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industry.     By  J.  B.  C.   Kershaw,   (D.)   968. 

Alkaline  solutions.      Cathode  pulverization  in.      By 
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in  examination  of  gems,  97. 
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frames,    (D.    R.)    966. 
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Export  Tbaoe. 

It  will  be  seen  from  the  statistics  given  elsewhere  in  this  is>ue  that 
the  export  trade  for  the  past  year  has  been  highly  satisfactory  in  re- 
gard to  all  branches  of  manufacture,  and  shows  an  increase  that  was 
hardly  to  be  expected.  In  fact,  setting  aside  iron  and  steel,  in  which 
there  is  a  small  decline,  simply  because  there  is  not  enoogh  to  go 
around  lo  meet  all  the  domestic  and  foreign  demand,  it  appears  that 
in  the  eleven  months  ending  with  May,  other  r  rrd  exports 

increased    $11,817,369.      In    other    words,    for-  ,  -ciation    of 

American  goods  and  apparatus  is  maintained.  As  to  the  oatlook,  it 
is  excellent  if  alone  for  the  reason  that  our  sorely  tried  English 
cousins  can  now  look  forward  to  some  relief  from  the  burdens  that 
have  hampered  but  not  injured  their  unflagging  energies,  and  they 
will  now  resume  the  tasks  of  peace — which  means  the  cultivation  of 
the  arts  of  the  economical  creation  and  distribution  of  wealth  and 
comforts  the  world  over.  It  will  be  noted  from  our  Commercial  In- 
telligence that  one  of  the  English  financial  organs  echoes  our  opinions 
as  to  the  prospect  of  a  large  electrical  demand  in  South  Africa.  In 
Asia,  again,  with  more  settled  conditions,  the  second  half  of  the  year 
opens  with  brighter  prospects,  and  the  fact  that  we  mention  as  to 
the  construction  of  the  biggest  freight  steamers  in  the  world  for 
American-Pacific  trade,  carries  with  it  a  significance  that  can  hardly 
be  exaggerated. 


Hand  Versus  Machine  Telegraphy.  4 

Elsewhere  we  print  a  reply  by  Mr.  J.  C.  Barclay,  electrical  engi- 
neer of  the  Western  Union  Telegraph  Company,  to  the  commimi- 
cations  which  have  recently  appeared  in  our  columns  criticizing — 
directly  or  by  implication — the  technical  policy  of  that  company.  Mr. 
Barclay  states  the  case  strongly  for  his  company,  and  even  those 
who  will  not  accept  the  arguments  he  advances  will  doubtless  feel 
that  in  its  new  technical  head  the  Western  Union  Company  has  a 
man  of  force  and  ability.  We  very  much  fear,  however,  that  the 
rejoinder  of  Mr.  Barclay  will  not  be  accepted  35  conclusive  with 
respect  to  the  criticisms  which  have  been  advanced.  The  two  sides 
to  the  controversy  take  diametrically  opposite  views,  both  highly 
colored  by  prejudice,  and  on  which  argument  can  have  little  effect- 
On  the  one  hand  partisans  of  machine  methods  are  upheld  by  the 
belief,  whether  just. '"able  or  not.  that  while  in  all  other  branches  of 
the  electrical  art  progress  has  been  so  rapid  that  every  decade  has 
marked  a  revolution,  telegraphy  has  remained  an  -xception.  In 
accounting  for  this  condition,  the  requirements  of  the  service  receive 
secondary  consideration,  the  belief  being  widely  held  that  it  is  to  be 
ascribed  to  the  conservatism  of  the  two  great  organizations  which 
control  the  situation.  In  these  companies  they  see  large  and  un- 
wieldy organizations  perfectly  satisfied  with  the  status  that  from 
year  to  year  brings  forth  satisfactory  dividends,  and  which,  tmmen- 
aced  by  aggressive  competition,  naturally  oppose  resistance  to  changes 
which  may  lead  they  know  not  where.  They  believe  that  new  sys- 
tems are  viewed  with  a  hostile  feeling  and  that  unbiased  tests  are 
not  to  be  expected  at  the  hands  of  telegraphers  deemed  to  be  un- 
compromisingly wedded  to  a  system  in  which  they  have  been  trained 
and  which  they  consider  as  having  reached  perfection ;  in  other 
words,  that  in  their  technical  personnel  the  companies  are  held  to 
the  key  and  Morse,  this  personnel,  unlike  that  of  almost  everj-  other 
branch  of  modern  art,  not  having  opened  its  ranks  to  the  scientifically 
trained  technician. 


On  the  other  hand.  Mr.  Barclay  vigorously  maintains  that  his  com- 
pany seeks  every  means  of  improving  its  apparatus  and  service,  and 
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he  appears  to  see  in  his  critics  merely  interested  parlies  disappointed 
in  their  hopes  of  drawing  upon  the  revenues  of  the  company.  In 
intimate  touch  with  a  tremendous  system  that  requires  a  perfect  ad- 
justment and  most  skillful  management  to  keep  in  a  state  of  effi- 
ciency, he  naturally  resents  implications  of  incompetency  and  dry-rot. 
In  short,  his  position  is  similar  to  that  which  would  be  assumed 
toward  criticism  directed  at,  say,  the  higher  problems  in  practical 
alternating-current  engineering  by  one  whose  acquaintance  with  elec- 
tricity does  not  extend  beyond  that  acquired  from  academic  knowledge 
of  the  subject.  In  this  connection  we  believe  due  weight  has  not 
been  given  to  the  fact  that  while  some  of  those  who  have  taken  part 
in  the  controversy  have  not  had  a  training  at  the  key,  yet  as  men 
of  scientific  and  technical  training  who  have  given  close  thought  to 
the  art,  their  knowledge  of  the  technical  side  is,  to  say  the  least,  suffi- 
cient to  qualify  them  to  discuss  the  art  as  practiced  by  the  present 
companies.  In  passing,  we  may  say  that  while  we  thoroughly  agree 
with  Mr.  Barclay  as  to  the  efficiency  of  the  American  systems  as  con- 
trasted with  those  of  European  countries,  we  catmot  see  that  such 
a  comparison  carries  much  weight  in  view  of  the  fact  that  abroad 
the  telegraphs  are  controlled  by  the  state  and  therefore  almost  neces- 
sarily kept  in  the  rear  of  progress.  Moreover,  the  comparison  given 
as  to  the  cheapness  of  American  rates  is  not  happily  chosen,  for  the 
cheap  American  message  is  sent  over  the  wires  of  one  company  in 
the  same  country,  while  the  European  message  is  subjected  to  the 
jurisdiction  of  several  state  telegraphs,  besides  passing  through  a 
submarine  cable  in  its  course.  While  in  his  communication  Mr. 
Barclay  may  hold  out  little  encouragement  to  those  who  would  revo- 
lutionize the  present  telegraphic  methods  of  this  country,  we  are  opti- 
mistic enough  to  believe  that  under  his  technical  direction  the  West- 
ern Union  Company  will  not  turn  a  deaf  ear  to  inventors  who  would 
submit  systems  that  contain,  beside  technical  merit,  promise  of  com- 
mercial applicability. 

Electrical  Freaks  and  Fancies. 

Sir  Thomas  Browne,  of  delightful  memory,  wrote  among  other 
and  more  serious  works,  a  treatise  in  Confutation  of  Vulgar  Errors. 
Therein  with  a  seriousness  ihat  now  seems  fairly  whimsical,  he 
combats  strange  popular  superstitions,  and  holds  up  to  gentle  con- 
tempt the  vagarii-s  of  media-val  gentlemen  with  cerebral  "wheels." 
Were  the  learned  and  gonial  knight  now  alive  and  alert  to  the  queer 
obsessions  that  besrt  our  own  century,  he  would  have  new  food 
for  thought  and  fresh  material  for  his  pen.  It  is  most  marvellous 
how  persistently  certain  weird  inventions  crop  out  year  after  year 
and  refuse  to  be  put  down.  Electrical  science  has  long  been  a  sort 
of  culture  medium  for  the  bacilli  of  mild  paranoia,  and  every 
season  the  same  queer  delusions  break  out,  first  here,  thcii  there, 
and  «lisappear  only  In  pop  up  again  elsewhere.  Some  ex-examiner 
in  the  electrical  division  of  the  Patint  Office  could  collate  a  most 
precious  collection  of  examples  that  w«iuld  read  like  a  bulletin  from 
Hloomingdalr.  The  perpetual  motion  crank  who  once  haunted  the 
mechanical  field  has  long  since  come  over  to  electricity,  and  instead 
of  the  \isual  automatically,  self-unbalancing  flywheel,  puts  up  a  set 
of  self-energized  magnets  which  lift  themselves  up  by  their  hoot 
straps  in  the  same  .engaging  olil  manner.  Drawing  a  limitless  supply 
of  "juice"  from  the  earth  or  air  has  been  a  favorite  device  for  a 
decade  past,  and  like  a  very  short  period  comet  it  whisks  an  elusive 
tail  across  the  firmament  of  newspapers  on  an  average  of  about 
once  a  vear. 


quite  recently  in  the  alluring  form  of  a  rifled  cannon  that  spat  out 
an  endless  stream  of  armor-piercing  projectiles  that  would  range 
thirty  miles  and  make  a  Krupp  steel  plate  look  like  an  old-fashioned 
doughnut.  This  is  interesting,  but  it  is  coming  the  game  a  bit 
.'trong.  We  would  suggest  to  the  next  editor  who  feels  tempted  to 
use  his  long  scissors  on  this  particular  item  that  he  sits  solemnly 
down  in  the  privacy  of  his  sanctum,  send  the  office  boy  out  for 
an  old  arithmetic  and  figure  out  the  output  required  for  the  gener- 
ating station  of  an  electromagnetic  fort.  It  would  make  the  Ni- 
agara station  look  like  a  liqueur  glass  alongside  of  a  beer  tun.  and 
Ananias  like  an  irresponsible  amateur.  Even  the  lamented  Professor 
Keeley  never  had  a  happier  inspiration.  Yet  another  worthy  competi- 
tor for  immortality  is  the  dynamo  that  lights  the  universe  without  any 
output  to  speak  of  by  shifting  circuits  so  rapidly  that  the  e>e  does 
not  know  it  is  cheated.  We  would  not  dare  to  say  how  many  times 
within  our  memory  this  simple  and  beautiful  scheme  has  been 
dragged  out  of  retirement  to  browse  upon  the  greenbacks  of  the 
unwary. 


And  many  others  there  are,  easily  to  be  found  if  one  takes  elec- 
trical clippings  from  a  press  bureau,  and  altogether  delectable.  But 
their  recurrence  suggests  that  the  inspiring  Muses  are  on  strike, 
and  we  pine  for  something  new  and  original.  These  old  timers  are 
all  very  well  in  their  way,  like  the  use  of  electric  light  carbon  stubs 
as  a  cure  for  rheumatism,  but  an  overjaded  palate  demandi^ some- 
thing of  a  richer  and  more  pungent   flavor. 


The  Northwestern   Electrical  Convention. 

To  say  that  the  Xorthwcstcrn  Electrical  Association  held  a  con- 
vention at  Waupaca  last  week  would  be  in  accord  with  the  accuracy 
of  statement  expected  of  a  technical  journal.  This  suiumer  meeting 
of  the  Association  was  (as  was  intended  and  contemplated)  more 
an  outing  than  a  convention,  all  of  which  is  perfectly  proper,  pro- 
vided the  affair  is  called  by  its  right  name.  It  has  been  more  evi- 
dent each  year  for  three  years  past  that  if  these  summer  meetings 
continue  to  be  held  they  should  be  designated  by  some  title  which 
would  not  mislead  any  supply  or  manufacturing  company  to  send 
representatives  with  any  expectations  of  securing  greater  promi- 
nence or  acquaintance  among  central  station  men,  because  the  cen- 
tral station  men  have  been  conspicuously  absent  in  spite  of  the  fact 
that  they  vote  to  hold  these  simimer  meetings  in  expectation  of 
attending.  It  appears  always  to  happen,  however,  that  the  central  sta- 
tion men  have  urgent  business  at  home  about  the  time  of  the  summer 
meeting.  We  would  not  for  a  moment  be  understood  as  having 
anything  to  say  against  the  northwestern  supply  men  getting  together 
to  renew  acquaintance  and  enjoy  a  brief  outing  every  summer.  Let 
the  practice  be  kept  up  as  long  as  those  who  wish  to  attend  will  go 
to  such  gatherings  in  sufficient  numbers  to  make  them  worth  while. 
But  the  name  "Convention"  should  be  dropped,  for  it  is  deception  to 
the  uninitiated,  and  might  lead  to  the  expectation  of  meeting  central 
station  men  and  r  discussion  of  technical  and  business  matters, 
which  progranmic  is  foreign  to  the  recent  summer  gatherings  of 
the  supply  men  of  the  Northwestern  Electrical  Association. 


.Another  old  and  valued  friend,  almost  as  venerable  as  the  mother- 
in-law  joke,  is  the  solenoidal  projectile.  Sometitiics  it  rises  to 
the  magnitude  of  a  railway  train  like  the  Portelectric  road  of  a  dozen 
years  ago.  and  again  it  dwindles  to  an  electromagnetic  rifle  actu- 
ated by  storage  batteries  in  the  stock,  but  it  i?  the  same  dear  old 
plausible    freak  first   and  last   and   all   the  time       It  bobhed   up  .ip.-iin 


Alternator  Kegllation. 

Some  interesting  questions  have  recently  arisen  in  connection  with 
the  determination  of  the  regulation  of  alternators,  and  the  final 
solution  of  these  questions  has  not  yet  been  reached.  When  a  small 
alternator  is  tested  at  the  factory — that  is  an  alternator  of,  say.  not 
more  than  50-kw  capacity — it  is  not  difficult  to  provide  a  testing 
load  of  adjustable  power-factor,  and  to  determine,  by  direct  obser- 
vation, the  inherent  regulation  of  the  machine.  As.  however,  the 
size  of  the  alternating-current  generator  increases,  it  becomes  more 
and  more  diffi'""!'  tn  provide  a  load  for  the  test    and  so  to  measure 
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the  regulation  of  the  machine,  while  with  large  alternators,  it  is 
practically  impossible  to  make  the  test  under  factory  conditions. 
Consequently,  when  an  inherent  regulation  on  non-inductive  load 
of,  say,  7  per  cent,  is  specified,  it  becomes  practically  impossible  to 
determine  experimentally  whether  the  specification  is  complied  with, 
while  the  machine  is  in  the  factory.  Possibly  a  year  must  elapse 
from  the  date  of  completion  of  building,  before  the  full  load  of 
the  machine  can  be  applied  to  it  under  service  conditions  in  the 
power-house,  and  even  then,  since  the  load  is  rarely  non-inductive, 
the  regulation  observed  is  usually  worse  than  the  specified  regula- 
tion, so  that  some  computation  is  necessary  to  refer  the  observed 
regulation  under  a  measured  power-factor  to  the  deduced  regula- 
tion under  full  non-inductive  load.  It  becomes,  therefore,  of  con- 
s^iderable  importance  to  have  a  satisfactory  working  theory  of  regu- 
lation whereby  such  tests  may  be  conveniently  applied  to  an  alter- 
nator on  completion,  as  will  enable  its  ultimate  performance  to  be 
deduced.  Moreover,  the  more  complete  and  reliable  the  theory  of 
the  subject,  the  more  closely  will  designers  be  enabled  to  compute 
the  regulation  beforehand  of  machines  to  be  constructed  under 
definite  specifications.  Such  improvements  have  been  made  in  this 
direction  within  the  last  few  years,  that  whereas'  the  regulation  on 
the  5,ooo-hp  Niagara  alternators  of  1895  was  about  30  per  cent.,  the 
regulation  on  recent  similar  machines  of  the  same  size  is  stated  to 
be  about  10  per  cent. 


The  drop  of  pressure  in  an  alternator  armature  under  load  is 
due  to  two  causes  combined,  namely,  armature  impedance  and  arma- 
ture reaction.  These  two  elements  are  similar  in  some  respects, 
while  in  other  respects  they  dififer  materially.  The  impedance  drop 
is  the  drop  which  occurs  in  the  armature  coils  owing  to  their  re- 
sistance and  reactance.  So  far  as  the  resistance  is  concerned,  the 
armature  wire  might  just  as  well  be  removed  from  the  machine, 
for  this  component  of  drop  is  entirely  independent  of  the  excita- 
tion. On  the  other  hand,  the  reactance  drop  is  not  only  a  function  of 
the  strength  of  armature  current,  in  so  far  as  this  tends  to  satu- 
rate the  armature  core  magnetically ;  but  it  is  also  a  function  of  the 
fiefd  excitation,  and  of  the  shape  of  the  polar  surfaces,  since  the  re- 
actance varies  cyclically  with  the  rotation  of  moving  parts.  Con- 
sequently the  reactive  component  of  the  impedance  drop  is  compli- 
cated by  the  field  excitation,  and  by  the  lag  of  the  armature  cur- 
rent. The  armature  reaction  drop  is  principally  due  to  the  de- 
magnetizing effect  of  the  m.  m.  f.  of  the  armature  upon  the  magnetic 
circuit  supplied  by  the  field  windings ;  whereby  the  lag  of  current  in 
the  armature  brings  their  m.  m.  f.  more  nearly  into  opposition  to 
the  m.  m.  f.  of  the  field-coils,  and  so  reduces  the  resultant  m.  m.  f., 
and  the  useful  flux  cutting  the  armature  wires.  This  effect  is 
complicated  by  the  degree  of  magnetic  saturation  in  the  iron  form- 
ing the  magnetic  circuit. 


The  total  drop  is,  therefore,  essentially  a  complex  phenomenon 
involving  the  magnetic  behavior  of  iron,  both  as  to  reactance,  and 
as  to  reactive  m.  m.  f.  Any  formula  which  is  sufficiently  simple  to 
be  practically  available,  must  probably  be  only  approximative.  The 
first  approximation  is  to  treat  the  reaction  as  an  extra  reactance,  as 
it  tends  to  become,  when  the  iron  is  well  below  saturation,  and  when 
the  polar  surfaces  are  in  constant  magnetic  relation  with  constant 
armature  reluctance  in  all  angular  positions.  This  is  the  principle 
of  "synchronous  reactance."  The  armature  is  driven  on  short  cir- 
cuit at  full  rated  speed,  and  the  field  excitation  which  will  produce 
full-load  current  in  its  circuit  or  circuits  is  noted.  From  this  ob- 
served excitation  the  e.  m.  f.  of  the  armature  is  obtainable,  and 
thence  the  apparent  impedance  of  the  armature  windings,  includ- 
ing the  effects  of  both  reactance  and  reaction.  This  synchronous  im- 
pedance enables  the  regulation  of  the  generator  to  be  computed  at 
any   load,   inductive  or  non-inductive,   on   the   principle  of   the  or- 


dinary choking  coil.  This  method,  howevrr,  is  subject  to  several 
errors.  In  the  first  place,  the  field  exciution  which  will  send  full- 
load  current  through  the  short-circuited  armature  is  only  a  small 
iraction  of  the  full-load  field  exciution,  and  consequently  eflfecu 
a  much  lower  degree  of  magnetic  saturation  than  is  met  with  in  lh« 
normal  operation  of  the  machine.  An  improvement  is,  therefore, 
effected  in  the  test  by  taking  the  5>-nchronous  impedance  at  or  near 
full-load  excitation,  the  short-circuited  armature  circuit*  then  tem- 
porarily carrying  three  or  four  times  the  normal  strength  of  cur- 
rent. 


An  excellent  paper  on  "The  Determination  of  Alternator  Charac- 
teristics," by  Mr.  L.  A.  Herdt,  read  at  the  recent  A.  I.  E.  E.  con- 
vention, points  out  that  the  regulation  computed  from  full-exciu- 
tion  synchronous  impedance  is  rather  low.  In  a  particular  15-kw 
mductor  alternator  of  33  per  cent,  regulation,  as  observed  at  fall 
non-inductive  load,  the  regulation  computed  in  this  manner  was 
about  43  per  cent.  Of  course,  this  was  a  very  ill-regulating  ma- 
chine from  the  station  manager's  view-point.  With  a  low-excita- 
tion synchronous  impedance,  the  error  in  the  method  of  calculation 
appears  to  have  been  greatly  increased,  the  computed  regulation 
being  about  70  per  cent.  These  errors  become  exaggerated  in  a 
machine  of  this  particular  type.  In  the  case  of  a  small  alternator 
of  the  revolving-field  type,  the  observed  regulation  was  10  per  cent. 
at  full  non-inductive  load,  while  the  computed  regulation  was  17 
per  cent.  It  is  generally  admitted  that  the  full-excitation  syn- 
chronous impedance  method  of  computing  regulation  makes  an 
alternator's  regulation  appear  worse  than  it  really  is.  On  the  other 
hand,  if  the  machine  is  working  near  magnetic  saturation,  the 
armature  reaction  tends  to  act  by  virtue  of  opposing  m.  m.  f. 
rather  than  as  a  choking  coil.  Consequently,  it  is  more  nearly 
correct  in  such  a  case  to  compound  the  m.  m.  f.  of  the  armature 
vectorially  with  the  m.  m.  f.  of  field  excitation,  and  attribute  the 
actual  internal  e.  m.  f.  to  the  resultant  m.  m.  f.  according  to  the 
curve  of  excitation.  This  is  virtually  the  recommendation  appear- 
ing under  section  71  of  the  new  A.  I.  E.  E.  standardization  com- 
mittee's report.  This  method  virtually  treats  the  armature  re- 
actance as  an  armature  reaction ;  or  deals  with  the  total  drop  on  the 
reaction  theory.  It  is  generally  considered  that  it  tends  to  the 
opposite  error  or  to  make  the  computed  regulation  of  an  alternator 
a  little  better  than  it  really  is.  Mr.  Herdt  gives  a  computed  regu- 
lation of  about  21  per  rent.,  by  an  essentially  similar  method,  lor 
the  15-kw  inductor  alternator  tested  by  him.  as  against  33  per  cent. 
actually  observed.  He  also  found  about  7  per  cent,  computed  against 
10  per  cent,  observed  with  the  revolving-field  alternator. 


Mr.  Herdt  recommends  a  more  refined  method  following  Blondel. 
which  he  calls  a  "two-reactance  method."  He  clamps  the  armature 
in  two  different  positions  relatively  to  the  field,  but  in  magnetic 
quadrature  to  each  other,  and  measures  the  armature  react.ince 
under  these  conditions,  to  an  externally  delivered  alternating  cur- 
rent while  maintaining  full-field  excitation.  This  is  virtually  equiv- 
alent to  regarding  the  synchronous  reactance  as  a  periodic  complex 
quantity  insttad  of  as  a  constant  quantity.  By  this  refinement  Mr. 
Herdt  claims  a  very  close  approximation  between  the  computed  and 
measured  values  of  inherent  voltage  regulation.  It  is.  peihaps,. 
doubtful  whether  the  additional  complication  of  measuring  the  arma- 
ture reactance  in  ditTcrent  positions  is  worth  the  improvement  in 
accuracy.  This  can  only  be  detennined  satisfactorily  by  accumu- 
lating observations  on  alternators  of  as  many  sizes  and  tj-pes  as 
possible.  Meanwhile  the  .\.  I.  E.  E.  rule  may  tend  to  give  inductor 
alternators  a  slight  advantage  over  revolving-field  alternators;  but 
otherwise  it  seems  to  give  a  simple  method  of  arriv:.ig  at  a  fairly 
close  computation. 
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Decision  in  Transformer  Litigation. 


Jugde  Colt  filed  an  opinion  in  Boston,  July  i,  denying  a  motion  for 
an  injunction  against  the  Stanley  Electric  Manufacturing  Company, 
in  a  .suit  for  infringement  of  a  patent  on  transformers,  brought 
by  the  Westinghouse  Electric  &  Manufacturing  Company  in  the  United 
States  Circuit  Court,  District  of  Massachusetts.  The  opinion  is  re- 
ported to  be  very  clear  to  the  effect  that  there  was  no  infringement, 
but  no  copy  was  obtainable  at  the  time  of  going  to  press. 


Pacific  Cable  Offer. 


A  conference  was  held  at  the  Navy  Department,  on  June  28,  at 
which  Secretary  Moody,  Rear-Admiral  Bradford,  and  Senator 
ator  Perkins,  of  California,  a  member  of  the  Committee  of  Naval 
Affairs,  were  present.  A  proposition  of  the  Eastern  Extension  Tele- 
graph Company,  acting,  it  is  understood,  through  the  Commercial 
Pacific  Caljle  Company,  has  been  made  by  which  the  company  would 
agree  to  finish  its  work  of  laying  a  cable  across  the  Pacific  Ocean 
a  year  earlier  than  was  contemplated,  and  give  this  Government 
the  benefit  of  reduced  rates  in  exchange  for  the  information  de- 
veloped in  the  surveys  made  by  the  United  States  steamer  "Nero,"  in 
1899,  for  a  practical  submarine  cable  route  across  the  ocean. 


Organization  of  Western  Independent  Telephone 
Companies. 


About  forty  telephone  men,  representatives  of  twenty-four  in- 
dependent telephone  exchanges  in  Eastern  Illinois  and  Western 
Indiana,  held  a  meeting  in  Tcrre  Haute,  Ind.,  June  19,  for  the  purpose 
of  arranging  a  uniform  schedule  of  rates  for  long-distance  busi- 
ness, and  to  adopt  rules  for  the  interchange  ot  business  among 
the  various  companies.  Those  in  attendance  represented  exchanges 
having  a  total  of  7,805  telephones  in  actual  use  and  $516,400  capital 
invested.  A  permanent  organization  was  effected,  to  be  known 
as  the  Eastern  Illinois  and  Western  Indiana  Telephone  Associa- 
tion, and  the  following  officers  elected;  President,  Charles  Duffin, 
Terre  Haute;  vice-i)residenl.  Dr.  J.  A.  Baughtnan,  Neoga,  111.; 
Secretary,   C.   W.   Shimil,   Casey,   111. 


Grounding  Secondary  Distributing  Circuits. 


UY    S.    IIINGIIA.M     noOU. 

It  is  with  considerable  surprise  that  I  notice  in  recent  issues 
of  your  journal  that  the  question  of  the  advisability  of  grounding 
secondary  distributing  systems  is  again  before  the  electrical  public. 
When,  after  endless  and  varied  disputes,  the  consent  of  the  National 
Board  of  Underwriters  was  obtained,  it  was  to  be  supposed  that  the 
matter  had  been  decided  beyond  a  doubt. 

Prom  my  jjcr.sonal  experience  with  a  system  of  distribution  having 
a  connected  load  of  over  40,000  lamps.  I  have  reached  the  con- 
clusion that  a  grounded  secnn<lary  is  absolutely  necessary  for  the 
safely  and  reliability  of  the  system;  and,  further,  that  a  station  super- 
intendent who  permits  his  system  to  remain  ungrounded  should  be 
held  not  only  civilly,  but  criniinallj  liable  for  any  personal  or  real 
damage  which  may  result. 

In  a  secondary  system  ungniunded  there  is  to  all  intent  and 
purposes  a  three-gap  arrester  permanently  connected  to  the  circuit : 
First,  that  between  the  j)riinary  and  secondary  of  the  transformer; 
.second,  between  the  circuit  wires  in  the  fixture  and  the  stem ;  and, 
last,  between  the  i)lates  of  the  insulating  joints.  These  gaps  are 
little  if  any  longer  than  those  of  any  good  lightning  arrester,  and 
c(|ually  liable  to  deslructitm. 

Any  one  of  thc^e  are  apt  to  become  unknowingly  short-circuited, 
increasing  the  danger  of  a  high-tension  discharge.  Does  it  not  then 
become  necessary  to  eliminate  tlie  gaps  that  most  nearly  affect  the 
safety  of  your  consumers?  Most  assuredly,  yes.  The  only  way 
to  do  this  is  to  permanently  and  effectively  ground  the  secondary 
circuit.  The  question  is  now  narrowed  down  to  the  gap  between  the 
coils  of  the  transformer.  If  the  factor  of  safety  in  the  system  is  so 
low  that  the  change  from  a  possible  ground  to  an  actual  ground 
will  endanger  the  apparatus,  then  such  appliances  should  be  un- 
grudgin^jly  consigned  to  the  scrap  heap.  With  the  oM  type  of  air- 
insulated  transformers  these  "possible"  grounds  undoitbtingly  were 
responsible  for  the  inglorious  interment  of  many  of  them  in  the 
electrical  grave  y:\nl. 


The  entry  of  the  oil  insulated  type,  together  with  a  better  under- 
standing of  the  conditions  to  be  dealt  with,  has  largely  removed  the 
dangers  from  the  last  gap  in  a  safe  and  reliable  system.  With  oil 
insulation  the  punctures  probably  do  frequently  occur,  but  any  arc 
is  immediately  smothered  by  the  oil,  and  an  insulation  again  estab- 
lish, practically  as  good  as  at  first;  the  only  indication  01  trouble 
having  existed  being  a  primary  fuse  blown  from  no  apparent  cause. 

It  is  not  only  possible,  but  entirely  practical,  to  eliminate  this 
last  gap  by  grounding  the  primary  distributing  system.  With  a 
three-phase,  four-wire  system,  grounded  at  the  middle  of  the  star, 
or  a  two-phase,  two-wire  distribution,  grounded  on  the  B-wire, 
it  is  far  easier  to  keep  the  system  free  of  accidental  grounds  than 
that  of  one  presumably  clear,  but  probably  covered  with  high-re- 
-sistance  grounds,  paving  the  road  to  innumerable  petty  troubles 
which  are  the  station  man's  bore. 

True,  the  danger  of  handling  a  permanently  grounded  primary 
system  is  greater  than  that  of  a  clear  network,  but  it  is  far  easier  to 
avoid  a  known  danger  than  one  not  known,  which  becomes  a  veri- 
table death  trap.  The  greatest  problem  to  solve  is  what  consti- 
tutes a  "permanent  and  effective"  ground.  The  writer's  experience 
has  been  that  a  driven  pipe  in  ordinary  soil  is  practically  useless, 
the  resistance  of  a  i  inch  galvanized  pipe  driven  6  feet,  varying 
anywhere  from  20  to  80  ohms,  depending  on  the  condition  of  the 
weather  and  nature  of  the  soil.  Further  tests  show  that  pipes 
of  this  size,  after  having  been  driven  about  five  or  six  years  have 
increased  in  resistance  to  as  high  as  200  ohms.  A  copper  plate  or 
coil  of  wire,  buried  in  coke  or  charcoal,  placed  in  tlje  bottom  of  a 
hole,  before  a  pole  is  set,  is  about  as  good  a  ground  as  can  be 
obtained,  unless  connection  can  be  made  directly  with  a  water  or 
metallic  drain  pipe.  The  resistance  of  such  a  ground  seldom  is 
over  10  ohms. 

An  accidental  ground  on  a  consumer's  premises  seldom  occurs,  ex- 
cept on  a  branch  circuit,  which  is  presumably  protected  by  not  over 
a  lo-ampere  fuse.  An  effective  ground,  therefore,  must  be  of  such 
low  resistance  as  will  instantly  blow  this  fuse,  should  the  ground 
occur  on  an  opposite  bg  from  that  permanently  grounded.  Assum- 
ing the  ground  connections  of  the  system  to  have  an  average  resist- 
ance of  10  ohms,  it  is  then  necessary  to  have  at  least  two  plates  in 
good  condition  on  each  network,  and  possibly  double  this  number, 
to  allow  for  unexpected  increase  of  resistance  of  either  the  per- 
manent or  accidental  grounds.  The  best  policy  is  to  ground  the 
system  at  c^-ery  possible  chance,  as  each  ground  becomes  an  ad- 
ditional ounce  of  prevention. 

To  successfully  carry  out  this  idea,  it  is  necessary  to  have  the 
transformer  secondaries  interconnected  wherever  possible.  The 
writer's  idea  is  to  carry  from  the  station  a  primary  circuit  of 
about  100  kw  per  phase,  feeding  a  secondary  system  of  the  same 
capacity,  entirely  interconnected ;  making,  as  it  were,  two  parallel 
plane*,  one  above  the  other.  There  will,  of  course,  be  locations 
where  this  secondary  cannot  profitably  be  extended  to  the  outlying 
scattered  points,  but  to  offset  this  there  will  be  places  where  the 
secondary  may  be  extended  slightly  beyond  the  primary  network. 

A  necessary  adjunct  of  a  system  of  this  kind  is  a  low-potential 
cut-out  on  the  ungrounded  legs  of  each  transformer,  and  at  main 
distributing  points.  These  fuses  arc  considerably  heavier  than 
necessary  for  the  normal  current  thej-  are  supposed  to  carry,  as 
they  are  only  supposed  to  blow  in  an  extreme  emergency;  in  which 
case  they  have  the  entire  capacity  of  the  balance  of  the  system  to 
hdp  them  do  their  work. 

The  objectior  is  raised  by  some  engineers  that  in  a  system  thus 
interconnected,  there  is  no  way  in  which  to  tell  when  a  fuse  is  out 
on  cither  side  of  a  transformer.  This  is  very  true.  but.  strange  as 
it  may  seem,  it  is  very  rare  that  a  fuse  does  blow  on  these  networks ; 
even  in  severe  lightning  storms,  where  individual  transformers  have 
the  fuses  repeatedly  blown,  seldom  is  one  blown  on  the  large  net- 
works. A  systematic  inspection  with  a  lamp  can  be  made  of  each 
transformer  at  frequent  intervals,  at  a  cost  of  almost  nothing  com- 
pared with  the  other  advantages  of  a  carefully  laid  out  network. 

To  make  a  success  of  these  systems,  it  is  necessary  to  have  all  the 
lines.  iKith  primary  and  secondary,  in  first-class  condition,  and  above 
all.  kept  that  way.  Many  plants  have  made  a  success  of  these 
widely  distributed  networks,  and  I  think  I  ran  imreservcdly  say. 
they  can  point  with  pride  to  their  outside  constructions,  either  over- 
head or  tinderground. 

To  those  who  have  met  with  failures,  let  me  say  in  conclusion, 
look  to  your  lines  and  your  lamps  will  take  care  of  themselves. 


July  5,  1902. 
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Electricity  at  Manaos,  Brazil. 


By  Chas.  S.  Seibert. 

WITH  the  exception  of  Sao  Paulo,  there  is  probably  no  city  in 
South  America  where  a  greater  amount  of  money  has  been 
invested  and  more  activity  displayed  in  electrical  matters 
than  in  Manaos.  This  city,  which  is  situated  on  the  Rio  Negro, 
ten  miles  from  the  Amazon,  has  the  largest  trade  of  any  city  in 
Brazil,  except,  perhaps,  Santos,  with  New  York,  and  yet  it  is  but 
little  known,  owing  to  its  peculiarly  isolated  position.  It  is  a  city 
in  the  wilderness,  surrounded  by  hundreds  of  miles  of  trackless 
forest ;  communication  with  the  outside  world  being  by  means  of 
steamers  only,  although  the  Amazon  River  Telegraph  Company, 
which  is  building  a  land  line  from  Manaos  to  Para,  is  at  present 
making  heroic  efforts  to  maintain  communication  with  Para,  for  the 
time  being,  with  a  submarine  cable.     The  strong  current,  the  shift- 


FIG.     I. — VIEW    OF    POWER    PLANT. 

ing  river  bed,  ships'  anchors  and  the  immense  amount  of  water- 
logged timber  in  the  river  interrupt  this  service  continually. 

This  is  a  great  hardship  for  the  business  people  of  the  city,  as 
Manaos  ships  by  far  the  largest  part  of  the  Amazon  rubber,  and  a 
cable  breakage  means  ignorance  of  the  selling  price  of  rubber  in 
New  York  and  Liverpool.  In  order  to  fully  realize  the  importance 
of  the  rubber  trade,  it  rnay  be  well  to  state  that  during  1901  Manaos 
shipped  8,736,268  kilos  of  rubber  to  Europe  and  8,089,516  kilos  to 
New  York,  and  that  there  are  twenty  business  houses  in  the  city 
acting  as  exporters  of  this  product.  There  is  but  one  steamship 
line  from  New  York  to  Manaos;  the  freight  rates  on  rubber  are 
about  $10  per  ton,  and  steamers  sometimes  leave  Manaos  with  as 
much  as  800  tons  of  rubber  aboard.  A  very  large  amount  of  other 
freight  is  carried  between  New  York  and  Manaos. 

About  six  years  ago  a  New  York  rubber  importer  secured  a  con- 
tract for  building  an  electric  light  station  for  Manaos ;  the  plant  at 
first  consisting  of  three  combination  fire  and  water-tube  boilers,  one 
tandem-compound  150-hp  Mcintosh  &  Seymour,  automatic,  high- 
speed engine  and  two  125-light  Brush  arc  machines  belted  thereto. 
Upon  the  completion  of  the  plant  the  operation  of  the  same  was 
turned  over  to  the  contractor,  the  city  paying  seven  mil  i:eis,  or 
about  $1.60,  per  night  for  each  arc  lamp,  and  no  fines  being  im- 
posed unless  the  plant  should  be  inoperative  for  more  than  one 
hundred  hours  each  month.  Soon  after  the  contractors  increased  the 
plant,  so  at  present,  in  addition  to  the  above  mentioned  machinery, 
it  contains  two  Babcock  &  Wilcox  water-tube  boilers,  a  similar 
engine  to  the  first,  a  50-light  Brush  arc  machine  and  an  8o-kw 
single-phase  General  Electric  alternator;  also  a  feed  water  heater  and 
a  jet  condenser.  In  addition  to  supplying  light  for  the  city  streets 
this  plant  operates  about  seven  or  eight  hundred  incandescent  lamps, 
giving  an  all-night  service. 

This  being  the  first  electric  station  to  be  erected  in  Amazonas. 
some  serious  errors  were  made  in  the  selection  of  materials  and  in 
installation.  The  circuits  are  carried  on  iron  poles,  four  inches  in  di- 
ameter, and  nearly  all  of  these  poles  are  sc  eaten  and  corroded  where 
they  enter  the  ground  that  they  very  often  fall  down,  causing  annoy- 
ing interruptions.     The  operation  of  the  station  is  also  often  neces- 


sarily intrusted  to  native  labor,  with  the  result  that  there  are  fre- 
quent shut-downs,  the  causes  running  from  hot  crank-pins  to  fail- 
ures of  bfjilcr  feed  pumps  and  burncd-out  armature  coils.  While 
these  things  occur  frequently,  it  is  sn  no  wise  any  reflection  on  the 
builders  of  the  machinery,  but  rather  a  misfortune  for  the  sUtu/o 
management  that  their  machinery  contains  too  many  refinements 
to  be  intrusted  to  ignorant  labor. 

In  strong  contrast  to  the  results  of  the  municipal  station  are  those 
obtained  by  the  Manaos  Railway  Company,  which  operates  15  miles 
of 'single  track  road  in  the  city.  Thi>>  station  consists  of  a  hollow 
brick  and  skeleton  steel  structure,  divided  into  engine  and  boiler 
room,  and  a  separate  car-shed  and  repair-shop.  The  boiler  room 
contains  four  Aultman  &  Taylor  water-tube  boilers,  ser>-e<l  by  a 
substantial  steel  stack  and  a  duplicate  set  of  boiler  feed  pumps. 
From  the  boilers  bent  risers  drop  to  an  underground  main,  from 
which  risers  pass  up  through  the  floor  of  the  engine  room,  and  with 
a  sweep  of  large  radius  enter  the  engines  from  the  top. 

The  engine  room  is  spanned  by  a  hand-operated  traveling  crane, 
and  contains  the  regulation  street  railway  switchboard  and  three 
direct-connected  generating  sets,  each  of  200  kw.  The  engines  are 
of  Payne  manufacture,  tandem-compound,  center-crank,  operating 
at  225  r.  p.  m.  They  are  equipped  with  the  regular  Payne  gravity 
system  of  lubrication.  They  are  run  condensing,  when  the  river  is 
high  enough  for  sufficient  water  to  be  obtained,  a  jet  condenser 
being  used.  The  dynamos  are  of  Walker  manufacture.  Only  two 
generators  are  run  at  one  time,  the  other  being  held  in  reserve. 

The  car-shed  contains  storage  tracks  for  about  30  cars,  several 
motor  pits  and  the  repair-shop.  Several  electrically-driven  machine 
tools  are  used,  the  company  making  its  own  motor  and  engine  re- 
pair parts.  The  number  of  cars  operated  is  in  the  neighborhood  of 
20,  the  fare  being  about  five  cents  for  two  miles. 

Five  different  routes  are  covered,  one  line  running  out  into  the 
forest  for  six  miles.  The  track  is  narrow-gauge,  laid  on  steel  tics. 
and  for  the  most  part  is  in  excellent  condition.  The  company  is 
subsidized  by  the  State  of  .A.mazonas.  and  has  an  exclusive  right  to 
all  freight  and  passenger  traffic  for  30  years. 

The  third  electric  company  operating  in  the  city  is  that  of  the 
Empreza  Ventiladeros  Electricos.     This  station  furnishes  electricity 


FIG.    2. — VIEW     OF    DYNAMO     AND     SWITCHBOARD. 

for  general  use,  and  at  present  operates  some  one  hundred  or  more 
electric  fans,  40  enclosed  arc  lamps,  electric  motors  applied  to  various 
machines,  such  as  coffee  mills,  sewing  machines  and  printing  presses, 
electric  irons,  etc.  Between  300  and  400  incandescents  also  are 
operated.  The  company  is  at  present  installing  electric  power  in  the 
State  printing  office,  which  will  drive  presses,  rolls,  paper  cutters  and 
folders.  Single-phase  Wagner  motors  are  being  used,  belted  to  the 
presses  and  other  machines,  through  countershafts.  In  the  case  of 
the  larger  presses.  Evans  friction  cones  are  used  for  speed  regulation. 
This  company's  station  is  not  at  present  complete,  it  being  neces- 
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sary  to  proceed  slowly,  as  electric  power  is  a  complete  innovation. 
Therefore  the  company  decided  at  first  to  install  only  the  machinery 
necessary  for  actual  operation. 

The  station  consists  of  a  brick  building  45  ft.  x  35  ft.,  divided  into 
an  engine  and  boiler  room.  The  boiler  at  present  in  use  is  of  the 
internally-fired,  marine  type,  7  ft.  diam.  by  14  ft.  long,  with  a  40-in. 
corrugated  Morrison  fire-box  and  lOi  3-in.  tubes.  It  has  750  square 
feet  of  heating  surface,  and  it  is  served  by  a  steel  stack  70  ft.  high. 
Water  from  the  city  mains  is  used  for  boiler  feed,  and  there  is  both 
a  pump  and  an  injector  provided  for  boiler  feeding.  The  engine  is 
a  Harrisburg  Standard,  compound,  gYi  in.  and  isV^  •"•  by  11  in. 
stroke,  taking  steam  at  120  lbs.  gauge  pressure,  and  operating  at 
282  r.  p.  m.  Its  rated  horse-power  is  100;  its  flywheel,  6  ft. 
diameter,  and  it  is  equipped  with  the  Ideal  self-oiling  system,  which 
has  proved  truly  ideal  for  cases  where  the  engine  oiler  is  more 
often  found  asleep  than  awake.  The  engine  is  run  high-pressure,  no 
condenser  being  used. 

The  dynamo  is  a  single-phase,  1,100- volt,  revolving-armature  alter- 
nator of  General  Electric  manufacture.  The  switchboard  is  of  gray 
Tennessee  marble,  and  consists  of  a  standard  General  Electric  single- 
phase  alternator  panel  and  a  feeder  panel  equipped  for  three  feeder 
circuits.  The  overhead  line  construction  of  this  concern  is  first- 
class,  the  poles  being  of  pitch  pine,  octagonal,  creosoted  and  as- 
phalted, and  all  wires  are  supported  by  pitch  pine  cross-arms  and 
Imperial  porcelain  insulators.  It  is  interesting  to  note  that  the 
poles  which  have  been  up  for  nearly  a  year  show  not  the  slightest 
indication  of  decay  at  their  bases,  while  iron  poles  begin  to  rust 
immediately,  and  in  two  years  are  unfit  for  use. 

This  company  has  had  its  plant  in  operation  from  10  a.  m.  to  10 
1'.  M.,  since  November,  1901,  and  up  to  the  present  time  the  only  inter- 
ruption of  current  has  been  on  the  sub-feeders,  and  has  happened 
twice,  both  times  being  caused  by  employes  of  the  telephone  com- 
p.'jiy  short-circuiting  the  lines,  once  by  deliberately  twisting  the  wires 
together  and  the  other  time  allowing  a  heavy  iron  pole  to  fall  across 
tile  lines  of  this  company,  the  electric  light  company  and  the  tele- 
graph company. 

N(i  description  of  electrical  development  in  this  section  would  be 
complete  without  mentioning  the  work  of  the  Amazon  Telegraph 
Company.  As  before  mentioned,  it  is  of  the  utmost  necessity  for 
Manaos  to  have  telegraphic  communication  with  New  York  and 
Liverpool,  and  for  this  reason  it  is  not  surprising  that  the  telegraph 
people  arc  going  to  immense  expense  to  maintain  communication. 
A  cable  ship,  the  "V^iking,"  of  about  3,000  tons,  is  constantly  moving 
up  and  down  the  river,  with  a  trained  corps  of  engineers  aboard, 
proceeding  instantly  to  the  scene  of  a  located  or  expected  trouble: 
i)Ut  in  spite  of  this  the  cable  is  sometimes  interrupted  for  20  days  at 
a  time.  The  strong  river  current,  the  shifting  bed,  immense  waler- 
Ioggc<l  tree  trunks  rolling  along  the  bed  of  the  river  and  ships' 
anchors  all  combine  to  l)reak  the  cable,  and  a  land  line  through  the 
impenetrable  forest  is  a  gigantic  task.  This,  however,  is  being 
slowly  constructed,  and  is  put  to  good  use  when  a  break  in  the  sub- 
marine line  occurs,  steam  launches  piecing  out  the  parts  of  the  route 
which  the  lines  do  not  cover. 

It  would  certainly  seem,  however,  that  here  is  a  place  where  the 
wireless  telegraph  could  be  put  to  good  use.  Stations  could  easily 
be  located  wherever  necessary,  and  the  writer  sees  absolutely  no 
difficulty  in  the  way,  provided  the  governments  of  the  States  of 
Amazonas  and  Para  raise  no  objections.  This  matter  is  certainly 
one  which  it  would  be  worth  the  while  of  some  go-ahead  American 
capitalist  or  promoter  to  investigate,  as  uninterrupted  comnuinica- 
tion  would  be  cheerfully  well  paid  for  by  Manaos  business  interests. 


Long-Distance  Wireless  Telegraphy  and   Hertzian 
Waves. 


Postal  Telegraph  Extensions. 

It  is  stated  that  tlie  Postal  Telegraph  Ctunpany  will  extend  its 
lines  over  the  whole  of  Long  Island.  At  the  present  time  the  com- 
l)any  only  has  isolated  stations  at  the  summer  resorts.  The  con- 
tract of  Long  Island  Railroad  with  the  Western-  Union  has  still 
some  time  to  run.  but  it  is  stated  that  it  will  not  be  renewed,  and  that 
the  Postal  will  be  installed  on  the  lines  when  the  present  contract 
expires.  The  Postal  Telegraph  Company  is  already  installed  on 
Staten  Island,  at  Quarantine.  /\tlantic  Highlands  and  the  Jersey 
coast.  It  is  said  that  the  Pennsylvania  Railroad  has  also  notified 
the  Western  Union  that  the  contract  on  the  lines  west  of  Pittsburg 
will  not  be  renewed.  These  contracts,  which  have  some  time  to  run, 
cover  the  Baltimore  &  Ohio.  Western  New  Vork  &  Penna.,  Pitts- 
l)urg,  Fort  Wayne  &  Chicago,  Panhandle  and  Pennsylvania  railroads. 


Bv  Lee  De  Forest. 

SINCE  the  advent  of  wireless  telegraphy  so  much  loose  termin- 
ology  has   crept  into  the  popular  literature  on   the   subject 
by  writers  partially  informed  that  it  is  not  strange  to  note 
the  confusion  of  ideas  indicated  in  the  article  of  Mr.  E.  P.  Thomp- 
.son,  appearing  in  your  issue  of  June  14. 

For  a  correct  definition  of  the  term  '"Hertzian  waves,"  nothing 
better  can  be  recommended  than  a  careful  stud}'  of  Hertz's  work. 
While  true  that  the  German  physicist's  most  startling  demonstration 
was  that  of  the  existence  of  free  electromagnetic  waves  in  the  ether, 
as  called  for  by  Maxwell's  theory,  identical  save  in  frequency  with 
I'ularized  light  waves,  yet  it  was  only  by  "electrical  oscillations"  in 
conductors  that  these  Hertzian  waves  were  generated,  and  only 
again  by  the  electrical  oscillations  induced  in  his  resonators  by  the 
free  ether  waves  that  the  existence  of  these  latter  was  demonstrated. 
Hertz  was  first  to  show  that  these  very  high  frequency  oscillations 
traveled  along  conductors,  that  they  existed  in  the  skin  of  the  metal 
only,  that  they  were  reflected,  formed  standing  waves  with  nodes 
and  loops,  that  their  energy  was  in  turn  electromagnetic  and  elec- 
trostatic, that  in  the  limiting  case  of  an  infinitely  thin  wire  of 
perfect  conductivity  the  pure  etheric  wave  of  transverse  electrical 
displacement,  with  a  velocity  of  propagation  equal  to  tjjat  of  light, 
was  obtained. 

By  common  consent,  then,  such  vibrations  detached  or  traveling 
over  a  conducting  surface  have  most  appropriately  been  styled 
Hertzian  waves.  Most  certainly  also  they  are  "oscillating  currents" 
when  traversing  conductors.  This  was  Hertz's  demonstration.  Os- 
cillations from  a  Leyden  jar  discharge,  of  frequency  much  less  than 
those  from  Hertz's  radiator,  are  sometimes  called  Federsen  oscil- 
lations. Obviously  the  border  line  cannot  be  defined.  But  when  an 
electrical  system  discharges,  having  so  small  a  time  constant  that 
the  pulsations  occur  at  a  rate  of  millions  per  second,  we  have  very 
different  conditions  from  those  ordinarily  classed  with  alternating 
or  oscillatory  currents.  A  large  portion  of  the  energj'  is  electro- 
static, and  the  force  there  involved  may  be  conceived  as  lines  of 
electric  displacement  perpendicular  to  the  conducting  surface,  travel- 
ing along  it  away  from  the  source  of  energy,  following  any  zig-zag 
path,  rounding  corners,  reflected  wholly  or  in  part  at  all  such  sudden 
changes  in  shape  or  nature  of  the  conductor. 

If  near  the  end  of  a  wire  conducting  these  electrical  waves  a  second 
wire  parallel  to  the  first  be  placed,  the  wave  train  will  be  in  whole 
or  in  part  transferred  to  the  second  wire,  and  will  run  along  that 
unchanged  in  phase.  If  the  second  wire  or  a  metallic  sheet  be  near 
the  first  and  perpendicular  thereto,  the  electrostatic  line  of  the 
wave  cutting  into  this  obstruction  will  excite  therein  oscillator>- 
currents  or  waves  of  like  frequency,  which  will  in  turn  traverse 
the  length  and  breadth  of  this  second  conductor. 

These  peculiarities,  which  may  be  briefly  described  as  the  "skin 
effect,"  due  to  the  high  frequency  of  the  oscillations,  should  amply 
distinguisli  from  the  alternating  currents  of  ordinary  engineering 
parlance. 

Aside  from  simplest  theoretical  reasoning,  the  period  of  dis- 
charge of  a  vertical  conductor  to  earth  has  been  actually  measured 
and  found  to  be  such  as  to  make  its  height  measure,  approximately, 
one-quarter  of  the  wave  length  of  that  oscillation.  For  a  vertical 
wire  o{  50  meters,  this  means  a  frequency  of  1,500.000  per  second, 
assuming  a  velocity  of  propagation  nearly  that  of  light.  In  the 
laboratory  with  such  frequencies  we  find  all  the  wave  phenomena 
and  skin  effect  described  above.  Why  not  then  in  wireless  tele- 
graphy? We  have  a  conducting  plane  surface,  the  sea,  perpen- 
dicular to  the  oscillator  at  its  base.  Our  lines  of  electrostatic  dis- 
placement cannot  penetrate  this  conductor:  they  must  travel  over 
it.  be  its  contour  what  it  will.  By  virtue  of  the  tall  oscillator,  the 
crests  or  loops  of  these  displacement  lines  have  been  first  well  ele- 
vated (if  the  expression  may  be  allowed).  .\  hundred  or  a  thou- 
sand miles  distant  is  a  second  elevated  conductor,  say  at  an  angle  of 
90  degrees  to  the  first,  perhaps  at  an  angle  of  45  degrees  with  the 
sea  surface.  Nevertheless,  it  has  a  vertical  component,  such  as  must 
cut  out  a  shadow  in  the  advancing  vertical  lines  of  force.  Oscil- 
latory currents  or  Hertzian  waves  arc  excited  in  this  conductor 
by  the  cutting  into  it  of  these  static  lines,  positive  and  negative :  and 
a  sensitive  detector  inserted   in  this  conductor,  whether  it  lead   to 
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earth,   capacity  or   to  a   symmetrical   oscillator   system,    will   be  af- 
fected by  the  passage  of  the  wave. 

In  speaking  of  oscillating  currents  carried  by  the  conducting  salt 
water,  it  may  be  well  to  remember  that  with  such  frequencies  as  we 
have  here,  our  "conductor"  has  been  well  proven  completely  opaque, 
and  that  only  by  such  phenomena  as  the  above  can  transmission 
occur. 


The  New  Generatine  Plants  of  the  Niagara  Falls  Power 
Company.*  — L 


By  H.  W.  Buck. 

The  growth  of  the  applications  of  Niagara  Falls  power  has  been 
so  rapid  since  the  starting  up  of  the  first  power  house  in  1895  that 
the  entire  50,000  hp  of  the  first  plant  has  been  taken  up  to  its  limit. 
This  growth  was  anticipated  by  the  company  three  years  ago,  when 
the  hydraulic  development  of  a  second  plant  was  started  under  way. 
This  plant  is  nearly  completed,  and  within  a  few  months  the  first 
generator  of  its  equipment  will  be  performing  useful  work. 

This  power  house,  from  a  popular  standpoint,  may  be  considered 
a  duplicate  of  the  old  one,  with  which  every  engineer  is  familiar,  and 
differs  only  in  some  of  its  technical  details.  It  is  located  on  the 
opposite  side  of  the  intake  canal,  and  nearer  to  the  river,  and  has  its 
water-wheels  placed  at  the  bottom  of  its  own  separate  wheel  pit. 
Discharge  water  is  led  out  from  this  pit  by  a  branch  tunnel,  which 
after  leading  independently  for  about  600  feet,  joins  the  main  tunnel, 
which,  as  is  known,  has  a  capacity  of  100.000  hp.  The  new  turbines 
are  somewhat  different  from  those  in  power  house  No.  i,  being  of 
.the  internal  discharge  type,  and  having  the  discharge  water  carried 
off  through  draught  tubes,  which  add  about  10  per  cent,  to  the 
effective  head.  This  increase  in  efficiency  gives  10  per  cent,  more 
power  for  the  same  amount  of  water  used  in  power  house  No.  i, 
and  in  consequence  the  plant  is  laid  out  for  11  units  of  5,000  hp  each, 
instead  of  10.  The  turbines  were  designed  by  Escher,  Wyss  &  Co., 
of  Zurich,  and  were  built  by  the  I.  P.  Morris  Company,  of  Philadel- 
phia. The  governors  were  also  designed  by  Escher,  Wyss  &  Co., 
and  are  being  built  by  A.  Falkenau,  of  Philadelphia.  They  are  of 
the  oil-pump  operated  type,  and  give  a  maximum  variation  of  speed 
of  about  5  per  cent.,  with  100  per  cent,  load  variation,  and  for  frac- 
tional changes  in  load  the  regulation  obtained  is  about  the  same  as 
that  of  a  good  steam  engine. 

The  electrical  equipment  is  furnished  throughout  by  the  General 
Electric  Company.  In  general,  its  characteristics  are  the  same  as 
in  the  apparatus  in  power  house  No.  i.  The  generators  are  of  5,000 
hp  each  (3,750  kw),  wound  for  2,300  volts,  two-phase,  25  cycles  at 
250  r.  p.  m.  This  type  was  decided  upon  on  account  of  its  exact 
interchangeability  with  power  house  No.  i.  It  was  considered  that 
the  advantages  which  might  result  from  winding  the  new  generators 
for  a  higher  voltage  would  be  more  than  offset  by  the  lack  of  inter- 
changeability between  two  power  houses  located  so  near  together  as 
to  be  governed  by  the  same  conditions. 

Electro-technically,  power  house  No.  2  differs  in  several  essential 
details  from  the  installation  in  the  old  plant,  the  differences  being 
due  largely  to  the  advance  of  the  art  since  the  time  when  the  first 
power  house  was   equipped.    The  main  points  of  difference   are : 

1.  Closer  generator  regulation,  the  regulation  on  the  new  machines 
being  10  per  cent.,  and  on  the  old  ones  about  30  per  cent. 

2.  The  entire  plant  will  be  operated  from  a  single  switchboard 
instead  of  two. 

3.  The  feeders  will  be  protected  with  automatic  oil  circuit  breakers. 

GENERATORS. 

The  first  six  generators  to  be  installed  will  be  similar  in  outline 
to  those  in  the  first  plant,  being  of  the  external  field  type,  with  the 
nickel-steel  revolving  magnet  ring.  This  machine  is  shown  in  assembly 
in  Fig.  2.  In  appearance  the  most  striking  difference  is  in  the 
omission  of  the  iron  bridges  over  the  machines.  This  omission  re- 
sults from  the  collector  rings  being  placed  at  the  bottom  of  the 
dynamo  shaft  instead  of  the  top. 

As  stated  above,  the  principal  difference  in  these  new  generators 
is  in  the  matter  of  regulation,  the  regulation  being  nearly  three  times 
as  close.  This  closer  regulation  was  adopted  in  order  to  insure  con- 
stancy of  voltage  on  the  system  with  variations  in  loads  and  also 
to  reduce  to  a  minimum  the  unbalancing  of  the  voltages  on  the  differ- 


ent phases  caused  by  difference  in  loads  upon  them.  These  points 
are  of  great  importance  on  such  a  system  as  that  of  the  Niagara 
Falls  Power  Company.  Many  electrical  distribution  systems  are 
made  up  of  a  very  large  number  of  small  consumers  of  power,  and 
the  actions  of  any  one  customer  have  little  effect  upon  the  voltage 
of  the  system ;  consequently,  in  such  cases  regulation  is  not  of  such 
vital  importance.  But  the  Niagara  Falls  system  is  made  up  01  a 
comparatively  small  number  of  very  large  consumers  of  power,  any 
one  of  whom  can,  by  a  change  in  his  load,  cause  a  serious  disturb- 
ance on  the  circuits.     Furthermore,  it  is  unique  in  one  of  its  charac- 


*A  paper  presented  at  the  Great  Barrington  Convention  of  the  American  In- 
stitute of  Electrical  Engineers. 


FIG.    1. — SECTION    OK    K)\\  EK   HOUSE    :;0.   2. 

teristics  in  that  much  of  the  power  is  used  on  large  smgL-phase 
electric  furnaces,  which  take  their  power  from  one  phase  only. 
Since  it  is  impossible  to  control  these  furnaces  so  that  at  all  times 
the  same  number  shall  be  in  operation  from  each  of  the  two  phases, 
inequality  of  load  on  the  phases  results,  and  the  voltages  are  un- 
balanced. This  unbalancing  is  disastrous  to  pol\-phase  synchronous 
and  induction  motors  on  the  system,  for  the  high  voltage  phase  tends 
to  cany  all  the  load,  and  the  windings  on  this  phase  are  overloaded. 
These  results  can  be  rendered  inappreciable  only  by  the  use  of 
generators  of  close  regulation. 
The  armature  winding  is  a  two-circuit  series  closed  winding,  and 
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consists  of  formed  one-turn  coils  placed  in  open  slots,  with  two  coils 
to  a  slot.  The  conductor  is  made  up  of  standard  cable  pressed  into 
rectangular  shapes.  This  stranding  of  the  conductor  reduces  eddy 
current  losses  in  the  armature  conductor  itself,  which  exist  in  the 
case  of  a  large  solid  bar,  as  used  in  the  old  machines.  The  open 
blot  is  also  considered  an  advantage  in  a  machine  of  such  great  length 
of  armature  core,  for  in  the  closed  slot  it  is  necessary  to  drive  the 
armature  bar  with  its  insulation  on  throughout  the  length  of  the 
slot  in  order  to  put  it  in  place.  The  system  used  in  the  new 
machines  of  interlacing  the  end  windings  gives  strong  construction 
to   withstand   the   displacement   strains   caused   by   short   circuits. 

The  system  of  ventilation  is  radically  different  in  the  new  ma- 
chines.    Referring  to  Fig.  2.  a  baffle  plate  will  be  seen  between  the 


KIC.    2. — K.XTERNAI.   KIKLU  OK   5,000-lIP  GKNF.KATOR. 

bottom  of  the  armature  winding  and  the  bottom  of  the  revolving 
field.  This  forces  all  the  air  which  is  actuated  by  centrifugal  pres- 
sure to  enter  the  machine  at  the  bottom  inside  of  the  armature 
shell.  From  here  the  air  passes  outward  through  the  air  ducts  in 
the  armature  cr)re,  cooling  the  iron  and   the  winding.     It  then  con- 


nC.  3. — INTERNAL  FIELD  5,000-HP  GENEKATOR. 

tinues  outward  radially  between  the  layers  of  the  field  winding  into 
an  annular  space  at  the  back  of  the  field  coils,  and  thence  outward 
tlirough  holes  in  the  magnet  ring,  which  arc  bored  in  line  with  the 
pole  piece  bolts.  The  action  is  that  of  a  centrifugal  blower  caused 
by  the  rotation  of  the  field  poles  and  ring.     Some  of  the  air  also 


passes  outward  at  the  top  of  the  ;ing  through  ventilating  holes 
provided  for  the  purpose.  The  operation  of  the  air  system  is  very 
satisfactory,  and  the  blast  of  air  secured  is  tremendous.  From  t«fts 
which  have  thus  far  been  made,  it  is  believed  that  these  machines 
will  run  from  10  deg.  to  15  deg.  cooler  than  the  old  ones.  These 
improvements  in  design  were  introduced  by  Mr.  W.  L.  R.  Emmet, 
of  the  General  Electric  Company,  with  the  co-operation  of  Mr.  H. 
G.  Reist. 

The  generator  equipment  in  this  power  house  is  completed  with 
five  5,000-hp  machines  of  the  internal  revolving  field  type,  shown  in 
Fig.  3.  It  was  decided  that  the  last  five  machines  of  the  installation 
should  be  of  this  type  on  account  of  the  much  lower  cost  of  building, 
simplicity  of  handling  and  accessibility  to  the  various  parts  as  com- 
pared with  the  external  field  design.  These  machines  are  also  wound 
for  2,300  volts.  25  cycles,  two-phase,  and  operate  at  a  speed  of  250 
r.  p.  m. 

These  machines  will  have  the  same  regulation  as  the  first  six  in- 
stalled, and  in  other  respects  the  electrical  constants  will  be  the  same. 
From  the  drawing  in  Fig.  3,  the  construction  may  be  clearly  seen. 
It  is  similar  to  the  standard  horizontal  shaft  engine-driven  alter- 
nators of  well-known  types,  and  its  method  of  ventilation  is  the 
same.  Recent  improvements  in  mechanical  construction  of  gener- 
ators have  made  this  type  possible  at  the  high  speed  of  250  r.  p.  m., 
and  improvements  in  water-wheel  governors  have  made  permissible 
the  lower  flywheel  effect  incident  to  this  design,  and  the  consequent 
omission  of  the  nickel-steel  ring  of  the  first  machines. 

In  the  two  power  houses,  then,  there  will  be  three  types  of  gener- 
ator, but  no  trouble  is  expected  in  operating  all  the  machines  in 
parallel.  As  is  well  known,  when  two  alternators  of  different  regu- 
lation operate  in  parallel,  the  resultant  regulation  is  the  mean  be- 
tween the  two.  Idle  current  between  the  two  types  may  be  pre- 
vented by  careful  adjustment  of  the  field  currents. 
The  guaranteed  efl^ciency  of  the  external  field  generators  was: 

Full  load 98  per  cent 

Three-quarter  load  97-3 

One-half  load  96 

From  actual  test,  the  full  load  efficiency  has  come  out  98.15  per  cent, 
which  is  probably  the  highest  ever  attained  in  an  electrical  gener- 
ator. 


Export  of  American  Manufactures. 

It  appears  from  the  statistics  just  issued  by  the  U.  S.  Treasury 
that  the  exportation  of  manufactures  during  the  eleven  months  end- 
ing with  May,  1902.  is  greater  than  that  of  any  preceding  ;^ear,  ex- 
cept in  iron  and  steel.  The  total  exports  of  manufactures  for  the 
eleven  months  ending  with  May  amount  to  $371,647,609.  against 
$378,533,496  in  the  eleven  months  of  1001.  or  $6,885,887  less  than  those 
of  last  year.  The  exports  of  iron  and  steel  manufactures  for  the 
eleven  months  are  $90,780,571,  against  $109,483,827  in  the  correspond- 
ing months  of  last  year,  a  reduction  of  $18,703,256.  From  this  it 
would  appear  that  the  exports  of  manufactures  other  than  iron  and 
steel  are  $11,817,369  greater  than  in  the  corresponding  months  of 
the  preceding  year.  The  exports  of  mHnufacturcs  other  than  iron  and 
steel  are.  for  the  eleven  months  ending  with  May.  1902.  $280,867,038. 
For  the  eleven  months  ending  with  May.  1901.  they  were  $2(10.040.669. 
For  the  eleven  months  ending  with  May.  1900.  they  were  $283,050,704, 
but  when  it  is  remcnibered  that  these  figures  include  the  exports  to 
Porto  Rico  and  Hnwaii.  which  are  not  included  in  tho<e  of  1901  and 
1902.  it  becomes  apparent  that  the  exports  of  manufactures  other 
than  iron  and  steel  in  the  eleven  months  of  the  present  fiscal  year 
are  greater  than  those  for  the  same  period  in  any  preceding  year  in 
this  history  of  our  commerce. 


Products  of 


1902. 


Agriculture    $805,622,656 


Manufacture! 
Mining 
Forest"; 
Fisheries    . 
Miscellaneor 


371.647.600 

36.190.756 

43..VW.716 

7.440.629 

5.069.192 


1901. 

$884,424,915 

378.533.496 

35.626.488 

49.472.249 

7-454.347 

4.447.939 


Total   domcMic    $1,269,310,568    $1,359.959435 

The   above  table   shows   the   exports  by  principal   classes   during 
the  eleven  months  ending  with  May,  1901  and  1902.  respectively. 
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The  Wolverhampton  Exhibition. 


By  Cesare  Pio. 

The  Wolverhampton  Exhibition  of  Arts  and  Industries,  though 
formally  opened  on  May  ist  by  the  Duke  and  Duchess. of  Con- 
naught,  for  some  time  later  was  in  an  incomplete  state,  most  of  the 
exhibitors  being  engaged  in  placing  their  apparatus  in  the  machinery 
hall,  where  a  crowd  of  wiremen,  fitters,  etc.,  have  been  engaged  in 
laying  cables  and  putting  together  parts  of  dynamos  and  engines. 

The  machinery  hall  measures  350  ft.  x  130  ft.,  and  is  of  rather 
heavy  design,  wood  being  mostly  used  on  its  construction.  Here 
are  exhibited  the  latest  products  of  English  electrical  manufacturers, 
there  being  few  or  no  foreign  machines  or  apparatus.  Some  of  the 
large  firms,  such  as  the  British  Thomson-Houston  and  the  British 
Westinghouse  Company,  are  also  not  represented  by  exhibits.  A 
feature  of  the  exhibition  is  that  the  committee  would  not  accept  any 
proposal  that  would  not  give  all  exhibitors  an  equal  opportunity  of 
showing  their  generators  in  operation,  and  thus  there  is  no  large 
central  operating  plant. 

While  the  distributing  circuit  for  power  and  light  is  a  single  one, 
and  has  been  laid  by  the  British  Insulated  Wire  Company  in  triple 
concentric  cable,  the  firms  whose  generators  are  going  to  feed  the 
same  in  turn  are  up  to  the  present  time  eight,  and  all  the  necessary 
changes  of  connections  as  well  as  the  regulations  of  generator  is 
controlled  by  an  up-to-date  switchboard  installed  by  the  Ferranti 
Limited.  For  the  distribution  of  light  and  power  the  three-wire 
underground  system  direct-current  system  with  the  neutral  grounded 
has  been  adopted.  The  voltage  used  is  500  between  the  outer  cables. 
Here  it  should  also  be  noted  that  the  committee  did  not  give  the 
contract  for  the  laying  of  cables  and  for  the  wiring  of  buildings  to  a 
single  firm.  The  British  Insulated  Wire  Company  installed  the  triple 
concentric  cables.  The  wire  for  the  arc  light  circuits  inside  the 
buildings  has  been  supplied  by  Messrs.  Isidor  Frankenburg,  Limited, 
and  that  for  the  circuits  in  the  grounds  of  the  exhibition,  which  are 
run  overhead,  is  composed  of  a  single  strand  of  bare  aluminum 
wire  installed  by  the  British  Aluminum  Company.  The  indications 
point  toward  aluminum  being  applied  on  a  large  scale  in  Great 
Britain.    Power  is  supplied  free  of  cost  to  all  exhibitors. 

The  exhibits  show  a  marked  tendency  toward  high  speed  and 
vertical  engines,  the  engines  being  in  all  cases  of  the  enclosed  type. 
This  is  the  general  tendency  all  over  the  United  Kingdom,  as  has 
been  shown  in  the  plants  installed  by  English  manufacturers  at 
other  exhibits  of  the  past  few  years,  and,  notably,  at  the  Glasgow 
exhibition  last  year.  It  may  be  noted  that  this  feature  is  in  con- 
trast to  what  may  be  seen  at  the  exhibition  now  being  held  in  Ger- 
many, at  Dusseldorf,  where  the  most  of  the  engines  used,  according 
to  the  general  practice  followed  on  all  plants  in  Germany,  are  of  the 
horizontal  slow-speed  type  of  from  100  to  80  revolutions. 

All  parts  of  the  engines  exhibited  are  thoroughly  enclosed,  and  a 
complete  system  of  forced  lubrication  is  applied  to  all  moving  parts. 
The  advantages  of  this  enclosed  type  of  high-speed  engines  now 
generally  used  in  Great  Britain  include  reliability  of  working  and 
avoidance  of  the  element  of  danger  involved  through  an  engineer 
in  reducing  the  cost  of  oil  to  a  minimum;  it  also  excludes  entirely 
the  possibility  of  oil  thrown  on  the  dynamos  from  the  draught 
caused  by  the  dynamos  themselves.  On  all  the  sets  exhibited  the 
high  finish  of  all  the  different  parts  of  the  machinery  is  notable. 
This  is  striking  to  engineers  used  to  American  practice,  which  gives 
finish  only  where  it  is  really  necessary.  But,  perhaps,  in  this  country 
it  is  found  that  well  finished  machinery  gets  well  looked  after  by  the 
attendants,  who  take  more  interest  in  an  engine  and  dynamo  that 
looks  well  when  it  is  clean  than  when  of  roughly  finished  work  that 
barely  shows  whether  it  is  clean  or  not. 

Though,  as  above  stated,  the  alternating  current  does  not  play 
a  leading  role,  note  should  be  made  of  a  three-phase  rotary  con- 
verter of  100  kw,  exhibited  by  the  Electric  Construction  Company, 
in  addition  to  several  direct-current  machines  and  some  small  trans- 
formers. This  converter  is,  perhaps,  one  of  the  first  built  in  England 
by  English  manufacturers,  and  looks  very  neat  and  well  ventilaced. 
Instead  of  copper  bridges,  only  copper  strips,  bolted  between  the 
pole  pieces,  are  used  to  prevent  hunting.  Unfortunately,  it  is  not 
in  operation,  so  that  nothing  can  be  said  of  its  running  qualities. 
The  Electric  Construction  Company  has  a  machine  of  the  same 
design  in  full  operation  at  its  works  in  Bushbury,  and  the  company 


has    extended    inviutiuns    to    all    especially   interested   to   Yttit    its 

shops,  and  also  see  this  rotary  in  operation. 

The  English  Electric  Manufzcturing  Company  exhibits  a  ccm- 
pound-wound  generator,  devclopjng  325  volts  at  550  volts.  The  gen- 
eral lines  are  evidently  those  of  the  Walker  gcneraiors.  It  may  be 
mentioned  that  Prof.  S.  H.  Short  is  the  chief  engineer  and  designer 
of  this  company. 

A  scries  of  very  well  ventilated  three-phase  motors  of  light  de- 
sign is  exhibited  by  D.  Bruce  Peebles  &  Co.,  of  Edinburgh.  One  of 
these  motors  drives  a  Barclay  pump,  and  it  is  worth  mentioning 
that  the  friction  of  the  different  parts  of  the  motor  and  gears  is 
almost  negligible.  This  firm  has  the  past  four  years  been  building 
direct-current  machines  of  a  finish  and  accurate  construction  to 
compete  wth  the  largest  manufacturers  of  the  Kingdom,  and  a 
striking  instance  is  a  joohp  direct-current  motor  geared  to  a  shaft 
intended  to  operate  all  the  tools  of  a  big  shop.  A  novel  feature  of 
the  same  exhibitors  is  their  alternating-current,  high-tension  stand- 
ard panel.  Everything  is  on  the  back  of  the  marble  plate  except  the 
levers  which  operate  the  quick-break  switches  secured  on  thr  girders 
on  the  back.  The  measuring  instruments  are  so  located  that  only  the 
dial  is  at  a  level  with  the  front  of  the  panel.  The  general  arrange- 
ments gives  a  very  neat  and  simple  appearance. 

The  switchgear  and  the  switchboards  exhibited  by  the  diflTerent 
manufacturers  show  a  tendency,  (l)  to  simplify  the  complicated 
boards  of  the  former  years;  (2)  to  follow  the  American  practice 
of  low  panels  easily  put  together,  taken  apart  and  shipped;  (3)  a 
general  use  of  the  quick  break  spring  switch.  In  many  cases,  how- 
ever, switches  and  apparatus  are  mounted  on  a  small  slate  or  marble 
panel,  which  is  then  bolted  to  the  main  panel  of  the  board,  instead 
of  having  the  switches  and  other  apparatus  directly  bolted  to  the 
main  panel.  This  seems  to  one  an  extra  expense  and  does  not  im- 
prove the  appearance  of  the  panel. 

A  conspicuous  and  interesting  object  to  electrical  visitors  is  the 
switchboard  located  on  the  center  of  the  hall,  from  which  all  the 
power  and  light  of  the  exhibition  is  controlled.  This  switchboard, 
installed  by  Ferranti,  is  of  an  entirely  original  design,  and  its 
features  are  quite  different  from  those  met  on  the  usual  system  of 
switchboards.  The  switchboard  is  so  constructed  that  fire  risks 
are  minimized  by  avoiding  the  use  of  inflammable  materials  and  b> 
the  provision  of  an  improved  arrangement  of  connections.  In  all 
possible  cases  the  number  of  connections  are  reduced  by  carefully 
fixing  the  positions  of  the  various  apparatus  used  on  the  board ; 
cross  connections  and  long  leads  are  also  similarly  avoided.  All  the 
different  apparatus,  fuses,  etc.,  are  separated  from  each  other  by 
slates  so  that  the  formation  of  an  arc  between  two  leads  is  impossible. 
One  is  surprised  in  approaching  such  a  switchboard,  which  at  first 
seems  complicated,  to  note  the  real  simplicity,  and  particularly  the 
advantage  of  seeing  at  a  glance  all  the  connections.  The  fuses  are 
of  the  oil  spring  type  and  are  easily  replaced.  Light  feeder-panels  are 
on  the  extreme  right  of  the  switchboard,  each  three-wire  feeder 
panel  consisting  of  .vo  ammeters,  two  single-pole  switches  and  two 
sets  of  fuses. 

The  switchgear  for  the  balancer  is  mounted  to  the  left  between 
feeders  and  dynamo  panels.  The  balancer  starting  switch  is  located 
in  front  of  the  board.  On  the  left-hand  are  situated  eight  generator 
panels  which  can  be  distinguished  by  the  two  different  t>-pes  of 
switches  used ;  the  positive  side  being  arranged  with  an  automatic 
attachment,  the  negative  havintr  fuses.  Each  of  these  generator 
panels  contains  an  ammeter  and  a  quick-break  switch,  which  is 
operated  by  an  automatic  device  (designed  to  open  the  machine 
circuit  on  reversal  of  the  current),  which  is  fi.xed  in  a  recess  under 
the  switch,  with  a  fuse  with  duplicats  contacts.  Edgewise  volt- 
meters are  mounted  on  the  top  slate  for  paralleling  and  for  reading 
plus  bar  volts.  The  regulating  table  in  the  front  contains  a  switch 
in  the  field  circuit  of  the  d>Tiamos.  and  a  hand-wheel  for  regulating 
the  pressure  across  the  terminals  of  the  machine. 

This  type  of  switchboard  is  now  standardized  by  Ferra.iti.  and  be- 
sides minimizing  fire  risks  such  a  construction  gives  greater  security 
to  the  operators  and  less  chance  of  dangerous  shocks  and  burns. 
This  firm  exhibits  also  much  other  apparatus,  including  wattmeters 
and  transformers. 

One  of  the  really  good  features  of  the  exhibition  is  the  surface 
contact  railway,  equipped  on  the  Lorain  Steel  Company's  system, 
wnich  was  opened  to  the  public  traffic  on  the  day  of  the  inauguration 
of  the  exhibition.  The  cars  are  running  smoothly  and  satisfactorily, 
and  no  accidents  of  any  kind  due  to  live  studs  have  happened;  the 


ELECTRICAL     WORLD    and     ENGINEER. 


Vol.  XL.  \o.  i. 


sparking  between  collecting  bar  and  studs  is  reduced  to  a  minimum, 
and  leakage  is  not  perceptible.  The  only  trouble  will  probably  be 
the  cost  of  maintenance,  due  to  replacing  studs  and  collecting  bars, 
which  seem  to  wear  rapidly.  On  the  system  installed  here  in 
Wolverhampton,  Mr.  Kingsland  added  an  improvement,  by  which  the 
stud  is  put  into  a  special  concrete  block,  and  there  are  special  facil- 
ities for  taking  out  the  steel  or  wearing  portion  and  replacing  it  in 
a  very  few  minutes. 


Marconi  on  Wireless  Telegraphy.— L 


On  June  13,  Mr.  Marconi  delivered  an  address  before  the  Royal 
Institution,  London,  on  "The  Progress  of  Electric  Space  Telegraphy, ' 
in  which  he  reviewed  the  art  from  the  commencement,  and  with  par- 
ticular reference  to  his  own  work.  After  referring  in  general  terms 
to  the  subject  of  signalling  through  space,  he  said  that  the  mathe- 
matical and  experimental  proof  by  Clerk  Maxwell  and  Heinrich 
Jlcrtz  of  the  identity  of  light  and  electricity  and  the  knowledge  of 
how  to  produce  and  detect  certain  previously  unknown  ether  waves, 
made  wireless  telegraphy  possible.  But  the  importance  of  the  dis- 
coveries of  Maxwell  and  ilcrtz  was  realized  by  very  few,  and  even 
perhaps  so  recently  as  a  year  ago  a  great  number  of  scientific  men 
would  have  hardly  foreseen  the  advance-s  which  have  been  made  in 
io  brief  a  time  in  the  art  of  space  telegraphy. 

Mr.  Marconi  then  briefly  described  his  system,  as  used  in  the 
early  experiments  of  six  years  ago,  and  afterwards  explained  the 
various  improvements  and  modifications  which  have  since  been  intro- 
duced  into  it. 

The  transmitter  consists  of  a  modified  form  of  Hertzian  oscillator, 
the  main  feature  of  which  is  in  having  one  sphere  of  the  spark  dis- 
charger earthed  and  the  other  connected  to  an  elevated  capacity  area 
or  to  a  comparatively  vertical  wire.  The  two  spheres  are  also  con- 
nected to  the  ends  of  the  secondary  winding  of  an  induction  coil 
or  transformer.  When  the  key  is  pressed,  the  current  of  the  battery 
is  allowed  to  actuate  the  spark  coil,  which  charges  the  spheres  and 
the  vertical  wire,  which  when  discharging  causes  a  rapid  succession 
of  sparks  to  pass  across  the  spark  gap. 

The  sudden  release  caused  by  the  spark  discharge  of  the  electrical 
strain  or  disjilacL-ment  created  along  certain  lines  of  electric  force, 
through  sj)ace  by  the  charged  wire  causes  some  of  the  electrical  energy 
to  be  thrown  off  in  the  form  of  a  displacement  wave  in  the  ether, 
and  as  a  conse(|uciicc  the  vertical  wire  becomes  a  radiator  of  electric 
waves. 

Lord  Kelvin  showed  mathematically  more  than  40  years  ago  the 
precise  conditions  under  which  such  a  discharge  as  here  considered 
would  l)c  oscillatory.  It  is  easy  to  understand  how  by  pressing  the 
key  for  longer  or  shorter  intervals  it  is  possible  to  emit  a  long  or 
short  succession  of  impulses  or  waves,  which  when  they  influence  a 
suitable  receiver,  reproduce  on  it  a  long  or  short  effect  according 
to  tluir  duration,  in  this  way  reproducing  the  Morse  or  other 
signals  transmitted  from  the  sending  station. 

The  receiver  consists  of  a  coherer,  placed  in  a  circuit  containing  a 
local  cell  and  a  sensitive  telegraph  relay  acuating  another  circuit 
whicli  works  a  trembler  or  decoherer  and  a  recording  instrument. 
In  its  normal  condition  tiie  resistance  of  the  coherer  is  infinite,  or 
;\t  least  very  great,  and  the  current  of  the  battery  cannot  pass  through 
it  to  actuate  the  instruments;  but  when  inlluenccd  by  electric  waves, 
I  lie  coherer  becomes  a  comparatively  good  conductor,  its  resistance 
f.illing  to  between  100  and  500  ohms.  This  allows  the  current  from 
the  local  cell  to  actuate  the  relay,  which  in  turn  causes  another 
slriMiger  current  to  work  the  recording  instrument  and  also  the 
tanper  or  decoherer.  which  is  so  arranged  as  to  tap  or  shake  the 
coherer,  and  in  this  way  restore  its  sensitiveness.  The  practical 
result  is  that  tiic  circuit  of  the  rccorcling  instrument  is  closed  for  a 
lime  e(|ual  to  that  during  which  the  key  is  pressed  at  the  trans- 
mitting station,  and  in  tliis  way  it  is  possible  to  obtain  a  graphic, 
acoustic,  or  optical  reprodtiction  of  the  movements  of  the  key  at 
the  sending  station.  One  end  of  the  tube  or  coherer  is  connecte<l 
to  earth  and  the  other  to  an  isulated  conductor,  preferably  term- 
in.Uing  in  a  capacity  area  similar  in  every  respect  to  the  one  cm- 
ployed  at  the  transmitting  station. 

Mr.  Marconi  sai«l  he  noticed  that  by  employing  similar  vertical 
ro<ls  at  both  stations  it  was  possible  to  detect  the  effects  of  electric 
waves,  and  in  that  way  convey  the  intelligible  alphabetical  signals 
over  distances  far  greater  than  had  previously  been  believed  possible. 
and  by  means  of  similar  arrangements  distances  of  transmission  up 
to  aboitt  100  miles  were  obtained. 


It  was  soon,  however,  realized  that  so  long  as  it  was  possible  to 
work  only  two  installations  within  what  may  be  called  their  sphere 
of  influence,  a  very  important  limit  to  the  practical  utilization  of  the 
system  was  imposed.  Without  some  practical  method  of  tuning  the 
stations  it  would  have  been  impossible  to  work  a  number  in  the 
vicinity  of  each  other  at  the  same  time  without  interference  caused 
by  the  mixing  of  messages. 

The  new  methods  of  connection  adopted  in  1898,  1.  c,  connecting 
the  receiving  vertical  wire  or  aerial  directlj'  to  earth  instead  of  to 
the  coherer,  and  by  the  introduction  of  a  proper  form  of  oscillation 
transformer  in  conjunction  with  a  condenser  so  as  to  form  a  reson- 
ator tuned  to  respond  best  to  waves  given  out  by  a  given  length  of 
aerial   wire,   were  important  steps  in   the  right   direction. 

After  giving  some  mechanical  illustrations  of  resonance.  Mr.  Mar- 
coni said  that  it  is  very  important  to  take  into  consideration  the  one 
essential  condition  which  must  be  obtained  in  order  that  a  well- 
marked  tuning  or  electrical  resonance  may  take  place.  Electrical 
resonance  like  mechanical  resonance  essentially  depends  upon  the 
accumulated  effect  of  a  large  number  of  small  impulses  properly 
tuned.  Tuning  can  only  be  obtained  if  a  sufficient  number  of  these 
timed  electrical  impulses  reach  the  receiver.  As  Prof.  Fleming  so 
graphically  puts  it  in  one  of  his  lectures  on  electrical  oscillations, 
to  "set  a  pendulum  in  vibration  by  puffs  of  air  we  must  not  only 
time  the  puffs  properly  but  keep  on  puffing  for  a  considerable 
period." 

It  is,  therefore,  clear  that  a  dead  beat  radiator,  i.  c,  one  that  does 
not  give  a  train  or  succession  of  electrical  oscillations  is  not  suitable 
for  tuned  or  syntonic  space  telegraphy.  A  transmitter  consisting  of 
a  vertical  wire  discharging  through  a  spark  gap  is  not  a  persistent 
oscillator.  Its  electrical  capacity  is  comparatively  so  small  and  its 
capability  of  radiating  waves  so  great  that  the  oscillations  which  take 
place  in  it  must  be  considerably  damped.  In  this  case  receivers  or 
resonators  of  a  considerably  different  period  or  pitch  will  respond 
and  be  affected  by  it. 

Early  in  1900  good  results  were  obtained  w^ith  another  arrangement, 
in  which  the  radiating  and  resonating  conductors  each  take  the  form 
of  two  concentric  cylinders,  the  internal  cylinder  being  earthed.  By 
using  zinc  cylinders  only  7  meters  high  and  1.5  meters  in  diameter, 
good  signals  could  easily  be  obtained  between  St.  Catherine's  Point, 
Isle  of  Wight,  and  Poole,  over  a  distance  of  30  miles,  these  signals 
not  being  interfered  with  or  read  by  other  wireless  telegraph  instal- 
lations worked  by  his  assistants  or  by  the  Admiralty  in  the  immedi- 
ate vicinity. 

The  capacity  of  the  transmitter  due  to  the  internal  conductor  is 
so  largo  that  the  energy  set  in  motion  by  the  spark  discharge  cannot 
all  radiate  in  one  or  two  oscillations,  but  forms  a  train  of  slowly 
(lamped  oscillations,  which  is  just  what  is  required.  A  simple 
vertical  wire  may  be  compared  with  an  empty  teapot,  which  after 
being  heated  would  cool  very  rapidly,  and  the  concentric  cylinder 
system  with  the  same  teapot  filled  with  hot  water,  which  would  take 
a  very  much  longer  time  to  cool. 

In  the  receiver  the  closely  adjacent  cylinders  which  give  it  large 
electrical  capacity  cause  it  to  be  a  resonator  possessing  a  very 
decided  period  of  its  own,  and  it  becomes  no  longer  apt  to  respond 
to  frequencies  which  differ  from  its  own  particular  period  of  elec- 
trical oscillations,  nor  to  be  interfered  with  by  stray  ether  waves 
which  are  sometimes  caused  by  atmospheric  disturbances,  and  which 
occasionally  prove  troublesome  during  the  summer. 

Another  successftil  system  of  tuning  or  syntonizing  the  apparatus 
was  the  outcome  of  a  series  of  experiments  carried  out  with  the 
discharge  of  condenser  or  Lcyden-jar  circuits.  An  experiment  was 
made,  to  set  up  the  required  number  of  oscillations  in  the  radiator, 
by  associating  with  the  radiating  wire  or  capacity,  a  condensing  cir- 
cuit, which  is  known  to  be  a  persistent  oscillator.  An  arrangement 
consisting  of  a  circuit  containing  a  condenser  and  a  spark  gap.  con- 
stitutes a  very  persistent  oscillator.  Prof.  Lodge  has  shown  us  how. 
by  placing  it  near  another  similar  circuit,  it  is  possible  to  demon- 
strate interesting  effects  of  resonance  by  the  experiment  usually 
referred  to  as  that  of  Lodge's  syntonic  jars. 

But.  as  Lodge  points  out.  "A  closed  circuit,  such  as  this,  is  a  feeble 
radiator  and  a  feeble  absorber,  so  that  it  is  not  adapted  for  action 
at  a  distance."  Mr.  Marconi  doubts  if  it  would  be  possible  to  affect 
an  ordinary  receiver  at  even  a   few  hundred  yards. 

It  is.  however,  interesting  to  notice  how  easy  it  is  to  cause  the 
cncrg>*  contained  in  the  circuits  of  this  arrangement  to  radiate  into 
space.  It  is  sufficient  to  place  near  one  of  its  sides  a  straight  metal 
rod  or  good  electrical  radiator,  the  only  other  condition  necessary 
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for  long-distance  transmission  being  that  the  period  of  oscillation 
of  the  wire  or  rod  should  be  equal  to  that  of  the  nearly  closed  circuit. 
Stronger  effects  of  radiation  are  obtained  if  the  radiating  conductor 
is«partly  bent  round  the  circuit  containing  the  condenser  (so  as  to  re- 
semble the  circuits  of  a  transformer). 

The  first  trials  with  this  system  were  not  successful,  in  consequence 
of  the  necessity  not  being  recognized  of  attempting  to  tune  to  the 
same  period  of  electrical  oscillation  (or  octaves)  the  two  electrical 
circuits  of  the  transmitting  arrangement,  these  circuits  being  the 
circuit  consisting  of  the  condenser  and  primary  of  the  transformer, 
and  the  aerial  or  radiating  conductor  and  secondary  of  the  trans- 
former. Unless  this  condition  is  fulfilled,  the  different  periods  of 
the  two  conductors  create  oscillations  of  a  different  frequency  and 
phase  in  each  circuit,  with  the  result  that  the  effects  obtained  are 
feeble  and  unsatisfactory  on  a  tuned  receiver.  The  syntonized  trans- 
mitter is  shown  in  Fig.  i.  The  period  of  oscillation  of  the  vertical 
conductor,  A,  can  be  increased  by  introducing  turns  of  wire,  or  de- 
creased by  diminishing  their  number,  or  by  introducing  a  condenser 
in  series  with  it.  The  condenser  in  the  primary  circuit  is  con- 
structed in  such  a  manner  as  to  render  it  possible  to  vary  its  elec- 
trical capacity. 

The  receiving  station  arrangements  are  shown  in  Fig.  2.  Here 
we  have  a  vertical  conductor  connected  to  earth  through  the  primary 
of  a  transformer,   the  secondary   circuit  of   which  is  joined   to  the 


same  vertical  sending  wire,  through  conncctioos  of  differeat  fnduc- 
tancc,  several  differently  tuned  transmitter*,  and  to  the  receiving 
vertical  wire  a  number  of  corrcspondmg  recivcr*. 

Different  messages  can  be  »cnt  by  each  transmitter  connecud  to 
the  same  radiating  wire  simultaneously  and  received  equally  simulu- 
ncously  by  the  vertical  wire  connect-d  to  differently  tuned  receivers. 
Mr.  Marconi  said  that  this  result,  which  was  quite  novel  at  the  tioie. 
was  shown  to  several  friends,  including  Dr.  J.  A.  Fleming.  F.  R.  S^ 
nearly  two  years  ago.  Dr.  Fleming  made  mention  of  the  results 
he  had  seen  in  a  letter  to  the  I»ndon  Tintfi,  dated  4th  of  October, 
I  goo. 

It  was  further  noticed  that  the  tyning  can  be  further  improved 
by  the  combination  of  the  two  systems  described.  In  this  case  the 
cylinders  are  connected  to  the  secondary  of  the  transmitting  trans- 
former, and  the  receiver  to  a  properly  tuned  induction  coil,  and  all 
circuits  must  be  tuned  to  the  same  period  as  already  described.  This 
arrangement  is  going  to  be  fi^rther  tested  in  long-distance  experi- 
ments, shortly  to  be  undertaken  between  England  and  Canada. 

The  syntonic  systems  have  not  been  applied  generally  to  ships,  as 
it  has  always  been  considered  an  advantage  that  each  ship  should  be 
able,  especially  in  case  of  distress,  to  call  up  any  other  ship  or  ships 
which  may  happen  to  be  at  the  time  within  the  range  of  its  trans- 
mitter, but  in  the  case  of  land  stations  the  s>-ntonic  method  has  been 
applied   in   several   instances   where  necessity  demanded   it.     Thus, 


FIG.    I. — SYNTONIZED    TRANSMITTER. 


FIG.    2. — RECEIVING    ST.\TI0N    .\RR.\NGEMENT. 


FIG.   3. — TVXIXG   .\RR.\XCEMEXT. 


coherer  or  detector.  In  order  to  make  the  tuning  more  marked,  an 
adjustable  condenser  is  placed  across  the  coherer  in  Fig.  3.  Now, 
in  order  to  obtain  best  results,  it  is  necessary  that  the  free  period 
of  electrical  oscillation  of  the  vertical  wire  primary  of  transformer 
and  earth  connection  should  be  in  electrical  resonance  with  the 
second  circuit  of  the  transformer,  which  includes  the  condenser. 
It  has  been  stated  that  in  order  to  make  the  tuning  more  marked,  a 
condenser  is  placed  across  the  coherer.  This  condenser  increases  the 
capacity  of  the  secondary  resonating  circuit  of  the  transformer,  and 
in  the  case  of  a  large  series  of  comparatively  feeble  but  properly 
tuned  electrical  oscillations  being  received,  the  effect  of  the  same 
is  summed  up  until  the  e.  m.  f.  at  the  terminals  of  the  coherer  is 
sufficient  to  break  down  its  insulation  and  cause  a  signal  to  be  re- 
corded. .        1J   u 

In  order  that  the  two  systems,  transmitter  and  receiver,  should  be 
in  tune,  it  is  necessary  (if  we  assume  the  resistance  to  be  very  small 
or  negligible)  that  the  product  of  the  capacity  and  inductance  in  all 
four  circuits  should  be  equal. 

It  is  easy  to  understand  that  if  we  have  several  stations,  each  tuned 
to  a  different  period  of  electrical  vibration,  and  of  which  the  corr^ 
spending  inductance  and  capacity  at  the  transmittmg  station  are 
known,  it  will  not  be  difficult  to  transmit  to  any  one  of  them,  with- 
out danger  of  the  message  being  picked  up  by  the  other  stations  for 
which  it  is  not  intetided.    But  better  than  this,  we  can  connect  to  the 


at  the  testing  stations  which  maintain  communication  between  St. 
Catherines.  Isle  of  Wight,  and  Poole,  in  Dorset,  when  electric  waves 
of  a  certain  frequency  are  used,  no  interference  whatever  can  be 
caused  by  the  working  of  the  .\dmiralty  installations  in  the  vicinity. 
The  long-distance  station  at  Poldhu.  Cornwall,  is  able  to  transmit 
signals  decipherable  on  a  tuned  -jceiver  on  a  ship  at  over  i.ooo  miles 
distance,  whilst  the  Lloyd's  Wireless  Station,  at  the  Liiard.  only 
seven  miles  away,  is  not  affected  by  the  powerful  waves  radiated  from 
Poldhu.  if  tuned  to  a  different  frequency. 

Mr.  Marconi  said  he  was  not  at  all  prepared  to  say.  that  under  no 
possible  circumstances  could  a  wireless  message  transmitted  be- 
tween yntonic  instruments  be  tapped  or  interfeied  with,  but  he 
wished  to  point  out  that  it  is  now  possible  to  work  a  considerable 
number  of  wireless  telegraph  stations  simultaneously  in  the  vicinitj- 
of  each  other  without  the  messages  suffering  from  any  interference. 
Of  course,  if  a  powerful  transmitter,  giving  off  waves  of  different 
frequncies.  is  actuated  near  one  of  the  receiving  stations,  it  may  pre- 
vent the  reception  of  messages,  but  the  ordinar>-  systems  of  communi- 
cation through  wires  may  be  likewise  affected. 

Professor  O.  J.  Lodge,  in  a  report  of  his  experiments,  in  magnetic 
space  telegraphy,  mentions  that  he  was  able  to  interfere  with  the 
working  of  the  ordinary  wire  telephone  system  in  the  city  of  Liver- 
pool. Sir.  W.  H.  Preece  has  also  published  results,  which  go  to 
show  that  it  is  possible  to  pick  up  at  a  distance  on  another  circuit 
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the  conversation  which  may  be  passing  through  a  telephone  wire. 
About  two  years  agO;  at  Cape  Town,  it  was  found  impossible  to  work 
the  cables  landing  there  during  certain  hours  when  the  electric  tram- 
ways of  the  town  were  running,  and  the  matter  became  subsequently 
the  subject  of  litigation  between  the  companies  concerned. 

Prof.  Fleming,  who  has  witnessed  the  working  of  a  great  number 
of  syntonic  wireless  telegraph  stations,  was  sufficiently  impressed 
by  what  he  saw  to  make  the  following  statement  in  his  Cantor  Lec- 
tures, on  "Electrical  Oscillations  and  Electric  Waves,"  delivered  be- 
fore the  Society  of  Arts  in  December,  1900.  "The  objections  as  to  in- 
terference of  stations,  which  imperfctly  informed  persons  are  in  the 
habit  of  raising  with  regard  to  Mr.  Marconi's  system  of  wireless 
telegraphy,  as  a  matter  of  fact  no  longer  exist" 


Summer  Convention  of  the  Northwestern  Electrical 
Association. 


TITE    summer   convention    of   the    Northwestern    Electrical 
Association    was    held    at    Grand    View    Hotel,    Chain    0' 
Lakes,  near  Waupaca,  Wis.,  une  25,  26,  and  27,  1901.    The 
Wisconsin     Independent     Telephone     Association     held     its     con- 
vention at  the  same  time  and  place,  but  the  sessions  were  at 
difTerent  hours. 

The  first  session  of  the  Northwestern  Electrical  Association 
was  called  to  order  June  25,  at  10:45  A.  M.,  by  President  I.  P. 
Lord,  r.f  Waupaca,  who  appeared  in  the  double  role  of  host  and 
president.  In  his  short  address  he  spoke  of  the  prosperity  of  the 
smaller  central  stations  today  as  compared  to  a  few  years  ago, 
and  welcomed  the  convention  to  the  Chain  o'  Lakes  and  to 
Waupaca. 

.■\fter  the  president's  address  G.  H.  Atkin,  of  Chicago,  and 
the  Shelby  Electric  Company  were  elected  to  membership. 

A  paper  on  "Small  Motors"  was  then  presented  by  Mr.  S.  F. 
Dibble,  of  the  General  Electric  Comi)any,  Chicago.  Mr.  Dibble 
first  called  attention  to  the  difTerent  methods  of  handling  the 
small-nifdor  business  by  central  station  companies  at  various 
stages  in  the  history  of  the  business.  At  first  central  stations 
lo  encourage  the  use  of  current,  became  supply  dealers  in  all 
current-consuming  devices  calculated  to  increase  their  business. 
Later,  as  the  drawbacks  of  carrying  on  a  mercantile  business  in 
connection  with  a  central  station  became  apparent,  this  supply 
business  was  discontinued  and  the  consumers  were  left  to  deal 
with  outside  concerns.  The  manufacturer  of  cheap  apparatus 
was  not  slow  to  avail  himself  of  the  oi)portunities,  and  circuits 
became  loaded  with  inferior  a|)paratus  sold  to  customers  who 
looked  simply  at  first  cost  and  had  no  knowledge  with  which  to 
discriminate  belwecn  good  and  bad  motors.  With  the  old 
custom  of  charging  a  flat  rate  the  burden  <>f  supplying  current 
lo  ineflicient  a|)paratus  came  on  the  central  station  company, 
l)Ut  later,  when  meters  were  adopted  this  burden  was  trans- 
ferred to  the  customer.  For  a  time  the  central  station  manager 
regarded  this  as  an  entirely  satisfactory  condition,  for  if  a  con- 
sumer was  so  unwise  as  to  install  a  device  that  consumed  more 
current  than  it  ought  it  meant  a  larger  revenue  to  the  station. 
It  soon  developed,  however,  that  this  was  not  as  satisfactory  a 
condition  as  it  had  at  first  api>earcd.  Tlic  service  was  unsatis- 
factory l)crau«<c  of  these  inferior  <lcviccs  and  the  cost  to  the  con- 
sumer was  t<K)  great.  The  more  progressive  stations  soon  real- 
ized that  their  position  was  untenable  and  set  al)out  to  remedy 
it  in  the  only  logical  way,  viz.:  to  regard  all  current  consuming 
devices  on  their  circuits  as  part  of  their  equipment  for  trans- 
fo»ming  energy.  The  central  station  began  by  purchasing  good 
lamps  and  furnishing  them  to  the  consumers  at  prices  so  low 
tliat  the  cheap  competition  was  driven  out.  The  service  improved 
rapidly,  the  cost  decreased  and  lighting  has  now  reached  a 
l>oint  which  a  few  years  ago  was  not  dreamed  of.  This  result  has 
been  attained  because  central  stations  have  realized  that  the 
wise  policy  is  Xn  give  the  consumer  for  his  dollar,  not  neces- 
sarily the  most  current,  but  the  greatest  amount  of  useful  energy 
consistent  with  a  fair  profit  on  the  investment.  The  customer 
must  be  as  far  as  possible  protected  from  inferior  apparatus. 

A  specific  example  was  figured  out.  in  which  a  difference  in 
otViciency  of  f<nir  per  cent,  on  a  5-hp  motor  run  at  full  load  five 
hours  per  day  with  current  at  seven  cents  per  kw-hour  would  amount 
to  $i8  in  cost  of  current  in  a  year,  or  five  per  crnt.  on  S.^6o.  The 
station  managers  who  were  first  to  see  the  wisdom  of  furnishing 


their  consumers  with  good  lamps  now  realize  the  equal  import- 
ance of  protecting  their  consumers  from  these  poorly  designed 
motors,  and  have  adopted  substantially  the  same  plan;  they 
have  selected  some  make  of  motor  that  possesses  sturdy  con^^ 
struction  and  good  efficiency,  and  have  made  arrangements 
whereby  they  can  furnish  it  on  terms  that  will  appeal  to  the  con- 
sumer and  at  the  same  time  be  profitable  to  the  station.  They 
have  had,  and  will  have,  competition;  if  it  is  honest  competition, 
selling  a  good  article,  so  much  the  better  for  all  concerned; 
if  it  is  the  competition  of  the  unscrupulous  dealer  or  manufac- 
turer, it  should  be  and  can  be  crushed.  The  recommendation 
of  the  central  station  always  carries  far  greater  weight  with  the 
consumer  than  the  argument  of  any  outsider,  for  the  purchaser 
can  reauily  see  that  while  the  dealer's  incentive  is  the  immediate 
profit  on  the  sale,  the  central  station  is  desirous  of  having  a 
satisfied  customer,  whose  influence  will  be  for,  rather  than 
against  electric  service,  and  will,  therefore,  naturally  recommend 
a  first-class  motor. 

.\  very  large  number  of  central  stations  are  now  vigorously 
pushing  the  sale  of  good  motors,  and  they  have  found  that  they 
now  have  satisfied  consumers  whose  influence  is  constantly  an 
aid  in  securing  other  consumers,  and  that  their  power  service  is 
therefore  increasing;  and  also  that  the  direct  resuk  of  personally 
soliciting  motor  business  has  been  to  reveal  possibilities  that  they 
were  previously  unaware  of. 

It  is  natural  that  the  large  user  of  power  should  be  eagerly 
sought,  and  it  is  also  natural,  though  .  not  at  all  logical,  that 
the  small  user  should  be  neglected.  The  few  large  units  of  power 
which  it  is  possible  for  a  station  to  secure  are,  as  a  rule,  though 
not  always,  valuable,  but  a  large  number  of  small  units  is  far 
more  desirable,  for  the  rate  is  higher,  the  demand  for  current 
is  more  uniform,  and  there  is  not  the  constant  threat  of  estab- 
lishing an  isolated  plant  in  order  to  secure  a  lower  rate.  But  the 
desirable  small  consumers  must  be  sought,  and  sought  con- 
stantly and  systematically.  No  first  step  in  this  direction  can 
equal  intelligent  newspaper  advertising.  Advertise  one  or  two 
current-consuming  devices  at  a  time.  It  is  a  mistake  to  divide 
attention  by  putting  everj'thing  in  one  advertisement.  .Advertis- 
ing of  itself  is  insufficient,  but  must  be  followed  up  by  solicita- 
tion. The  solicitor  must  be  thoroughly  posted  as  to  the  tech- 
nical requirements,  to  be  able  to  look  over  the  ground  anu  tell 
the  customer  what  he  needs.  Some  one  person  should  be  held 
responsible  for  the  growth  of  the  power  business.  Meter  readers 
can  aid  the  solicitor  by  giving  pointers  as  to  customers'  changes 
and  needs.  A  few  motors  on  hand  ready  for  immediate  installation 
will  often  secure  a  customer  whose  engine  has  broken  d<^wn  and 
who  will  take  electric  service  if  he  can  get  it  at  once. 

.Vnother  short  meeting  was  held  Thursday  afternoon,  but 
Prof.  J.  W.  Schuster,  of  the  L'niversity  of  Wisconsin,  who  was 
to  have  read  a  paper,  was  unable  to  be  present  and  the  convention 
adjourned  sine  die. 

The  convention  was  mainly  in  the  nature  of  an  electrical  supply 
men's  outing,  for  which  the  natural  advantages  of  the  Chain  o' 
Lakes  oflfered  exceptionally  pleasant  advantages.  There  are  few 
more  beautiful  spots  on  the  face  of  the  globe  than  are  to  be 
found  there,  and  save  for  the  unseasonably  cold  weather,  the 
convention  as  an  outing  was  a  great  success. 

The  following  were  in  attendance,  not  including  delegates  to 
the  Wisconsin  Independent  Telephone  Association:  Ex-Gov. 
W.  H.  Upham.  Mars»'field.  Wis.;  I.  P.  Lord.  Waupaca:  Harold 
Almert.  Oak  Park.  III. :  Sinclair  Mainland  and  wife.  Green  Bay, 
Wis.;  R.  F.  Kountz.  Neillsville.  Wis.:  W.  D.  Kurtz,  .Vppleton, 
Wis.;  C.  .\.  Kuhlman.  Chicago;  W.  W.  Geisse.  Chicago;  M.  B. 
Kitt.  Minneapolis;  J.  R.  McMullin.  Chicago;  Geo  C.  Bailey.  Chi- 
cago; .\.  Mcincma,  Chicago;  Thos.  Ferris,  wife  and  daughter, 
Milwaukee;  F.  J.  .Mdcrson.  New  York;  H.  S.  Conner.  Shelby.  C; 
W.  W.  Smyth.  Jr.;  VV^  W.  Low.  Chicago;  Thos  G.  Grier,  Chicago; 
L.  K.  Cushing.  Chicago;  W.  D.  Packard.  Warren.  O  :  H.  J.  Way, 
Chicago;  Wm.  Smith.  Chicago;  V.  W.  Bergenthal.  Chicago; 
L.  W.  Burch.  Madison;  C.  L.  Currie,  Jr..  Chicago;  W.  N. 
Matthews.  St.  Louis;  J.  H.  Montague,  Chicago;  C.  L.  Hibbard, 
Chicago;  S.  .\.  Dinsmore  and  wife.  Chicago;  Geo  Cutter  and  wife, 
Chicago;  A.  Stnith.  wife  and  sister.  Milwaukee;  Chas.  Messer, 
Chicago;  O.  B.  Williams.  W^hitewater.  Wis.;  W.  R.  Pinckard 
and  wife.  Chicago;  Geo.  W.  Conover  and  wife,  Chicago;  C.  A. 
Ken  worthy,  Chicago:  Otto  E.  OsthofT,  Chicago;  J.  Scribner.  Chi- 
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cago ;  W.  H.  Colinan,  Chicago;  D.  T.  Wallace,  Chicago;  C. 
Knight,  Chicago;  J.  C.  Schmidlbaucr,  Milwaukee;  R.  B.  Abbott, 
Chicago;  W.  H.  Slingluff,  Chicago;  J.  R.  Cravath,  Chicago;  W.  P. 
Upham,  Chicago;  J.  B.  Darragh,  Chicago;  S.  F.  Dibble,  Chicago; 
E.  A.  Forbes,  Rhinelander,  Wis.;  John  Rice,  Chicago;  G.  L.  Ains- 
worth,  Chicago;  John  Schnabel,  Grand  Rapids,  Wis.;  P.  L. 
Utley,  Grand  Rapids;  W.  F.  Collins,  Chicago;  Chas  F.  French, 
Chicago;  Frank  J.  Binney,  Madison,  Wis.;  J.  B.  Coale,  Minneapolis, 
Minn.;  Harry  Byrne  and  wife,  Milwaukee;  M.  B.  Austin  and  wife, 
Chicago;  C.  W.  Welkins,  Cleveland;  A.  O.  Kuehmsted ;  J.  C.  Finch, 
Chicago ;  Geo.  B.  Foster,  Chicago ;  D.  M.  Fulmer,  Florence ;  H.  F. 
Hamack,  Sturgeon  Bay. 

The  following  companies  and  supply  firms  had  one  or  more 
representatives  at  the  convention:  New  York  Insulated  Wire 
Company,  Fort  Wayne  Electric  Works,  Electric  Appliance  Com- 
pany, Illinois  Electric  Company,  M.  B.  Austin  &  Co.,  Keelyn  & 
Smith,  American  Circular  Loom  Company,  W.  H.  Schott,  Cen- 
tral Electric  Company,  American  Electric  Telephone  Company, 
Westinghouse  Electric  &  Manufacturing  Company,  New  York 
&  Ohio  Company,  General  Electric  Company,  J.  Andrae  &  Sons, 
John  A.  Roebling's  Sons'  Company,  Monarch  Electric  Com- 
pany, Ericcson  Telephone  Company,  Kellogg  Switchboard  & 
Supply  Company,  Wagner  Electric  Manufacturing  Company, 
Gregory  Electric  Company,  Western  Electric  Company,  Dear- 
born Electric  Company,  Electric  Supply  Company  of  Madison, 
American  Credit  Indemnity  Company,  Geo.  W.  Conover,  Geo. 
Cutter  Company,  Wm.  Matthews,  Columbia  Incandescent  Lamp 
Company,  Shelby  Lamp  Company,  H.  T.  Paiste  Company,  Kuhl- 
man  Electric  Company,  Electrical  World  and  Engineer,  Ameri- 
can Electrician,  Electrical  eview.  Western  Electrician. 


Convention    of  the  Wisconsin    Independent   Telephone 
Association. 


THE  Wisconsin  Independent  Telephone  Association  held  its  sum- 
mer convention  at  Grand  View  Hotel,  Chain  o'  Lakes,  near 
Waupaca,  Wis.,  June  25,  26  and  27,  1902.     The  Northwestern 
Electrical  Association  had  its  summer  convention  at  the  same  time 
and  place,  but  the  sessions  were  held  at  different  hours  of  the  day. 

The  first  session  was  called  to  order  at  3.15  p.  m.,  June  25,  by 
President  R.  Valentine,  of  Janesville.  In  his  introductory  remarks 
he  spoke  of  the  remarkably  rapid  growth  of  the  independent  telephone 
business  recently,  and  quoted  figures  from  the  Secretary  of  State  to 
the  effect  that  29  new  telephone  companies  had  been  chartered  in  Wis- 
consin since  January  i,  1902,  with  a  capitalization  of  $570,640. 

Mr.  J.  H.  Montague,  of  the  Ericsson  Telephone  Company,  spoke 
a  few  words  upon  request,  as  to  the  practicability  of  using  ordinary 
telegraph  lines  for  both  telephoning  and  and  telegraphing  at  the  same 
time,  and  referred  especially  to  some  tests  made  on  the  Illinois  Cen- 
tral Railroad. 

Mr.  L.  W.  Burch,  of  Madison,  called  attention  to  the  desirability 
of  adopting  some  kind  of  an  attractive  trade  mark  or  sign  for  inde 
pendent  telephone  station.     Several  members  expressed  the  opinion 
that  the  independent  companies  were  lax  as  regards  the  display  of 
signs  and  advertising. 

Mr.  A.  W.  Bryant  mentioned  as  a  remarkable  example  worthy  of 
imitation  an  exchange  in  a  town  of  200  population  in  Indiana  which 
had  400  telephones  connected,  most  of  them  farmers'  lines.  The  com- 
pany builds  the  lines  and  th«  farmers  purchase  the  instruments.  The 
farmers  pay  a  rental  of  so  much  per  month  per  mile  of  line  required  to 
reach  their  particular  houses. 

Mr.  A.  J.  Perkins,  of  Medford,  Wis.,  was  called  upon  to  give  his 
experience  with  the  automatic  telephone  exchange  there.  They  ha/e 
had  a  loo-subscriber  automatic  (National  System)  exchange  in  oper- 
ation nearly  two  years,  and  are  much  pleased  with  it.  The  attention 
required  and  maintenance  is  very  small,  amounting  to  about  2  per 
cent,  of  the  income. 

The  Mt.  Vernon  Independent  Telephone  Company  and  the  Dane 
County  Rural  Telephone  Company  were  admitted  to  membership. 

The  second  session  of  the  convention  was  held  Thursday  morning, 
June  26,  when  a  paper  was  read  by  H.  C.  Winter,  of  Madison,  Wis., 
on  "Toll  Rates."  Mr.  Winter  called  attention  to  the  fact  that  al- 
though the  adjustment  and  uniformity  of  toll  rates  was  one  of  the 
main  objects  for  which  the  Wisconsin  Independent  Telephone  As- 
sociation was  started  two  years  ago,  that  as  yet  no  agreement  had 
been  reached  although  it  had  resolved  and  re-resolved  at  its  various 


conventions  and  committee  report*  had  been  made     The  object  ot 
hi^  paper  was  to  start  •  '  some- 

thing definite.     He  ^a  abject: 

the  fixing  of  the  toil  and  the  division  of  the  i'  nc  different 

companies  handling  the  message.    The  first  'i  *hetber  the 

pole  line  or  air  line  distance  should  be  the  basis.  <Jperaiing  expense 
in  the  main  does  not  vary  with  the  disunce.  It  varies  with  the  disunce 
only  so  far  as  the  additional  distance  involves  handlmg  a  message 
through  different  offices  and  circuits.  The  construction  expense* 
connected  with  the  transmission  of  a  message  vary  directly  with  the 
distance.  So  the  total  cost  of  transmitting  a  message  depends  on  two 
'ifferentiating  factors. 

Next  considering  the  question  of  an  air  line  vs.  pole  line  distance 
as  a  basis  of  charging,  Mr.  Winter  considered  the  air  line  the  logi- 
cal basis,  though  he  discussed  various  phases  of  the  question. 

The  prime  consideration  in  fixing  toll  rates  is  to  fix  them  to  gire 
the  maximum  net  return.  No  une  will  dispute  that  a  reduction  in  the 
toll  means  an  increase  in  the  number  of  messages.  But  as  a  busi- 
ness proposition  5  messages  a  month  between  2  stations  at  20  cents 
each  is  better  than  10  messages  at  10  cents  each.  Unless  such  lower 
rate  has  increased  the  mesages  more  than  two-fold  the  reduction  tn 
charges  has  been  made  at  a  net  loss.  Elach  message  has  a  cost,  and 
in  addition  it  should  be  remembered  that  the  transmitting  capacity 
of  the  circuit  is  necessarily  limited,  and  when  a  circuit  is  worked  up 
to  its  limit  or  nearly  so,  it  means  that  there  is  much  inconvenience 
and  waiting  all  along  the  line.  It  will  not  be  found  profitable  in  the 
long  run  to  keep  the  line  busy  with  cheap  messages.  The  most  feasi- 
ble and  logical  plan  for  regulating  rates  that  has  yet  been  suggested 
is  the  zone  system  in  which  each  distance  is  figured  solely  on  the  air- 
line basis.  This  system  has  been  adopted  generally  by  the  companies 
in  Michigan. 

The  plan  suggested  by  Mr.  Winter  was  to  make  the  first  or  10  cent 
toll  circle  with  a  5  mile  radius.  To  get  the  second  or  15  cent  zone 
add  5  +  I  miles  to  the  radius ;  to  get  the  third  or  20  cent  zone,  add 
5  -f  2  miles,  and  so  on,  making  the  zone  radii  5,  ll,  18,  26.  35,  45.  56, 
68,  81,  etc. 

In  this  discussion  Mr.  Winter  took  it  for  granted  that  there  was  no 
competition  to  be  met  with  the  Bell  Company  or  between  independ- 
ents. The  competition  of  the  Bell  Company  he  considered  really  viry 
limited  as  from  60  to  70  per  cent,  of  the  independent  toll  stations  are 
not  reached  at  all  by  Bell  lines.  In  over  100  towns  in  the  State  there 
are  exclusive  independent  exchanges.  As  to  the  simpler,  though  no 
less  important  question  of  toll  division,  the  prevailing  practice  is 
for  each  company  to  keep  what  it  takes  in.  This  inequity  of  division 
is  a  most  prolific  source  of  friction  between  companies.  He  recom- 
mended the  following  rule  for  toll  division  : 

Combination  tolls  should  be  divided  among  the  various  com- 
panies transmitting  the  message  in  accordance  with  the  air  line  dis- 
tance between  the  receiving  and  transmitting  points  of  the  company 
transmitting  such  message  and  all  exchanges  except  originating  ex- 
changes that  nece  sarily  handle  such  message,  be  figured  as  5  miles 
of  air  line ;  and  originating  exchanges  to  receive  5  per  cent,  and 
originating  toll  stations  15  per  cent,  of  the  toll.  As  the  toll  is  based 
on  the  air  line  distance  the  division  should  also  be  as  no  premium 
should  be  placed  on  circuitous  routes.  In  order  to  stimulate  copper 
toll  line  construction  it  may  be  advisable  to  place  a  premium  upon 
such  service  in  the  schedule  of  rates  in  the  future. 

Following  the  reading  of  Mr.  Williams"  paper  the  committee  on 
joint  toll  rates,  by  its  chairmar.,  H.  G.  Slaten  of  Waupaca,  recom- 
mended the  following  schedule  for  toll  rates,  which  was  adopted  after 
some  discussion : 

Taking  each  station  as  a  center,  radii  are  to  be  obtained  by  draw- 
ing circles  of  different  diameters;  that  is,  take  any  station  that  is 
doing  toll  business,  and  draw  a  circle  from  that  as  a  center,  each 
circle  1  ^presents  a  different  rate. 

The  first  circle  is  to  be  7  miles  in  radius,  and  the  rate  10  cents : 
7  to  15  miles.  15  cents:  15  to  24,  20  cents:  24  to  32.  2^  cents:  32  to  46. 
30  cents ;  40  to  48,  35  cents :  48  to  56.  40  cents,  etc. 

Where  a  station  lies  within  two  miles  of  a  zone  it  may  take  the 
rate  of  either  zone :  that  is.  if  the  zone  is  within  two  miles  of  the  cir- 
cumference, it  is  optional  with  the  company  whether  they  charge  for 
the  second  zone  or  the  first  one  in  the  division  of  combination  toll 
rates. 

Air  line  distances  shall  be  the  method  of  measuring  toll  lines  from 
originating  stations  to  switching  and  receiving  points. 

Originating  exchange  stations  shall  receive  25  per  cent,  of  the  toll 
rate:  originating  toll  stations  15  per  cent,  of  the  tolls. 
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In  exchange  switching  or  terminating,  a  message  shall  be  allowed 
a  credit  of  5  miles  of  its  toll  lines  in  the  division  of  its  tolls. 

The  fjuestion  of  making  .special  rates  in  case  of  competition 
was  left  to  the  committee  on  rates  which  was  continued  until  the 
next  annual  meeting  with  those  duties. 

The  secretary  was  instructed  to  notify  all  the  companies  in  the 
State  of  the  action  taken  and  that  the  rates  specified  for  joint  busi- 
ness go  into  effect  on  Aug.  i,  1902. 

The  report,  of  course,  covers  only  joint  business.  It  does  not 
specify  anything  in  regard  to  night  rates  and  other  matters  which 
will  probably  come  up  at  later  meetings,  as  there  was  an  informal 
discussion  of  some  of  those  points. 

Mr.  A.  L.  Hutchinson,  of  Wcyauwega,  took  up  the  subject  of  a 
telephone  clearing  house,  in  which  he  first  called  attention  to  the 
great  amount  of  labor  necessary  between  companies  in  settling  toll 
accounts  with  each  other  because  of  the  great  number  of  companies 
(over  200  in  Wisconsin)  and  great  number  of  messages. 

Having  adopted  a  schedule  of  rates  between  existing  companies 
the  question  of  checking  messages,  toll  charges,  messenger  fees  and 
other  extra  charges,  and  settling  balances  between  connecting  com- 
panies becomes  one  of  great  moment  to  every  company.  H  each 
company  were  to  check  up  and  settle  its  business  with  every  other 
company  in  the  state  over  whose  lines  there  has  been  transmitted 
tlirrjugh  messages,  each  company  would  have  a  herculean  task  to  per- 
form. 

There  is  but  one  correct  way  of  checking  messages  and  settling 
accounts  between  various  companies,  and  that  is  the  method  adopted 
by  banks  in  settling  their  balances  with  each  other. 

The  business  between  the  stations  of  a  single  company  is  set- 
tled through  the  principal  office  of  that  company,  but  to  settle 
the  business  between  the  various  companies  there  must  be  a  cen- 
tral ofHice  to  which  each  company  shall  report,  and  which  central 
office  shall  have  authority  to  settle  and  adjust  all  joint  busi- 
ness for  the  various  comi)anies. 

Realizing  the  urgent  necessity  of  a  central  ofiice  for  checking 
messages,  adjusting  and  settling  balances  between  companies,  he 
had  anticipated  the  wants  of  the  companies,  and  had  incor- 
l)orated  under  the  laws  of  the  State  of  Wisconsin  a  company 
known  as  the  State  Telephone  Clearing  Company,  whose  func- 
tions are  to  receive  reports  of  all  business  between  connecting 
companies,  ascertain  their  correctness,  and  adjust  and  settle 
the  balances  at  stated  periods. 

.Mthough  a  complex  undertaking  for  each  conii)any  to  attempt 
to  check  and  settle  its  business  with  every  other  company,  it  is 
hut  a  simi)le  proposition  when  done  tiirough  a  central  clearing 
company.  The  modus  operandi  is  given  as  follows:  The  clearing 
company  furnishes  each  company  at  cost  with  two  forms  of 
message  slips,  one  form  for  messages  received,  the  other  form 
for  messages  sent.  The  two  forms  arc  exactly  alike,  except  that 
one  is  on  yellow  paper  and  the  fees  are  entered  under  the  word 
"Charged;"  the  other  on  green  i)aper,  and  fees  entered  under  the 
word  "Collected."  All  entries  are  to  be  the  same.  At  the  end  of 
each  week  each  station  transmits  to  the  clearing  company  all 
message  slips  of  all  messages  passing  between  it  and  the  stations 
"If  stations  of  connecting  conijianies.  The  clearing  company  then 
brings  the  sending  and  receiving  slip  for  each  message  together, 
and  if  correct  the  fees  arc  apportif)ncd  to  the  several  companies 
over  whose  lines  tiie  message  has  passed  and  each  company  cred- 
ited with  its  proper  amount;  if  there  is  a  discrepancy  in  the  fees 
collected  and  charged,  the  error  is  corrected  and  the  station 
whose  slip  is  wrojig  is  notified  to  make  the  correction.  The  sta- 
tion .Tt  the  en<l  of  the  month  is  then  al)le  to  send  its  own  com- 
|)any  a  correct  statement  of  all  joint  business.  At  the  end  of  the 
month  the  clearing  company  strikes  a  balance  between  the  va- 
rious companies  rejiorting  to  it,  setuls  each  a  copy  of  the  balance 
•-lu'el.  and  draws  a  sight  draft  in  favor  of  the  company  having 
a  balance  due  it  against  the  company  having  a  balance  owing. 
No  money  passes  thriMigh  the  clearing  company,  but  its  drafts  in 
favfir  of  creditor  companies  must  be  honored  by  debtor  com- 
panies. 

It  is  possible,  through  the  simplicity  of  the  clearing  office 
scheme,  to  settle  the  balances  between  a  dozen  companies  by  a 
-ingle  draft.  Not  (Mily  will  each  company  have  its  toll  business 
more  carefully  looked  after,  but  it  will  also  know  that  it  receives 
every  cctit  that  it  advances  for  messenger  or  ol'ier  extra  services. 
Not  only  docs  the  clearing  company  make  tlic  work  .Tlw,.lntely 


simple,  but  it  can  do  the  work  at  a  trifling  cost,  compared  with  the 
expense  incurred  by  each  company  attempting  to  adjust  and  settle 
its  own  business  with  that  of  every  other  companj-. 

The  fees  fixed  by  the  State  Telephone  Clearing  Companj'  are 
one  cent  for  each  message  to  each  company  sharing  in  the  toll  charge 
for  such  message. 

The  meeting  then  passed  resolutions  thanking  the  Waupaca 
Electric  Railwaj'  &  Light  Company  for  its  courtesies  extended 
to  the  convention,  and  adjourned. 

The  delegates  present  at  the  convention  were  as  follows:  R. 
Valentine,  Janesville.  Wis. ;  H.  C.  Winter,  Madison ;  A.  J.  Per- 
kins, Medford;  H.  E.  Kepler,  Sun  Prairie;  H.  G.  Slater,  Waupaca; 
Chas.  Schenneker,  Sun  Prairie;  A.  L.  Hutchinson.  Weyauwega ; 
A.  W.  Br>ant,  Chicago ;  J.  M.  Baer,  Appleton ;  M.  T.  Patchin, 
Weyauwega. 

Small  exhibits  were  made  by  the  American  Electric  Telephone 
Company,  the  Kellogg  Switchboard  &  Supply  Company  and  the  Eric- 
cson  Telephone  Company. 


The  Edison  Storage  Battery. 


Mr.  Thomas  A.  Edison  contributes  an  article  to  the  July 
issue  of  the  North  American  Review,  entitled  "The  Stor- 
age Battery  and  the  Motor  Car,"  in  which  further  informa- 
tion is  given  as  to  the  new  type  of  storage  battery  upon  which 
he  is  working.  It  is  stated  that  the  battery  has  sustained  and 
overcome  the  four  thorough  tests  applied  to  it,  and  it  is  now  un- 
dergoing the  fifth,  and  last,  with  every  prospect  of  the  same 
result.  These  four  tests  and  the  fifth,  now  in  progress,  point 
to  the  new  nickel-iron  battery  as  being  in  fact  the  only  real 
storage  battery  known.  Mr.  Edison  says  that  the  attempts  to 
compare  its  performance  with  those  of  the  lead  storage  bat- 
teries, so  called,  now  in  use  in  automobiles  and  elsewhere  for 
lack  of  something  better,  make  it  not  improper  to  declare  the 
facts.  A  real  storage  battc-y  must  be  reversible,  like  a  dynamo, 
which  converts  power  into  electricity  and  vice  versa.  A  storage 
battery,  to  deserve  the  name,  should  be  a  perfectly  reversible  in- 
strument, receiving  and  giving  out  power  like  a  dynamo  motor, 
without  any  deterioration  of  the  mechanism  of  conversion.  The 
present  lead  battery  in  an  automobile,  he  alleges,  does  not  meet 
this  condition.  It  gradually  becomes  less  and  less  efficient,  and 
in  a  few  months  wholly  inoperative.  The  acid  environment  pre- 
vents a  proper  mechanical  construction,  its  chemical  reactions 
are  of  the  most  capricious  character;  it  must  be  watched  and 
treated  with  great  care — so  great  care,  indeed,  as  to  make  it 
impracticable  for  general  use.  It  can  be  made,  as  far  as  mere 
weight  is  concerned,  of  suflicient  lightness  to  meet  all  the  wants 
of  coinmerce  and  pleasure;  but,  if  made  light,  it  rapidly  becomes 
useless. 

On  the  other  hand,  the  nickel-iron  storage  cell  has  an  ideal 
environment.  Being  in  an  alkaline  solution,  none  of  the  ingre- 
dients is  attacked  by  the  solution  in  any  degree.  The  chemical 
reactions  are  also  of  the  most  simple  and  stable  character.  The 
conditions  permit  of  a  perfect  mechanical  construction,  and, 
finally,  it  remains  uninjured  under  any  condition  which  one  could 
imagine,  when  in  the  hands  of  an  inexpert.  The  weight  can  be 
made  to  meet  every  exigency  of  commercial  vehicle  traction, 
and  up  to  the  present  time  there  are  no  signs  of  chemical  deter- 
ioration, even  in  a  battery  which  has  been  charged  and  dis- 
charged over  700  times. 

Mr.  Edison  says  he  has  been  working  for  a  number  of  years 
on  the  problem  of  a  true  storage  battery.  The  experiments  have 
been  continuous  for  the  past  three  years.  The  above  may  be 
considered  the  first  stage.  Tests  on  the  battery  have  been  going 
on  for  over  a  year  and  a  half;  this  was  the  second  stage.  The 
construction  of  chemical  works  and  a  manufacturing  plant  for 
the  cells  was  the  third  stage.  The  manufacture  of  standard  cells 
from  the  tools  is  the  fourth  stage. 

Twenty-one  cells  made  in  the  factories,  weighing  332  pounds, 
were  placed  in  a  Baker  automobile,  the  total  weight  with  two 
men  in  the  vehicle  being  1.075  pounds.  The  vehicle  made  a  run. 
on  one  charge,  of  sixty-two  miles  over  country  roads,  containing 
many  grades,  some  as  steep  as  twelve  feet  in  a  hundred.  At  the 
end  of  this  run  the  vehicle  was  making  83  per  cent,  of  the  original 
speed.    The  average  speed  over  the  entire  distance  was  11.2  miles  per 
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hour.  On  a  comparatively  level  country  road  a  little  heavy  from 
recent  rain,  the  same  vehicle  on  one  charge  came  to  a  stop  at 
the  eighty-fifth  mile. 

The  fifth  endurance  test  of  the  nickel-iron  battery,  which  is 
demonstrating  that  the  storage  battery  is  indeed  an  accom- 
plished fact,  is  now  being  made  with  five  diflferent  models  of 
automobiles,  in  each  of  which  the  new  cells  have  been  installed. 
They  are  of  various  weights  and  construction,  and  each  of  them 
is  being  run  5,000  miles  over  country  roads,  at  an  average  dis- 
tance of  100  miles  per  day.  If  these  tests  shall  show  no  loss  of 
capacity  and  no  mechanical  defect  in  the  battery,  and  that  it  is 
in  all  respects  exactly  the  same  at  the  end  as  at  the  commence- 
ment, we  can  be  reasonably  assured  that  at  last  wc  have  a  real 
storage  battery. 

Mr.  Edison  expresses  the  conviction  that  the  storage  battery 
carriage,  by  the  aid  of  the  new  battery,  will  come  ultimately 
within  the  reach  of  the  man  of  moderate  means.  Driving 
through  the  many  miles  of  streets  in  the  suburbs  of  New  York, 
he  has  been  impressed  with  the  fact  that  something  like  eighty 
per  cent,  of  the  residences  have  no  carriage  houses.  The  storage 
battery  carriage,  with  the  new  battery,  should  enable  the  own- 
ers of  forty  per  cent,  of  these  residences  to  have  a  serviceable 
pleasure  vehicle  at  their  beck  and  call,  without  hiring  a  coachman 
to  keep  it  clean  and  run  it,  with  no  horses  to  eat  their  heads  ofif, 
and  no  oats  and  hay  to  buy.  With  an  initial  outlay  of  from  $700 
and  upwards,  the  storage  battery  automobile  can  be  used  once 
a  week  at  the  cost  of  a  fifty-cent  charge,  or  twice  for  a  dollar, 
and  so  on,  the  cost  of  use  being  met  as  it  is  incurred,  and  so  ceas- 
ing to  be  the  bugbear  that  fixed  charges  must  always  be  to  the 
householder  of  moderate  income.  For  safe  and  successful  use, 
the  automobile  must,  however,  be  made  with  heavier  running- 
gear,  on  the  lines  of  the  later  French  automobiles.  Especially 
should  stability  be  secured  in  the  wheels  and  frame;  the  super- 
structure may  be  made  gauzy.  It  seems  likely  that  two 
general  types  of  electric  carriage  will  be  developed,  a  light  buggy 
type  and  a  heavier  touring  carriage,  the  battery  varying  accord- 
ingly. The  question  of  types  of  automobiles  is  further  discussed, 
and  the  conclusion  arrived  at  that  the  electric  carriage  of  the  future, 
and  of  the  near  future,  will  not  only  supersede  other  types  of  auto- 
mobiles, but  it  will  be  built  and  run  on  such  practical  lines  that 
accidents  will  soon  become  things  of  the  past. 


Long-Distance  Power  Transmission  in  England. 


from  these  centers  and  consumers  supplied  with  three-phase  currents 
at  about  300  volts,  or  single-phase  currents  at  joo  volts,  or,  if  the 
user  finds  it  more  convenient,  ht  can  transform  the  three-phave  to 
quarter-phase.    A  continuous-current  di  "     '    ^  be 

provided  at  a  pressure  of  from  500  to  5-  ,  :ard 

pressure  for  tramway  and  railway  working,  a:.ci  *>  i^iv.g  tx:<.ii lively 
adopted  for  lighting  and  general  purposes  by  companies  and  muni- 
cipalities. 

A  great  many  power  users  prefer  the  use  of  three-phase  motors  of 
the  induction  type  for  running  their  factories.  These  users  are  pro- 
vided for  as  already  indicated.  In  fact,  every  possible  class  of  con- 
suner  is  catered  for.  The  prices  have  already  been  decided  upon, 
and  arc  fixed  at  such  a  point  as  to  give  a  clear  inducement  to  the  users 
however  extended  or  economical  their  business  may  be.  As  a  com- 
parison, the  rate  charged  is  alwut  20*1.(40  cents)  for  supply  under 
conditions  such  as  exist  in  ordinary  electricity  supply  undertakings 
by  local  authorities  and  companies  The  price  of  factory  supply  under 
normal  working  conditions  of  a  y2'/2-hour  week,  averages  about  2'/^ 
cents.  For  supply  under  usual  working  conditions  of  an  electric 
tramway  the  price  charged  will  be  under  two  cents. 

As  a  result  of  a  careful  inquiry  into  the  whole  circumstances  of 
supply  and  nature  of  the  demand  by  Mr.  H.  F.  Parshall,  consulting 
engineer  for  the  company,  it  is  stated  that  the  return,  after  paying  all 
working  costs,  renewals,  maintenance,  and  after  providing  also  for 
depreciation  of  plant  shows  a  clear  initial  profit  of  from  5  per  cent. 
to  9  per  cent.,  according  to  the  capacity  and  size  of  the  undertaking.  As 
the  advantages  of  the  company  are  derived  from  saving  in  working 
costs  due  to  the  magnitude  of  the  undertaking,  the  profit  will  be 
greater  as  the  output  grows.  .\  great  many  applications  have  already 
been  received  from  local  authorities,  railways,  tramways,  factories 
and  collieries,  and  it  is  expected  that  the  company  will  be  in  a  posi- 
tion to  supply  power  in  about  20  months'  time. 


The  Yorkshire  Electric  Power  Company  are  fixing  up  their  finan- 
cial arrangements  with  a  view  to  starting  on  the  works  at  an  early 
date.  The  company  have  four  sites  scheduled  for  their  generating 
stations.  These  are  located  at  Thornhill,  Methley,  Wath  and  Bing- 
ley.  It  is  proposed  to  start  by  putting  down  a  plant  of  10,000  kilo- 
watts on  the  Thornhill  site,  and  after  a  time  other  stations  will  be 
erected  on  the  other  three  sites  as  the  business  grows.  In  the  mean- 
time all  customers  within  the  area  of  the  Yorkshire  Power  scheme 
will  be  entitled  to  a  supply  of  power.  It  is  anticipated  that  the  capa- 
city of  the  plant  on  each  of  these  four  sites  will  amount  to  100,00c 
kilowatts  at  no  distant  date. 

The  company  will  be  in  a  position  to  supply  either  continuous  cur- 
rent or  alternating  currents,  as  may  be  required.  Power  will  be  gen- 
erated at  a  potential  of  10,000  volts.  The  first  plant  will  consist  of 
four  1250-kw  units  and  two  2500-kw  units.  As  soon  as  the  demand 
reaches  the  present  capacity  of  10,000  kw  extensioons  will  be  carried 
out  with  5000-kw  units. 

Of  the  first  instalment  of  plant  there  will  be  a  supply  of  5000-kw 
direct  current  for  use  within  a  radius  of  three  miles  of  the  power 
station.  The  remainder  of  the  plant  will  be  of  the  three-phase  type, 
the  currents  being  generated  at  a  pressure  of  10,000  volts,  and  with  a 
periodicity  of  40  cycles  per  second.  This  limit  ha?  been  fixed  upon  for 
the  reason  that  it  is  high  enough  to  give  satisfactory  lighting  on 
the  alternating  side  if  required,  and  is  also  suitable  for  conversion 
from  alternating  current  to  direct  current.  A  secondary  battery  is 
also  provided. 

There  will  be  two  main  types  of  substations,  one  in  which  the  al- 
ternating current  is  transformed  from  high  pressure  to  low  pressure 
suitable  for  distribution,  and  another  in  which  the  currents  are  trans- 
formed from  high  pressure  to  low  pressure  and  further  converted  to 
continuous    current.       Low     tension     networks     will     be    laid     out 


National  Electric  Light  Association    Membership. 

At  the  recent  Cincinnati  Convention  of  the  National  Electric 
Light  Association  an  amendment  to  the  constitution  was  adopted 
whereby  after  January  i,  1903,  all  new  members  shall  pay  an  en- 
trance fee  of  $25.  The  annual  dues  of  active  members 
in  cities  or  towns  of  less  than  20.000  population  was  fixed  at  ten 
dollars;  the  dues  of  members  in  cities  or  towns  of  from  20,000  to 
300,000  population  at  twenty-five  dollars,  and  the  dues  of  members 
in  cities  or  towns  of  over  300,000  population  shall  be  fifty  dollars. 
For  the  remainder  of  1902,  new  active  members  from  towns  of 
less  than  20,000  population  will  be  received  in  full  membership 
upon  payment  of  ten  dollars  dues.  The  following  companies  have 
joined  the  Association  since  the  above  provision  went  into  effect: 
.-Kltoona,  The  Edison  Electric  Illuminating  Company,  of  Altoona; 
.■\tlantic  City,  N.  J..  Atlantic  Electric  Light  &  Power  Company; 
.A.uburn,  N.  Y.,  Auburn  Light,  Heat  &  Power  Company:  Bloom- 
ington.  111.,  Bloomington  &  Normal  Railway.  Electric  and  Heat- 
ing Company;  Covington,  Ky.,  Union  Light.  Heat  &  Power  Com- 
pany; Clinton.  111..  Clinton  Gas  Company;  EdwardsWIle,  III..  Ed- 
wardsville  Electric  Light  &  Power  Company;  Evansville.  III.. 
Evansville  Gas  &  Electric  Light  Company;  Elizabeth  City.  N.  C, 
Electric  Light  Company  :  Fishkill-on -Hudson  N.  Y..  Citizens' 
Railroad.  Light  &  Power  Company:  Fulton.  N.  Y..  Fulton  Light, 
Heat  &  Power  Company;  Jackson  Mich..  Jackson  Light  &  Power 
Company;  Lead.  S.  D..  Belt  Light  &  Power  Company;  Macon, 
Mo.,  Northwestern  Electric  Heai  &  Power  Company;  Manheim. 
Pa.;  Lancaster  ^'alley  Electric  Light  Company:  Muscatine.  Iowa, 
Citizen.s'  Railway  &  Light  Company:  P'ymouth.  Mass..  The  Ply- 
mouth Electric  Light  Company;  Red  Oak  Iowa.  Red  Oak  Elec- 
tric Comi^any;  Rockford.  111.,  Rockford  Edison  Company;  Sc-an- 
t(Mi,  Pa.;  Scranton  Illuminating,  Heat  &  Power  Company; 
Wheeling  W.  Va..  Wheeling  Electrical  Compatiy;  Zanesville, 
Ohio,  Zanesville  Electric  Light  Company;  Columbus.  Ga.,  Colum- 
bus Railway  Company;  Clay  Center.  Kan.,  F.  L.  Williamson  & 
Co. 


A  Large  London  Contract. 

London  cables  state  that  the  value  of  the  contracts  secured  by  the 
British  Westinghouse  Company  for  the  Metropolitan  District  Rail- 
way power  house,  at  Chelsea,  is  said  to  be  $5,000,000. 
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Cruvellier  Surface   Contact    Electric    Railway   System. 


A  new  surface  contact  electric  railway  system  has  recently  been 
installed  on  a  car  track  at  Neuilly,  France,  near  Paris,  one  of  the 
main  features  of  which  is  that  the  main  track  does  not  form  a  part 
of  the  conducting  system,  the  car  current  connection  being  with  plus 
and  minus  surface  contacts. 

Referring  to  Fig.  i,  B,  B,  are  the  car  contact-makers,  and  M  the 
surface  contacts,  which  become  alternately  plus  and  minus.  Nor- 
mally the  surface  contacts  are  neutral,  but  become  negative  when 
under  the  forward  contact  maker,  and  positive  when  under  the  rear 
contact    maker. 

Fig.  3  shows  the  manner  in  which  this  is  done.  The  top,  C,  of 
the  surface  contact  is  connected  with  either  of  two  horizontal  bars 
Ti  and  T'\.  Two  other  bars,  T7  and  T'2  are  connected,  one  with  the 
positive  feeder  and  the  other  with  the  negative  feeder.  By  means  of 
L,  L,  which  are  connected  to  the  lever  5",  the  top  C  may  be  con- 
nected with  the  negative  or  positive  feeder  connection  as  indicated 
in  the  cut.  The  lever  S  is  pivoted  at  A,  to  prevent  the  two  parts.  L, 
L,  from  being  raised  at  the  same  time,  the  effect  of  which  would  be 
to  cause  a  short-circuit.  A  series  of  electromagnets,  E,  mounted 
in  the  front  part  of  the  carriage,  determines  the  attraction  of  minus 
L,  and  a  second  series  of  electromagnets.  £',  mounted  in  the  rear 
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FIGS.     I,    2    AND    3. — CRUVELLIER    SURFACE    CONTACT    SYSTEM. 

of  the  car,  acts  on  L.  These  two  sets  of  electromagnets,  as  may  be 
.seen  in  Fig.  1,  are  not  in  line  with  each  other  with  respect  to  the 
car  longitudinally.  Thus  when  the  forward  part  of  the  car  is  over 
a  contact,  the  part  L  plus  is  raised  and  connects  with  T\,  the 
cover  C  then  becoming  negative.  As  the  car  proceeds,  the  part  L 
minus  falls  when  the  polar  projections  AB  have  passed  over  the 
cover,  and  then  the  electromagnets  E'  come  into  play,  which  causes 
the  raising  of  L  plus,  rendering  the  corresponding  contact  cover 
positive. 

The  two  scries  of  electromagnets  E,  E'  may  be  installed  cither 
on  the  same  car  or  on  different  cars.  Fig.  2  shows  the  actual  con- 
tact bo.xcs.  Owing  to  the  small  extent  of  contact  at  the  conducting 
bars,  when  a  circuit  is  made,  there  is  apt  to  be  a  slight  soldering 
to  the  bar.  To  provide  for  this  case  the  movable  part  of  the  con- 
tact arrangement  is  in  two  parts,  one  consisting  of  a  movable  non- 
magnetic portion  with  lugs,  as  shown  in  Fig.  2,  on  which  the  con- 
tact is  made.  Should  this  stick,  it  will  be  left  behind  when  the 
lower  part  drops  away,  until  near  the  end  of  the  motion  of  the 
latter,  when  a  projection  thereupon  serves  to  release  it.  The  car 
contact  consists  of  a  metal  ribbon  passing  over  two  pulleys,  the 
lower  surface  of  the  ribbon  rubbing  on  the  tops  of  the  contact 
boxes. 


Caustic  Soda  by  the  DiaphraKin  Process. 

Ry  Clinton  V.\v\.  Townskno. 

The  history  of  recent  success  in  the  production  of  alkali  by  the 
electrolysis  of  sodium  chloride  solutions  in  cells  provided  with 
a  diaphr.igm  is  (piite  largely  the  history  of  the  "unsubmcrged  cath- 
ode." Tlic  undoul)tc(l  promise  of  the  Hargreaves  installations, 
operating  with  high-current  efficiency,  albeit  with  the  production  of 
rather  weak  and  carbonated  lyes,  has  shown  that  the  mere  fact  of 
using  a  diaphragm  is  not  of  itself  sufficient  to  condemn  an  elcc- 
Irolylic  jncth>ul.  The  cell  of  Moore  and  Allen  {•«  the  most  recent 
of  the  constructions  operating  with  an  unsuhmergcd  cathode,  and 
<lilYors  from  that  of  ITargrcaves.  and  certain  still  earlier  forms, 
mainly  in  that  the  cathode  is  formed  of  several  conducting  layers. 
capalilo  of  retaining  by  capillarity  a  cons'dcrable  amount  of  the 
electrolyte,  and  technically  called  a  "sponge." 


1  he  idea  that  a  ceil  could  be  operated  without  a  catholyte  filling 
the  compartment  in  which  the  cathode  is  placed,  seems  to  be  due  to 
Camille  Alphonse  Faure  (British  patent.  No.  1,742,  of  1872).  His 
cathode,  and,  indeed,  anode  also,  took  the  form  of  a  hollow  rect- 
angular casing,  projecting  upward  from  the  bottom  of  an  electro- 
lytic tank,  faced  with  perforated  metal  on  the  side  nearest  the 
opposing  electrode,  and  provided  below  with  a  free  outlet  for  the 
liquid  product.  .\  diaphragm  of  canvas  covered  the  perforated 
cathode  plate,  and  through  this  diaphragm  and  cathode  the  electro- 
lyte was  permitted  to  filter,  the  metallic  action  being  oxidized  by 
the  liquid  of  the  undecomposed  solution.  Faure  provided  a  vent 
pipe,  extending  above  the  solution  line,  for  the  escape  of  liberated 
hydrogen.  He  mounted  many  of  these  electrodes  filtering-frames 
in  a  single  tank,  but  seems  to  have  missed,  or  perhaps  avoided,  the 


FIG.    I. — HULIN    CELL. 

construction  of  multiple  tanks  with  unsubmerged  permeable  tlec- 
trode  walls. 

Such  a  construction  was  reserved  for  Leon  Paul  Hulin  (U.  S. 
patent  No.  586,236).  Hulin  seems  to  have  dispensed  with  the  dia- 
lihragm.  relying  upon  the  spong>'  character  of  his  electrodes  to  re- 
strain the  flow  of  the  electrolyte  to  an  amount  commensurate  with 
the  current  employed.  One  of  his  constructions,  indicated  in  Fig.  i, 
is  almost  self-explanatory.  The  walls  b,  c.  of  metallic  sponge  or 
porous  carbon,  for  filtering  electrodes,  through  which^thc  libcratea 
ions,  or  the  products  of  their  secondary  action  upon  lie  electrolyte, 
pass  through  orifices  c  into  collecting  vessels  /;.  h.  A  simple  con- 
stant level  device  is  indicated  at  f. 

The  spongy  cathode,  faced  with  a  non-conducting  diaphragm,  had 
indeed  been  previously  used  by  Lc  Sueur  as  a  closure  for  an  anode 
bell :  but  Le  Sueur  seems  always  to  have  operated  with  a  definite, 
though   reduced,   head  of  iKvtrolyte  in  the  cathode  chamber.     Le 


FIG.    2. — LE   SUEURS   CELL. 

Sueur's  patented  cell,  which  differs  greatly  from  that  in  actual  use, 
is  shown  in  Fig.  2.  c  representing  a  diaphragm  and  b  a  spongy 
cathode,  which  together  close  the  mouth  of  an  anode  bdl,  c,  bear- 
ing an  anode.  D. 

The  third  step  was  due  to  James  Hargreaves.  who  combined  in  a 
cell  of  this  type  the  permeable  non-conducting  walls  and  the  ex- 
ternal unsubmerged  cathode.  His  construction  is  diagrammatically 
shown  in  Fig.  3.  while  Fig.  4  indicates  the  combined  cathode  and 
diaphragm   upon   a   larger  scale.     This  cell  comprises  an  anode,  c. 
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in  a  chamber,  g,  filled  with  sodium  chloride  solution;  diaphragms 
d,  and  cathode  c,  external  thereto  and  unsubmerged,  retain  the 
electrolyte ;  the  cathode  products  are  collected  by  the  trough  k'  and 
pipes  k  from  the  lateral  compartments  f,  formed  by  the  side  walls,  a, 
With  Hargreaves,  the  filtering  effect  of  the  diaphragm,  though 
present,  becomes  of  secondary  importance;  and  a  jet  of  steam  or 


d-l 


FIG.   3  AND  4. — DIAGRAM  OF   HARGREAVES  CELL. 

of  mingled  steam  and  carbon  dioxide  is  employed  as  an  auxiliary 
agent  for  cleaning  the  cathodes. 

The  Moore  and  Allen  cell  is  shown  in  Fig.  5,  as  composed  of  a 


PJG     c,, — MOORE    AND   ALLEN    CELL. 

base,  I,  end  wails,  2,  sills,  3,  and  a  cover,  4,  of  slate  or  equivalent 
resistant  material.  The  lower  portion  of  the  cell  is  closed  by  the 
combined  diaphragm  and  cathode,  the  former,  5,  consisting  of  a 
number  of  layers  of  asbestos  paper,  and  the  latter  of  a  combination 
of  wire  gauze,  6,  and  psrforated  metal,  7.  The  anode  8  is  centrally 
mounted,  and  electrical  connection  therewith  is  indicated  as  made  by 


means  of  a  mercury  cup.  An  automatic  constant  icvei  device,  15, 
16,  is  provided,  and  the  outflowing  cathode  products  escape  through 
a  seal,  14,  formed  between  the  base  plate,  11,  and  the  bell  or  shield, 
12;  the  function  of  the  latter  is  to  prevent  evaporation  in  the  cathode 
by  holding  against  it  a  "bath"  of  hydrogen  gas. 

Regarded  from  a  purely  functional  point  of  view,  this  is  the  cell 
of  Faure,  or  of  Hargreaves,  with  a  spongy  cathode;  or  that  of  Hulin, 
with  a  nonconducting  diaphragm;  or  that  of  Le  Sueur,  with  a  void 
cathode  tank.  Regarded,  however,  as  a  means  for  carrying  out  an 
electrolytic  method,  the  cell  is  said  to  possess  some  advanuge  doe 
^o  the  combination,  not  before  employed,  of  an  tmsubmerged  spongy 
cathode  and  a  nonconducting  diaphragm. 

Treatment  of  Tin  Scrap. — Mr.  Thomas  Twjmam,  of  Moortown, 
England,  offers  in  a  recent  patent  the  following  method  for  the 
separation  of  tin  from  iron.  Finely  divided  carbon  is  stirred  into  a 
strong  solution  of  sodium  chloride  to  form  a  paste,  into  Ahich  the 
cuttings  or  scrap  are  dipped,  emerging  with  an  adherent  film  of  the 
mixture.  After  exposure  to  the  air  for  an  hour  the  tin  is  found 
to  be  oxidized,  and  may  be  removed  by  washing.  The  action  is 
accelerated  by  dusting  the  plates  with  fine  dry  carbon  after  removal 
from  the  bath.  The  process  is  plainly  electroljrtic,  the  film  upon  the 
plate  comprising  an  electrolyte,  and  a  conductor  electro-negative  to 
tin,  the  latter  metal  acting  as  the  oxidizable  anode  of  a  short-cir- 
cuited voltaic  couple.  This  problem  is  two-fold,  looking  to  the 
recovery  of  the  coated  metal  and  the  coating.  Hence  a  disclosure, 
which  deals  with  one  aspect  only  of  the  question,  stripping  the  tin 
but  relying  upon  metallurgical  methods  for  its  recovery,  can  scarcely 
be  considered  satisfactory.  Aside  from  the  fine  division  of  the  car- 
bon, the  method  is  the  same  as  that  patented  in  England  to  Gould, 
in   1900. 


New  Telephone  Patents. 


Again  the  weekly  issue  of  the  Patent  Office  has  but  one  teleph««e 
patent,  the  inventor  being  Mr.  Lambert  Schmidt,  of  Weehawken, 
N.  J.,  and  the  invention  a  field  telephone  set  which  shall  be  self  con- 
tained and  self  containing,  independent  of  extraneous  packing  and 
so  constructed  that  when  the  case  is  closed  the  switch  hook  is  locked 
down  to  prevent  exhaustion  of  the  batteries,  and  the  receiver  and 
transmitter  are  held  securely  free  from  risk  of  damage. 

Referring  to  the  accompanying  drawings,  the  transmitter,  J.  bat- 


SCHMIDT    FIELD    TELEPHOXE. 

tery  box.  /',  bell.  ^,  and  receiver  g.  are  mounted  in  a  case,  /i,  hanng 
hinged  cover,  i.  To  the  side  of  h  is  fixed  a  block,  i  having  a  recessed 
part.  m.  adapted  to  receive  the  lower  part  of  the  receiver  when  it 
is  in  place  on  the  switch  hook.  Attached  to  the  d«or.  1.  is  a  similar 
block,  m,  recessed  at  o  in  the  same  form  as  block.  /.  When  the  d»»r 
is  closed,  the  transmitter  being  folded  down  and  the  receiver  in  place 
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on  the  hook,  the  two  blocks  come  together,  gripping  the  receiver  and 
holding  it  down  firmly  on  the  hook.  As  long  as  the  cover  is  kept 
closed  the  receiver  is  securely  held  no  matter  what  movement  be 
given  to  the  box ;  thus  the  batteries  cannot  become  exhausted  nor  the 
parts  of  the  instrument  be  damaged  in  transit.  Mr.  Schmidt's  device 
is  simple,  but  ingenious  and  effective  and  should  be  useful  for  mili- 
tary and  other  field  telephones. 


Speed  Changes  of   Rotary  Converters. 


In  a  patent  granted  June  lo  to  C.  P.  Sieinmetz,  on  an  automatic 
cut-out,  for  use  with  rotary  converters,  a  concise  and  lucid  account 
is  given  of  the  causes  which  give  rise  lo  changes  in  speed  of  rotary 
converters.  If  the  machine  is  used  in  the  ordinary  manner,  with 
alternating  current  supplied  thereto,  and  direct  currents  taken  from 
the  direct-current  end,  the  machine  will  run  in  synchronism  with  the 
frequency  of  the  alternating  current  .supplied,  and  its  speed  will 
change  only  with  changes  in  frequency  of  the  alternating  current. 
It  sometime  happens,  however,  that  the  generators  supplying  the 
alternating  current  speed  up  abnormally,  thus  requiring  some  safety 
device  in  connection  with  the  rotary  converters  or  other  machines 
driven  therefrom,  in  order  to  prevent  too  great  rise  in  speed  and 
consequent  destruction  of  the  machines  by  the  action  of  centrifugal 
force. 

It  also  sometimes  happens  that  the  alternating  supply  mains  of 
a  rotary  converter  are  interrupted.  If  the  direct-current  end  of 
the  rotary  converter  is  connected  to  an  independent  circuit,  no 
harm  will  result.  If,  however,  the  direct-current  end  of  the  rotary 
converter  be  connected  with  the  direct-current  end  of  the  rotary 
converters  or,  indeed,  with  any  other  .source  of  direct  current,  the 
immediate  result  is  a  reversal  of  current  in  the  direct-current  side 
of  the  rotary  converter,  which  thereupon  runs  as  a  direct-current 
motor.  If  the  machine  is  provided  with  a  series  field  winding,  as 
usual,  the  field  strength  is  reduced  by  reversal  of  current  through 
this  winding,  and  the  machine  therefore  speeds  up. 

If,  on  the  other  hand,  the  function  of  the  rotary  converter  is 
inverted  by  normally  supplying  the  same  with  direct  current,  and 
deriving  alternating  currents  therefrom,  the  speed  of  the  machine 
is  varied  not  only  by  changes  in  electromotive  force  of  the  direct 
current  supplied,  but  also  by  changes  in  the  character  of  the  load 
on  the  alternating-current  end  of  the  machine.  Thus,  if  an  in- 
ductive load  is  fed  from  the  alternating  mains,  the  lagging  currents 
produced  thereby  react  upon  the  field  magnets  of  the  rotary  con- 
verter and  cause  a  weakening  of  the  same,  the  immediate  result 
of  which  is  a  speeding  up  of  the  rotary  converter,  such  as  would 
take  place  in  a  direct-current  motor  if  the  field  were  weakened. 
On  the  other  hand,  if  leading  currents  flow  in  the  alternating  mains, 
the  effect  of  the  same  is  to  strengthen  the  field  of  the  rotary  con- 
verter and  to  correspondingly  decrease  its  speed.  This  has  been 
a  serious,  and  in  some  cases,  a  prohibitive  difficulty  in  the  employ- 
ment of  inverted  rotary  converters. 

In  order  to  provide  a  speed  limiting  mechanism  suitable  for  em- 
ployment in  the  cases  above  mentioned,  and  in  fact  in  connection 
with  any  dynamo-eleclric  machine  generating  alternating  current, 
or  to  which  alternating  currents  arc  supplied,  the  inventor  proposes 
a  circuit  connected  across  the  alternating  mains  and  responsive  to 
the  frequency  of  the  e.  m.  f.  impressed  thereon.  This  circuit  is 
arranged  to  actuate  automatically  or  to  control  suitable  devices  for 
cutting  the  juaclunc  or  machines  out  of  circuit  or  for  otherwise  re- 
ducing their  speed  when  the  frequency  of  the  alternating  e.  m.  f. 
reache.e  a  predetermined  abnormal  value.  In  an  arrangement  speci- 
fically describixl.  a  capacity  and  reactance  arc  employed  of  such 
a  value  as  to  bring  the  circuit  into  resonance  at  that  frequency  of 
c.  ni.  f.  at  which  it  is  desired  to  cut  out  the  rotary  converter  or 
other  machine.  When  this  condition  is  reached,  the  current  in  the 
tuned  circuit  increases  very  greatly,  and  this  increase  of  current  is 
sufficient  to  act  upon  a  circuit-breaking  device. 


Wireless  Telegraphy  in  Hawaii. 


It  is  reported  that  Mr.  John  D.  Spreckcls.  who  i*;  largely  interested 
in  Hawaiian  industries,  contemplates  establishing  .t  wireless  telegraph 
system  between  the  islands  and  San  Franci.ico.  This  project,  how- 
ever, is  dependent  upon  the  success  of  the  system  being  installed 
betwi-cu  l.os  Angeles  a;d  Catalina  Island.  40  miles  off  the  coast. 


Recent  Telephonic  Development  in  Canada. 

An  interesting  development  in  the  direction  of  municipal  telephony 
has  first  been  made  in  Canada,  where  by  almost  unanimous  vote  the 
citizens  of  Port  Arthur  and  Fort  Williams,  Ontario,  have  decided  to 
install  public  telephone  systems.  These  two  small  cities  are  about 
five  miles  apart  at  the  head  of  Thunder  Bay,  on  the  north  of  Lake 
Superior,  where  they  are  quite  isolated  from  other  communities.  Be- 
ing without  capitalists,  they  have  been  led  to  establish  public  utilities 
and  have  already  public  lighting  plants  and  street  railway  systems. 

The  people  placed  the  matter  in  the  hands  of  the  city  councils,  and 
it  was  referred  to  a  joint  committee  from  the  two  cities,  to  act  as  a 
body  to  proceed  with  the  work  with  a  view  of  establishing  the  most 
modern,  efficient  and  durable  system  possible.  Tenders  were  re- 
ceived from  the  foreign  and  the  various  independent  manufacturers 
in  the  United  States  and  the  orders  were  placed  in  Chicago  with  the 
International  Telephone  Manufacturing  Company,  for  a  central  en- 
ergy lamp  signal  switchboard  and  telephones  embodying  all  the  latest 
improvements  and  new  features  recently  evolved  by  them. 

The  central  office  at  Port  Arthur  is  to  be  located  in  a  special  build- 
ing, to  be  built  on  part  of  the  grounds  of  the  government  post-office 
or  with  the  Carnegie  Library  Building.  The  Fort  Williams  exchange 
will  be  located  in  the  city  hall.  The  outside  construction  work  has 
already  been  started.  The  exchanges  are  built  with  a  capacity  of 
over  500  lines  in  each  system,  and  it  is  contemplated  to  extend  the 
plant,  entirely  surrounding  Thunder  Bay  and  through  the  Lake  Su- 
perior region. 


The  Pennsylvania  Railroad  Telegraphs. 

Mr.  W.  H.  Baker,  vice-president  and  general  manager  of 
the  Postal  Telegraph-Cable  Company,  confirms  the  announce- 
ment made  by  First  Vice-President  John  P.  Green,  of  the 
Pennsylvania  Railroad'  Company,  of  the  contract  made  be- 
tween the  two  companies  to  operate  the  telegraph  lines  on  the 
4,745  miles  of  the  Pennsylvania  Railroad  Company's  system,  to  take 
effect  July  i.  This  system  in  its  entirety  consists  of  10,000  miles 
of  road,  and  present  contracts  between  the  Pennsylvania  Company 
and  the  Western  Union  Telegraph  Company  as  they  expire  will 
be  transferred  to  the  Postal  Telegraph-Cable  Company  on  substan- 
tially the  basis  of  the  contract  which  has  been  made  for  the  4.745 
miles.  The  Pennsylvania  Railroad's  telegraph  system  has  been  under 
the  control  of  the  Western  Union  Telegraph  Company  for  twenty- 
five  years.  It  is  considered  the  heart  of  the  telegraph  business  east 
of  the  Ohio  River.  It  includes  3.CKX)  offices,  and  the  total  amount  of 
telegraph  business  is  estiinated  at  not  less  than  three-quarters  of 
a  million  dollars.  The  contract  between  the  Postal  Telegraph-Cable 
Company  and  the  Penn.sylvania  Railroad  Company  is  for  a  term  of 
fifteen  years.  About  3.000  employees  are  affected  In-  this  deal,  and  it 
is  believed  that  nearly  all  of  those  at  present  in  the  Western  Union 
service  in  these  offices  will  be  employed  by  the  Postal  Telegraph- 
Cable  Company.  The  Postal  Company  is  to  pay  a  yearly  rental  of 
$70,000  and  50  per  cent,  of  the  cash  receipts  from  commercial  busi- 
ness. The  railroad  will  be  entitled  to  free  telegraph  service  amount- 
ing to  $100,000  a  year,  hut  is  to  furnish  the  poles. 


Pacific  Coast  Electric  Transmission  Association. 


The  Pacific  Coast  Electric  Transmission  .\ssociation  opened 
Its  sixth  annual  session  on  June  17.  in  the  Maple  Room  of  the 
I'alace  Hotel,  in  San  Francisco. 

The  officers  elected  were:  E.  J.  de  Sabla.  Jr..  president;  H.  H. 
Noble,  vice-jiresident;  Wm.  Angus,  treasurer:  Geo.  P.  Low,  secre- 
tary. The  executive  committee  will  consist  of  C.  O.  Poole 
and  C.  W.  Huttoii.  There  are  now  about  sixtj'-scven  members, 
and  there  was  a  fair  attendance  at  the  sessions  of  the  association. 

The  papers  and  addresses  were  as  follows:  Opening  address 
by  Dr.  Charles  \'an  Norden.  the  retiring  president:  "The  Econ- 
omy of  Electric  Power  in  Quartz  Mining."  by  C.  O.  Poole; 
"The  .Application  of  Electric  Power  in  the  Comstock  Lode,"  by 
Leon  M.  Hall;  "Electric  Pumping  from  the  1300-foot  level."  by 
Donald  H.  Fry;  "Cloud  versus  Coal."  by  Alexander  G.  Mc.\dic; 
"The  Hydraulic  End  of  Power  Transmissions."  by  John  S.  East- 
wood; "The  Law  of  Electricity,"  by  Frank  P.  Medina;  "Surges 
in  Transmission  Circuits,"  by  F.  G.  Raum;  "A  Proposed  System 
for  the  Electrical  Operation  of  Stock  Wells."  by  A.  J.  Bowie,. 
Jr..  and  "Wrinkles,"  by  C.  W.  Hutton. 
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On  the  i8th  the  convention  adjourned  for  one  year  and  in  the 
afternoon  the  plant  of  the  Oakland  Gas,  Light  &  Heat  Com- 
pany and  the  sub-stations  of  the  Bay  Counties  Power  Company 
and  of  the  Standard  Electric  Company  were  visited  by  the  mem- 
bers of  the  association. 


CURRENT   NEWS   AND    NOTES. 


MEXICAN  TELEGRAPHS.— The  Mexican  government  reports 
for  the  last  fiscal  period  that  218  kilometers  of  line  have  been  con- 
structed; that  185  kilometers  of  iron  wire  have  been  replaced  by 
bronze  wire,  and  that  the  installation  of  Federal  wires  in  the  streets 
of  the  capital  has  been  renewed,  besides  which  the  entire  syste-m 
is  now  under  repair,  for  which  purpose  about  27  tons  of  iron  wire, 
and  over  10  tons  of  bronze  wire,  have  been  employed. 


THE  AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIA- 
TION will  hold  its  twelfth  annual  meeting,  at  the  Kaaterskill,  Cats- 
kill  Mountains,  N.  Y.,  on  Tuesday,  Wednesday  and  Thursday, 
September  2d,  3d  and  4th,  1902.  The  officers  are :  President,  Dr. 
Fred  H.  Morse,  Melrose,  Mass. ;  secretary.  Dr.  George  E.  Bill, 
Harrisburg,  Pa. ;  treasurer.  Dr.  R.  J.  Nunn,  Savannah,  Ga.  Further 
particulars  may  be  obtained  from  Dr.  Robt.  Newman,  loi  West 
Eightieth  Street,  New  York,  chairman  of  Executive  Council. 


MODEL  ENCYCLOPEDIAS.— It  was  stated  last  week  that  a 
set  of  rules  regarding  the  employes  to  be  engaged  hereafter  by  the 
Manhattan  Railway  Company,  which  have  been  put  into  effect  re- 
cently^ will  be  enforced  strictly  when  the  entire  system  is  run  by 
electrictiy.  The  rules  provide  that  each  new  employe  must  be  5 
feet  8  inches  tall,  and  must  know  the  places  of  interest  in  the  city, 
the  streets,  the  routes  of  the  surface  car  lines,  and  the  terminals  of 
the  street  car  and  ferry  lines. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS.— The  Eng- 
lish Institution  finding  that  its  work  needs  more  funds  has  raised 
the  annual  fees  as  follows :  Members,  3^  guineas ;  associate  mem- 
bers, 2]/^  guineas,  foreign  members,  2  guineas,  and  associates,  2 
guineas.  This  doubles  the  foreign  subscription.  There  is  no  in- 
crease in  the  student's  fee.  The  lowest  cost  of  running  the  Insti- 
tution on  its  present  basis  is  £1  los.  per  member,  while  the  civil 
engineers  spend  about  £2  17s.,  and  the  mechanicals,  £2  14s.  The 
Institution  has  accumulated  a  building  fund  of  iio,ooo. 


ELECTRIC  PLANT  IN  AMSTERDAM.— Vnder  date  of  June 
2,  1902,  Consul  F.  D.  Hill  writes  from  Amsterdam :  The  city  council 
has  voted  a  loan  of  6,500,000  florins  ($2,613,000)  and  a  second  one  of 
2,900,000  florins  ($1,165,800)  for  building  a  plant  to  furnish  elec- 
tricity for  lighting  and  motive  power  and  for  changing  the  street 
railway  to  electric  traction.  The  contract  for  the  building  of  the 
plant  has  as  yet  not  been  made.  The  steam  engines,  dynamos  and 
the  installation  will  be  furnished  by  German  and  Dutch  manufac- 
turers. Particulars  of  the  cables  will  be  published  on  July  i  ;  bids  are 
to  be  delivered  Sept.  i,  1902. 


WHY  AN  A.  M.  ONLY f— The  following  is  from  the  New  York 
^mm:  "Charles  Proteus  Steinmetz,  the  foremost  expert  in  applied 
electricity  of  this  country,  and,  therefore,  of  the  world.— Frr.yirfr«/ 
Eliot,  conferring  the  degree  of  A.  M.— Good.  Mr.  Steinmetz  was 
on  the  Sun's  list  of  the  hundred  Captains  of  Industry,  whose  great 
place  in  their  respective  callings  entitled  them  to  be  present  at  the 
memorable  luncheon  to  Prince  Henry  of  Prussia.  The  Committee 
of  Invitation  thought  so,  too.  Mr.  Steinmetz's  services  to  the  General 
Electric  Company  prove  him  to  be  what  President  Eliot  describes 
him.    But  why,  then,  make  him  merely  an  A.  M.  ?" 

EXPORT  CLUB  OF  AMERICA.— This  body  has  recently  been 
formed  with  headquarters  on  the  ground  floor  of  the  Tontine  Build- 
ing, Wall  and  Water  Streets,  New  York  City.  The  charter  mem- 
bership, limited  to  500,  has  nearly  been  attained.  Mr.  H.  S.  Salt, 
of  the  Western  Electric  Company,  is  one  of  the  vice-presidents. 
Among  the  companies  In  membership  are  the  Electric  Storage  Bat- 
tery Company,  John  A.  Roebling's  Sons  Company,  Milliken  Bros. 
&  Co.  The  dues  are  $10  per  year,  and  the  initiation  fee,  $25.  The 
chief  object  of  the  club  is  to  act  as  an  export  board  of  trade  or 


exchange,    with    committees    for   different    branches    of   trade.    in< 
eluding  the  electrical. 

MOTOR  SPEED  REGULATION.— Tht  speed  reguUtion  of 
electric  motors  is  the  subject  of  z  patent  granteti  Jane  17  to  B. 
G.  Lamme,  consisting  in  the  employment  of  an  exciter  on  the  motor 
shaft.  The  field  m?gnet  of  the  exciter  under  normal  conditions 
is  worked  well  below  saturation ;  consequently,  any  change  in  the 
speed  of  rotation  of  its  armature  by  reavjn  of  change  in  the  e.  m.  f. 
supplied  to  the  motor  will  build  up  or  cut  down  the  field  magnct- 
.  nation  of  the  generator  to  a  greater  degree  than  would  be  the  case 
if  the  exciter  field  magnet  were  saturated.  The  exciter  will,  there- 
fore, vary  the  coccitation  of  the  field  magnet  of  the  motor  to  a 
corresponding  degree,  and  thus  serve  to  maintain  the  speed  approxi- 
mately constant. 

TURBINE  DYNAMO.— \  patent  granted  June  17  to  B.  C. 
Lamme  describes  the  construction  of  a  generator  of  high  speed,  for 
use  in  connection  with  steam  turbines,  the  machine  being  of  the 
revolving-field  type.  The  field  consists  of  two  end  blocks  with  two 
intervening  blocks,  the  several  sections  of  the  core  being  fastened 
together  against  independent  movement,  by  means  of  dowel  pins 
near  the  periphery.  The  winding,  which  is  all  in  parallel  planes, 
is  laid  in  deep  slots  continuous  over  the  two  ends  of  the  armature. 
By  means  of  a  system  of  longitudinally  bored  holes  and  spaces 
between  the  blocks  ventilation  is  maintained.  Each,  section  of  the 
core  is  exactly  balanced  independently  as  it  is  placed  in  position 
on  the  shaft,  and  the  entire  structure  is  also  balanced  by  means  of 
screws  inserted  in  the  ends,  the  number  and  position  of  the  screws 
being  regulated  to  secure  the  adjustment  desired. 


ELECTROLYTIC  CONDUCTORS.— \  patent  was  granua 
June  10  to  C.  P.  Steinmetz,  which  describes  details  of  a  glower  of 
the  Nernst  lamp  type.  It  is  stated  that  as  customarily  made,  such 
glowers  have  terminals  consisting  of  fine  platinum  leading-in  wires, 
and  that  after  the  lamp  has  been  running  awhile,  the  contact  be- 
tween these  wires  and  the  glower  becomes  greatly  impaired,  the 
end  of  the  glower  becoming  smaller  where  the  wires  are  wrappiti 
around  it,  thereby  loosening  the  latter.  The  inventor  has  found  that 
by  inclosing  the  wire-wound  ends  of  the  glower  in  magnetite  and 
then  fusing  the  latter,  the  wasting  away  of  the  glower  end  is  pre- 
vented, and  the  ends  run  much  cooler  than  those  01  the  ordinary 
lamp  of  this  type.  In  practice,  the  magnetite  in  powdered  form  is 
sprinkled  upon  the  platinum  wires  where  they  are  wound  around 
the  ends  of  the  glower;  these  ends  are  then  heated  for  a  moment, 
preferably  in  a  small  electric  arc  between  carbon  points,  to  melt  the 
magnetite  about  the  wire  This  material  has  the  advantage  of 
being  conductive  at  all  temperatures — slightly  so  when  cold,  but 
increasing  rapidly  with  the  rising  temperature.  Moreover,  it  can  be 
fused  to  make  a  t>m  compact  mass  at  the  joint  between  the  wire 
and  the  glower,  and  will  successfully  withstand  the  heat  at  which 
the  glower  becomes   incandescent. 


PAN-BERLIN  AUTOMOBILE  EXPOSITION— Ai  t:;.  annual 
Pan-German  Motor  Carriage  Exposition,  which  was  held  in  Berlin. 
May  15  to  26,  the  list  of  105  exhibitors  included  but  .one  .\merican 
firm,  which  firm  showed  a  composition  polish  for  metals.  Consul- 
General  Mason  reports  that  bu.  few  electric  automobiles  were  ex- 
hibited, and  these  so  unchanged  from  the  type  of  three  years  ago, 
that  they  did  not  form  much  of  a  feature  of  the  Exposition.  He 
states  that  the  whole  subject  of  electrical  igniters  for  gas  and  spirit 
motors  has  made  great'  progress  in  Gtrmany  during  recent  years. 
The  Exposition  included  several  kinds  which  furnished  an  effective 
and  reli..ble  spark  with  the  minimum  consumption  of  current.  Some 
of  these  are  fed  from  storage  batteries,  and  in  other  cases  a  primary 
battery  and  Ruhmkorff  coil  is  used,  or  current  is  furnished  from 
a  small  dynamo  driven  from  the  axle.  As  to  the  general  subject 
of  automobilism  in  Germany,  he  says  that  steam  carriages  are  not 
yet  permitted  to  be  used  on  public  streets  in  Prussia,  and  hydro- 
carbon motors  now  appear  to  have  the  field  to  themselves.  Through- 
out Prussia  the  rate  of  speed  within  municipal  limits  is  limited  tr> 
7.45  miles  an  hour,  and  if  this  rate  is  exceeded  there  is  inevitably 
a  policeman  in  sight  to  halt  the  offender  and  bring  him  to  justice. 
It  is  added  that  the  result  of  the  Paris  and  Berlin  race,  of  last 
year,  was  to  deepen  and  confirm  the  conviction  of  municipal  mon- 
opolies that  the  automobile  is  an  intruder  to  be  handled  with  firm- 
ness and  discretion. 
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CELLULOSE  JXSULATIOX. — A  patent  granted  June  24  to 
Ibidor  Kitste  describes  a  method  of  insulating  wire  with  cellulose, 
which  is  claimed  to  obviate  the  objections  that  have  heretofore 
applied  to  this  type  of  insulation.  The  inventor  states  he  has  found 
that  if  finely-divided  sulphur,  such  as  fiour  of  sulphur,  is  inter- 
mixed with  dissolved  cellulose  and  then  subjected  to  heat,  prefer- 
ably with  the  aid  of  pressure,  the  resistance  value  of  the  material 
insulated  is  more  than  double,  and  any  degree  of  flexibility  may 
be  reached.  Moreover,  the  degree  of  flexibility  can  be  regulated 
in  accordance  with  the  percentage  of  sulphur  added,  and  the  sul- 
phur adds  the  valuable  property  of  a  greater  degree  of  resistance 
10  the  action  of  acids  or  of  moisture. 


SyNCHRONIZLMG  ALTERNATORS.— A  simple  means  of  syn- 
chronizing alternators  is  the  subject  of  a  patent  issued  June  10  to 
R.  E.  Huthsteiner.  The  connections  of  a  local  circuit  are  such  that 
in  the  case  of  two  alternators ;  for  example,  the  two  machines  are 
connected  in  opposition  in  the  local  circuit,  this  circuit  containing 
two  reactances  of  high  value  in  order  to  reduce  the  current.  Across 
this  circuit  and  between  the  two  reactances  is  connected  a  synchron- 
izing arrangement,  which  may  consist  of  an  incandescent  lamp. 
So  long  as  the  machines  are  out  of  phase  the  lamp  produces  a  series 
of  flashes  while  the  machines  are  starting  up,  and  then  glows  with 
gradually  increasing  luminosity,  burning  at  full  brilliancy  when  the 
machines  are  at  exact  step.  As  the  circuit  controlling  the  phase- 
indicating  device  is  connected  across  the  bus-bars,  when  the  ma- 
chines are  paralleled  to  the  two  reactances  above  referred  to,  it  will 
reduce  the  current  in  the  synchronizing  circuit  to  a  minimum. 


ELECTRICITY  IN  SEOUL— The  U.  S.  Department  has  received 
from  Minister  Allen,  of  Seoul,  under  date  of  May  i,  1902,  e.xtracts 
from  a  report  published  in  a  Japanese  newspaper,  in  which  very 
favorable  mention  is  made  of  the  plant  of  the  Seoul  Electric  Com- 
pany. The  plant  in  question  was  built  for  the  Korean  company  by 
an  American  firm — Collbran  &  Bostwick — who  hold  the  property 
under  mortgage.  The  company  operates  an  overhead-trolley  road 
of  some  12  miles,  and,  with  the  same  power,  furnishes  incandescent 
and  arc  lights  for  the  city.  The  generating  machinery  consists  of 
two  i20-kw  generators  from  the  Wcstinghousc  Manufacturing  Com- 
pany. The  boilers  arc  of  the  Habcock  &  Wilcox  type.  The  dynamos 
furnish  direct  current  at  550  volts  for  iise  of  the  cars,  and  at  the 
.same  time  alternating  current  at  385  volts  for  the  electric  lighting. 
There  arc  something  over  1,400  incandescent  lights  besides  the  arc 
lights  in  use.  The  consulting  engineer  is  a  Japanese,  a  graduate 
of  the  Massachusetts  Institute  of  Technology.  The  road  is  being 
well  patronized  by  the  natives. 


ASBESTOS  INSULATED  IVIRE.— Six  patents  granted  June 
24  to  J.  A.  Hcany  relate  to  a  means  for  using  a.sbestos  for  the  in- 
sulation of  wire.  In  one  process  the  bare  wire  i«  first  covered  with 
a  paste  cr)nsislinK  of  fish  glue  combined  with  lime,  or  a  solution 
consisting  of  sniphale  of  ammonia,  boracic  acid,  sulphate  of  soda, 
chloride  of  ammonia,  chloride  of  soda  and  water.  After  either  the 
first  composition  or  tlie  second  solution  has  been  applied  to  the 
wire,  the  asbestos  is  first  treated  with  'he  second  solution  above 
mentioned,  and  is  then  dried,  picked  into  flaky  or  fibrous  form  and 
then  applied  tr)  the  metallic  surface.  The  covering  thus  applied  is 
then  coated  with  a  paste  containing  the  first-mentioned  compo- 
sition. The  wire  before  it  is  covered  with  the  first  composition  or 
the  'second  solution  may  be  imnicrsod  in  a  bath  of  ;rinr  chloride, 
and  then  allowed  to  dry  before  the  first  composition  combined  with 
the  solution  of  chemical  salts  is  applied.  The  zinc  chloride  not 
only  serves  to  clean  the  wire,  but  when  the  latter  is  subjected  to 
cxtrrmc  heat  after  the  insulation  has  been  appliixl.  chlorine  is  driven 
ofl  and  metallic  zinc  remaining,  chemically  combined  with  the  metal 
surface  and  with  certain  of  the  ingredients  of  the  paste.  One  of 
the  patents  describes  a  water,  acid  and  fireproof  composition  for 
use  on  asbestos  insulated  wires  or  metallic  surfaces,  the  compound 
readily  adhering  to  and  penetrating  the  asbestos.  The  compound 
is  made  by  heating  linseed  oil  to  the  boiling  point  and  then  add- 
ing lith.nrge  and  red  lead,  .\ftcr  the  mixture  has  boiled  an  hour, 
copal  giiin  may  then  he  added.  This  mixture  is  then  again  boiled 
until  the  mass  becomes  thick  and  black,  at  which  point  all  or  nearly 
all  the  free  or  volatile  linic  acid  has  been  driven  off.  the  stable 
linic  or  other  acid  combining  with  the  metalli*.  oxides  to  form  a 
metallic  compound.  This  compound  is  apfilied  to  the  substance  to 
be  coated  in  a  heated  condition.     Another  of  the  patents  describes 


a  method  of  applying  the  asbestos.  The  wire  is  first  drawn  through 
a.  bath  consisting  essentially  of  sodium,  silica  and  manganese  oxide, 
in  proportions  suflicient  to  make  a  paste  more  or  less  viscous,  after 
which  asbestos  is  dusted  or  blown  upon  the  cement.  This  furry 
covering  is  next  subjected  to  heat  and  pressure  until  the  asbestos 
is  thoroughly  correlated  with  the  adhesive  mixture.  When  thor- 
oughly dry,  this  covering  of  asbestos  and  cement  will  firmly  cling 
and  will  not  crack  or  peel  off  if  the  wire  is  twisted  or  bent.  One  of 
the  patents  gives  details  of  a  machine  for  carrying  out  the  above- 
mentioned  process. 


Letters  to  the  Editors. 


Hand  vs.  Machine  Telegraphy. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — My  "strongly  expressed  views  on  automatic  telegraphy,"  to 
which  Mr.  Delany  takes  particular  exception  in  your  issue  of  May 
31st,  are  more  than  fully  justified  by  the  long  and  costly  experi- 
ence of  the  Western  Union  and  other  telegraph  organizations  in 
connection  with  the  operation  of  such  systems. 

It  is  not  an  uncommon,  and,  perhaps,  not  an  unnatural  tendency 
on  the  part  of  those  with  "axes  to  grind,"  to  cavil  at,  and  criticise 
the  policy,  or  action,  of  any  company  that  appears  to  be  inimical  to 
the  adoption  of  such  invention,  system,  or  scheme  in  which  they  are 
directly  interested.  This  particularly  applies  to  the  advocates  and 
adherents  of  chemical  automatic  systems,  who  invariably  raise  the 
cry  of  antediluvianism  against  any  position  or  attitude  which  may 
happen  to  be  at  variance  with  their  own  notions  concerning  so- 
called,  up-to-date  methods  of  telegraphy. 

To  such,  it  matters  not  that  the  objections  offered  are  based  upon 
past  experiences  showing  conclusively  that  these  systems  possess 
neither  the  accuracy,  reliability,  efficiency  nor  economy  of  prevailing 
methods.  Xor  does  it  count  for  anything  that  the  needs  or  require- 
ments of  the  telegraph  service  do  not,  in  point  of  fact,  call  for  the 
employment  of  these  alleged  superior  systems,  whose  defects  and 
shortcomings  of  the  past  have  yet  to  be  satisfactorily  demonstrated 
as  having  been  practically  overcome. 

I  know  of  but  one  really  practicable  high-speed  automatic  system 
in  use  to-day  (the  Wheatstone)  that  has  stood  the  test  of  time, 
and  even  that  can  only  be  utilized  to  advantage  as  an  auxiliary  to 
the  Morse  system.  The  introduction  of  the  Wheatstone  into  the 
Western  Union  service  was  attended  with  considerable  difficulties 
in  adapting  it  to  the  requirements  of  that  service.  Only  after  long 
and  costly  experimenting  was  this  found  possible,  despite  the  fact 
that  quite  a  number  of  expert  Wheatstone  operators  were  imported 
for  that  especial  purpose. 

It  is  obvious  that  when  a  system  possessing  features  and  properties 
of  a  much  more  practical  character  than  those  of  any  known  chemi- 
cal system  cannot  be  worked  satisfactorily  without  so  much  time 
and  money  being  spent  in  bringing  it  up  to  the  requisite  standard, 
the  chances  of  establishing  and  successfully  operating  less  highly 
developed,  and  more  uncertain  systems  at  much  higher  rtaes  of  speed. 
must  be  very  remote  indeed. 

College  professors,  interested  inventors,  promoters  and  other  ad- 
vocates of  the  fast  method  of  transmission  may  figure  it  out  theoreti- 
cally, and  -iay  what  they  please  regarding  quicker  service,  cheaper  rates 
or  other  alleged  benefits  to  be  derived  by  the  public  from  the  adop- 
tion of  automatic  methods  of  working,  but  20  years  of  actual  experi- 
ence with  the  best  of  these  method';  have  emphatically  demonstrated 
the  utter  fallacy  of  such  reasoning  and  conclusions. 

One  phase  of  the  question  that  has  seemingly  been  entirely  over- 
looked by  those  who  urge  the  adoption  of  improved  methods  of 
high-speed  communications,  is  the  fact  that  whatever  necessity  may 
have  originally  existed  for  the  use  of  automatic  systems  passed 
away  with  the  multiplication  of  wire  facilities. 

The  business  of  the  company,  as  intimated  in  a  previous  communi- 
cation can  be.  and  is  now  bring  handled  to  better  advantage,  and 
with  greater  despatch,  accuracy  and  economy  by  "Morsing"  the 
numerous  wires  at  the  company's  disposal :  the  Wheatstone  finding 
its  sphere  of  usefulness  as  an  adjunct,  and  a  ver>'  valuable  one  in 
emergencies  as  in  case  of  breakdown,  etc.  This  course,  it  may  be 
remarked,  has  also  been  adopted  in  the  British  telegraph  service — 
the  very  home  of  fast  speed  telegraphy — and  for  reasons  precisely 
similar  to  those  above  mentioned. 

The  argument  advanced   by   Professor  Crehore  in   fa\or  of  the 
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Craig  idea  of  distribuling  perforating  machines  among  business 
houses,  with  the  view  of  relieving  telegraph  companies  from  all 
other  functions  except  that  of  actually  transmitting  the  messages 
from  the  slips  prepared  for  that  purpose,  are  not  in  the  least  con- 
vincing. This  plan  would  not  only  involve  the  employment  of  more 
or  less  costly  machinery,  the  maintenance  of  an  expert  force  for  the 
preparation  and  transcription  of  slips,  but  it  would  also  lead  to 
endless  trouble  and  confusion  in  locating  errors,  and  in  placing  the 
responsibility  therefor.  There  are,  indeed,  so  many  disadvantages, 
dangers  and  difficulties  to  be  apprehended  from  a  practical  point  of 
view,  and  there  is  withal  so  little  actual  necessity  for  the  adoption 
of  such  a  scheme,  that  its  acceptance  cannot  be  regarded  as  a 
serious  business  proposition. 

While  the  attitude  of  the  Western  Union  is  entirely  friendly 
towards  those  who  possess  inventions  or  devices  of  any  real  merit 
or  promise,  it  is  not  to  be  expected  that  it  can  seriously  regard  the 
extravagant  claims,  or  entertain  the  absurd  proposals  of  every  Tom, 
Dick  or  Harry,  with  an  invention  of  the  gold-brick  variety  to  dis- 
pose of,  the  sterling  value  of  which  is,  as  a  rule,  apparent  only  to 
the  parties  immediately  concerned. 

Nor  can  this  company  be  justly  accused  of  indifference  to  the 
"ideas  of  those  who  stand  for  developments  in  telegraphy  commensu- 
rate with  the  advancement  of  recent  years,"  inasmuch  as  it  is  con- 
tinually experimenting  with  the  latest  and  most  promising  appli- 
ances, and  is  keeping  in  close  touch  with  any  practical  device  or 
innovation  calculated  to  expedite  and  cheapen  the  present  telegraph 
ser\  ice. 

The  "trial  of  the  foreign  automatic  system"  made  by  the  writer, 
and  so  sneeringly  alluded  to  by  Mr.  Delany,  was  in  itself  a  clear 
indication  of  the  disposition  on  the  part  of  the  company  to  grant 
facilities  for  putting  to  a  practical  test  a  new  and  much  exploited 
system  of  the  most  rapid  type  of  automatic  telegraphy.  The  way 
in  which  this  action  has  been  misconstrued  by  Mr.  Delany  only 
goes  to  show  that,  by  a  certain  class  of  disappointed  inventors,  the 
Western  Union  at  least  is  bound  to  be  "damned  if  it  does,  and 
damned  if  it  don't"  afford  the  desired  opportunities  for  testing  the 
feasibility  of  "up-to-date"  schemes. 

All  statements  to  the  contrary  notwithstanding,  the  Western 
Union  has  ever  shown  a  highly  progressive  spirit  in  matters  affect- 
ing the  best  interests  of  the  telegraph  service,  and  has  only  frowned 
upon  what  was  regarded  as  impracticable  schemes,  or  revolutionary 
ideas,  having  for  their  object  the  demoralization  or  destruction  of 
those  well  tried  methods  of  working  that  have  proved  the  mainstay 
of  industrial  telegraphy  in  the  country. 

The  charge  that  it  has  been  slow  to  accept  improvements  adopted 
by  other  companies  is  one  that  can  only  be  justly  applied  to  sys- 
tems or  appliances  of  dubious  merit  or  character,  and  but  poorly 
adapted  to  the  lines,  requirements  or  necessities  of  the  Western 
Union  service.  In  this  category  may  be  included  the  chemical  sys- 
tem, for  which,  for  reasons  already  specified,  this  company  has  no  use 
whatever ;  the  costly  and  complicated  synchronous  multiplex  system, 
that  can  only  be  worked  satisfactorily  over  limited  distances ;  and 
the  porcelain  insulator,  which,  owing  to  climatic  conditions  alone, 
is  employed  to  better  advantage  in  England  than  could  the  more 
hygroscopic,  but  less  expensive  glass  insulator  used  in  the  United 
States. 

With  regard  to  certain  of  the  other  matters  mentioned  by  Mr. 
Delany,  it  is  only  necessary  to  say  that  just  as  soon  as  the  Western 
Union  became  convinced  of  the  superior  advantages  of  sound  read- 
ing, copper  conductors,  storage  batteries,  dynamotors,  etc.,  it  lost 
no. time  in  adopting  these  improvements.  The  very  success  of  the 
company,  in  the  face  of  active  competition,  depends  indeed  upon  its 
quickness  to  perceive  the  importance  and  desirability  of  methods 
calculated  to  increase  the  efficiency  of  its  service. 

This  consideration  has  necessarily  induced  the  company  to  investi- 
gate and  promptly  inaugurate  such  changes  and  improvements  as 
could  be  safely,  appropriately  and  beneficially  applied  to  its  lines. 
For  proof  of  this,  one  has  but  to  look  at  the  number  of  different 
systems  in  operation,  the  wide  range  and  variety  of  its  machinery, 
embracing  as  it  does  all  kinds  of  new  and  novel  appliances  of  the 
most  modern  description,  to  say  nothing  of  the  thousand  and  one 
schemes  and  devices  that  have  been   tried  and   found   wanting. 

Many  of  the  principal  standard  methods  of  working  in  use  to-day 
have,  as  a  matter  of  fact,  been  either  largely  or  wholly  developed 
by  the  Western  Union.  The  quadruplex,  for  instance,  was  in  but  a 
partial  stage  of  develonment  when  that  company  took  hold  of  the 
system,  and  it  was  only  through  the  energy  and  painstaking  efforts 


of  such  men  as  Mr.  F.  W,  Jones  (who  was  the  first  to  make  it  a 
really    practical    working   succcrb<>;,    Mr.    Gcrritt    Smith,   and 
ofitjcials  of  the  company,  that  its  present  sutc  of  efficiency  wai  : 
reached. 

It  would  occupy  too  much  space  to  refer  in  detai!  to  what  ha?  betrr 
accomplished  in  this  particular  direction,  but  • 
b<en  said  to  show  that  the  Western  Union,  far  :: 
going,  antiquated  organization  that  certain  persons  would  have  the 
public  believe,  has  in  reality  done  more  to  foster,  de%'elop  and  render 
telegraphy  commercially  practicable  than  any  other  telegraph  organi- 
zation in  existence. 

Touching  now  upon  Mr.  Delany's  criticism,  "that  with  the  speed 
ranging  from  10  to  60  words  per  minute,  and  30  cents  for  10  words. 
it  is  no  wonder  that  the  number  of  messages  falls  below  one^  per 
head."     It   should   be   remembered   that   the  66,000,000  r  ■  / 

which   this  criticism   refers  represents   the  number  han'.  .-; 

Western  Union  alone  during  the  past  year.  If  to  this  number  be 
added  those  sent  over  the  Postal.  Associated  Press  and  railroad 
wires,  as  well  as  over  the  various  bankers',  brokers'  and  newspaper 
lines,  controlling  as  they  do  a  multiplicity  of  leased  circuits,  the  grand 
total  would  amount  to  not  less  than  200,000,000  messages  per  year. 
The  charge  is  everlastingly  made  that  the  telegraph  tolls  m  this 
country  compare  unfavorably  with  those  of  foreign  countries.  What 
are  the  facts  in  the  case?  Take  Great  Britain  for  example.  There 
the  charge  to  any  part  of  the  Kingdom  is  twelve  cents  for  as  many 
words,  including  the  address  and  signature.  The  address  and  signa- 
ture will  certainly,  as  a  rule,  contain  not  less  than  six  words,  so  that 
the  rate  may  be  said  to  be  t-u'o  cents  per  word  for  the  body  of  the 
message,  one  cent  per  additional  word  being  charged  when  the 
number  exceeds  the  minimum  of  twelve  words. 

Now  a  message  containing  ten  body-words  may  be  sent  from  New 
York  to  Philadelphia  for  twenty  cents,  or  two  cents  per  word ;  the 
sender  having  the  privilege  of  making  the  address  and  signature 
of  any  desired  length  without  additional  cost.-  And  it  may  interest, 
if  it  does  not  surprise  the  reader  to  learn,  that,  with  the  address 
and  signature  counted,  the  total  number  of  words  in  these  so-called 
.  "ten-word"  messages  averages  about  thirty. 

For  twenty-five  cents  a  message  of  twenty-five  words  may  be  sent 
between  any  two  points  in  England,  but  the  twenty-five  cent  rate  in 
this  country  covers  a  very  much  larger  area.  When,  however,  it 
comes  to  a  question  of  greater  distances  than  those  possible  in  Eng- 
land, we  find  that  the  difference  is  all  in  favor  of  the  American 
tariff.  The  rate,  for  instance,  from  New  York  to  Chicago  (98L4 
miles)  is  forty  cents  for  ten  body-words,  with  no  charge  for  address 
and  signature,  whereas  between  London  and  Vienna  (980  miles)  the 
rate  would  be  nine  cents  per  word,  or  ninety  cents  for  the  te.xt  of 
the  message  alone.  A  lo-word  text  message.  New  York  to  Milwau- 
kee, costs  fifty  cenis.  address  and  signature  being  free.  The  same 
message  between  London  and  Madrid,  a  corresponding  distance, 
would  cost  $1.30  for  the  text,  and  thirteen  cents  for  each  word  con- 
tained in  the  address  and  signature.  For  one  dollar,  a  lO-word  mes- 
sage, exclusive  of  address  and  signature,  can  be  sent  from  New  York 
to  San  Francisco.  To  send  a  telegram  from  any  point  in  England 
a  similar  distance  on  the  Continent  would  cost  probably  not  less 
than  three  or  four  dollars. 

It  would  appear,  then,  all  things  considered,  that  while  for  short 
distances  the  rates  here  are  no  higher  than  in  England,  the  long- 
distance rates  on  the  Continent  and  between  England  and  the  Conti- 
nent are  much  higher  than  those  for  similar  distances  in  the  L'nited 
States. 

It  has  been  said  that  Europe  is  at  least  ahead  of  .-Kmerica  with 
regard  to  its  telegraph  equipment  and  service.  As  far  as  the  writer 
knows,  the  United  States  is  the  only  country  in  which  telegraph 
lines  are  operated  direct  from  d>Tiamo  current.  Representative  elec- 
tricians from  nearly  all  parts  of  the  globe  who  came  to  visit  the 
World's  Fair,  in  Chicago,  and  who  inspected  the  Western  Union 
office  and  system  there,  stated  distinctly  that  the  progrress  of  tele- 
graphy in  the  United  States  was  very  far  in  advance  of  what  it  was 
in  Europe,  and  there  is  no  reason  to  believe  that  the  case  is  any  dif- 
ferent now  from  what  it  was  in  1892. 

To  quote  a  recent  utterance  of  a  high  authority  in  this  country, 
"the  active  competition  between  our  two  great  telegraph  companies 
has  been  not  only  of  economic  advantage  to  our  people,  but  it  has 
assured  them  of  the  highest  condi'^ion  of  efficiency.  Every  new 
labor-saving  and  time-saving  device  is  promptly  adopted,  until  we 
have  admittedly  to-day  the  finest  and  most  e.xpeditious  electrical 
service  in  the  world.     The  service  in  England  is  almost  proverbial 
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for  its  slowness  and  lack  of  mechanical  facilities,  and  she  lias  so  far 
•operated  her  lines  at  a  loss." 

In  the  latter  connection,  it  may  be  of  some  interest  to  state  that 
the  official  annual  reports  of  the  British  Postmaster  General  show 
that  there  has  been  a  large  deficit  every  year  since  the  government 
.purchased  the  lines  in  1869.  The  average  shortage  for  the  past  nine 
^ears  amounts  to  $2,423,555. 

In  conclusion  I  would  add,  that  while  it  has  been  generally  con- 
ceded that  the  business  demands  of  commercial  telegraphy  in  this 
country  have  been  satisfactorily  met,  the  Western  Union  Telegraph 
Company  recognizes  the  possibility  of  a  belter  and  more  liberal  ser- 
vice, and  is  ready  to  welcome  any  effort  for  its  provision. 

New  York.  J.  C.  Barcl.w. 

Electrical  Engineer,  lyestern  Union  Telegraph  Company. 


Sclf-Exciting  Asynchronous  Alternators. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — As  a  result  of  certain  claims  of  M.  Marius  Latour,  which 
have  appeared  in  your  columns,  several  letters  and  inquiries  on  the 
relation  between  M.  Latour's  claims  and  my  system  of  compensated 
motors  and  generators  have  been  sent  to  me  from  your  country. 

First  of  all,  I  may  say  in  reference  to  M.  Latour's  claim  for  the 
invention  "Exciting  a  constant  field  by  commutated  polyphase  cur- 
rent," that  he  was  anticipated  by  Prof.  Gorges  in  1891,  who  de- 
scribed a  similar  arrangement,  consisting  of  a  polyphase  motor  with 
commutator  armature,  and  having  three  brushes  either  in  parallel 
or  in  scries  with  the  terminals  of  the  motor.  In  connection  with  this 
arrangement.  Prof.  Gorges  says  {Electrotechnische  Zeitschrift,  1891, 
page  701)  :  "At  synchronism  this  e.  m.  f.  (of  the  rotor)  will  be  equal 
to  zero.  The  rotating  ring  is  thus  magnetized  similarly  to  the  field 
magnets  of  a  series  direct-current  machine,  while  the  e.  m.  f.  pro- 
<iuced  by  rotation  only  occurs  in  the  stator,  etc." 

On  the  other  hand,  M.  Latour's  arrangement  has  nothing  to  do  at 
i\\\  with  the  system  of  asynchronous  motors  and  generators  described 
by  me,  but  relates  to  quite  a  different  matter.  To  relieve  any  doubts 
in  this  direction,  I  give  below  the  main  points  of  a  letter  to  a  French 
jdurnal.  which  forms  the  end  of  a  long  discussion  commenced  by 
M.  Latour. 


1.  M.  Latour  has  maintained  and  continues  to  maintain  that  the 
connections  between  the  segments  of  the  commutator  do  not  present 
:•  closed  circuit  to  the  induced  currents;  that  the  rotor  would  be 
dead  short-circuited  by  the  brushes,  and  that  less  than  I  per  cent, 
of  the  current  would  go  through  the  connections  between  the  seg- 
ments. I  have  demonstrated  by  trials  that  practically  all  of  the  in- 
duced  current   passes   through   these  connections,  and   that   current 

from    till"   brushes    (exciting   current)    remains   practically   constant 
.'it  all  loads. 

2.  M.  Latour  maintains  that  the  effect  of  these  connections  would 
\w  disastrous  with  respect  to  efTiciency.  I  have  sho\vn  by  cx|)eriments 
that  the  efficiency  remains  good,  and  that  a  5-hi)  Schuckert  motor 
showed  a  slip  of  5  pc-r  cent.,  2  per  cent,  of  current  being  taken  for 
excitation.  I  can  now  add  that  a  Brown-Boveri  loo-hp  motor  has 
shown  a  slij)  of  2  per  cent.,  with  Yi  per  cent,  of  energy  taken  for 
excitation. 

3.  M.  Latour  maintains  that  my  motors  run  above  synchronous 
speed.  I  have  proved  that  the  slip  of  my  motors  is  the  same  as  that 
of  ordinary  induction  motors,  and  rises  in  ratio  to  the  load  from 
/rro  at  no  load  to  5  jht  cent,  at  full  load  for  small  motors,  and  2  per 
cent,  for  large  motors. 

.}.  M.  Latour  maintains  lh;.t  the  closed  circuit  of  the  rotor  of 
my  machines  serves  only  to  ol)viate  sparking  and  to  suppress  har- 
monics: that  is.  he  confounds  it  with  the  amortisscur  of  M.  Lcblanc. 
1  have  shown  in  what  precedes  that  this  closed  circuit  serves  the 
purpose  of  the  squirrel-cage  of  non-synchronous  motors:  that  is 
to  say.  to  produce  by  slip  a  couple  between  the  stator  and  rotor, 
whilo  M.  Leblanc  has  defined  his  amortisseur  as  being  intended 
for  machines  the  field  of  which  has  .i  constant  direction. 

U  is  evident,  and  according  to  his  original  patent,  undeniable, 
that  M.  Latour  has  striven  to  produce  in  his  machines  a  field  of 
constant  direction  caused  by  a  synchronous  connnutation  of  poly- 
phase currents:  but  after  learning  of  my  work  with  respect  to  non- 
synchronous  machines,  he  changed  his  plan,  ^fy  French  patent  does 
not  luevont  him  from  making  a  non-synchronous  machine  with  a 
slip   below   or  above  synchronism :  but  a  trial   will   show  him  the 


modification  introduced  by  the  squirrel-cage.  This  arrangement  is 
covered  by  my  French  patent.  If  the  object  is  not  explained  in  the 
title  of  the  patent,  as  M.  Latour  has  observed,  it  is  certainly  ex- 
plained in  the  text,  which  suffices  from  the  legal  standpoint.  I 
will  remark  that  my  German  and  American  applications  are  more 
detailed. 

The  object  of  this  arrangement  has  been  demonstrated  by  the  re- 
sults obtained.  It  is  new,  an  indication  of  which  is  that  at  first  sight 
it  appears  inoperative ;  in  fact,  up  to  the  present  it  has  been  held  to 
be  impossible,  and  this  by  electrical  engineers  of  reputation.  A  singu- 
lar error,  resulting  from  the  theories  which  have  confused  the  two 
systems,  is  with  respect  to  the  manner  in  which  all  of  these  theories 
treat  the  question  of  commutation  in  the  machines  of  M.  Latour. 
It  is  astonishing  to  find  M.  Poincaire  considering  as  the  important 
point  in  commutation  the  fact  that  the  total  field  of  the  rotor  re- 
mains constant  during  commutation.  According  to  modern  theories, 
the  periodicity  of  the  fields  scarcely  enters,  but  it  is  the  reactance 
of  the  commutated  coil  which  gives  to  the  machines  of  to-day  the 
"vertus  modernes"  of  which  M.  Latour  speaks.  The  effect  of  this 
reactance  during  the  time  that  a  brush  passes  from  one  segment  to 
the  other  remains  evidently  the  same,  and  all  the  current  in  the  coil 
between  two  segments  should  be  commutated  from  j)lus  to  minus, 
whether  the  current  is  continuous  or  alternating.  This  should  make 
clear  to  M.  Latour  that  the  brush  short-circuit  is  not  so  absolute 
as  he  thinks,  and  also  why  the  induced  currents  in  the  rotor  prefer 
to  pass  through  the  connections  or  the  coils  in  the  short-circuit 
If  then,  M.  Latour  wishes  to  give  to  his  machines  this  "vertu 
moderne, "  namely,  that  the  reactance  of  the  coil  between  two  seg- 
ments shall  not  exceed  the  value  generally  found  in  direci-current 
modern  machines,  he  will  have  the  condition  of  non-sparking  whether 
his  brushes  are  regulated  or  not.  The  number  of  segments  will  be- 
come sufficiently  large  to  suppress  harmonics  without  the  need  of 
a  squirrel-cage. 

M.  Latour  also  disapproves  of  my  machines  on  the  ground  that 
the  cost  of  copper  for  the  rotor  is  greater  than  that  for  the  stator. 
In  point  of  fact,  this  difference  should  not  increase  at  a  greater  ratio 
than  the  exciting  current.  Generally,  for  certain  reasons.  I  use 
more  copper,  and  manufacturers  are  not  sorry  when  the  results  show 
them  that  the  ratio  of  the  power  of  the  machine  to  the  cost  of  ma- 
terial increases  in  greater  proportion  than  the  cost  of  material. 

M.  Latour  announces  that  he  has  claimed,  in  a  new  patent,  the 
excitation  of  a  machine  by  simple  alternating  current.  This  claim 
should  convince  him  of  the  profound  difference  between  our  two 
systems,  for  this  method  of  excitation  is  necessarily  involved  in  my 
machine.  In  my  system,  as  I  have  explained.  I  introduce  the  magnet- 
izing current  into  the  rotor  instead  of  into  the  stator.  The  ordinary 
induction  motors  are  single  or  polyphase,  and  up  to  the  present 
I  have  not  seem  a  single-phase  motor  excited  by  a  polyphase  cur- 
rent. The  drawings  of  my  French  patent  show  for  the  general 
case,  two  brushes.  The  excitation  of  my  motors  has  been  described 
as  being  by  a  single-phase  current,  and  a  machine  on  my  system, 
which  I  saw  in  operation  at  Vienna.  Nov.  18.  was  excited  by  single- 
phase  current.  .Xs  to  single-phase  excitation,  I  naturally  had  no 
need  to  claim  it. 

Brussels.  Belcu-m.  Aiiexaniier  Hevland. 


A  Photographic   Phenomenon. 


To  the  Editors  of  Elrctncul  ll'orld  and  Engineer: 

Sirs. — The  following  phenomena  were  observed  last  January  while 
the  writer  was  attempting  to  get  an  effect  upon  a  photographic  plate 
from  the  waves  surging  through  an  ordinary  magnetic  field  produced 
with  an  alternating  current.  A  pair  of  electromagnets  about  3  inches 
long  and  2  inches  in  diameter,  wound  with  No.  24  wire,  was  placed 
behind  a  double  plate-holder  containing  a  4-in.  x  5-in.  Cramer 
"Crown"  plate,  thus  bringing  the  film  within  one-half  inch  of  the  two 
pole  faces.  In  front,  and  as  a  support  for  the  plate-holder,  were 
placed  two  upright  brass  posts.  .Xn  alternating  current  of  60  cycles 
was  switched  on  and  off  scleral  times,  and  then  left  on  about  three 
minutes.  When  the  plate  was  developed  a  faint  image  was  observed, 
the  exact  size  of  the  two  pole  faces,  and.  stranger  yet,  the  two  brass 
posts  were  shown,  the  images  thus  having  been  i)roduccd  through 
the  hard  rubber  slide  of  the  plate-holder.  The  same  experiment 
under  the  same  conditions,  as  nearly  as  possible,  has  been  repeated 
a  number  times  since,  but  without  success.  The  writer  would  be 
glad  to  know  why  such  long  waves  as  those  acting  excited  chemical 
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action  upon  the  plate  where  ordinarily  it  requires  an  extreme  fre- 
quency? Also  why  the  image  or  shadow  of  the  brass  standards, 
which  were  on  the  opposite  side  of  the  plate  frfjm  the  magnet,  ap- 
peared? 

Manhattan,  Kan.  Geo.  T.  Fielding,  Jr. 


•Government  Supervision   and   Municipal  Ownership  in 
Great  Britain. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — In  the  otherwise  accurate  report  in  your  issue  of  the  24th 


ultimo  of  the  work  of  the  Legislation  Gimmittee  of  our  sn 

of  Electrical  Engineers,  there  is  a  typographical  error,  r- 

haps  you  will  be  good  enough  to  correct  by  the  insertion  01  this  Ittter. 
I  was  a  member  of  this  committee,  and  acted  as  its  reporter  only. 
The  chairman  at  the  greater  number  of  the  meetings  was  oar  re- 
spected president,  Mr.  W.  E.  Langdon,  whose  term  of  office  has  just 
expired. 

Perhaps  I  might  be  permitted  to  add  that  it  is  generally  felt  on  this 
side  that  Mr.  Langdon's  year  has  been  the  most  momentous  in  the 
history  of  the  institution,  which  has  now  inaugurated  the  policy  of 
taking  an  active  part  in  furthering  not  only  the  purely  scientific 
but  also  the  practical  needs  of  the  industry. 

Lo.vDON,  England.  Wm.  L.  Madcex. 


DYNAMOS.  MOTORS  AND  TRANSFORMERS. 

Heyland  Motor. — Heyland,  Latour,  Picou,  Osnos,  Feldmann, 
Boy  de  la  Tour. — The  discussion  of  the  Heyland  and  of  the  Latour 
machines  is  continuing  in  the  German  and  French  journals.  Picon 
■contributes  an  article,  illustrated  by  diagrams,  in  which  he  endeavors 
to  explain  in  a  simple  way  the  relations  between  the  two  machines. 
He  starts  with  the  Latour  machine ;  then  he  adds  resistances  as  con- 
nections between  the  segments  of  the  commutator,  and  thus  passes 
over  to  the  Heyland  machine.  The  currents  induced  in  the  rotor 
can  now  pass  both  through  these  connections  or  over  the  brushes. 
He  calculates  that  only  .one  thousandth  part  would  pass  through 
those  connections,  so  that  these  connections  would  not  make  the 
Heyland  motor  comparable  to  a  short-circuited  armature  induction 
motor.  He  thinks  the  differences  in  the  conceptions  of  Heyland  and 
Latour  come  from  the  different  points  of  view  from  which  they  have 
started  in  developing  their  inventions.  He  seems  to  assume  that 
Heyland's  and  Latour's  machines  are  identical  wtih  the  single  ex- 
ception that  the  connections  between  the  segments  in  Heyland's  ma- 
chine are  favorable  for  suppressing  sparks  at  the  collector. — L'Ind. 
Elec.,  May  10. 

Osnos  gives  a  French  article,  the  contents  of  which  are  largely 
identical  with  those  given  by  him  recently  in  the  German  journal 
Elec.  Zeit.,  which  was  duly  noticed  in  the  Digest.  In  his  present 
■article  he  formulates  his  conclusions  as  follows :  "In  1891  Georges 
invented  an  induction  motor  of  practical  applicability  without  phase 
difference.  We  are  indebted  to  Heyland  and  Latour  for  having 
•drawn  this  motor  out  of  oblivion."  He  is  not  sure  whether  the  in- 
duction motor  with  a  power  factor  equal  to  unity  will  be  able  to 
•compete  successfully  with  induction  motors  without  a  commutator. 
This  question  can  be  settled  in  the  practice  only.  He  fears  that  the 
■efficiency  and  the  overload  capacity  will  be  low  in  the  Heyland  motor, 
which  has,  moreover,  the  disadvantages  of  being  complicated  and  ex- 
pensive.— L'Eclairagc  Elec,  May  24. 

Latour  answers  Osnos,  and  denies  that  Georges  has  anticipated 
liim.  He  seems  to  agree  in  general  with  Picou  (see  above).  He  says 
"Mr.  Heyland  inakes  the  same  motor  as  I  do.  There  is  no  Heyland 
motor.  Heyland  has  simply  invented  a  device  for  avoiding  the 
sparks  at  the  commutator  of  a  shunt  dynamo."— L'fc/aiVog.e  Elec, 
June  7. 

Feldmann  says  there  are  the  following  distinct  and  essential  differ- 
ences between  Heyland's  and  Latour's  inventions.  Heyland  has  a 
generator  which  always  runs  non-synchronously,  and  wliich  excites 
itself  and  remains  excited,  with  a  fixed  position  of  the  brushes  be- 
tween no-load  and  full-load,  the  exciting  current  being  constant  and 
compensating  the  magnetizing  current.  Latour  has  a  generator  which 
always  runs  non-synchronously  and  which,  to  remain  constantly  ex- 
cited, needs  a  varying  position  of  the  brushes  and  a  varying  current 
through  the  brushes,  when  the  load  is  varied,  as  the  current  which 
passes  to  the  rotor  through  the  brushes  is  not  only  the  magnetizing 
current  but  also  the  energy  component  of  the  current  corresponding 
to  the  load.  He  says  Latour  now  wants  to  read  into  his  patents  more 
than  it  contains.—' £/r/e.  Zcit.,  June  12.. 

Boy  de  la  Tour  discusses  the  Heyland  machine  theoretically  by 


means  of  diagrams ;  he  seems  somewhat  sceptical  as  to  the  practical 

usefulness  of  the  machine. — L'Ind.  Elec,  June  10. 

The  polemics  between  Heyland  and  Latour  themselves  continues 
largely  on  the  patent  question  and  on  the  similarity  between  La- 
tour's and  Heyland's  inventions.  There  is  much  repetition  in  their 
discussions.  Latour's  point  of  view  has  been  stated  above.  Heyland 
claims  his  motor  is  a  true  induction  motor  because  the  rotor  is  short- 
circuited  and  the  motor  has  all  the  characteristic  features  of  an  in- 
duction motor :  slip  equal  to  zero  at  no-load  and  4  to  5  per  cent,  at 
full-load,  etc. ;  this  has  been  found  to  be  so  whether  the  brushes  are 
on  or  not ;  when  the  brushes  are  connected,  the  only  result  is  that  the 
power  factor  becomes  unity  and  that  the  overload  capacity  increases 
by  50  per  cent.  He  points  out  that  experimental  evidence  has  re- 
futed Latour's  statement  that  only  i  per  cent,  of  the  induced  cur- 
rent would  pass  through  the  connections  between  the  segments 
(or  only  one-thousandth,  according  to  Picou)  ;  he  says  that  experi- 
ments have  shown  that  "practically  the  whole  induced  curren;s 
pass  through  the  connections  between  the  segments."  It  has  also 
been  found  that  the  efficiency  remains  good ;  for  instance,  a  small 
5-hp  motor  has  5  per  cent,  slip  and  2  per  cent,  excitation  loss :  a 
larger  motor  of  loo-hp  has  2  per  cent,  slip  and  0.5  per  cent,  e.xcita- 
tion  loss.  The  connections  between  the  segments  are  not  simply  for 
the  purpose  of  suppressing  sparks  at  the  commutator,  but  on  their 
account  the  motor  is  really  a  short-circuited  armature  induction 
motor. — Latour  in  L'Ind.  Eelc,  May  25,  and  L'Eclairagc  EUc, 
June  7;  Heyland  in  L'Ind.  Elec.  May  10,  25.  June  12.  and  in  Elfk. 
Zcit.,  May  29,  June  5.  12. 

Parallel  Operation  of  Alternators. — Tingley. — A  paper  read  before 
the  Engine  Builders'  .Association,  at  Pittsburg.  He  gives  the  principal 
clauses  of  a  specification  in  use  by  the  Westinghouse  Electric  Com- 
pany, covering  the  matter  of  characteristics  of  engines  driving  direct- 
coupled  alternators  intended  for  parallel  operation.  Tl.e  requirements 
are  explained,  and  some  comment  on  them  is  added.  .Additional  fly- 
wheel effect  in  the  rotating  parts  usually  decreases  the  tendency  to 
pumping;  it  is  only  when  additional  flywheel  capacity  increases  the 
resonant  effect  that  the  additional  flywheel  is  objectionable.  To  get 
successful  parallel  running,  it  is  iiow  usual  to  apply  dampers  to  the 
poles  of  the  generators  and  rotary  converters  and  s>Tichronous 
motors ;  but.  experience  shows  that  dampers  do  not  ensure  parallel 
running,  nor  are  they  absolutely  necessary.  The  specification  men- 
tioned above  requires  that  the  variation  of  the  rotating  part  of  the 
generator  through  one  revolution,  at  any  constant  load  not  exceed- 
ing 25  p^r  cent,  overload,  should  not  exceed  1-60  of  the  pitch  angle 
between  two  consecutive  poles  from  the  position  it  would  have  if  the 
motion  were  absolutely  uniform  at  the  same  mean  velocity.  The 
maximum  allowable  variation,  which  is  the  amount  the  rotating  part 
forges  ahead  plus  the  amount  which  it  lags  behind  the  position  of 
uniform  rotation,  is.  therefore.  1-30  of  the  pitch  angle  between  two 
poles :  generally  this  is  obtained  by  the  use  of  a  heavy  playwheel. 
The  angular  variation  from  uniform  velocity  is  thus  limited  in  order 
to  limit  the  cross  currents  between  generators  and  rotarj-  converters 
to  what  is  considered  a  reasonable  amount.  Adjustable  governors 
are  recommended  in  the  specification  for  the  purpose  of  transferring 
the  load  from  one  generator  to  the  other,  in  order  that  the  load  may 
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ke  readily  cared  for  at  the  switchboard,  or  reduced  so  that  the  gener- 
ator switches  may  be  opened  without  injurious  arcing.  Usually  the 
engine  governors  will  vary  in  their  own  adjustment,  and  it  becomes 
necessary  to  correct  this  from  time  to  time  in  order  to  divide  the 
load  properly,  since  all  the  governors  may  not  regulate  the  same 
throughout  the  total  range  of  load.  Adjustable  governors  also  en- 
able an  unloaded  engine  to  be  synchronized  with  a  loaded  engine. — 
Eng.  News,  June  19.  (See  full  report  Electrical  Wokld  and  En- 
gineer, May  31,  1902. 

Longwell. — Another  paper,  read  before  the  same  association,  and 
discussing  the  problem  from  the  view  of  the  engine  builders.  He  says 
that  the  problem  of  paralleling  alternators  is  now,  and  will  be  for 
some  time  to  come,  complicated  with  additional  and,  perhaps,  equally 
difiScult  problems  of  "paralleling  brains."  The  electrical  and  dynamic 
features  in  the  case  are  so  interrelated  that  real  knowledge  can  come 
only  when  the  electrical  engineer  and  the  mechanical  engineer  drop 
all  petty  differences  and  co-operate  with  each  other  in  the  most  frank 
and  hearty  manner.  As  long  as  one  is  expected  to  blindly  and  un- 
questionably follow  the  dictates  of  the  other,  successful  paralleling 
will  be  by  accident  rather  than  design.  The  whole  matter  is  one 
of  compromise.  The  irregularities  in  the  action  of  the  engines  do 
set  up  electrical  disturbances.  The  reciprocity  engine  must  always 
have  an  irregularity  in  angular  speed,  and  consequently  electrical 
disturbances  are  inevitable.  The  engine  builder  can  control  the 
amount  of  this  irregularity  to  a  certain  extent,  but  he  is  barred  by 
continual  and  commercial  limits  from  reaching  absolute  perfection. 
On  the  other  hand,  the  electrical  disturbances  react  on  the  engine, 
augmenting  the  inherent  irregularities  in  the  latter,  and  the  intensity 
of  this  reaction  is,  within  certain  limits,  under  the  control  of  the 
electrical  engineer.  He  attacks  certain  requirements  usually  given 
in  specifications  of  electrical  engineers.  He  dwells  at  length  on  the 
proof  of  the  statement  that  "in  every  practical  case  the  effect  of  the 
synchronizing  force  of  the  alternators  is  to  increase  the  irregularity 
of  the  angular  speed  of  the  engine  instead  of  to  diminish  it."  Syn- 
chronizing force  cannot  puil  two  generators  into  phase  and  hold  them 
there  any  more  than  the  force  of  gravity  can  pull  an  ordinary  pendu- 
lum to  the  vertical  position  and  hold  it  there.  The  effect  of  the 
synchronizing  force  between  alternators  is  analogous  to  that  of  a 
spring  capable  of  both  extension  and  compression,  and  considered 
apart  from  all  other  forces,  will  produce  an  oscillation  of  the  rotating 
masses,  the  period  of  which  oscillation  depends  on  the  intensity  of 
the  synchronizing  force  and  the  magnitude  of  the  masses.  The 
period  of  this  oscillation  has  a  very  important  bearing  on  the  amount 
the  angular  displacement  is  augumented  by  the  syncronizing  force. 
With  a  period  which  he  believes  corresponds  with  the  time  of  one 
revolution  of  the  engine,  the  angular  displacement  seems  to  be  in- 
creased indefinitely.  As  this  natural  period  of  oscillation  is  increased 
or  decreased  from  the  critical  period,  the  effect  of  the  synchronizing 
force  on  the  disi)lacemcnt  seems  to  decrease. — Ettg.  News,  June  19. 

REFERENCE. 

Voltage  Drop  of  Alternators. — Bach,  Rothert. — Two  further  com- 
munications in  which  they  continue  their  polemics  on  this  sub- 
ject.— Elck.  Zeit.,  May  8,  29. 

Thury  System  of  Direct-current  Transmission  between  Saint 
Maurice  and  Lausanne. — Soulier. — A  very  long  illustrated  descrip- 
tion of  this  high-tension,  direct-current  power  transmission  plant. 
Ill  1898  the  city  of  Lausanne  had  acquired  a  water-power  of  14,000 
lip,  at  Saint  Maurice,  at  a  distance  of  56  km.  The  plans  of  trans- 
mission were  submitted  to  a  committee  of  experts,  which  decided 
ill  favor  of  tlic  direct-current  series  system  of  Tlniry,  because  this 
.illowed  a  saving  of  nearly  $150,000,  the  cost  of  the  three-phase  trans- 
mission r.nd  of  the  direct-current  series  system  being  $1,621,000  and 
$1,473,000,  respectively.  There  has  been  erected  up  to  the  present  18 
installations  of  this  Thury  system.  The  plant  was  started  without 
(lifiiculties;  the  connection  of  flic  machines  in  scries  is  simple,  and 
is  done  in  a  few  minutes;  variations  of  load,  although  important, 
have  not  changed  the  regulation  in  any  way.  In  the  city  of  Lausanne 
the  direct-current  motors,  which  are  supplied  from  the  transmission 
line,  drive  three-phase  alternators  which  supply  the  city  with  light- 
ing current;  this  peculiar  reversion  of  general  practice  is  not  the  one 
originally  suggested,  as  it  had  originally  been  proposed  to  use  direct- 
current  distribution  with  storage  batteries  as  reserve,  which  would 
have  been  charged  during  the  day.  It  is  said  that  the  three-phase 
system  was  adopted  for  distribution  in  that  city  "  for  political 
reasons."  Tlie  hydraulic  plant  is  describes! :  the  po-ver  house  contains 
to  direct-current  generators,  a  pair  of  each  being  driven  hy  the  same 


turbine,  connected  to  it  by  an  elastic  insulating  coupling.  Each  •£ 
these  machines  produces  a  direct  current  of  156  amperes  at  2,230 
volts,  at  a  speed  of  300  revolutions.  The  automatic  regulation  of 
the  installation  for  constant  current  is  obtained  by  variations  of  the 
speed,  by  means  of  a  special  motor  operating  the  turbine  sluice.  The 
power  house  has  no  switchboard  in  the  proper  sense,  the  only  switch- 
ing apparatus  is  a  short-circuiting  switch  located  in  a  column ;  to 
start  a  machine,  the  dyiiamo  is  short-circuited  and  the  turbine  is 
gradually  started;  as  soon  as  the  ammeter  shows  that  the  current 
has  risen  to  150  amperes,  the  machine  is  switched  into  the  circuit, 
which  is  done  easily  without  sparks,  and  the  load  divides  auto- 
matically between  the  different  sets  in  service.  The  transmission 
line  is  56  km.  long ;  on  the  way  it  makes  a  loop  of  2  km.  in  order  to 
supply  a  300-kw  motor  in  a  cement  factory.  In  the  substation  in 
Lausanne  there  are  five  motors  in  series,  each  of  300  kw,  and  taking 
an  e.  m.  f.  of  2,150  volts  at  150  amperes.  They  drive  three-phase 
alternators  which  supply  the  city  network.  Experiments  have  been 
made  to  determine  whether,  in  a  case  of  emergency,  it  would  be 
possible  to  work  with  one  single  conductor  and  earth  return ;  it 
was  found  it  would  be  possible  to  work  with  an  earth  return  for  150 
amperes.  At  Lausanne  the  earth  is  represented  by  the  water-pipe 
system,  which  has  been  connected  to  the  negative  side  of  the  system 
to  avoid  electrolysis.  At  Saint  Maurice  an  artificial  earth  has  been 
made.  The  machines  operated  successfully,  but  while  the  earth  at 
Lausanne  was  perfect,  there  was  a  notable  drop  at  Saint  Maurice, 
probably  on  account  of  the  rocky  ground.  These  experiments  have 
not  been  made  with  a  view  of  constantly  using  one  wire  only  and  an 
earth  return,  but  to  ascertain  whether  this  would  be  possible  in  case 
of  one  wire  breaking  down.  The  Lausanne  substation  contains  an 
interesting  machine,  which  is  used  for  testing  the  insulation  of  the 
line.  It  is  a  25-kw  direct-current  dynamo,  producing  directly  25,000 
volts. — L'Ind.  Elec,  May  25. 

references. 

A  Novel  Elevator  and  Transfer  Table. — The  apparatus  described 
is  of  a  new  type  and  design  ;  it  combines  an  electric  transfer  table  with 
an  elevator,  so  that  either  sto'y  of  a  finishing  shop  may  be  served 
by  a  single  device.  The  motor  not  only  moves  the  structure  along 
the  pit  but  also  operates  the  elevator,  and  by  means  of  a  cable  draws 
the  cars  on  and  off. — St.  R'y  Jour.,  June  7,  and  Int.  Ed.,  June. 

Refuse  Destruction. — Broadbent. — The  first  part  of  an  article  on 
"refuse  destruction,  its  sanitary  and  its  steam  raising  aspects."  He 
points  out  that  refuse  destruction  is  primarily  a  sanitary  problem, 
and  that  the  only  sanitary  method  of  disposing  of  refuse  is  by  burn- 
ing. He  discusses  briefly  some  early  types  of  refuse  destructors. — 
Lond.  Elec.  Rev.,  May  30. 

Electric  Traction  in  Italy. — Carus-Wilson. — An  illustrated  ab- 
stract of  a  paper  read  before  the  (Brit.)  Inst.  Elec.  Eng.,  on  "electric 
traction  on  steam  railways  in  Italy."  For  a  long  time  past  the  Italian 
railways  have  been  suffering  from  the  competition  of  tramways,  and 
have  thus  come  to  the  conclusion  that  the  remedy  lies  in  providing, 
by  means  of  electricity,  a  service  of  short  trains  running  frequently 
at  high  speeds.  The  Adriatic  R'y  Co.  has  already  equipped  electric- 
ally that  portion  of  its  system  running  from  Lecco  to  Colico.  and 
thence  to  Sondrio  and  to  Chiavcnna.  The  total  distance  at  present 
electrified  is  66  miles,  all  of  single  track.  In  the  hydraulic  power 
house  with  turbines  of  6.000  hp.  three-phase  currents  are  generated 
at  22.000  volts  and  transmitted  to  nine  transformer  substations,  where 
the  three-phase  currents  arc  reduced  in  voltage  to  3.000.  to  be  supplied 
then  to  the  two  trolley  wires,  the  rail  forming  the  third  conductor 
and  thence  direct  to  polyphase  motors  on  the  cars.  ELach  car  is 
provided  with  two  high-speed  motors  of  150-hp.  and  two  low-speed 
motors  of  75-hp  each,  weighing  xS  tons,  and  driving  direct  without 
gearing.  Full  speed  is  ^7  miles  an  hour.  The  four  motors  are  used 
in  cascade  connection  at  starting ;  at  half  speed  the  two  low-speed 
motors  arc  switched  out.  and  the  car  is  driven  hy  the  two  high- 
speed motors  alone  at  full  speed.  On  all  grades  over  i  per  cent.,  the 
motors  are  connected  in  cascade.  The  goods  traffic  is  to  be  hauled 
by  electric  locomotives.  The  Mediterranean  R'y  Co.  is  equipped 
electrically  the  whole  of  the  line  from  Milan  to  Gallarate  and  thence 
to  Varese.  Porto  Ccrcsio.  Laveno  and  Arora :  the  total  length  is  81 
miles.  Three-phase  currents  at  12.000  volts  are  transmitted  to  seven 
converter  substations  aleng  the  line,  where  the  current  is  changed 
to  650  volts  direct  current.'  He  gives  numcrotJS  statistical  tables 
concerning  the  operating  expenses,  receipts,  etc..  in  comparison  with 
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steam  traction,  and  also  in  comparison  with  English  lines.  He 
concludes  that  the  full  advantages  oi  electric  traction  cannot  be 
obtained  without  an  increase  in  the  total  running  expenses,  and  this 
increase  can  only  be  met  by  a  corresponding  increase  in  the  passen- 
ger traffic,  so  that  the  change  from  steam  to  electricity  should  not 
be  made  unless  the  increase  in  traffic  may  be  reasonably  expected 
at  least  to  cover  the  increased  cost  of  running  and  the  interest  on 
the  capital  expenditure.  It  is  not  by  reducing  expenses  that  elec- 
triciy  is  going  to  help  the  railways,  but  by  enabling  them  to  offer 
greatly  increased  traveling  facilities  to  the  public  at  a  figure  im- 
possible with  steam  traction,  and  thus  to  me«t  the  growing  compe- 
tition of  the  tramways. — Lond.  Elec.  Rev.,  May  30.  A  reprint  of  the 
paper  in  full  in  Lond.  Elcc,  June  6,  13. 

An  editorial  on  Carus-Wilson's  paper,  and  a  brief  abstract  of  the 
discussion  which  followed,  and  which  turned  largely  on  the  financial 
inducements  to  British  railway  companies  to  convert  their  lines. 
Steel,  formerly  general  manager  of  the  Great  Northern  Railway, 
denied  in  unqualified  terms  that  there  was  any  substantial  induce- 
ment. Sayers  retorted  that  if  such  was  to  be  the  policy  of  railway 
companies,  they  would  soon  be  left  to  their  goods  and  mineral 
traffic.  Langdon  could  not  accept  the  author's  conclusions,  and  he 
doubted  whether  it  would  pay  British  railway  companies  to  convert 
their  lines.  Editorially,  the  opinion  is  expressed  that  the  conversion 
of  British  steam  railways  will  take  place,  not  through  any  studious 
contemplation  or  forethought  of  railway  authorities,  but  through  the 
irresistible  compulsion  arising  from  the  competition  of  rival  electric 
lines. — Lond.  Elec,  June  13. 

REFERENCE. 

Soiiph  African  Tramway. — An  illustrated  description  of  the  Camp's 
Bay,  Cape  Town  and  Sea  Point  tramways.  The  trolley  system  is 
used  with  a  voltage  of  500.  The  power  house  contains  two  400-kw 
generating  sets. — Lond.  Elec.  Rev.,  May  30. 

Installations.  Systems  anh  a^pi  lAN-^-f-s 
Buenos  Ayres. — Baehcker. — An  illustrated  description  of  a  com- 
bined lighting  and  traction  station,  built  by  a  German  company  in 
Buenos  Ayres.  There  are  seven  steam-driven  672-kw  dynamos, 
giving  direct  current  at  440  to  550  volts.  For  traction  this  voltage 
is  used  directly,  while  for  lighting  the  dynamos  are  provided  with 
a  device  (probably  Dobrowolski's),  by  which  a  three-wire  system 
can  be  directly  supplied  from  a  single  dynamo. — Elek.  Zeit.,  May  8. 

RErERENCE. 

Street  Lighting  by  Meter. — Allin. — A  brief  paper,  read  before  the 
League  of  California  municipalities.  He  suggests  applying  the  meter 
to  street  lighting.  This  is  done  in  Utica,  N.  Y.,  and  the  results 
are  satisfactory. — Jour,  of  Elec,  May. 

Wires.  Wiring  and  Conduits. 

Current  Density  in  Nickeline  Resistance  Wires. — Erlacker. — An 
article  on  the  current  density  which  may  be  allowed  in  nickeline 
wires,  used  for  resistance  wires.  The  rule  is  sometimes  given  that 
5  to  10  amperes  per  square  millimeter  are  permissible,  but  such  a 
general  rule  is  not  consistent.  He  applies  to  nickeline  wires  the 
formula  which  has  been  used  for  copper  wires.  It  states  that  the 
current  to  be  allowed  is  equal  to  the  square  root  of  the  third  power 
of  the  diameter,  multiplied  with  a  constant  which  depends  upon  the 
rise  of  temperature  permitted.  The  following  rise  of  temperatures 
may  be  permitted  :  450  degrees  for  single  starters,  wound  on  porce- 
lain ;  300  degrees  for  spirals;  300  to  200  degrees  for  reversing 
starters  and  speed  regulators  in  the  main  circuit;  100  degrees  for 
shunt  regulators,  feeder  regulators  and  lamp  regulators.  For  nickel- 
ine wire,  the  constant  in  the  formula  mentioned  above,  is,  for  good 
regulation,  6.4,  9.05,  li.i,  13.6  for  a  temperature  rise  of  too,  200. 
300,  450  degrees,  respectively ;  for  bad  regulation  it  is  $-7-  8.06,  9.88, 
12.1.  Porcelain,  although  it  is  a  poor  conductor  for  heat,  absorbs 
much  of  the  generated  heat,  which  is  of  advantage  for  intermittent 
service.  By  winding  resistance  wires  on  porcelain  cylinders,  a  con- 
siderable saving  of  resistance  material  may  be  obtained,  as  the 
volume  of  the  wire  is  inversely  proportioned  to  the  third  root  of 
the  eighth  power  of  the  temperature  constant.— £/c^'.  Zeit..  May  8. 

Electro-Physics  and  Magnetism 

Wave  5"/!o/'^.— Russell.— An  article  in  which  he  investigates 
mathematically  how  the  shape  of  an  alternating-current  wave  de- 
pends on  the  resistance  in  circuit,  and  how  its  effective  value  depends 
en  the  shape  of  the  e.  m.  f.  wave.     He  describes  the  following  ex- 


periment, illustratmg  the  kind  of  effect  sometimes  noticed  by  elcc- 
irician.>>,  which  is  due  to  change  of  shape  of  the  current  wave.  The 
primary  circuit  of  a  small  100  to  200-volt  transformer  was  connected 
to  the  lOO-volt  mains  of  a  supply  company.     Across  the  -  •   -. 

terminals  was  placed  a  condenser,  whose  capacity  was  ^  m 
in  series  with  an  adjustable  resistance.     On  increasing  in  -   :•--•-:- 
ance  it  was  expected  that  the  primary  current  would  first  increase 
and  then  diminish.     It  was  found,  however,  that  when  the  adjust- 
able resistance  was  zero,  the  current  in  the  primary  wa-  067  arr- 
pere.     As  the  resistance  increased  the  primary  current  <; 
attaining  a  minimum  value  of  0.62  ampere  when  the  resi 
35  ohms ;  it  then  increased  to  a  maximum  value  when  the  r- 
ance  was  1,500  ohms,  and  finally  diminished  to  0.74  ampere,  its  •. a.-u 
on  open  circuit  when  the  resistance  was  infinitely  larger.  The  second- 
ary current,  of  course,  continually  diminished  when  the  resistance 
was  increased.    The  alteration  of  the  shape  of  the  current  wave  was 
proved  by  the  ratio  of  the  volts  at  the  condenser  terminals  to  the 
secondary   current  continually  increasing   as   the   resistance  in  the 
circuit  was  increased. — Lond.  Elec.  Rev.,  May  30. 

Electric  Waves  and  the  Human  Brain. — Collins. — An  illustrated 
account  of  experiments  concerning  the  effect  of  electric  waves  upon 
the  human  brain,  which  show  that  cohesion  of  the  brain  cells  m 
"mammals"  after  death  and  in  life,  and  also  in  "man"  after  death, 
takes  place  under  the  action  of  electric  waves.  From  facts  in  which 
nervous  poeple  were  affected  in  a  certain  way  by  thunderstorms,  he 
concludes  that  cohesion  of  the  brain  cells  in  man  in  life  also  takes 
place  under  the  action  of  electric  waves. — Lond.  Elec.  Rez\.  May  23. 

REFEREN'CES. 

Radioactivity  of  Matter. — Becqverel. — A  reprint  of  a  discourse 
delivered  before  the  Royal  Institute,  and  in  which  he  gives  a  re- 
view of  the  experimental  and  theoretical  researches,  by  various  in- 
vestigations, of  Becquerel  and  similar  rays. — Sc.  Am.  Sup.,  June  7. 

Coherer. — Del  Mar. — .An  illustrated  article  in  which  he  describes 
how  to  make  a  modern  coherer,  and  give*  a  brief  review  of  its  history 
and  theory. — Sc.  Am.  Sup.,  June  21. 

ELECTRC-ChEMlSTRY  AND  BATTERIES. 

Electro-Zincing. — Cowper-Coles. — .An  illustrated  article  giving 
some  notes  on  electro-galvanizing.  This  has  been  in  extensive  us^ 
in  ship-building  yards  for  coating  steel  plates  and  boiler  tubes  for 
the  last  seven  years,  and  the  results  obtained  have  been  highly 
satisfactory  when  the  work  has  been  electrozinced  under  proper 
supervision  in  a  plant  capable  of  fiulfilling  the  conditions  necessary 
to  obtain  an  adhesive  coating  of  zinc  free  from  perforations.  On 
the  other  hand,  work  to  be  galvanized  cold  may  be  placed  in  the  bath 
for  an  hour  or  more,  and  be  withdrawn  with  practically  no  zinc  on 
it,  due  to  a  bad  electric  connection,  or  to  the  bath  being  too  acid,  or 
to  the  dynamo  having  too  small  a  capacity  for  the  size  of  work 
under  treatment.  He  gives  an  illustrated  description  of  a  regener- 
ative electrogalvanizing  plant,  which  he  has  recently  erected  for  the 
Vulcan  Shipbuilding  Company,  in  Stettin,  Germany,  for  the  coating 
of  boiler  tubes  for  .vater-tube  boilers  and  general  shipyard  work. 
The  electrolyte  contains  35  ozs.  of  crystallized  zinc  sulphate  to  the 
gallon  of  water.  In  practice,  it  is  found  verj-  important  to  keep  the 
zincing  solution  slightly  acid,  otherwise  the  zinc  coating  will  not 
be  adhesive  and  will  have  a  tendency  to  blister.  The  best  proportion 
of  free  sulphuric  acid  is  about  o.i  oz.  to  ever>'  gallon  of  water.  The 
amount  of  free  acid  in  solution  is  quickly  determined  by  using 
capsules  of  gelatine  containing  known  quantities  of  alkali.  .\  small 
proportion  of  lacnoid  solution  is  then  added,  and  if  a  pink  color 
is  obtained  it  indicates  the  presence  of  more  than  o.l  oz.  per  gallon 
of  free  acid.  If  a  violet  color  is  obtained,  the  solution  contains  less 
than  0.1  oz.  6f  free  acid  per  gallon. — Lnnd.  Elec.  Rcz'.,  May  23. 

Aluminum  Alloys. — An  article  giving  notes  on  some  new  alu- 
minum a'-loys.  Guillet  has  investigated  a  binary  alloy  of  aluminum 
and  tungsten,  prepared  by  the  Goldschmidt  process;  he  lias  also 
investigated  the  binary  alloys  of  aluminum  with  molybdenum,  pre- 
paring them  by  reducing  molybdic  acid  with  an  excess  of  aluminum 
in  the  same  way  as  he  did  with  the  tungsten  alloys.  Lippman  has 
examined  the  alloy  of  aluminum  and  antimony,  having  the  compo- 
sition .Ai  Sb;  it  melts  at  1.080"  C.  while  its  constituents  melt- at 
660  and  630  degrees,  respectively;  it  is.  therefore,  an  exception  to 
the  rule  that  alloys  generally  are  more  fusible  than  their  ingredients 
separately.  Lippmann  also  found  the  sp.  gr.  to  be  4.22.  the  sp.  gr. 
of  aluminum  and  antimony  being  2.67  and  6.72.  respectively;  by 
calculation  it  should  have  had  a  density  of  5.22.  so  that  a  consider- 
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able  increase  in  volume  must  occur  during  its  production,  and  it 
forms  an  exception  to  Matthiessen's  law.  Both  Wright  and  Roche 
state  that  Ai  Sb  disintegrates  in  moist  air,  and  liberates  hydrogen 
from  water;  in  fact,  none  of  the  aluminum  antimony  alloys  appear 
to  be  permanent.  Boudouard  has  determined  the  melting  points 
of  a  long  series  of  aluminum  magnesium  alloys,  of  which  magna- 
Jium  is  the  best  known  type.  Kaempfer  states  that  magnalium  turns 
well,  can  be  drilled  or  milled  readily,  and  does  not  clog  the  finest 
files.  It  is  harder  than  pure  aluminum,  and  cannot  be  cut  with  a 
knife.  Its  tensile  strength  is  from  13  to  15  tons  per  sq.  in.  It 
takes  and  retains  a  high  polish.'  Its  sp.  gr.  is  2.52,  0.03.  Its  fracture 
lias  a  fine  grain,  like  that  of  steel.  Siemens  and  Halske,  of  Berlin, 
are  reporte-d  to  use  it  in  the  manufacture  of  armatures  and  for  motor- 
car parts ;  otherwise  it  seems  to  have  been  taken  up  mainly  by 
opticians. — Lond.  Elcc.  Rev.,  May  30. 

Aluminum  Rectifiers. — Koenig. — An  account  of  an  experimental 
investigation.  An  aluminum  cell  behaves  like  a  condenser  in  parallel 
with  a  high  resistance  and  in  series  with  a  low  resistance.  Using 
four  cells,  in  the  arrangement  of  Graetz,  for  the  conversion  of  an 
alternating  current  into  a  pulsating  direct  current,  he  found  that  the 
maximum  efficiency  increases  up  to  a  certain  point  with  increasing 
voltage.  In  the  alternating-current  circuit  there  is  a  phase  difference 
between  current  and  voltage  which  is  greatest  at  zero  load  on  the 
direct-current  circuit,  and  decreases  when  the  load  on  the  latter 
is  increased.  He  observed  that  all  cells  after  a  while  show  a  growth 
of  cylindrical  rods  of  alumina  about  7  mm.  long  and  i  mm.  thick 
after  prolonged  use,  which  limits  their  life. — Elek.  Zcit.,  May  29; 
abstracted  in  Lond.  Elcc.,  June  13. 

REFERENCES. 

Development  of  Electrochemistry. — Johnson. — An  article  in 
which,  after  a  brief  discussion  of  the  modern  theories  of  electro- 
chemistry, he  discusses  the  industrial  development  of  electroplating 
and  electrotyping,  metal  refining,  reduction  of  ores  and  production 
of  copper,  gold,  lead,  aluminum  and  sodium,  and  the  manufacture  of 
caustic  soda,  hypochlorites  and  chlorates. — School  of  Mines  Quart., 
April. 

Industrial  Electrolysis  of  Water. — Engelhardt. — A  long  and  well 
illustrated  paper,  in  which  he  gives  a  review  of  the  different  types 
of  apparatus  for  the  industrial  electrolysis  of  water,  with  com- 
parative tables  of  cost.  He  also  discusses  the  different  industrial 
-applications  of  the  gases  produced. — Zeit.  Oest.  Ing.  u  Arch.  Ver., 
May  9. 

Theory  of  Electrolytic  Dissociation. — Wiechmann. — An  article 
giving  a  rather  full  and  concise  review  of  the  principles  of  the 
theory  of  electrolytic  dissociation. — School  of  Mines  Quart.,  April. 

UNITS.   MEASUREMENTS  AND   INSTRUMENTS. 

Capillary  Electrometer. — Burch. — An  account  of  a  long  series  of 
•experiments  concerning  the  insulation  resistance  of  the  capillary 
electrometer.  In  many  capillary  electrometers,  if  an  excursion  of 
the  meniscus  is  produced  by  touching  the  terminals  with  a  source 
of  c.  m.  f.  .111(1  then  removing  it.  leaving  the  circuit  open,  the  meniscus 
returns  in  a  comparatively  short  time  to  the  position  it  would  oc- 
cupy if  the  instrument  were  short-circtiitcd.  In  other  words,  the 
charge  which  is  contained  in  the  instrument  as  long  as  the  meniscus 
is  deflcclod  from  its  zero  position,  gr.idually  leaks  away.  The  ques- 
tion arisc-s  whether  this  leakage  is  accidental,  like  that  of  the  gold- 
leaf  electroscope,  or  essential,  in  the  sense  that  some  small  current 
may  be  necessary  to  maintain  a  deflection.  His  experiments  appear 
to  show  that  the  latter  is  not  the  case.  The  cause  of  the  leakage  is 
two-foid.  Part  of  it  is  external,  as  is  evident  from  the  marked 
influence  of  the  weather  on  the  insulation  resistance ;  the  capillary 
electrometer  is  necessarily  a  difficult  instrument  to  insulate.  The 
other  part  of  the  leakage  is  internal,  due  to  the  fact  that  the  acid 
wets  the  glass  and  tlu-  nu-rcury  docs  not;  there  is,  therefore,  a 
tendency  for  the  acid  to  creep  up  between  the  mercury  and  the  walls 
of  the  capillary  tulie.  lie  prefers  to  have  a  depth  of  8  or  10  cm.  of 
mercury  in  the  cajiillary  tube,  and  5  cm.  in  the  L'-tube  type.  The 
internal  leakage  is  least  when  the  electrometer  is  new.  He  is  of  the 
opinion  that  there  is  no  electrolysis,  properly  so  called,  in  the  well- 
made  electrometer.  Incidentally,  he  mentions  the  following  method 
of  guarding  against  false  reading-^  due  to  a  sticky  tube:  When  an 
•electrified  ebonite  tube  is  waved  to  and  fro  near  one  of  the  terminals 
■of  the  instrument  at  open  circuit  the  meniscus  in  the  capillary  tube 


must  move  up  and  down  by  induction,  and  then  return  to  its  original 
position ;  if  it  does  so  iretly,  the  tube  is  not  sticky.  In  his  instru- 
ment the  minimum  quantity  of  electric  charge  required  to  cause  a 
visible  movement  of  the  meniscus  he  found  to  be  o.oi  electrostatic 
unit. — Lond.  Elec,  May  30. 

Units  of  Electromagnetism. — Giorgi. — An  abstract  of  a  (Brit.) 
Phys.  Soc.  paper,  on  a  system  of  "rational  units  of  electromagnet- 
ism," somewhat  similar  to  that  proposed  by  Fessenden.  He  starts 
with  a  set  of  three  equations,  which  contain  explicitly  the  four  con- 
crete units  of  e.  m.  f.,  m.  m.  f.,  electric  current  and  "magnetic  cur- 
rent," together  with  that  of  "activity,"  and  considers  them  as  funda- 
mental in  electromagnetism.  Two  fundamental  units  are  required 
to  express  these  quantities,  and  their  product  must  reproduce  the 
mechanical  unit  of  activity.  If  the  watt  is  assumed  as  unit  of  ac- 
tivity, there  are  two  existing  units,  the  volt  and  the  ampere,  which 
satisfy  the  condition,  and  may  be  considered  fundamental.  All  con- 
crete units  in  electricity  and  magnetism  can  be  expressed  in  terms 
of  these  and  the  second  as  unit  of  time.  In  order  to  complete  the 
system,  a  unit  of  length  is  required.  The  meter  and  kilogram  are 
consistent  with  the  watt,  and  putting  them  together  with  the  units 
enumerated  in  the  paper,  he  has  built  up  an  absolute  meter — ^kilo- 
gram— second  system,  which  comprises  electric,  magnetic  and  me- 
chanical measures  in  a  consistent  way.  In  the  discussions,  Swin- 
burne remarked  that  most  physicists  who  love  simplicity  would  be 
glad  to  get  rid  of  ^'",  but  schemes  for  suppressing  it  generally 
moved  it  somewhere  else.  If  a  change  in  units  were  to  be  made,  it 
would  be  an  advantage  to  get  rid  of  the  terms  e.  m.  f.  and  m.  m.  f. 
Everett  gave  some  mathematical  explanations  of  the  paper. — Lond. 
Elec.,  May  30. 

REFERENCES. 

Ballistic  Measurement  of  Hysteresis. — Searle. — .\  long  illustrated 
and  chiefly  mathematical  paper.  In  a  former  paper  he  described  a 
method  by  which  the  energy  lost  through  magnetic  hysteresis,  for 
a  given  range  of  the  magnetic  force,  can  be  measured  by  the  throw 
of  a  ballistic  electrodynamometer  as  rapidly  as  changes  of  magnetic 
induction  can  be  measured  by  the  throws  of  a  ballistic  galvano- 
meter. He  now  works  ouc  all  the  details  and  gives  the  complete 
mathematical   theory  of  the  method. — Lond.  Elec,  May  9.  23. 

Insulation  Measurements. — Claude. — An  article  in  which  he  ex- 
plains an  older  mathematical  theory  of  the  late  Hess  on  the  constitu- 
tion and  behavior  of  the  dielectric  in  a  cable,  with  some  conclusions 
concerning  the  measurement  of  insulation.  He  illustrates  Hess'  theory 
by  a  mechanical  model,  which  is  based  upon  the  hydraulic  analogy 
of  a  condenser. — L'lud.  Elec.  March  25. 

Meters. — An  illustrated  description  of  the  latest  improved  t\'\\c 
of  Ferranti  direct-current  meter. — Lond.  Elec.  May  30. 

Telegraphy  Telephony  and  Signals. 

Telephone  and  Telegraph  Circuits  on  the  Same  Pole  Line. — KiN- 
PEY. — An  abstract  of  and  comments  on  his  paper,  read  before  the 
Dublin  section  of  the  (Brit.)  Inst.  Elec.  Eng..  on  "railway  blocks 
and  telegraphs ;  recent  practice."  In  this  paper  he  describes  the 
following  method  of  combining  telephone  and  telegraph  circuits 
which  run  on  the  same  pole  line,  so  as  to  obviate  inductive  disturb- 
ance of  the  former,  without  more  wires  than  would  be  required  for 
a  single-wire  circuit  for  each.  The  arrangement  is  shown  in  the 
adjoining   diagram.     The  two   line    wires   arc   joined   at   each   end 
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through  similar  windings  of  the  transformers,  and  the  telegraph 
line  is  connected  to  the  centers  of  the  same  winding  at  each  end 
The  telephone  set"^  are  connected  in  the  other  windings  of  the  re- 
spective transformers.  If  the  telephone  line  wine  is  led  off  the  line 
of  poles  carrying  the  telegraph  wire,  the  transformer  is  placed  at  the 
junction  pole,  and  one  end  of  the  winding  connected  with  the 
telephone   is  earthed   there,  the  other  end   being  connected   to  the 


July  5,  1902. 


ELECTRICAL     WORLD    and    ENGLNEER. 


27 


I 


continuation  of  the  telephone  line  wire,  and  earthed  through  the 
telephone  set  as  usual.  The  two  line  wires  are  in  parallel  so  far  as 
the  telegraph  currents  are  concerned,  and  the  differential  action  of 
the  transformer  windings  to  these  currents  prevents  disturbance  to 
the  telephone,  which  has  a  metallic  circuit  up  to  the  transformer 
at  the  far  end.  Disturbance  from  other  wires  is  prevented  by  cross- 
ing the  line  wires  in  the  usual  way.  Obviously,  the  two  line  wires 
must  have  the  same  resistance  in  order  to  prevent  disturbance  of 
the  telephone  by  the  telegraph  currents.— Lond.  Elec.  Rev.,  May  23. 

Coherer  for  Wireless  Telegraph.— Branly.— A  description  of  a 
new  type  of  coherer,  consisting  of  a  steel  tripod  with  slightly 
ozidized  feet,  standing  on  a  plate  of  polished  steel.  The  oxidation 
is  carried  out  at  a  fixed  temperature,  and  remains  in  the  same  state 
for  months.  The  receiving  circuit  contains  this  tripod  coherer,  and 
operates  a  Claude  relay,  which  brings  an  accumulator  circuit  into 
action.  The  Morse  connections  are  so  arranged  that,  after  the  signal 
has  been  recorded,  the  recorder,  in  returning  to  its  normal  position, 
communicates  a  slight  shock  to  the  tripod,  which  decoheres  it  and 
makes  it  ready  to  receive  the  next  signal.  The  tapping  device  used 
by  Marconi  is  thus  rendered  superfluous.  The  feebleness  of  the 
shock  required  renders  it  possible  to  increase  the  speed  of  trans- 
mission. The  coherer  is  shielded  from  the  influence  of  the  sparks 
of  its  own  transmitter  by  the  attraction  of  an  auxiliary  electro- 
magnet, which  serves  to  lift  the  tripod  very  slightly  off  the  steel 
plate  while  signals  are  being  sent  out.  He  claims  that  the  new 
coherer  is  more  regular  in  function  than  any  other  coherer,  and 
that  it  has  the  same  sensitiveness  as  any  other  coherer  used  for 
Morse  signalling. — Couiptcs  Rcndiis,  May  26;  abstracted  in  Lond. 
Elec.,  June  13. 

Automatic  Telephone  Exchanges. — Dommerque. — An  article  in 
which  he  discusses  in  detail  the  claim  that  low  telephone  rates  could 
be  obtained  by  using  automatic  exchanges,  as  the  expense  for  oper- 
ators is  done  away  with.  He  denies  this,  and  raises  the  following 
fundamental  objections  to  automatic  exchanges.  The  subscriber  has 
to  do  his  own  operating,  which  is  not  to  his  liking.  The  central 
office  mechanism  is  extremely  complicated.  Local  battery  is  used  for 
transmission  instead  of  central  energy,  while  the  whole  tendency 
of  modern  telephone  engineering  is  towards  centralization  of  me- 
chanism and  energy,  instead  of  subdivision,  as  occurs  in  the  auto- 
matic system.  The  Western  Electric  Company  is  said  to  have  ex- 
perimented with  all  forms  of  automatic  exchanges,  and  to  have  to- 
day better  automatic  systems  than  other  companies,  but  after  ex- 
tensive experiments  it  was  decided  that  it  would  be  impossible  to 
manufacture  and  maintain  automatic  exchanges  and  give  proper 
service. — Tel.  Mag..  May. 

REFERENCE. 

American  Institute. — An  article  giving  brief  biographical  sketches 
of  the  organizers  of  the  Am.  Inst.  Elec.  Eng. — Elec.  Rev.,  June  14. 


New  Books. 

Die  Elektrischen  Einrichtungen  der  Eisenbahnen.  By  R. 
Bauer,  A.  Prasch  and  O.  Wehr.  Vienna:  A.  Hartleben.  431 
pages,  318  illustrations.     Price,  6  marks. 

The  authors  have  prepared  this  volume  with  special  reference 
to  the  requirements  of  the  signallers  and  telegraphists  employed  on 
the  German  and  Austrian  railways.  No  attempt  is  made  to  develop 
the  theory  of  the  apparatus  described,  beyond  the  necessities  of 
apprehension.  In  fact,  the  theory  of  magnetism,  so  far  as  it  is 
developed,  is  archaic,  and  such  as  existed  in  books  on  physics  thirty 
years  ago.  The  practical  descriptions  of  the  apparatus  are  excellent 
and  lucid,  the  diagrams  of  connections  simple  and  cleir,  and  the 
classification  orderly  and  convenient.  No  other  book  that  we  have 
seen  gives  so  clear  and  comprehensive  a  description  of  the  various 
signalling,  automatic  and  semi-automatic  railroad  telegraph  sys- 
tems of  German-speaking  countries. 

The  first  section  of  67  pages  is  devoted  to  outlines  of  electric  and 
magnetic  theory.  The  second  section  of  72  pages  deals  with  railroad 
telegraphy.  The  third  section  of  170  pages  treats  of  the  various 
electric  block  and  signal  systems.  The  fourth  section  of  34  pages 
covers  telephony,  while  the  fifth  and  last  section  of  47  pages  is  de- 
voted to  the  treatment,  care  and  operation  of  railroad  electric  ap- 
paratus in  general.  For  the  particular  purpose  to  which  the  book  is 
devoted,  it  is  invaluable. 


Ha.vu-Book  roK  Stukkt  Railway  E.sciNeEKS.     By  H.  B 

New    York:  John   Wiley  &  Sons.     202  pages,  41    il:_  .._ 

Price,  morocco,  $1.23. 

This  little  book  is  a  convenient  size  to  go  in  the  pocket,  and  con- 
tains 14  chapters  comprising  the  following  informatioa: 

Chapter  I  is  devoted  to  mensuration,  and  covers  such  mathematical 
computations  as  arc  likely  to  be  used  in  railway  work.  It  gives  the 
formula:  briefly,  and  presupposes  a  knowledge  of  mathematics. 
Chapter  II  is  devoted  to  circular  curves  which  are  used  in  track 
laying,  and  Chapter  III  to  compound  transition  curves.  These-  curves 
are  illustrated,  and  methods  and  formulae  are  submitted  for  obtain- 
ing the  lengths  of  chords  and  arcs.  Chapter  IV  carries  this  matter 
up  still  further,  having  particular  reference  to  track  curves,  ele%a- 
tion  of  rails,  and  the  method  of  laying  out  such  curves  from  a  prac- 
tical standpoint.  Chapter  V  contains  miscellaneous  information  with 
reference  to  track  construction,  tables,  specifications  for  rail,  co4t  of 
track  construction,  and  similar  data. 

Chapter  VI  is  devoted  in  the  tirst  part  to  well-known  fonnube  in 
applied  mechanics,  which  are  important  in  car  construction  and  truck 
design.  It  closes  with  a  diagram  showing  standard  weights  for  street 
railway  cars,  giving  truck  spacing.  Chapter  VII  is  devoted  to  the 
strength  of  materials  used  in  street  railway  work,  but  curiously 
enough  nothing  is  said  about  concrete,  which  is  such  an  important 
material  in  power-house  and  track  construction.  This  is  an  evident 
oversight,  as  it  should  have  been  given  several  pages.  Chapter  VIII 
is  devoted  to  data  for  estimating,  and  includes  a  few  pages  relating 
to  the  determination  of  the  necessary  work  for  various  kinds  of 
track  construction.  It  does  not  comprise  any  commercial  figures. 
This  is  also  an  opportunity  lost  for  making  the  book  particularly 
valuable.  The  engineer  is  often  required  to  give  rough  estimates 
at  short  notice,  and  commercial  data  for  this  purpose  is  difficult  to 
obtain. 

Chapter  IX  is  devoted  to  electrical  information,  and  is  prefaced 
by  a  definition  and  review  of  the  common  electrical  terms,  and  fol- 
lowed by  copper  wire  tables  and  the  method  of  calculating  feeders. 
There  is  also  included  a  system  for  computing  the  horse-power 
necessary  for  propelling  railway  cars.  The  author  demotes  several 
pages  to  the  subject  of  aluminum  for  electrical  conductors,  which 
is  important  information  not  generally  to  be  found  in  hand-books 
of  this  character.  This  latter  feature  comprises  Chapter  X.  Chapter 
XI  is  devoted  to  railway  storage  batteries,  and  is  quite  complete  as 
far  as  the  small  number  of  pages  allotted  to  this  subject  can  make 
it  so.  Chapter  XII  is  devoted  to  tables  relating  to  rail  curvatures, 
length  of  circular  arcs  and  chords,  decimal  equivalents  in  feet  per 
fractional  part  of  inches,  and  a  five-place  table  of  natural  sines, 
cosines  and  tangents  for  every  degree  and  minute  of  the  quadrant. 

Chapter  XIII  treats  of  percentage  between  expenditures  and  gross 
receipts  of  street  railways  in  Massachusetts  apoarently  compiled  from 
State  reports.  Chapter  XIV  is  a  buyers'  director)-,  which  is  verj- 
limited,  comprising  only  21  names.  This  does  not  even  cover  the 
different  supplies  to  be  had  in  the  railway  field,  and  less  than  one- 
tenth  of  one  per  cer.  of  those  in  the  railway  supply  business.  It 
can  hardly  be  seriously  considered. 

Taking  the  book  as  a  whole,  it  may  be  said  that  the  writer  gives 
much  valuable  information,  but  he  has  tried  to  covet  too  much  in 
an  extremely  limited  compass,  with  the  result  that  some  of  the  im- 
portant subjects  taken  up  are  considered  in  the  merest  outline.  The 
most  valuable  features  are  the  chapters  relating  to  curves,  and  there 
are  also  some  useful  tables  and  tabulated  information.  The  remainder 
of  the  book  is  devoted  to  data  which  is  to  be  found  in  almost  any 
electrical  or  mechanical  band-book. 


Directory  of  Electrical  Societies,  Etc. 


American  Association  for  the  Advancement  of  Science.    Next 
meeting,  Pittsburg,  June  28  to  July  3,  1902. 

American  Electochemical  Society.    Next  meeting.  Niagara  Falls. 
N.  Y.,  Sept.  15,  16  and  17,  1902. 

American  Street  Railway  Association.    Next  meeting,  Detroit, 
Mich.,  Oct.  8,  9  and  10,  1902. 

Association  of  Edison  Illuminating  Companies.  Next  meeting, 
September,  1902. 

Canadian  Electrical  Associ.\tiox.    Next  meeting.  Toronto.  Ont.. 
1903- 
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Electrical  Contractor's  Association  of  New  York.  Semi- 
Annual  meeting,  Hotel  Ten  Eyck,  Albany,  N.  Y.,  July  15,  1902. 

I^ATioNAL  Electrical  Contractors'  Association.  Annual  meeting, 
Hotel  Walton,  Philadelphia,  July  16,  1902. 

International  Association  of  Municipal  Electricians.  Next 
meeting,  Richmond,  Va.,  Oct.  7,  8  and  g,  1902. 

National  Electric  Light  Association.  Next  meeting,  Chicago, 
May,  1903. 

New  York  State  Street  Railway  Association.  Next  meeting. 
Caldwell,  N.  Y.,  Sept.  9  and  10,  1902. 

Old-Time  Telegraphers'  Association  and  United  States  Mili- 
tary Telegraph  Corps.  Next  meeting.  Salt  Lake  City,  Utah,  Sep- 
tember, igo2. 

Society  for  Promotion  of  Engineering  Education.  Next  meeting, 
Pittsburg,  June  28  to  July  3,  1902. 

The  American  Electro-Therapeutic  Association.  Annual  meet- 
ing, Hotel  Kaaterskill,  Catskill  Mountains,  N.  Y.,  Sept.  2,  3  and  4, 
1902. 

Lozier  Lunch  at  the  Lawyers'  Club. 


Mr.  Robert  T.  Lozier,  who  for  some  years  past  has  been  managing 
with  great  success  the  business  of  the  Bullock  Electric  Manufacturing 
Company  at  its  New  York  offices,  and  has  pushed  it.s  trade  vigor- 
ously at  home  and  abroad,  has  been  called  to  the  Cincinnati  head- 
quarters by  Mr.  Bullock  to  take  entire  charge  of  the  sales  depart- 
ment. He  left  on  Saturday  to  assume  his  new  duties,  and  in  order  to 
wish  him  pro.spcrity  in  his  larger  sphere  of  responsibility,  some  25 
or  30  of  his  more  intimate  friends  gathered  at  I  p.  m.,  at  the  Lawyers' 
Club  for  lunch,  in  one  of  the  private  dining-rooms,  which  certainly 
was  never  filled  by  a  more  enthusiastic  party.  Among  those  as- 
sembled to  express  their  sentiments  toward  this  talented  and  amialilc 
young  New  Yorker,  who  in  addition  to  his  business  work,  has  done 
admirable  service  for  the  American  Institute  of  Electrical  Engineers, 
as  a  member  of  various  committees,  were  Messrs.  W.  E.  Baker,  the 


well  known  electric  railway  engineer;  G.  U.  G.  Holman,  of  the  Que- 
bec Electric  Companies  ;  P.  Torchio  and  H.  Stephenson,  of  the  New 
York  Edison  Company;  E.  S.  Keefer.  of  the  Western  Electric  Com- 
pany ;  H.  B.  Coho,  of  the  Electric  Storage  Battery  Company ;  CapL 
D.  S.  Hough;  J.  L.  Hall.  F.  Saxelby  and  W.  T.'  Spellmire,  of  the 
Bullock  Company ;  A.  K.  Warren,  of  the  Brooklyn  Rapid  Transit 
Company ;  E.  R.  Knowles  and  H.  Alexander,  the  electrical  engineers ; 
T.  C.  Martin.  Electrical  World  and  Engineer;  and  Messrs.  H.  D. 
Babbitt,  S.  H.  Evins,  H.  W.  Doubrava,  C.  D.  Zabriskie,  C  E.  Pick- 
ett, B.  W.  Payne,  N.  B.  Payne,  L.  Comstock,  C.  \'.  Edwards,  H.  C 
Gushing,  Jr.,  H.  H.  Pennock.  H.  T.  Maury,  etc.,  etc. 

Among  the  speakers  were  Messrs.  Holman,  Hough.  Alexander, 
Martin,  Spellmire,  Coho,  Warren,  Zabriskie,  Pennock  and  Hall,  and 
their  emphatic  remarks  had  the  effect  of  making  Mr.  Lozier's  cheeks 
assume  the  color  of  his  necktie.  In  response  to  all  the  kind  things 
said  about  him,  Mr.  Lozier  spoke  of  the  pride  he  had  always  felt  in 
electrical  work  ever  since  he  had  managed  Mr.  Edison  as  his  office 
boy;  and  in  outlining  electrical  engineering  development  even  during 
his  own  short  term  of  activity,  he  expressed  strong  belief  in  its  op- 
portunities as  a  career  for  every  hard  worker.  During  the  lunch,  Mr. 
Lozier  received  a  set  of  silver-backed  hair  brushes  from  his  col- 
leagues in  the  New  York  office ;  and  it  was  not  till  4  p.  m.  that  the 
gathering  broke  up  with  three  ringing  cheers  for  the  new  Cincin- 
natian. 


The   New  Telephone  Exchange  at  Saraioga,  N.  Y. 


The  independent  telephone  exchange  recently  installed  at  Sara- 
toga. N.  Y..  is  one  of  the  most  interesting  complete  equipments  evolved 
of  late.  While  it  differs  to  no  great  extent  in  its  main  principle  or 
working  from  other  like  successful  systems,  it  embodies,  however, 
in  the  construction  of  its  parts,  an  unusual  number  of  new 
features  that  are  of  importance  to  the  durability  and  efficiency  of  a 
telephone  system.  The  equipment  is  manufactured  and  installed  by 
the   International    Telephone   Manufacturing   Company.   Chicago. 

The  main  switchboard,  shown  in  Fig.  i.  is  a  full  central  energy 
lamp    signal    multiple   board    with    double    supervisory    clearing   out 
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lamps.  It  is  built  with  a  frame  capacity  for  2400  lines,  with  a  prc=;cnt 
equipment  for  500  subscribers'  lines.  The  frames  are  eight-panel 
iron  sections  arranged  for  three  operators'  positions.  They  are  con- 
structed of  angle-iron  well  braced,  to  make  them  strong  and  rigid. 
The  sections  are  so  arranged  that  when  joined  they  have  the  appear- 
ance of  one  solid  frame.    All  parts  of  the  front  and  side,  other  than 


^ 


^^ 


^^ 


FIG.    2. — ANSWKKING    J.\CK. 

the  space  for  the  jacks  and  signals,  arc  covered  with  highly  poli>hed 
dark-finish  solid  mahogany  cabinet  work  The  back  of  each  section 
is  provided  with  a  dust-proof  roller  curtain  of  heavy  canvas  covered 
with  dark  red  feh. 

The  plug  board  and  the  panel  back  of  the  plugs,  which  contains  the 
pilot  lamps,  are  covered  with  mahogany-stained  leather  belting.  At 
the  top,  in  front  of  each  section,  is  mounted  an  Acme  trough  reflector 


in  each  section.    The  multiple  jac' 

thus  greatly  reducing  the  4pacc  r. 

making  a  connectirm.     Each  .--i  in  j.  ; 

a  white  holly  strip,  and  arc  .  a  whitf 

of  five  jacks  to  the  bank.    1 

the  panels  and  firmly  clamp- 

screw  placed  under  the  stile  airip.    Any  one  bank  may  Ix 

moved  without  entirely  taking  out  the  binding  scrc«'.  The 

are  easily  removed  and  replaced. 

The  base  of  the  bank  of  jacks  and  signals,  by  whici    ••ar}; 
clamped  to  the  iron  frame,  is  of  one  piece  of 
brass,  properly  formed  and  extending  through  th. 
the  strip.  In  the  jacks  this  bar  base  is  provided  with  i 


end  is 

^heet 

ce  of 
■.cient 


size  to  receive  a  hard  rubber  bushing,  with  its  inner    ..-......;  .jf  the 

same  size  as  the  holes  in  the  front  and  back  hard  rubber  strip,  throtigfa 
which  are  placed  the  jack  ferrules.  The  ferrules  are  screwed  into  the 
bottom  connection  spring,  firmly  holding  the  springs  and  clamping  the 
three  parts  of  the  front  piece. 

The  ringing  and  listening  keys  are  set  on  the  key-shelf  with  all 
their  contact  points  toward  the  front,  and  the  one  key  cable  which 
connects  all  the  terminals  along  the  bottom,  when  the  shelf  1=  rai«<d 
for  inspecting  the  working  parts,  as  shown  in  Fig.  4.    In  ei 
arc  also  placed  a  pair  of  circuit-changing  keys  for  four-par 
ringing  line  use,  for  which  the  entire  board  is  equipped. 


Fig.  4. — Ringing  and  Listening  Keys. 


with  incandescent  lamps.  These  reflectors  are  adjusted  so  that  the 
light  may  be  thrown  properly  on  the  front  of  the  board.  The  trans- 
mitters are  mounted  on  a  nickel-plated  brass  octagon-shaped  adjust- 
able arm,  provided  in  front  with  nickel-plated  cord  pulleys  set  in 
oxidized  hangings.  The  arm  passes  through  an  oxidized  plate,  which 
forms  also  an  escutecheon  on  each  side  for  the  transmitter  cords. 
The  arm  is  guided  and  held  in  proper  position  by  an  angle  arm  fas- 
tened in  the  rear  of  the  board.  Each  operator's  position  is  provided 
with  three  pilot  lamps,  one  to  indicate  when  a  call  is  received,  one 
when  a  disconnect  signal  is  given,  and  one  when  an  operator  rings  a 
subscriber. 

The  key-shelves  are  made  of  five  layers  of  wood,  two  layers  with 
their  grain  running  crosswise,  and  the  remaining  three  lengthwise. 
The  shelves  are  hinged  so  that  they  may  be  raised  for  inspecting  and 
testing  the  keys  and  wiring.  The  key-shelves  are  provided  with  a 
spring  lock  for  fastening  and  are  opened  with  a  key.  The  plugs  and 
double  supervisory  clearing  out  lamps  are  mounted  on  the  mahogany- 
stained  leather-covered  board,  back  of  the  key-shelves. 


PIG     3. — LAMP   LINE    SIGNALS. 

In  the  front  of  the  trough  of  the  board  under  the  kcy-shclf.  in  each 
position,  are  mounted  a  pair  of  spring  jacks,  for  operators  receiver 
connecting  jacks.  The  answering  jacks  and  lamp  line  signals  (shown 
in  Figs.  2  and  3)  are  placed  alternately  in  strips  of  ten.  with  100  to 
the  position.  They  are  arranged  in  columns  of  five  strips,  or  100  sig- 
nals in  two  panels,  leaving  one  vacant  panel  between  the  operators 


The  supervisory  signal  lamps  are  mounted  similarly  to  the  line 
signals.  The  lamps  are  placed  in  a  fibre  tube,  which  is  provided  at 
its  top  with  a  collared  setting  holding  the  opalescent  jewel.  The  glass 
jewel  is  protected  from  impact  with  the  plugs  by  an  arched  wire  fas- 
tened to  the  collar  of  the  setting.     This  arched  wire  protector  also 


FIG.   5. — POWER  PLANT. 

serves  as  a  handle,  so  that  the  tube,  with  lamp,  may  be  readily  re- 
moved and  replaced  at  any  time,  from  the  top  of  the  board.  This 
form  of  construction  leaves  the  glass  jewel  flush  with  the  top  of 
the  board,  and  absolutely  avoids  any  accumulation  of  dust  in  these 
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parts.  The  bottom  of  the  lamp-holding  tube  is  slotted  to  form  a 
guide  and  leave  openings  for  the  lamp  jack  contact  points. 

The  supervisory  lamp  jacks  are  permanently  mounted  and  wired  on 
the  bottom  of  the  board.  All  line  relays,  cord  relays  and  operator's 
set  relays  are  mounted  on  the  relay  rack.  In  the  back  of  the  main 
switchboard,  no  relays,  condensers  or  coils  of  any  kind  can  be  seen. 
All  like  apparatus  is  placed  together. 

Fig.  5  shows  the  complete  power  plant  for  the  exchange.  The  bat- 
tery plant  consists  of  a  set  of  chloride  accumulators  with  cells  of 
lead-lined  wooden  tanks.  The  battery  rack  is  constructed  of  heavy 
angle  iron  and  channel  iron,  well  braced  to  make  it  strong  and  rigid. 
The  batteries  arc  set  on  shelves  of  heavy  slate  slabs,  supported  on 
the  angle  iron  crossbars  of  the  rack.  The  power  switchboard  shown 
in  front  of  the  battery  rack  is  constructed  of  a  heavy  marble  slab 
containing  the  switches  and  instruments  and  mounted  on  a  stand 
built  of  heavy  angle  iron,  all  suitably  braced. 

At  the  top  of  the  board  are  mounted  two  Weston  ammeters  and 
one  volt  meter.  Immediately  below  the  reading  instruments  is  mount- 
ed a  voltmeter  switch.  In  this  switch  the  contact  points  of  opposite 
polarity  arc  mounted  on  separate  slabs  of  slate,  which  are  fastened 


IMC.   8.  —  WALL  INSTRfMKNT. 


FIG.     6. —  MAIN      ANO     INTERMEDIATE     HACK. 

on  the  back  of  the  switchboard.  The  switch  is  controlled  from  the 
face  of  the  Ixiard  liy  a  hand  wheel  and  index  plate.  This  switch  gives 
a  positive  knife-switch  connection,  and  docs  not  depend  on  the  un- 
certain pressure  of  small  springs  for  the  contacts.  On  the  center 
of  the  board  arc  mounted  necessary  knife  switches  for  controlling 
the  entire  system.  At  the  bottom  of  the  power  board  arc  mounted  the 
bus  bars  and  D.  &  W.  lightning  arresters.  Immediately  above  the  bus 
bars  in  the  center  is  mounted  a  circuit  breaker.  Between  the  circuit 
breaker  and  the  knife  switclies  are  mounted  the  rheostats,  which  arc 
provided,  on  the  face  of  the  board,  with  a  small  hand  wheel  and  dial 
plate  similar  to  the  v(»ltmeter  switch.  All  metal  parts  on  the  face 
of  t'lic  power  board  are  co|iper-plated  and  highly  polished.  The 
power  ec|uipment  consists  of  a  2-hp  Wagner  motor,  directly  connected 
to  a  2-hp  Roth  charging  dynamo,  for  the  charging  set.  For  the 
ringing  set  is  furnished  one  Roth  combinatioM  generator,  and  a  half- 
hp  Wagner  motor.  The  combination  generator  may  be  operated  from 
the  motor  or  from  the  storage  battery  set.  The  power  machine  tables 
are  constructed  of  heavy  angle  iron  and  channel  iron,  strongly 
braced,  on  which  is  mounted  a  heavy  wood  frame  supporting  the 
base  of  the  machines  on  heavy  solid  rubber  balls. 

Fig.  6  shows  the  combination  main  and  intermediate  rack,  with  heat 
coil  protectors  The  desk  telephone,  as  shown  in  Fig.  ",  is  constructed 
with  all  of  its  metal  parts  of  heavily  nickel-plated,  highly  polished  cast 
brass.  The  switch  is  momited  in  the  head  of  the  pedestal  with  all  its 
contact  springs,  for  both  sides  of  the  circuits,  mounted  in  hard  rub- 
ber, perfectly  insulating  the  circuit  from  the  pedestal  and 
hook,    .md    avoiding   the    use  of   any   of   the   exposed    metal    parts 


for  any  part  of  the  circuit  at  any  time.  The  contact  springs  are  of  the 
best  German  silver  and  are  provided  with  platinum  contacts.  The 
springs  and  contacts  are  so  arranged  that  they  form  a  positive  sliding 
connection  at  all  times.  The  hook-restoring  spring  is  of  heavy  Ger- 
man silver  sheet,  and  is  formed  to  pass  around  the  pedestal  on  two 
sides.  This  construction  gives  a  double  spring  and  furnishes  a  re- 
storer three  inches  in  length,  making  a  very  live  and  durable  switch, 
and  avoiding  the  use  of  a  small  exposed  spiral  spring  under  the 
switch  hook.  The  switch  springs  and  the  restoring  springs  are 
covered  with  a  brass  tube  cap  to  completely  conceal  the  working  parts, 
together  with  all  connecting  cords  and  wires. 

The  pedestal  is  provided  with  an  adjustable  head  for  the  trans- 
mitter, so  it  may  be  raised  up  and  down.  This  adjustable  head  is 
provided  with  a  concealed  stop  for  allowing  its  adjustment  the  proper 
distance  only.  The  transmitter  cords  taken  directly  from  the  front 
and  back  electrodes,  pass  through  the  head  and  the  pedestal  into  its 
base,  and  terminating  in  properly  mounted  binding  posts.  The  in- 
duction coil  is  mounted  on  a  neatly  constructed,  heavily  japanned 
metal  base.  The  cord  terminals  are  supported  on  a  fibre  insulated  bar 
mounted  on  the  induction  coil  base. 

The  wall  instrument  shown  in  Fig.  8  is  constructed  with  the  usual 
backboard  with  shelf.    The  induction  coil  is  mounted  in  the  base  of 


FIG.  7. — DESK   TELtrHONE. 

the  arm.  The  coil  box  is  provided  with  a  false  Inmom,  to  which 
it  is  hinged  and  locked.  The  false  bottom  is  permanently  fastened 
to  the  backboard  and  can  be  conveniently  opened  for  inspecting  and 
testing  the  working  parts.  All  wire  terminals  and  c»Minecting  wires  arc 
mounted  in  the  coil  box,  and  are  fully  concealed  when  the  box  is 
closed.  On  this  instrument,  as  well  as  on  the  desk  set,  there  are 
no  exposed  metal  parts,  binding  posts,  screws  or  connecting  wires 
that  form  any  part  of  the  circuit  at  any  time. 


Telephone  Switchboard  Manufacturing  in  New  England. 


The  Couch  &  Sceley  Company,  of  Boston,  Mass.,  in  its  factory 
of  30,000  feet  of  floor  space  devotes  an  entire  floor,  or  10.000  square 
feet,  wholly  to  switchboard  work.  Its  switchlxjard  line  includes 
both  central  energy  and  magneto-call  t>'pes  for  both  transfer 
and  multiple  systems,  toll  line  boards,  hotel  and  small  private 
plant  apparatus,  with  complete  facilities  for  building  equipment 
to  any  specifications.  Another  department  is  occupied  wholly  in 
making  central  energ>-  and  magneto-call  tN-pes  of  telephones,  with 
a  capacity  for  producing  lOO  complete  instruments  per  day.  An- 
other department  is  given  over  entirely  to  "interior"  apparatus, 
of  which  the  company  makes  a  large  line,  including  automatic 
intercommunicating  systems  and  similar  types  for  every  con- 
ceivable purpose.  The  personnel  of  this  company  is  composed  of 
the  following:  Francis  H.  Whitman,  president;  Raymond  L. 
Whitman,  treasurer,  Elisha  B.  Seeley.  general  manager. 
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Mordey-Fricker  Electricity  Meter. 


At  the  Royal  Society  Conversazione,  on  May  14,  there  was 
shown  a  new  and  very  simple  electricity  meter  differing  in  prin- 
ciple and  mode  of  action  from  other  types  of  meters  in  use. 
The  meter  is  the  invention  of  Mr.  W.  M.  Mordey  and  Mr.  G.  C. 
Fricker,  and  is  suitable  for  either  direct  or  alternating  current. 
It  may  be  described  as  a  combination  of  an  ordinary  clock  with  a 
galvanometer  coil  surrounding  a  soft  iron  needle.  Its  con- 
struction will  be  readily  understood  from  the  illustrations  in  con- 
nection with  the  following  description  : 

Fig.  I  shows  the  meter  complete  in  its  case.  Figs.  2  and  3 
are  back  and  front  views  with  the  cover  removed.  Fig.  4  shows 
one  coil  of  the  winding  removed,  revealing  the  "armature."  Two 
examples  were  shown  at  the  Conversazione,  a  20-light  and  a  10- 
light  meter.  The  illustrations  are  from  photographs  of  the  for- 
mer. 

The  meter  consists  of  a  clock  deprived  of  its  hair-spring  and 
carrying  on  its  balance-wheel  shaft  a  disc  of  slate  on  which  a 
few  pieces  of  iron  wire  or  iron  strip  are  fixed  in  the  manner  of 
a  compass  card.  This  disc  is  surrounded  by  a  fixed  coil  of  wire, 
conveying  the  current  to  be  metered.  The  disc  acts  as  a  variable 
hairspring.  The  iron  which  it  carries  is  magnetized  more  or 
less  strongly  by  the  current,  a  directive  action  being  exerted  in  an 
opposite  sense  to  that  acting  on  a  galvanometer  needle,  that  is  to 
say,  tending  to  bring  the  iron  needle  to  a  central  or  axial  position 
in  thtjcoil.  This  action,  in  conjunction  with  the  ordinary  action 
of  thadriving  spring  of  the  clock,  causes  the  disc  to  oscillate  at  a 
rate  proportional  to  the  current.     The  meter  does  not  go  at  all 


H-cp.  lamp.  The  prcsurc  drop  due  to  the  resUtance  of  the  coil 
is  abr>ut  0.7  per  cent,  on  full  load 

The  winding-up  of  the  clocicwork  i»  a  very  r,  as 

one  winding  is  enough  to  la&t  for  about  three  :  alla- 

tions  of  the  kind  for  which  the  insrrument  i%  intended.  A*  the 
clock  does  not  go  at  all  when  no  current  i*  passing,  the  running- 
down  of  the  spring  is  very  slow.  For  thi«  reason  it  has  not  been 
thought  necessary  to  introduce  the  complication  of  an  automatic 
self-winding  gear.  As  it  is  the  practice  for  meter  inspectors  to 
visit  all  meters  at  least  once  a  quarter,  and  as  the  operation  of 
winding  up  lakes  the  inspector  only  a  few  seconds  and  will  not 
necessitate  any  extra  visits  on  his  part,  it  will  probably  be  ad- 
mitted that  there  is  no  piactical  objection  on  this  score.  The 
question  of  the  life  of  the  clockwork  is  of  some  importance.  An 
ordinary  eight-day  clock  movement  is  used,  but  as  at  the  average 
speed  of  the  meters,  the  clock  for  each  wind-up  runs  for  about 
three  months,  it  will  be  evident  that  the  life  will  be  much  greater 
than  that  of  an  ordinary  clock. 

These  instruments  are  intended  especially  for  small  installations 
of  lamps  which  now  in  many  places  form  a  large  proportion  of  the 
new  work  that  is  coming  on  central  stations,  installations,  say.  of 
twelve  to  thirty  lamps.  So  long. as  the  same  range  is  used  they 
may,  however,  be  equally  used  for  much  larger  loads,  such  as, 
for  example,  motors  of  10  to  20-hp,  on  which  the  minimum  load  is 
not  less  than  one  hp.  For  such  cases  as  the>'  are  readily  calibrated 
to  read  directly  in  units,  they  are'  likely  to  be  of  use  for  power 
purposes. 

It  will  be  seen  that  this  meter  is  not  of  a  type  similar  to  any 
meters  in  use.     Meters  may  be  divided  into  a  number  of  classes. 


Figs,  i,  2,  3  and  4. — Mordey-Frkker  Electricity  Meter. 


when  no  current  is  passing;  there  then  being  no  directive  action 
on  the  iron,  the  disc  comes  to  rest  at  one  or  the  other  extreme 
of  its  arc  of  oscillation. 

The  balance-wheel  shaft  is  carried  on  a  footstep  jew_el,  but  in 
order  to  relieve  that  jewel  of  pressure  and  prevent  risk  of  injury 
to  it,  a  torsionless  silk  fibre  suspension  is  used  attached  to  the 
shaft  by  a  bent  wire  spring;  thus  practically  the  whole  weight 
of  the  shaft  and  disc  is  taken  off  the  jewel.  This  suspension  is 
not  essential.  The  meter  works  quite  well  without  it.  It  is 
used  simply  as  a  safeguard  against  damage  to  the  jewel  and  con- 
sequent interference  with  the  running  of  the  meter,  such  as  might 
otherwise  result  from  long-continued  use. 

The  meter  is  an  ampere-hour  meter,  bui  for  use  on  constant- 
pressure  circuits  the  counter,  which  is  geared  to  the  clock,  is 
arranged  to  indicate  the  consumption  directly  in  kilowatt-hours. 
The  base  of  the  instrument  is  provided  on  one  side  with  a  seal- 
ing chamber  to  which  access  is  obtained  by  a  movable  plate  at 
the  bottom,  the  wires  passing  through  holes  at  the  sides. 

These  meters  are  suitable  for  either  direct  or  alternate  current. 
They  may  be  wound  for  any  pressure.  An  important  feature  is 
that  with  alternate  currents  there  is  no  "frequency  error,"  the 
constant  being  the  same  for  all  practical  frequencies.  As  it  is 
found  in  practice  that  on  many  installations  fi  considerable  loss 
to  the  central  station  results  from  inaccurate  records  of  very 
small  and  long-continued  loads,  these  meters  are  made  to  record 
the  smallest  loads  met  with  in  practice,  such  as  one  5-cp:  or  one 


such  as  commutator  motor  meters,  induction  motor  meters,  mer- 
cury meters,  electrolytic  meters,  diflferential  clock  meters  and 
periodic  integrating  clock  meters  each  class  having  several  rep- 
resentatives; but  the  present  meter  is  the  first  practical 
example  of  a  type  consisting  of  a  single  simple  clock  which  docs 
not  go  at  all  when  there  is  no  current,  ^nd  when  there  is  cur- 
rent, goes  at  a  speed  proportional  to  that  current.  The  meter  is 
being  made  by  the  British  Insulated  Wire  Company  for  the 
Mordey-Fricker  Electricity  Meter  Company,  Ltd.,  of  Grosvenor 
Mansions,  Victoria  Street,  S.  W. 


lUuminations  in  a  Canadian  Hotel. 


In  connection  with  the  recent  meeting,  at  Quebec,  of  the  Can- 
adian Electrical  Association,  the  headquarters  were  established  at 
the  beautiful  Hotel  Frontenac,  and  the  occasion  was  sjized  for 
some  very  effective  special  lighting,  both  inside  and  outside  the 
building.  The  work  was  done  by  the  National  Electric  Improve- 
ment Company,  of  New  York  City,  through  Mr.  Russell  Spaulding. 
who  installed  no  fewer  than  4.500  lights  with  the  '"Elblight"'  sys- 
tem. 

The  interior  of  the  Chateau  Frontenac  was  decorated  with  green 
Elblight  cable  and  about  2.500  lights.  Various  electrical  lighting 
boards  bearing  the  insignia  of  the  association  were  distributed  in 
the  lobbies  of  the  hotel.  Hearts,  circles  and  other  designs,  made  of 
Elblight    strips,    and    boards    bearing    various    ornamental    designs. 
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such  as  bunches  of  grapes,  shields  and  emblems,  illuminated  by  the 
system  were  disposed  effectively.  The  banquet  of  the  association 
was  profusely  decorated  with  Elblight  cable  and  miniature  lamps, 
which  were  .so  well  appreciated  that  about  fifty  per  cent,  of  them 
were  taken  away  by  the  guests  as  souvenirs. 

In   addition   to   this,   the   Duflferin   Terrace,   one-third   of  a  mile 
long,  was  festooned  from  end  to  end  with  Elblight  cable  and  2,000 


Acme  Time   Switches. 


KIG.    I. — ILI.U.MINATION.S    IN    (11  .\TK.\i;    KKONTKN AC. 

lamps,  blue,  white  and  red.  the  French  national  colors.  The  sight 
was  a  beautiful  one,  and  the  view  from  Point  Levis,  across  the 
St.  Lawrence  River,  was  one  to  be  long  remembered,  but  very 
diflicult   to   photograph  succcssfullv. 


I  K;.    J.  — II.IIMINATIONS    IN    CHATKAf    KRONTENAC. 

The  entire  lot  of  Elblight  material  taken  to  Quebec  was  bought 
by  enterprising  residents  of  Quebec,  who  intend  to  use  it  for  decor- 
ations during  the  important  festivities  which  vill  be  held  there  this 
summer.  The  system  was  generally  acccptctl  with  much  favor  by 
experts  ;mu1   engineor.-«  attending   the  convention. 


Attention  has  been  paid  in  these  pages  to  the  development  of  auto- 
matic controllers  of  electric  lighting  circuits,  etc.,  by  the  Acme  Switch 
Company,  of  Hartford,  Conn.  There  exist  many  places  and  instal- 
lations of  lights  and  motors  where  it  is  desirable  or  necessary 
to  cut  the  apparatus  in  or  out  at  a  given  time,  and  when  contracts 
are  made  on  a  time  schedule,  a  switch  that  will  "call  time"  is  re- 
quisite. We  have  already  illustrated  the  earlier  t>-pes  perfected  by 
the  company,  and  now  show  the  single-pole  rotary  switch  form,  de- 
signed for  outdoor  work,  and  intended  to  meet  the  requirements  of 


zr 

TIME   SWITCH. 

any  central  station  or  consumer  wishing  to  control  one  or  two  arc 
lights.     It  has  a  snap-switch  movement,  and  is  made  at  present  in 


15  and  25-amp.  sizes.  As  a  less  exacting  demand  is  made  upon  the 
clockwork  in  this  style  of  switch,  it  is  and  remains  in  better  con- 
dition to  withstand  the  variations  of  heat  and  cold,  such  as  are  en- 
countered in  exterior  use  of  such  apparatus.  Each  switch  and 
clock  movement  is  enclosed  in  a  dust-proof  iron  case,  and  the  door 
of  each  is  provided  with  lock  and  key  to  prevent  illegitimate  inter- 
ference. 


Protected  Multipolar  Type  Motor. 

The  Quaker  City  Electric  Company,  of  Philadelphia,  is  placing 
on  the  market  a  direct-current  type  of  electric  motor  for  general 
use  and  also  for  application  in  cases  where  a  dust  and  moisture- 
proof  machine  is  necessary.  The  motor  may  be  installed  in  any 
position — on  the  wall,  ceiling  and  floor — and  in  any  position  be 
belted,  geared  or  direct-connected  to  the  load. 

The  field  magjict  i>  of  one  piece  of  ojien-hearth  steel,  and  the 


EI-ECTRK     MOTOR. 

field  coils  are  form-wound  and  interchangeable.  The  brush  holders 
are  of  a  special  design:  they  are  radial  in  action,  self-adjusting  and 
self-feeding.  The  bearings  are  of  an  improved  self-oiling  type 
of  large  surface  and  having  the  feed-rings  and  reservoir  immedi- 
ately accessible  without  the  removal  of  bolts  or  screws.  The 
armature  is  of  the  iron-clad  laminated  type,  the  coils  being 
secured  in  slots.  The  machines  are  wound  for  no,  220  or  500 
volts,  with  shunt  series  or  compound  fields. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Money  was  freely  of- 
fered, the  closing  rates  being  4^@4H  per  cent,  for  60  to  90  days,  and 
AV2  @  aVa-  per  cent  for  four  to  six  months.  In  the  stock  market 
there  was  limited  activity,  yet  the  tone  was  strong,  with  advances 
throughout  the  railway  list.  The  United  States  Steel  stocks 
tended  somewhat  to  recover,  although  the  uncertainty  as  to  the 
outcome  of  the  injunction  case  was  adverse  to  activity  in  ihem. 
Industrials  were  irregular  and  traction  properties  were  dull. 
Brooklyn  Rapid  Transit  closed  at  67^,  being  a  net  gain  of  lyi 
points,  the  sales  aggregating  15,565  shares.  Metropolitan  Street 
Railway  closed  at  I48K'>  ex-div.,  a  net  loss  of  l^-point,  the  total 
number  of  shares  sold  being  4700.  In  the  electric  list  there  was 
comparatively  little  business,  the  sales  of  the  General  Electric 
aggregating  2010  shares,  the  closing  quotation  being  305,  ex-div., 
a  net  gain  of  i  point.  This  stock  moved  between  304  and  309 
during  the  week.  Westinghouse  Electric,  common,  was  quite 
steady  as  to  price,  the  closing  quotation  being  210,  which  was 
the  highest  figure  of  the  week  and  209  the  lowest;  the  closing 
price  represents  a  net  loss  of  I  point.  Western  Union  was  weak, 
closing  at  89^,  being  a  net  loss  of  i^  points.  American  Tele- 
phone &  Telegraph  made  a  net  gain  of  i^  points,  closing  at  179, 
which  was  the  highest  figure  of  the  week.  American  District 
Telegraph  made  a  net  gain  of  J/2  point,  closing  at  36^  after  reach- 
ing 38.  In  Boston  dullness  prevailed,  General  Electric  closing  at 
Yz  point  lower,  and  American  Telephone  &  Telegraph  Y^  of  a 
point  higher.     Following  are  the  quotations  of  July  2: 


NEW  YORK 


June  24.  July  i. 

American  Tel.  &  Cable..   87  — 

American  Tel.  &  Tel.  . .  .  17S  163 

American  Dist.  Tel 35  38 

Brooklyn   Rapid  Transit.    66^^  67 54 

Commercial  Cable —  — 

Electric     Boat 28  28 

Electric  Boat  pfd 40  40 

Electric   Lead   Reduc'n..      3  2ji 

Electric  Vehicle 7J4  6 

Electric  Vehicle  pfd is54  14 

General    Electric    305  — 


June  2±.  July  i 
Gen.  Carriage  (n.  st'k) .  .     s^       — 

Hudson  River  Tel — 

Metropolitan   St.    Ry.  ...  148 
N.  E.  Elec.  Veh.  Trns.  .   — 

N.  Y.  E.  V.  T.  Co 13 

N.  Y.  &  N.  J.  Tel — 

Tel.  &  Tel.  Co.  of  Am.  .   — 

Western  Union  Tel 89 

West.  E.  &  M.  Co 210 

West.   E.  &  M.   C.   pfd. 206 


148^ 
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BOSTON 


June  24.  July  i. 
American  Tel.  &  Tel    .  .  .  17SK      163 
Cumberland   Telephone..   —  — 

Edison    Elec.    Ilium —         280 

Erie  Telephone —  — 

General  Electric  pfd —  — 


June  24.  July  i. 

Mexican    Telephone 2J4  ^V* 

New  Eng.  Telephone.  ..  .146         146 

Westinghouse   Elec —  — 

Westinghouse  Elec.  pfd.  —  — 


PHILADELPHIA 


June  24.  July  i. 

American    Railways ASYi       4SM 

Elec.   Storage  Battery...   88  90 

Elec.   Storage  Bat'y  pfd.   88  90 

Elec.  Co.  of  America tYa         sJi 


June  24.  July  i. 

Phila.   Traction   98^^        98J4 

Phil.  Electric   S^^       — 

Pa.     Elec.    Vehicle i  — 

Pa.  Elec.  Vehicle  pfd...     3  — 


CHICAGO 


June  24.  July  i. 

Central    Union    Tel —  — 

Chicago  Edison   180*  — 

Chicago    City    Ry 205  205 

Chicago    Teleph.    Co....  160  — 

National  Carbon 22j4  23 

*  Asked. 


June  24.  July  i. 
National  Carbon  pfd...  gSyi  97>4 
Northwest    Elev.   com...   34  — 

Union  Traction   ij'A        ^(>% 

Union  Traction  pfd —  — 


CHICAGO  ELECTRIC  ELEVATED.— The  committee  on 
local  transportation  has  agreed  to  recommend  that  an  ordinance 
be  granted  permitting  the  Metropolitan  West  Side  Elevated 
Company  to  build  an  extension  from  Market  Street  to  Fifth 
Avenue  between  Van  Buren  and  Jackson  Streets.  The  ordi- 
nance will  also  provide  for  connection  with  the  loop,  but  ofiicials 
of  the  company  say  the  new  piece  of  track  will  be  operated  as 
a  sub-terminal  exclusively.  They  contend  that  the  plan  is  to 
give  the  patrons  of  the  wholesale  district  room  to  get  in  the 
cars,  which  under  present  conditions  are  packed  to  their  full 
capacity  by  the  time  they  get  around  the  loop  during  busy  hours. 
It  is  estimated  that  fully  20,000  passengers  are  forced  to  take  the 
surface  lines  because  of  these  conditions.  The  company  has 
prepared  for  the  financing  of  the  construction  work.  About 
$1,500,000  will  -be  spent,  and  the  work  is  expected  to  be  finished 
before  the  year's  end.  Thirty-seven-year  four  per  cent,  gold 
bonds,  under  a  mortgage  already  executed  by  the  company, 
are  to  secure  the  loan.  The  First  National  Bank  has  agreed  to 
take  the  bonds  at  private  terms  and  pay  oyer  the  money  to  the 
company  as  the  construction  work  necessitates. 

WESTERN  UNION  AND  POSTAL.— It  is  said  that  the 
Postal   Telegraph-Cable   Company  earned  8  per   cent   upon  its 


^any  st 
sued  « 
aggrcg 


$15,000,000  of  stock  last  y  •'^      '!  '  •-  -'      '•■  '-  ''radically 
treasury  of  the  CoramtrL  ,  which 

1897  issued  $20,000,000  of    .  -.  -   .,   .  -    '"--  - 

$15,000,000  were  i>>>.ued  to  be  exchanged  : 

at  par.     Five   million   dollars   worth   of 

reserved  for  cxtcniion  of  the  Postal  li:.  now 

about  200,000  miles.     The   Western   U;  .b^u 

miles  of  wire.     It  has  a  capital  stock  of  %f/j, 

debt  of  $19,660,000,  a  total  capital  of  $117  ; 

against  a  capitalization  of  $100  per  mile  by  the  i  ' 

Western    Union    earned    m    per    cenL    upon    its  •.    y 

against  8  per  cent  by  the  Postal  Company.    The  Western 

Company   operates   21,934  telegraph  offices   zvA   Tn.-z^o 

line,  "two  star"  and  telephone  stations,  a^ 

offices  and  10,724  "other"  line,  "two  star"  a: 

operated  by  the  Postal  Companies. 

WESTERN  UNION  is  having  trouble  with  its  opera- 
Chicago,   and   some   loose   "strike"  talk  is   heard.     Mea: 
improvements  are   going  on.     In  addition  to  placing  eigr.* 
new  lines  between   New   York  City  and  Chicago  the  maiu 
ment  intends   to  do  away  with  the  Wheatstone  system  wl 
has  been  in  use  on  some  of  the  existing  lines  between  the 
cities,  and  it  is  not  unlikely,  as  a  result  of  the  change,  iha* 
operators  may  be  discharged.     This  may  add  to  the  let 
insecurity    among    the    company's    employes,    and    further 
sentiment  in  favor  of  the  formation  of  a  union.    The  cost  of 
new   lines   would  appear  to  be    provided   for  in   the  $3/XK 
additional  bonds  which  were  listed  April  9,  of  which  $2fiCfi 
were  to  be  used  solely  for  or  in  case  of  purchase  of  impr 
ments,  betterments  or  extensions  of  the  property  and  the 
velopment  and  enlargement  of  the  business. 

CONSOLIDATION  AT  PROVIDENCE.— The  Rhode  Is 
Company  has  acquired  the  property  of  the  Union  Traction  C 
pany,  of  Providence,  the  Pawtucket  Street  Railway  Company,  anc 
Rhode  Island  Suburban  Railway  Company,  for  a  period  of 
years.  The  Rhode  Island  Company  has  been  controlled  by 
United  Gas  Improvement  Company,  of  Philadelphia.  The 
lowing  officers  were  chosen:  President,  Marsden  J.  Perry,  P 
idence;  vice-presidents,  S.  P.  Colt,  Providence;  Rand.  11  Moi 
and  Walton  Clark,  Philadelphia ;  secretary  and  treasurer,  L 
Little,  Philadelphia;  general  manager,  A.  T.  Potter  Pi 
dence. 

VIRGINIA   PASSENGER    &   POWER    COMPANY.- 

street  railway,  lighting  and  power  companies  of  Richmond, 
have  been  consolidated.  The  merger  embraces  the  Virginia  I 
trical  Railway  &  Development  Company,  the  Richmond  1 
tion  Company,  and  West  Hampton  Park  Railway  Comp 
Major  James  D.  Patton  has  been  elected  president.  Stockhol 
of  the  Richmond  Traction  Company  received  $50  per  share 
their  stock,  and  the  Virginia  Electrical  Railway  &  Developt 
Company  gets  $50  per  share — the  par  being  $100.  A.bout  Si, 
000  will  '.•?■  paid  in  connection  with  the  deal. 

MASSACHUSETTS  GAS  COMPANIES.— In  discussing 

Boston  Gas  situation,  the  i'nitcJ  States  Investor  says:  "In 
reorganization  which  is  to  be  effected  the  Massachusetts 
Companies,  it  is  believed,  will  form  the  parent  company,  an 
the  course  of  time  it  is  felt  that  the  securities  of  the  latter  wi 
actively  traded  in  and  will  constitute  one  of  the  features  01 
Boston  stock  market.  Ultimately,  also,  it  is  expected  that 
local  electric  light  companies  will  be  included  in  the  great 
combination." 

DIVIDENDS.— Directors       of       Consolidated       Traction 
New  Jersey  have  declared  a  dividend  of  ij'i   per  cent,  pa> 
July    15.    The    directors    of    Electric    Storage    Batterj-    have 
dared  the  regular  quarterly  dividends  of  ij^  per  cent  on 
the  common  and  preferred  stock,  payable  July  I. 

MONTGOMERY,  ALA.,  LIGHTING.— The  Montgoi 
Light  &  Power  Co.,  for  the  year  ending  February  28,  shows  g- 
$173,323,  and  net,  $92,943.  with  a  surplus  over  all  charges  of 
S80.    The  gross  in  1901  was  $154,880,  and  in  1899  was  $136,11 

INDL\NAPOLIS  TROLLEYS.— The  United  Gas  Impi 
ment  Company,  of  Philadelphia,  has  taken  over  the  Indiana; 
Street  Railway  Company,  of  Indianapolis.  Its  trackage  is 
miles;  capital,  $5,000,000,  and  bonded  indebtedness,  $9,500,0 

TOLEDO  RAILWAYS  AND  LIGHTING.— Application 
been  made  to  the  committee  on  stock  list.  New  York  Stock  Exch; 
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t  the   Toledo   Railways  &   Light   Company,  Si2,ooo,fOO  capital 

OXE  &  WEBSTER,  of  Boston,  are  reported  to  have  ac- 
id the  Jacksonville,  Fla.,  Street  Railway  properties. 

:W  HAMPSHIRE  TROLLEYS.— It  is  stated  that  Thomp- 
Tenny  &  Crawford,  of  Xo.  25  Broad  street,  Xew  York  City, 
rranging  an  imi)ortant  consolidation  of  street  railroads  in 
Hampshire,  and  it  is  announced  that  the  underwriting  of  the 
;  is  now  in  progress.  The  proposed  company  will  be  known 
e  Xew  Hampshire  Traction  Company.  Charles  S.  Fair- 
former  Secretary  of  the  Treasury,  will  be  president.  The 
York  Security  and  Trust  Company  will  act  as  trustee  of  the 


[Commercial  Intelligence. 

'E  WEEK  IX  TRADE. — The  unseasonably  cool  weather 
?  the  past  week  has  had  some  effect  on  retail  trade  distri- 
n.  Confidence  in  the  outlook,  however,  is  evidenced  by  the 
lued  heavy  buying  for  fall  delivery  noted  in  the  great  grain- 
ing sections  of  the  West.  This  is  reflected  in  the  large  in- 
e  in  railway  earnings,  except  where  in  the  case  of  the  coal 
distribution  is  paralyzed  by  the  general  shut-down  of  pro- 
)n  and  consumption.  Aside  from  this  single  exception,  how- 
the  general  industrial  situation  has  rather  improved.  Quiet- 
in  the  lumber  trade  is  noted  at  the  principal  centers,  but 
ills  arc  firm  as  to  prices  and  stocks  are  badly  broken.  There 
iiuch  demand  as  ever  for  the  cruder  forms  of  iron  and  steel. 
i,  bars  and  structural  material  are  active  and  the  latter  is 
.•d  far  ahead.  Foreign  iron  and  steel  are  being  bought  freely 
Id  material  is  being  carefully  looked  after.  Other  metals 
ull  and  lower,  copi)er  and  tin  being  especially  very  much 
:r.  The  business  failures  for  the  week,  as  reported  by 
treet's  numbered  153  as  against  177  the  week  previous  and 
e  same  week  last  year. 

WLIXG  &  HARXISCHFEGER,  Milwaukee,  Wis.,  state 
2mand  for  electric  cranes  and  hoists  remains  highly  satis- 
y.  The  present  booking  of  orders  is  on  the  average  of  one 
per  day,  which,  fully  equals  their  cai)acity.  There  is  a  no- 
Ic  broadening  of  inquiries,  ])articularly  from  the  Central 
Western  States,  and  the  prospect  for  sales  in  these  sections 
very  good.  The  foreign  demand  is  better,  judging  by  the 
ies  within  the  last  month.  Prominent  among  the  recent 
asers  of  cranes  and  hoists  are  as  follows:  Pennsylvania 
ad  Coni])any,  West  Philadelphia,  one  6-ton  trolley;  Grand 
ng  Track  Company,  Chicago,  one  75-ton  ladle  crane  with 
auxiliary  trolley;  Stanley  Electric  Manufacturing  Com- 
Pitlsfield,  Mass.,  for  Michigan-Lake  Sujjerior  Power  Com- 
Sault  Ste.  Marie,  Mich.,  two  15-ton  cranes;  S.  Morgan 
Company,  York,  Pa.,  one  lo-ton  crane;  Pressed  Steel  Car 
iny,  Allegheny,  Pa.,  one  5-ton  special  hoist ;  The  Westing- 
Machine  Company,  East  Pittsburg,  one  lo-ton  crane;  Pitts- 
Plate  Glass  Com])any,  Ford  City,  Pa.,  one  3-ton  crane; 
•hem  Steel  Com])any,  South  Bethlehem,  Pa.,  one  30-ton 
with  lo-ton  auxiliary  trolley,  three  2-ton  chain  block  cranes; 
V.  tt  V.  Brown  Company,  Elizabcthport,  X.  J.,  one  15-ton 
with  3J/2-ton  auxiliary  hoist;  Jas.  B.  Clow  &  Sons,  Xewcom- 
vn,  O.,  one  5-ton  hoist;  American  I'oundry  &  Construction 
lazlewfiod,  I 'a.,  one  5-ton  si)ecial  hoist.  Buffalo  Foundry 
luffalo  N.  Y.,  two  30-ton  cranes  with  5-(f>n  auxiliary  hoist, 
o-lon  cranes;  Ball  Engine  Company,  Erie,  Pa.,  one  25-ton 
with  5-lon  auxiliary  lir)ist. 

CENT  WF.STIXGHOUSE  ORDERS.— A  steam  railway 
Ies  long,  the  Cincinnati.  Georgetown  &  Pottsmouth  Rail- 
is  shortly  lo  be  converted  froiu  steam  to  electric  traction, 
'cnnis  Railway  lM|uipnient  Company,  which  has  the  contract, 
ccnlly  purciiased  from  the  Westiiighousc  Electric  &  Mann- 
ing Company  two  600-kw  alternating-current  generators 
number  of  300-kw  rotary  converters  for  sup|)lying  current 
line.  'J'hc  Coke  Oven  Blowers  in  the  Buffalo  plant  of  the 
wanna  Iron  &  Steel  Company  are  to  be  operated  by  direct- 
clod  electric  motors.  Ten  induction  motors  of  75-hp  each 
•eccntly  been  purchased  by  the  above-named  c<im]iany  lor 
urposo  from  the  WcstinglK^usc  Electric  &  Manufacturing 
any.  I'our  induction  motors  of  100-hp  each  will  be  used  for 
ing  the  gas  cleaning  plant,  and  the  machine  shop  will  like- 
)e  driven  by  induction  motors.  This  company  has  lately 
t  in  all  151  Westinghouse  induction  motors  of  from  i  to 
I  each.  The  Fayette  Manufacturing  Company  will  use  elec- 
powcr  transniission  for  driving  its  new  plant  for  the  manu- 
;  of  refractory  brick  at  Chester,  Pa.  The  entire  power  for 
ixing  and  grinding  of  the  ingredients  and  for  conveying  the 
:o  and  from  I  lie  various  m.Tohinos  and  finally  pressing  them 


into  shape  will  be  furnished  bj'  induction  motors.  The  Faj'ette 
Companj'  has  recentlj-  purchased  from  the  Westinghouse  Com- 
panj'  a  3-phase  equipment,  including  an  engine-type  alternator, 
exciter,  switchboard,  and  alternating-current  motors  aggregating 
290-hp. 

FOREIGX  COXTRACTS  FOR  PELTOX  OUTFITS.— The 
Pelton  Water  Wheel  Company  has  secured  a  contract  through  the 
Allis-Chalmers  Companj'  calling  for  a  2000-hp.  hydraulic  plant, 
which  is  to  be  constructed  near  Barcelona,  Spain,  by  the  Crisn^ 
Company,  for  the  purpose  of  operating  a  Portland  cement  fac- 
tory about  to  be  built  there  with  American  equipment.  There 
will  be  nine  Pelton  waterwheels,  varj'ing  from  24  inches  to  94. 
in.  in  diameter.  Three  miles  (some  1,200  tons)  of  steel  riveted 
pipe  will  also  be  utilized.  The  pipe  will  be  of  three  sizes — 25  in.. 
28  in.,  and  31  in.  Shipment  will  be  made  inside  of  sixty  days. 
The  Pelton  people,  through  their  Xew  York  office,  have  also 
received  an  order  for  a  250-hp.  outfit,  including  1,500  feet  of  24-in. 
pipe  for  the  San  Juan  Cotton  Mills  of  Puebla,  Mexico.  Two 
loo-hp.  wheels  have  been  requisitioned  for  by  the  companj-'s 
Paris  agents  for  the  purpose  of  driving  electric  light  dynamo* 
in  France  and  a  200-hp.  water-wheel  is  to  be  forwarded  t^» 
Bologna,  Italy,  for  a  similar  purpose.  A  smaller  outfit  is  to 
be  shipped  to  Dominica,  West  Indies,  for  use  on  a  sugar  plan- 
tation. 

BREWERY  EQUIPMEXT.— H.  Steinmann,  the  brewery 
architect,  Xew  York,  is  about  to  be  in  the  market  for  the  com- 
plete electric  euipment — both  for  lighting  and  power  purposes 
— for  the  $250,000  brewery  and  distillery,  which  he  is  designing 
for  erection  at  Durban,  Xatal,  South  Africa,  by  the  Durban 
Breweries  and  Distilleries,  Limited.  The  establishment  will  have 
an  initial  capacity  for  turning  out  30,000  barrels  of  lager  and  the 
same  quantitj'  of  ale.  Everything  other  than  the  bricks  and  the 
mortar  will  be  shipped  from  the  United  States.  In  addition  to 
operating  the  entire  machinery  in  the  brewery  the  electric  plant, 
it  is  intended,  will  be  utilized  to  furnish  energy  to  light  part 
of  Durban  and  the  immediate  vicinity  of  that  city.  The  brewery 
and  distillery  plants,  it  is  expected,  will  be  in  active  operation 
inside  of  six  months. 

WESTIXGHOUSE  AFTER  SHAXGHAI  TRACTIOX 
COXTR.\CT. — The  Westinghouse  Electric  &  Manufacturing 
Company  is  after  the  contract  for  the  construction  of  the  elec- 
tric traction  system  it  is  proposed  to  build  in  the  foreign  settle- 
ment of  the  city  of  Shanghai,  China.  The  lines  will  be  about 
23  miles  in  length.  There  promises  to  be  very  keen  competition 
regarding  the  contract  as  according  to  private  cable  advices 
received  this  week  from  the  Far  East  prominent  British,  German 
and  other  European  manufacturers  have  already  sent  in  bid^. 
The  last  day  for  receiving  tenders  is  June  30.  It  will  probably 
be  ten  days  later  than  that  date  before  any  decision  is  arrived  at 
by  the  Shanghai  municipality  regarding  the  matter. 

RAILS  FOR  XEW  ZEALAXD  AXD  LOXDOX.— The  electrical 
engineering  and  contracting  firm  of  J.  G.  White  &  Company,  of  29 
Broadway,  which  concern,  through  its  London  interests,  recently 
secured  the  contract  for  the  construction  of  the  electric  traction  sys- 
tem at  the  City  of  Auckland.  Xew  Zealand,  is  about  to  make  a 
substantial  shii)ment  of  steel  rails  for  that  road.  The  rails  have  been 
manufactured  by  the  Lorain  Steel  Company  Xext  week  the  J.  G. 
White  people  will  forward  several  carloads  of  Lorain  special  track 
work  for  the  London  County  Council  Tramway.  South  London 

WATERPOWER  PLAXT  FOR  LYXCHBURG.  VA— T.  J. 
Kennedy,  consulting  engineer.  52  Broadway.  Xew  York,  is  about  to 
issue  specifications  for  a  watcrpower  plant  to  be  built  on  the  James 
River  about  four  miles  from  Lynchburg,  for  lighting  and  traction 
use  in  that  city.  The  plant  will  be  a  3500-hp  one.  but  in  the  mean- 
time it  is  proposed  to  utilize  only  2000-hp.  There  will  be  three  750-hp 
turbines  and  the  same  number  of  500-kw  generators.  The  plant  will 
be  constructed  by  the  Lynchburg  Water  Power  Company,  of  which 
Mr.  R.  D.  Apperson.  of  Lynchburg,  is  president. 

ELECTRIC  LIGHT  PLAXT  FOR  CUBAX  PLAXTATIOX 
— O.  B.  Stillman.  Xo.  80  William  Street,  New  York,  has  been 
awarded  tiic  contract  for  the  construction  of  the  $800,000  sugar 
factory,  to  be  erected  by  the  Cape  Cruz  Construction  Company 
near  Manzanillo.  located  on  the  southern  side  of  Cuba.  He  will 
be  in  the  market  almost  immediately  for  a  complete  electric 
lighting  plant  for  installation  on  the  plantation. 

AUTOMOBILES  FOR  THE  FAR  EAST.— The  export  house  of 
Bruhl  Brothers.  54  Maiden  Lane,  is  about  to  place  soome  substantial 
conracts  for  automobiles,  which  are  to  be  shipped  principally  to 
Shanghai  and  Yokohama. 

ELECTRIC  POWER  IX  RAILWAY  SHOPS.— The  Central 
Railroad  of  Xew  Jersey  is  erecting  a  large  repair  shop  at  Eliza- 
bcthport. N.  J.,  which  will  be  equipped  with  an  extensive  electrical 
plant. 
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EXPORTS  OF  ELECTRICAL  MATERIALS.-The  following 
are  the  exports  of  electrical  materials  and  macliincri^  from  the  port 
of  New  York  for  the  week  ending  June  28:  Antwerp— 34  pkgs.  mate- 
rial, $841.  Brussels— 3  pkgs.  material,  $270.  Brazil— 14  pkgs.  ma- 
chinery, $222;  7  pkgs.  material,  $456;  5  pkgs  electrical  machinery,  88; 
17  pkgs  materia],  $887.  British  East  Indies— 7  pkgs  material,  $725;  3 
pkgs.  machinery,  $110.  British  Guiana— 13  pkgs  material,  $389;  i  pkg. 
machinery,  $90.  Barcelona— 2  pkgs.  materia'  $50.  Bremen— 6  pkgs. 
material,  $88;  i  pkg.  machinery,  $05.  British  Possessions  in  Africa— 
90  pkgs.  machinery,  $1,476;  38  pkgs  material,  $2,525.  British  West 
Indies— 69  pkgs.  material,  $1,281.  China— 19  pkgs.  material,  $359. 
Central  America— 78  pkgs.  material,  $2,967.  Chili— 23  pkgs.  material, 
$779.  Cuba— 26  pkgs.  machinery,  $7,928;  126  pkgs.  material,  $3,569. 
Genoa— 35  pkgs.  machinery,  $2,397;  7  pkgs.  material  $236.  Gibral- 
tar—i  pkg.  machinery,  $75.  Glasgow— 14  pkgs.  material,  $758;  20 
pkgs.  machinery,  $1,860;  44  pkgs.  cable,  $17,497.  Hamburg— 8  pkgs. 
machinery,  $329;  9  pkgs.  material,  $300.  Havre— 11  pkgs.  material, 
$500;  19  pkgs.  machinery,  $2,094.  Hull— 18  pkgs.  machinery,  $1,025. 
Japan— 85  pkgs.  material,  $6,361  ;  21  pkgs.  machinery,  $3,352.  Lon- 
don—6  pkgs.  meters,  $5,225  ;  187  pkgs.  machinery,  $9,779 ;  255  pkgs. 
material,  $3,566.  Mexico — 90  pkgs.  material,  $2,258;  7  pkgs.  machin- 
ery, $501.  Manchester— I  pkg.  material,  $18;  47  pkgs.  machinery, 
.  $3,705.  Marseilles— II  pkgs.  material,  $530.  New  Zealand— 8  pkgs. 
material,  $1,926,  Naples — 3  pkgs.  machinery,  $250.  Peru— 2  pkgs. 
machinery,  $20.  Philippines— 25  pkgs.  material,  $931.  Rome — 5  pkgs. 
material,  $100,  Rotterdam — 17  pkgs.  machinery,  $321.  St.  Peters- 
burg— 8  pkgs.  material,  $459.  San  Domingo — 9  pkgs.  material,  $157. 
Siam — 8  pkgs.  material,  $880;  7  pkgs.  machinery,  $1,442.  South- 
ampton— 4  pkgs.  material,  $1,625.  United  States  of  Colombia — 6 
pkgs.  material,  $80;  43  pkgs.  cable,  $377.  Venezuela — i  pkg.  m.a- 
chinery,  $50;  139  pkgs.  material,  $467. 

DEMAND  FROM  SOUTH  AFRICA.— The  London  Daily  Market 
Rcviezv  has  this  to  say  of  the  Transvaal's  approaching  demand  for 
new  appliances,  especially  electrical :  "One  of  the  earliest  results 
will  be  the  restarting  of  industrial  works  in  South  Africa.  English 
manufacturers  will  profit  to  a  large  degree,  and  not  the  least  benefit, 
we  trust,  will  accrue  to  the  makers  of  electrical  appliances.  When 
we  think  of  the  already  vast  and  continually  increasing  number  of 
uses  to  which  electricity  may  be  put,  we  are  perforce  led  to  the 
conclusion  that,  when  the  civil  and  commercial  life  of  the  Trans- 
vaal is  once  more  in  full  swing,  there  will  be  a  strong  and  urgent 
demand  for  not  only  dynamos  and  motors,  but  all  the  thousand  and 
one  articles  that  go  to  make  up  a  modern  electrical  plant.  In  the 
mines,  in  the  streets,  and  in  the  public  and  private  buildings  the 
current  will  be  needed,  both  for  motive  power  and  for  lighting,  and 
if  English  manufacturers  are  sufficiently  awake  to  seize  the  oppor- 
tunity, they  may  very  probably  have  their  hands  full  of  orders  by 
the  autumn.  .  .  .  The  only  thing  open  to  doubt  is  whether  the 
English  manufacturer  will  take  advantage  of  what  will  be  practically 
the  opening  up  of  a  new  field,  or  whether  he  will  allow  the  Yankee 
and  the  German  to  step  in  before  him  and  sop  up  all  the  good  things." 

MORE  RAPID  TRANSIT  SUBWAY  CONTRACTS.— The 
Rapid  Transit  subway  Construction  Company,  Park  Row  Building, 
has  just  placed  a  contract  with  Westinghouse,  Church,  Kerr  &  Co., 
for  three  1250-kw  turbo-generator  sets,  which  are  to  be  installed  in 
the  power  station  now  under  construction  between  Fifty-eighth  and 
Fifty-ninth  streets,  on  Eleventh  avenue.  The  equipment  will  be  util- 
ized for  the  purpose  of  lighting  the  power  station  and  subway.  The 
specifications  for  the  machinery  were  drawn  up  conjointly  by  Mr.  L. 
B.  Stillwell,  the  electrical  director,  and  Mr.  J.  Van  Vleck,  the 
mechanical  engineer  of  the  Rapid  Transit  Company.  Contracts  have 
also  been  placed  within  the  last  few  days  with  the  Henry  R.  Worth- 
ington  branch  of  the  International  Pump  Company  for  nine  large 
boiler-feed  pumps,  and  with  the  Wheeler  Condenser  &  Engineering 
Company  for  a  smaller  number  of  feed-water  heaters,  each  having 
500  square  feet  of  heating  surface.  These  pumps  and  heaters  are 
also  to  be  installed  in  the  Eleventh  avenue  power  house. 

EXPORTS  TO  BRITISH  AFRICA.— The  expected  increase  in 
the  exports  to  Africa  has  already  begun.  The  exports  from  the 
United  States  to  Africa  in  April,  the  latest  month  for  whi(h  the 
details  have  yet  been  received  by  the  Treasury  Bureau  of  Statistics, 
were  greater  than  those  to  all  South  America,  and  were  more  than 
50  per  cent,  greater  than  those  of  April  in  the  preceding  year.  For 
the  ten  months  ending  with  April,  1902,  they  amounted  to  $28,956,179, 
against  $22,070,133  in  the  corresponding  ten  month.s  of  the  fiscal 
year  1901,  and  $15,858,286  in  the  corresponding  months  of  1900.  The 
chief  increase,  of  course,  is  to  British  Africa,  which  takes  about  ■ 
85  per  cent,  of  our  exports  to  Africa.  To  British  Africa  alone  our 
exports  during  the  month  of  April,  1902,  were  $2,763,833.  against 
$1,817,101  in  April,  1901  ;  and  for  the  ten  months  ending  with  April, 
1902,  were  $24,708,612,  against  $i8,537,3i5  "^  tc"  months  of  1901, 
and  $13,168,062  in  ten  months  of  1900. 

POWER  FOR  BIG  COTTON  MILL.— One  of  the  largest  cotton 
mills  in  the  world  is  to  be  built  within  twenty  miles  of  Kansas  City. 


Ten  million  dollars  is  to  be  invested,  J.-j.  100.000  of  which  ha*:  already 

been  subscribed  by  Eastern  and  V.  -;.    W.  B    ~ 

president  of  the  Olympia  and  <'ira-  MtlU,  of  ' 

is  to  be  the  president    ■  of  the  ' 

mill  will  have  500,000  sp  ms.    It  w 

operatives  and  have  a  payrol;  of  $j^^,uu(j  a  year.    The 

the  mills  will  be  170,000  bales  of  cotton  a  year,  with  an 

75.000,000  pounds  of  finished  cloth.    The  v.r 

will,  it  is  estimated,  amount  to  $12,750,000. 

as  the  motive  power,  and  several  new  devices    '.  id  L-  :.i:::i..'.  1    ...-..'c 

will  be  four  mill  buildings,  covering  an  aggregate  of  2,000  acres  of 

ground. 

SOMr  WESTINGHOUSE  ORDERS.— Westinghouse.  Church. 
Kerr  &  Company  have  secured  a  contract  from  the  Stanley  Rule  & 
Level  Company,  of  New  Britain,  Conn  ,  for  a  500-hp  vertical  crc«5 
compound  Westinghouse  engine,  to  be  direct-connected  to  a  ma- 
rine-type Westinghouse  generator  of  375-kw,  500  volts.  This  erjutp- 
mcnt  will  be  used  for  general  power  purposes  in  an  t-  ■  :  the 

Stanley  Company's  plant.    The  Trumbull  Street  pun  ;  n  at 

Washington,  D.  C.,  has  ordered  a  150-kw  Westinghouse  g'.-n-.-rator  for 
direct  connection  to  a  14-inch  Westinghouse  compound  engine.  The 
Norfolk  Electric  Light  Company,  of  Norfolk,  Conn.,  has  requisi- 
tioned for  a  50-hp  Westinghouse  gasoline  engine  to  be  belted  to  an 
alternating-current  Westinghouse  generator. 

CARS,  ETC.,  FOR  DURBAN.  SOUTH  AFRICA.— The  British 
electrical  engineering  and  contracting  firq]  of  Macartney,  McElroy  & 
Company,  whose  New  York  offices  have  been  removed  to  the  second 
floor  of  the  Havemeyer  Building,  has  just  made  a  considerable  ship- 
ment of  various  equipment  for  the  city  of  Durban  electric  traction 
system,  S.  A.  The  shipment  included  eight  car  bodies  and'  trucks 
manufactured  by  the  J.  G.  Brill  Company,  of  Philadelphia.  The 
motor  equipments  were  double  ones  of  G.  E.  58  type.  An  order  has 
been  given  the  McGuire  Manufacturing  Company,  of  Chicago,  by  the 
British  concern  for  two  electric  sprinkling  cars  for  the  same  South 
African  road. 

ELECTRIC  FANS  FOR  ABROAD.— The  Shedd  Electric  &  Man- 
ufacturing Company,  of  136  Liberty  street.  New  York,  has  recently 
received  orders  for  "Comfort"  oscillating  electric  fans  through 
Arnhold,  Karberg  &  Company,  of  No.  50  Wall  street,  for  shipment 
to  China ;  from  Tata  &  Company,  whose  offices  have  been  removed 
to  the  Tontine  Building,  Wall  and  Water  streets,  New  York, 
for  export  to  London  on  order  from  Drake  &  Gorham, 
Ltd.,  of  London,  for  the  British  market :  and  from  Juan  Salero.  of 
Manila,  Philippine  Islands. 

POWER  FOR  STEAMSHIPS.— Several  new  ocean  steamers  are 
being  built  by  the  Great  Northern  Steamship  Company  to  ply  between 
Seattle  and  Asia.  They  are  to  carry  twice  as  much  freight  as  any 
others  now  afloat,  and  will  handle  their  cargo  by  electric  power.  All 
the  auxiliaries  of  the  vessels  will  be  run  by  motor.  The  vessels  will 
each  be  630  feet  long,  73' i  feet  extreme  beam.  55  feet  si.\  inches  in 
depth ;  have  a  gross  tonnage  of  about  21.000  and  an  extreme  load  dis- 
placement of  about  38.000  tons. 

FIBRE  PAPER  MILL  FOR  G.  E.— It  s  stated  that  the  General 
Electric  Company  is  negotiating  for  the  purchase  of  the  plant  of 
the  Middleton  Paper  Cor,"pany.  of  Middleton,  Mass.,  now  in  the 
hands  of  a  receiver.  A  large  amount  of  paper  is  used  by  the  Gen- 
eral Electric  Company  in  its  factories,  and  the  fibre  paper  used  for 
insulation,  etc..  is  sometimes  difficult  to  secure,  or  is  of  an  inferior 
quality.  The  company  proposes  to  manufacture  its  own  paper  to  suit 
the  needs  of  its  business.    The  mills  are  said  to  be  worth  $170,000. 

MONTE    VIDEO    ELECTRIC    TRACTION    PROJECT.— An 

Anglo-Argentine  syndicate  is  reported  to  be  seeking  to  construct  an 
extensive  electric  traction  system  in  the  c'ty  and  immediate  surround- 
ings of  Monte  Video.  Republic  of  L'ruguay.  J.  Sacarello  and  E.  E. 
Sanchez,  both  of  that  South  .\merican  city,  are  interested  in  the  pro- 
ject. 

DYNAMOS  FOR  MAGDALENA  RIVER.— Pedro  del  Ospino. 
representing  a  large  transportation  company  of  the  L'niied  States 
of  Colombia,  is  reported  to  have  placed  a  contract  with  the  Tri- 
umph Electric  Company,  of  Cincinnati.  Ohio,  for  a  large  number  of 
dvnamos.  to  be  utilized  for  the  electric  lighting  of  steamboats,  which 
are  to  be  built  in  the  L'nited  States  for  the  Magdelena  River  trade. 

B.\LL  ENGINE  ORDERS.— The  San  Bernardino  Gas  &  Electric 
Company.  San  Bernardino.  Cal..  has  recently  purchased  additional 
power  from  the  Ball  Engine  Company.  Erie,  Pa.  Steams  &  Foster, 
cotton  manufacturers.  Lockland,  Cincinnati,  are  installing  an  elec- 
tric plant  to  consist  of  Bullock  generator  direct-connected  to  a  Ball 
engine. 

PHOENIX  IRON  WORKS,  of  Meadville.  Pa.,  report  in  connec- 
tion with  the  Westinghouse  plant  for  the  Faimers'  Deposit  Building, 
at  Pittsburgh,  that  the  order  they  have  received  is  for  three  com- 
pound engines  of  240-hp  each  and  one  simple  engine  of  120-hp. 
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il-rom  our  Special  Correspondent.) 

Seville,  Mav  i8,  1902. 

GIBRALTAR. — The  electric  lighting  plant  at  Gibraltar  is  in  the  bands  of  the 
Sanitary  Commissioners  of  which  board  Mr.  W.  Wallace  Copland,  A.  M.  I.  C.  E., 
is  secretary  and  engineer.  All  the  plant  is  of  English  make.  Mr.  James  A. 
Daguino,  VVaterport  street,  owns  and  operates  the  Gibraltar  telephone  sys- 
tem. 

LIGHTING  AT  ROXDA.— The  ancient  Moorish  city  of  Ronda,  in  the  Prov- 
ince of  Malaga,  has  a  lighting  plant  which  was  operated  a  few  years  ago  by  a 
German  company.  It  was,  however,  taken  over  and  the  system  is  now  operated 
by  Senor  Camilo  Granados,  under  the  title  of  Empresa  Luiz  Electrica,  Ronda. 
This  gentleman  is  said  to  be  extremely  rich,  but  has  not  apparently  spent  much 
on    extending   the   plant. 

LIGHTING  IN  MOROCCO.— In  the  whole  of  Morocco  there  is  only  one 
electric  lighting  plant,  that  at  Tangiers,  known  as  the  Compania  Transatlantic. 
Mr.  A.  Ortenbach  is  the  local  "acting  agent."  The  light  is  very  poor.  The  plant 
was  installed  some  time  ago  by  Germans.  Owing  to  the  price  of  coal  rates  were 
recently  advanced.  At  10  o'clock  the  street  lights  are  turned  off.  In  1900  there 
were  imported  into  Tangiers  candles  worth  $38,400  and  petroleum  worth  about 
$6000. 

ELECTRICITY  IN  SEVILLE. — The  company  known  as  the  Compania  Se- 
villana  de  Elcctricidad  owns  and  operates  the  electric  power  plant,  supplies  the 
city  with  light  and  sells  current  to  the  electric  tramway  company.  Mr.  Otto 
Engelhardt  is  director,  and  Mr.  Mariano  Vasquez,  chief  engineer;  while  Mr.  Paulo 
Callam  is  manager  of  tlie  tramway  system.  Everything  is  German;  the  plant 
having  been  supplied  by  the  Allgemeine  Elektricitats  Gesellschaft,  of  Berlin, 
which  concern  practically  controls  electrical  work  in  Seville.  Mr.  Martin 
Marten,  the  leading  importer  of  machinery  in  Seville,  would,  however,  like  to 
hear  from  American  manufacturers  of  electrical  machinery,  telephone  supplies, 
electroliers,  glassware,  etc.  There  is  a  fine  opportunity  in  some  respects  for 
American  tools.  The  shops  of  the  Sociedad  Talles  de  Portilla,  where  some 
250  hands  make  engines  and  boilers,  are  using  a  steam  hammer  built  at  Glasgow 
in   1862. 

DEVELOPMENTS  AT  HUELVA.— The  famous  Rio  Tinto  Copper  Mining 
Co.,  of  which  Mr.  A.  W.  Carlyle  is  the  director,  has  its  own  electric  light  and 
power  plant,  furnished  by  Siemens  Bros.,  of  London.  Mr.  Alfred  Attwood, 
the  chief  engineer,  would  be  glad  to  receive  prices  and  catalogues  as  to  electrical 
supplies  of  all  kinds,  machine  tools,  etc.  Mr.  Matias  Lopez,  the  most  important 
private  machinist,  employing  250  men,  imports  chiefly  from  England  consider- 
able quantities  of  steam  fittings.  Huclva,  itself  a  city  of  22,000  inhabitants,  has 
a  poor  electric  light  plant,  of  which  Mr.  R.  N.  Wilson  is  the  director.  It  is 
known  as  the  Fabrica  Del  Gas  Y  Elcctricidad.  There  is  a  telephone  system 
of  German  and  English  make,  furnisued  by  Riley  &  Co.,  of  Madrid.  The  tele- 
phone system  will  soon  be  connected  with  all  the  mines  in  the  Huelva  district, 
creating  a  new  demand  for  material  and  supplies.  The  system,  which  is  owned 
and  operated  by  Rodriguez  Suarez  Y  Ca.,  Calle  Carmen,  has  194  subscribers.  The 
principal  wholesale  dealers  in  electrical  supplies,  fittings,  etc.,  are  Carlos  Diaz 
y  Diaz,  who  at  present  are  getting  almost  everything  from  England  and  Ger- 
many. 


General  IRcwe. 


The  Telephone. 


OAKLA.N'D,  C.\LIF. — The  Independent  Telephone  &  Telegraph  Company, 
which  was  recently  incorporated  in  Oakland  by  H.  C.  Stilwcll,  A.  P.  Holland 
and  others  with  a  capital  stock  of  $500,000  is  actively  preparing  for  business 
in   Oakland   and   other   places. 

DOVER,  DEL. — The  National  Telephone.  Company,  of  New  York  City,  h.TS 
been  incorporated  here  by  John  H.  Lewis,  William  E.  Milne,  New  York  City ; 
James  G.  Gregg,  Morristown,  N.  J.     The  capital  stock  is  $3,000,000. 

WASHINGTON,  D.  C. — American  Telephone  Company  will  erect  a  fine 
building  on  Twelfth  St.  at  a  cost  of  $100,000. 

COEUR  D'  ALENE,  IDAHO. — A  local  telephone  exchange  is  being  estab- 
lished here.     It  has  stirted  with  about  40  subscribers. 

STEELE,  IDAHO. — The  Ner  Perec  Co-operative  Telephone  Company,  Ltd., 
has  been  incorporated  by  J.  M.  McGcc,  H.  L.  Stanley  and  others  with  a  capital 
stock  of   $1,300.     The  princip.Tl   ofl^icc   is  in   Steele. 

LEWISTON,  ID.MIO. — A  franchise  has  Ikch  granted  in  Nchart  to  the  Great 
Falls  &  Lcwiston  Telephone  &  Telegraph  Company,  of  Lewiston.  The  company 
will  extend  this  line  to  White  Sulphur  Springs  and  connect  with  the  line  to 
Lcwiston. 

CAMP  POINT,  ILL. — The  Camp  Point  tclcpl)one  exchange  was  recently 
burned   with   total   loss. 

CHIC.\GO,  ILL. — Telephone  bills  for  large  users  of  the  wires  will  be  in- 
creased in  the  new  ordinance  to  be  submitted  to  the  City  Council  by  the 
special  commiUcc.  The  rates  to  the  ordinary  users,  who  form  the  bulk  of  the 
telephone  company's  list  of  patrons,  will  be  largely  decreased.  Toll  service 
within  the  city  hmits  will  be  entirely  abolished  and  the  company's  territorial 
bounds  will  be  made  co-extensive  with  the  city's.  Payment  will  be  by  the 
message  and  not  by  an  arbitrary  rate.  The  committee  met  with  the  tel- 
ephone company's  officers  and  practically  completed  their  work.  City  Elec 
trifi.ui     I'.llii'oll    is    011    the    coinniillco. 


GREENWOOD,  IND. — The  Greenwood  Telephone  Company  has  increased 
its  capital  stock  from   $5,000  to  $6,000  to  provide  for  improvements. 

ELKHART,  IND  — The  Chicago  Telephone  Supply  Company,  owned  by  G.  A. 
Briggs  and  A.  J.  Briggs  &  Son,  will  remove  from  Chicago  to  this  place  by  Sept. 
I.     The  company  employs  250  men. 

WINCHESTER,  IND. — The  Eastern  Indiana  Telephone  Company,  with  head- 
quarters in  this  city,  has  increased  its  capital  stock  from  $5000  to  $20,000.  Prep- 
arations are  being  made  to  erect  a  number  of  new  lines. 

INDIANAPOLIS,  IND.— The  McCarter  Telephone  Company  of  Hancock  and 
Shelby  Counties  has  been  incorporated  with  S900  capital  stock  by  Wm. 
Boring,  J.  W.  Boring,  C.  L.  McNamara,  and  Dugald  McDonald. 

ELLIOTT,  lA. — The  Elliott  Mutual  Northwestern  Telephone  Company  has 
been    incorporated. 

MOVILLE,  lA. — The  Arlington  Telephone  Company  has  been  organized 
with  a  capital  of  $5,000. 

DES  MOINES,  lA. — The  Maple  Valley  Telephone  Company,  of  Mapleton, 
has  been  organized.  President,  C.  I.  Whiting;  vice-president,  W.  H.  Leeth; 
secretary,  C.  H.   Smith;   treasurer,  F.  B.  Lutz. 

VICTOR,  lA. — The  Victor  Mutual  Telephone  Company  has  been  incor- 
porated with  a  capital  of  $2,000.  T.  T.  McMillan  of  Durham  is  president;  J. 
B.  Lyman,  secretary,  and  R.  G.  Emmel,  treasurer. 

DES  MOINES,  lA. — Seventy  exchange  operators  in  the  two  exchanges  in 
this  city  struck  work  June  21  for  higher  wages.  The  Iowa  and  Mutual  lines 
were  tied  up  in  consequence.  The  strikers  demanded  $30  per  month  and  a 
nine-hour  day.     At  last  reports  the  service  on  both  systems  was  demoralized. 

WESTBROOK,  ME. — The  Westbrook  Telephone  Company  has  been  organ- 
ized at  Westbrook.     Capital  stock  $10,000. 

BOSTON,  MASS.— The  Western  (Bell)  Telephone  &  Telegraph  Co.  is 
making  its  normal  gain  in  new  subscribers.  On  May  31  it  had  170,630  sub- 
scribers, a  gain  since  January  i  of  9,222.  This  gain  was  largest  in  the  north- 
western and  southwestern  territory. 

DETROIT,  MICH. — The  annual  meeting  of  the  stockholders  of  the  Michigan 
Telephone  Company  was  held  in  this  city  on  June  23.  No  financial  statement 
w-as  given  out.  The  following  directors  were  elected:  F.  P.  Fish,  Philip 
Dexter,  W.  F.  Hutchinson,  H.  J.  Pcttengill  and  Thomas  Shcrwin,  of  Boston, 
Hugh  McMillan,  of  Detroit  and  Dudley   E.  Waters,  of  Grand  Rapids. 

BUCKNER,  MO. — The  Jackson  County  Telephone  Compony,  has  been  in- 
coporated  with  a  capital  stock  of  $5,000,  one-fourth  paid.  The  incorporators 
are  N.  D.  Ravenscroft,  Ed.  C.  Roth,  J.  G.  Burnley,  G.  M.  Chiles,  A.  B. 
Frazier  and  others. 

LINCOLN,  NEB. — The  Central  Telephone  Company  of  Broken  Bow  has 
been  incorporated  with  a  capital  stock  of  $35,000. 

BUFFALO,  N.  Y. — The  Consolidated  Telephone  Company  has  removed  its 
oflices  from  Cleveland,  Ohio,  to  this  city.  This  move  was  made  on  account  of  4 
recent  financial  deal  with  Buffalo  capitalists  who  have  become  heavily  interested 
in  the  company.  Mr.  B.  G.  Hubbell  is  president  and  R.  M.  Parmely  second 
vice-president.  It  is  stated  that  the  Century  Telephone  Manufacturing  &  Con- 
struction Company  will  also  be  moved  to  Buffalo  from  Cleveland. 

NEW  PHILADELPHIA.  OHIO.— The  Tuscarawas  Telephone  Company  which 
has  its  headquarters  in  this  city  is  meeting  with  much  success.  The  company 
operates  six  exchanges  in  this  vicinity  and  has  2,035  telephones  in  operation, 
an  increase  of  over  800  telephones  in  less  than  a  year.  It  has  $200,000  capital 
stock  and  bond  issue  of  the  same  amount.  Besides  paying  its  interest  it  is 
earning  four  per  cent,  on  the  stock.  At  present  the  company  is  using  its  earnings 
for  improvements. 

LORAIN,  OHIO.— The  Black  River  Telephone  Company  which  serves  a 
considerable  territory  in  this  vicinity,  is  spending  $65,000  in  improxTments. 
The  company  has  720  telephones  in  operation  and  finds  its  switchboard  facil- 
ities wholl;'  inadequate.  Work  has  been  started  on  the  installation  of  a  board 
with  a  total  capacity  of  4,000  lines.  Considerable  underground  cable  is  being 
laid  and  much  other  work  is  being  done.  E.  M.  Pierce  is  president  and  L.  A. 
Faurber,  secretary  of  the  company. 

CLEVELAND.  OHIO.— It  develops  that  Edward  L.  Barber,  president  of  the 
Central  Construction  Company,  and  George  J.  Hoffman,  who  is  identified  with 
strong  independent  interests  in  central  Ohio,  are  at  the  head  of  the  syndicate 
which  lias  secured  an  option  on  12,000  shares  of  the  stock  of  the  United  States 
Tcleplione  Company.  These  gentlemen  are  very  enthusiastic  over  the  prospects 
of  the  United  States  Company  and  they  predict  that  the  receipts  will  incrcaae 
as  rapidly  during  the  next  two  years  as  they  have  during  the  past  year. 

SP.\RT.\NSBUivG.  S.  C. — The  Citizens'  Telephone  Company  of  this  city  was 
sold  at  public  auction  June  23.  This  company  was  organized  about  four 
years  ago  and  for  a  while  was  thought  to  be  doing  well.  The  sale  was  to  satisfy 
a  mortgage  said  to  be  for  $30,000.  The  property  was  knocked  down  to  L. 
W.   Floyd,  of  Newberry,  a.  C,  at  $23,000. 

AUSTIN,  TEX. — The  Ellis  County  Independent  Telephone  Company  of 
Waxahacliic.  capital  stock  $100,000,  has  been  incorporated  by  A.  E.  Schaeffer, 
J.    B.    Earle  and   Tony   Schaffer. 

SALT  LAKE  CITY.  UTAH.— The  West  Gallatin  (Mont.)  Telephone  Company 
has  decided  to  rent  instruments  of  the  Rocky  Mountain  Bell  Telephone  Com- 
pany. There  was  some  talk  of  starting  an  independent  telephone  exchange 
in  West  Gallatin,  but  it  was  finally  determined  that  the  best  policy  for  the  com- 
pany was  to  adopt  the  course  above  outlined. 

ST.  ALBANS.  VT.— The  New  England  Telephone  Company  will  insUtl  a 
new   switchboard  in  the  St.   Albans  Exchange. 

GLENDI\  E.  WASH. — The  new  telephone  system  at  Glendi\-e  will  be  in  opera- 
tion by  July   5. 

FOND  DU  LAC,  WIS— The  Little  Wolf  River  Telephone  Company  con- 
templates establishing  an  exchange  at  North  Fond  Du  Lac. 
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ELECTRIC    LIGHT  AND    POWER. 

SAN  FRANCISCO,  CALIF.— The  Pacific  Light  &  Power  Company  will  erect 
a  new  building  150  feet  square,  in  which  to  house  its  electric  generating  plant. 
The  boiler  capacity  will  be  2,soo-hp.  The  structure  will  be  used  as  a  reserve 
station. 

SAN  FRANCISCO,  CALIF. — It  is  reported  that  a  5,000-hp  electric  power 
plant  will  be  installed  at  Coulterville,  Calif.,  for  the  purpose  of  supplying 
power  for  the  mines  near  Coulterville  and  in  the  northern  part  of  Mariposa 
County.  A  9-mile  flume  will  be  required.  A  masonry  dam  will  be  constructed 
on  the  Merced  River  near  McCabc's  Flat.  The  available  head  of  water  is 
300  feet. 

SAN  FRANCISCO,  CALIF.— The  Riverside  Power  Company,  W.  E.  Pedlcy, 
secretary,  has  closed  a  contract  with  the  General  Electric  Company  for  two 
250-kw,  3-phase  generators.  These  will  be  installed  in  a  water  power  electric 
station  from  which  10,000  volt  current  will  be  supplied  for  the  city  of 
Riverside,  Calif.  The  water  of  tlie  Santa  Ana  River  will  be  utilized.  VV.  E. 
Pedley  has  contracted  to  construct  a  canal  for  the  company  that  will  carry 
7,000  inches  of  water  and  will  be  completed  by  Jan.   i. 

SACRAMENTO,  CALIF.— General  Manager  A.  M.  Hunt,  of  the  Independent 
Electric  Light  &  Power  Company,  San  Francisco,  recently  submitted  a  propo- 
sition to  the  Board  of  Supervisors  of  this  city.  It  is  proposed  to  furnish  a 
water  supply  for  that  city,  the  pipe  line  being  215^  miles  in  length.  This 
would  extend  to  a  subsidiary  reservoir,  which  would  be  placed  at  an  elevation 
that  would  produce  the  required  pressure.  Beyond  this  a  main  reservoir  would 
furnish  a  head  of  1,200  feet  of  water.  It  is  estimated  that  20,000  hp  could 
be  developed  for  electric  power  purposes  for  transmission  to  Sacramento  and 
elsewhere.     The  South  Fork  at  the  American  River  will  supply  the  water. 

DENVER,  COLO. — The  Western  Packing  Company  has  let  the  contract  for 
a  complete  electrical  power  plant  to  be  installed  in  the  packing  house  now  in 
course  of  construction  at  the  Denver  stock  yards.  The  equipment  will  include 
Ball  engines  and  Crocker-Wheeler  generators  of  sso-kw.  capacity. 

MICHIGAN  CITY,  IND.— The  Michigan  City  Electric  Light  Company  has 
been  incorporated  with  $50,000  capital  stock  by  Russell  B.  Harrison,  Indian- 
apolis, George  J.  M.  Porter  and  Frank  Reidel,  Michigan  City. 

BALTIMORE,  MD.— The  City  Arc  Light  and  Power  Company  has  been 
formed  here.  The  new  corporation  proposes  to  compete  at  once  for  city  and 
private  contracts.  The  capital  is  $50,000  and  the  officers  are:  President,  L.  M. 
Hartman;  vice-president,  J.  P.  Julius;  treasurer,  R.  H.  Shindel;  secretary, 
Granville  Hartman,  Jr.;  directors,  J.  Herbert  Thomas  and  W.  T.  Gerber. 

TRENTON,  N.  J.— The  Granite  City  &  Venice  Light  &  Power  Company, 
with  headquarters  at  Jersey  City,  has  been  incorporated;  capital,  $160,000. 
Incorporators:  Frank  L.  Arnold,  Granville  A.  Harker  and  Carol  Wight. 

CHATEAUGAY,  N.  Y. — A  corporation  has  been  formed  at  this  place 
known  as  the  Chasm  Power  Company  to  utilize  the  water  power  of  the  Chat- 
eaugay  chasm  for  light  and  power.  The  officers  are  C.  L.  Bentley,  president; 
\\'.  B.  Ryan,  vice-president;  A.  B.  Cooney,  secretary,  and  A.  M.  Bennet,  treas- 
urer.    A  head  of  about  85  feet  will  be  obtained. 

COLUMBUS  GROVE,  OHIO,  has  voted  an  issue  of  $15,000  eleclric  light 
bonds. 

SANDUSKY,  OHIO.— Trustees  of  Erie  County  Children's  Home,  Sandusky, 
have  had  plans  prepared  for  a  power  house  for  lighting  and  heating. 

FREMONT,  OHIO. — The  Home  Electric  Light  &  Power  Company,  organized 
at  Fremont,  Ohio,  has  secured  a  local  franchise  and  will  at  once  purchase  its 
apparatus. 

COLUMBUS,  OHIO.— The  Eastern  Heating  &  Lighting  Company  of  Colum- 
bus will  erect  a  power  plant  and  furnish  light,  heat  and  power  in  the  residence 
portion  of  the  city.     Plans  have  been  laid  out  by  Mr.  W.  T.   Mills. 

MT.  VERNON,  OHIO. — The  Mt.  Vernon  Electric  Light  Company  is  con- 
templating building  a  modern  lighting  plant.  The  company  has  asked  the  city 
to  annul  the  present  lighting  contract  and  make  a  new  contract  for  ten  years 
on  a  basis  of  $78.35  per  year  per  light. 

TOLEDO,  OHIO.— The  Toledo  Railway  &  Light  Co.,  control  of  which  has 
been  purchased  by  Mr.  R.  B.  Van  Cortlandt  and  a  few  personal  friends,  has 
increased  the  number  of  its  directors  from  five  to  seven.  The  new  members 
of  the  board  are:  Mr.  R.  B.  Van  Cortlandt,  of  Kean,  Van  Cortlandt  &  Co., 
and  Mr.  Herbert  S.  Holt,  president  of  the  Montreal  Light,  Heat  &  Power  Co. 

BRADFORD,  PA. — The  Gray-Blaisdell  Company,  Bradford,  Pa.,  is  about 
building  a  foundry  150x100  feet.  In  it  there  will  be  a  20-ton  traveling  crane, 
50  feet  span.     It  will  be  fitted  with  electric  motors. 

M'MINNVILLE,  TENN. — The  water  and  power  house,  which  was  swept 
away  in  the  flood  of  March  28,  has  been  rebuilt,  and  the  town  is  again  enjoying 
electric  lights  after  nearly  three  months  of   darkness. 

BRYAN,  TEX.\S. — The  city  council  has  granted  Sam  M.  Winters  a  fran- 
chise to  put  in  an  electric  light  plant. 

SALT  LAKE  CITY,  UTAH.— The  Tag  Horn  Mine  in  Ymir  district.  Wash., 
will  install  an  electric  light  and  power  plant  for  the  further  working  of  the 
property. 

SALT  LAKE  CITY,  UTAH.— H.  W.  Ogilvce  has  formed  a  company  of  San 
Francisco  capitalists  to  build  a  large  power  plant,  using  the  waters  of  Apple- 
gate  Falls.     Power  wil  be  used  in  Josephine  County  for  mines  and  mills. 

SALT  LAKE  CITY,  UTAH. — A  landslide  in  American  Forks  Canyon  on 
June  12  tore  away  about  50  feet  of  the  Utah  Light  &  Power  Company's  pipe 
line.  As  a  result  the  three  cities  of  Lehi,  American  Fork  and  Pleasant  Grove 
were  in  darkness. 

SALT  CITY,  UTAH.— The  Park  City  (Utah)  Heat  &  Power  Company  has 
overhauled  its  eiitire  plant,  and  a  new  generator  has  been  added.  The  com- 
pany has  the  contract  to  furnish  light  and  power  for  the  new  zinc  plant  now 
in  the  course  of  construction,  the  entire  equipment  of  which  is  to  be  run  by 
electric  power. 

SALT  LAKE  CITY.   UTAH.— The   Utah   Light  &  Power  Company,  of  Salt 


Lake  City,   is  completing  arangrmenu  to  purchaae   from  the  TelhtrWle  Power 

Company   at    Prove    :--     '-   -    —    •' :    the    Logan-Proro   line. 

This  will  relieve  the  oMcquence  of  the  great 

increase  in  the  consu:  .  .              ^                               ajr. 

GLENDIVE,  WASH. — The  oew  clecuic  Itgbt  plant  at  this  place  k  ia  opera- 


THE    ELECTRIC    RAILWAY. 


VINTON",  IA. — Articles  of  incorporation  of  the  Vinton,  Belle  Plain  it  Inde- 
pendence Intcrurban  Railway  Company  have  been  filed.^  The  capital  Mock 
of  the  company  is  $25,000.  Incorporators,  Matt  Caasch.  George  D.  McElroy  and 
John  Loi.nz,  of  Vinton,  and  Arthur  R.  Jones  and  Charles  S.  Jones,  of  Chicago. 

MOLINE,  ILL.— The  stockholders  of  the  Moline,  East  Moline  and  Water- 
town  Electric  Railway  Company  have  voted  to  increase  the  capital  stock  from 
$25,000  to  $125,000,  the  additional  stock  having  been  snbscribed  hj  Bowon 
capitalists.     The  Company  will  build  and  operate  a  suburban  railway. 

HOPKINSVILLE.  KY.— The  Commerciil  Cub  is  agiuting  for  an.  electric 
railway  and  it  is  believed  that  the  City  Council  will  grant  a  franchise  on  liberal 
terms.     Mr.   H.   H.   Abernathy,  secretary  of  the  club,   may  be  addresjed. 

FR^\NKFORT,  KY.— The  Ohio  Valley  Traction  Company,  of  Carroll  County, 
with  $30,000  capital  stock  has  filed  incorporation  articles.  The  incorporators 
are  Albert  S.    Berry,  of   Newport,  and  John   I.   Forbes  and  M.   L  and  R.   iL 

Barker,  of  CarroUton. 

BOSTON,  M.ASS.— The  Board  of  Railroad  Commissioners  has  anthorized 
the  Morton  &  Taunton  Street  Railway  Co.  to  extend  its  railway  into  the  towns 
of   Rchoboth   and   Seekonk. 

MARSH.\LL,  MICH.— The  Jackson  oc  Battle  Creek  Traction  Company  ha* 
given  a  mortgage  for  $750,000  to  the  Morton  Trust  Company  of  New  York. 

TRENTO.V,  N.  J.— The  East  St.  Louis  and  Suburban  Company  has  filed  papers 
with  the  Secretary  of  State  increasing  its  authorized  capital  from  $3,oooa>oo 
to  $5,000,000.  The  company  was  chartered  in  April  last,  to  acquire  and  operate 
trolley  lines  in  and  about  St.  Louis,  including  the  lines  of  the  St.  Louis  and 
Illinois   Suburban    Railway   Company. 

JEFFERSON,  OHIO.— George  Chapman,  acting  for  the  Conneaut  &  South 
era  Railway  Company,  has  applied  for  a  franchise  through  Jefierson  County. 

COLUMBUS,  OHIO.— Contractor  Luchtenburg  has  secured  the  contract  for 
building  the  Urbana,  Mechanicsburg  &  Columbus  Railway  within  the  city  limits. 

FINDL.A.Y,  OHIO.— It  is  announced  that  the  Findlay,  McComb  &  Deshler 
Railway  Company  will  shortly  be  incorporated  to  operate  an  electric  line  from 
Findlay  to   Deshler. 

TOLEDO,  OHIO.— The  Peoples"  Rapid  Transit  Company  of  Toledo  has  been 
incorporated  with  $100,000  capital  stock  by  James  H.  Morgan,  Louis  J. 
VVeadock,  Adam  Burber,  W.  H.  Wilhelm,  and  Albert  Merkley,  all  of  Toledo. 

CLEVELAND,  OHIO.— The  Cleveland,  Richland  &  .\kron  Rapid  Transit 
Company  has  been  organized  with  H.  B.  Camp,  of  Cleveland,  president. 
Others  interested  are  F.  W.  Iiiman,  Daniel  Gindelsperger,  G.  T.  Inman  and 
Fredick  W.  Green. 

CANTON,  OHIO.— Directors  of  the  Canton-Massillon  Railway  Company 
and  the  Canton-Akron  Railway  Company  have  voted  favorably  on  the  proposi- 
tion to  consolidate  the  properties  under  the  title  of  the  Canton-.Wron  Railway 
Company.  The  capital  stock  of  the  company  has  been  increased  to  $1,600,000 
to  make    the  merger. 

CLEVELAND,  OHIO.— The  power  house  of  the  Cleveland  Electric  Railway 
Company  was  badly  crippled  last  week  through  the  simultaneous  burning  out  of 
the  armature  on  the  2,400-kw  General  Elecfric  unit  and  the  blowing  out  of  the 
cylinder-head  of  the  engine  on  the  i,6oo-kw  unit.  A  »ie-up  was  avoided  by  the 
pressing  into  service  of  all  tl>  old  apparatus  and  the  old  Canal  Street  station, 
the  equipment  of  which  was  being  offered   for   sale. 

CLEVEL.\ND,  OHIO.— The  Cleveland,  Painesville  k  Ashtabula  Railway 
Company,  which  was  purchasel  from  Everett-Moore  by  Messrs.  Hclcomb  and 
Lattimer,  has  been  fully  organized  and  financed.  The  company  is  capitalized 
at  $750,000  and  will  be  bonded  for  the  same  amount.  Officers  are  Luther  .\llen, 
president;  W.  J.  Hayes,  vice-president;  Joseph  R.  Kraus,  secretary-treasurer. 
The  road  will  connect  the  Cleveland,  Painesville  &  Easte-n  with  the  system  now 
being  built  between  Conneaut  and  Erie,  Pa.,  with  projected  roads  to  Buffalo. 

OTr.\WA,  ONT.— The  Hull  Electric  Railw  y,  operating  between  Ottawa  and 
Aylmer,  has  passed  into  the  hands  of  the  Ottawa,  Northern  and  Western  Rail- 
way, or,  more  properly,  of  the  Canadian  Pacific  Railway,  which  recently  con- 
cluded the  purchase  of  that  system.  The  purchase  price  is  said  to  have  been 
between  $700,000  and  $800,000. 

GREENSBT'RG,  P.-\. — The  Indian  Creek  Valley  R,iilroad  Company  has  been 
chartered.  W.  .\.  Kalp  of  Mount  Pleasant  is  president.  The  capital  stock 
is  $1,500,000. 

PIERRE.  S.  D.— The  Sioux  Falls  &  Madison  Railway  Company,  with  a 
capital  of  $2,600,000  has  been  incorporated.  The  directors  are  George  Schlosser, 
J.  F.  Sherman,  Edward  McKini,  .\.  L."Winzer,  Lee  Frudenfeld.  The  line  is  to 
be  fifty  miles  long  and  in  Minnehaha  and  Lake  Counties. 

S.\LT  L.\KE  Clii',  UTAH. — Despite  the  fact  that  the  municipalities  of  Salt 
Lake  and  Ogden  have  refused  to  grant  franchises  to  me  Salt  Lake  &  Brigham 
City  Electric  Railway  Company  for  the  occupancy  of  streets,  the  project  of 
building  the  road  has  taken  a  fresh  impetus.  It  is  now  understood  that  strips  of 
lanc^  will  be  bought  from  private  parties  over  the  entire  proposed  line  between  the 
two  cities. 

RICHMOND,  V.\.— .\  New  York  syndicate,  hea  led  by  the  Merchants'  Trust 
Company,  has  bought  the  Richmond  Traction  Co.,  the  Virginia  Electrical  Rail- 
way &  Development  Co.,  and  the  West  Hampton  Railway  &  Park  Co.  for  about 
$4,000,000. 
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THE  AMERICAN  MOTOR  CARRIAGE  COMPANY,  Cleveland,  Ohio, 
has  increased  its  capital  stock  from  $10,000  to  $50,000.  The  company  is  going 
into  the  manufacture  of  electric  vehicles  and  storage  batteries. 

A  LONG  ELECTRIC  TRIP.— Two  local  automobilists  recently  made  a  run 
from  New  York  to  Oceanic,  N.  J.,  by  way  of  Staten  Island  and  New  Brunswick, 
a  distance  of  sixty-three  miles,  according  to  the  cyclometer,  in  an  electric 
phaeton,  without  being  obliged  to  recharge  the  batteries,  and  the  current  was 
still   strong  at  the  end  of  the  trip. 

STOPPING  TRIALS.— In  some  automobile  stopping  trials  at  Philadel- 
phia last  week,  a  Columbia  electric  phaeton  run  by  Mr.  Herbert  Lloyd, 
weighing  2,700  pounds,  was  stopped  in  40^  feet  when  going  at  a  speed  of  17^ 
miles  an  hour.  An  electric  runabout  handled  by  Arthur  Bloch  weighing  1,900 
pounds  stopped  in  301/3  feet  while  going  145/^  miles  an  hour.  Mr.  Lloyd  also 
made  a  stop  in  iz'/z  feet  at  12  miles  an  hour.  The  ordinance  limiting  speed  to 
five  miles  an  hour  in  the  city  will  be  changed  to  eight  miles,  ten  miles  in  lesi 
crowded   portions,   and  twenty  miles   in   the   suburbs. 


NEW    INDUSTRIAL    COMPANIES. 


THE  CITY  CONDUIT  COMPANY  of  York,  Pa.,  has  been  formed  under 
the  laws  of  Delaware,  to  acquire,  construct,  and  dispose  of  conduits,  telegraph, 
telephone,  and  electric  light  lines;  capital,  $100,000. 

THE  AMERICAN  UNION  ELECTRIC  COMPANY  filed  papers  at  Trenton 
increasing  its  capital  stock  from  $100,000  to  $7,000,000.  The  company  was  incor- 
porated on  June  10  to  manufacture  electric  dynamos. 

THE  KEARNEY  ELECTRIC  CO.MPANY  has  filed  articles  of  incorporation 
with  the  Wayne  county  clerk,  Detroit;  capital,  $10,000.  The  stockholders 
are  George  V.  Kearney,  Edwin  Leggett,  and  William  J.  Brennan,  Coldwater. 

THE  ELECTRO-MAGNETIC  RAILWAY  CONSTRUCTING  COMPANY, 
capital  $1,000,000,  has  been  incorporated  at  Trenton,  N.  J.  The  incorporators 
are  Albert  C.  Albertson,  Christian  A.  Henricksen  and  John  Allen,  of  New  York. 

THE  ENGINEERING  COMPANY  OF  AMERICA  has  been  incorporated 
with  an  authorized  capital  stock  of  $5,000,000,  to  continue  the  business 
of  the  Cunningham  Engineering  Company  of  Boston.  The  incorporators  are 
Willard  W.   Baldwin,  Albert  R.   Palmer  and  Alfred  G.  Brown. 


LEGAL. 


PANEL  BOADS.— We  are  advised  that  the  H.  Krantz  Mfg.  Co.,  of  Brook- 
lyn, New  York,  Crousc-Hinds  Electric  Co.,  of  Syracuse,  N.  Y.,  and  Zimdars  & 
Hunt,  of  New  York  City,  N.  Y.,  have  commenced  a  "trade  libel"  suit  in  the 
New  York  Supreme  Court,  on  their  own  behalf  and  on  behalf  of  other  panel- 
board  manufacturers,  against  Charles  L.  Eidlitz  and  T.  J.  Murphy,  as  owners 
of  tnc  Murphy  panel-board  i)atcnts.  The  complaint  alleges  that  the  defendants 
have  been  issuing  circular  notices,  which  the  plaintiffs  claim  contain  false 
statements,  and  the  Court  is  asked  to  issue  an  injunction  to  stop  the  circulation 
of  such  notices. 


OBITUARY. 


MR.  M.  MARE.\N. — Morcll  Marean,  for  twenty  years  local  manager  of  the 
Western  Union  Telegraph  Company,  at  Washington,  D.  C,  died  there  on  June 
22,  aged  sixty  years.  Death  was  very  sudden,  although  Mr.  Marean  had  been 
unwell  for  some  time,  close  attention  to  business  bringing  on  an  attack  of  ner- 
vous prostration.  He  was  a  native  of  Montrose,  Pcnn.,  ana  leaves  a  widow  and 
four  children.  He  was  well  known  in  electrical  circles  as  a  partner  of  the  late 
W'ni.   1".  Royce,  in  the  business  of  electrical  supplies. 

MR.  K.  H.  JENKINS.— The  death  of  Edward  H.  Jenkins,  of  San  Antonio. 
Texas,  president  of  the  San  Antonio  Traction  Company  and  the  Gas  &  Electric 
Company,  of  that  city,  occurred  WedncsJay.  June  25,  at  his  hotel  in  San  An- 
tonio. His  death  was  due  to  blood-poisoning,  following  a  surgical  operation 
performed  about  ten  d.iys  bifnrc.  He  was  bi>rii  at  Indian.ipoHs,  Ind..  March  4. 
1853,  a  son  of  A.  W.  .ind  Cirolinr  Harrison  Jenkins.  His  father  was  a  mer- 
chant and  of  an  old  .\mrric.nn  family.  He  found  cm|)loymcnt  with  the  Indian- 
apolis Gas  Company  as  timekeeper;  rose  through  the  intermediate  positions 
and  learned  every  detail  of  the  business.  After  nine  years  of  service  with  this 
company,  he  occupied  the  responsible  position  of  assistant  superintendent.  In 
1878  he  was  elected  superintendent  of  the  Elkhart.  Ind.,  Gas  Company,  remain- 
ing there  for  four  years.  In  1882  he  was  called  b«yond  the  boundaries  of  his 
state,  going  to  Cedar  Rapids.  Iowa,  to  design  a  new  gas  plant.  The  following 
year  ho  became  superintendent  of  the  Columbus.  Ga..  com|..iny  and  remained  in 
this  position  for  twelve  years.  He  then  accepted  the  po:.ition  of  the  Coving- 
ton, Ky.,  Gas  Company,  where  he  remained  until  1808.  when  he  entered  the 
.•service  of  the  KmersonMcMillin  Com|>any.  He  w.is  lirst  made  superintendent  of 
the  three  large  plants  at  Buffalo.  N.  Y..  and  in  1899  he  was  sent  to  San  Antonio 
to  assume  charge  of  Imth  the  tr.iclion  and  electric  interests  that  his  company  had 
purchased.  Ho  was  given  full  charge  of  the  reconstruction  of  these  pl.ints  and 
in  three  years  he  evolved  one  of  the  best  street  railway  systems  in  the  South  out 
of  what  had  hcen  chaos.  By  reason  of  his  public  spiritcdness  he  was  appointed 
by  Governor  Sayer  .is  a  meml>er  of  the  Texas  WorM's  Fair  Commission  to  the 
Louisiana  Purcli.ise  Exposition.  He  was  also  second  vice  president  of  the  Texas 
Associated  Commercial  Clubs,  a  director  of  the  International  Fair  Associ.ition. 
also  in  the  Business  Men's  Club  and  San  .\ntonio  Club.  In  1875  Col  Jenkins 
was  married  to  .Anna  E.  Burton,  of  Indianapolis.  He  is  survived  by  his  widow 
and  two  children,  one  of  whom  is  .\Mierf  F.  Jenkins,  superintendent  of  the  San 
Antonio   Gas   Works. 


MR.  L.  H.  LEWIS. — Cards  are  out  announcing  the  approaching  marriage 
of  Mr.  L.  H.  Lewis  of  the  Lamp  and  Meter  Department  in  New  York  City  of 
the  General  Electric   Company. 

PROF.  BOWMAN,  of  the  Butte,  Mont.,  School  of  Mines,  will  go  East,  spend- 
ing some  time  at  the  Westinghouse  Company's  works  studying  the  latest  de- 
velopments in  electrical  mining  apparatus. 

MR.  H.\RRY  B.  THAYER,  of  the  Western  Electric  Company.  New  York, 
sailed  on  June  28  for  Europe,  where  he  will  visit  England,  France,  etc.,  and 
see  many  old  friends  and  acquaintances. 

DR.  MAX  VON  RECKLINGHAUSEN  has  contributed  to  the  Elektrotech- 
nisclte  Zeitschrift  of  Berlin,  an  interesting  article  on  the  Hewitt  mercury  vapor 
lamps,  which  has  just  been   issued  in  pamphlet  form. 

DR.  S.  S.  WHEELER,  president  of  the  Crocker-Wheeler  Company,  who  with 
his  wife  has  been  for  some  time  in  Europe,  has  just  bought  a  Panhard-Levassor 
automobile  and  will  make  a  trip  through  France  in  it  before  returning  home. 

MR.  FRANK  GIBBONS  VAUGHAN,  of  the  General  Electric  Co.,  Schenec- 
tady, was  married  last  month  to  Alma,  daughter  of  Mr.  and  Mrs.  Dcmmick,  of 
Lynn,  Mass.     The  happy  pair  will  be  at  home  in   Schenectady  after  August   i. 

MESSRS.  E.  J.  HALL  and  C.  H.  Wilson,  vice-president  and  general  superin- 
tendent, respectively,  of  the  American  Telephone  and  Telegraph  Company,  were 
in    Kansas   City   recently   inspecting   the   long-distance   terminal   stations  at   that 

point. 

MR.  E.  W.  GOLDSCHMIDT.  of  the  Chicago  office  of  the  Bullock  Elec. 
Mfg.  Co..  has  been  moved  to  New  York  to  take  charge  of  the  sales  office  there, 
vice  Mr.  R.  T.  Lozier,  who  has  gone  to  take  charge  of  the  general  selling  organ- 
ization  at   Cincinnati. 

MR.  ISAAC  L.  RICE,  who  has  long  been  verj-  prominent  in  the  promotion  •! 
electrical  enterprises,  has  been  informed  by  the  trustees  and  regents  of  the  state 
of  Maine  that  the  Bates  College,  of  Lewiston,  Me.,  has  conferred  upon  him  the 
degree  of  LL.D. 

MR.  CHAS.  M.  CLARK.— The  United  Telpherage  Co.,  of  New  York,  has 
just  issued  in  separate  pamphlet  form  the  interesting  and  valuable  paper  on 
tcl])herage  read  by  Mr.  Clark  before  the  American  Institute  of  Electrical 
Engineers  last  April. 

MR.  GUY  M.  WALKER.— The  offices  of  the  Everett-Moore  Syndicate  in  New 
York  have  been  closed.  Mr.  Guy  M.  Walker,  who  had  charge  of  the  syndicate's 
affairs  in  New  York,  has  left  for  Cleveland.  The  company  still  maintains  its 
offices  at  Boston,  Cleveland  and  Detroit. 

MR.  JOHN  DENHAM,  of  the  electric  lighting  works  of  the  Cape  Govern- 
ment Railways,  who  was  in  this  country  last  year,  has  read  a  very  interesting 
paper  on  his  American  observations  and  experiences  before  the  Ca]>e  Town 
section  of  the   English   Institution  of  Electrical   Engineers. 

MR.  JOSEPH  HOADLEY,  of  New  York,  it  is  reported  from  Paris,  has  just 
purchased  for  $10,000  a  75-horse  power  Krieger  electric  automobile,  which  re- 
cently made  the  world's  record  for  this  class  of  machine.  It  is  capable  of  dning 
fifty  miles  an  hour  and  is  fitted  with  a  new  Fulmcn  battery,  of  which  Mr.  Hoad- 
ley  has  purchased  the  patents  for  the  L'nited  States. 

MR.  FRED.  L.  BARRETT,  at  present  superintendent  of  the  PeninsuU 
Elec.  Lt.  &  Power  Co..  Houghton,  Mich.,  will  shortly  engage  in  the  engineer- 
ing, contracting  and  electrical  supply  business  in  that  city.  It  is  his  intention 
to  cover  the  upper  peninsula  of  Michigan  in  these  lines.  He  will  be  glad  to 
have  manufacturers  send  him  their  catalogues  and  wholesale  prices. 

MR.  ROBERT  McF.  DOBLE,  who  is  consulting  and  supervising  engineer 
for  the  Guanajuato  Power  &  Electric  Co.,  of  Mexico,  has  gone  to  New  York. 
He  will  visit  the  General  Electric  Company's  works  in  connection  with  the 
details  of  the  generating  apparatus  aggregating  6.ooohp  that  has  been  ordered 
for  the   company's    no-mile  transmission   plant  on  the   Duero  River. 

MR.  GEO.  F.  PORTER  has  returned  from  Alaskan  waters,  having  succeeded 
in  getting  the  government  cable  there  into  successful  operation  far  mor« 
quickly  than  was  deemed  possible.  It  had  been  supposed  that  ice  had  something 
to  do  with  the  rupture  of  the  cable,  but  it  is  now  said  to  seem  more  than  likely 
that  the  cable  was  cut  in  order  to  free  from  it  the  anchor  of  an  entangled  vessel. 

MR.  J.  P.  MORGAN. — A  cable  dispatch  from  London  of  June  28  »ay«: 
J.  PirriHjnt  Morg.in  has  decided,  it  is  reported  here,  to  submit  himaelf  to  Prof. 
Finsen's  electric  light  cure  for  a  face  affection  from  which  he  has  long  been  suf- 
fering. It  seems  the  strain  of  his  recent  labors  ran  down  Ms  health,  greatly 
aggravating  this  troublesome  complaint,  and.  as  he  is  a  warm  believer  in  the 
therapeutic  value  of  electricity,  he  decided  to  take  treatment  by  Finsen's  s>-s- 
tern.  The  treatment  probably  will  be  given  in  his  London  house  or  aboard  his 
yacht. 

DR.  M.  I.  PUPIN. — A  cable  dispatch  from  Berlin  says:  The  in%xntion  of 
Prof.  Michael  I.  Pupin,  of  Columbia  University  in  New  York,  seems  destined  to 
revolutionise  telephony  in  Germany.  Prof.  Pupin,  who  is  here,  sa>-8  that  the 
firm  of  Siemens  &  Halske.  now  experimenting  with  his  underground  system 
l)ctween  Berlin  and  Potsdam,  is  delighted  with  the  results.  As  the  telephone 
is  a  go\xrnnient  institution  in  Germany.  Prof.  Pupin  belic\'es  that  the  German 
government  may  introduce  the  system.  Prof.  Pupin  will  demonstrate  his 
system  to  the  government  patent  officials.  The  firm  of  Siemens  &  Halske 
has  secured  all  of  Prof.  Pupin's  patent  rights  for  Germany.  The  professor  ex- 
pects to  go  to  \'ienna  shortly  to  secure  patent  rights  for  Austria  and  to  enter  into 
arrangements  with  the  Austrian  government  for  the  intr<>duction  of  his  system 
in  that  country,  if  he  can  indvice  the  Austrian  officials  to  look  uron  it  favorably. 
The  professor  is  more  than  pleased  w-ith  the  favor  with  which  he  has  been  re- 
ceived here.     This  is  not  his  first  visit  to  Berlin.     He  studied  heiie  in  1889. 


July  s,  1902. 


ELECTRICAL     WORLD     and     ENGLN'EER. 


^rabe  Botes. 


THE    FOSTORIA   INCANDESCENT   LAMP    COMPANY,    Fostoria.   Ohio, 

will    enlarge    its    factory,    increasing    the    output    from    8,000    to    12,000    lamps 
per   day. 

THE  NATIONAL  CARBON  COMPANY  will  rebuild  the  Partridge  plant 
in  Sandusky  which  was  badly  damaged  by  fire  a  short  time  ago.  The  capacity 
of   the   plant    will    be   increased   considerably. 

THE  BALL  ENGINE  COMPANY,  Erie,  Pa.,  is  installing  a  400-hp  engine  in 
the  plant  of  the  Fulton  (N.  Y.)  Light,  Heat  &  Power  Company;  also  a  i25-hp 
engine  for  direct  connection  to  a  Crocker-Wheeler  generator  in  VVm.  Borden's 
building,   Chicago. 

REYNOLDS  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  just  issued 
a  new  pamphlet  describing  its  improved  Reynolds  flasher,  telling  what  a  flasher 
is  and  what  it  may  be  used  for.  Every  central  station  superintendent  and 
electrical   contractor   should   send   for   a  copy. 

PAPER  WEIGHT.— The  Chicago  Fuse  Wire  &  Manufacturing  Company  has 
gotten  out  a  neat  little  paper  weight  that  will  be  appreciated  by  those  who  arc 
fortunate  enough  to  receive  one.  It  consists  of  a  brass  disk  two  in.  in  diameter, 
at  the  center  of  which  is  a  miniature  representation  (also  of  brass)  of  a  spool 
of  tested  fused  wire.     This  is  intended  for  a  handle  to  life  the  weight  by. 

THE  ATLANTIC  SUPPLY  COMPANY,  Atlantic  City,  which  was  decreed  in- 
solvent last  October,  requests  us,  through  Albert  C.  Stephany,  receiver,  to  say 
that  large  quantities  of  circulars  and  other  advertising  matter  continues  to  come 
directed  to  the  company,  and  as  the  company  is  no  longer  open  for  business, 
the  senders  are  thus  put  to  a  useless  expense,  which,  by  this  notice,  Mr.  Steph- 
any  hopes  to  save  them. 

MOTOR  DRIVEN  TOOLS.— The  Crocker- Wheeler  Company,  Ampere,  N.  J., 
have  just  issued  in  brown  burlap  cover,  bearing  their  trade  mark  in  colors, 
a  very  handsome  brochure  devoted  to  the  above  topic.  It  is  freely  illustrated 
with  applications  of  their  motors  to  a  variety  of  machine  tools,  and  in  many 
cases  a  brief  description  is  given  of  the  work.  The  pamphlet  is  an  effective 
argument  for  electric  power. 

NOVELTY  SLIDABLE  SLEEVES.— With  regard  to  their  "Novelty  Slid- 
able  Sleeves,"  the  New  Haven  Novelty  Machine  Co.  state  that  they  are 
willing  to  send  samples,  with  "Y"  branch  and  pot  head  for  any  individual  piece, 
to  responsible  telephone  companies  for  inspection  and  approval.  After  these 
have  been  tested  they  will  quote  prices  and  discounts.  These  goods  they  will 
also  forward  at  their  own  expense. 

THE  CONSUMERS'  CARBON  COMPANY,  Lancaster,  Ohio,  has  passed 
into  the  control  of  Cleveland  parties.  Mr.  C.  S.  Britton,  of  Cleveland,  will  be 
president  and  Mr.  B.  L.  Britton,  of  Lancaster,  will  remain  secretary  and 
treasurer.  Mr.  A.  M.  Britton,  of  Cleveland,  is  vice-president.  The  new  com- 
pany will  largely  increase  the  capacity  of  its  plant  and  the  scope  of  its  work, 
and  will  manufacture  a  complete  line  of  carbon  specialties  in  addition  to  electric 
light  carbons. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  just  out  with  one 
of  the  handsomest,  most  comprehensive  and  best  arranged  electrical  supply 
catalogues  ever  sent  to  the  trade.  This  is  its  No.  16  and  is  accompanied  by  its 
up-to-date  loose  leaf  net  price  list  and  discount  sheet.  It  is  so  arranged  that 
as  prices  change  new  leaves  may  be  inserted.  The  compilation  is  a  distinct 
advance  over  previous  issues  and  is  certain  to  meet  with  favor  by  buyers  and 
users   of    electrical    goods. 

LAVITE. — We  are  advised  by  the  D.  M.  Steward  Manufacturing  Company, 
of  Chattanooga,  Tenn.,  that  in  order  to  distinguish  its  "lava"  product,  it  has 
bought  a  new  name  and  trade  mark.  The  word  is  "Lavite,"  which  has  been 
registered  by  the  concern  to  cover  broadly  all  forms  of  its  lava  insulation.  It 
has  recently  established  a  permanent  branch  ofiice  at  57  Washington  street, 
Chicago.  The  experiment  was  begun  last  March  and  the  results  have  been 
very  gratifying.  All  communications  for  the  territory  addressed  there  will  re- 
ceive prompt  attention,  and  old  friends  as  well  as  new  prospective  customers 
will  be  welcomed. 

"NEVERGUM"  is  a  new  commutator  compound  made  by  the  Commutator 
Compound  Co.,  Ltd.,  Battle  Creek,  Mich.  It  is  the  invention  of  Mr.  F.  C. 
Hayes,  who  has  become  the  general  manager  of  the  company.  "Nevergum"  is 
put  up  in  stick  form  (%x4  in.);  it  flows  readily  at  about  105  degrees  and  it  is 
stated  will  not  gum  under  any  known  conditions.      It  should  be   used  sparingly. 


If  directions  are  fotUtmed  in  tuinf  the  coninataun'  or  riac  will  take  «■  a 
poliih  which  will  gU'l'len  the  heart  of  anr  engineer.  The  CMBpanjr  haa  received 
a  large  number  of  en'l<.ir»cnient«  from  the  be«t  enginecn  and  dectnciana, 

MANHATTAN  R.  R-  TK  .ICE.— In  oar  iatoe  of  la«c  week. 

on  page   1166  appeared  an  ited  devcriptiMi  of  the  tdephooc 

system  installed  by  the  Lamt^r'.  --  ;■..:.;  It  telephone  Mfg.  Co..  of  New  York 
City.      In    the    hajte    of    going    to    prers,    and   of   making   corrections    on    tkc 

"linotype"  composition    •'-   —  ■  •'  'he  article  was  packed  ©at  is  error. 

and  another  line  sub-/  ng  cotnom.     It  is  nttdhaa  to  tay 

that    the   sentence   g<^-  careless   perfomaace,   but   ««  do 

not  believe  that  it  dctractci  in  any  way  t'rvm  the  general  apprcctatioa  of  the 
I^mlxrt  Schmidt   Company's  excellent  work   for  the  Manhattan  trstca. 

HOLTZER-CABOT  APPAR.\TUS.— On  page  70  of  ottr  isMie  of  June  ai. 
in  the  advertisement  of  the  Iloltzer-Cabot  Electric  Co.  an  error  was  made  ta 
the  designation  of  apparatus.  The  HoltzerCabot  Electric  Co.  caDcd  partscnlar 
attention  to  the  use  of  it*  generators  in  the  Keystone  Fyrhangr  at  Phila- 
delphia and  in  the  Battersca  Exchange  at  London,  England.  An  illaatrstioa  of 
each  installation  was  shown  in  the  advertisement  and  it  was  iatcoded  tkat  tkc 
caption  for  No.  i  should  say  that  the  generators  there  shown  were  titsfalWd 
in  Philadelphia,  as  they  are,  but  through  an  inadvertettoe,  the  word  "Loodoa" 
appeared  as  part  of  the  title. 

WOODWARD  GOVERNOR  COMPA.VV.— .At  a  meeting  at  Bockford.  IlL, 
held  on  June  28,  Mr.  A.  W.  Woodward  was  elected  president  of  this  coaoem; 
.Mr.  E.  E.  Woodward,  vice-president  and  general  manager,  and  Mr.  J.  Ckaik 
Young,  secretary  and  treasurer.  The  company  expect*  to  get  oot  after  tke 
business  of  friction  water-wheel  governors,  and  to  increase  the  large  territory 
now  covered  with  its  goods,  including  the  United  States.  Canada.  Sooth  Amer- 
ica and  Europe.  The  president  and  general  manager  hare  been  oondocttag  the 
business  for  the  last  25  or  30  years  as  a  partnership,  but  Its  growth  has  now  re- 
sulted in  the  incorporation.  Mr.  Young,  who  was  formerly  superintendent  of  the 
People's  Power  Company,  of  Moline,  111.,  will  have  as  bis  principal  duty  the 
selling  and  outside  engineering. 

.N.ALDER  BROS.  &  THOMPSON,  LTD.,  of  London.  ha»e  jnst  isMed 
an  interesting  price  list  and  catalogue  which  deals  with  electro-magiiftif  amr 
meters  and  voltmeters  of  thi-.r  own  manufacture  besides  their  special  electro 
static  voltmeters.  The  book  is  well  illustrated  showing  their  rarioos  designs 
of  these  instruments  besides  giving  some  detail  of  their  intruments  and  saaiples 
in  full  size  of  the  scales  which  are  used  with  their  instruments.  The  catalofoe 
concludes  with  a  few  views  of  their  workshops  which  are  specially  adapted  for 
the  mp.nufacture  of  electric  material  of  this  kind.  Messrs.  Xalder  &  Thompson 
also  promise  that  they  will  soon  bring  out  another  section  of  their  catalocnc 
which  will  deal  with  moving  coil  ammeters  and  voltmeters;  a  third  section 
which  will  treat  of  recording  instruments  and  a  fourth  section  which  will  treat 
entirely  of  automatic  circuit  breakers  which  they  also  manufacture. 

M.\SURITE. — A  month  or  two  ago  some  interesting  details  were  giren 
in  these  pages  as  to  the  striking  results  w^ith  the  new  explosive  "Masurite.** 
Subjected  to  all  manner  of  tests  by  concussion,  fire,  friction,  electricity,  de- 
tonation, etc.,  it  would  not  go  off  e.xcept  under  the  predetermined  methods 
of  firing  by  electricity  or  by  tape  fuse.  For  ourselves,  we  think  the  magne*o 
the  preferable  way.  The  Masurite  E.xplosive  Co.,  50  Broadway,  New  York 
City,  is  now  doing  a  large  business,  especially  in  the  mining  field,  and  is 
building  itself  a  large  factory  and  model  village  in  the  vicinity  of  Sharon.  Pa., 
according  to  general  plans  prepared  by  President  Fred  L.  M.  Masury.  In  this 
plant  electric  power  will  be  used  largely  in  different  departments.  It  mar  be 
mentioned  that  the  existing  factory  at  Sand's  Point.  Long  Island.  sUnds  only 
a  few  hundred  feet  from  the  Masury  country  residence,  an  emphatic  demon- 
stration of  faith  in  its  safety. 

STE.\M  TURBINES. — The  Chase- Shawmut  Company,  Boston,  manufacrur- 
er  of  electrical  specialties,  has  entirely  reconstructed  its  factory  since  : 

fire,  on  a  greatly  enlarged  scale,  and  with  over  double  the  number  o: 
Among  the  many  •'  nprovements  is  the  installation  of  a  De  Laval  st. 
for  the  generation  of  both  power  and  lighting  for  its  factory.    This  stc 
for  which  this  company  is  New   England  agent,  is  attracting  great  .-.- 
the   part  of  those  interested  in  the   economic  questions  of  pow^r  and   iigating. 
It  is  no  new  experiment,  the  De  Laval  turbine  ha\-ing  fo  -  many  years  been  in 
successful  operation  in  Europe.     It  is  only  recently,  however,  that  the  De  Laval 
Company  has  entered   this  country,  but  its  extensi\-e  works  at  Trenton.  X.  J.. 
are   already    overtaxed   to   meet    its   orders.      The    Chase-Sha»-mnt    Company   in- 
vites inspection  of  its  turbine,  which  is  in  coustant  and  very  efficient  operation 
in  its   factory.    ;uo   .Vtlartic   .Tvcniio.   r.oston. 


UNITED    STATES    P.-\TENTS    ISSUED    JUNE    24,    1902. 
[Conducted  by  Wm.  A.  Rosenbaum,  Patent  .\ttorney,  140  Nassau  St.,  New  York.] 

702,938.  TROLLEY  FOR  ELECTRIC  R.-VILW-WS;  F.  W.  Garrett,  Johns- 
town, Pa.  App.  filed,  Sept.  10,  190 1.  In  order  to  take  up  wear  in  the 
wheel  bearing,  a  movable  part  of  a  bushing  is  constantly  forced  outward 
by  a  spring  located  in  a  groove  in  a  fixed  axle. 

702,981.  CONTROL  OF  ELECTRIC  MOTORS;  F.  A.  Merrick  and  E.  W. 
Stull,  Johnstown,  Pa.  App.  filed  Sept.  10.  .901.  The  object  is  to  dis- 
pense with  the  use  of  master  controllers  and  pilot  motors  and  control  the 
train  directly  by  manually  operated  controllers  mounted  on  the  car  plat- 
form The  system  includes  a  number  of  train  wires  to  which  the  motors 
are  connected,  one  or  more  controllers  on  each  car,  connected  to  each  wire, 
the  corresponding  contacts  on  the  several  controllers  being  connected  to 
different  wires. 

702,986.  ELECTRIC  THIRD  RATI.  V.  E.  :McIntosh,  New  York,  N.  V.  App. 
filed  Dec.  2,  1900.     .\  construction  of  chair  for  the  third  rail. 


702,989.  ELECTRICAL  FLUSH  SWITCH;  W.  T.  Newton.  New  York,  N.  Y. 
App.  filed  July  26,   1900.     Details. 

703,004.  FIELD  TELEPHONE  SET:  L.  Schmidt,  Wcchawkcn.  X.  J.  App. 
filed  .\ug.  8,   1901.     (Sse  pa»E  17.) 

703,022.  CIRCUK  CONTROLLER;  E.  W.  Vogel,  Chicago,  111.  App.  filed 
July  is<  1901.  -A  lever  which  operates  the  circuit  closer,  is  located  in  a  posi- 
tion to  do  its  work  when  the  sagging  portion  of  th*  trolley  wire  is  lifted 
by  the  trolley  wheel. 

703.033.  ELECTRIC  TIME  SWITCH:  E.  H.  Wright.  Chicago.  111."  App. 
filed  .-Vpril  II.  1S9S.     tSee  Current  News  and  Notes.) 

703,037.  STREET  R.\ILW.\Y  SWITCH;  W.  J.  Bell,  Los  .\ngeles,  Calif. 
'  App.  filed  March  25.  1902.  The  fla.  ge  of  the  car  wheel  ordinarily  overcomes 
3  yielding  connection  between  the  switch  point  and  a  switch-throwing  de- 
vice, to  allow  the  car  to  continue  on  the  main  track;  but  to  turn  out  on  to 
a  branch,  the  motorman  closes  a  circuit  through  an  electromagnet  which 
holds  the  yielding  connection  rigid  and  prevents  the  movement  of  the 
switch   point. 
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703,031.  ELECTRIC  METER;  T.  A.  Edison,  Llewellyn  Park,  N.  J.  App. 
filed  Oct.  IS,  1900.     (See  Current  News  and  Notes.) 

703,091.  ELECTRIC  BELL;  A.  F.  Spencer,  Ansonia,  Conn.  App.  filed  Feb. 
21,  1902.  A  contact  spring  is  inserted  between  the  end  of  the  adjusting 
screw  and  the  armature  spring  to  avoid  the  necessity  of  inserting  a  contact 
point  in  the  end  of  the  adjusting  screw,  it  then  being  possible  to  use  an 
ordinary  commercial  screw. 

703,1-00.  MASSAGING  IMPLEMENT;  J.  B.  Wantz,  Chicago,  111.  App.  filed 
March  10,  1902.  A  handle  containing  an  electric  motor  arranged  to  vibrate  a 
hammer  for  the  purpose  of  delivering  rapid  blows. 

703,135.  INSULATING  ELECTRIC  CONDUCTORS;  L  Kitsee,  Philadelphia, 
Pa.     App.  filed  April  17,  1902.     (See  Current  News  and  Notes.) 

703,144.  ELECTRIC  MOTOR;  J.  H.  Mason,  Brooklyi.,  N.  Y.  App.  filed 
Nov.  23,  1900.  The  armature  is  in  two  sections  having  separate  windings 
and  an  iron  sleeve  joining  them,  whereby  the  armature  virtually  consists  of 
horseshoe  magnets  with  outwardly  turned  poles  and  neutral  points  in  the 
sleeve. 

703,143.  ELECTRIC  RAILWAY  SIGNAL;  F.  C.  Muller,  Brooklyn,  N.  Y.  App. 
filed  March  10,  1902.  A  striking  device  in  the  track  which  operates  a  tappet 
on  the  locomotive  to  mechanically  control  an  electric  switch  in  the  cab  of 
the  engine. 

703,133.  PROTECTING  APPAR.\TUS  FOR  ELECTRICAL  MACHINES  AND 
PLANTS;  P.  Rudhardt,  Geneva,  Suitz.  rl.-md.  .Vj.p.  riled  July  23,  1901. 
Details  of  a  lightning  arrester. 


703,234.      ELECTRIC   CONTROLLER;    J.    \V. 

App.  filed  March  7,  1902.     Details. 
703,274.      R.\IL   BOND;  J.   E.  Jones,  Hazelton, 


Brown,   Jr.,    Ph 
App.   filed 


Pa. 


iladelphia,    Pa. 
May   I,    1902. 


703,100. — Massaging  Implement. 

703,176.  ELECTRIC  METER;  F.  A.  llrocq  and  ^.  Blwichct.  Paris,  France. 
App.  filed  .March  27.  i<»o.;.  The  comnuit.itor  and  brushes  project  into  a 
supplemental  casing  so  that  they  can  be  inspected  without  giving  the  in- 
spector an  opportunity  to  tamper  with  the  remaining  parts  of  the  meter. 

703.196.  INSULATKI)  WIRE;  J.  A.  He.iny.  Philadelphia,  Pa.  App.  filed 
Feb.  T4,  1901.     Renewed  Nov.  21,  1901.     (Sec  Current  News  and  Notes.) 

703.197.  MANUFACTURE  OF  INSULATED  WIRK;  J.  A.  Heany,  Philadel- 
phia, Pn.  App.  filed  Nov.  9,  1901.  Renewed  Nov.  21,  1901.  (Sec  Cur- 
rent  News   and    Notes.) 

703.198.  INSULATING  METALLIC  SURFACES  OR  WIRES;  J.  A.  Hcany, 
•    T'hiladclphia.  Pa.     App.  filed  Nov.  9,  1901.     Renewed  Nov.  21,  1901.      (Sec 

Current   News  and   Notes.) 
703.100.     WATER.  ACID  AND  FIREPROOF  COMPOSITION;  J.  A    Heany 
Philadelphia,    Pa.      App.    filed    Nov.     ...    ,90..       (Sec    Current    News    and 
Notes.) 

703.J00.  METHOD  OF  PREPARING  ASBESTOS  FOR  USE  AS  AN  IN- 
SULATION FOR  METALLIC  SURFACES:  J.  A.  Heany.  Philadelphia. 
Pa.  App.  filed  Nov.  9,  .901;  divided  and  filed  Jan.  8,  190a.  (Sec  Current 
News  and  Notes.) 

703,-^0..  METHOD  OF  INSULATING  METALLIC  SURFACES  WITH  AS- 
BESTOS; J.  A.  Hcany.  Philadelphia.  Pa.  App.  filed  Nov.  9.  .90.; 
divided  and  filed  Jan.  9.  1902.     (Sec  Curcnt  News  and  Notes.) 

703.22s.  POLE  CHANGER;  J.  M.  G.  Beard.  Fruita.  Colo.  App.  filed  Feb. 
12,  1902.  A  pole  changer  for  currents  of  hijh  potential,  comprising  a  base, 
a  vertical  insulating  standard  mounted  thereon,  radiallv  movable  metallic 
arms  pivoted  upon  the  standard  and  provided  with  knob".'  insulating  handles 
connected  with  said  arms  for  moving  the  same  and  means  for  connecting  the 
arms  with  an  electrical  supply. 


703.176. — Electric   Meter. 

The   rail-ends  have  their  webs  cut  away  to  form  a  chamber  for  the  bond; 

it  is  held  in  place  by  screws  and  covered  by  the  fish-plates. 
703.289.    PROCESS  OF  PRODUCING  CAUSTIC;  H.  K.  Moore.  Lynn,  Mass. 

App.  filed  April  30,  1900.     (See  page  16.) 
703.292.    AUXILIARY  TROLLEY  CONTACT  AND  SLEET  AND  ICE  CUT- 


703,225. — Pole   Chang«r. 

TING  DEVICE;  W.  H.  Oliphant.  Mount  Holly.  N.  J.  App.  filed  S«pt.  13. 
190..     An   ice-breaking  wheel  precedes  the  trolley  wheel. 

703.329.  MAGNETIC  SEPARATOR;  J.  C.  Winder,  Eastport.  Ga.  App.  filed 
March  25,   1902.     Details. 

703.340.  ELECTRIC  CONTROLLER;  E.  C.  Fellows.  Philadelphia.  Pa.  App. 
filed  April  4,  1902.  An  ovc.load  and  an  underload  swncti  can  be  operated 
by  the  controller  arm,  the  former  when  moving  in  one  direction,  and  the 
latter  when  moving  in   the  other  direction. 

703.361.  THIRD  RAIL  SYSTEM  OR  MAGNETO  ELECTRIC  RAILWAY; 
W.  H.  Wright,  Buffalo.  N.  Y.  .\pp.  filed  Aug.  19.  1901.  Pivoted  levers  in  a 
conduit  are  caused  to  establish  connection  between  a  bare  conductor  in  the 
conduit  and  a  third  rail,  by  an  energired  magnet  earned  by  the  car 
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THt  iNUFx  Supplement. 

With  this  issue  wc  pre«ent  the  Index  to  Volume  39,  in  the  prepara- 
tion of  which  unusual  care  has  been  taken,  while,  as  will  be  »ccn, 
it  occupies  no  fewer  than  twelve  closely  printed  pages,  owing  to 
the  thorough  system  of  cross  reference.  The  growing  number  of 
subjects  of  a  scientific  and  industrial  nature  brought  withm  tb« 
sphere  of  electricity,  as  well  as  the  steady  addition  to  the  number 
of  pages,  renders  the  compiiatir-n  of  such  an  index  as  this  increas- 
ingly more  difficult,  as  it  is  always  desirable  to  render  consultation 
of  it  direct  and  easy.  Aside  from  these  considerations,  an  index 
is  a  pretty  good  indication  of  the  drift  of  things,  and  the  waxing 
and  waning  of  interest  in  different  topics.  We  may  point  out  that 
as  an  auxiliary  to  this  regular  index  of  the  volume,  we  are  now 
printing  every  week  a  catalogue  card  index  of  the  leading  contents 
of  the  previous  week,  convenient  for  inclusion  in  a  card  index 


A.  A.  A.  S.  Pittsburg  Meeting. 

Elsewhere  we  print  an  account  of  the  recent  Pittsburg  meeting 
of  the  American  Association  for  the  Advancement  of  Science,  which 
meeting  undoubtedly  ranks  as  one  of  the  most  successful  in  the 
history  of  the  body,  both  with  respect  to  the  character  of  the  attend- 
ance and  the  value  of  the  papers  presented.  Very  much  of  this 
success  has  been  due  to  the  excellent  work  of  the  local  committee 
and  its  efficient  secretary,  Air.  Geo.  A.  Wardlaw,  whose  efforts  were 
seconded  by  a  large  sum  contributed  by  public-spirited  citizens  of 
Pittsburg.  Moreover,  a  real  effort  was  made  to  aid  the  press  in 
giving  proper  publicity  to  the  proceedings,  and  we  are  consequently 
enabled  to  print  in  our  columns  a  fuller  account  of  the  meeting 
of  the  Association  than  has  been  possible  any  time  in  the  past  This 
matter  of  publicity  also  received  attention  on  the  part  of  the  govern- 
ing body,  and  we  are  glad  to  know  that  by  unanimous  vote  a  press 
secretary  was  provided  for  each  section,  whose  duty  will  be  to  obtain 
in  advance  of  reading,  papers  or  abstracts  thereof  for  purposes  of 
publicity.  The  real  necessity  which  led  to  this  measure  is  obvious 
when  it  is  considered  that  the  various  sections  meet  during  the  same 
hours,  and  that  very  many  papers  are  read  only  by  title.  Conse- 
quently, to  obtain  a  satisfactory  report  of  the  proceedings  from  notes 
taken  during  sessions  has  been  impossible,  and  the  attempt  has  rarely 
been  made.  The  unfortunate  result  has  been  that  most  of  the 
papers  contributed  to  the  A.  A.  A.  S.  might  as  well  mver  have  been 
written  so  far  as  concerns  the  dissemination  of  the  knowledge  con- 
tained. The  section  on  physics  anticipated  action  on  this  point,  and 
it  is  through  its  press  secretary,  Mr.  Geo.  V.  Stradling,  that  w»e  are 
enabled  to  present  a  full  account  jf  all  the  more  important  papers 
on  electrical  and  cognate  subjects  read   in  that  section. 


In  considering  the  subject  of  press  secretaries,  the  governing  body 
might  well  have  gone  a  step  further  and  provided  for  a  general 
office  or  routine  secretary,  to  care  for  the  interests  of  the  association 
between  meetings.  Abundant  occupation  should  be  found  for  such 
an  officer  in  the  publication  of  the  Transactions,  enlarging  the  mem- 
bership by  solicitation  through  proper  channels,  co-operating  with 
the  section  press  secretaries  and  local  committees,  and,  above  all,  in 
keeping  the  association  before  the  public  through  press  notices,  par- 
ticularly during  the  several  months  preceding  a  meeting.  The 
secretary  of  the  local  committee  appears  to  have  performed  this 
work  admirably  for  the  Pittsburg  ireeting.  so  far  as  the  oppor- 
tunity would  permit,  but  ttiis  important  duty,  as  well  as  many  other 
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matters  that  in  the  past  have  not  received  adequate  attention,  require 
the  services  of  a  permanent  official  corresponding  to  the  office  secre- 
tary of  the  various  professional  bodies  of  the  country.  In  other 
words,  there  is  a  crying  need  for  a  business  and  routine  secretary, 
all  of  -vhose  time  should  be  devoted  exclusively  to  the  interest  of 
the  Association.  It  is  undeniable  that  up  to  the  present  the  American 
Association  for  the  Advancement  of  Science  has  in  prestige  lagged 
far  behind  the  corresponding  British  body.  This  we  firmly  believe 
to  be  due,  not  to  innate  inferiority,  but  to  defects  in  organization 
and  administration,  the  correction  of  which  we  hope  will  soon  be 
seriously  undertaken  by  the  governing  body. 


of  range  was  attributed  to  the  influence  of  solar  light  upon  the 
transmitting  radiator,  affecting  its  discharge.  Here  lies  a  field  for 
investigation  that  should  produce  a  rich  harvest  of  interest. 


Marconi  on  Wireless  Telegraphy. 

In  this  issue  we  print  the  concluding  portion  of  Mr.  Marconi's 
lecture  before  the  Royal  Institution  of  London,  in  which  are  set  forth 
the  more  recent  developments  of  his  system  of  wireless  telegraphy. 
The  new  form  of  wave  detector  described  involves  a  very  interesting 
principle.  In  the  coherer,  the  electric  resistance  of  the  gap  is  in  a 
semi-unstable  condition.  A  small  variation  in  the  physical  condition 
of  the  surfaces  of  adjacent  filings  in  the  gap  is  destined  to  produce 
large  changes  in  electrical  resistance.  From  this  point  of  view 
the  coherer  is  a  sensitive  conductor  in  electric  instability,  and  oper- 
ates by  virtue  of  the  changes  in  electric  condition  consequent  on 
the  pas.sage  of  electric  impulses.  The  new  instrument  may  be  described 
as  a  magnetically  unstable  magnetic  circuit,  in  which  small  chariges 
of  magnetizing  force,  effected  by  the  influence  of  received  electric 
impulses,  can  produce  a  considerable  change  in  magnetic  flux.  The 
permeability  curve  is  artificially  steepened  in  the  iron  subjected  to  the 
magnetizing  influence  of  the  received  electric  waves.  Henry  showed 
that  electric  wireless  impulses,  traversing  small  solenoids,  were 
cai)ablc  of  magnetizing  steel  needles  acting  as  cores,  and  the  new 
apparatus  described  is  a  development  of  that  principle.  A  special 
form  of  induction  coil  has  its  primary  winding  in  circuit  with  the 
receiving  vertical  antenna.  The  secondary  winding  is  in  circuit 
with  a  telephone,  'i'he  iron-wire  core  is  subjected  to  slow  cyclic 
variations  of  magnetic  intensity,  but  rotating  a.  permanent  magnet 
in  the  neighborhood  of  one  extremity.  During  the  descent  and  ascent 
of  the  cycle  HB  curve  of  the  hysteresis  loop,  and  particularly  during 
ascent,  the  iron  is  in  a  critical  or  unstable  magnetic  condition,  such 
that  a  small  magnelizing  iniptil-e  in  tlie  primary  winding,  due  to  the 
electrically-received  inii)ulse,  will  develop  a  relatively  large  second- 
ary induced  current  through  the  telejjhonc. 

In  order  to  avoid  llu'  ])resfnce  of  insensitive  intervals  occurring 
cyclically  at  the  points  of  the  hysteresis  loop,  the  i)lan  has  been 
adopted  of  making  the  core  in  the  form  of  an  endless  band  of  iron 
wires  threading  ihrough  the  induction  coil,  and  moving  this  band 
steadily  past  fixed  magnets,  by  clockwork,  in  such  a  manner  as  to 
bring  the  part  of  the  l)and  within  the  coil  into  the  unstable  magnetic 
condition.  The  iron  core  of  the  coil  is  thus  con'^tantly  sensitive,  and 
has  its  youthful  sensitiveness  perpetually  renewed  by  clockwork.  No 
decohering  mechanism  is  needed,  and  the  speed  of  operation  between 
the  Poldhu  (Cornwall)  and  Poole  (Isle  of  Wight)  stations,  using 
tins  apparatus,  is  described  as  being  30  words  a  minute.  Curiously 
enough,  Ciranune  essayed  many  years  ago  to  develop  a  commercial 
form  of  continuous-current  dynamos,  consisting  of  fixed  coils  of 
insiilated  wire  tlirougii  which  an  endless  band  of  iron  was  steadily 
moved  by  power.  The  band  was  subjected  to  magnetizing  forces 
during  its  cyclic  path  in  such  a  way  that  the  hystcretically  varying 
magnetic  Tux  might  constantly  cut  the  coils.  Only  a  feeble  c.  m.  f. 
was,  however,  in  this  way  obtainable 

It  transpired  in  the  course  of  the  lecture  that,  trom  long-distance 
observations  conducted  on  the  Atlantic,  signals  which  could  be  read 
at  a  distance  of  2.000  miles  from  Poldhu"  at  r'ght.  could  only  be 
read  at   700  miles   from    Poldhu   bv  dav.     The  enormous  difference 


A  Method  of  Measuring  S.mall  Inductances. 

.■\  convenient  method  of  measuring  inductances,  within  a  certain 
range,  is  described  by  Mr.  W.  M.  Varley  in  a  recent  technical 
periodical.  He  employs  the  Braun  tube,  which  deserves  to  be  called 
the  Braun  galvanometer,  owing  to  the  number  of  galvanometric  uses 
to  which  it  is  already  applied.  The  Braun  galvanometer  has  its 
exciting  electromagnets  in  circuit  with  a  Leyden  jar,  and  with  the 
coil  whose  inductance  is  to  be  measured.  The  Leyden  jar  is  charged 
•  o  constant  e.  m.  f.  by  an  induction  coil  e.xcited  from  a  constant- 
potential  alternating-current  circuit.  The  Leyden  jar  discharges  at 
rapidly  recurring  intervals  through  the  inductance  coil,  and  the 
Braun  galvanometer,  producing  on  the  fluorescent  screen  of  the 
latter  an  observed  deflection.  Substituting  a  coil  of  known  induc- 
tance for  the  coil  of  tested  inductance,  the  discharging  current  de- 
flections permit  the  tested  inductance  to  be  evaluated.  The  principal 
limitation  to  the  use  of  the  method  lies  in  tlfe  constant  inductance 
of  the  coils  in  the  Braun  galvanometer  itself.  The  inductance  to 
be  measured  must  not  bear  too  small  a  ratio  to  this  constant  in- 
ductance. Consequently,  the  lower  the  inductance  of  the  Braun 
galvanometer,  or  the  more  sensitive  it  can  be  made,  the  smaller 
become  the  inductances  which  can  be  measured  in  this  manner. 
From  one  millihenry  to  one  henry  is  described  as  the  effective  range 
of  the  instrument. 


Report  of  the  Standardizing  Co.mmittee  of  the  A.merican  In- 
stitute of  Electrical  Engineers. 

The  report  of  this  committee  adopted  by  the  Institute  at  the  re- 
cent convention,  embodies  the  work  of  the  committee  in  extension 
and  amendment  of  its  previous  report  of  1899.  Several  important 
additions  have  made  their  appearance  in  the  new  report.  One  of 
these  is  the  section  relating  to  Luminous  Sources.  The  HefTner  lamp, 
under  Reichsanstalt  standard  conditions,  is  advocated  as  the  stand- 
ard of  reference,  and  rated  at  0.88  British  candle  for  the  expression 
of  horizontal  intensities  in  the  ordinary  commercial  unit.  The  flux 
of  light  emitted  by  a  luminous  source  is  duly  defined  in  lumens.  The 
efficiency  of  an  incandescent  lamp  is  defind  in  terms  of  its  lumens 
per  watt  at  terminals;  while  its  consumption  per  horizontal  candle- 
l)ower  is  defined  in  watts  per  candle  in  accordance  with  existmg 
u.sage.  Following  these  recommendations,  the  watts  per  candle  of 
an  incandescent  lamp  may  be  retained  under  the  correct  title  of  con- 
sumption ;  while  the  efficiency  of  a  lamp  will  call  for  a  new  rating, 
involving  cither  a  measurement  of  the  total  flux  of  light,  or  the 
spherical  candle-power  of  the  lamp. 


The  temi»erature  cocfticient  of  copper  is  also  recommended  as 
corresponding  to  a  straight -line  law  of  0.42  per  cent,  per  degree  centi- 
grade, based  on  copper  at  zero  centigrade.  The  commercial  rating 
of  a  railway  motor  is  conventionally  defined  as  the  horse-power  out- 
put, giving  75"  C.  temperature  rise  after  one  hour's  continuous  oper- 
ation under  standard  conditions.  But  since  such  a  rating  is  merely 
for  the  purposes  of  classification,  the  real  capacity  of  railway  motors 
is  referred  to  their  temperature  elevation  under  carefully  specified 
conditions,  comprising  load,  speed,  stops,  acceleration,  etc.  An  im- 
portant section  is  devoted  to  insulation,  which  occupies  nearly  two 
pages.  Only  a  few  lines  are  given  to  ohmic  insulation,  the  sole 
meaning  usually  attached  to  the  term  a  few  years  ago.  All  the  re- 
mainder refers  to  volt  resistance  or  dielectric  strength.  Above  20 
kilovolts,  rated  terminal  voltage,  the  testing  voltage  is  given  as 
50  per  cent,  in  excess.  Below  20  kilovolts  the  ratio  of  testing  to 
rated  voltage  is  more  severe.  Low-pressure  apparatus  generally  is 
tested   at   1.000  volts.     The  rating  of  fuses  and  circuit  breakers  is 


July  12,  1902. 


ELECTRICAL     WORLD     anu     ENGLN'EER 


rr.ade  the  normal  working  current  which  ihcy  can  continuously  carry, 
but  the  strength  of  current  at  which  they  open  is  also  reconimenflcd 
for  separate  specification.  Consequently  a  ten-ampere  fuse  would 
be  a  fuse  which  will  steadily  carry  ten  amperes.  Such  a  fuse  should, 
however,  be  rated  as  a  ten-ampere  fuse,  melting  at,  say,  fifteen 
amperes. 

Standard  circuit  voltages  up  to  60  kilovolts  now  receive  recog- 
nition for  the  first  time.  Standard  voltages  and  frequencies  for 
dynamos  and  motors  are  recommended  as  suitable  for  various  classes 
of  service,  and  the  report  will  do  good  work  if  it  aids  in  maintain- 
ing uniformity  in  the  demand  for  these  classes  of  apparatus.  There 
can  be  no  doubt  that,  within  reasonable  limits,  the  standardization 
of  electric  machines,  and  the  selection  of  a  standard  size  by  an  en- 
gineer, not  only  enables  him  to  buy  that  size  considerably  cheaper 
than  if  he  had  a  special  size  built;  but  also  enables  other  purchasers 
to  buy  that  size,  or  even  other  sizes,  cheaper  by  the  reduction  in  the 
cost  of  production  thereby  involved.  In  other  words,  when  an  en- 
gineer orders  a  special  type  of  machine  in  contradistinction  to  a 
standard  type,  he  not  only  has  to  pay  more  for  that  machine,  by 
reason  of  the  extra  labor  involved  in  its  construction,  but  he  also 
t^nds  to  raise  the  cost  of  all  other  sizes  for  other  purchasers  by 
raising  the  general  average  cost  of  production.  It  is  for  this  reason 
in  particular  that  the  work  of  the  Standardization  Committee  of  the 
A.  I.  E.  E.  is  so  important  to  the  industry. 


The  New  Niagara  Plant. 

One  of  the  most  notable  papers  at  the  recent  Institute  meeting 
was  Mr.  Buck's  most  interesting  description  of  the  new  Niagara 
power  house  and  its  equipment,  one  portion  of  which  we  re- 
print in  this  issue.  In  some  very  important  respects  it  marks  a 
great  advance  over  the  pioneer  station,  and  it  makes,  too,  a  notable 
industrial  success.  To-day,  after  the  lapse  of  nearly  ten  years,  one 
can  look  back  upon  the  initiation  of  the  Niagara  enterprise  with 
something  of  judicial  perspective  and  measure  methods  by  results. 
In  one  very  important  particular  the  issue  of  the  Niagaia  enterprise 
has  justified  the  wise  foresight  of  its  projectors.  It  was  the  original 
purpose  to  build  up  at  the  great  cataract  an  industrial  city  of  the 
first  order  of  importance,  drawing  to  that  spot  by  the  invincible 
magnetism  of  cheap  power  the  large  power  consuming  industries. 
To  this  end  the  territory  above  the  Falls  was  secured  and  the  huge 
and  enormously  expensive  tunnel  was  constructed.  The  erection 
of  this  new  power  house  is  the  final  answer  to  criticism  directed 
at  this  policy.  The  fundamental  plan  called  for  an  industrial  city, 
and  an  industrial  city  has  risen  from  the  earth.  The  Niagara  plant 
was  not  primarily  intended  to  be,  has  not  been,  is  not,  perhaps 
never  will  be,  fundamentally  a  transmission  plant,  but  a  mammoth 
central  station  for  power  distribution.  Half  a  dozen  plants  for  trivial 
capacity  have  done  more  to  advance  the  art  of  electrical  power 
transmission,  but  in  its  own  field  Niagara  stands  unique.  The  up- 
rising of  the  city  about  it  is  due,  of  course,  primarily  to  the  power 
plant,  but  in  scarcely  less  degree  to  the  wonderfully  favorable  situ- 
ation as  a  shipping  point  for  general  distribution  over  the  country. 
We  note  this  lest  the  unwise  should  imagine  that  great  industries 
inevitably  cluster  around  cheap  power.  We  could  mention  numerous 
localities  in  which  the  enterprise  would  have  been  a  complete  and 
dismal  failure,  but  the  vicinity  of  Buffalo  is  almost  the  most  ad- 
vantageous point  in  the  country  in  its  freight  facilities,  which  are 
fully  as  important  to  cheap  manufacture  as  is  cheap  power.  Even  at 
Niagara  it  is  to  be  remarked  that  most  of  the  industries  thus  far 
developed  are  those  requiring  exceptionally  large  amounts  of  power 
for  the  area  of  the  works. 


than  might  have  i>ccn  expected.  The  great  djmamos  01  the  uiti 
station  were,  con<>idering  the  limitationt  imposed  upon  them,  mott 
admirable   machines.     The  policy  followed   in  the  early  work  at 

Niagara  was    '  mixture  At   the 

very  start  a  coi'  iicap  wa.s  ir  electrical 

equipment  to  be  subordinate  to  the  hydraulic  equipment.  It  forced 
the  electrical  designs  into  unusually  cl<'  ient 

results  are   wholly  to  be  credited  to  t  -nent 

of  the  contractors.  The  faults  of  the  plant  are  due  to  bad  advice. 
happily  tempered  by  good  execution.  It  has  al.'. 
of  yonder  to  us  that  it  was  necessary  to  go  aLr 
designs,  even  to  so  eminent  a  firm  as  furnished  them,  and  it  is  doubly 
strange  that  the  same  policy  should  be  followed  now.  The  new 
generators  are  to  be  of  the  same  capacity,  voltage,  speed  and  elec- 
trical character  as  the  old  ones,  and  also  of  the  same  low  frequency. 
The  hydraulic  efficiency,  due  to  the  use  of  draft  tubes,  is  raised 
enough  to  allow  an  extra  5,000-hp  unit.  Here  is  an  example  of  the 
timidity  to  which  we  refer,  for  the  draft  tubes  were  in  use  in  every 
American  saw  mill  when  the  first  plant  was  installed,  and  their 
omission  is  small  credit  to  the  hydraulic  engineering  of  that  in- 
stallation. The  retention  of  the  old  voltage  and  frcquencj-  was,  per- 
haps, wise  in  view  of  the  local  utilization  of  most  of  the  power,  and 
two-phase  dynamos  will  do  the  work  as  well  as  any  others ;  bat 
larger  units  would  have  been  preferable  if  the  hydraulic  contractors 
would  have  stood  up  to  their  end  of  the  work,  as  perhaps  they 
might  have.  Twenty-one  generators  for  a  plant  of  100,000  hp  is  a 
large  number,  far  larger  than  seems  necessary  on  the  face  of  the 
evidence,  and  larger  than  would  be  put  in  a  steam  plant  of  similar 
capacity  at  the  present  time. 


In  the  equipment   of  the  new  power  house  there  is  general   im- 
provement in  the  apparatus  and  its  arrangement,  but  in  less  degree 


A  far  more  important  change  from  the  electrical  point  of  view  is 
the  improvement  in  the  inherent  regulation  of  the  great  generators. 
A  regulation  of  only  30  per  cent,  was  not  good,  even  when  the  first 
plant  was  started,  and  ought  to  have  been  bettered  long  ago.  The 
reason  assigned  for  the  change  is,  in  view  of  the  early  historj-  of 
the  plant,  rather  delectable.  If  memory  serves  us  aright,  the  two- 
phase  system  was  alleged  to  have  been  chosen  for  the  initial  plant 
by  reason  of  its  superior  freedom  from  unbalancing,  which  was 
considered  most  important  in  view  of  the  electric  lighting  which 
was  to  be  done.  In  the  same  breath  we  were  informed  that  the  fre- 
quency was  put  at  25— a  periodicity  notoriously  unsuitable  for  gen- 
eral electric  lighting.  It  now  transpires  that  the  improvement  in 
regulation  is  rendered  necessary  Dy  so  grave  unbalancing  as  to  cau.se 
trouble  e\-en  in  moto  service.  All  of  which  makes  it  clear  enough. 
as  is  now  perfectly  well  imderstood,  that  any  poU-phase  system  is 
subject  to  trouble  from  an  unbalanced  load,  and  that  bad  regulation 
is  an  evil  first,  last  and  always.  We  have  for  years  dinned  into  the 
ears  of  our  readers  this  apparently  obvious  fact,  and  it  is  with  a 
real  feeling  of  satisfaction  that  we  gloat  over  the  improved  design 
of  the  new  station.  Another  original  blunder  which  is  at  last  to 
be  put  aside  is  the  weird  umbrella  design  of  the  first  machines,  since 
even  at  the  start  there  were  available  governors  quite  good  enough 
to  render  the  extra  flywheel  effect  needless,  and  there  was  not  the 
slightest  difficulty  in  then  building  internal-pole  machines  closely 
similar  to  those  now  planned.  Of  course,  the  art  of  design  has  im- 
proved in  general,  but  we  think  that  no  electrical  engineer  worthy 
the  name  in  1893  would  have  adopted  the  umbrella  design  unless 
it  had  been  forced  on  him  by  pressure  from  the  hydraulic  end  of 
the  line.  If  one  is  to  have  a  stationary  armature,  it  should  be  ac- 
cessible, otherwise  it  might  as  well  rotate.  The  final  improvement 
in  the  new  station,  and  one  that  has  our  heartiest  approbation,  is  the 
introduction  of  a  complete  system  of  feeder  protection,  and  of  the 
latest  type  of  switchboard,  which  wil!  render  the  plant  singularly 
safe  and  easy  to  operate,  even  as  compared  with  the  old  one. 
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Stanley  Transformer  Patent  Decision. 


Judge  Colt  handed  down  an  imporiant  opinion  July  i,  in  the 
Circuit  Court  of  the  United  States,  District  of  Massachusetts,  de- 
nying a  motion  for  a  preliminary  injunction  applied  for  under  a 
recent  decision  affirming  the  validity  of  a  certain  transformer  pa- 
tent issued  to  William  Stanley,  Jr.,  March  i,  1892,  on  an  application 
filed  August  15,  1888.  The  decision  referred  to  was  rendered  in  a 
suit  brought  against  the  Saranac  Lake  Electric  Light  Company,  and 
its  effect  was  claimed  to  make  the  Stanley  patent  a  controlling  one 
in  the  transformer  art. 

The  court  in  the  Saranac  Lake  decision  laid  much  stress  upon  a 
disclosure  in  the  specifications  of  the  Stanley  patent  of  a  method 
for  determining  the  length  of  primary  wire  in  a  transformer.  This 
disclosure,  which  in  the  litigation  has  been  called  the  "Stanley  Rule," 
is  that  the  proper  length  of  primary  coil  may  be  determined  by 
connecting  the  transformer  in  circuit  with  the  dynamo  with  which  it 
is  to  be  used,  and  then  winding  on  wire  until,  with  the  secondary 
circuit  open,  the  loss  indicated  by  the  formula  C^  R  equals  a  cer- 
tain loss  of  energy.  In  the  original  case  the  court  decided  that  this 
rule  is  "A  part  of  the  invention  disclosed  and  clairhed  in  the  pa- 
tent— indeed  it  would  seem  to  be  the  main  object  of  that  invention 
— and  with  the  patent  thus  construed  the  citations  from  the  prior 
art  show  neither  anticipation  nor  lack  of  invention.  The  whole 
argument  of  the  defendants  on  that  branch  of  the  case  is  so  inter- 
woven with  the  postulate  that  the  Stanley  rule  is  to  be  eliminated 
from  the  patent,  that  when  the  postulate  is  not  granted  the  argu- 
ment becomes  wholly  unpersuasive." 

Judge  Colt,  in  his  opinion,  said  that  in  the  present  case  it  becomes 
necessary  to  determine  whether  the  court  in  its  opinion  imposed  the 
limitation  of  the  Stanley  rule  upon  the  claims  of  the  patent  then  in 
litigation.  The  points  made  by  the  parties  in  the  present  case  , are 
summarized  by  the  court  substantially  as  follows : 

The  complainant  maintains  that  the  court  imposed  no  such  limit- 
ation upon  the  Stanley  invention;  that  the  court  held  that  the  in- 
vention was  for  a  transformer,  "which  is  automatically  self-regu- 
lating as  to  a  secondary  pressure,"  and  "not  for  a  rule" ;  or  for  "a 
transformer  having  such  a  length  of  wire  on  its  primary  coils  as 
would  make  it  self-regulating";  or  for  "a  transformer  having  in  its 
primary  coils  substantially  such  a  length  of  wire  as  was  described 
in  the  specification,  and  which  would  effect  the  result  sought,  irre- 
spective of  the  means  or  methods  employed  in  arriving  at  the  result" ; 
or  for  a  transformer  which  has  "in  ils  primary  coils  the  proper 
length  of  wire  to  make  it  self-rcgulating" — all  of  which  means  that 
the  Stanley  patent  was  held  to  cover  the  transformer  described,  irre- 
spective of  the  Stanley  rule,  by  which  the  length  of  wire  is  obtained, 
although  it  was  incumbent  upon  Stanley  to  point  out  one  method 
by  which  the  proper  length  of  wire  was  determined.  On  the  other 
liaiid,  the  contention  of  the  defendant  is  that  it  is  perfectly  plain 
from  the  decision  of  the  court  that  the  Stanley  rule  is  inherent  in 
the  Stanley  invention,  and  that  this  Uniitation  is  imposed  upon  the 
claims. 

As  to  the  contention  of  the  complainants,  that  since  the  Saranac 
transformer  had  Irx-u  enjoined  by  the  court  in  the  Saranac  case, 
it  is  the  duty  of  the  present  court  to  enjoin  the  defendant  unless  it 
is  shown  that  the  transformer  now  in  suit  differs  essentially  from 
the  Saranac  transformer,  Judge  Colt  decides  that  this  position  is 
not  well  taken,  but  that  if  is  the  duty  of  the  complainant  under  its 
present  bill  charging  infringement  to  show  first,  what  the  Stanley 
patent  covers  as  defined  by  the  court  in  the  other  case,  and,  second, 
to  show  that  the  transformer  now  manufactured  by  the  defendant 
comes   within   the   Stanley   invention  as  exactly   defined. 

Concrning  the  contention  of  the  complainants  that  the  Saranac 
transformer  did  not  embody  the  Stanley  rule,  and  that  consequently 
the  transformer  now  alleged  to  infringe  conies  within  the  decision 
in  the  other  case.  Judge  Colt  holds  that  in  view  of  the  opinion  of  the 
court  it  nuist  be  presiuncd  that  the  Saranac  transformer  contained 
the  Stanley  rule.  Any  other  interpretation,  he  said,  would  lead  to 
the  following  conclusions :  "On  the  question  of  the  validity,  the 
Stanley  patent  is  limited  by  the  Stanley  rule,  while  in  the  question 
of  infringement  there  is  no  such  limitation:  in  other  words,  a 
transformer  may  be  outside  of  the  monopoly  secured  by  the  patent 
and  still  infringe  the  patent."  Judge  Colt  says  there  is  nothing  in 
the  laniiunge  of  the  opinion  of  the  Circuit  Court  of  Appeals  or  of 
the  Circuit  Court  in  the  Saranac  ca>;c  which  would  justify  him  in 
holdini;    tliat    anv    such    illoiiical    and    inconsist-^nt    conclusion    was 


reached.  After  the  Appellate  Court  in  the  other  case  had  deter- 
mined that  the  Stanley  invention  for  the  most  part  resided  in  the 
Stanley  rule  and  that  the  "rule"  must  be  incorporated  into  the 
claims;  and  after  the  court  said  on  a  petition  for  re-hearing  that, 
"As  to  infringement"  it  "did  not  deem  it  necessary  to  add  anything 
to  the  opinion  below,"  it  is  manifest  that  the  Appellate  Court  did 
not  understand  from  the  opinion  of  the  lower  court  that  the  Stanley 
rule  was  eliminated  from  the  Saranac  transformer. 

Judge  Colt  held  that  the  Stanley  "rule"  is  the  main  contribution 
made  to  the  art,  and  that  it  constitutes  the  principal  and  most 
essential  part  of  the  invention  covered  by  his  patent.  He  disagreed 
with  the  complainant's  counsel  that  the  court  in  the  former  case 
found  the  Stanley  invention  to  reside  "in  a  certain  length  of  primary 
winding,"  and  their  argument  on  this  point  he  considered  to  be 
plainly  in  conflict  with  the  invention  as  defined  by  the  court.  He 
could  find  in  the  opinion  nothing  to  warrant  the  contention  that 
it  was  Stanley's  discovery  of  the  proper  length  of  wire  in  the 
primary  which  consituted  his  invention  ;  or  that  the  invention  is  for 
a  transformer  having  a  proper  length  of  wire;  or  that  the  Stanley 
rule  is  no  part  of  the  invention  claimed,  but  only  one  method  of 
determining  the  length  of  the  wire.  On  the  contrarj',  the  court  ex- 
pressly declared  that  the  Stanley  rule  is  the  main  part  of  the 
invention  disclosed  in  the  claim.  The  motion  for  a  preliminary  in- 
junction was  denied.  The  parties  in  the  litigation  were  the  West- 
inghouse  Electric  and  Manufacturing  Company  and  the  Stanley  Elec- 
tric Manufacturing  Company. 


Meetings  of  Electrical  Contractors. 

As  already  noted  in  these  columns,  the  National  Electrical  Con 
tractors'  Association  of  the  United  States  will  hold  its  annual  meet 
ing  next  week  at  the  Hotel  Walton,  Philadelphia,  Pa.  The  boar;I 
of  directors  will  meet  at  the  hall  of  the  Franklin  Institute  at  9  a.  m.. 
July  16.  The  first  delegates'  meeting  will  be  called  to  order  in  the 
same  hall  at  1 130  p.  m.,  on  that  date.  In  the  afternoon  a  special 
boat  will  take  the  delegates  and  invited  guests  along  the  river  front 
to  Cramp's  Shipyard  and  to  League  Island.  A  dinner  for  the  dele- 
gates will  be  given  at  7  v.  .m.  On  July  17th  the  delegates'  meeting 
will  be  called  to  order  at  2  p.  m.,  on  the  Steel  Pier,  Atlantic  City 
N.  J.  A  special  train  will  leave  Philadelphia  for  Atlantic  City 
at  9  A.  M.,  of  July  17.  The  entertainment  committee  will  provide 
transportation  to  and  from  Atlantic  City  for  the  delegates.  The 
convention  will  adjourn  on  the  afternoon  of  July  17.  Mr.  Alex 
Henderson,  master  of  transportation,  announces  a  special  train  over 
the  Jersey  Central,  from  Xew  York  to  Philadelphia,  leaving  on 
July  i6th,  at  9:30  a.  m. 

The  semi-annual  meeting  of  the  Electrical  Contr.ictors'  Associ- 
ation of  New  York  will  be  held  at  Albany  on  July  I5ih.  under  the 
auspices  of  the  Eastern  New  York  Electrical  Contractors'  Associ- 
ation. The  headquarters  of  the  association  will  be  at  the  Hotel 
Ten  Eyck.  The  directors'  meeting  will  be  held  at  9  o'clock  a.  m., 
July  15th,  and  will  be  immediately  followed  by  the  meeting  of  the 
delegates.  .\x  12  o'clock  a  trolley  ride  will  be  taken  to  Schenectady 
and  the  works  of  the  General  Electric  Company,  and  a  lunch  will 
be  served  at  that  place.  At  8  p.  M.  the  delegates  will  leave  Albany 
by  the  steamboat   ".Xdirondack."   for  the  trip  to  Xew  York. 

.'\rrangemcnts  have  been  made  to  serve  a  banquet  on  the  boat  after 
leaving  Albany.  Mr.  Charles  L.  Eidlitr.  president  of  the  National 
Association,  will  act  as  toastmaster.  It  is  expected  that  the  directors 
of  the  National  Association  will  be  among  the  guests  at  the  State 
meeting. 


A  German  Commission. 


The  Imperial  German  Post  Office  has  just  appointed  a  commission 
to  go  to  the  United  States  and  study  American  postal,  telegraphic 
and  telephone  systems.  Special  attention  will  be  given  to  the  tubular 
mail  service.  Germany  at  present  is  using  only  small  tubes  for  in- 
dividual letters,  and  contemplates  introducing  the  .\merican  system 
of  transmission  in  bulk  by  mail  to  and  from  the  branches  of  the  cen- 
tral post  office.  The  commissioners  arc  Post  Councillors  Wcrneckc. 
of  Leipzig,  and  Braun.  of  Hamburg.  They  will  be  accompanied  by 
a  telegraphic  engineer  and  another  engineer  of  Berlin. 
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The  Concord,  N.  H.,  Water  Power  Plant. 


FROM  the  foot  of  the  Franconia  Mountains,  down  through  the 
heart  of  New  Hampshire,  past  the  great  Lake  Winnipiseogee,  the 
Merrimac  River  flows  two  hundred  miles  to  the  ocean.  Between 
its  sources,  more  than  2,000  feet  above  tidewater,  and  the  Atlantic, 
this  river  drains  an  area  of  4,553  square  miles.  At  Lawrence,  about 
twenty  miles  from  the  ocean,  the  average  yearly  discharge  of  water 
by  this  stream  is  about  6,464  cubic  feet  per  second.  Nearly  half-way 
from  mountains  to  seashore,  along  the  course  of  the  river  and  equi- 
distant between  the  short  coast  line  of  New  Hampshire  and  the  Con- 
necticut River,  Concord,  the  capital  city,  is  built  on  the  high  west 
bank  of  the  Merrimac.  Compared  with  Manchester,  the  industrial 
center  of  the  State,  some  seventeen  miles  down  stream,  Concord  is 
not  a  great  manufacturing  city.  Its  fame  rests  rather  on  its  resi- 
dential attractions,  its  institutions  of  learning,  its  fine  public  build- 
ings, including  the  time-worn  State  House,  and  on  its  political  im- 
portance as  the  point  where  legislative  functions  are  exercised. 

According  to  the  Federal  census  of  1900,  the  population  of  Con- 


is  estimated  at  2,500  horsc-powcT,  and  there  has  always  bctn  suf- 
ficient water  to  operate  the  electric  plant.  Some  trouble  with  anchor 
ice  has  made  the  use  of  steam  necessary  at  times  in  early  winter  be- 
fore the  river  was  frozen  over,  but  this  has  been  oi  short  duration. 

In  1901  new  water-wheels  were  installed  at  this  electric  station. 
and  the  three-phase  generators  of  1892  were  replaced  by  others  of 
later  pattern.  The  new  wheels  comprise  five  pairs  of  horizonul  tur- 
bines, each  pair  being  36  inches  in  diameter  and  rated  at  300  horse- 
power when  operating  at  140  revolutions  per  minute  under  a  bead 
of  fifteen  feet  of  water.  ILach  pair  of  wheels  is  regulated  in  speed 
bj  a  Lombard  governor.  These  wheels  were  furnished  by  the  Stil- 
well-Bierce  &  Smith- Vaile  Company. 

A  three-phase,  6o-cycle  alternating  generator  of  the  revolving 
magnet  type,  with  capacity  of  200  kilowatts  at  2,600  volts,  is  belted 
to  each  of  the  five  pairs  of  turbine  wheels  just  mentioned.  The  com- 
bined capacity  of  these  generators  is  thus  1,000  kilowatts.  All  five 
of  these  machines  were  made  by  the  General  Electric  Company. 
Current  for  the  magnet  windings  of  the  three-phase  generators  is 
supplied  from  one  30-kiIowatt,  230-volt  exciter,  motor  dnven.  and 
from  two  bipolar  exciters  of  15  kilowatts  each,  driven  by  belts  from 


Interior  View  of  Concord  Water  Power  Pl.\nt. 


cord  was  only  19,632  persons.  In  spite  of  all  these  facts,  tending  to 
lines  of  development  other  than  technical,  the  capital  city  is  the 
site  of  one  of  the  best  examples  to  be  found  anywhere  of  electrical 
supply  operated  almost  exclusively  by  transmitted  water-power.  In 
1892  the  load  of  electric  lamps  in  Concord  was  transferred  to  a 
water-power  station  on  the  Merrimac  by  means  01  a  three-phase 
transmission.  This  is  believed  to  be  one  of  the  earliest,  if  not  the  first 
instance,  in  which  the  entire  commercial  service  of  a  city  electric 
system  was  derived  from  a  three-phase  water-power  plant.  Prior 
to  the  date  just  mentioned  electrical  supply  in  Concord  had  been 
carried  on  from  a  steam-driven  station  by  the  local  gas  company. 
About  that  time  the  interests  of  the  gas  company  in  the  electric  light- 
ing system  were  transferred  to  the  Concord  Electric  Company,  the 
present  owners.  At  Sewall's  Falls,  in  the  Merrimac  River,  about 
four  miles  from  the  State  House  in  Concord,  and  nearly  north,  a 
stone  and  timber  dam  was  built  in  1892.  This  dam  is  about  500  feet 
long  and  gives  a  fall  of  sixteen  feet  for  the  entire  flow  of  the  river. 
At  the  water-power  thus  provided  the  three-phase  generatmg  station 
of  the  Concord  Electric  Company  was  erected  in  the  year  last 
named      The  minimum  capacity  of  this  water-power  m  dry  seasons 


the  main  dynamos.  One  of  the  old  three-phase  generators,  displaced 
by  those  just  described,  is  now  used  as  a  motor  of  150-horse-powcr 
capacity  to  drive  two  direct-current  arc  dynamos,  with  capacity  of 
75  lamps  of  1.200  candle-power  each  at  the  water-power  station. 
The  switchboard  at  this  station  is  built  of  wood  on  the  skeleton  pat- 
tern, and  contains  five  panels  for  the  main  generator,  one  for  the 
exciters,  and  four  for  feeders.  There  is  also  a  board  for  the  arc 
dynamos. 

The  five  main  generators  all  deliver  three-phase  current  at  60  cycles 
and  2.500  volts  to  the  switchboard  just  mentioned.  Fnm  this  board 
energy  goes  directly  to  the  motor  that  drives  the  two  arc  d>-namos. 
Three  No.  6  wires  conduct  energy  at  2.500  volts  from  the  board  to 
West  Concord,  a  village  two  miles  distant.  Three  No  00  insulated 
wires  pass  from  the  water-power  plant  to  the  sub-station  near  the 
business  center  of  Concord,  over  a  pole  line  about  4.5  miles  long, 
at  the  pressure  of  2.500  volts.  .Another  circuit  of  three  No.  6  bare 
wires  on  this  same  pole  line  deli\ers  energy  at  10.000  volts  in  the 
sub-station.  This  energy  is  derived  from  three  transformers  of 
100  kilowatts  each  that  are  located  in  the  water-power  plant  and  fed 
from  the  switchboard  at  2,500  volts.     The  ratio  of  transformation 
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is  thus  foitf  to  one,  and  the  transformers  are  of  the  air-blast  type, 
.^t  the  sub-station  the  No.  6  wires  just  mentioned  terminate  in  three 
transformers  of  100  kilowatts  each,  that  reduce  the  pressure  from 
10,000  to  2,500  volts  for  local  distribution.  Three  transformers,  of 
150  kilowatts  each,  located  at  the  main  generating  plant,  take  2,500- 
volt  current  from  the  switchboard  and  deliver  energy  at  10,000  volts 
to  three  No.  6  bare  wires  that  pass  over  the  pole  line  previously  men- 
tioned and  on  to  the  shops  of  the  Boston  &  Maine  Railway,  distant 
5.5  miles  from  the  water-power.  At  these  shops  the  three  No.  6 
wires  feed  two  transformers  of  200  kilowatts  capacity  each,  that 
change  the  energy  from  three-phase,  10,000  volts  to  two-phase  at 
440  volts.  From  the  foregoing  it  may  be  seen  that  the  combined 
capacity  of  the  six  io,ooo-volt  transformers  at  the  water-power  plant 
is  750  kilowatts,  or  three-fourths  of  the  total  capacity  of  the  main 
generators  there.  All  10,000-volt  transformers  are  cooled  by  air 
blast.  Besides  the  three  circuits  already  mentioned,  two  pairs  of 
No.  6  wires  from  the  arc  djTiamos  and  a  set  of  No.  6  pressure  wires 
pass  from  the  main  station  to  Concord  over  the  pole  line  mentioned. 
These  wires  cross  the  Merrimac  River  by  a  span  seven  hundred  feet 
long  immediately  on  leaving  the  generating  station. 

The  two  arc  circuits  do  not  enter  the  sub-station,  and  are  employed 
in  the  supply  of  arc  street  lamps  about  Concord.  Energy  delivered 
by  the  three  No.  00  wires  at  a  pressure  of  2,500  volts  in  the  sub- 
station is  distributed  from  that  point  to  the  local  city  circuits  at 
the  same  voltage.  Energy  derived  from  the  three  transformers  of 
100  kilowatts  each  at  the  sub-station  is  fed  into  the  same  circuits 
lliat  receive  current  from  the  three  00  wires.     After  these  00  wires 
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liad  been  in  use  some  time,  the  percentage  of  loss  in  them  grew 
larger  than  was  desirable;  so  the  loo-kilowatt,  10,000-volt  trans- 
formers, three  at  the  water-power  and  three  at  the  sub-station,  were 
installed  and  connected  by  the  circuit  of  No.  6  wires,  in  order  to  avoid 
the  use  of  much  heavier  conductors. 

Owing  to  the  troubles  with  anchor  ice  at  the  water-power  plant, 
a  steam-powor  equipment  was  installed  at  the  sub-station  in  i8(>X. 
The  boiler  at  this  sub-station  is  of  the  water-tube  type,  with  three 
<lrums,  rated  at  600  horse-power,  and  was  built  by  the  Babcock  & 
Wilcox  Company.  A  Buckeye  engine,  cross-compound  and  rated 
at  500  horse-iK)wer  on  200  revolutions  per  minute,  is  belted  to  a  450- 
kilowatt.  three-phase.  60-cycle.  2.500-voIt  generator,  made  by  the 
(ieneral  IClectric  Company.  This  generator  operates  at  a  speed  of 
257  revolutions  per  minute,  and  has  28  poles.  When  this  plant  at  the 
sub-station  is  in  use.  it  delivers  energy  to  the  same  distribution  cir- 
cuits that  receive  current  from  the  water-power  plant.  A  lo-kilo- 
watt  cxoitiT.  bolt-driven,  is  employed  with  tlie  generator  at  the  sub- 
stniion. 

.MI  of  the  commercial  electric  service  in  Concord,  except  that  at 
the  Boston  &  Maine  shoi)s.  is  carried  out  with  the  three-phase.  60- 
cycle  current  from  the  sub-station.  The  2.500-volt  circuits  extend 
generally  over  the  city,  and  in  tiie  business  center  a  closed  loop  of 
about  one  mile  total  length  is  run.  to  avoid  the  frequent  use  of  small 
transformers.  This  loop  is  compost-d  of  three  primary  and  three 
secondary  wires,  the  latter  liaving  a  pressure  difference  between  them 
ot  no  volts.  From  this  secondary  loop  service  wires  are  carried 
directly  into  the  premises  of  consumers.  Between  the  primary  and 
secondary  wires  of  this  loop  transformers  are  connected  at  mod- 
erate intervals  to  keep  the  necessary  size  of  the  secondary  wires 
within  limits.  Twelve  banks  of  transformers  arc  thus  connected 
to  the  service  loop,  and  have  a  combined  capacity  of  262  kilowatts. 

The  transformers  used  in  the  distribution  of  commercial  service 
are  as  follows : 


li'att    capacity  Watt    capacity 

Xuiiihcr.  each.         Xunibcr.  each. 

9    600  7    4.5CX) 

2    900  7    5.000 

6    1. 000  3    6.000 

4    1 ,500  42    7.500 

40    2.500  I     10,000 

4    4.000  15    15.000 

3    18.000 

The  total  of  these  numbers  is  143  transformers,  with  a  combined 
capacity  of  823.7  kilowatts.  In  this  list  the  small  percentage  of 
total  capacity  represented  in  the  smaller  sizes  of  tran^formers  is 
especially  notable,  and  should  contribute  to  high  efficiency  of  opera- 
tion. No  doubt  the  large  average  capacity  of  transformers  is  due 
ui  part  to  the  use  of  the  sen/ice  loop  above  mentioned.  Adding  the 
400  kilowatts  of  transformer  capacity  at  the  Boston  and  Maine  shops 
to  the  823.7  kilowatts  just  found  for  other  service  transformers 
gives  a  total  of  I222,.y  kilowatts,  or  22  per  cent,  more  than  the  com- 
bined capacity  of  the  main  generators  at  the  water-power  plant. 
Of  course,  there  never  comes  a  time  when  all  of  these  transformers 
are  working  at  full  capacity,  especially  as  those  at  the  Boston  and 
Maine  shops  supply  energy  mostly  to  motors  that  operate  during 
the  hours  of  daylight. 

Most  of  the  commercial  service  from  the  Concord  electric  system 
is  supplied  through  Thomson   recording  wattmeters,  of  which  the 
following  numbers  and  sizes  are  in  use,  all  on  iio-volt  circuits: 
Ampere  Capacity.        Number.     Ampere  Capacity.     Number. 

5  III  75  3 

10  100  100  13 

15  76  150  6 

25  63  200  I 

SO  29  300  I 

60  2 

The  total  number  of  these  iio-volt  meters  is  408,  and  there  are 
in  addition  two  recording  meters  at  the  Boston  and  Maine  shops, 
each  meter  having  a  capacity  of  500  amperes  at  450  volts. 

All  clases  of  commercial  service,  arc  lamps,  incandescent  lamps 
and  motors  are  from  the  same  set  of  distributing  lines  in  the 
Concord  system.  Commercial  arc  lamps  are  all  of  the  enclosed 
type,  taking  about  6.5  amperes,  and  are  connected  singly  to  the 
no-volt  lines.  At  present  150  of  these  lamps  are  in  use.  About 
10,000  incandescent  lamps,  mostly  of  16  candle-power,  are  con- 
nected to  the  system.  Street  arcs  to  the  number  of  129  of  1.200 
candle-power  each  are  in  use  for  public  lighting  in  Concord.  These 
arc  street  lamps  are  operated  directly  from  the  water-power  plant 
by  the  two  arc  dynamos  there  located.  It  is  the  intention  during 
the  present  year  to  substitute  enclosed  arcs  taking  6.5  amperes  at 
80  volts  for  the  open  type  of  street  lamps  now  in  use. 

Though  Concord  is  not  pre-eminently  a  city  of  manufactures,  the 
motor  business  of  the  electrical  supply  system  is  exceptionally  large, 
compared  with  that  in  other  lines.  The  total  capacity  of  motors 
now  connected  to  the  company's  lines  is  1,144  horse-power.  All  of 
these  motors  are  of  the  induction  type,  and  all  save  those  at  the 
Boston  and  Maine  shops  are  three-phase  at  no  volts.  The  numbers 
and  capacities  of  these  three-phase,  no-volt  motors  are  as  follows: 
Jiorse-pou'er.  Number.         Horse-p07vcr.         Number. 

14  9  10  Q 

1  16  15  n 

2  13  20  2 

3  10  25  I 
5  1"*  .^o  2 

The  motors  last  named  number  91.  and  their  aggregate  capacity 
amounts  to  554  horse-power,  giving  an  average  of  more  than  6  horse- 
power per  motor,  wh'ch  is  unus\ially  large  for  motors  in  general  com- 
mercial service.  At  the  Boston  and  Maine  shops,  where  the  two  trans- 
formers of  200  kilowatts  each  change  three-phase  energy  at  10.000 
volts  to  two-phase  energy  at  440  volts,  only  two-phase  motors  are  in 
tise.  The  numbers  and  capacities  of  these  motors  arc  as  follows : 
Horse-poicer.  N^umber.        Horsc-poivcr.        Number. 

10  I  25  2 

15  6  30  6 
20                           3                         40  2 

too  T 

These   21    motors   have  a   combined   capacity  of  590  horse-power. 

which,  added  to  that  o{  motors  on  general  commercial  circuits,  gives 

the  total   of   1.144  horse-power.     .Mlowing  an  average  efficiency  of 

74.6  per  cent,   for  all  of  the«e  motors  in  actual  use.  their  combined 
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capacity  at  full  load  to  draw  energy  from  the  lines  is  1,144  kilowatts. 
At  56  watts  per  lamp,  the  10,000  connected  incandescent  lamps  repre- 
sent a  capacity  for  consumption  of  560  kilowatts.  The  129  open  arcs 
on  direct-current  lines,  rated  at  1,200  candle-power  each,  require  in 
operation  387  kilowatts,  on  the  basis  of  300  watts  each,  and  the  150 
enclosed  arcs,  each  taking  6.5  amperes  at  no  volts,  absorb  107.25  kilo- 
watts. The  energy  rate  for  all  connected  lamps  is  thus  706  kilo- 
watts, and  for  lamps  and  motors  combined,  1,850  kilowatts.  Of  this 
total,  the  capacity  of  connected  motors  amounts  to  the  exceptionally 
large  percentage  of  61.  The  capacity  of  the  connected  load  exceeds 
that  of  the  main  generators  at  the  water-power  plant  by  85  per  cent. 

Records  of  the  station  meters  show  that  the  week-day  output  of 
the  Concord  system  averages  about  6,800  kilov/att-hours.  This  cor- 
responds to  an  average  load  of  283  kilowatts  during  the  24  hours  of 
each  day.  If  the  maximum  load  is  three  times  the  average,  it  amounts 
to  85  per  cent,  of  the  main  generator  capacity  at  the  water-power. 

During  1901  it  was  necessary  to  operate  the  steam  plant  at  the  sub- 
station to  a  larger  extent  than  common,  because  of  changes  in  water- 
wheels  and  dynamos  at  the  main  station.  In  spite  of  this  fact,  the 
record  of  the  fiscal  year  ending  June  30,  1901,  presents  the  advantages 
of  water-power  as  a  saver  of  fuel  in  a  strong  light.  During  the  year 
just  named  about  500  tons  of  coal  were  consumed  at  the  sub-station. 
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Considering  only  the  working  days  of  the  year  as  310,  the  coal  con- 
sumption was  1. 61  tons  per  day  on  an  average.  At  the  moderate  rate 
of  six  pounds  of  coal  burned  per  kilowatt-hour  of  output  at  the  sta- 
tion, the  6,800  kilowatt-hours  of  daily  output  would  require  20.4 
short  tons.  From  these  results  it  appears  that  the  consumption  of 
fuel  during  the  year  in  question  was  less  than  8  per  cent,  of  what  it 
w^ould  have  been  with  a  fairly  efficient  steam  station  giving  the  entire 
output.  The  difference  between  this  computed  daily  consumption  of 
coal  and  that  actually  burned  is  18.8  tons.  Good  steam  coal  is  worth 
about  $5  per  ton  in  Concord,  so  that  the  use  of  water-power  saves 
approximately  $94  per  day  in  the  cost  of  fuel. 

The  engine  at  the  sub-station  is  now  operated  non-condensing  be- 
cause of  the  cost  of  water,  but  it  is  proposed  to  move  the  steam  plant 
to  the  water-power  station  at  an  early  date,  where  condensing  water 
can  be  had  free,  and  the  cost  of  labor  for  operation  reduced. 

The  marked  success  of  the  Concord  Electric  Company  seems  to  be 
due  in  no  small  measure  to  its  use  of  water-power.  This  view  is 
certainly  borne  out  by  the  fact  that  the  electric  system  supplies  mo- 
tors of  almost  600  horse-power  capacity  in  the  shops  of  the  railway 
that  brings  all  of  the  coal  used  in  the  city.  Further  illustration  of  the 
advantages  of  water-power  is  found  in  the  successful  competition 
of  the  electric  system  with  the  local  gas  company.  The  nominal  price 
of  gas'  in  Concord  is  $1.50  per  1,000  cubic  feet,  but  it  is  believed  that 
large  consumers  get  materially  lower  rates.  This  gas  is  reputed  to  be 
of  good  quality,  and  the  price  named  is  certainly  moderate  for  an  in- 
land city  as  small  as  Concord.  The  gas  company  does  not  court  com- 
parison with  the  electric  system,  as  its  officials  declined  to  give  any 
facts  as  to  their  output  for  use  in  this  article.  The  success  of  the 
Concord  electric  system  seems  to  be  due  in  large  measure  to  the  ef- 
forts of  its  efficient  superintendent,  Mr.  George  B.  Lauder,  to  whom 
thanks  for  these  facts  are  due. 


By   GChTAt    REN.N£Jl>fcLT. 

Once  in  a  while  we  still  hear  about  accidents  in  elevator  service. 
The  exact  cause  is  seldom  told,  and  we  are  simply  informed  that 
"the  car  was  equipped  with  every  known  safety  device — a  rigid  in- 
vestigation as  to  the  cause  will  be  made."  The  frequency  of  the  ac- 
cidents would  seem  to  indicate  that  there  is  something  wrong  with 
some  safety  device,  or  that  some  one  may  be  lacking. 

In  my  humble  opinion  there  is  in  high-speed  electric  elc\'ator5 
at  least  one  safety  device  still  lacking,  and  I  have  reason  to  believe 
that  ihis  was  the  direct  cause  of  an  accident  not  very  long  ago.  The 
safety  device  which  I  refer  to,  is  one  which  should  prevent  the  ele- 
vator from  attaining  excessive  speed  on  "run  away"  when  the  motor 
happens  to  be  driven  as  generator  by  the  load. 

If  the  motor  were  a  pure  shunt  motor  with  no  resistance  in  its 
armature  circuit,  this  danger  would  not  exist,  since  its  speed,  and 
thus  the  speed  of  the  car,  could  not  be  raised  beyond  a  ceriam  limit. 
For  good  reasons,  however,  the  motor  of  a  high-speed  elevator  is 
not  of  such  a  kind.  It  is  generally  a  compound-wound  motor,  and 
when  driven  as  generator  by  the  load,  it  will  turn  into  a  differentially- 
wound  dynamo  with  constant  torque.  Such  an  arrangement  has  no 
fixed  speed  limit,  and  cannot  exert  any  checking  action  on  the  car. 
which  thus  will  increase  its  speed. 

The  proper  remedy  to  apply  for  this  excessive  speed  is  evidently 
to  remove  the  cause  and  change  the  differentially-wound  dynamo 
to  a  shunt-wound  one;  that  is,  to  short-circuit  the  series  winding. 
This  can  be  done  by  an  apparatus,  the  action  of  which  depends  on  the 
speed  of  the  counter  e.m.f.  of  the  motor,  so  that  the  desired  short- 
circuit  is  established  when  the  said  e.m.f.  exceeds  the  line  voltage 
by  a  small  amount,  and  is  again  removed  when  the  e.m.f.  drops  below 
the  line  voltage.  No  sparking  at  contacts  would  occur  in  such  an 
apparatus,  since  it  would  operate  just  when  the  current  changed  di- 
rection, and  its  strength  was  almost  nil. 

As  far  as  I  can  recollect,  there  has  never  in  your  columns  been 
mentioned  any  apparatus  for  such  purpose,  and  I  therefore  conclude 
that  it  has  not  been  applied  to  elevator  service.  I  believe,  however,  it 
has  been  suggested  to  establish  the  short  circuit  by  means  of  a  magnet 
adjusted  so  as  to  operate  when  the  counter  e.m.f.  of  the  motor  reaches 
a  certain  value,  in  a  manner  similar  to  the  magnets  now  used  for 
automatically  operating  the  starting  resistance.  This,  however,  would 
not  accomplish  the  desired  result,  because  the  line  voltage  is  not 
constant,  and  if  the  magnet  were  adjusted  to  the  normal  voltage  it 
would  act  too  soon  if  the  line  voltage  were  higher,  and  it  would  not 
act  at  all,  if  the  line  voltage  were  lower  than  the  normal. 

The  chances  of  running  aw-ay  on  account  of  the  motor  being  driven 
as  a  differentially-wound  dynamo,  are  greater  with  elevators  op)- 
erated  at  high  speed  than  at  low  speed ;  and  with  an  over-balanced 
car,  the  excessive  speed  is  liable  to  occur  when  the  car  is  travelling 
in  either  direction — up  or  down.  The  question  of  safety  in  elevators 
is  indeed  one  that  coi  oerns  most  all  of  us.  and  it  woi»ld  no  doubt 
interest  many  readers  of  your  paper  if  those  informed  on  the  subject 
would  point  out  what  means  are  now  provided  in  electric  elevators 
to  guard  against  the  danger  above  referred  to. 


Important  Power  Transmission  Around  Grand   Rapids. 

Along  with  the  consolidation  of  ^11  the  electric  light  and  power 
work  of  Grand  Rapids,  Mich,,  under  the  control  of  one  company. 
the  Grand  Rapids  Edison  Company,  some  interesting  developments 
in  the  way  of  long-distance  transmission  into  Grand  Rapids  from 
water  power  on  the  Muskegon  River  are  promised.  The  Newaygo 
Water  Power  Company  has  water  rights  on  the  Muskegon  River. 
above  the  town  of  Newaygo  several  miles,  and  it  is  proposed  to  put 
in  a  plant  with  a  capacity  of  about  7,000  hp  to  generate  current  for 
transmission  to  Grand  Rapids  and  for  use  on  the  Grand  Rapids 
Edison  Company's  system.  Plans  for  a  substation  in  Grand  Rapids 
are  being  drawn  up,  which  will  put  a  storage  battery  plant  in  the 
basement  and  rotarj'  converters  on  the  first  floor  of  a  building  ad- 
joining the  present  steam  plant  of  the  company,  on  the  east  side 
of  the  Grand  River,  not  far  from  the  center  of  the  business  district. 
The  transmission  line  from  the  plant  on  the  Muskegon  River  will 
be  about  36  miles  long,  and  the  transmission  voltage  in  the  light  of 
present  practice  is  not  likely  to  be  less  than  40,000  volts.  A  storage 
battery  of  i.ooo  ampere-hour  capacity,  at  a  i-hour  rate,  will  soon  be 
put  on   the   three-wire,   direct-current   network   in   Grand   Rapids. 
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Electrode  Terminology. 


Bv  Albert  M.  Lewers. 

IT  would  be  interesting  to  know  upon  what  grounds  the  common 
use  of  the  terms  "positive"  and  "negative,"  as  applied  to  the 
electrodes  or  active  materials  of  secondary  batteries,  is  based. 
Almost  without  exception  American  writers  designate  the  peroxide 
electrode  as  the  "positive"  and  the  spongy  lead  electrode  as  the 
"negative."  Theoretically  considered,  this  appears  to  be  an  im- 
proper designation  of  the  electrodes,  and  especially  of  the  active 
materials  when  considered  by  themselves,  since  peroxide  of  lead 
is  electro-negative  to  spongy  lead.  The  only  reason  I  have  ever 
seen  stated  as  to  why  the  peroxide  electrode  should  be  called  positive 
and  the  lead  negative,  is  given  in  the  introduction  to  "The  Storage 
Battery,"  Treadwell,  wherein  he  quotes  the  London  Electrician  as 
stating  that  "the  positive  plate  of  a  secondary  battery  is  properly 
so-called,  because  it  is  plum  colored  and  peroxidized,  while  the 
negative  plate  is  of  a  neutral  color  and  non-oxidized."  The  force 
of  this  reasoning  is  difficult  to  appreciate. 

The  confusion  that  has  arisen  in  the  terminology  of  the  electrodes 
of  secondary  batteries  is  recognized  by  most  writers,  but  they 
usually  adopt  what  seems  to  be  an  incorrect  nomenclature,  giving 
as  their  sole  reason  that  it  is  the  one  usually  employed.  For  in- 
stance. Prof.  Marsh,  in  his  recent  excellent  article  on  "The  Possi- 
bilities for  a  Light  Weight  Storage  Battery,"  (Electrical  World  and 
Engineer,  June  y,  1902),  refers  to  the  confusion  that  has  arisen  in 
the  use  of  the  terms  "negative"  and  "positive,"  and  then  proceeds 
to  apply  the  term  "positive"  to  the  more  electro-negative  materials. 
A  manufacturer  of  storage  batteries  may  be  justified  in  designating 
the  peroxide  plate  as  the  "positive,"  as  its  terminal  or  pole  is  posi- 
tive and  is  so  marked.  In  order  to  avoid  confusing  the  users  of 
the  batteries,  who,  perhaps,  may  not  know  that  the  positive  terminal 
is  on  the  negative  electrode,  and  vice  versa,  and  who  are  concerned 
only  with  the  external  circuit,  the  makers  of  batteries  designate  the 
electrodes  by  the  signs  of  their  terminals.  This  may  be  all  right 
from  a  commercial  standpoint,  but  affords  no  good  reason  for  the 
?ame  loose  use  of  the  terms  in  the  theoretical  consideration  of 
secondary  batteries. 

Faraday,  the  originator  of  the  term  "electrode,"  defines  the  elec- 
trodes as  follows :  "The  anode  is  that  surface  at  which  the  elec- 
tric current,  according  to  our  present  expression,  enters;  it  is  the 
negative  extremity  of  the  decomposing  body;  it  is  where  oxygen, 
chlorine,  acids,  etc.,  are  evolved,  and  it  is  against  or  opposite  the 
positive  electrode.  The  cathode  is  that  surface  at  which  the  cur- 
rent leaves  the  decomposing  body,  and  is  its  positive  extremity; 
the  combustible  bodies,  metals,  alkalies  and  bases  arc  evolved  there, 
and  it  is  in  contact  with  the  negative  electrode  (Experimental  Re- 
searches  in    Electricity."      Faraday.     Vol.    L     Art.  663). 

Following  this  definition,  the  electrode  at  which  the  current  leaves 
the  electrolyte  and  the  one  at  which  metals  or  bases  appear,  at 
which  reduction  takes  place,  is  the  negative  electrode.  In  those 
batteries  having  oxide  depolarizing  material,  such  as  the  oxides  of 
lead,  nickel,  silver,  copper,  etc.,  the  current  leaves  the  electrolyte 
at  the  electrode  carrying  the  oxide,  which  is  reduced  during  the 
action  of  the  battery,  and  this  electrode,  according  to  Faraday,  is 
the  negative  and  not  the  positive. 

In  considering  primary  batteries,  the  soluble  or  oxidizablc  elec- 
trode, for  instance,  zinc,  is  commonly  referred  to  as  the  positive 
and  the  other  electrode,  for  instance  copper,  is  called  the  negative. 
Why  then,  when  considering  secondary  batteries,  which  arc  but  re- 
versible; primaries,  are  the  terms  used  in  the  opposite  sense?  In 
a  primary  battery  having  one  electrode  of  copper  oxide 
and  the  other  of  zinc,  the  copper  oxide,  is  called  the  negative 
and  tlic  zinc  the  positive  electrode:  but  if  the  battery  is  a 
secondary  and  has  one  electrode  of  lead  peroxide  and  the  other 
of  lead,  or  it  may  be  of  zinc,  then  for  some  unknown  reason  the 
lead  peroxide  is  to  be  called  "positive,"  and  the  lead  or  zinc  "nega- 
tive," though  the  direction  of  internal  current  flow  is  towards  the 
oxide  in  each  case.  It  does  not  seem  consistent  to  call  an  elec- 
trode made  of  chemically  formed  peroxide  of  lead  "negative"  when 
used  as  the  depolarizer  of  a  primary  cell,  and  to  call  an  electrode 
of  the  same  material  "positive"  when  used  in  a  secondary  cell.  If 
it  is  negative  in  one  case,  it  is  in  the  other.  The  fact  that  the  perox- 
ide of  this  secondary  cell  is  formed  by  passing  a  current  to  an 
anode  of  a  lower  oxide  or  of  metallic  lead,  and  that  it  is  capable  of 
regeneration  by  "charging."  should  have  no  bearing   upon   its   sign. 


It  does  not  seem  proper  to  consider  the  cell  from  the  standpoint  of 
charging  in  determining  the  signs  of  the  electrodes,  since  during 
charging  it  is  hardly  a  battery,  as  it  is  not  generating  energy,  but 
rather  is  an  ordinary  elcctrolj'tic  cell,  and  the  electrodes  may  be 
termed  anode  and  cathode,  definite  terms,  in  the  use  of  which  there 
is  fortunately  no  confusion. 

The  confusion  in  the  use  of  "positive"  and  "negative"  has  un- 
doubtedly arisen  from  the  fact  that  the  polarity  of  the  terminal  or 
pole  of  an  electrode  is  the  opposite  of  that  of  the  electrode  itself. 
Or  stated  diflFerently,  the  electrodes  when  considered  from  the  stand- 
point of  the  external  circuit  have  inverse  signs  from  what  they 
have  when  considered  with  respect  to  the  internal  circuit.  As  it 
is  usual  to  take  into  account  only  the  internal  circuit  in  the  theoreti- 
cal consideration  of  other  forms  of  electrolytic  cells,  no  reason  is 
apparent  why  the  external  circuit  instead  of  the  internal  circuit 
should   determine   the   polarity   in   considering   secondary    batteries. 

As  there  is  apparently  some  objection  to  designating  the  polarity 
with  respect  to  the  internal  circuit,  especially  when  viewed  from  the 
manufacturer's  or  user's  standpoint,  the  terms  positive-pole  electrode 
and  negative-pole  electrode  might  be  used  to  indicate  the  peroxide  and 
spongy  lead  electrodes,  respectively,  the  word  "pole"  meaning 
terminal.  This  terminology,  while  some^vhat  cumbersome,  is  correct, 
whether  referring  to  the  electrodes  during  charging  or  during  dis- 
charging, or  with  respect  to  the  internal  or  the  external  circuit, 
asd  is  definite  and  accurate  from  a  commercial  standpoint,  as  well 
as  from  that  of  the  electro-chemist.  Some  writers  have  adopted  the 
terms  "peroxide  plate"  and  "spongy  lead  plate,"  notably  Fitzgerald 
in  "The  Lead  Storage  Battery,"  referring  to  the  usual  nomenclature 
as  an  absurdity ;  and  also  Schoop  in  "Electrische  Accumulatoren." 
These  terms,  while  having  the  merit  of  being  definite  and  accurate, 
are  applicable  to  lead-peroxide  of  lead  batteries  only.  The  terms 
positive-pole  and  negative-pole  are  of  general  applicability  to  all 
forms  of  secondary  or  primary  cells,  and  are  the  terms  now  in  use 
in  the  U.  S.  Patent  Office,  besides  being  in  common  use  in  Germany. 

But  whatever  terms  may  eventually  be  selected,  it  is  without  ques- 
tion very  desirable  that  some  definite  and  accurate  system  of  designa- 
ting the  electrodes  of  secondary  batteries  be  adopted  and  an  end 
put  to  the  present  annoying  confusion  in  the  use  of  "positive"  and 
"negative." 


The  Hertzian  Theory. 


By  S.  M.  Kintner. 

The  article  by  Mr.  Edward  P.  Thompson  on  "Long-Distance 
Wireless  Telegraphy  and  Hertzian  Waves,"  published  in  the 
Electrical  World  and  Engineer,  of  June  14th.  was  exceedingly 
timely.  It  seems  to  me  that  it  is  time  the  Hertzian  wave  idea, 
as  far  as  the  rectilinear  propagation  is  concerned,  was  abandoned. 
In  a  note  to  this  journal  about  a  year  ago  I  called  attention  to  this 
very  point  and  suggested  the  theory,  proposed  by  several  others 
previously,  of  sliding  waves  over  the  earth's  surface  as  the  best  ex- 
planation of  the  transmission  of  these  ether  disturbances  over  great 
distances.  It  may  be  of  interest  to  some  to  set  forth  a  few  of  the 
points  tending  to  show  the  strength  of  this  theory. 

This  can  best  be  done  by  comparing  the  three  theories  most  com- 
monly advanced,  i.  e..  "Hertzian  Waves  Rectilinear  Propagation." 
"Sliding  Waves  over  Conducting  Surfaces."  and  "Oscillatory  Cur- 
rents Transmitted  Through  the  Earth  as  a  Conductor,"  in  connec- 
tion with  some  of  the  known  facts  of  wireless  telegraphic  communica- 
tion. 

For  long-distance  work  all  three  theories  will  do  fairly  well,  if 
allowance  is  made  for  the  possible  reflection  of  the  rectilinear  propa- 
gation from  conducting  media  above  the  surface  of  the  earth,  such  as 
clouds  and  rarified  air;  but  if  obstacles  such  as  a  city  intervene  and 
the  stations  are  moved  nearer  together,  it  is  well  known  that 
signals  arc  sent  and  received  only  with  great  difficulty.  It 
seems  to  me  this  failure  is  best  explained  by  the  siding  wave  theory, 
as  the  other  two  should  work  as  well,  or  nearly  as  well,  under  these 
conditions,  as  signaling  over  land  with  no  obstructions  like  cities  or 
forests  intervening.  The  reflections  should  be  as  strong  in  one  case 
as  the  other,  and  while  direct  radiations  would  bo  cut  off  by  the 
obstacles,  so  it  would  be  for  long-distance  work,  due  to  curvature 
of  the  earth,  and  yet  more  trouble  is  experienced  with  cross-city 
signaling  than  with  the  long-distance  work  over  water.  The  "Oscil- 
latory Currents"  would  depend  upon  conductivity,  inductivity  and 
capacity,  and  the  intervention  of  a  city  would,  it  seems  to  me.  change 
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that  but  very  little,  and  so  good  results  should  be  gotten  in  city 
work  according  to  that  view.  The  sliding  waves  moving  along  and 
above  the  surface  of  the  earth  as  concentric  circles  from  the  disturb- 
ing center,  would  come  in  direct  contact  with  the  city  buildings, 
lightning  rods  and  all  vertical  conductors,  and  thus  be  robbed  of 
their  energy  and  these  obstructions  would  cast  what  might  be  called 
electromagnetic  shadows.  Any  apparatus  intended  to  detect  the  pres- 
ence of  any  sliding  waves,  as  in  wireless  telegraphy,  located  in  this 
shadow  would  be  inore  or  less  completely  screened  and  consequently 
would  fail  to  respond. 

If  experiment  should  show  that  a  tall  wire  is  not  necessary  and 
that  a  wire  but  a  few  inches  in  height,  having  the  same  electrical 
properties  as  a  tall  one,  works  equally  well,  then  one  could  drop  all 
the  theories  other  than  the  oscillatory  current.  As  I  know  of  no  such 
experiment  on  a  large  scale,  having  been  performed  successfully,  I 
am  still  inclined  to  stick  to  the  "sliding  wave"  idea. 


Marconi  on  Wireless  Telegraphy — II. 


(Concluded.) 

THE  subject  was  then  taken  up  of  the  detector  of  the  electric 
waves.  In  all  wireless  telegraph  apparatus  used  up  to  quite 
a  recent  date,  a  detector,  now  called  a  coherer,  has  been  em- 
ployed. This  detector  is  based  on  discoveries  and  observations  made 
by  S.  A.  Varley,  Prof.  Hughes,  Colzecchi,  Onesti,  and  especially 
Prof.  Branly.  Prof.  O.  J.  Lodge  has  made  large  use  of  this  apparatus, 
which  he  first  named"  coherer,"  in  the  very  numerous  experiments 
and  studies  he  has  carried  out  on  the  effects  produced  by  Hertzian 
waves. 

The  form  of  coherer  found  most  trustworthy  and  reliable  for  long- 
distance work  consists  of  a  small  glass  tube  about  four  centimetres 
long,  into  which  two  metal  poles  pieces  are  tightly  fitted.  They  are 
separated  from  each  other  by  a  small  gap  which  is  partly  filled  with 
a  mixture  of  nickel  and  silver  filings.  Provided  such  a  coherer  is 
properly  constructed,  and  the  tapper  and  relay  in  good  adjustment, 
it  proves  to  be  quite  reliable  when  within  the  range  of  the  trans- 
mitting station. 

Experiments  with  syntonic  systems  have,  however,  shown  that  cer- 
tain kinds  of  coherers  can  be  far  more  advantageously  employed  than 
others.  One  apparently  all-important  condition  is  that  the  resistance 
of  the  coherer  in  its  sensitive  state  or  after  being  tapped  should  ap- 
pear to  be  infinite  when  measured  with  an  e.  m.  f.  of  about  i  volt. 

If  the  tapping  does  not  entirely  do  away  with  the  conductivity  of 
the  filings  very  poor  results  are  obtained,  which  can  be  explained 
as  follows:  According  to  the  systems  above  described,  electrical 
S3Titony  between  the  transmitter  and  receiver  is  dependent  on  the 
proper  electrical  resonance  of  the  various  circuits  of  the  transform- 
ers used  in  the  receivers.  The  condenser  and  secondary  of  the  trans- 
former must  not  be  partially  short-circuited  by  the  coherer,  other- 
wise the  oscillations  cannot  mount  up  or  sum  up  their  effect,  as 
is  essential  in  order  to  produce  the  difference  of  potential  at  the  ends 
of  the  coherer  necessary  for  breaking  down  its  resistance,  but  the 
eelctrical  oscillations  will  leak  across  the  conductive  coherer  without 
causing  it  to  record  any  signal.  Of  course,  the  condenser  is  short- 
circuited  when  the  filings  cohere  under  the  influence  of  the  received 
oscillations,  but  in  this  case  the  signal  is  already  recorded  and  the 
tapper  at  once  restores  the  coherer  to  its  non-conducting  condition, 
and  in  this  way  restores  its  sensitiveness. 

By  using  coherers  containing  very  fine  filings,  the  necessary  con- 
dition of  non-conductivity  when  in  a  sensitive  state  is  obtained.  Co- 
herers have  lately  been  tried  which  will  work  to  a  certain  extent 
satisfactorily  without  the  necessity  of  employing  any  tapper  or  de- 
coherer  in  connection  with  them.  Nearly  all  are  dependent  on  the 
use  of  a  carbon  microphonic  contact  or  contacts,  which  possess  the 
curious  quality  of  partially  reacquiring  spontaneously  their  high  re- 
sistance condition  after  the  effect  of  the  electrical  oscillations  has 
ceased.  This  enables  one  to  obtain  a  far  greater  speed  of  reception 
than  is  possible  by  means  of  a  mechanically  tapped  coherer,  the  in- 
ertia of  the  relay  and  tapper,  which  are  used  in  connection  with  it, 
being  necessarily  sluggish  in  their  action. 

In  all  these  self-decohering  coherers  a  telephone  which  is  affected 
by  the  variations  of  the  electric  current,  caused  by  the  changes  in 
conductivity  of  the  coherer  is  used  in  place  of  the  recording  instru- 
ment. It  has  not  yet  been  found  possible  to  actuate  a  recording  in- 
strument or  a  relay  by  means  of  a  self-restoring  coherer. 


The  late  Prof.  Hughes  was  the  first  to  experiment  with  and  re- 
ceive signals  on  one  of  these  coherers  associated  with  a  telephone. 
His  experiments  were  carried  out  as  early  as  1879,  and  Mr.  Marconi 
expressed  regret  that  this  pioneer  work  of  his  is  not  more  generally 
known. 

Other  self -restoring  coherers  were  proposed  by  Profs.  Tommasina, 
Popoff  and  others,  but  one  which  has  given  good  results  when  syn- 
tonic effects  were  not  aimed  at  was  designed  by  the  technical  per- 
sonnel of  the  Italian  Navy.  Mr.  Marconi  stated  that  this  coherer,  at 
the  request  of  the  Italian  government,  he  tested  during  num.erous 
experiments.  It  consists  of  a  glass  tube  containing  plugs  of  carbon 
Oi  iron  with  between  them  a  globule  of  mercury.  Mr.  Marconi  added 
that  Lieutenant  Solari,  who  brought  him  this  coherer,  asked  him  to 
call  it  the  "Italian  Navy  Coherer."  Recently,  however,  a  technical 
paper  gave  out  that  a  signalman  in  the  Italian  navy  was  the  inventor 
of  the  improved  coherer,  and  Mr.  Marconi  says  he  was  at  once  ac- 
cused in  certain  quarters  of  suppressing  the  alleged  inventor's  name. 
He,  therefore,  wrote  to  the  Italian  Minister  of  Marine,  Admiral 
Morin,  asking  him  to  make  an  authoritative  statement,  to  which  he 
could  refer  in  the  course  of  this  address,  of  the  views  of  the  Italian 
admiralty  on  the  matter.  The  head  of  the  Italian  navy  was  good 
enough  to  reply  by  a  letter,  dated  the  4th  inst.,  in  which  he  makes  the 
following  statement,  translated  from  the  original  Italian : 

"The  coherer  has  been  with  good  reason  baptized  with  the  name 
of  "Italian  Navy  Coherer,"  as  it  must  be  considered  fruit  of  the  work 
of  various  individuals  in  the  Royal  Navy,  and  not  that  of  one." 

These  non-tapped  coherers  have  not  been  found  to  be  sufficiently 
reliable  for  regular  or  commercial  work.  They  have  a  way  of  co- 
hering permanently  when  subjected  to  the  action  of  strong  electrical 
waves  or  atmospheric  electrical  disturbances,  and  have  also  an  un- 
pleasant tendency  towards  suspending  action  in  the  middle  of  a 
message.  The  fact  that  their  electrical  resistance  is  low  and  always 
varying;  when  in  a  sensitive  state,  causes  them  to  be  unsatisfactory, 
for  the  reasons  already  enumerated,  when  worked  in  connection  with 
the  Marconi  system  of  syntonic  wireless  telegraphy. 

These  coherers  are,  however,  useful  if  employed  for  temporary 
tests,  in  which  the  complete  accuracy  of  messages  is  not  all-important, 
and  when  the  attainment  of  syntonic  effects  is  not  aimed  at.  They 
are  especially  useful  when  using  receiving  vertical  wires  supported 
by  kites  or  balloons,  the  variations  of  the  height  of  the  wires  (and, 
therefore,  of  their  capacity)  caused  by  the  wind  making  it  extremely 
difficult  to  obtain  good  results  on  a  syntonic  receiver. 

Coherers  have  long  been  considered  as  constituting  almost  the 
essential  basis  of  electric  space  telegraphy,  and  although  many  other 
detectors  of  electric  waves  existed,  none  of  them  possessed  a  sensi- 
tiveness which  even  approached  that  of  a  coherer,  and  most  of  them 
were  also  unsuitable  for  the  reception  of  telegraphic  messages. 

With  a  view  to  producing  a  receiver  which  could  be  worked  at  a 
much  higher  speed  than  a  coherer,  IMr.  Marconi  said  he  was  fortu- 
nate enough  to  succeed  in  constructing  a  magnetic  detector  of  elec- 
tric waves,  based  on  a  principle  essentially  different  from  that  of  the 
coherer  and  which  he  thinks  leaves  all  coherers  far  behind  in  speed, 
facility  of  adjustment  and  efficiency  when  worked  'n  tuned  circuits. 
This  detector,  which  has  just  been  described  in  detail  before  the 
Royal  Society,  possesses  a  sensitiveness  which  surpasses  that  of  the 
best  coherer. 

The  magnetization  and  demagnetization  of  steel  needles  by  the 
effect  of  electrical  oscillations  has  long  been  known,  and  was  noted 
especially  by  Prof.  T.  Henry,  Aloria,  Lord  Rayleigh  and  others.  Mr. 
E.  Rutherford  also  has  described  a  magnetic  detector  of  electric 
waves,  based  on  the  partial  demagnetization  of  a  small  core  composed 
of  fine  steel  needles  previously  magnetized  to  saturation.  By  means 
of  a  magnetometer,  Mr.  Rutherford  succeeded,  in  1895,  in  tracing  the 
effects  of  his  electrical  radiator  up  to  a  distance  of  three-quarters  of 
a  mile  across  Cambridge. 

But  Mr.  Rutherford's  arrangement  is  not  suitable  for  the  reception 
of  telegraphic  messages,  in  consequence  of  the  fact  that  a  careful 
process  of  remagnetization,  which  requires  some  time  to  effect,  is 
necessary  in  order  to  restore  its  sensitiveness  after  the  receipt  of 
each  impulse.  Mr.  Rutherford's  arrangement  is  also  considerably 
less  sensitive  than  a  coherer. 

The  detector  about  to  be  described  is  based  upon  the  decrease  of 
magnetic  hysterisis,  which  takes  place  in  iron  when  under  certain 
conditions  it  is  exposed  to  the  effects  of  high-frequency  oscillations 
or  Hertzian  waves.  On  a  core  of  thin  iron  or  steel,  but  preferably 
hard-drawn   iron,   are  wound   one   or   two   layers   of  thin   insulated 
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ajpper  wire.  Over  this  winding,  insulating  material  is  placed,  and 
over  this  again  another  longer  winding  of  thin  copper  wire  contained 
in  a  narrow  bobbin.  The  ends  of  the  winding  nearest  the  iron  core 
are  connected,  one  to  earth  and  the  other  to  an  elevated  conductor, 
or  they  may  be  connected  to  the  secondary  of  a  suitable  receiving 
transformer  or  intensifying  coil,  such  as  are  employed  for  syntonic 
wireless  telegraphy.  The  ends  of  the  other  winding  are  connected  to 
the  terminals  of  a  telephone  or  other  suitable  receiving  instrument. 
Near  the  ends  of  the  core  or  in  close  proximity  to  it  is  placed  a 
horse-shoe  magnet,  which  by  a  clock-work  arrangement  is  so  moved 
or  revolved  as  to  cause  a  slow  and  constant  change  or  successive 
reversals  in  the  magnetization  of  the  piece  of  iron.  It  has  been 
noticed  that  if  electrical  oscillations  of  suitable  period  be  sent  from 
a  transmitter,  rapid  changes  are  effected  in  the  magnetization  of  the 
iron  wires,  and  these  changes  necessarily  cause  induced  currents  in 
the  windings,  which  in  their  turn  reproduce  on  the  telephone  with 
great  clearness  and  distinctness  the  telegraphic  signals  which  may  be 
sent  from  the  transmitting  station.  Should  the  magnet  be  removed 
or  its  movement  stopped  the  receiver  ceases  to  be  perceptibly  affected 
by  the  electric  waves  even  when  these  are  generated  at  very  short 
distances  from  the  radiator. 

It  has  been  noticed  that  the  signals  audible  in  the  telephone  are 
weakest  when  the  poles  of  the  rotating  magnet  have  just  passed  the 
core  and  are  increasing  their  distance  from  it,  whilst  they  are  strong- 
est when  the  magnet's  poles  are  approaching  the  core. 

Good  results  have  also  been  obtained  by  keeping  the  magnet  fixed 
and  using  an  endless  iron  rope  or  core  of  thin  wires  revolving  on 
pulleys  (worked  by  clockwork),  which  cause  the  iron  to  travel 
through  the  copper  wire  windings,  in  proximity  to  preferably  two 
horse-shoe  magnets,  with  their  poles  close  to  the  windings,  care  being 
taken  that  their  poles  of  the  same  sign  are  adjacent. 

This  detector  has  been  successfully  employed  for  .some  time  in  the 
reception  of  wireless  telegraphic  messages  between  St.  Catherine's 
I'oint,  Isle  of  Wight,  and  the  Xorth  Haven,  Poole,  over  a  distance  of 
30  miles;  also  between  I'oldlui,  in  Cornwall,  and  Poole,  in  Dorset, 
over  a  distance  of  152  miles,  of  which  log  arc  over  sea  and  43  over 
high  land. 

It  would,  no  doubt,  be  possible  to  obtain  signals  by  causing 
the  iron  core  to  act  directly  on  a  telephone  diaphragm,  and  in  this 
case  the  secondary  winding  could  be  omitted. 

This  detector  appears  to  be  more  sensitive  and  reliable  than  a  co- 
herer, nor  does  it  reeiuire  any  of  the  adjustments  or  precautions  which 
arc  necessary  for  the  good  working  of  the  latter.  It  possesses 
a  imiform  and  constant  resistance,  and  as  it  will  work  with  a  much 
lower  e.  m.  f.,  the  secondaries  of  the  timing  transformers  can  be  made 
to  possess  much  less  inductance,  their  period  of  oscillation  being  regu- 
lated by  a  condenser  in  circuit  with  them,  which  condenser  may  be 
much  larger  (in  consccpunce  of  the  smaller  inductance  of  the  cir- 
cuit) than  those  used  for  the  same  period  of  oscillation  in  a  co- 
herer circuit,  with  the  result  that  the  receiving  circuits  can  be  tuned 
much  more  accurately  to  n  ijartirular  radiator  of  fairly  persistent 
elcc'ric    waves. 

As  a  »..'li.  a  coherer  in  circuit  with  a  relay  working  a  bell  can 
always  be  used,  and  if  it  is  found  possible  to  make  the  magnetic  de- 
tector record  on  a  registering  instrument  (as  to  the  possibility  of 
which  the  results  of  recent  tests  have  h:ft  little  doubt),  it  may  be 
found  possible  to  receive  wireless  telegraph  messages  at  a  s()eed  of 
several  himdred  words  a  minute.  At  present,  by  means  of  this  de- 
tector, it  is  possible  to  read  about  30  words  per  minute.  Mr.  Mar- 
coni gave  the  following  considerations  as  those  which  led  him  to  tlie 
construction  of  the  above-described  detector: 

It  is  a  well  know  fact  that  after  any  change  has  taken  place  in  the 
magnetic  force,  acting  on  a  piece  of  iron,  some  time  elapses  before 
the  corresponding  change  in  the  magnetic  state  of  the  iron  is  com- 
plete. If  the  applied  magnetic  force  be  caitscd  to  effect  a  cyclic 
variation,  the  corresponding  induced  magnetic  variation  in  the  iron 
will  lag  behind  the  changes  in  the  applied  force.  To  this  tendency 
to  biR  behind  Professor  K.wing  has  given  the  name  of  magnetic 
hysteresis. 

It  has  been  sliown  also  by  Profs.  Gerosa.  Finzi  and  others  that  the 
effect  of  alternating-currents  or  high-frequency  electrical  oscillations 
acting  upon  iron  is  to  reduce  considerably  the  effects  of  magnetic 
hysterisis.  causing  the  metal  to  respond  readily  to  any  influence  which 
may  tend  to  alter  its  magnetic  condition. 

The  effect  of  electrical  oscillations  probabl.\  is  to  bring  about  a 
monuMitary  release  of  the  molecules  of  iron   from  the  constraint  in 


which  they  are  ordmarily  held,  diminishing  their  reicntiveness,  and 
consequently  decreasmg  the  lag  in  the  magnetic  variation  taking 
place  in  the  iron.  Mr.  Marconi,  therefore,  anticipated  that  the  group 
of  electrical  waves  emitted  by  each  spark  of  a  Hertzian  radiator 
would,  if  caused  to  act  upon  a  piece  of  iron  which  is  being  subjected 
at  the  same  time  to  a  slowly  varying  magnetic  force,  produce  suddeli 
variations  in  its  magnetic  hysterisis,  which  would  cause  others  of  a 
sudden  or  jerky  nature  in  its  magnetic  condition.  In  other  words, 
the  magnetization  of  the  iron  instead  of  slowly  following  the  vari- 
ations of  the  magnetic  force  applied  gives  a  sort  of  jump  each  time 
it  is  affected  by  the  electric  waves  emitted  by  each  spark  of  the 
radiator. 

These  jerks  in  the  magnetic  condition  of  the  iron,  it  was  thought, 
would  cause  induced  currents  in  a  coil  of  wire,  of  strength  sufficient 
to  allow  the  signals  transmitted  to  be  detected  intelligibly  on  a 
telephone,  or,  perhaps,  even  read  on  a  mirror  galvanometer.  The 
results  obtained  go  to  confirm  that  this  detector  can  be  advantageously 
substituted  for  the  coherer  for  the  purpose  of  long-distance  space 
telegraphy. 

Mr.  Marconi  then  proceeded  to  sketch  the  recent  developments 
in  the  practical  applications  of  his  system,  which  have  been  exceed- 
ingly rapid.  The  Lloyds  have  adopted  the  system  exclusively  for  use 
at  their  stations  at  home  and  abroad  for  a  period  of  14  years,  and 
no  less  than  17  liners  plying  across  the  .\tlantic  carry  permanent  in- 
stallations. In  more  than  one  case  recorded  in  the  daily  papers,  the 
system  has  been  of  service  to  vessels  in  distress,  especially  in  the 
English  Channel. 

No  less  than  40  land  stations  (most  of  which  are  controlled  by  the 
Corporation  of  Lloyds)  are  being  equipped  ^vith  the  system  in  Great 
Britain  and  Europe,  and  over  40  vessels  in  H.  M.  Xavy  carry  instal- 
lations. The  adoption  of  the  system  in  the  Royal  Navy  has  brought 
about  a  certain  slight  change  of  appearance  in  the  rig  of  the  ships. 
Some  naval  officers  believe  that  this  change  improves  the  ships'  ap- 
pearance, others  think  the  contrary. 

The  Italian  Admiralty,  after  experimenting  for  some  time  with 
the  self-decohering  coherers  referred  to  above,  informed  Mr.  Mar- 
coni officially  by  a  letter  dated  the  24th  of  May  last,  of  its  decision 
to  equij)  their  war  vessels  with  the  same  apparatus  as  has  been 
successfully  emplojed  on  the  transatlantic  liners.  On  these  liners, 
commercial  use  is  made  of  the  system  for  the  convenience  of  passen- 
gers, and  as  an  illustration  of  its  commercial  workableness,  it  was 
mentioned  that  lately  the  "Campania"  and  "Lucania."  of  the  Cunard 
Line,  have  been  collecting  as  much  as  $300  each  trip  in  receipts  de- 
rived from  pas.^engers'  wireless  messages. 

Nearly  two  years  ago  the  facility  with  which  communication  was 
possible  over  distances  of  nearly  200  miles,  and  the  improvements 
in  syntonic  methods  introduced,  together  with  the  ascertained  fact 
of  the  non-interference  of  the  curvature  of  the  earth,  led  Mr.  Mar- 
coni to  decide  to  recommend  the  construction  of  a  large  power  station 
in  Cornwall,  and  another  one  at  Cape  Cod,  Mass..  U.  S.  A.,  in  order 
to  test  whether  by  the  employment  of  much  greater  power  it  might 
not  be  possible  to  transmit  messages  across  the  .'Vtlantic.  and  estab- 
lish a  transoceanic  commercial  comnumication.  which  the  monopoly 
of  the  Postmaster  General  will  not  apparently  permit  between  two 
stations  if  both  are  situated  in  Great  Britain. 

An  unfortunate  accident  to  the  masts  at  Cape  Cod  seemed  likely 
to  postpone  the  experiments  for  several  months,  when  the  conclusion 
was  arrive<l  at  that  whilst  the  necessary  repairs  there  were  being 
carried  out.  a  purely  temporary  installation  in  Newfoundland  should 
be  used  for  the  purpose  of  a  transatlantic  experiment,  from  which,  at 
any  rate,  it  might  be  judged  how  far  the  arrangemeists  in  Cornwall 
bad  been  conducted  on  right  lines.  Before  describing  the  results 
Mr.  Marconi  gave  a  brief  description  of  the  nature  of  the  apparatus 
used  at  the  transmitting  and  receiving  stations. 

The  transmitter  at  Poldhu  was  similar  in  principle  to  the  syntonic 
one  above  described,  but  the  elc\atcd  conductor  at  the  transmitting 
station  was  much  larger,  and  the  potential  to  which  it  was  charged 
very  much  in  excess,  of  any  that  had  previously  been  employed,  the 
amount  of  energy  to  be  used  in  this  transmitting  station  having  been 
approximately  determined  prior  to  its  erection. 

The  transmitting  elevated  conductor  consisted  of  50  almost  vertical 
naked  copper  wires,  suspended  at  the  top  by  a  horizontal  wire 
stretched  between  two  poles,  each  48  meters  high,  and  placed  60 
meters  apart.  These  wires  were  separated  from  each  other  by  a 
space  of  about  one  meter  at  the  top.  and.  after  converging  together, 
were  all   connected  to  the   transmitting  instruments  at   the  bottom. 
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The  potential  to  which  these  conductors  were  charged  during  trans- 
mission was  sufficient  to  cause  sparking  between  the  top  of  the  said 
wires  and  an  earthed  conductor  across  a  space  of  30  centimeters 
of  air. 

The  general  engineering  arrangements  of  the  electric  power  station, 
erected  at  Poldhu  for  the  execution  of  these  plans  and  for  creating 
the  electric  waves  of  the  desired  frequency,  were  made  by  Dr.  J.  A. 
Fleming,  F.  R.  S.,  who  also  devised  many  of  the  details  of  the  appli- 
ances for  producing  and  controlling  the  electric  oscillations.  These, 
together  with  devices  introduced  by  Marconi,  and  his  special  system 
of  syntonization  of  inductive  circuits,  have  provided  an  electric  wave 
generating  plant  more  powerful  than  any  hitherto  constructed.  Mr. 
R. 'N.  Vyvyan  and  Mr.  W.  S.  Entwistle  have  also  greatly  assisted 
in  the  experiments  carried  out  with  the  very  high-tension  electrical 
apparatus  employed. 

The  first  experiments  were  carried  out  in  Newfoundland  last 
December,  and  every  assistance  and  encouragement  was  given  by  the 
Newfoundland  government.  As  it  was  impossible  at  that  time  of  the 
year  to  set  up  a  permanent  installation  with  poles,  the  experiments 
were  carried  out  with  receivers  joined  to  a  vertical  wire  about  400 
feet  long,  elevated  by  a  kite.  This  gave  a  very  great  deal  of  trouble, 
as  in  consequence  of  the  variations  of  the  wind,  constant  variations 
in  the  electrical  capacity  of  the  wire  were  caused. 

The  assistants  in  Cornwall  had  received  instructions  to  send  a 
success  of  Ss,  followed  by  a  short  message  at  a  certain  pre- 
arranged speed  every  ten  minutes,  alternating  with  five  minutes'  rest 
during  certain  hours  every  day. 

Owing  to  the  constant  variations  in  the  capacity  of  the  aerial  wire 
it  was  soon  found  out  that  an  ordinary  syntonic  receiver  was  not 
suitable,  although  a  number  of  doubtful  signals  were  at  one  time  re- 
corded. Various  microphonic  self-restoring  coherers  placed  in  the 
secondary  circuit  of  a  transformer  were  therefore  tried,  the  signals 
being  read  on  a  telephone.  With  sevcTal  of  these  coherers,  signals 
were  distinctly  and  accurately  received,  and  only  at  the  prearranged 
times ;  in  many  cases  a  succession  of  Ss  being  heard  distinctly,  al- 
though, probably  in  consequence  of  the  weakness  of  the  signals  and 
the  unreliability  of  the  detector,  no  actual  message  could  be  de- 
ciphered. 

The  coherers  which  gave  the  signals  were :  one  containing  loose 
cr.rhon  filings,  another,  designed  by  Marconi  himself,  containing  a 
n;ixture  of  carbon  dust  and  cobalt  filings,  and,  thirdly,  the  "Italian 
Navy  Coherer,"  containing  a  globule  of  mercury  between  two  plugs. 

For  the  good  results  obtained,  Mr.  Marconi  expressed  his  indebted- 
ness to  two  of  his  assistants,  Mr.  G.  S.  Kemp  and  Mr.  P.  W.  Paget, 
who  gave  very  efficient  aid  during  the  tests,  which  the  extremely 
severe  weather  prevailing  in  December  in  Newfoundland  made  ex- 
ceedingly difficult  to  carry  out.  The  result  of  these  tests  was  suffi- 
cient to  convince  him  and  his  assistants  that  with  permanent  stations 
at  both  sides  of  the  Atlantic,  and  by  the  employment  of  a  little 
more  power,  messages  could  be  sent  across  the  ocean  with  the  same 
facility  as  across  much  shorter  distances. 

The  experiments  could  not  be  continued  or  extended  in  conse- 
quence of  the  action  which  the  Cable  Company,  which  claims  all 
telegraphic  rights  in  Newfoundland,  saw  fit  to  take  at  the  time. 
Having  received  a  most  generous  invitation  from  the  Government  of 
the  Dominion  of  Canada  to  continue  operations  in  the  Dominion, 
it  was  thought  undesirable  to  continue  the  experiments  in  Newfound- 
land, which  would  probably  have  resulted  in  litigation  with  the 
telegraph  company. 

The  Canadian  Government,  on  the  initiative  of  Sir  Wilfrid  Laurier 
and  Mr.  Fielding,  has  shown  itself  most  enterprising  in  the  matter, 
and  not  only  encouraged  the  erection  of  a  large  station  in  Nova 
Scotia,  but  actually  granted  a  subsidy  of  £16,000  toward  the  erection 
of  this  transatlantic  station,  the  object  of  which  is  to  communicate 
with  England  from  the  coast  of  Nova  Scotia.  It  is  anticipated  that 
the  Canadian  station  will  be  ready  for  further  tests  very  shortly. 
.\nother  station  for  the  same  purpose  is  being  erected  on  the  United 
States  coast. 

Towards  the  end  of  February  of  this  year,  it  was  thought  desirable 
to  test  how  far  the  messages  transmitted  by  the  powerful  station  at 
Poldhu  could  be  detected  on  board  a  ship.  The  ship  selected  was  the 
"Philadelphia,"  of  the  American  Line.  The  receiving  aerial  con- 
ductor was  fixed  to  the  mast,  the  top  of  which  was  about  60  meters 
above  sea  level.  As  the  elevated  conductor  was  fixed  and  not  floating 
about  with  a  kite,  as  in  the  case  of  the  Newfoundland  experiments, 
very  good  results  were  obtained  on  an   ordinary  syntonic  receiver. 


similar  to  those  above  described,  and  the  signals  were  all  recorded 
on  tape  by  the  ordinary  Morse  recorder. 

Readable  messages  on  tape  were  received  up  to  a  distance  of  1,551 
miles  from  Cornwall,  and  indications  were  received  as  far  as  2,099 
miles.  Most  of  the  messages  were  received  in  the  presence  of  the 
captain  or  the  chief  officer  of  the  ship,  who  were  good  enough  to  sign 
the  tapes.  Some  of  the  tapes  were  shown  in  a  frame,  and  the  audience 
was  invited  to  examine  them  at  the  conclusion  of  the  discourse. 

It  is  curious  to  observe  that  signals  could  not  be  received  at  over 
goo  1  liles  by  any  of  the  self-restoring  coherers.  The  reason  for  this 
lies  probably  in  the  fact  that  the  tuned  receiver  when  connected 
to  a  fixed  aerial  is  more  efficient. 

Another  result  of  considerable  scientific  interest  was,  that  at  dis- 
tances of  over  700  miles  the  signals  transmitted  during  the  day  failed 
entirely,  while  those  sent  at  night  remained  quite  strong  up  to  1,551 
miles,  and  were  even  decipherable  up  to  a  distance  of  2,099  miles. 
This  result  may  be  due  to  the  diselectrification  of  the  very  highly 
charged  transmitting  elevated  conductor,  operated  by  the  influence 
of  daylight.  Mr.  Marconi  added,  however,  that  he  does  not  think 
that  the  effect  of  daylight  will  be  to  confine  the  working  of  trans- 
atlantic wireless  telegraphy  to  the  hours  of  darkness,  as  sufficient 
sending  energy  can  be  used  during  day  time  at  the  transmitting 
station  to  make  up  for  loss  of  range  of  the  signals,  and,  therefore, 
this  business  of  communicating  across  the  Atlantic  will  not  be  one 
of  those  works  of  darkness,  with  which  some  people  connected  with 
cable  companies  would  seem  disposed  to  class  it. 

It  is,  however,  probable  that  had  this  effect  of  light  been  known 
at  the  time  of  the  Newfoundland  experiments,  and  receiving  had  been 
tried  at  night  time,  the  results  would  have  been  much  better  than 
those  that  were  obtained. 


Wireless  Telegraphy,  an  Electrostatic  Effect? 
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By  Prof.  J.  W.  Gore. 

^URING  the  summer  of  1900  Prof.  W.  C.  A.  Hammel  and  the 
writer  made  some  experiments  relative  to  a  system  of  sig- 
naling to  and  from  moving  trains,  when  the  question  arose, 
How  far  could  a  wire  the  length  of  a  car  be  placed  from  a  tele- 
graphic circuit,  one  end  being  connected  with  a  coherer,  so  that 
the  inductive  effect  of  the  current  might  still  be  sufficient  to  ef- 
fectively operate  the  coherer  ?  We  tried  placing  the  wire  at  various 
angles  with  the  telegraphic  circuit  and  found  that  the  coherer 
responded  even  when  apparently  at  right  angles  to  the  circuit. 

Although  my  interest  was  aroused  as  to  the  nature  of  this 
effect,  various  other  interests  prevented  further  experimenting 
until  the  past  session,  when  I  directed  the  attention  of  some  of 
my  laboratory  students  to  the  problem.  Some  of  their  results, 
which  I  have  since  verified,  may  be  of  sufficient  interest  to  note 
in  your  columns. 

With  the  battery  and  coherer  used  it  was  necessary  to  have 
some  inductance  in  circuit,  such  as  a  telegraph  sounder  or  a  small 
induction  coil.  Due  precaution  was  taken  to  be  assured  that 
the  effects  were  not  the  result  of  other  than  the  causes  mentioned. 
The  antenna  was  placed  quite  accrrately  at  right  angles  to  the 
circuit.  The  coherer  was  effectively  operated  upon,  making  and 
breaking  the  circuit  when  the  bare  end  of  antenna  touched  the 
circuit;  when  the  end  of  antenna  was  near  or  some  distance 
beyond  the  circuit;  when  the  antenna  was  doubled  around  the 
circuit  Oi"  doubled  back  on  itself  and  the  end  connected  with  the 
coherer.  The  effect  is  greater  when  a  helix,  having  a  conductor 
for  its  axis,  is  connected  to  the  antenna,  either  end,  the  middle  or 
both  ends  of  helix  being  connected  to  the  antenna. 

Very  decided  effects  were  obtained  in  each  of  the  above  cases 
when  one  end  of  an  open  circuit  was  connected  to  a  terminal  of  the 
secondary  coil.    In  but  a  few  of  the  cases  were  earth  connections 
necessary,  though  the  effects  were  increased  by  earth   connec- ■ 
tions. 

The  results  obtained  seem  to  be  due  to  the  same  cause  that 
operates  the  coherer  when  an  insulated  conductor,  near  the  end 
of  the  antenna  has  its  potential  suddenly  changed — namely,  elec- 
trostatic induction. 

It  may  be  a  hasty,  though  it  seems  a  legitimate  inference  from  the 
experiments,  that  long-distance  wireless  telegraphy  is  an  electro- 
static, rather  than  a   Hertzian  wave  effect;  at  any  rate,  I   have 
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thought  for  the  past  few  months  that  this  appears  to  be  the  more 
plausible  explanation. 

An  oscillatory  electrostatic  stress  between  the  conductor 
(earth;  affected  ether  and  the  freer  ether  above  the  earth,  would 
produce  waves  that  would  be  propagated  around  the  earth.  The 
better  the  earth  conductor,  the  greater  the  electrostatic  effect; 
the  smoother  the  surface  of  the  earth  the  less  the  waxes  would 
Lc  distorted  and  deflected.  These  are  conditions  which  are  found 
favorable  for  transmission  of  wireless  telegraphic  signals. 


The  New  Generating  Plants  of  the  Niagara  Falls 
Power  Company — IL 
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EXCITER    PLANT. 

The  exciter  plant  in  the  new  power  house  will  be  quite  differ- 
ent in  arrangement  from  the  old  one.  The  installation  will  be 
made  complete  with  the  exciter  switchboard  in  a  compartment  re- 
cessed into  the  rock  at  the  bottom  of  the  main  wheel  pit,  as  shown 
in  Fig.  I.  This  portion  will  eliminate  the  long  shaft  necessary  with 
exciters  placed  on  the  main  dynamo  floor  and  will  simplify  the  oper- 
ation of  the  plant.  The  equipment  will  consist  of  four  150-kw  com- 
pound-wound vertical  shaft,  220-volt  exciters,  each  coupled  to  an 
independent  turbine,  placed  directly  underneath.  The  speed  is  750 
r.  p.  m.,  and  each  exciter  turbine  is  controlled  by  a  separate  governor. 
The  exciter  plant  wiring  diagram  is  shown  in  Fig.  8.  It  will  be  seen 
that  the  power  house  lights  and  auxiliary  motors  will  be  operated 
from  this  plant.  A  panel  is  also  provided  for  interconnection  with 
the  exciter  plant  in  power  house  No.  I.  The  double  set  of  bus-bars 
permits  of  the  separation  of  exciting  circuits  and  lights  and  motors. 
The  exciter  compartment  will  be  directly  connected  by  telephone 
with  the  main  generator  switchboard. 

As  in  all  plants,  the  most  important  element  for  successful  oper- 
ation is  the  layout  of  the  switchboard  apparatus.     The  switchboard 


shown  in  Fig.  7.  All  cables  are  led  through  the  cable  subway.  They 
are  heavily  insulated  with  rubber,  covered  with  a  fireproof  braid,  and 
supported  on  brackets  with  porcelain  clamp  insulators. 

The  main  switchboard  consists  of  a  gallery  in  the  center  of  th? 
building,  having  mounted  on  it  36  separate  controlling  panels:  11 
generator.  22  feeder,  2  interconnecting  and  i  exciter  panel.     The  re- 
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FIG.   6. — INTERCONNECTIONS  BETWEEN   AMERICAN    POWER   HOUSES. 

lative  location  of  these  panels  can  be  seen  in  Fig.  5,  together  with 
their  equipment.  All  the  switching  is  done  on  these  panels  by  means 
of  relay  switches  placed  in  distinctive  relation  to  one  another,  and 
in  such  a  relation  to  imitation  bus-bars  placed  throughout  the  face  of 
the  switchboard  that  the  connections  are  clearly  indicated,  and  no 
mistake  in  switching  can  easily  be  made.     On  the  generator  panel"- 
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in  powiT  house  No.  2  has  been  carefully  considered,  and  is  believed 
to  be  convenient  and  as  simple  .ts  it  c;m  i)c  made  and  still  accom- 
plish the  desired  results.  There  h.-.s  been  a  tendency  in  the  design 
of  some  of  the  recent  large  switchboards  toward  complexity  and  the 
installation  of  unessential  appliances,  which  by  their  presence  cause 
more  trouble  and  confusion  /rr  sc  than  they  are  intended  to  prevent. 
This  has  been  avoided  as  far  as  possible  in  the  design  of  this  board. 
Fig.  4  shows  a  plan  of  the  power  house  floor  and  the  relative 
positions  of  generators,  switchlioard  gallery,  oil  switches  and  cable 
subway.  Fig.  12  shows  a  section  through  the  oil  switches  and  cable 
subway,  and  indicates  the  location  of  the  bus-bars  placed  in  fireproof 
conipartuK-nts.  Fig.  5  shows  a  front  elevation  of  the  main  switch- 
board gallery  and  controlling  panels.  The  power  hou^o  {•;  divided 
in  respect  to  switching  into  two  parts,  one  of  six  generators  and  one 
of  five.  Each  part  has  its  own  group  of  oil  switches  and  its  double 
set  of  bus-bars.  Fig.  6  shows  the  rclatir  is  between  the  two  groups 
and  also  the  interconnections  with  power  house  No.  i.  All  the 
switches  in  the  new  power  house  are  the  General  Electric  electrically- 
operated,  oil-break  type  of  the  well-known   design.     This  switch   is 


arc  two  selector  relay  switches  and  one  generator  relay  switch;  on 
the  feeder  panels  are  two  relay  selector  switches,  and  on  the  inter- 
connecting panels  are  relay  interconnecting  switches  for  making  the 
various  connections  between  the  two  groups  in  the  new  power  house 
and  between  the  two  power  houses.  On  the  sub-bases  of  the  gener- 
ator panels  are  dummy  exciter  bus-bars,  with  relay  double-throw 
generator  field  switches.  All  these  relay  switches  operate  electrically 
the  real  switches  out  on  the  power  house  floor,  and  have  the  exact 
relation  to  the  dummy  bus-bars  which  the  real  switches  have  to  the 
real  bus-bars,  so  that  even  a  green  man  could  hardly  make  a  mis- 
take in  throwing  a  switch.  Return  indicators  are  placed  adjacent 
to  the  relay  switches  so  that  the  operator  may  tell  at  once  whether 
the  real  switch  has  responded  correctly  to  the  movement  of  the 
relay. 

There  has  been  a  considerable  craze  during  the  last  few  years  for 
the  operation  of  switchboard  apparatus  by  bench-board  control,  but 
in  designing  the  board  for  this  plant,  the  bench-board  system, 
although  carefully  considered,  was  rejected  as  inconvenient.  In  the 
bench-board  system,  the  operator  in  switching  must  first  go  to  the 
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FIG.    9. — IO,000-HP,    12,000-VOLT,    THREE-PHASE    GENERATOR, 
CANADIAN   POWER   HOUSE. 


FIG.  7. — 2,2a0-V0LT,  TWO-PHASE  ELECTRICALLY-OPERATED  CIRCUIT  BREAKER 
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FIG.    5.- -WIRING   DIAGRAM    OF   EXCITER    PLANT. 
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FIG.    10. — SECTION    THROUGH    CABLE    SUBWAY   UNDER   OIL    SWITCHES, 
SHOWING  BUS-BARS,  ETC. 


FIG.    II. — METHOD  OF  INTERCONNECTING   AMERICAN    AND   CANADIAN 
POWER  SYSTEMS. 
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bench-board  and  pick  out  the  relay  switch  in  question,  then  taking 
his  eye  ofif  the  r.witch,  he  must  pick  out  fro.n  a  concentrated  mass 
of  instruments  in  front  of  him  on  entirely  separate  panels,  the  instru- 
ments involved  in  the  movement  which  he  is  about  to  make.  This 
is  not  altogether  convenient,  and  there  is  always  a  chance  of  a 
tr.istake.  It  is  believed  that  the  advantages  of  this  bench-board  sys- 
tem are  more  imaginary  than  real. 

In  the  switchboard  installed  in  this  plant,  each  panel  is  a  com- 
plete unit,  and  comprises  all  the  apparatus,  both  switches  and  instru- 
ments, which  are  necessary  for  any  operation  which  may  be  made 
upon  it.  So  that  when  the  operator  goes  to  a  feeder  or  a  generator 
ri  nel  he  has  before  him,  enclosed  within  the  limits  of  the  particular 
panel,  all  the  apparatus  with  which  he  is  concerned  at  the  time.  All 
synchronizing  will  be  done  by  means  of  a  Lincoln  synchronizer 
placed  upon  a  swivel  on  the  top  of  the  switchboard. 

The  generator  field  rheostats  and  field  switches  are  located  under 
the  main  switchboard  gallery.  All  feeders  are  equipped  with  record- 
ing wattmt-ters  installed  in  the  basement  of  the  new  office  building, 
through  which  the  feeders  pass  at  the  end  of  the  cable  subway. 

It  is  the  intention  to  operate  the  21  generators  normally  in  four 
independent  groups,  but  the  interconnections  are  so  arranged  that 
they  may  all  be  operated  in  parallel  if  desired,  or  any  one  generator 
may  be  thrown  on  any  group.  These  connections  are  shown  in  Fig.  10. 

The  feeder  circuit  breakers  will  be  operated  by  time-limit  relays, 
having  an  attachment  devised  by  Mr.  W.  K.  Gibboney,  of  the  Power 
Company.  A  time-limit  relay  is  a  useful  device  for  preventing  a  cir- 
cuit breaker  from  opening  unnecessarily  at  times  of  momentary  over- 
loads, but  if  a  real  short  circuit  occurs,  it  is  objectionable.  Experi- 
ence has  shown  that  on  a  system  like  that  at  Niagara,  where  there  is 
a  large  amount  of  synchronous  apparatus  in  operation,  if  a  short  cir- 
cuit occurs  it  must  be  disconnected  at  once,  or  else  the  prolonged 
drop  in  voltage  will  cause  all  the  synchronous  apparatus  to  drop  out 
of  step;  whereas,  if  the  short  circuit  can  be  disconnected  instantly, 
the  inertia  of  the  rotating  parts  of  the  synchronous  apparatus  will 
keep  them  in  step  for  this  short  period.  For  this  reason,  the  or- 
dinary time  limit  relay  is  objectionable,  since  it  causes  a  delay.  The 
device  referred  to  above  consists  of  a  dash  pot  attachment  to  the 
tripping  plunger  of  the  circuit  breaker.  This  retards  the  movement 
of  the  i)lunger  and  consequently  the  opening  of  the  breaker  for  or- 
dinary temporary  overloads,  but  if  a  real  short  circuit  occurs  the 
pull  on  the  plunger  is  so  strong  that  the  dash  pot  has  no  effect  and 
the  circuit  lireakcr  opens  instantly. 

THE   CANADIAN    IM.ANT. 

Anticipating  still  further  increase  in  the  use  of  Niagara  power. 
Ihc  Niagara  l-'alls  Power  Company  has,  through  its  allied  company, 
the  Canadian  Niagara  Power  Company,  started  work  on  its  plant  on 
the  Canadian  side  of  the  Falls.  This  plant  will  be  located  in  the 
Victf)ria  Park,  about  1,500  feet  abpve  the  Horse-Shoe  Falls.  Its 
hydraulic  feature  will  be  similar  to  the  American  plants,  with  its 
intake  canal,  wheel-pit  and  discharge  tunnel  leading  to  the  foot  of  the 
Horse- Shoe  Falls.  This  power  development  will  be  used  for  the 
transmission  of  power  to  Toronto  and  other  Canadian  cities  within 
transmission  distance,  and  for  the  distribution  of  power  to  factories 
located  in  Canada  in  the  neighborhood  of  the  power  house.  It  will 
also  be  used  for  the  su])ply  of  jiower  to  the  American  power  system, 
with  which  it  will  be  arranged  to  operate  in  parallel. 

The  essential  difference  embodied  in  this  plant  will  be  in  the  size 
of  unit  and  in  the  electrical  arrangements.  The  unit  will  be  of 
io,ooo-hp  capacity  (7.500  kw),  and  the  generators  will  be  wound  for 
12.000  volts,  three-phase.  The  frequency  will  be  retained  at  25  cycles 
for  the  sake  of  uniformity  with  the  American  plants,  so  as  to  permit 
of  parallel  operation.  In  selecting  this  size  of  unit,  the  American 
and  Canadian  systems  were  regarded  as  one.  Since  this  is  likely 
to  leach  ultimately  an  oiilput  of  several  hundred  thousand  horse- 
power, a  unit  of  10.000  hp  is  not  a  large  proportion  of  the  whole, 
and  is  not  too  large  an  amount  of  power  to  concentrate  in  one  machine 
from  the  standpoint  of  convenience. 

The  principal  advantage  in  a  unit  of  this  size  over  the  smaller  one 
is  in  the  reduction  in  cost  of  development  per  horse-power.  This 
reduction  in  cost  results  from : 

1.  Lower  cost  of  generator  per  horse-power. 

2.  Lower  cost  of  turbines  per  horse-power. 

3.  .'\  lo.ooo-hp  >Hiit  occupies  only  slightly  more  space  than  one 
of  5.cxxi-hp  cnparity.  which  restilt";.  for  a  given  plant  output,  in 
great  reduction  in  length  of  wheel-pit.  power  house  and  fore-bay. 
and  a  consequent  reduction  in  construction. 


This  generator  is  shown  in  assembly  in  Fig.  9.  It  is  of  the  in- 
ternal revolving-field,  vertical  shaft  type.  Its  revolving  field  ring  is 
built  up  of  punched  laminations,  bolted  together  with  joints  lapped. 
This  method  of  construction  gives  a  uniform  and  definite  strength  of 
ring  and  high  magnetic  permeability.  On  account  of  the  high  spetd. 
250  r.  p.  m.,  the  generator  is  very  small  as  compared  with  some  of 
the  large  engine-driven  units,  its  over-all  diameter  being  only  about 
19  feet.  The  weight  of  the  revolving  part  of  the  machine  is  141,000 
lbs.,  with  a  flywheel  effect  at  250  r.  p.  m.  of  2,000,000,000. 

The  generators  are  wound  directly  for  12,000  volts  three-phase, 
instead  of  2.300  volts  two-phase,  as  in  the  American  plants.  This 
high  voltage  was  selected,  not  for  long-distance  transmission,  but 
for  economy  in  distribution  to  power  users  near  the  power  house. 
In  distributing  large  amounts  of  power  underground  from  a  2,300- 
volt,  two-phase  plant,  after  a  radius  of  about  one  mile  is  exceeded, 
it  becomes  cheaper  to  transform  to  12,000  volts,  three-phase  and  dis- 
tribute at  this  voltage  than  to  supply  power  directly  at  2,300  volts. 
From  this  it  becomes  evident  that  great  economy  results  from  the 
direct  generation  of  the  higher  voltage.  For  long-distance  trans- 
mission, step-up  transformers  will  be  used  to  raise  the  voltage  to 
22,000,  40.000  or  60.000  volts. 

Fig.  II  shows  the  method  which  will  be  adopted  for  operating  in 
parallel  the  American  and  Canadian  systems.  The  connection  will 
be  made  by  triple  conductor  cables  carried  across  the  uppei  arch 
bridge  over  the  Niagara  Gorge.  The  paralleling  will  be  done  through 
step-down  Scott  connected  transformers,  as  shown. 

The  switchboard  and  auxiliaries  have  not  yet  been  decided  upon 
for  this  power  house.  It  is  not  expected  that  it  will  be  in  operation 
for  a  year  or  eighteen  months. 


Pittsburg  Meeting  of   the  American   Association  for  the 
Advancement  of  Science- 


In  many  respects  the  Pittsburg  meeting  of  the  .American  Associ- 
ation for  the  Advancement  of  Science  and  Affiliated  Societies,  from 
June  27  to  July  3,  has  been  one  of  the  most  successful  which  the  asso- 
ciation has  ever  had. 

While  the  attendance  has  not  been  very  large,  yet  it  has  been  com- 
posed of  members  of  the  active  working  class,  many  of  them  being 
Fellows.  The  registration  has  shown  435  members  of  the  A.  A.  A.  S. 
in  attendance ;  in  addition  to  this  there  were  about  200  members  of 
the  affiliated  societies,  bringing  the  total  attendance  up  to  635. 

The  gtographical  distribution  of  members  in  attendance  is  espe- 
cially interesting,  nearly  every  state  in  the  union  being  represented 
by  five  or  more  members.  It  is  exceedingly  gratifying  to  note  that 
the  attendance  of  active  working  members  from  the  south  has  been 
double  that   from  the  same  region  at  any  other  meeting. 

The  papers  which  have  been  read  before  the  association  proper 
and  in  joint  session  with  the  more  closely  affiliated  societies  have 
been  numerous  and  of  a  high  order.  About  360  papers  were  pre- 
sented, which  is  a  large  increase  over  the  number  read  the  last  meet- 
ing of  the  association.  Of  the  numerous  papers  read,  those  presented 
by  Sections  H  and  D — Physics  and  Mechanical  Science  and  Fngineer- 
ing.  respectively — have  been  of  an  especially  interesting  nature. 

.\  number  of  interesting  papers  relating  to  electrical  subjects  were 
read  before  the  .American  Physical  Society.  Special  mention  might 
be  made  of  two  papers  by  L.  A.  Bauer,  of  the  United  States  Coast 
and  Geodetic  Survey,  entitled  "Results  of  Recent  Magnetic  Investi- 
gations," illustrated  by  charts;  and  "Some  Recent  Interesting  Mag- 
netic Disturbances  Registered  at  the  Coast  and  Geodetic  Survey 
Magnetic  Observatories."  illustrated  by  lantern  slides;  and  another. 
"On  the  Action  of  a  Condenser  in  an  Induction  Coil."  by  J.  E. 
Ives.  University  of  Cincinnati. 

Mr.  George  A.  Gibson,  of  the  Wcstingho'.ise  Electrical  and  Manu- 
f.ioturing  Company,  read  a  p,Tper.  entitled  "The  Electrical  Industries 
of  Piltsburtf  .'ud  their  Economic  Influence."  in  which  he  showed  how 
greatly  modern  economic  condition^  had  been  inflticnced  by  elec- 
tricity, and  particularly  through  the  means  it  affords  for  the  cheap 
and  efficient  transmission  ;nd  distribtition  of  power.  Mr.  Gibson 
stated  that  the  I'nited  States  generates  6g  per  cent,  of  all  the  elec- 
trical energy  u'^ed  in  the  world,  and  76  per  cent,  of  that  portion  used 
in  electric  traction.  It  has  76V4  per  cent,  of  the  electric  railway 
mileage  and  83'^  per  cent,  cf  the  electric  cars. 

.\   number  of  importnnt   measures  conceniing  the   future  of  the 
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associatitJii  were  considered,  and  amendments  to  the  constitution  of 
the  A.  A.  A.  S.  were  adopted,  which  will  render  the  council  more 
permanent  in  its  membership,  and  undoubtedly  more  efficient  in  its 
work.  The  matter  of  giving  publicity  to  the  papers  read  was  brought 
up  at  the  general  meeting  and  was  acted  upon  favorably  and  unani- 
mously. In  the  past,  the  press  reports  of  the  various  papers  read  have 
been  handled  by  the  daily  newspaper  reporters,  who  invariably  picked 
fut  what  appeared  to  them  to  be  humorous  and  eccentric  utterances, 
which  resulted  in  caricaturing  rather  than  in  treating  seriously  the 
papers  and  the  authors.  To  prevent  this  in  the  future,  each  section 
and  afifiliated  society  will  appoint  a  press  secretary,  who  will  make 
it  his  business  to  see  that  the  proceedings  are  correctly  and  inter- 
estingly reported  from  day  to  day.  About  60  new  members  were 
elected  during  the  Pittsburg  meeting,  and  80  members  were  made 
Fellows. 

A  matter  of  interest  to  the  electrical  engineering  profession  is  the 
election  of  Mr.  George  Westinghouse  to  an  honorary  Fellowship  in 
the  association.  This  honor  was  bestowed  upon  him  in  recognition 
of  his  inventive  powers  and  executive  abilities,  which  have  aided 
so  materially  the  great  and  substantial  progress  made  in  the  field  of 
applied  science  in  the  past  decade,  and  for  his  encouragement  to  the 
men  in  his  employ  in  the  various  Westinghouse  industries  to  lend 
their  talents  to  the  advancement  of  pure  science.  This  distinction 
is  now  shared  with  only  one  other  living  American,  namely.  Prof. 
Walcott  Gibbs,  of  Yale  University. 

Socially,  the  Pittsburg  meeting  has  been  of  an  exceptional  nature, 
all  the  educational,  religious,  business  and  social  organizations  in 
Pittsburg  and  Allegheny  uniting  in  their  efforts  to  make  the  meeting 
an  unqualified  success.  Mrs.  Wm.  Thaw  extended  the  courtesy  of 
her  beautiful  home,  "Lyndhurst,"  at  Fifth  Avenue  and  Beechwood 
Boulevard,  on  Wednesday  afternoon.  The  Engineers'  Society  of 
Western  Pennsylvania  extended  every  courtesy  to  the  visiting  dele- 
gates, and  the  "Smoker"  on  the  steamboat  "  Annie  J.  Roberts,"  on 
the  Monongahela  River,  on  Thursday  night,  will  be  long  remembered 
by  those  that  had  the  good  fortune  to  be  present. 

Four  extremely  interesting  public  lectures  were  given  to  the 
citizens  of  Pittsburg  by  the  association  and  affiliated  societies,  out  of 
appreciation  to  the  many  courtesies  and  hospitalities  extended  during 
convention  week.  Dr.  Leonard  P.  Kinnicutt,  of  Worcester,  Mass., 
gave  an  illustrated  lecture  on  the  "Prevention  of  the  Pollution  of 
Streams  by  Modern  Methods  of  Sewage  Treatment."  Dr.  Chas.  E. 
Bessej',  of  the  University  of  Nebraska,  interested  his  audience  with 
an  illustrated  lecture,  entitled  "Evolution  Among  Microscopic 
Plants."  Capt.  Sibert,  of  the  Local  U.  S.  Engineers'  Office,  gave  an 
illustrated  lecture  upon  his  experience  in  the  Philippines  in  repairing 
damages  to  bridges  and  railroads  which  were  inflicted  by  retreating 
insurgents.  Robt.  T.  Hill,  of  the  U.  S.  Geographical  Society,  gave  a 
lecture  to  an  audience  that  crowded  the  Carnegie  Music  Hall  to  the 
doors  on  his  experience  on  the  Island  of  Martinique  during  the  re- 
cent volcanic  eruptions. 

President  Ira  Remsen,  of  the  John  Hopkins  University,  was  elected 
president  of  the  association,  and  will  succeed  President  Asaph  Hall 
at  the  next  meeting,  which  will  be  held  at  Washington,  D.  C.,  from 
Dec.  28,  1902,  to  Jan.  3,  1903. 

In  the  section  of  physics  a  large  number  of  important  papers  were 
read  and  discussed.  Prof.  Carhart  brought  forward  some  experi- 
ments which  point  very  strongly  toward  a  new  theory  of  electrical 
cells.  J.  S.  Shearer  has  taken  up  the  study  of  expansion  coefficients 
between  the  temperature  of  melting  ice  and  that  of  liquid  air.  This 
work  was  called  for  in  order  that  chemical  apparatus  for  low  tem- 
perature work  may  be  properly  designed. 

Prof.  Moler,  of  Cornell,  described  a  very  interesting  plant  in 
which  a  potential  of  12,000  volts  is  got  by  running  24  dynamos  of 
500  volts  each  in  series. 

W.  Ambler  and  F.  Allen,  after  a  careful  set  of  experiments  in  a 
liquid  air  machine,  find  that  116  grains  of  this  substance  can  be  made 
by  I  hp  in  one  hour,  and  that  only  about  2  per  cent,  of  all  the  energy 
expended  is  stored  up  in  the  liquid. 

Nichols  and  Hull  have  revised  their  determination  of  the  pressure 
exerted  by  light,  and  find  that  it  varies  only  4  per  cent,  from  that 
decuced  from  theory. 

Dr.  F.  Allen  presented  some  results  of  important  bearing  upon  the 
theory  of  how  we  see  colors. 

The  section  of  mechanical  engineering  and  science  v/as  favored 
with  an  unusually  large  number  of  papers,  many  of  them  of  the 
highest  practical  and  scientific  value. 


Prof.  R.  H.  Thurston  gave  a  resume  of  "The  Trend  of  Progress 
in  Prime  Movers."  While  immense  progress  has  been  made  in  the 
efficiency  of  heat  engines  very  much  remains  to  be  done.  Steam  tur- 
bines have  become  recently  very  important.  But,  of  course,  the 
efficiency  of  the  turbine  and  of  the  ordinary  steam  engine  are  tending 
to  the  same  point. 

Mr.  Frank  H.  Cilley,  one  of  the  engineers  in  charge  of  the  con- 
struction on  the  new  East  River  Extension  Bridge,  gave  some  inter- 
esting examples,  showing  that  ordinary  methods  of  determining  the 
stress  upon  certain  forms  of  framed  structures  are  at  fault — some- 
times seriously  so — because  changes  of  form  due  to  the  act  of  load- 
ing a  different  stages  of  the  process  are  not  sufficiently  considered. 
In  this  line  of  thought  Prof.  Thomas  Gray,  of  the  Rose  Polyetchnic 
Institute,  discussed  the  "Ratio  of  the  Transverse  to  the  Longitudinal 
Elastic  Strain  Produced  by  Longitudinal  Stress."  In  a  following 
paper,  Prof.  Gray  showed  it  probable  that  the  effect  of  hardening 
upon  steel  is  to  diminish  its  rigidity  rather  than  to  increase  it,  as  is 
the  common  supposition. 

Prof.  Mansfield  Merriman  showed  that  one  additional  line  of 
hose  of  the  same  size  from  a  hydrant  reinforcing  a  stream  already 
in  action  increases  the  nozzle  efficiency  by  about  40  per  cent.,  a  third 
line  by  about  25  per  cent.,  a  fourth  b>  about  10  per  cent.,  while  the 
increase  from  a  fifth  or  sixth  line  or  more  is  too  small  to  be  of 
value. 

Prof.  R.  S.  Woodward,  of  Columbia  University,  entertained  the 
section  by  a  discussion  of  some  of  the  curious  uncertainties  still  ex- 
isting in  the  meaning  of  the  language  of  engineers.  He  suggested 
what  he  considers  necessary  reforms  in  the  technical  language  of 
engineers.  His  position,  however,  aroused  a  lively  controversj-,  in 
which  the  well-known  engineer,  Mr.  Wm.  Kent,  led  the  opposition 
to  Dr.  Woodward. 

Prof.  David  P.  Todd,  of  Amherst,  gave  the  section  some  account 
of  a  planetary  orrery  mechanism  for  showing  the  motion  of  the 
heavenly  bodies,  now  in  process  of  construction  at  Amherst,  and  oc- 
cupying a  building  of  more  than  60  feet  diameter.  He  asked  the 
section  lor  some  suggestions  upon  the  mechanical  arrangements  of 
this  very  large  piece  of  school  apparatus.  Prof.  J.  Burkitt  Webb 
gave  a  description  of  an  ingenious  device,  by  which  with  a  telephone 
the  strain  upon  a  rotating  shaft  could  be  ascertained  with  great  ac- 
curacy, also  another  device  for  showing  the  power  exerted  by  floating 
automobile  objects,  like  self-propelling  torpedoes. 

Prof.  Gray  showed  that  for  high  pressures,  ball  bearings  become 
unsuitable  and  must  be  replaced  by  other  devices. 

An  interesting  contribution  was  that  of  Prof.  Calvin  M.  Woodward, 
dean  of  the  mechanical  department  of  Washington  University,  of 
St.  Louis.  He  is  prominent  on  the  committees  which  are  regulating 
the  various  competitions  to  take  place  at  the  Louisiana  Fair.  He  pub- 
lished before  the  section  for  the  first  time  the  rules  and  regulations 
which  are  to  govern  the  contests  in  air  navigation.  This  paper  is 
of  very  great  interest  in  describing  prizes  and  methods,  and  will 
appear  in  full  in  the  public  prints.  With  this  paper  was  given  the 
section  an  account  of  the  excellent  scientific  investigation  in  the  line 
of  aerodynamics,  now  being  carried  on  at  the  University  of  George- 
town by  Professors  H.  Matullath  and  A.  S.  Zahnm. 

Professor  H.  T.  Eddy,  of  Minnesota  University,  presented  a  valu- 
able (Contribution,  in  which  he  had  worked  out  to  larger  degree 
than  heretofore  the  close  analogy  be<-ween  pump  action  upon  water 
under  various  conditions,  and  the  action  of  an  alternating  electric 
current.  So  close  is  this  analogy  that  the  mathematical  formulas 
adapted  to  deal  with  problems  of  water  flow  are  exactly  fitted  to 
analogous  problems  involving  the  distribution  of  electricity,  with  the 
^ne  mod.fication  of  a  difference  in  the  interpretation  of  the  con- 
stants involved. 

Prof.  J.  C.  Nagle,  of  the  Te.xas  Technical  School,  contributed  an 
article  upon  the  "Effect  of  Weeds  and  Moss  upon  the  Coefficients  of 
Discharge  in  Small  Irrigating  Canals." 

Prof.  Albert  Kingsley  gave  an  interesting  paper,  fully  illustrated 
by  diagrams,  showing  in  original  ways  how  the  "Compound  Pendu- 
Unn"can  be  considered  by  graphic  methods. 

Mr.  M.  M.  Kann.  of  Pittsburg,  talked  of  "Crushed  Steel  and  Steel 
Emery,  an  Artificial  .Abrasive."  This  is  a  recently  invented  form  of 
steel,  whose  manufacture  has  grown  up  in  Pittsburg  and  founded  a 
new  industry.  The  various  grades  of  the  product  of  this  new  com- 
pany have  replaced  sand  in  rock  sawing,  emery  in  steel  sawing,  dia- 
monds  in   core   drilling  of   rocks,   emery   and   other   substances   for 
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beveling,  shaping  and  polishing  various  rLi'iactory  materials,  like 
granite,  steel  and  glass. 

Prof.  W.  T.  Magruder  illustrated  a  newly  devised  and  simple 
method  of  determining  with  very  small  error  the  coefficient  of  v 
in  the  equation  pvn.  This  is  the  equation  of  the  curve  connected 
with  the  indicator  diagram,  by  which  the  efficiency  of  various  kinds 
of  engines  is  measured.  The  special  point  in  Prof.  Magruder's  paper 
was  the  use  of  the  planimeter  in  the  calculation  of  the  important 
factor  n. 

Of  the  45  papers  read,  either  actually  or  by  title,  before  Section  B, 
Physics,  17  related  to  electrical  subjects.  The  following  is  a  sum- 
mary of  their  contents ; 

"Contributions  to  the  Theory  of  Concentration  Cells,"  by  Prof.  H. 
S.  Carhart.  The  paper  dealt  first  with  concentration  cells  of  the  first 
class,  in  which  two  electrodes  of  one  metal  are  immersed  in  a  solu- 
tion of  a  salt  of  the  same  metal,  the  density  of  the  solution  being 
different  at  the  two  electrodes.  The  Nernst  theory  requires  that  the 
direction  of  the  e.  m.  f.  within  the  cell  be  from  the  dilute  to  the  con- 
centrated solution.  The  author  has  discovered  a  cell  in  which  the 
e.  m.  f.  is  directed  the  other  way,  viz.,  from  the  concentrated  to  the 
diulte  solution.  It  consists  of  nickel  electrodes  immersed  in  solutions 
of  nickel  sulphate  or  nickel  chloride. 

The  explanation  given  depends  on  the  thermal  e.  m.  fs.  at  the  two 
electrodes.  Curves  were  given,  showing  that  these  e.  m.  fs.  increase 
with  the  density  of  the  solution.  In  most  concentration  cells  the 
thermal  e.  m.  f.  is  from  the  metal  to  the  solution ;  in  nickel  cells 
it  is  in  the  other  direction.  Hence  the  reverse  direction  of  the  e.  m.  f. 
of  these  cells.  These  new  facts  were  applied  to  the  explanation  of 
the  dependency  of  the  e.  m.  f.  of  the  Daniell  cell  on  the  density  of  the 
two  solutions,  and  to  the  reversal  of  the  temperature  coefficient  of 
the  Daniell  cell  when  the  density  of  the  zinc  sulphate  solution  is  only 
slightly  over  unity. 

The  paper  next  took  up  the  other  class  of  concentration  cells,  in 
which  the  two  electrodes  are  amalgams  of  a  metal  of  different  den- 
sities, the  two  amalgams  being  immersed  in  a  single  solution  of  the 
same  metal.  In  these  the  thermal  e.  m.  fs.  increase  when  the  density 
of  the  amalgam  decreases.  The  direction  of  the  e.  m.  f.  within  the 
cell  from  the  concentrated  to  the  dilute  amalgam  is  thus  explained. 

Further,  since  the  thermal  e.  m.  f.  increases  with  the  density  of  the 
solution,  and  decreases  with  the  density  of  the  amalgam,  it  should 
be  possible  to  make  a  concentration  cell  with  the  denser  amalgam 
in  the  denser  solution,  and  the  weaker  amalgam  in  the  weaker  solu- 
tion, so  that  the  e.  m.  f.  of  the  cell  would  be  zero.  This  has  been 
found  to  be  true. 

"On  the  Complex  Product  of  Electromotive  Force,  Current  and 
Other  Vectors,"  by  Prof.  Henry  T.  I'-ddy,  University  of  Minnesota, 
Minneapolis.  The  rules  which  govern  multiplication  and  the  other 
processes  of  ordinary  algebra  are  those  of  mere  number  in  its  arith- 
metical sense.  Rut  algebra  necessarily  admits  the  use  of  complex 
numbers,  to  which  arithmetical  processes,  such  as  multiplication,  arc 
perfectly  applicable.  Such  complex  numbers  used  as  factors  are  not 
physical  vectors,  though  they  are  frequently  represented  geometri- 
cally as  quasi  vectors. 

When  a  physical  vector,  such  as  a  force  or  a  velocity,  expressed  in 
complex  notation  is  multiplied  by  a  mere  numerical  complex,  the 
ordinary  rules  of  algebra  still  hold.  But  when  we  multiply  together 
two  physical  vectors  expressed  in  complex  form  in  order  to  obtain 
their  product,  the  result  has  a  physical  significance  which  imposes 
laws  of  operation  differing  from  those  of  ordinary  algebra,  and  the 
factors  arc  found  to  be  non-commutative.  The  paper  contains  a 
detailed  conii)nrison  of  the  nature  of  the  two  kinds  of  complex 
products,  es])ccially  directed  «o  the  consideration  of  the  product 
of  pairs  of  alternating  vectors  of  the  same  frequency  to  show  that 
the  double  froijucncy  of  such  products  does  not  arise  in  any  way 
from  the  non-conimutativc  character  of  the  multiplication,  as  has 
been  sometimes  assumed.  f 

"A  Set  of  Direct-Current  Dynamos  Arranged  in  Scries  for  High- 
Tension  Work,"  by  Prof.  G.  S.  Molcr,  Cornell  University.  •  To  get 
a  direct-current  potential  of  12.000  volts.  24  separately  excited  dyna- 
mos of  500  volts  each  arc  joined  in  series  like  battery  cells.  The 
full-load  current  is  .22  ampere.  The  operation  of  this  plant  has 
proved  very  satisfactory. 

"Ra.vlcigh's  .Mternate-Currcnt  Phascmeter."  by  Prof.  E.  S.  Johon- 
nott,  Rose  Polytechnic  Institute.  This  instrument  consists  of  a  soft- 
iron  needle  suspended  between  two  parallel  coils  at  an  angle  of  45 


ilcgrees  to  the  common  axis.  A  study  was  made  of  the  iron  losses 
in  choking  coils  when  the  power  factor  was  varied. 

"A  Radiometric  Receiver  for  Electric  Waves,"  by  Prof.  G.  F.  Hull, 
Dartmouth  College.  Two  silvered  strips  of  glass  or  mica,  of  the 
proper  length  for  the  waves  used,  are  marked  at  their  centers  by  a 
fine  diamond  scratch.  They  are  mounted  vertically  m  the  focus  of 
a  parabolic  mirror,  with  their  centers  opposite  and  near  two  small 
thin  mica  vanes  which  are  at  the  ends  of  an  arm  of  a  torsion  balance. 
The  rcbonators  and  torsion  balance  are  placed  under  a  bell  jar  from 
which  the  air  can  be  exhausted.  The  radimetric  action  due  to  the 
heating  at  the  mica  scratches  or  high  resistances  can  be  observed  by 
a  telescope  and  scale.  The  sensitiveness  can  be  made  greater  than 
that  of  the  Klemencic  thermo-element,  and  the  deflections  are  quan- 
titative. 

"Preliminary  Note  on  the  Effect  of  Percussion  in  Increasing 
Magnetic  Intensity,"  by  Prof.  G.  F.  Stradling,  University  of  Pennsyl- 
vania. Iron,  steel  and  nickel  are  magnetized  and  then  demagnetized 
by  reversing  the  current.  Percussion  causes  a  development  of  poles 
in  the  same  direction  as  before  demagnetization.  These  increase  in 
strength  with  tapping,  and  then  grow  weaker. 

"The  Electrical  Conductivity  of  Saturated  Powders,"  by  Ernest 
Dorsey,  Annapolis  Junction,  Md.  The  electrical  conductivity  of 
non-conducting  powders  saturated  with  electrolytic  solutions  is  com- 
pared with  the  conductivity  of  the  supernatant  liquor.  For  coarse- 
grained powders  the  two  are  proportional,  but  when  the  powder  is 
fine  the  conductivity  of  the  saturated  powder  at  first  increases  more 
rapidly  than  that  of  the  supernatant  liquor,  with  the  result  that  for 
quite  dilute  solutions  the  conductivity  of  the  saturated  powder,  as 
measured  in  a  cubical  cell,  a  pair  of  whose  opposite  sides  served 
as  electrodes,  may  even  exceed  that  of  a  volume  of  the  supernatant 
liquor  equal  to  that  of  the  solution  in  the  powder  as  measured  in  the 
same  cell. 

"On  the  Conditions  Controlling  the  Drop  of  Potential  at  the  Elec- 
trodes in  the  Vacuum  Tube  Discharge,"  by  Prof.  C.  A.  Skinner,  Uni- 
versity of  Nebraska.  The  drop  of  potential  is  explained  by  the  pres- 
ence of  ions  which  strike  the  electrodes  and  rebound  perhaps  several 
times  before  they  succeed  in  getting  rid  pf  their  charges.  Since  the 
negative  ions  have  greater  freedom  of  motion  than  the  positive  ones, 
the  accumulation  of  ions  is  different  at  the  two  ends  of  the  tube, 
and  consequentl}'  the  fall  of  potential  also  diflfers. 

"Some  Observations  Showing  the  Oscillatory  Character  of  Light- 
ning," by  Prof.  A.  W.  Smith,  University  of  Mississippi.  A  drop  of 
water  falling  during  a  lightning  flash  had  several  successive  positions. 
A  fence  post  photographed  from  a  moving  carriage  gave  six  partially 
superimposed  images.  The  period  of  oscillation  was  calculated  to 
be  from  .02  to  .03  second. 

"A  New  Variable  Ironless  Induction  Coil  for  Large  Currents."  by 
Prof.  F.  C.  Caldwell,  I'niversity  of  Ohio.    This  coil  i^  interesting  be- 


INDUCTION   CX)IL  FOR   L.\RGE  CURRENTS. 

cause  of  its  large  size.  It  is  made  up  of  two  concentric  coils,  one 
swiijging  within  the  other,  and  wound  on  spools  with  spherical 
bottoms.  The  outer  coil,  which  is  removable,  is  mounted  inside  of  a 
circular  frame.    In  winding  the  outside  coil,  brass  tubes  were  included 
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for  the  shaft  of  the  inner  coil  to  pass  through,  brushes  carrying  the 
current  for  the  inner  coil.  Its  resistance  is  1.4  ohms,  and  its  impe- 
dance, with  60-period  current  about  40  ohms.  It  is  wound  with  10 
layers  of  20  turns  No.  8  wire  in  the  outside  coil,  and  9  layers  of  20 
turns  in  the  inside  layer,  about  100  pounds  of  wire;  the  outside  di- 
ameter of  inside  coil  being  20  inches. 

"A  New  Laboratory  Switchboard  Jack,"  by  Prof.  F.  C.  Caldwell, 
Ohio  State  University.  A  convenient  jack  and  plug  of  neat  appear- 
ance were  described.  The  cost  of  the  plug  is  about  10  cents,  and  of  a 
complete  terminal  with  two  tubes,  26  cents.  One  hundred  amperes 
flowing  for  15  minutes  produced  a  scarcely  perceptible  rise  of  tem- 
perature in  jacks  which  had  been  used  for  several  months. 

"On  the  Effect  of  Electrolytic  Condensers  in  Alternating-Current 
Circuits,"  by  Profs.  A.  Trowbridge  and  E.  R.  Wolcott,  University  of 
Wisconsin.  An  oscillograph  of  the  Duddell  type  was  used  to  get 
current  and  e.  m.  f.  curves  simultaneously.  A  comparison  of  these 
showed  that  there  is  a  true  phase  difference.  A  sine  wave  is  not  dis- 
torted. Two  aluminium  electrodes  in  a  solution  of  AU  K2  Soj  gave 
the  best  results.  A  set  of  e.Mperiments  made  with  platinum  electrodes 
in  sulphuric  acid  solution  lead  to  these  conclusions  : 

1.  The  current  through  the  electrolytic  cell  is  not  in  step  with  the 
applied  e.  m.  f. 

2.  The  higher  the  applied  e.  m.  f.,  the  higher  is  the  value  of  the 
capacity. 

3.  The  greater  the  distance  between  the  electrodes,  the  less  is 
the  capacity,  but  the  capacity  is  not  inversely  as  the  distance. 

4.  The  equivalent  resistance  of  the  cell  increases  when  the  distance 
between  the  plates  is  increased. 

Resonance  effects  were  obtained. 

It  seems  incorrect  to  regard  the  electrolytic  condenser  as  two  con* 
densers  in  series,  each  consisting  of  an  electrode,  gas  layer  and  the 
liquid. 

"Photographic  Study  of  the  Alternating  Arc,"  by  Prof.  Geo.  A. 
Hoadley,  Swarthmore  College.  Photographs  taken  from  a  rotating 
mirror  mounted  with  its  axis  parallel  to  the  line  of  the  two  car- 
bons show  two  luminous  intervals  each  cycle.  When  one  carbon 
is  replaced  by  zinc  there  is  but  one  luminous  interval  each  cycle. 
In  this  case  a  direct-current  ammeter  indicates  the  passage  of  10 
or  12  amperes  from  the  zinc  to  the  carbon  in  the  arc. 

When  a  magnet  is  held  near  the  arc,  the  photographs,  taken  now 
from  a  mirror  with  its  axis  at  right  angles  to  the  line  of  carbons, 
show  alternate  displacements  of  the  bright  band  to  the  right  and 
to  the  left.  If  the  lower  carbon  is  double,  one  half  the  current 
can  be  made  to  go  to  one  part  and  the  remaining  half  to  the  other 
[)art,  thus  splitting  the  alternating  current  into  two  intermittent 
direct  currents. 

Experiments  were  made  between  ordinary  carbon  points.  Be- 
tween carbon  and  zinc  points,  showing  that  there  is  an  illuminating 
arc  only  once  per  cycle,  and  that  there  is  a  direct  current  passing 
from  the  zinc  to  the  carbon  in  the  arc,  that  can  be  read  by  a  direct- 
current  ammeter.  Between  carbon  points  in  a  magnetic  field,  show- 
ing the  alternating  directions  of  the  current.  Between  carbon  points, 
the  lower  of  which  is  double,  showing  that  two  direct-current  am- 
meters placed  in  the  two  lower  branches  will  show  to  direct  currents 
if  placed  in   opposite   directions. 

"The  Nernst  Lamp,"  by  A.  J.  Wurts.  The  substance  of  this 
interesting  address  has  already  appeared  in  the  technical  journals. 

"The  Electrolytic  Rectifier,"  by  Prof.  K.  E.  Guthe,  Ph.  D.  The 
paper  di^scribes  the  method  of  investigation,  and  is  illustrated  by 
means  of  curves  showing  the  relation  between  the  current  and  the 
polarization  or  condensation  voltage  with  different  metals  and  salt 
solutions.  The  cause  of  the  effect  is  located  in  the  gas  layer  at  the 
anode. 

"Model  for  Showing  the  Superposition  of  Two  Oppositely  Moving 
Wave-trains,"  by  Prof.  W.  S.  Franklin.  This  model  is  designed  for 
class-room  demonstration,  and  it  consists  of  a  large  number  of  hori- 
zontal bars.  One  set  of  ends  of  these  bars  rests  upon  a  wave-tem- 
plate and  the  other  set  of  ends  rest  upon  another  wave-template. 
These  two  templates  move  in  opposite  directions  at  the  same  velocity. 
The  middle  point  of  the  horizontal  bars  communicate  to  a  row  of 
points  or  balls,  the  resultant  motion  of  the  two  wave-trains. 

"The  Emission  of  a  Righi  Vibrator  and  the  Measurements  of  the 
Length  of  Electric  Waves  by  the  Interferometer,"  by  Prof.  H.  R. 
Willard  and  L.  E.  Woodman.  Hanover,  N.  H.  The  paper  deals  with 
the  radiation  emitted  with  a  Righi  vibration,  which  are  studied  in 
the  first  instarkce  by  their  resonance  effects  on  a  receiver,  the  length 


of  which  is  varied.  The  curves  bring  out  the  existence  of  two  upper 
partial  vibrations  or  overtones;  in  some  cases  the  third  overtone  also 
appears.  The  wave  lengths  were  later  measured  by  the  interfer- 
ometer method. 

"Effect  of  Percussion  in  Increasing  Magnetic  Intensity,  by  George 
Flowers  Stradling,  Philadelphia,  Pa.  When  a  rod  of  iron,  .steel  or 
nickel  has  been  magnetized  and  then  demagnetized  by  the  passage 
of  a  current  of  proper  strength  through  the  coil  in  which  the  rod 
is  placed,  tapping  the  rod  causes  the  appearance  of  poles  having  the 
same  direction  as  those  existing  before  demagnetization.  These 
poles,  as  the  tapping  continues,  grow  in  strength  to  a  maximum, 
and  then  decrease.  If  the  demagnetizing  current  more  than  over- 
comes the  original  magnetism  and  produces  poles  in  the  opposite 
direction,  still  the  effect  of  tapping  is  to  make  them  first  approach 
to  those  originally  existing  and  then  recede.  In  this  case  there  are 
three  stages  produced  by  percussion,  i.  Lessening  of  pole  strength 
to  zero.  2.  Growth  of  pole  strength  in  the  direction  existing  before 
demagnetization.  3.  Decrease  of  the  strength  of  these  newly  ac- 
quired poles.  Whether  percussion  increases  or  decreases  pole 
strength  depends  on  the  previous  magnetic  history  of  the  body 
examined. 

"Portable  Photometer  for  Measuring  Light  Distribution,"  by 
Prof.  Dayton  C.  Miller.  The  arrangement  described  is  a  special 
form  of  photometer  which  may  be  moved  in  any  way,  as  about  a 
pivot,  for  quickly  measuring  with  moderate  accuracy  the  relative 
intensity  of  light  sent  out  in  any  direction  from  a  source.  A  Lum- 
mer-Brodhun  screen  is  used  to  compare  the  light  from  the  source 
v/ith  that  from  a  standard  illumination,  the  latter  being  capable  of 
measured  regulation  from  zero  mtensity  to  the  maximum  required. 
The  application  of  the  photometer  to  the  measurement  of  the  dis- 
tribution of  light  throughout  a  room,  as  by  a  window  prism,  is  de- 
scribed. 

"On  the  Accuracy  of  the  Zero  in  a  Dynamophone,"  by  Prof.  J. 
Burkitt  Webb,  Stevens  Institute.  The  dynamophone  is  a  new 
dynamometer,  in  which  the  energy  transmitted  per  revolution  is 
measured  by  the  twist  of  the  shaft  transmitting  it,  said  twist  being 
measured  while  the  shaft  is  in  motion  by  an  electrical  method  in 
which  no  contact  is  made  with  the  shaft.  It  consists  of  two  arma- 
tures or  hooked  wheels  mounted  on  the  shaft  at  a  sufficient  dis- 
tance from  each  other,  each  wheel  having  a  telephone  magnet  with 
its  coil  mounted  in  front  of  it  in  such  a  way  that  it  can  be  revolved 
about  the  shaft.  The  distance  of  the  telephone  magnets  from  the 
armatures  is  also  adjustable.  These  two  telephones  are  connected 
in  series  with  a  receiving  telephone,  which,  when  the  two  telephones 
are  properly  adjusted  to  opposite  phases  and  equal  amplitudes,  gives 
no  sound,  or  indicates  zero.  When  the  shaft  twists  under  the  trans- 
mission of  a  moment  the  observing  telephone  must  be  revolved 
through  the  angle  of  twist  to  obtain  the  zero  or  opposition  of  phase. 
As  in  some  cases  the  observing  magnet  can  be  revolved  through  a 
small  angle  without  perceptibly  altering  the  zero,  it  is  advisable  to 
discuss  the  accuracy  of  the  same,  regarded  as  a  question  of  the 
interference  of  waves  of  the  same  period  with  slightly  different 
overtones,  and  to  use  a  method  of  observation  which  .-.voids  the 
difficulty  to  a  great  extent. 

The  retiring  address  of  Vice-President  D.  B.  Brace,  of  Section 
"B,"  physics,  was  on  "The  Group- Velocity  and  the  Wave- Velocity 
of  Light."  He  traced  the  history  of  the  measurement  of  the  velocity 
of  light  from  the  time  of  Galileo  to  the  present  day,  both  phj-sical 
and  astronomical  methods.  The  highest  accuracy  at  present  at- 
tained was  one  part  in  five  thousand.  He  showed  that  no  method 
heretofore  used  in  the  laboratory  had  given  the  absolute  velocity 
of  light.  He  pointed  out  further  that  from  astronomical  observa- 
tions light  of  all  colors  travel  with  the  same  velocity.  He  showed 
further  that  tiie  observations  by  the  American  observers  were  su- 
perior to  those  of  foreign  observers.  He  showed  further  the  bear- 
ing of  electro-dynamic  experiments  upon  the  velocity  of  light.  He 
pointed  out  the  difference  between  what  is  called  the  group- 
velocity  and  the  wave-velocity,  and  illustrated  it  by  a  group  of  waves 
on  water,  showing  that  the  individual  waves  move  with  a  different 
velocity  than  the  average  mean  of  all  of  them.  He  pointed  out 
the  connection  with  that  of  the  velocity  of  light,  and  showed  that 
no  method  had  yet  given  the  true  absolute  velocity.  He  described 
some  ne>v  methods  for  determining  each  of  these  velocities,  and 
light  moves  with  a  velocity  of  185,000  miles  per  second;  these 
methods   could   detect  that  there   was  such   a   thing  as  the  velocity 
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of  light  in  a  distance  of  less  than  one  inch,  thus  illustrating  the  ex- 
treme refinement  of  modern  methods  in  research. 

In  following  issues  abstracts  or  reprints  will  appear  of  other  papers 
of  general  interest  read  before  the  .Association. 


Telephone  Work  in  Artillery  Practice. 


To  supplant  the  wig-wag  flag  signalling  heretofore  used  for  re- 
porting the  artillery  target  practice  at  State  Camp,  Peekskill,  N.  Y., 
the  electricians  from  the  13th  Regiment,  heavy  artillery.  New  York, 
constructed  recently,  in  record-breaking  time,  a  flying  telephone 
line  between  the  gun  station  and  the  targets,  a  distance  of  nearly 
three  miles,  in  one  hour  and  a  half.  The  telephone  service  enabled 
the  gunners  to  ascertain  the  e.xact  distance  from  the  target  a  shot 
would  strike,  and  corrections  in  their  aim  was  not  only  greatly 
facilitated,  but   the  danger  of  any  men  straying  near  the  target  at 


wires  in  case  of  a  short  circuit  through  the  water  -due  to  any  possible 
poor  insulation  of  the  mine  wires. 

The  second  mine  was  laid  with  considerable  difficulty.  Darkness 
having  set  in,  accompanied  by  a  driving  rain,  the  men  in  the  boat 
were  quite  some  time  in  placing  the  mine  under  an  old  wrecked 
schooner,  some  400  yards  off  shore.  Presently  the  boat  got  back 
to  the  landing,  and  the  second  mine  was  successfully  exploded,  in 
the  same  manner  as  the  first.  Both  the  telephone  work  and  the 
laying  of  the  mines  were  accomplished  without  a  hitch,  and  the  praise 
received  by  the  men   was  well  earned. 

The  electrical  detachment  of  the  regiment  is  a  new  departure, 
but  a  necessity,  as  the  working  of  heavy  artillery  in  coast  defense 
is  entirely  dependent  upon  electrical  communication.  The  method 
of  (Operating  the  big  coast  defense  guns  being  purely  a  mathematical 
I>ropo>ition,  and  one  in  which  more  than  one  observation  station 
is  depended  upon  for  the  aiming  and  elevating  of  the  guns,  the 
introduction  of  electricity  as  a  means  of  communication  between 
stations  has  come  to  stay. 


Electrolytic  Treatment  of  Zinc  Ores. — Bipolar  Electrode. 


FIG.    I.— RLN.NING  OfT  THE  TELEPHONE   LI.VE. 

the  time  of  shooting  was  eliminated,  as  timely  warning  over  the  tcic- 
l)hone  was  received  from  the  gun  station. 

Taking  with  them  only  their  telephone  instruments,  the  detail 
of  six  men  constructed  a  reel  on  an  army  wagon,  and,  procuring 
four  miles  of  wire  from  the  State  Camp  storekeeper,  started  off 
up  the  mountain,  and  in  the  time  noted  had  the  line  run,  instruments 
connected  and   communication  established. 

Just  before  the  wagon  started,  one  end  of  the  line  was  connected 
to  a  telephone  located  at  the  gun  station,  and  a  ground  connection 
was  made  to  a  water  tap  nearby.  Following  the  wagon,  one  of  the 
detail  made  tests  along  the  line,  making  his  temporary  ground  con- 
nections by  submerging  four  ordinary  tin  wahs  basins  in  brooks  and 
streams  crossed  by  the  line,  the  wash  basins  being  connected  together 
in  scries,  and  the  wire  continued  from  the  basins  to  the  instrument. 
The  country  being  well  sup|)lied  with  mountain  brooks,  frequent 
tests  were  made  possible.  At  each  test  the  camp  was  communicated 
with,  and  the  progress  of  the  constructing  party  reported,  at  the 
same  time  directions  were  sent  both  ways. 

The  line  was  kept  in  service  two  days,  and  was  taken  up  by  the 
rccl-wagon  in  a  little  over  an  hour.  The  last  night  of  the  i.^th 
men's  stay   in  camp   was  marked  by  their  work  on  two  impromptu 
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submarine  mines.  Two  lieer  kegs,  with  an  ordinary  i-ami>cre  fuse 
inserted  in  each,  between  two  driven  nails,  and  powder  and  wad- 
ding tainpc<l  in  until  the  kegs  were  tilled,  completed  the  mines. 
From  the  nails  in  each  keg.  to  which  the  fuse  wire  was  attached, 
leads  were  brought  to  tlic  outside  for  connection  with  an  external 
circuit.  The  minc^  were  removed  to  the  landing  at  the  State  Camp, 
and.  after  the  reels  were  placed  in  position  on  the  landing,  the  first 
keg  was  rowed  out  in  a  skiff  and  submerged  200  yards  off  shore.  .\s 
soon  as  the  Ix^at  rrturiied  the  mine  was  exploded  by  passing  the 
electric  lighting  current,  used  at  the  camp,  through  the  mine  wires, 
Iniruing  out  the  i -ampere  fuse,  thus  igniting  the  powder.  Larger 
fiscs  were  inserted  in  the  circuit  at  the  d>)ck  end  to  protect  the  light 


liv  Cli.nto.n   Pall  Tow.nse.nd. 

In  1878  Cobley  suggested  the  use  of  julphur  dioxide  as  a  de- 
polarizing agent  in  the  electrolj'tic  precipitation  of  copper  with  in- 
soluble anodes.  Copper  sulphate  solutions  require  for  the  separation 
of  the  metal  a  minimum  e.  m.  f.  of  1.24  volts,  but  by  the  use  of  this 
dtpohrizing  gas  to  combine  with  the  oxygen  liberated  at  the  anode, 
the  theoretical  minimum  is  reduced  to  .34  volt.  This  procedure  has 
rtow  been  further  studied  by  Constantin  Jean  Tossizza.  of  Paris,  and 
found  to  give  satisfactory  results.  In  attempting,  however,  to  apply 
the  same  method  to  the  separation  of  zinc  from  its  sulphate  solutions. 
Tossizza  finds  that  the  high  e.  m.  f.  required  becomes  a  disturbing 
factor,  and  that  the  sulphurous  acid  is  itself  electrolyzed  with  the 
known  result  {Comptcs  Rcudus  T.  85,  page  225.  Gucrout)  of  anodic 
oxidation  to  sulphuric  acid  and  cathode  reduction  to  sulphuretted 
hydrogen  or  sulphur. 

Tossizza  now  patents  the  following  procedure  for  the  separation  of 
zinc— a  two-part  operation  permitting  the  partial  utilization  of  the 
depolarizing  effect  of  the  sulphur  dio.xid.  Zinc  is  first  deposited,^ 
using  an  anode  of  copper  which  dissolves  to  sulphate,  the  zinc  sepa- 
rating in  metallic  form  on  the  cathode:  the  resulting  solution  of 
copper  sulphate  is  then  electrolyzed  with  insoluble  anodes  depolarized 
by  sulphur  dioxide,  the  metal  being  deposited  in  the  form  of  plates 
suitable  for  re-use  as  anodes  in  the  electro-deposition  of  zinc. 

The  voltage  theoretically  required  in  the  first  stage  of  the  process 
is  I.I  I.  while  that  actually  necessary  at  the  very  moderate  current 
density  used  (40  amperes  per  square  meter)  is  1.5:  and  the  copper 
is  deposited  in  the  second  stage  at  a  practicable  minimum  of  .5  volt. 
Thus  the  total  voltage  required  for  the  electro-deposition  of  the  zinc 
:s  approximately  two  volts,  as  compared  with  the  theoretical  mini- 
mum with  insolul)le  anodes  of  2.35  (Zril.  Phys.  Chcm.,  1891,  8. 
page  299). 

The  principle  of  operation  here  offered  is  an  interesting  one,  but 
in  considering  its  commercial  aspects  it  must  be  Ixintc  in  mind  that 
this  somewhat  small  saving  of  energy  is  effected  at  the  cost  of  a 
double  manipulation,  involving  the  elcctro-dep<isition  of  two  distinct 
metals :  and  that  the  first  operation,  involving  the  separation  of  the 
^l1lphates  of  copper  and  zinc,  can  scarcely  be  carried  out  without  a- 
•  'inphraRm. 

niPOLAR   F.LECTRODE. 

.•\  f<irm  of  bipolar  electrode,  constructed  -^o  far  as  its  opposit'! 
active  surfaces  and  intermediate  coiiductivc  connections  are  con- 
cerned of  platinum  foil,  and  applicable  to  the  electrolysis  of  sodium 
chlorid  solutions  and  the  production  of  h>T>ochloritcs,  chlorates,  etc.. 
is  shown  in  the  accompanying  figures,  the  device  having  been 
patented  to  .Vuguot  .Mfred  Vogelsang,  of  Dresden.  Germany. 

In  Kig.  I  the  slate  tank  a  is  shown  as  provided  with  a  series  of 
electrodes,  />.  arranged  to  divert  the  flowing  electrolyte  upward  and 
downward  between  opposing  surfaces.  The  terminal  electrodes,  b, 
are  connrctcd  in  ihe  circuit  b*.  the  intermediate  electrodes  being  un- 
connected, and  hence  functioning  in  the  well-understood  "bipolar" 
manner.  A  series  of  outlets,  r.  are  provided  for  sludge.  Fig.  2 
shows  one  of  the  terminal  electrodes  consisting  of  bars  of  slate,  b*. 
sheathed  by  platinum  foil  b\  the  whole  attached  to  a  lead  plate  bnck- 
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ing,  b",  through  which  the  electrical  connection  is  made.  The  inter- 
mediate electrodes,  b^,  shown  in  Fig.  3,  take  a  similar  form  save 
lor  the  omission  of  the  backing  plate.  The  platinum  foil  b\  which 
constitutes  the  active  electrode,  is  threaded  back  and  forth  between 
the  slate  bars,  alternate  surfaces  being  exposed  upon  opposite  sides  of 
the  compound  plate  and  connected  therethrough  by  integral  portions 
of  the  foil.  As  a  modified  construction,  alternate  bars  may  be  en- 
tirely sheathed  with  the  foil. 

Kellner  has  heretofore  described  a  somewhat  similar  construction 
wherein    wires   or   plates   of   platinum    were  clamped   between   non- 


^ 


FIGS.   I,   2   AND  3. — BIPOLAR  ELECTRODE. 

conducting  bars,  to  form  a  bipolar  electrode  with  integral  connection 
between  the  faces.  This  was  a  device,  however,  for  applying  the 
"point"  or  "line"  action,  believed  by  Kellner  to  afford  the  best  results 
in  the  electrolysis  of  brine,  and  the  present  construction  may  be  re- 
garded as  an  adaptation  of  the  same  to  the  use  of  conductive  sur- 
faces. The  greatest  economy  of  platinum  .is  said  to  be  obtained  by 
such  proportion  of  parts  as  will  allow  two  amperes  per  square 
millimeter  of  section  and  50  amperes  per  square  decimeter  of  ex- 
posed surface.     The  foils  used  may  be  as  thin  as  .01  inch  or  less. 


New  Telephone  Patent. 

With  telephone  inventions  the  Patent  Office  seems  to  have  struck 
a  steady  gait  of  one  a  week.  The  solitary  telephone  patent  of  the 
issue  of  July  ist  is  a  re-issue  to  Mr.  Charles  E.  Scribner,  of  Chicago, 
of  a  patent  on  a  supervisory  signal  for  telephone  switchboards, 
originally  issued  December  5,  1899.  Mr.  Scribner  in  this  invention 
employs  a  single  supervisory  signal  for  both  lines,  which  acts  when 
the  called  subscriber  answers,  and  again  when  both  subscribers  hang 
up.  The  state  of  the  art  regarding  supervisory  signals  is  well  sum- 
marized as  follows  : 

It  has  been  common  in  telephone  switchboards  of  modern  typo 
to  provide,  in  connection  with  united  telephone  lines,  a  source  of 
current,  a  switch  at  each  substation  for  controlling  current  in  the 
line,  and  one  or  more  supervisory  signals  associated  with  both  or 
with  each  of  the  lines  and  responsive  to  such  currents.  In  follow- 
ing some  modes  of  supervising,  a  single  supervisory  signal  has  been 
provided  in  a  bridge  of  the  plug-circuit  or  link  connector  uniting 
the  lines.  This  plan  has  been  unsatisfactory  in  that  it  imparted  to 
the  operator  no  information  as  to  the  response  of  the  called  party. 
In  other  switchboards  a  supervisory  signal  has  been  provided  in 
connection  with  each  line,  each  signal  responding  only  to  current 
in  its  own  line ;  but  this  plan  is  inefficient  in  that  it  requires  the 
operator  to  observe  two  signals  in  order  to  ascertain  the  call  for 
disconnection,  and  that  it  permits  either  of  the  two  signals  to  be 
displayed  at  intervals  during  the  connection,  when  its  indication  is 
of  no  assistance  to  the  operator  and  serves  merely  to  distract  her 
attention. 

The  present  invention  applies  to  signalling  systems  of  this  general 
type,  and  aims  to  permit  the  display  of  a  supervisory  signal  asso- 
ciated with  the  called  line  until  the  called  party  responds  and 
thereafter  to  again  permit  its  display  only  to  indicate  a  call  for  dis- 
connection in  accordance  with  the  replacement  of  both  telephoijes 
on  their  switches  at  the  substations.  To  this  end  it  consists,  in  the 
combination  with  united  lines  or  with  link  conductors  for  tem- 
porarily uniting  lines,  of  a  supervisory  signal  designed  to  come 
into  a  bridge  of  the  line,  together  with  a  source  of  current,  an  electro- 
magnet having  a  winding  in  each  line,  and  switch-contacts  con- 
trolled by  the  magnet  adapted  to  connect  the  supervisory  signal 
with  the  line  of  the  called  party  when  inert,  and  to  connect  it  with 
both  lines  when  excited,  whereby  the  supervisory  signal  indicates 
a  current  in  the  line  of  the  called  party  when  the  telephone  at  the 
failed  station  is  removed  from  its  switch  for  use,  but  thereafter  is 


controlled  by  current  in  both  lines,  and  serves  to  indicate  only  the 
cessation  of  current  in  both.  When  the  plugs  or  link  conductors  are 
not  in  use   the   signal   remains   hidden. 

Referring  to  the  accompanying  diagram,  two  lines  and  stations 
and  a  connecting-cord  set  of  a  common  battery  system  are  shown, 
the  latter  having  the  usual  ringing-key,  e,  and  listening-key,  f;  d  is 
the  answering  plug,  and  d'  the  calling  plug.  The  supervisory  signal 
g  is  controlled  by  relay  It,  which  has  an  armature  lever,  /i',  playing 
between  two  contact  anvils,  h'  and  /i'.  This  relay  has  two  windings, 
h*  and  If.  Winding  h'  is  connected  in  conductor  3  leading  from  con- 
tact If  to  the  sleeve  of  plug  d ;  winding  /i''  is  connected  in  conductor 
4,  leading  from  switch-lever  /i'  to  the  sleeve  of  plug  d'.  The  tips 
of  the  plugs  are  joined  by  a  continuous  conductor,  5.  Supervisory 
signal  g  has  two  windnigs  included  serially  in  conductor  6,  which 
forms  a  bridge  uniting  conductors  4  and  5.  Battery  i  is  in  the 
bridge  6,  between  the  two  windings  of  g,  which  are  of  high  impe- 
dance so  as  not  to  shunt  the  telephonic  currents. 

The  plug  d  operates  a  plug-seat  switch,  k,  controlling  the  con- 
tinuity of  conductor  7,  which  connects  contact  If  with  the  battery 
/.  the  connection  being  shown  to  earth  ;  this  conductor  serves  when 
/;''  and  If  and  k  are  closed  to  establish  a  local  circuit  containing 
the  battery  i  and  one  or  both  windings  of  the  signal  g.  Normally, 
relay  h  is  inert  and  plug  d  being  in  its  seat  the  local  circuit  just 
referred  to  is  complete ;  therefore  g  is  excited,  and  the  indicator, 
which  is  designed  to  appear  when  g  is  inert,  is  hidden.  When 
plug  (/  is  raised  to  answer  a  crll,  opening  k,  the  local  circuit  is 
broken  and  the  indicator  of  g  is  displayed.     When  d^  is  connected 
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with  the  line  called  for  the  circuit  through  g  remains  broken, 
being  open  at  the  telephone  switch  at  the  substation  until  the  called 
subscriber  takes  the  telephone  off  the  hook.  Then  the  circuit  be- 
tween line  wires  i  and  2  is  closed  completing  a  circuit  through  g 
t>nd  /;  as  follows  :  from  battery  i,  conductor  6  and  one  winding  of  g, 
through  conductor  4,  including  winding  If.  to  line  2  and  back  by 
line  I  to  i  by  conductors  5  and  6,  including  the  other  winding 
of  g. 

The  signal  thus  becomes  excited  and  the  indicator  is  concealed, 
signifying  that  the  called  station  has  responded.  Magnet  /i  being 
energized  attracts  If  into  contact  with  If.  uniting  3  and  4  into  a 
contmuous  conductor  between  the  sleeves  of  *he  two  plugs.  There- 
af'er  currei.t  flows  from  the  bridge  6  to  both  lines  and  /;  will  remain 
excited  as  long  as  either  Hue  is  in  use.  The  current  traversing  g 
is  also  rendered  independent  of  the  condition  of  either  station 
alone,  so  that  the  signal  will  remain  hidden  as  long  as  either  tele- 
phone is  off  its  switch.  When  the  receivers  at  both  stations  are 
replaced  on  the  switches,  current  through  the  windings  of  both  g 
and  /;  is  interrupted,  and  the  magnets  of  both  become  inert.  The 
indicator  of  g  is  displayed,  this  second  display  serving  as  the  dis- 
connection signal.  The  replacement  of  plug  d  in  its  seat  closes 
switch  k  and  re-establishes  the  local  circuit  which  effects  the  restora- 
tion of  the  signal  to  its  normal  position  of  concealment. 

This  invention  avoids  all  confusion  of  signals  and  eliminates  all 
indications  on  the  part  of  the  signals  except  those  which  are  found 
in  practice  to  be  essential  to  the  proper  establishment  and  super- 
\ision  of  the  connection. 
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CURRENT    NEWS   AND    NOTES. 


LAUNCHES  J-OR  ADJ RON D AC KS.— It  would  appear  that 
•electric  launches  are  in  favor  in  the  Adirondack  region  this  year. 
Several  have  lately  been  ordered  for  use  on  the  St.  Regis  Lakes. 


A  LARGE  LONDON  CONTRACT.— London  cables  state  that 
the  value  of  the  contracts  secured  by  the  British  Westinghouse  Com- 
pany for  the  Metropolitan  District  Railway  power  house,  at  Chelsea, 
is  said  to  be  $5,000,000. 


IWRLS  TRACTION.— \  report  comes  from  Paris  that  Messrs. 
Elkins  and  VVidener  are  "making  great  efforts"  to  buy  the  under- 
ground railways  of  Paris  and  consolidate  Ihem  with  the  trolley 
systems;  and  that  Mr.  Maurice  Untermyer  is  acting  as  their  counsel. 
The  sum  01  $100,000,000  is  said  to  be  necessary. 


ANOTHER  GERMAN  CABLE.— A  cable  dispatch  from  Berlin, 
•of  June  30,  says:  At  a  meeting  to-day  of  the  stockholders  of  the 
German  Atlantic  Cable  Company  the  proposition  of  the  directors  to 
issue  bonds  to  the  amount  of  20,000,000  marks  ($4,760,000),  in  order 
to  lay  a  second  cable  between  Germany  and  the  United  States,  was 
accepted. 


AMERICAN  ELECTROCHEMICAL  SOCIETY.-The  follow- 
ing members  were  elected  at  the  July  meeting  of  the  Board  of 
Directors :  Chas.  P.  Steinmetz,  Schenectady,  N.  Y. ;  George  M.  Brill, 
Chicago,  111.;  Edward  L.  Anderson,  St.  Louis,  Mo.;  Loren  Gleason 
Waite,  New  York ;  Arthur  Clarke  Melcher,  Newton  Centre,  Mass. ; 
David  Pepper,  Jr.,  Philadelphia,  Pa. ;  Wm.  F.  Doerfiipger,  Niagara 
Falls,  N.  Y. ;  Chas.  M.  Thomas,  Nutley,  N.  J. ;  Henry  E.  Grunet, 
Basel,  Switzerland ;  Dr.  G.  G.  Pond,  State  College,  Pa. ;  Edgar  F. 
Price,  Niagara  Falls,  N.  Y.  The  total  membership  of  the  society 
is  now  365,  and  a  large  number  of  applications  are  on  file  to  be  con- 
sidered at  the  August  meeting. 


SCIENCE  ABSTRACTS. — The  total  number  of  periodicals 
being  abstracted  for  Science  Abstracts  is  at  present  about  150.  The 
following  journals  have  been  added  since  the  beginning  of  the  year: 
Journal  of  the  Russian  I'liysico  Chemical  Society  (Russian)  ;  Pro- 
ceedings of  Academy  of  Sciences,  Amsterdam  (Dutch)  ;  Proceedings 
of  Academy  of  Sciences,  Stockholm  (Swedish)  ;  Proceedings  of 
Academy  of  Sciences,  Christiana  (Norwegian)  ;  Proceedings  of 
Academy  of  Sciences,  Copenhagen  (Danish)  ;  Zeitschrift  fiir  Anor- 
ganischen  C hemic;  Royal  Society  of  Edinburgh  Transactions  and 
Proceedings;  British  Optical  Journal;  Elettricista  (Rome)  ;  Iron 
and  Steel  Institute  Transactions ;  American  Society  of  Mechanical 
Enigncers  Transactions:  Engineering  and  Mining  Journal  (Now 
York);  Poiver  (New  York);  American  Telephone  Journal  (Chi- 
cago) ;  La  1' ranee  Automobile;  Der  Motonvagen;  Automobile  Rc- 
I'ietc  (Chicago)  ;  Archives  of  the  Rontgen  Ray;  Philosophical 
Society  of  Washington  Bulletin. 


CANADIAN  NIAGARA  POWER  PLANTS.— The  Ontario 
Power  Coni|)any.  which  is  constructing  a  plant  at  Niagara  Falls, 
to  be  fed  from  the  Welland  River,  has  applied  to  the  commissioners 
of  th'.'  Queen  Victoria  Niagara  I-'alls  Park  for  the  right  to  construct 
a  second  in-take.  this  one  to  be  directed  from  the  Niagara  River. 
Part  of  the  i)Ian  was  Jo  build  a  dam  in  the  rapids,  in  the  vicinity 
of  Dnfferin  Klands,  and.  with  the  head  gained  there,  convey  the 
water  by  conduit  lo  the  ixiwer  house  down  to  the  upper  suspension 
bridge.  A  supplemenla'-y  agreement  prei)arcd  provides  that  the 
company  shall  pay  a  rental  of  $30,000  a  year  instead  of  $15,000.  and 
a  certain  rate  per  electrical  horse-power  per  annum  by  the  follow- 
ing scale:  b'rom  20,000  to  30.000  hp,  $1  ;  from  30,000  to  40,000  hp, 
75  cents;  over  40,cxk)  hp,  3  cents.  This  application  has  called  forth 
opposition  from  the  Canadian  Niagara  Power  Company,  which  is 
also  building  a  plant  for  which  water  from  the  Niagara  River  will 
be  utilized.  The  attorney-general  of  the  province  of  Ontario  will 
hear  llie  parties  at  an  early  date 


COMrOSlTP.  ARC  ELECTROnES.—A  new  type  of  composite 
arc  electrode  is  the  s\ibiect  of  a  patent  issued  July  i  to  C.  R. 
Boehm,  CharK>tlenhurg.  Germany,  which  type  is  claimed  to  obviate 
the  disadvantages  incident  heretofore  to  composite  electrodes,  such 


as  unsteadiness  of  the  arc,  formation  of  slag  and  production  of 
smoke  and  injurious  vapors.  Finely  divided  fluorides,  such  as 
fluorides  of  sodium,  calcium  and  magnesium  are  intimately  mixed. 
To  one  part  of  this  mixture  one  pan  of  pulverized  carbon  is  added, 
and  a  paste  formed  by  the  addition  of  tar  or  other  binding  sub- 
stance. In  the  case  of  cored  carbons,  the  core  is  formed  of  a  mix- 
lure  of  fluorides  and  carbon,  to  which  is  added  a  silicate.  The 
magnesium  fluoride  is  not  reduced  in  the  voltaic  arc  of  the  carbon, 
but  is  dissociated;  the  metallic  magnesium  thus  produced  being 
of  an  extraordinary  reducing  power,  liberates  the  metals  from  their 
metallic  salts  so  that  the  produced  spectrum  is  a  pure  metal  spec- 
trum, whereas  other  arcs  produced  by  metallic  salts  without  the 
addition  of  magnesium  fluoride  show  an  impure  spectrum  of  the 
salts  or  oxides  employed,  which  are  only  partially  reduced  to  metals. 
When  the  calcium  fluoride  is  present,  an  intensely  yellow  light  is 
produced,  which,  however,  becomes  of  a  flesh  color  when  magnesium 
fluoride  is  present  mi.xed  with  the  other  metallic  salts  in  the  propor- 
tion of  equal  or  equivalent  molecular  weights. 


THE  TELEGRAPHS  OP  SALl  ADOR.—A  recent  report  of  the 
Director-General  of  the  Department  of  Telegraph  and  Telephones 
of  the  Republic  shows  that  there  were  138  telegraph  and  61  telephone 
offices  in  operation  in  Salvador  in  1901,  as  compared  with  117  tele- 
graph and  49  telephone  offices  in  1900.  The  number  of  employes  in 
1901  in  the  two  branches  of  the  government  service  referred  to  was 
433.  The  telegraph  system  of  the  country  in  1901  consisted  of  2,098 
miles  of  telegraph  lines,  as  compared  with  2,029  miles  in  1900.  There 
were  1,032  miles  of  telephone  lines  in  operation  in  1901,  as  compared 
with  959  miles  in  1900.  The  total  length  of  the  telegraph  and  tele- 
phone systems  of  the  nation  in  1901  aggregated  3,130  miles.  In  the 
61  telephone  offices  in  operation  in  1 901  there  were  282  instruments 
employed  in  the  government  service,  and  202  for  private  individuals. 
The  number  of  official  messages  sent  over  the  wires  in  1901 
amounted  to  232.819,  while  the  number  of  private  telegrams  rose  to 
397.310.  The  charges  for  transmitting  these  telegrams  were  $197,- 
573o5-  The  receipts  i-i  1901  for  the  forwarding  of  cablegrams  over 
the  government  wires  were  $66,797.28,  of  which  amount  the  cable 
company  received  $62,782.04.  leaving  $4,015.24  as  the  part  correspond- 
ing to  the  government  for  this  service.  The  total  receipts  in  1901 
from  telegraphs  and  telephones  aggregated  $344.40(5.74.  The  ex- 
penses of  operation  for  the  year,  in  both  departments,  were  $325.- 
444.99.  which  amount  deducted  from  the  gross  receipts  leaves  a 
net  profit  to  the  government  during  the  period  rcftrred  to  of  ?iS- 


Letter  to  the  Hditors. 


The  Thunder  Storm. 


To  the  Editors  of  Electrical  World  and  EngiftiTcr: 

Sirs. — As  thunder  storms  seem  lately  to  have  attracted  particular 
attention,  I  may,  perhaps,  be  allowed  to  give  briefly  my  observation 
and  views  on  the  subject. 

Thunder  storms  occur  generally  in  this  section  of  the  United  States 
in  the  summer,  and  more  especially  in  the  spring:  they  rarely  occur 
in  winter.  The  storms  are  generally  absent  when  the  wind  is  from 
between  the  north  and  south  in  the  Eastern  states.  When  they  make 
their  appearanc  from  between  the  south  and  west,  they  are  generally 
of  a  long  duration,  and  frequently  every  cloud,  no  difference  how 
small,  is  a  thunder  cloud.  When  they  come  from  the  west  they  are 
generally  the  evening  storm,  frequently  accompanied  by  only  one 
or  two  clouds,  and  are  of  short  duration.  When  coming  from  the 
northwest  they  fre<]ucntly,  in  early  spring,  are  accompanied  with 
hail :  the  lightning  is  of  (he  most  terrific  character,  but  generally 
commences  before  or  directly  after  the  rain  or  hail  begins  to  fall, 
and  lasts  but  a  short  time  after:  and  if  no  hail  falls  their  duration 
is  much  shorter  than  the  storm  from  the  southwest,  and  something 
like  in  duration  to  those  from  the  west. 

When  hail  falls,  the  cloud  as  it  approaches  generally  appears 
streaked  with  white,  which  may  be  caused  by  rain  falling  through  a 
cold  stratum  of  air  and  turning  to  hail.  All  thunder  clouds  appear 
to  be  in  a  rapid  rotation  of  some  kind.  It  has  been  stated  that  they 
rotate  on  horizontal  axes,  which  judging  from  the  appearance  of  the 
western  and  northwestern  storms,  would  seem  to  be  correct.     It  is 
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evident  to  my  mind  that  heat,  an  initial  charge,  and  a  stratum  of  some 
kind  are  necessary  for  their  production.  The  theory  that  they  are 
immense  condensing  plates  and  nothing  else,  fails  entirely  to  ex- 
plain. Taking  all  things  together,  I  would  judge  the  thunder  cloud 
to  be  an  immense  static  or  influence  machine  of  fantastic  shape  in 
rotation,  and  the  lightning  is  produced  in  somewhat  the  same  manner 
as  sparks  from  a  static  machine  with  Leyden  jars  attached. 

Referring  to  the  terrific  storms  of  Mount  Pelee,  Prof.  Hill 
says,  that  "following  the  salvos  of  detonation  from  the  mountain, 
gigantic  mushroom-shaped  columns  of  smoke  and  cinders  ascended 
into  the  clear  starlit  sky,  and  then  spread  in  a  vast  black  sheet  to  the 
south,  directly  over  my  head.  Through  this  sheet,  which  extended 
ten  miles  from  the  crater,  vivid  and  awful  bolts  flashed  with  alarm- 


ing frequency.  They  followed  distinct  paths  of  ignition,  but  were 
different  from  ordinary  lightning  in  that  the  bolts  were  horizontal 
and  not  perpendicular.  This  is  indisputable  evidence  of  the  ex- 
plosive oxidation  of  the  gases  after  they  left  the  crater." 

Such  a  sheet  would  possibly  have  a  vortex  motion,  and  would 
be  a  different  kind  of  static  machine  as  to  rotation  from  the  ordinary 
thunder  storm.  There  would  be,  as  the  mass  passed  through  the 
crater  of  the  volcano,  a  kind  of  hydroelectric  machine,  which  would 
give  a  very  great  initial  charge  to  the  cloud  in  motion.  I  have  read 
accounts  of  colored  lights  seen  in  the  clouds  above  Mount  -Pelee ; 
their  varied  colors  could  be  explained  as  electric  discharges  passing 
through  rarefied  gases,  producing  Geissler  effects. 

Baltimore,  Md.  Alfred  G.  Dell. 


UYNAMOS.  MOTORS  AND  TRANSFORMERS. 

Limits  ill  the  Construction  of  High  and  Slow-Speed  Generators 
and  Motors. — Niethammer. — A  paper,  illustrated  by  diagrams,  read 
before  the  Berlin  Electrotechnical  Society.  The  paper  is  extremely 
long,  and  deals  with  many  details  of  construction,  so  that  it  is  im- 
possible to  give  a  complete  abstract.  He  first  deals  briefly  with  the 
efficiency.  0.95  to  0.97,  not  including  fi'iction  of  the  bearings,  are 
the  higher  limits,  while  on  the  other  hand,  even  with  smalland  low- 
speed  motors  the  efficiency  in  general  is  not  smaller  than  0.7  or  0.8. 
Efficiencies  of  20  or  less  per  cent.,  as  steam  and  gas  engines  have, 
occur  in  electric  machines  only  in  motors  of  less  than  o.i  hp.  The 
heating  can  easily  be  limited  to  a  moderate  degree  in  ventilated  arma- 
tures, as  long  as  the  speed  is  high  or  medium,  but  not  so  easily  in 
slow-speed  machines.  It  is  recommended  to  take  as  much  care  to 
obtain  good  ventilations  in  slow-speed  dynamos  as  in  those  of  high- 
speed ;  this  leads  to  narrow  machines  of  large  diameter,  and  for  direct 
current  to  a  great  number  of  poles.  Properly  distributed  ventilation 
slots  have  a  great  influence.  With  inclosed  machines  the  external 
box  surface  must  be  large  enough  to  radiate  all  the  heat  at  the 
gixen  maximum  temperature,  and  when  used  for  continuous  service, 
he  recommends  artificial  cooling  as  in  transformers ;  the  water 
in  mines  is  very  suitable  for  that  purpose.  He  shows  that  the  rise 
of  temperature  of  inclosed,  and  especially  of  artifically  cooled  ma- 
chines, can  be  more  easily  predetermined  than  that  of  the  open  types. 
If  ventilation  and  artificial  cooling  are  provided  for,  which  are  not 
prohibitive  concerning  efficiency  and  price,  especially  for  longer  types, 
the  heat  does  not  represent  a  limit  of  the  construction  as  long  as 
sufficient  space  is  available.  This  is  not  the  case,  however,  with 
tramway  and  railway  motors ;  he  shows  that  for  this  purpose,  as 
long  as  repeated  starting  is  required,  the  three-phase  motor  is  at  a 
great  disadvantage  as  compared  with  the  direct-current  motor.  A 
very  energetic  artificial  cooling  would  be  necessary,  which  has  not 
yet  been  tried  in  practice.  This  shows  the  justification  of  the  many 
lines  in  America  with  25-period,  three-phase  transmission  synchron- 
ous converters  and  direct-current  motors.  "The  American  engineers 
have  chosen  this  system  after  careful  deliberation,  and  certainly  not 
for  the  purpose  of  getting  orders  for  more  machmes  and  apparatus, 
or  because  the  three-phase  appeared  to  involve  difficulties.  Besides, 
the  General  Electric  Company  (Schenectady)  has  perhaps  worked 
more  both  practically  and  theoretically  in  three-phase  lines  than  one 
thinks ;  even  in  Europe  anyone  may  see  a  three-phase  line  installed 
by  that  General  Electric  Company,  namely  the  line  from  Varese  to 
Milan  in  Italy."  For  direct-current  dynamos,  one  of  the  most  im- 
portant requirements  is  that  there  should  be  no  sparking  at  the 
brushes ;  for  this  purpose  it  is  necessary  that  the  reactance  voltage 
of  the  short-circuited  coil  is  small ;  he  discusses  the  influence  of  the 
type  of  winding,  and  gives  the  analytical  method  of  calculating  the 
reactance  voltage.  The  limit  of  sparkless  operation  is  determined  by 
the  centrifugal  force  of  the  armature  and  the  solidity  of  the  con- 
struction of  commutator  and  brushes ;  for  slow-speed  machines  there 
is  no  difficulty  in  avoiding  sparks.  He  then  discusses  the  limits  of 
the  voltage ;  for  direct-current  machines  he  gives  it  as  3,000  to  4,000 
volts;  for  larger  polyphase  machines  as  15.000:  machines  below  200- 


kw  will  scarcely  be  built  for  more  than  5,00c  volts.  He  ihen  discusses 
the  voltage  regulation,  and  finally  the  limits  in  the  mechanical  con- 
struction of  polyphase  generators  and  motors.  For  three-phase  rail- 
way motors,  for  which  the  airgap  must  be  in  general  1.5  to  3  times  the 
value  in  stationary  motors,  difficulties  occur  concerning  the  power 
factor,  especially  in  small  types  for  tramways  with  low  speed  and  a 
frequency  of  50.  The  main-li.ie  motors  have  favorable  values  of  speed 
and  number  of  poles  especially  for  frequencies  between  15  and  30. 
The  paper  gives  many  numerical  data  concerning  very  high  and  very 
slow  speed  machines  built  by  various  firms.  He  concludes  that  all 
limitations  in  the  construction  of  electric  machines  can  be  reduced  to 
mechanical  problems. — Elek.  Zeit.,  May  15;  some  corrections  of  mis- 
prints are  given  in  Elek.  Zeit.,  June  5. 

ScHiMPFF,  Kuebler. — Two  Communications  in  which  the  statements 
of  Niethammer,  concerning  the  prospect  of  three-phase  traction,  are 
criticised.  Schimpfif  shows  that  the  history  of  the  development  of 
electric  traction  in  the  United  States  has  been  such  that  there  never 
was  a  real  opportunity  of  deciding  between  direct-current  and  three- 
phase  motors  on  the  basis  of  their  properties.  The  development  of 
electric  traction  in  the  United  States  is,  therefore,  an  argument 
against  three-phase  traction.  Kuebler  calls  attention  to  Carus  Wil- 
son's comparison  between  direct-current  traction  on  the  South  Side 
Elevated  Railroad,  in  Chicago,  with  three-phase  traction,  which  were 
rather  in  favor  of  the  latter,  as  has  been  noticed  before  in  the 
Digest. — Elek.  Zeit.,  June  5. 

Induetion  Motors. — Meyer. — An  article,  illustrated  by  diagrams, 
in  which  he  discusses  the  relative  advantages  of  the  squirrel-cage 
type  and  of  the  rheostatic  motor.  Eborall  recently  stated  that 
squirrel-cage  motors  which  have  to  start  against  load  should  not  be 
used  in  sizes  above  5  hp,  and  if  not  required  to  start  against  load, 
in  sizes  above  8  hp.  The  present  author  attacks  tl  is  general  state- 
ment, and  claims  that  the  service  conditions  alone  decide  which 
type  should  be  chosen.  The  squirrel-cage  type  has  the  advantage 
of  simplicity  of  construction  and  operation,  adaptabilitj'  to  any 
number  of  poles,  and  thereby  the  possibility  of  using  an  efficient 
method  of  varying  the  speed  uy  changing  the  number  of  poles  in 
the  stator  only.  It  also  has  considerably  better  constants.  The 
power  factor  is  higher,  since  the  self-induction  of  the  end  con- 
nections is  greatly  reduced,  and  since  the  passage  of  the  currents 
in  the  rotor  bars  is  more  favorable ;  also  the  magnetizing  current 
is  generally  less  due  to  the  lower  densities  in  the  rotor  iron.  The 
efficiency  is  better,  since  the  copper  is  more  efficiently  used,  as 
no  dead  copper  in  the  shape  of  end  connections  is  present,  and 
since  the  wind  resistance  is  smaller  and  all  losses  caused  by  brush 
friction  and  contact  resistance  are  avoided.  He  gives  some  data 
of  a  7.5-hp  three-phase  motor  at  220  volts,  which  was  first  tested 
with  a  squirrel-cage  rotor,  and  secondly  with  a  wound  rotor,  slip- 
rings  and  outside  resistance,  using  the  same  stator  and  the  same 
bearings.  The  air  gap  was  exactly  the  same  in  both  cases.  The  core 
loss  was  250  watts  in  both  cases,  the  Joulean  loss  in  the  stator  was 
320  watts.  Friction  and  windage  loss  was  125  watts  for  the  squirrel- 
cage  rotor,  and  270  watts  for  the  polar  wound  rotor.  The  Joulean 
loss  in  the  rotor  was  310  watts  in  the  squirrel-cage  rotor,  and  in  the 


02 


ELECTRICAL    WORLD     and    ENGINEER. 


Vol.  XL,  Xo.  2. 


polar- wound  rotor  285  watts  were  I'uund  by  test  and  215  by  calcu- 
lation from  the  resistance  of  the  windings,  the  difference  being  due 
to  contact  resistance.  The  efficiency  at  full  load  is  84.9  and  83.2  for 
the  squirrel-cage  rotor  and  the  polar-wound  rotor,  respectively;  the 
at  half  load,  84.1  and  80.6;  the  power  factor  is  89  and  88  at  full  load, 
and  ^^  and  75.6  at  half  load;  the  maximum  output  is  15.5  hp  and 
14  hp.  The  starting  torque  is  5.7  mkg.  and  4.5  mkg.  The  starting 
current  is  114  amperes  and  26  amperes,  the  full-load  current  being 
19.9  amperes;  the  rotor  copper  weighs  6  kg.  From  these  figures  he 
concludes  that  foi  motors  which  have  to  operate  most  of  the  time 
below  their  rated  load,  an  appreciable  annual  saving  in  cost  of  cur- 
rent can  be  effected  by  choosing  the  squirrel-cage  type.  The  only 
drawback  is  the  large  starting  current,  being  in  the  above  case 
5.7  limes  its  normal  full  load  value,  exerting  at  the  same  time  a 
torque  1.46  times  the  full  load  running  torque.  Jt  may  be  reduced 
successfully  by  using  for  starting  a  compensation,  which  acts  as  a 
transformer,  reducing  the  potential  at  the  terminals  of  the  motors. 
By  reducing  the  voltage  to  a  certain  fraction  i  to  X,  the  current  on 
the  primary  side  and  the  starting  tonjue  are  reduced  to  the  fraction 
I  to  X  .square.  A  squirrel-cage  type  motor  with  a  compensation  may 
be  obtained  for  approximately  the  same  price  as  a  rheostatic  motor, 
including  the  resistance.  In  deciding  whether  a  squirrel-cage  motor 
can  be  used  in  a  particular  case,  the  size  and  quality  of  the  gener- 
ating plant  and  the  character  of  the  service  are  also  to  be  considered. 
The  generating  plant  should  be  large  compared  with  the  individual 
motors,  at  least  from  10  to  12  times  the  kw-capacity  which  the  largest 
motor  has  in  horse-power.  The  larger  this  ratio,  the  less  effect 
will  be  produced  at  starting.  Further,  the  regulation  of  the  generator 
should  be  gof)d,  say,  between  5  and  7  per  cent  at  full  non-inductive 
load  where  a  lighting  load  is  to  be  supplied  from  the  same  bus-bars, 
and  fr.jm  7  to  H  per  cent,  at  full  non-inductive  load  where  power  only 
is  to  be  considered.  In  the  first  case,  the  lighting  load  itself  will 
tend  to  improve  the  resulting  power  factor  and  thereby  decrease  the 
drop  in  volts  produced  at  the  moment  of  starting.  In  the  second 
case,  a  drop  in  voltage,  even  of  15  to  20  per  cent.,  should  have  no 
serious  consequciices,  as  all  modern  induction  motors  are  designed 
with  a  liberal  margin  in  over-load  capacity,  which  will  allow  them  to 
continue  their  operation  even  at  such  a  reduced  voltage.  This  re- 
fers, however,  only  to  installations  where  motors  have  to  start  light 
or  with  a  small  load,  .say  up  to  30  per  cent,  of  full  load,  and  where 
compensators  are  used  at  starting.  .As  to  the  character  of  the  scr- 
,  vice,  a  good  deal  depends  on  whether  the  motor  has  to  be  started 
frequently  or  whether  the  process  of  starting  occurs  only  once  or 
twice  in  a  day,  or  can  be  so  arranged  that  the  main  station  is  notified 
beforehand.  In  such  a  case  even  "comparatively"  large  sizes  of 
squirrel-cage  motors  can  be  successfully  operated,  particularly  if  the 
starting  liai)pens  at  periods  where  there  is  very  little  lighting  to  be 
done;  for  instance,  a  big  mf)tor  driving  a  factory  which  has  to  be 
started  early  in  the  morning  and  perhaps  at  noon.  On  the  other 
hand,  he  points  to  the  advantage  to  be  obtained  from  induction 
motors  of  the  rheostatic  type,  if  motors,  which  are  large  in  com- 
parison with  the  output  of  the  generating  plant,  are  required  to  start 
under  full  load  and  even  overloads.  For  motors  used  for  intermittent 
service,  as  in  crane,  hoist  and  elevator  work,  the  maximum 
starting  torque  is  mostly  the  deciding  feature;  since  the  working 
periods  arc  tnostly  followed  by  periods  of  rest,  such  motors  may  be 
rated  more  liberally.  For  this  kind  of  service  he  favors  the  slow- 
spet'd  motor  agaiMsi  the  modi-rate  sjucd  motor— I.ond.  lilcc,  June  13. 

Lights  and  Lighting. 
limner  Arc  /,(i»i/>.— SAirn^RMANN. — An  illustrated  paper  read  be- 
fore the  Vienna  l'"lectrical  Society.  The  essential  of  Bremer's  in- 
•  cntion  is  the  determination  of  the  fact  that,  if  the  carbon  electrode 
contains  more  than  20  to  25  per  cent,  of  calcium,  silicon  or  magnesium 
salts,  a  better  utilisation  of  the  high  temperature  of  the  arc  for  the 
emission  of  light  is  obtained  than  has  been  possible  hitherto  in  prac- 
tice. The  best  result  is  with  halogen  combinations  of  metals  of  the 
berrylliuni  group.  .Xccording  to  Bremer,  the  increase  of  the  propor- 
tion of  the  salt  to  50  or  80  per  cent,  often  occasions  a  still  greater 
gain  of  light:  the  small  strength  of  such  cotnposite  carlxins  and 
their  quick  decomposition,  even  at  moderately  high  temperatures, 
prevents  their  practical  applications.  .\s  a  matter  of  fact,  in  order 
to  attain  the  necessary  consistence  and  a  certain  rigidity,  the  elec- 
trodes containing  20  to  30  parts  of  calcium  fluoride  must  be  covered 
with  a  hard,  glassy  covering,  formed  by  laying  on  a  solution  of  a 
mixture  of  borax,  silicic  acid,  soluble  glass  and  similar  substances. 
Tn   addition,   before   the  customary   union   l>v  baking,  the   electrodes 


are  provided  with  small  quantities  of  boron,  common  salt,  potash, 
Urtar  and  various  silicates,  which,  acting  to  a  certain  extent  as 
fluxes,  prevent  the  otherwise  unavoidable  scorifying  of  the  carbon 
points.  A  particularly  large  arc  is  obtained,  and  this  is  a  matter 
of  considerable  importance,  as  in  the  Bremer  lamp  the  space  between 
the  electrodes  is  the  chief  source  of  light.  The  automatic  method 
of  pushing  the  carbons  forward  as  they  bum  is  indicated  in  Fig.  I. 
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a  and  b  are  tubes  which  guide  the  carbons ;  they  have  a  slit  through 
which  the  clamping  checks,  k  and  k'  press  against  the  electrodes. 
k  and  k'  arc  insulated  from  one  another  and  fastened  on  the  pressure 
plate  d,  in  which  two  projecting  metallic  holders  carry  the  arbor  g. 
The  latter  is  in  direct  connection  with  the  electromagnetic  regula- 
ting mechanism,  and  by  means  of  it  the  keeper  /  acts  on  the  plate. 
While  the  lamp  is  burning  the  keeper  f  exerts  a  suitable  pressure 
upon  the  plate  d,  through  the  link  g.  this  is  conveyed  equally  to  the 
two  carbons.  .As  the  current  through  the  arc  decreases,  a  differential 
or  shunt  current  passes  through  one  magnet  coil,  the  magnet  draws 
the  keeper  back,  the  pressure  on  the  two  carbons  is  diminished 
equally,  and  they  sink  downwards.  This  decreases  the  resistance  of 
the  arc  again,  and  the  magnet  comes  out  of  action  and  allows  the 
keeper  to  return  to  its  former  position,  pressing  the  carbons  against 
the  sides  of  the  tubes.  Several  Bremer  lamps  can  be  connected  in 
series,  and,  as  the  two  carbons  are  normally  clamped  fast  and  do  not 
touch  one  another,  the  arc  is  struck  as  follows :  When  the  current  is 
switched  on,  part  of  it  passes  through  the  relay,  and  presses  forward 
the  keeper,  allowing  the  carbons  to  slide  down  upon  a  metallic  wedge 
which  then  supports  them.  The  main  current  then  finds  a  closed 
circuit  through  this  wedge,  and  the  shunt  coils  are  no  longer  mag- 
netized. Consequently,  the  carbons  are  once  again  clamped,  and  the 
metal  wedge,  which  is  fixed  to  a  movable  lever,  drops  back  by  its 
own  weight.  Xow.  the  arc  which  is  formed  is  subjected  to  the  acti*n 
of  the  series  electromagnet,  which  drives  it  downward  forcibly,  aad 
the  action  becomes  greater  as  the  arc  approaches  nearer  to  the  magnet 
by  the  burning  away  of  the  carbons.  The  increased  deflection  in- 
creases the  resistance  of  the  arc,  the  magnet  is  exerted  to  a  still 
greater  extent,  and  acts  upon  the  carbon  feed  as  already  described, 
the  carbons  falling  by  their  own  weight.  In  direct-current  lamps 
only  the  positive  carb<jn  need  be  impregnated.  Fig.  2  shows  th\. 
arrangement  of  the  differential  winding,  and  is  self-explanatory. 
He  gives  the  results  of  some  photometric  measurements  of  Wed- 
ding, which  have  been  noticed  before  in  the  Digest.  The  paper  is 
also  discus.scd  in  some  editorial  notes. — Lond.  Elcc.  June  20. 

Power. 

Electrically- l^rifcn  PrinUng  Machinery. — .\n  illustrated  descrip- 
tion of  a  method  of  "parallel"  driving,  used  by  a  British  company, 
for  large  rotary  web  newspaper  machines.  The  main  motor  is  shunt- 
wound,  and  is  geared  to  the  machine  driving  shaft.  An  auxiliary 
motor,  capable  of  giving  a  greater  turning  effort  to  the  machine  at 
slow  speed  than  the  large  motor,  drives  the  machine  through  worm 
gear  and  an  electrically-operated  claw  clutch,  the  latter  being  so 
designed  that  it  will  come  out  of  gear  and  stop  the  auxiliary  motor 
as  s<x>n  as  the  main  motor  overruns  the  auxiliary  and  drives  the 
machine  by  itself.  A  very  wide  range  of  speed  is  obtained,  and  only 
about  to  per  cent,  of  the  full  load  power  is  required  at  the  start. 
The  main  driving  motor  is  of  just  sufficient  size  and  po\v«r  to  drive 
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at  full  speed  the  printing  machine  to  which  it  is  geared,  and  this 
motor  is  never  called  upon  to  exert  more  than  the  full  normal  output, 
so  that  it  works  under  the  most  economical  conditions.  The  ma- 
chine cannot  be  started  from  rest  without  using  the  auxiliary  motor, 
though  the  power  is  always  transmitted  through  the  large  motor 
shaft.  The  large  motor  is  thus  always  in  motion  before  it  is  called 
upon  to  exert  any  power. — Lond.  Elec.  Rev.,  June  6. 

Refuse  Destruction. — Some  notes  on  the  combined  refuse  destruc- 
tion and  electric  generating  plant  in  use  at  Grays  Thurrock,  London. 
The  electric  station  contains  two  steam  sets  of  100  kw  each,  a  bal- 
ancer booster  and  a  storage  battery.  The  boiler  room  contains  two 
boilers  for  coal  firing,  which  are  used  only  when  there  is  an  insufiS- 
cient  supply  of  refuse  to  burn  in  the  destructor.  The  destructor  house 
contains  two  2-grade  Meldrum  regenerative  "simplex"  destructors, 
working  in  conjunction  with  a  boiler,  and  a  regenerator .  for  heating 
the  air  supplied  to  the  furnaces.  The  normal  burning  capacity  of 
each  furnace  is  one  ton  per  hour.  The  plant  is  in  operation  for  only 
six  or  seven  hours  a  day.  The  maximum  load  on  the  station  is  80 
kw,  and  this  is  easily  maintained  by  the  consumption  of  about  2  tons 
of  refuse  an  hour.  On  an  average  12  tons  of  refuse  per  day,  corre- 
sponding to  about  six  hours,  are  burned.  The  maximum  output  in 
kw-hours  per  ton  averages  about  35.  Some  figures  are  given  of  a 
7-hour  test,  which  is  said  to  have  made  a  record  for  London  re- 
fuse destruction. — Lond.  Elec.  Rev.,  June  6. 

REFERENCES. 

Electricity  in  Textile  Mills. — Osborne. — An  abstract  of  a  paper 
read  before  the  Dublin  local  section  of  the  (Brit.)  Inst.  Elec.  Eng., 
on  lighting  and  driving  textile  mills  by  electricity.  Concerning  light- 
ing, he  discusses  the  advantages  of  the  enclosed  arc  lamp  over  the 
open  type.  He  then  enumerates  the  well-known  advantages  of  the 
use  of  electric  pov/er. — Lond.  Elec.,  June  6. 

Electricity  in  Printing. — Perkins. — An  illustrated  article  of  a  gen- 
eral nature,  on  the  modern  use  of  electric  power  in  printing  plants. 
— Sc.  Am.,  June  14. 

Traction. 

Cardiff  Tramways. — The  first  part  of  an  illustrated  description  of 
the  new  British  municipal  tramway.  The  power  house  contains  at 
present  four  300-kw  generators,  which  work  as  compound  machines 
on  tramway  loads  at  500  to  550  volts,  and  as  shunt  machines  on 
lighting  loads  at  460  to  500  volts.  There  will  also  be  installed  two 
larger  generators,  each  of  900  kw.  An  80-kw  motor-generator,  work- 
ing in  conjunction  with  a  battery,  serves  the  following  purposes.  It 
receives  current  from  the  main  tramway  bus-bars  at  500  volts,  and 
gives  out  current  at  100  to  140  volts  for  charging  the  battery  or 
supplying  the  plant's  lighting  independently,  which  can  also  be  sup- 
plied direct  from  the  battery  when  the  motor-generator  is  not  work- 
ing. It  can  also  work  in  the  reverse  order  and  receive  current 
•direct  from  the  battery  at  100  volts,  and  give  current  at  a  pressure 
of  500  to  550  volts.  The  capacity  of  the  battery  is  2,100  or  1,620 
ampere-hours  when  discharged  in  ten  or  four  hours,  respectively. — 
Lond.  Elec.  Rev.,  June  6. 

Electrolysis  of  Gas  Mains. — Swinburne. — An  abstract  of  a  lecture 
"before  the  Incorporated  Gas  Institute.  He  discusses  the  origin  of  the 
.stray  currents  from  the  rails,  and  shows  how  they  enter  and  leave 
the  pipes  with  a  resulting  corrosion  where  they  leave  them.  One  of 
the  chief  safeguards  is  that  the  tramways  must  themselves  be  the  chief 
sufferers  by  electrolysis,  as  they  have  not  only  their  own  rails  to 
consider,  but  they  also  use  lead-covered  cables,  which  are  very 
«asily  attacked,  and  destruction  of  these  cables  would  be  a  very 
serious  matter.  The  natural  earth  currents  must  have  effects  com- 
parable with  those  of  tramway  leakage.  Lead  and  iron  service  pipes 
in  metallic  contact  with  cast-iron  mains  are  apt  to  be  corroded  with- 
out any  extraneous  currents.  Time  alone  can  show  whether  gas 
and  water  pipes  will  be  seriously  attacked  when  tramways  are  worked 
with  the  usual  care. — Lond.  Elec,  June  13. 

Railway  Shop. — An  illustrated  description  of  the  electric  power 
plant  of  the  Fort  Wayne,  Ind.,  shops  of  the  Penna.  R.  R.  There  are 
three  60-cycle,  220-volt,  loo-kw  three-phase  generators,  the  currents 
being  distributed  by  the  four-wire  system  to  induction  motors,  con- 
stant potential  arc  and  incandescent  lamps.  Two  15-kw,  125-volt 
direct-current  dynamos  supply  the  exciting  current,  and  also  the 
current  for  charging  storage  batteries,  and  on  some  of  the  parlor 
cars  for  car  lighting.  The  arrangement  of  the  switchboard  is  de- 
scribed in  detail.    The  car  lighting  department  is  experimenting  with 


several  systems  of  electric  lighting  of  vestibuled  trains. — Elec.  Ret:, 
June  14. 

REFEREN'CES. 

Three-phase   Traction. — See  the  abstract  of  Niethammer's  paper 

under  dynamos. 

Electrolysis  of  Underground  Mains. — Humiston. — An  illustrated 
paper  read  before  the  Western  Gas  Assn.,  in  New  Orleans,  on  electro- 
lysis by  tramway  stray  currents.  He  discusses  briefly  the  various 
devices  which  have  been  suggested  as  remedies.  He  thinks  the  only 
absolute  cure  is  a  radical  one :  the  entire  insulation  of  both  sides 
of  the  circuit  from  the  ground ;  either  by  means  of  a  double  trolley 
system  or  some  underground  double  contact  device. — Progr.  Age, 
June  16. 

Installations.  Systems  and  Appliancf.*? 

French  Central  Station. — A  long  illustrated  description  of  the 
new  power  house  and  network  of  the  Est-Lumiere  Co.,  of  Paris. 
The  central  station,  when  completed,  will  have  six  units  of  800  to 
1,000  hp  each,  of  which  three  have  been  installed.  Each  of  the  steam- 
driven  dynamos  is  a  540-kw  three-phase  machine,  with  a  power  factor 
of  0.75;  the  frequency  is  50,  the  number  of  poles  60;  the  magnet 
system  serves  as  a  flywheel.  Direct  current  for  excitation  and  for 
operating  the  pumps  and  for  lighting  the  station  is  produced  by 
75-kw  125  volt  direct-current  dynamos  coupled  to  three-phase  motors. 
As  a  reserve  of  direct  current,  a  storage  battery  of  400  amp-hours 
is  used.  The  voltage  of  transmission  is  5,000.  Current  is  trans- 
mitted in  three  different  directions  by  duplicate,  underground,  three- 
core  cables  to  Ivry,  Saint-Mande  and  Saint-Maur.  In  Ivry  there 
had  formerly  been  a  three-wire  220-vclt  direct-current  distribution  ; 
this  is  still  used,  the  former  generating  station  having  been  re- 
placed by  a  substation  in  which  5,000-volt  three-phase  induction 
motors  drive  direct-current  dynamos.  In  Saint-Maur  there  had  been 
a  3,000-volt  single-phase  alternating-current  supply,  with  3.000  to 
iio-volt  transformers,  distributed  over  the  network.  This  supply 
has  been  retained,  and  the  old  generating  stations  have  been  re- 
placed by  a  substation  in  which  three  loo-kw  transformers  lower 
the  voltage  from  5,000  to  3,000.  For  the  new  districts  no  substations 
have  been  erected,  but  transformers  are  distributed  over  the  dis- 
tricts, placed  in  overground  boxes;  the  system  of  distribution  is  by 
125-volt  three-phase  currents. — L'ind.  Elec,  May  10. 
Electro  Physics  and  Magnktisv 

Mass  and  Charge  of  an  Electron. — Seitz. — An  account  of  experi- 
ments in  which  he  measured  the  ratio  of  the  charge  of  an  electron 
in  absolute  electromagnetic  units  to  its  apparent  mass  in  grammes, 
by  three  different  methods,  these  methods  being  that  of  Kaufmann 
and  Simon,  of  finding  the  potential,  Wien  and  Lenard's  electrostatic 
deflection  method,  and  Thomson's  method  of  simultaneously  deter- 
mining the  energy  and  the  charge  of  the  particles.  In  addition  he  de- 
termined the  magetic  deflection.  Of  all  the  methods  investigated, 
that  of  Kaufman  appeared  to  give  the  best  and  most  consistent  re- 
sults. The  magnetic  deflection  gave  a  value  for  the  above  ratio  as 
18,700,000,  which  agrees  well  with  Simon's  value,  18.650,000.  (These 
are  equal  to  187,000.000  and  186.500.000  coulombs  per  gram ;  taking 
the  effective  mass  of  an  electron  as  of  »lie  order,  one  gram  divided 
by  the  twenty-seventh  power  of  10.  the  charge  of  one  electron  is  187 
coulombs,  divided  by  the  twenty-first  power  of  10.)  The  bolometrTv 
method  of  determining  energies  is  only  suitable  for  high  vacua  and 
voltages  of  more  than  8.500. — Ann.  d.  Phys..  No.  6:  abstracted  in 
Lond.  Elec,  June  13;  a  correction  of  a  figure  in  Lond.  Elec,  June  20. 

Conservation  of  Entropy. — Erskine. — An  abstract  of  a  (Brit.) 
Phys.  Soc.  paper.  Heat  eneigy  may  be  expressed  as  the  product  of 
two  factors — a  quantity  factor  (entropy)  and  an  intensity  factor 
(temperature).  The  theory  of  the  ».onservation  of  entropy  holds 
in  thermodynamics  when  dealing  with  reversible  processes,  and  is 
analogous  to  the  conser\-ation  of  other  quantity  factors,  such  as 
momentum,  moment  of  momentum  and  electric  quantity.  He  shows 
the  completeness  of  the  analogies  by  considering  Carnot  cycles 
carried  out  on  electrostatic  and  hydraulic  engines.  Wiedeburg  has 
suggested  to  extend  the  doctrine  of  the  conservation  of  entropy  to 
irreversible  processes  by  introducing  a  new  quantity  analogous  to 
electric  resistance.  In  the  discussion  which  followed,  Swinburne 
stated  that  the  author  had  got  hold  of  what  was  no  doubt  Clausius' 
original  idea  of  entropy.  The  science  of  thermodynamics,  as  far  as 
it  deals  with  reversible  processes,  depends  upon  what  the  author 
calls  conservation  of  entropy — but  reversible  processes  do  not  exist 
in  practice.  The  author's  treatment  is  quite  in  accordance  with 
orthodox  thermodynamics. — Lond.  Elec,  May  30. 
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Absorption  of  Radiation  by  Metals. — Hagen  and  Rubens. — An  ac- 
count of  experiments  made  in  the  German  Reichsanstalt.  They  have 
begun  a  series  of  measurements  of  the  absorptions  shown  by  various 
metals  with  regard  to  ultra-violet,  visible  and  infra-red  rays,  pri- 
marily with  a  view  towards  accumulating  material  for  testing  the 
electromagnetic  theory  of  light.  In  this  first  set  of  observations 
they  examined  layers  of  platinum,  gold  and  silver  deposited  on  glass 
by  various  methods.  The  deposition  of  silver  and  its  chemical  and 
optical  estimation  enabled  them  to  test  whether  sheets  deposited 
chemically  and  by  the  disintegration  of  a  cathode,  had  the  same 
physical  constitution.  They  found  that  they  had,  and  that  even 
transparent  films  of  silver  have  the  normal  density.  The  curves  of 
absorption  given  for  the  three  metals  extend  over  wave  lengths  200 
/^  I'  to  1,400  fi  n-  In  the  ultra-violet,  silver  shows  a  strong  absorp- 
tion band,  and  gold  a  less  marked  one  in  the  blue.  The  curve  for 
platinum  is  nearly  straight,  the  absorption  decreasing  slowly  towards 
the  red.  In  the  infra-red,  silver  shows  the  highest  absorption,  gold 
the  next  and  platinum  the  least.  This  confirms  Maxwell's  postulate 
that  for  infinite  wave  lengths  the  absorptions  are  proportional  to  the 
conductivities,  but  the  material  is  as  yet  too  limited  for  general  con- 
clusions.— Ann.  d.  Phys.,  No.  6;  abstracted  in  Lond.  Elec,  June  13. 

Discharge  Between  Flames. — Semenov. — An  account  of  an  experi- 
mental investigation  of  discharges  passing  between  a  gas  jet  and  a 
metallic  point,  or  between  two  gas  jets.  With  two  Bunsen  flames  10 
cm  high,  and  'in  induction  coil,  discharges  may  be  obtained  which 
show  a  characteristic  behavior.  The  spark  proceeds  from  the  ori- 
fice of  the  jet  connected  with  the  positive  pole,  follows  the  dark  ex- 
ternal layer  of  the  flame,  then  leaves  it  a  little  above  the  summit  of 
the  interior  cone,  and  goes  toward  the  negative  flame.  It  does  not 
reach  the  latt'.'r,  however,  but  stops  about  i  cm  in  front  of  it. — 
Comptes  Rendus,  May  26;  abstracted  in  Lond.  Elec.,  June  13. 

Inductive  Circuit  with  Harmonically  Varying  Resistance. — MicUNO. 
— A  brief  mathematical  article  in  which  he  deals  with  the  case  of  an 
inductive  circuit  with  a  constant  impressed  e.  m.  f.,  while  a  part 
of  the  resistance  of  the  circuit  varies  harmonically  in  magnitude. 
Such  a  circuit  is  realized  by  the  insertion  of  a  microphonic  contact 
in  an  inductive  circuit.  The  current  is  then  oscillatory,  but  the  cur- 
rent is  almost  indifterent  to  harmonic  variation  of  the  resistance, 
when  the  variation  is  small  and  the  fre(|uency  is  very  great. — Lond. 
lUcc,  May  30. 

ELECTRCChEMISTRY  AND  BATTERIES. 

Storage  Battery  Plate. — A  description  of  a  new  storage  battery 
plate  devised  by  von  Steckow,  which  is  claimed  to  have  a  great  super- 
ficial area  with  small  transverse  measurements.  It  consists  of  a 
frame,  within  which  strips  of  lead  wound  in  spiral  form  are  fixed, 
one  end  of  these  strips  being  free  in  order  to  allow  for  contraction 
aiul  expansion.  The  spirals,  after  fixing,  are  subjected  to  pressure  in 
order  to  partially  close  the  space  between  the  spiral  windings,  and 
to  bring  their  ends  within  the  borders  of  the  frame.  A  granular 
mass,  which  is  afterwards  dissolved  out  by  water,  may  be  utilized 
to  advantage  in  this  operation,  in  order  to  prevent  the  spaces  between 
successive  windings  of  the  spiral  from  being  entirely  closed  up. 
The  electrode,  after  dissolving  out  this  inert  material  in  water,  is 
ready  for  the  electrolytic  bath. — Cciilmlhl.  f.  Accuiii..  June  i;  Lond. 
Elec,  June  13. 

Electric  Equipment  of  Carbide  IVorks. — An  illustrated  description 
of  the  electric  installation  of  the  carbide  plant  at  Flums,  Switzer- 
land. The  hydraulic  power  station  has  a  capacity  of  2.400  hp,  and 
is  located  1.8  kilometers  from  the  carbide  plant.  Three-phase  cur- 
rents arc  generated  and  transmitted  at  5.000  volts.  At  the  carbide 
works  the  voltage  is  reduced  to  65,  for  use  in  the  furnaces.  There 
arc  18  furnaces;  they  have  the  temperature  of  the  electric  arc.  and 
the  current  is  from  2,200  to  2.500  amperes,  the  numerous  carbon  elec- 
trodes being  regulated  by  hand  with  chain  gearing.  To  produce  the 
carbides  re(iuires  from  2Vj  to  3  hours,  and  the  product  rcinains  an- 
other hour  or  hour  and  a  half  in  the  furnace  for  cooling  after  the 
current  is  shut  of^. — West.  Elec..  June  14. 

Edison  Accumulator  for  Automobiles. — Hihuert. — An  article  re- 
ferring t«)  recent  newspaper  reports.  He  cites  two  cases  in  which 
automobiles  with  lead  cells  ran  distances  of  95  and  too  miles,  re- 
spectively, with  one  charge.  "British  manufacturers  of  electro- 
mobiles  contciuiilatc  with  confidence  an  early  run  of  150  miles  on 
one  charge  of  battery."  "Still,  all  must  hope  that  Mr.  Edison  will 
Miccoed.  A  serious  competition  with  the  lead  storage  cell  will  do 
it  no  liarin.     l^iless  the  newcomer  ha>  such  overwhelming  advan- 


tage as  to  force  lead  right  out  of  the  field,  it  will  quicken  the  mental 
energy,  and.  perhaps,  increase  the  mental  outlook  of  those  responsible 
for  the  creditable  performance  of  the  present-day  accumulator.  But 
the  general  interest  of  electrical  engineering  will  be  served  by  pro- 
ducing definite  and  reliable  data  only." — Lond.  Elec.  Rev.,  June  6. 

Hydrogen-Chlorine  Battery. — Mueller. — An  abstract  of  a  paper 
giving  an  account  of  an  experimental  investigation  of  this  gas  bat- 
tery. The  electrolyte  was  hydrochloric  acid,  and  the  gases  were  con- 
tinuously passed  over  the  electrodes.  When  the  acid  solution  was  i, 
0.1,  o.oi,  o.ooi  normal,  the  e.  m.  f.  was  1.366,  1.485,  1.546,  1.587  volts, 
respectively.  These  values  are  not  in  agreement  with  those  obtained 
theoretically  under  the  simplest  assumption  concerning  the  dissoci- 
ation of  the  acid.  This  is  shown  to  be  partly  due  to  the  hydrolysis 
of  the  chlorine  which  takes  place,  and  which  increases  the  concen- 
tration of  the  H  and  CI  ions.  In  o.i  normal  solution,  the  H  or  CI 
concentration  rises  from  91  to  9403  "millimols"  ( —  thousandths  of  a 
gram  molecule)  per  liter  by  this  hydrolysis,  in  o.ooi  normal  solu- 
tion from  0.58  to  30.48.  With  the  aid  of  these  concentration  differ- 
ences the  calculated  values  of  the  e.  m.  f.  agree  better  with  the  ob- 
served values,  but  the  deviations  remain  greater  than  the  experi- 
mental error. — Lond.  Elec.  Eug.,  June  6. 

UNITS.  Measurements  and  instruments. 

Plotting  Alternating-Current  Curves. — Goldschmidt. — A  descrip- 
tion of  an  instrument  for  plotting  alternating-current  curves,  which 
is  based  upon  the  following  principle:  If  the  field  of  a  magnet, 
excited  by  alternating  current,  is  traversed  so  rapidly  by  a  coil  that 
it  completes  the  transit  in  a  very  small  portion  of  the  period  of 
the  alternating  current,  then  the  e.  m.  f.  induced  in  the  coil  is  pro- 
portional to  the  instantaneous  value  of  the  magnet  field,  and  hence 
also  to  the  instantaneous  value  of  the  magnetizing  current.  For  the 
construction  of  the  actual  instrument  he  uses  a  slightly  different 
arrangement.  Both  the  primary  magnetizing  coil  and  the  secondary 
coil  in  which  an  e.  m.  f.  is  induced  are  fixed,  and  both  are  brought 
together  into  an  inductive  relation  for  an  instant  by  means  of  a 
movable  iron  piece  which  closes  the  magnetic  circuit.    The  arrange- 


^H.^.    I     AM)   2. — PI.OTTINC.    ALTERN.\TING-CURRENT    CUR\tS. 

mcnl  is  shown  in  Fig.  I.  Upon  the  horseshoe  A  of  iron  the  primary 
coil  S  is  wound,  which  is  excited  by  the  alternating  current,  and  its 
arms  bear  two  secondary  coils,  St,  connected  in  scries.  The  magnetic 
circuit  is  generally  open,  but  at  certain  instants  when  the  revolving 
copper  drum  B  brings  the  iron  plates.  C.  under  the  ends  of  the  horse- 
shoe, the  magnetic  circuit  is  momentarily  closed.  The  drum  is  re- 
volved synchronously,  and  the  transformer  can  be  moved  into  any 
desired  position  around  the  axis  of  the  drum.  The  instantaneous 
value  of  the  current  at  any  desired  phase  is  obtained  by  moving  the 
transformer  A  to  a  corresponding  position  around  the  periphery  of 
the  drum.  Placing  both  the  primary  and  the  secondary  coils  on  the 
same  iron  has  the  disadvantage  that  the  former  induces  some  e.  m.  f. 
in  the  latter,  even  when  the  magnetic  circuit  is  open :  but  this  dis- 
turbing e.  m.  i.  can  readily  be  compensated  by  introducing  an  equal 
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kiid  opposite  e.  ni.  f.  by  means  of  an  auxiliary  transformer,  as  shown 
in  Fig.  2. — Elck.  Zcit.,  June  5. 

Temperature  of  the  Arc. — Fery. — An  account  of  some  further  ex- 
periments in  radiation  thermometry.  He  determined  the  temperature 
of  the  arc  by  a  new  method,  using  Wien's  law,  giving  the  radiation 
in  terms  of  any  chosen  wave  length  instead  of  the  total  radiation,  as 
in  Stefan's  law.  Wien's  formula  is  an  exponential  one  of  consider- 
able complexity,  but  the  author  has  compensated  for  this  complexity 
by  the  following  device.  He  reduces  the  standard  radiation  to  equal- 
ity with  the  radiation  to  be  measured  by  interposing  a  very  acute- 
angled  prism  of  absorbing  glass,  and  displacing  it  so  as  to  interpose 
various  thicknesses.  It  so  happens  that  the  absorption  of  the  prism 
is  also  governed  by  an  exponential  formula  of  the  Wien  type,  and  the 
displacement  is  inversely  proportional  to  the  absolute  temperature  to 
be  measured.  The  displacement  actually  found  was  91  mm  in  red 
light  and  49  mm  in  green  light,  giving  3,867  degrees  for  the  temper- 
ature of  the  arc  in  the  first  case  and  3,897  degrees  in  the  second. 
This  shows  a  considerable  disagreement  from  the  value  obtained 
from  Stefan's  law,  which  was  3,490  degrees.  He  finds  that  this 
discrepancy  is  due  to  the  fact  that  Stefan's  law  does  not  apply  to 
this  case,  because  carbon  does  not  behave  as  an  absolutely  black  body 
at  the  temperature  of  the  arc. — Comptes  Rendus,  May  26;  abstracted 
in  Lond.  Elec.,  June  13. 

High-Tension  Testing  Set. — Ambler. — An  illustrated  description 
of  a  12,000-volt  direct-current  testing  set,  installed  in  the  dynamo 
laboratory  of  Sibley  College.  There  are  27  machines  in  all,  24  of 
which  are  used  to  generate  the  high-pressure  current,  while  the 
other  three  are  used  as  exciters  to  separately  excite  the  fields.  The 
exciters  are  each  of  0.25-hp  capacity,  designed  to  run  at  i,goo  r.  p.  m., 
and  to  deliver  1.05  amperes  at  175  volts.  The  generators  proper  are 
each  of  approximately  Vc-hp  capacity,  designed  for  2,500  r.  p.  m., 
witii  an  output  of  0.22  ampere  at  500  volts.  The  machines  are  ar- 
ranged in  groups  both  mechanically  and  electrically.  The  circuit 
breaker  in  use  is  also  described. — Sibley  Jour.^  June. 

Large  Static  Machine. — Brooks. — An  illustrated  article  giving  some 
notes  on  a  large  static  machine  for  X-ray  and  general  electro-thera- 
peutic work.  It  comprises  two  distinct  machines  in  one  case :  a 
Wimshurst-Holtz  machine  in  the  upper  compartment  and  a  Wims- 
hurst  in  the  lower.  The  lower  machine  is  to  supply  an  exciting 
charge  to  the  upper  or  main  machine  whenever  necessary,  and  also 
to  supply  static  effects  of  low  power  for  special  treatment.  The 
upper  machine  is  said  to  have  two  noteworthy  features,  which  are 
a  double  row  of  neutralizing  pins  to  secure  a  more  perfect  discharge 
of  the  plate  surfaces  after  passing  the  collecting  combs,  and  the 
metallic  connection  between  the  inductor  field  plates  on  one  side 
with  the  collecting  combs ;  this  latter  connection  is  claimed  to  in- 
crease the  reliability  of  the  machine  very  much. — Jour,  of  Elec,  May. 

Telegraphy  Telephony  and  Signals. 

Telegraph  Statistics. — Rossi.— Some  comparative  tables  concern- 
ing the  telegraph  service  in  several  European  cities.  One  table 
shows  the  average  time  occupied  in  each  city  by  a  message  at  the 
various  stages  of  its  transmission  ;  the  delay  occurring  in  the  trans- 
mitting office  is  always  the  largest;  next  comes  the  time  required 
for  transmission ;  the  delay  in  the  receiving  station  is  smallest. 
A  second  table  shows  the  average  number  of  messages  per  day  for 
different  cities,  the  approximate  number  of  staff  and  the  average 
daily  work  of  each  member  of  the  staff.  The  last  figure  is  largest 
in  Budapest  and  smallest  in  Bucharest;  in  Budapest  the  number 
of  telegrams  per  employee  per  day  averages  96.8,  in  Bucharest  33.3 ; 
in  London  and  Paris  the  average  number  of  telegrams  daily  are 
475,000  and  120,000,  respectively ;  the  number  of  staff,  5,000  and 
1,300,  and  the  number  of  telegrams  per  employee  per  day,  95  and 
92.3. — Gionali  dei  Tel.  (Milan)  ;  Lond.  Elec.  Rev.,  June  6. 

REFERENCE. 

General  Energy  Exchange. — An  illustrated  description  of  the  new 

exchange  of  the   Marion    (Ind.)    Telephone  Company. — Tel.   Mag., 
May. 

Miscellaneous. 

REFERENCES. 

Patent  Statistics. — Weber.— A  lecture  held  before  the  Berlin 
Elec.  Soc'y,  in  which  he  gives  a  summary  of  statistical  data  on  Ger- 
man patents  in  electrical  engineering. — Elek.  Zeit.,  May  29. 

Technical  Drawings. — Hefner-Alteneck. — A  paper  read  before 
the  Berlin  Elec.  Soc'y,  on  uniform  methods  in  technical  drawings. 
--Elek.  Zeit..  Mav  22. 


New  Book. 


Primary  Batteries:  Their  Theory,  Construction  and  Use.  Ey  W. 
R.  Cooper.  London :  The  Electrician  Printing  and  Publishing 
Company.     324  pages,  131   illustrations.     Price,  10.5  shillings. 

The  primary  battery  was  the  first  type  of  an  electric  generator, 
and  has  been  indispensable  until  the  dynamo  appeared.  Even  now 
it  is  of  practical  utility  in  certain  cases.  Besides,  there  is  still  a 
hope  entertained  by  many  that  some  day  a  new  type  of  primary 
battel y — a  carbon  cell — may  be  invented,  which  would  overturn 
entirely  the  present  conditions  of  generation  of  electric  energy. 

Mr.  Cooper's  book  gives  a  very  complete  statement  of  the  theory, 
construction  and  use  of  the  primary  battery  in  its  present  state, 
with  some  conservative  discussions  of  what  may  be  accomplished 
in  future.  The  book  has  evidently  been  prepared  with  the  greatest 
care,  and  the  scattered  literature  of  the  subject  has  be«n  well  com- 
piled. In  the  theoretical  part,  a  considerable  number  of  pages  are 
devoted  to  a  discussion  of  the  modern  theories  of  the  ionic  mechan- 
ism in  a  galvanic  cell,  based  upon  the  views  of  the  electrolytic 
dissociation  theory.  In  the  discussion  of  the  construction  and  use 
of  batteries,  the  author  gives  much  that  is  not  to  be  found  else- 
where. He  shows  what  the  various  kinds  of  batteries,  such  as 
Leclanche  cells  and  dry  cells,  are  capable  of  doing;  he  compares 
the  capabilities  of  one  type  with  another,  and  gives  some  inter- 
esting curves  which  he  has  obtained  experimentally,  enabling  such 
comparisons  to  be  made. 

The  book  is  divided  into  12  chapters :  Historical ;  the  simple 
voltaic  cell ;  non-chemical  cells  and  thermopiles ;  testing  cells ;  one- 
fluid  cells;  two-fluid  cells;  dry  cells;  standard  cells;  carbon-con- 
suming cells,  and  the  commercial  generation  of  electrical  energ>'. 
The  chapter  on  standard  cells  is  very  good.  In  the  last  chapter 
the  possibilities  of  a  carbon  cell  are  discussed,  but  the  outlook  is 
not  very  promising  in  the  author's  opinion. 

Some  small  inaccuracies  have  been  noticed  by  the  reviewer.  On 
page  298,  in  the  discussion  of  the  location  of  the  oxidizing  agent, 
in  the  case  of  a  simple  element  of  zinc,  platinum  and  acid,  the 
author  says  that  it  is  "not  essential  that  the  zinc  should  be  in  con- 
tact with  the  acid"  ;  this  should  rather  have  read  that  it  is  essential 
that  the  acid  is  in  contact  with  the  platinum,  and  Ostwald's  very 
instructive  experiment  should  be  described.  It  is  to  be  regretted 
that  the  author  spells  cathion  with  an  h ;  although  this  is  some- 
times done,  it  is  wrong,  the  correct  spelling  being  cathode  (from 
cata  and  hodos),  and  cation  (from  cata  and  ion,  not  hion).  We 
also  regret  to  note  that  the  author  has  been  chary  in  references 
and  credit  to  the  Continental  workers,  who  established  both  the 
theory  and  the  first  forms  of  all  the  cells  which  have  playe-d  any 
part  in  industry.  On  the  other  hand,  undue  prominence  is  given  to 
the  part  played  by  the  author's  fellow-countrymen. 


Directory  of  Electrical  Societies,  Etc. 


American  Elf.ctochemical  Society.  Next  meeting,  Niagara  Falls, 
N.  Y.,  Sept.  15,  16  and  17,  1902. 

American  Street  Railway  Association.  Next  meeting,  Detroit, 
Mich.,  Oct.  8,  9  and  10,  1902. 

Association  of  Edison  Illuminating  Companies.  Next  meeting. 
September,  1902. 

The  American  Electro-Therapeutic  Association.  Annual  meet- 
inj,  Hotel  Kaaterskill,  Catskill  Mountains,  N.  Y.,  Sept.  2,  3  and  4, 
1902. 

Canadian  Electrical  Association.  Next  meeting.  Toronto.  Ont., 
1903. 

Electrical  Contractor's  Association  of  New  York.  Semi- 
Annual  meeting.  Hotel  Ten  Eyck.  Albany,  N.  Y.,  July  15,  1902. 

International  Association  of  Municipal  Electrician's.  .\'e\t 
meeting,  Richmond,  Va.,  Oct.  7,  8  and  9,  1902. 

National  Electrical  Contractors'  Association.  Annual  meeting. 
Hotel  Walton,  Philadelphia,  July  16,  1902. 

New  York  State  Street  Railway  Association.  Next  meeting. 
Caldwell,  N.  Y.,  Sept.  9  and  10,  1902. 

Old-Time  Telegraphers'  Association  and  United  States  Mili- 
tary Telegraph  Corps.  Next  meeting,  Salt  Lake  City,  Utah,  Sep- 
tember, 1902. 
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Time  Cut-Out  Switch. 


Many  cheaply  constructed  time  cut-outs  for  shutting  off  display 
lights  in  .stores  at  a  predetermined  time  have  been  put  on  the  market 
in  the  past,  but  in  the  present  cut-.jut  or  clock  switch,  which  is 
manufactured  by  the  Baird  Manufacturing  Company,  of  Chicago, 
no  attempt  has  been  made  to  lessen  the  cost  at  the  expense  of  re- 
liability and  security  from  burnouts.  The  clock  is  a  reliable  Seth 
Thomas   movement,  and  the   power  of  the  clock   is  not  utilized   in 

jn  falling,  attains  suffi- 
cient momentum  to  jerk 
the  switch  open  with  cer- 
tainty. The  switch, 
cither  double  or  triple 
jujIc,  is  of  the  plain  jack- 
knife  pattern.  The 
switch,  which  is  seen  in 
the  clock  case  below  the 
movement  in  the  ac- 
companying engraving, 
it  attached  t(j  the  falling 
weight  by  a  chain.  When 
once  the  falling  of  the 
weights  has  pulled  the 
switch  blades  from  the 
jaws  the  switch  will  go 
full  open  by  gravity. 
There  cm  be  no  sticking 
at  a  paitly  open  position, 
and  consequently  no  de- 
structive arcing.  The 
switches  themselves  are 
substantial.  It  is  en- 
dorsed by  the  National 
Board  of  Fire  Under- 
writers. Although  more 
expensive  than  if  a  cheap 
clock  were  used,  the 
high-grade  clock  makes 
the  device  certain  in  ac 
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tion,  .ind  failures  to  turn  f)ff  the  lights  where  large  circuits  are  to 
be  han<lled  might  result  in  bills  for  current  consumption  that  would 
.soon  niakt.  up  the  difference  in  cost  between  a  good  and  poor  clock. 
Furthernjore,  the  clock  switch  is  just  as  available  as  a  public  or 
private  time-piece  as  any  clock  would  be,  and  can  be  used  for  the 
double  purpose  of  regul.itor  and  switch. 


Double  Generating  Set. 


In  the  accomjianying  engraving  is  shown  a  generating  set,  com- 
prising a  Buffalo  forge  horizontal  center  crank  engine,  and  two 
direct-connected  generators.  The  two  generators  and  engine  are 
bolti'<l  to  the  same  cast  iron  sub-base,  the  engine  bed  l)cing  near  the 
center  of  the  sub-base,  and  the  fiebi  frames  of  the  dynamos  on  either 
side.  The  two  ends  of  the  shaft  are  carried  in  out-board  bearings, 
which  are  likewise  secured  to  the  sub-base.  The  main  sh.ift  carries 
the  two  armatures  an<l  tlie  large  governor  wheel  as  well.  The 
cylimlers  of  this  engine  are  provided  with  an  efficient  dead-air 
msulaling  space,  anti  a  p<>lishe<l  •.beet  metal  covering.  The  piston 
is  made  remarkably  firm  and  light. 

The  crank  shaft  is  a  single  forging  of  open-hearth  steel,  to  which 
the  counterbalancing  discs  arc  so  fastened  as  to  reduce  the  vibrating 
and  shaking  forces  to  a  minimiuii.  The  ccmnecting  rod  is  of  forged 
steel.  an<l  has  a  cross-head  provided  with  a  bronze  box.  which  may 
he  adjusted  by  means  of  a  wedge  and  two  screws.  The  crank  end 
is  of  the  locom»>tive  strap  type,  with  a  wedge  adjustment,  and  the 
boxes  are  lined  with  the  babbitt   metal. 

The  valve  motion  is  obtained  from  an  eccentric  which  is  con- 
trolled by  .-'.  sli.ift  governor.  This  governor  is  especially  adapted 
to  the  great  regularity  of  speed  requi.ed  for  electric  lighting  ser- 
vice. It  is  light  and  effective,  and  possesses  two  means  of  adjust- 
irient. 

The  lubrication  has  been  most  carefully  considered.     The  crank 


disc  and  connecting  rod  are  enclosed  and  run  in  oil,  while  the  wrist 
pin  bearing  is  provided  with  a  cup  which  is  supplied  with  oil  from 
the  same  source.  The  out-board  bearings  are  of  the  standard 
Buffalo   adjustable   type,   ring-oiling   and   self-aligning.     The   entire 
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oiling  system  of  this  engine  is  efficient  and  economical  of  lubri- 
cant. The  engine  is  constructed  by  the  Buffalo  Forge  Companj-, 
of  Buffalo,  N.  Y. 


Electric  Hoists. 


The  hoist  shown  in  the  accompanying  illustration  is  designed  to 
transfer  light  work  rai)idly  around  ship  yards,  factories,  etc..  and 
when  supplied  with  trolley  carriage,  geared  hand  cross-travel  and 
bridge  travel  motor,  to  take  the  place  of  small  traveling  cranes. 
The  manufacturers  of  this  hoist,  the  Sprague  Electric  Company, 
claim  for  it  many  advantages  over  any  other  equipment  heretofore 
put  ui)on  the  market.  It  has  a  very  high  efficiency,  and  is  much 
.smaller  and  lighter  than  any  other  hoist  of  like  capacity,  and.  pro- 
vided it  is  not  greatly  overloaded,  is  almost  indestructible. 

.Ml  the  different  movements  necessary  for  a  traveling  crane, 
namely,  hoisting,  lowering,  cross-travel  and  bridge-travel,  are  con- 
trolled by  a  simple  pulling  of  the  chains  and  cords  connected  to  the 
mechanism,  and  which  can  be  operated  by  the  ordinary  workman  to 
be  found  in  the  machine  shop,  factory  or  other  place  where  the 
hoist  may  be  used :  no  special  crane  operator  or  cage  being  neces- 
sary.    This  is  a  unique  feature,  to  which  special  attention  is  called. 

The  apparatus  consists  of  a  chain  and  chain -wheel,  connected  by 
a  hardened  steel  worm  and  bronze  worm-wheel  and  steel  spur  gears 
to  a  standard  Lundell  enchased  round-type  motor.  The  thrust  of 
the  worm  is  taken  up  by  hardened  steel  rollers.  The  motor  is 
provided  with  a  rotary  reversing  switch,  which  works  without  the 
Use  of  external  resistance.  .Ml  parts  of  this  switch  are  made  inter- 
changeable. 

The  shaft  of  the  hoisting  motor  is  extended  on  the  commutator 
end,  and  provided  with  a  mechanical  brake  and  brake-wheel.  This 
brake  is  operated  by  a  cam  and  spring,  so  arranged  that  when  the 
•■tarting  and  reversing  switch  is  in  the  "ofT'  position,  the  cam  is 
•lisengagcd.  and  the  brake  is  set.  In  starting  up  the  motor  in  either 
direction  by  pulling  the  cords  attached  to  the  switch-arm.  the  cam 
is  thrown  against  the  sides  of  the  brake  levers,  and  lifts  the  same  off 
the  wheel.  This  arrangement  is  much  superior  to  a  solenoid  brake, 
and  in  actual  practice  it  has  been  found  that  the  work  can  be  lifted 
from  a  state  of  rest  and  raised  or  lowered  one-quarter  of  an  inch 
or  less. 

The  motor  and  hoisting  mechanism  can  be  hung  from  two  hooks 
if  only  a  hoisting  and  lowering  motion  is  desired,  or  they  c^  be 
attached  to  a  trolley  carriage  arranged  for  cross-travel,  either  by 
pushing  the  load  or  by  a  geared  h.ind -traverse  motion.  A  bridge- 
travel  is  also  provided,  the  controller  for  which  is  mounted  on  the 
end  of  the  trolley  carriage,  as  shown  in  cut.  This  controller  is 
operated  by  cords,  the  handles  of  which  are  located  near  the  work. 
The  bridge-travel  motor  itself  is  mounted  in  some  convenient 
position  on  the  crane.  The  bridge-travel  controller  is  reversible, 
and  in  practice  it  is  possible  to  move  the  crane  or  hoist  a  distance 
back  or   forward  not  exceeding  one-half  inch. 
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As  stated  before,  the  motors  furnished  with  this  equipment  are 
Lundell  round-type  motors,  entirely  enclosed,  and  the  hoist  can  be 
operated  out  of  doors  if  ordered  of  weather-proof  construction.  The 
resistance  plates  for  the  bridge-travel  controller  are  glass  grids,  the 
resistance  itself  being  entirely  enclosed  by  the  glass  which  is  cast 
around  the  same.     These  grids  have  a  very  large  overload  capacity. 

In  designing  this  apparatus,  the  manufacturers  have  carefully  kept 
in  view  the   fact   that  it   would  l^e   subjected  to   rough   usage.      All 


ELECTRIC    HOIST. 

parts  are  made  of  great  solidity,  and  of  the  highest  grade  material, 
and  all  bearings  have  been  made  self-oiling,  requiring  but  trifling 
attention  at  long  intervals.  The  worm  gear  runs  in  oil  and  there  is 
a  slight  oil  gauge  on  the  side  of  the  gear  case.  The  trolley  carriage 
is  provided  with  roller  bearings,  in  order  to  decrease  the  effort  neces- 
sary to  operate  the  cross-travel.  No  resistance  box  is  used  for  the 
hoist  motor,  and  thus  one  source  of  annoyance  and  repairs  is  done 
away  with  entirely. 


250- Volt  Plug  Fuse. 


The  D.  &  W.  Fuse  Company,  Providence,  R.  I.,  has  recently  placed 
upon  the  market  an  improved  form  of  250-volt  plug  fuse,  to  fit  the 
standard  Edison  cut-out.  The  illustrations  show  the  plug  assembled, 
and  its  several  parts,  consisting  of  the  casing,  porcelain  cap  and  the 
small  cartridge  which  contains  the  fuse  proper.  This  company  sup- 
plies cartridges  which   are   interchangebale   in   capacities   from   3   to 


FUSE    PLUG. 


30  amperes.  This  little  device  was  recently  subjected  to  most 
severe  trial,  being  directly  short-circuited  across  a  250-volt  circuit 
within  ID  feet  of  the  switchboard  of  a  very  large  central  station. 
The   fuses   repeatedly   operated   with   freedom    from    flash,  noise  or 


discharge  of  any  kind,  and  later  were  short-circuited  directly  across 
a  440-volt  circuit  under  the  same  conditions,  where  they  operated 
with  like  success,  the  only  difference  being  that  there  was  a  slight 
noise  at  the  instant  of  rupture  of  the  fuse. 


Perfection"  Rail   Bond. 


The  Perfection  Rail  Bond  Company,  Mcnadnock  Block.  Chicago, 
is  new  placing  on  the  market  a  type  of  rail  bond,  which  em- 
bodies a  number  of  new  features.  The  underlying  principle  is  that 
in  order  to  make  an  efficient  contact  between  a  rail  bond  and  rail. 


FIG.     I. — BOND    IX     PL.VCE. 

the  termmal  must  be  expanded  from  its  axis  toward  the  surface,  and 
that  the  pressure  must  be  uniform  radially.  As  will  be  seen  from 
the  illustrations,  the  "Perfection"  bond  consists  of  a  plug  terminal 
having  cast  in  each  end  a  semi-oval  piece  of  hardened  bronze.  The 
inside  bronze  piece  is  slightly  flanged  so  that  when  the  two  pieces 
are  pressed  home  it  will  flange  the  bond  plug  against  the  rail.  A 
hand  compressor  of  convenient  size  is  used  to  force  the  pieces  into 
the  bond  plug  and  turn  the  flange.     A  movement  of  54  inch  enlarges 


FIG.    2. — BOND    AFTER    COMPRESSION. 

the  bond  terminal  3-16  inch,  and  form  a  rivet-head  projecting  ]4  inch. 
Fig.  I  shows  a  bond  as  entered,  and  Fig.  2  the  same  after  the 
compressing  operation.  Fig.  3  shows  a  completed  bond,  which  are 
made  in  any  length  from  4  inches  up ;  the  standard  cross-sections  for 
/^-inch  terminals  are  from  No.  2-0  to  No.  4-0.  Other  styles  than 
that  shown  have  two  cables  either  parallel,  waved  or  bent  to  form 
short  or  long  eyes.  The  copper  cable  is  made  integral  with  the 
terminals  by  a  special  process  giving  ample  capacity  for  the  current 
for  which  the  bond  is  intended.  The  claims  of  superiority  made 
for  the  "Perfection"  bond  are,  that  it  insures  the  greatest  possible 
pressure  between  rail  and  bond ;  best  rivet  head  formed  on  the 
bond  terminal  :   elimination  of  electrolvtic  action  between  the  bond 


FIG.    3. — COMPLETE   BOND. 

and  its  plugs ;  elimination  of  electrolytic  action  between  the  bond 
and  the  rail  (no  air  space  exists  after  the  plugs  are  pressed  home)  : 
ease  of  application;  attainment  of  perfect  contact,  even  if  the  hole 
is  considerably  larger  than  the  bond  terminal ;  limited  pressure  re- 
quired in  aipplying  the  bonds;  the  bond  cannot  be  turned  after  being 
pressed  in  position ;  it  cannot  be  driven  out  after  being  pressed  in 
place;  long  life,  due  to  great  flexibility  of  the  connecting  cable,  and 
freedom  from  crystallization. 
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An  Improved  Gravity  Cell. 


Mr.  W.  X.  Gove,  of  Philadelphia,  has  recently  been  granted  a 
patent  for  an  improved  gravity  battery,  the  improvement  consisting 
of  an   amalgamation    of  three   different   kinds   of   metal,    which   is 


direction  for  five  feet.  The  construction  of  the  motor  carrier  is 
such  that  if  the  motor  should  be  violently  swung  in  a  lateral  direction 
it  would  not  be  displaced.  The  frame  is  thoroughly  braced  to  with- 
stand any  strains  to  which  it  may  be  subjected.  The  motor  is  per- 
mitted to  sv.ing  by  means  of  adjusting  bolts  which  are  fastened  to 


Fig.  I. — Automobile  Frame  Construction. 


substituted  for  trie  copper  element.  It  is  stated  that  one  cell  of  this 
battery  will  do  the  work  of  two  gravity  cells  in  telegraph  work. 
The  new  combination-metal,  it  is  claimed,  can  be  substituted  for 
the  copper  clement  in  other  batteries. 


Running  Gear  for  Automobiles. 


Running  gear  is  now  being   specially  produced   for   electric  and 
gasoline  automobiles,  and  a  demand  has  grown  up  for  large  quan- 


Kir..   2. — FRAME  GEAR   ASSEMBLED. 

titics  of  it.  The  Automobile  and  Cycle  Parts 
Company,  of  Cleveland,  Ohio,  is  manufac- 
turing in  its  Smith  stampings  factory, 
at  Milwaukee,  gears  for  such  work,  which 
they  call  the  Hercules,  as  here  illustrated 
in  Figs.  I,  2  and  3.  showing  the  frame  con- 
struction, a  complete  gear  withoiii  motor 
or  battery  .iiul  .t  pl.i,,  view  with  the  motor 
in  position. 

With  regard  to  this  apparatus,  it  may  be 
noted  that  all  tubing  in  the  main  frame  is 
of  high-grade  steel,  ij^  inches  in  diameter. 
The  length  of  the  frame  from  center  of 
spring  bolt  to  center  of  rear  frame  tube  is 
7  feet,  and  8  feet  from  center  of  spring 
bolt  to  end  of  spring.  The  width  of  the 
frame  is  32J4  inches,  measured  from  center 
to  center  of  side  bars.  This  width  will 
easily  accommodate  a  30-in.  body,  but  by 
filling  close  to  the  steering  post  a  36-in. 
body  may  be  used.  The  side  bars  of  the 
frame  are  of  lo-gauge  tubular  stock,  with 
reinforcing  pieces  extending  in  a  forward 


two  brackets  attached  to  the  cross  bar  of  the  frame. 

The  battery  board  supporters,  eight  in  number,  are  brazed  to 
the  frame.  The  rear  struts  are  made  of  tubing.  The  front  springs 
are  of  the  three-leaf  elliptical  pattern.  They  are  clipped  to  the 
axle.  The  rear  springs  are  four-leaf  elliptical  pattern,  bolted  and 
clipped  in  place.  The  side  bar  tubes  of  the  frame  form  the  upper 
half  of  the  front  springs.  When  the  main  frame  side  tubes  are 
connected  with  the  front  springs  the  tubing  is  tapered. 

The  steering  lever  is  tubular,  reinforced  at  its  upper  end  to  give 
strength  where  the  knuckle  is  keyed  on.  The  lower  end  of  the 
lever  is  curved  inwardly  so  as  to  form  a  crank.  At  the  end  of  the 
curve  a  steel  piece  connects  with  a  bronze  knuckle  joint,  which 
actuates  the  connecting  rod.  and.  through  it,  the  steering  spindle. 
The  spindle  is  a  one-oiece  forging. 

The  equalizing  gear  is  composed  of  straight  spur  gears  of  bronze; 
the  case  being  pressed  out  of  one-eighth  inch  steel.  The  brakes  are 
of  the  band-drum  type.  The  front  axle  is  tubular  and  reinforced 
throughout  its  length,  and  the  rear  axle  is  of  solid  steel  lyi  inches 
in  diameter. 

The  wheels  are  wire,  with  30-in.  x  3-in.  tires,  standard  equip- 
ment. The  bearings  of  the  front  wheels  are  fitted  with  H"'"-  balls 
— 12  in  the  outside  bearing  and  13  in  the  inside  bearing.  The  track 
width  is  4  feet  6  inches  from  center  to  center  of  wheels,  which 
permits  safe  running  in  street  railway  tracks. 

The  wood  wheels  with  which  these  gears  may  be  equipped  are 
made  of  A-grade  stock.  The  spokes  are  set  in  a  wood  hub  and 
staggered — a  patent  construction.  The  steel  bushings  are  bored 
after  they  are  inserted  in  the  hubs.  This  insures  true  running 
wheels.  The  running  gears  are  fitted  with  i-inch  pitch,  f^-inch 
roller  bearing  chains,  for  which  adjustment  is  effected  by  swinging 
the  motor  backward  or  forward. 


riG.   3.— FRAME  WITH    MOTOR   IN    PLACE. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— The  large  interest  disburse- 
ments and  other  payments  resulted  in  more  or  less  disturbance  of 
loans  and  in  the  calling  of  standing  arrangements  between  institu- 
tions and  stock  market  interests.  The  rate  for  call  loans  went  as 
high  as  7  per  cent,  while  the  bulk  of  business  was  from  4  to  6  per 
cent.  Time  money  was  not  freely  offered,  the  inquiry  being  also  lim- 
ited, the  closing  rates  being  4%  @  4%  per  cent,  for  30  to  90  days  and 
'4H  @.  aVa  per  cent,  for  four  to  six  months.  The  stock  market  was 
strong,  although  activity  was  restricted  by  the  two  days'  Stock  Ex- 
change holiday  at  the  end  of  the  week.  Temporarily  higher  rates  for 
money,  caused  by  the  large  disbursements,  had  little  effect  upon  the 
market.  The  favorable  six  months'  statement  of  the  United  States 
Steel  Corporation's  earnings  was  well  received,  but  pending  the  de- 
cision of  the  injunction  suit  the  steel  issues  were  quiet  and  firm. 
The  traction  group  was  neglected,  although  a  good  impression  was 
produced  by  the  fact  that  the  Brooklyn  Rapid  Transit's  earnings  for 
May  show  a  net  increase.  This  stock  closed  at  67%,  being  a  net 
gain  of  ^  point,  the  number  of  shares  sold  being  9,980.  Metro- 
politan Street  Railway  showed  a  little  more  firmness,  closing  at  149^, 
being  a  net  gain  of  ^  of  a  point.  Trading  in  this  stock  was  com- 
paratively limited,  the  total  number  of  shares  sold  being  2,610.  Gen- 
eral Electric  showed  some  strength  on  limited  trading,  the  highest 
figure  reached  being  310,  closing  at  308,  a  net  gain  of  3  points.  The 
sales  aggregated  1,000  shares.  Westinghouse,  common,  lost  2  points 
net,  closing  at  208.  Western  Union  closed  at  87-)4,  being  a  net  loss 
of  i>4  points,  the  sales  aggregating  10,200  shares.  Other  closing  quo- 
tations at  the  end  of  the  week  were :  American  District  Telegraph 
38 — a  net  gain  of  i^  points;  American  Telephone  and  Telegraph  163 
— a  net  gain  of  Y4  point ;  American  Telephone  and  Telegraph  rights 
15 — a  net  gain  of  i  point.  In  Boston  American  Telephone  and  Tele- 
graph declined  135^  points  during  the  week.  Following  are  the  clos- 
ing quotations  of  July  8  : 

NJiW  YORK 


July  I.  July  8. 

American  Tel.  &  Cable..   —  — - 

American  Tel.   &  Tel....  163  — - 

American  Dist.  Tel 38  — 

Brooklyn    Rariid    Transit.   675^  67  J^^ 

Commercial  Cable —  — 

Electric    Boat     28  30 

Electric  Boat  pfd 40  50 

Electric    Lead    Reduc'n..      2^4  2->4 

Electric  Vehicle 6  6y2 

Electric  Vehicle  pfd 14  14 

General  Electric —  — 


July  I.  July  8. 

Gen.   Carriage   (n.  st'k)  .  .    —  — 

Hudson   River  Tel —  — 

Metropolitan    St.    Rv.  .  .  .  i48f^  i475's 

N.   E.   Elec.  Veh.   Trns.  .        M  — 

N.   Y.   E.   V.   T.    Co izYz  12 

N.  Y.  &  N.  T.  Tel —  — 

Tel.  &  Tel.   Co.  of  Am.  .   —  — 

Western   Union  Tel 87  87  yj 

West.   E.  &  M.  Co —  — 

West.    E.    &    M.    C.    pfd.  —  213 


July  I. 
Amer.  Tel.  &  Tel.  ex.  rts.163 
Cumberland    Telephone.  .   — 

Edison    Elec.    Ilium 280 

Western  Telephone  pfd.  — 
General   Electric   pfd....   — 


BOSTON 

July  8. 
166 


July  I.  July  8. 


103 

308 


Mexican   Teleohorie    ....      2^ 
New  Eng.  Tel.  ex  rts...i46 

Westinghouse   Elec — 

Westinghouse    Elec.    pfd.  — 


PHILADELPHIA 


July  I.  July  8. 

American    Railways 45?4        46 

Elec.    Storage   Battery.  .  .    90  — 

Elec.    Storage    Bat'y   pfd.   90  9o!<5 

Elec.  Co.  of  America....      sVs  S?i 


Phila.   Traction    

Phil.   Electric    ._. 

Pa.     Elec.     Vehicle.  .  .  . 
Pa.   Elec.   Vehicle   pfd. 


July  I. 


CHICAGO 


July  I.  July  8. 

Central    Union    Tel —  — 

Chicago  Edison    —  I79 

Chicago    City    Ry 205  207. H 

Chicago   Teleph.   Co —  — 

National   Carbon    23  26 


July  I. 
National  Carbon  pfd...  97-)4 
Northwest    Elev.    com...    — 

Union  Traction   16^ 

Union  Traction  pfd — 


2!4 

141 

104 

105 


July  8. 


July  8. 
102 


1444 


ST.  LAWRENCE  POWER.— The  St.  Lawrence  power  plant  at 
Massena,  N.  Y.,  has  been  sold  at  Massena  by  Referee  Lynch  imder 
foreclosure  proceedings  begun  by  the  first  mortgage  bondholders. 
The  plant  was  bid  in  by  Mark  T.  Cox,  of  New  York,  representing  the 
reorganization  committee  of  the  first  and  second  mortgage  bondhold- 
ers, for  $500,000.  More  than  $10,000,000  have  been  expended  in  the 
Massena  power  scheme,  and  it  is  understood  that  English  capitalists 
are  the  heaviest  losers  by  the  failure.  All  the  capital  stock  was  taken 
by  Englishmen,  and  practically  all  the  first  and  second  mortgage 
bonds  were  sold  to  English  speculators.  The  failure  of  the  project 
was  due  to  a  lack  of  field  in  which  to  dispose  of  the  company's  cur- 
rent. Six  million  dollars  were  soon  spent.  Then  $3,000,000  first 
mortgage  bonds  were  issued  and  $1,500,000  second  mortgage  bonds. 
Two  millions  of  the  first  mortgage  bonds  and  $1,250,000  of  the  second 
mortgage  bonds  were  taken  by  the  English  people.     The  plant  was 


completed  after  $10,500,000  had  been  spent.  When  the  interest  on 
the  first  mortgage  bonds  came  due  on  July  I,  1901,  there  was  no 
money  to  pay  the  interest  charges.  Interest  charges  due  on  January 
I  also  went  by  default,  and  in  February  suit  was  begun  by  the  Com- 
mercial Trust  Corhpany,  of  New  Jersey,  and  the  Morristown  Trust 
Company  to  foreclose  before  Judge  Coxe  in  the  United  States  Circuit 
Cou  t  in  Utica.  The  plant  was  ordered  sold  on  May  13  by  Judge 
Coxe.  The  bondholders  who  are  in  the  reorganization  turned  their 
holdings  over  to  Robert  Winthrop  &  Co.,  of  New  York. 

BALTIMORE  CONSOLIDATION.— The  entire  system  of  elec- 
tric railways  in  Baltimore  and  its  suburbs  is  to  be  operated  by  power 
from  the  Susquehanna  River,  through  a  deal  which  involves  the 
United  Electric  Light  and  Power  Company  and  also  the  Mount  Wash- 
ington Electric  Light  Company.  A  syndicate,  in  which  it  is  said  New 
York  as  well  as  Philadelphia  and  Baltimore  capital  is  interested,  has 
been  organized,  under  the  financial  direction  of  the  Continental  Trust 
Company,  of  Baltimore,  to  absorb  the  light  and  power  companies  and 
develop  the  Susquehanna  plant.  A  contract  has  been  signed  between 
the  Continental  Trust  Company  and  the  railway  company  under 
which  the  latter  is  to  receive  the  power  for  operating  its  lines  from 
the  Susquehanna  Company.  The  price  paid  by  the  syndicate  for  the 
two  lighting  and  power  companies  is  about  $900,000.  It  is  said  that 
the  Susquehanna  Company  will  have  three  plants  of  40.000  hp  each. 
The  deal  between  the  Continental  Company  and  the  United  Railwaj-s 
assures  the  completion  of  the  great  works  and  the  further  develop- 
ment of  a  plan  to  furnish  ligh*^  and  power  to  a  number  of  Maryland 
towns  as  well  as  electric  railway  connections  between  several  of  them 
and  Baltimore.  In  financial  circles  it  is  believed  that  the  sj-ndicate 
will  ultimately  control  electric  power  and  lighting  in  Baltimore.  It 
will  be  some  time,  however,  before  the  works  will  be  constructed. 

THE  MICHIGAN  TELEPHONE  COMPANY,  whose  securities 
are  held  in  major  part  by  Chicago  investors,  has  notified  that  it  will 
default  on  its  July  interest.  The  company  announces  that  it  has  not 
in  its  treasury  sufficient  funds  to  meet  the  interest  on  its  $5,000,000 
consolidated  mortgage  5  per  cent,  bonds,  payment  of  which  is  now- 
due.  A  committee  headed  by  N.  W.  Harris  &  Co.  now  requests 
holders  of  these  bonds  to  deposit  them  with  the  Old  Colony  Trust 
Company  of  New  York  on  or  before  July  21,  with  the  view  of  com- 
bining for  the  protection  of  all  concerned.  This  committee,  however, 
is  hopeful  that  the  company  will  in  the  near  future  be  able  to  meet 
its  obligations.  The  mortgage  securing  the  bonds  provides  for  the 
sale  of  the  property  under  foreclosure  proceedings  after  default  for 
ninety  days  in  payment  of  interest.  The  commit*^ee  believes  that 
during  this  period  either  a  satisfactory  adjustment  can  be  made  with 
the  American  Telephone  and  Telegraph  Company,  or  in  the  event  that 
the  Michigan  property  has  to  be  sold  in  accordance  with  the  terms  of 
the  mortgage  a  satisfactory  price  can  be  realized. 

QUEENS  BOROUGH  COMPANY'S  MORTGAGE.— There  uas 
filed  in  the  office  of  :he  Clerk  of  Queens  County  last  week  a  mort- 
gage executed  by  the  Queens  Borough  Gas  and  Electric  Light  Com- 
pany, to  the  Guaranty  Trust  Company,  of  New  York,  for  $2,000,000. 
The  company  has  absorbed  the  rights,  privileges,  franchise  and  capi- 
tal stock  of  the  Queens  Borough  Electric  Light  and  Power  Company, 
and  those  of  the  Hempstead  Electric  Light  Company.  The  bonds  are 
to  bear  interest  at  5  per  cent.  Of  the  total  amount  realized,  the  sum 
of  $200,000  is  to  be  devoted  to  acquiring  the  existing  mortgage  of  the 
Queens  Borough  Electric  Light  r.id  Power  Company,  and  $200,000 
for  the  acquirement  of  the  mortgage  of  the  Town  of  Hempstead 
Electric  Light  Company.  The  sum  of  $800,000  will  be  spent  for  the 
acquisition  of  further  properties  and  the  extension  of  the  plant.  A. 
H.  Bronson  is  the  president  of  the  new  company,  and  Nelson  R. 
Theall  secretary. 

CUBAN  TROLLEY  CONCESSION.— W.  H.  Park  and  H.  G. 
Hamilton,  of  Youngstown,  Ohio,  associated  with  Devott.  Trimble  & 
Co.,  and  H.  W.  McDonald  &  Co.,  Chicago;  G.  F.  Penhale  &  Co.  and 
H.  Whipple,  New  York,  and  W.  J.  Hayes  &  Son,  CleveL.nd,  Ohio, 
have  received  a  franchise  authorizing  them  to  construct  and  operate 
electric  railway  lines  through  Havana.  Cuba.  The  concessions  are 
estimated  to  be  valued  at  $25,000,000.  Havana  has  already,  however, 
a  fairly  large  and  complete  trolley  S3'stem. 

POSTAL  TELEGRAPH  IN  NEW  AGREEMENT.— It  was  au- 
thoritatively announced  this  week  that  the  new  contract  between  the 
Postal  Telegraph  and  the  Pennsylvania  Railroad  Company  had  been 
duly  signed.  The  contract  is  for  fifteen  years,  and  the  Postal  has 
already  begun  to  handle  some  of  the  business. 
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JERSEY  TROLLEY  TUNNEL— At  the  last  meeting  of  the  Rapid 
Transit  Commissioners  the  special  committee,  composed  of  President 
Orr,  Commissioner  Charles  Stewart  Smith,  and  Controller  Grout, 
reported  favorably  on  the  application  of  the  New  York  and  New 
Jersey  Railroad  Company  for  a  franchise  to  build  a  tunnel  under  the 
North  River,  with  a  terminal  in  New  York  City.  In  their  report  the 
committeemen  say  the  road  will  be  glad  to  accept  terms  very  similar 
to  those  granted  to  the  Pennsylvania  Railroad,  and  that,  considering 
♦.he  relative  importance  and  length  of  the  two  tunnels,  the  agreement 
with  the  projectors  of  the  road  is  as  advantageous  to  the  city  as 
that  with  the  Pennsylvania  Company.  The  assurances  of  the  com- 
pany'.s  financial  responsibility  are  satisfactory.  The  company  pro- 
poses to  construct  and  operate  a  road  for  the  transportation  of  pas- 
sengers and  property,  with  two  tracks,  between  New  Jersey  and  New 
York.  The  property  necessary  for  the  terminal  is  to  be  purchased 
at  the  expense  of  the  company,  which  has  agreed  to  begin  construction 
within  three  months  after  obtaining  the  necessary  consents,  and  to 
have  the  railroad  in  working  order  within  three  years.  Under  a 
schedule  compiled  by  the  committee,  the  company  is  to  make  annual 
payments  for  the  right  to  enter  the  city  within  the  pier  line,  and 
for  underground  portions  of  the  streets,  at  a  rate  of  $14,386.50  for  the 
first  ten  years,  and  for  the  next  fifteen  years  at  the  rate  of  $25,673. 
At  the  end  of  twenty-five  years  the  charges  are  to  l>e  readjusted  and 
thereafter  at  intervals  of  twenty-five  years.  If  the  city  and  company 
canqot  agree  upon  the  rates  at  the  times  of  readjustment,  these  are  to 
be  determined  by  the  Supreme  Court.  The  company  is  to  pay  the  city, 
for  the  first  ten  years.  3  per  cent,  and  for  the  next  fifteen  years  5 
per  cent.  upf)n  an  estimate  of  its  gross  receipts  from  the  traffic  within 
the  City  of  New  Y<»rk.  A  rough  estimate  and  the  franchise  fixes  this 
at  $300,000  a  year  for  the  next  twenty-five  years. 

OTTAWA  ELFXtRIC  ANNUAL  REPORT.— President  T. 
Ahearn  issues  a  very  satisfactory  report  for  the  past  year  of  the 
Ottawa  (Canada)  Electric  Company,  whose  new  plant  was  recently 
described  in  these  pages.  The  report  shows  a  gross  revenue  of 
$227,634,  an  increase  of  $31,271  over  last  year.  The  gross  profit  was 
%\\2.yjo.  out  of  whicli  $25,913  went  to  pay  interest  on  bonds,  etc., 
leaving  the  net  profit  $JV).477.  .^n  amount  of  $75,000  was  carried  to 
the  depreciation  account,  and  it  is  evident  that  nothing  stands  in  the 
way  of  dividend  rcsumptirm  this  year,  the  company  having  fully  re- 
covered from  the  effects  of  the  big  lumber  fire.  In  April.  1902,  the 
company  ha<I  5,H20  customers,  using  104,407  incandescent  lainps.  752 
arcs,  24  heaters  and  157  mf»tors. 

LON(;  ISLAND  TROLLEYS.— Permission  has  been  asked  from 
the  New  York  State  Railroad  Commission  by  the  Mineola,  Hemp- 
stead and  I'reeport  Traction  Company  to  issue  $1,000,000  bonds  and 
increase  its  stock  from  $125,000  to  $1,000,000,  to  build  about  forty-six 
miles  of  railroad  through  Nassau  County. 


Commercial   Intelligence. 


THE  WEEK  IN  TRADE.— The  weather  and  crop  conditions  at- 
tracted the  most  atteulion  during  the  week,  adverse  influences  affect- 
ing different  sections  to  lielj)  or  depress  trade.  Throughout  the  north- 
ern half  of  the  country,  from  the  .Xtlantic  coast  to  the  Rocky  M<nm- 
tains,  the  cool,  wet  weather  has  injured  or  arrested  crop  development, 
hebl  retail  distribution  and  checked  re-orders  and  fall  business  with 
jobbers.  Central- Wevtern  bituminous  coal  operators  arc  doing  a 
rushing  business.  Lunil)er  is  rather  tpiiet  at  the  East,  but  stocks  of 
all  kinds  are  low;  builders'  hardware  is  still  active.  The  situation  in 
industrial  lines  has  not  materially  charged.  A  favorable  develop- 
ment has  been  the  voluntary  increase  of  wages  to  100.000  men  in  the 
iron  and  steel  industry.  The  anthracite  coal  strike  continues  in  a 
half-hearted  sort  of  fashion.  Between  the  high  prices  for  material 
and  total  absence  of  stocks,  in«|uiries  and  business  in  iron  and  steel 
have  suffered  A  gcMnl  v«>lume  of  business  in  finished  lines  is  re- 
ported, but  most  new  business  is  in  strtictural  materials  and  rails  for 
•lext  year's  delivery.  Hradstrccl's  reports  the  n\imber  of  failures  for 
the  week  as  13H.  against  153  the  previous  week  and  145  the  same  week 
l.vst  year.  The  copper  market  was  somewhat  easier,  with  sales  of 
Lake  as  low  as  i2  4(K.  Electrolytic  .ind  casting  stock  were  sold  at 
12. 20c..  Iieing  (|ut>te«l  at  \  2  di  12' jC. 

THI-:  CROCKER-WHEI'.LER  COMPANY.  Ampere,  N.  J.,  notes 
the  following  among  recent  orders  for  direct  current  apparatus: 
Stan<lard  Steel  Works.  Hurnham,  Pa.,  two  200-kw  generators;  James 
Cooper  Manufacturing  Comi>any,  Montreal.  Canada.  55-kw  gene- 
rator: Huda  I'^omnlry  and  Manufacturing  Company.  Harvey.  III.,  one 
240-kw  generator  ;  Whitehall  Portland  Cement  Com|>any.  Cenienton. 
Pa..  85-hp  motor:  Woo<lward  &  Lothrop.  Washington.  P.  C..  one 
200-kw  generator:  iwo  150-kw  generators,  and  one  75-kw  generator; 
Sparrell  Print.  Boston,  ^!ass.,  14  nunors  of  3  to  lo  hp :  Tidewater 
Steel  Company,  Chester.  Pa.,  one  250-k\v  generator:  Minot  Light  and 


Telephone  Company,  Minot  N.  D..  one  90-kw  generator;  Armour  & 
Co..  East  St.  Louis,  111.,  four  50-hp  motors  and  one  75-hp  motor ;  Green 
Engine  and  Machine  Company,  Harrison.  N.  J.,  four  35-hp  motors; 
Descubridora  Mining  and  Smelting  Company.  Mexico,  four  20-hp 
motors ;  Moline  Malleable  Iron  Company,  St.  Charles.  111.,  one  90-k\v 
generator  and  11  motors  aggregating  125  hp ;  Pennsylvania  Sugar 
Refinery.  Pniladelphia.  Pa..  14  motors  of  3  to  15  hp ;  Fretz  Umbrella 
Works,  Philadelphia.  Pa.,  80  motors  in  small  sizes;  Lake  Shore  and 
Michigan  Southern  Shops,  Collinwood.  Ohio.  11  motors  aggregating 
200  hp  have  been  shipped  to  apply  on  the  Crocker- Wheeler  installation 
in  this  plant.  Speed  control  will  be  obtained  by  the  C.-W.  system  of 
multiple-voltage  operation. 

STE.XM  PUMPS— The  annual  report  of  the  International  Steam 
Pump  Company  for  the  year  ended  March  31  shows  as  follows: 

Balance  undivided  profits  last  year $1,962,350 

Interest    21,802 

Total $1,984,152 

Piv'ds  :  Com.  Int.   Pump $490,500 

H.   R.   Worthington 184 

490.684 

Balance  last  year's  surplus $1,493,468 

Net  profits  for  year 1,510,486 

Less  preferred  dividends : 

Interna* ional  Steam  Pump $53I.OOj 

II.   R.   Worthington 140.000 

Provision  for  debentures,  interest,  preferred  divi- 
dend, and  expenses,  Blake  &  Knowles  Steam 
Pump.  Limited  (unpaid) 1 105.050 

776.050 

Surplus    $734,436 

Previous   surplus 1.493468 

Total  undivided  profits $2,227,904 

President  Dunn,  in  his  annual  statement,  says :  The  manufacturing 
plants  of  the  company  have  been  taxed  to  their  utmost  to  meet  the 
increaretl  demand.  The  orders  on  hand  at  the  present  time  are  largely 
in  excess  of  the  capacity  of  the  works.  During  the  year  just  closed  the 
orders  taken  have  been  ove.-  41  per  cent,  in  excess  of  the  orders  taken 
during  the  preceding  year.  The  unfilled  orders  at  the  end  of  the 
present  fiscal  year  amtmnt  to  $5,750,000.  which  is  $3,500,000  in  excess 
of  the  unfilled  orders  on  March  31.  1901.  It  has  been  found  necessarj* 
to  substantially  enlarge  the  plants.  Additions  have  been  made  to 
some  of  the  shops,  and  the  erection  of  extensive  new  works  has 
been  begun  at  Harrison.  N.  J.,  for  the  Worthington  Company,  which 
will  largely  increase  the  present  capacity  of  the  Worthington  plant. 
It  is  intended  that  the  new  works  shall  be  the  largest  and  best  equipped 
pump  manufacturing  plant  in  the  world.  There  has  been  purchased 
during  the  past  year  the  Clayton  Air  Compressor  Works,  which  has 
proved  an  important  acquisition  to  the  properties  of  the  company. 
The  outstanding  40  per  cent,  of  stock  of  the  Holly  Company,  except 
a  small  ntunber  of  shares,  has  also  been  acquired  in  the  process  of 
reorganizing  the  affairs  of  the  company. 

NEW  YORK  CENTRAL  SIGNALS— The  New  York  Central 
and  Hudson  River  Railroad  Company  has  awarded  a  contract  to  the 
Hall  Signal  Company  for  the  e(|uii)ment  of  its  Putnam  Division,  from 
155th  Street  to  Yonkers.  wth  the  Hall  system  of  automatic  electro- 
gas  block  signals,  to  be  operated  on  the  normal  danger  plan.  The 
signal  blades,  or  semaphore  arms,  are  held  by  gravity  to  a  horizontal 
position  to  indicate  to  the  engineer  danger  ahead,  or  are  drawn  down 
to  indicate  safety,  by  carbonic  acid  gas  pressure  in  a  cylinder  in  each 
signal  post.  The  gas  is  stored  in  liquid  form  in  a  tank  tmderground 
lieside  the  jiost.  The  valve  controlling  the  flow  of  gas  from  the  tank 
to  the  cylinder  is  closed  or  released  by  an  electric  current  passing 
through  the  rails,  atul  this  is  dtnie  automatically  l\v  the  presence,  or 
otherwise,  of  a  train  in  the  block  ahead,  and  the  approach  of  a  train 
from  behintl.  The  electric  connections  are  such  that  the  signial  blade 
stands  normally  at  danger.  When  the  locomotive  approaches  it  the 
engineer  sees  the  blade  down  at  safety,  if  it  is  safe  to  go  ahead,  or 
the  bla«le  remains  up  at  danger  if  there  is  a  train,  open  switch,  or  a 
broken  rail  ahead. 

ORDER  FOR  ALUMINUM  CIRCUITS.— An  important  con- 
tract for  ahmiinum  wire  has  been  closed  between  the  Royal  .Mumi- 
num  Company  and  the  Shawinigan  Water  &  Power  Company,  for 
the  Montreal  power  line.  The  length  of  this  line  will  be  eighty-four 
miles,  and  1. 000.000  pounds  of  alutninum  will  be  required,  the  equi- 
valent of  2.000.000  pounds  of  copper  wire. 

HARTFORD.  CONN —The  Connecticut  Railway  &  Light  Com- 
pany. Hartford  Conn.,  is  installing  a  storage  battery  plant  of  260 
cells  to  provide  supplementary  power  for  its  line  in  the  Derby  and 
.\nsonia  district. 
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EXPORTS  OF  ELECTRICAL  MATERIALS.— The  following 
are  the  exports  of  electrical  materials  and  machinery  from  the  port 
of  New  York  for  the  week  ended  July  5  :  Antwerp — 15  pkgs.  material, 
$1,160.  Argentine  Republic — 8  pkgs.  material.  $523;  i  pkg.  machin- 
ery, $41.  Bremen — 7  pkgs.  material,  $855.  Brussels — 2  pkgs.  mate- 
rial, $118.  Bilboa — I  pkg.  material,  $375.  Bristol — 11  pkgs.  cable, 
$1,803.  Bradford — 2  pkgs.  material,  $33.  British  East  Indies — 19 
pkgs.  machinery,  $1,302;  39  pkgs.  material,  $1,324.  Brazil — 34  pkgs. 
material,  $154.  British  Australia — 43  pkgs.  machinery,  $3,285;  89 
pkgs.  material,  $7,920.  British  West  Indies — 14  pkgs.  material,  $376. 
British  Possessions  in  Africa — i  pkg.  machinery,  $60;  12  pkgs.  mate- 
rial. $414.  British  Guiana — 21  pkgs.  material,  $485.  Chili — ^2  pkgs. 
material,  $1,122.  Central  America — 13  pkgs.  material,  $70.  Copen- 
hagen— 3  pkgs.  material,  $40;  2  pkgs.  machinery,  $22.  Christiania — 
10  pkgs.  machinery,  $16.  Cuba^ — 2  pkgs.  material,  $114.  Gothenburg — 
2  pkgs.  machinery,  $1,210;  7  pkgs.  apparatus,  $181.  Glasgow — 6  pkgs. 
material,  $501  ;  45  pkgs.  machinery,  $3,570.  Hull — 9  pkgs.  machinery, 
$760.  Hong  Kong — 7  pkgs.  machinery,  $1,099.  Havre — 15  pkgs. 
material,  $61 1  ;  7  pkgs.  machinery,  $935.  Hamburg — 2  pkgs.  machin- 
ery, $105;  36  pkgs.  material,  $1,415.  London — 38  pkgs.  machinery, 
$2,361  ;  266  pkgs.  material,  $5,288.  Liverpool — 367  pkgs.  machinery, 
$27,041  ;  55  pkgs.  material,  $1,479.  Mexico — 46  pkgs.  material,  $2,655; 
52  pkgs.  machinery,  $2,420 ;  I  pkg.  machinery,  $75.  Marseilles — 20 
pkgs.  material,  $310.  Nova  Scotia — 2  pkgs.  machinery,  $33.  Peru — 
I  pkg.  machinery,  $35 ;  18  pkgs.  material,  $652.  Stockholm — i  pkg. 
machinery,  $60.  U.  S.  Colombia — 34  pkgs.  material,  $1,003.  Venezu- 
ela— 38  pkgs.  material,  $558. 

CLaRK  AUTOMATIC  TELEPHONE  COMPANY.— The  an- 
nual meeting  of  the  stockholders  of  the  Clark  Automatic  Telephone 
Swtichboard  Company,  Providence,  R.  I.,  was  held  on  June  17th. 
The  following  ofificers  were  elected:  Hon.  E.  L.  Freeman,  president; 
Mr,  J.  W.  Phillips,  vice-president ;  Mr.  A.  S.  Clarke,  secretary ;  Mr. 
M.  E.  Torrey,  treasurer,  and  Mr.  J.  L.  Putnam,  manager.  The  fol- 
lowing were  elected  directors  for  the  ensuing  year :  Hon.  E.  L.  Free- 
man, Mr.  J.  W.  Phillips,  Mr.  A.  S.  Clarke,  Mr.  M.  E.  Torrey,  Mr.  E. 
lA.  Prindle,  Mr.  W.  H.  Herrick,  Mr.  W.  S.  Ballou,  Mr.  G.  H.  Smith, 
Mr.  J.  H.  Preston,  Mr.  A.  E.  Farwell,  Judge  A.  Van  Wagenen  and 
Mr.  J.  L.  Putnam.  The  Clark  Company  now  has  established  agencies 
in  all  the  leading  cities  of  the  United  States,  Hawaii,  Europe,  South 
Africa,  Australia  and  Mexico.  Recent  sales  include  the  International 
Paper  Company,  Wilder,  Vt. ;  the  National  Cash  Register  Company, 
Boston,  Mass. ;  Canada  Sugar  Refining  Company,  Montreal ;  United 
States  Trust  Company,  Boston,  Mass. ;  the  towns  of  Larchwood  and 
Doon,  Iowa;  Messrs.  Garteiz  Hermanos,  Yermo  &  Co.,  Gijon,  Spain, 
and  the  East  Haven  Telephone  and  Electric  Company,  East  Haven, 
Conn. 

HYDRAULIC  MINING  having  been  prohibited  by  the  national 
government  in  many  parts  of  California,  the  hydraulic  development 
companies  are  very  profitably  turning  their  attention  to  power  and 
irrigation  projects.  The  Central  California  Electric  Company  has 
recently  purchased  two  i,ooo-kw  Westinghouse  alternating-current 
generators,  which  will  be  direct  connected  to  water  wheels  and 
used  to  supply  power  to  Grass  Valley,  Nevada  City,  Sacramento  and 
adjacent  towns.  This  is  the  third  station  to  be  installed  by  the  com- 
pany, two  other  stations  having  now  been  in  operation  for  a  number 
of  years.  The  Central  California  Electric  Company's  system  is  a 
part  of  that  of  the  South  Yuba  Water  Company,  which  controls  400 
miles  of  main  ditch  line  in  the  heart  of  the  Sierra  Nevada  Mountains. 
Formerly  the  water  was  used  for  hydraulic  mining,  but  this  having 
been  stopped  on  account  of  the  filling  up  of  the  rivers  with  "slickens," 
the  water  now  is  sold  to  ranchers  and  fruit  growers  for  irrigation  pur- 
poses. Before  being  sold  to  the  farmers,  however,  it  is  transmitted  in 
pipes  to  stations  at  different  points  along  the  system  where  electric 
energy  is  produced  and  then  conducted  35  to  50  miles  to  adjacent 
cities. 

ROCKINGHAM  COUNTY  LIGHT  AND  POWER  COM- 
PANY'S EXTENSIONS.— The  electrical  engineering  and  contract- 
ing firm  of  Sanderson  &  Porter,  31  Nassau  Street,  New  York,  has 
just  let  contracts  for  equipment  which  will  practically  double  the 
capacity  of  the  Rockingham  County  Light  and  Power  Company's 
plant  at  Portsmouth,  N.  H.  The  plant  is  intended  to  furnish  the 
city  of  Portsmouth  with  power  for  both  lighting  and  general  use  and 
to  supply  electric  energy  for  the  purpose  of  operating  some  150  miles 
of  street  railways  in  that  dist'^ict,  including  the  Exeter,  Hampson, 
Anesbury,  Newton,  Haverhill,  Lowell  and  Lawrence.  The  original 
plant  is  4.000  hp.  Additional  contracts  have  been  awarded  for  3,000 
hp.  The  Westinghouse  Company  will  furnish  a  3,000  hp  vertical 
Corliss  engine,  which  will  be  direct  connected  to  a  2,000-kw,  13,200- 
volt  General  Electric  generator.  The  boiler  order  has  been  given  to 
Thayer  &  Co.,  Incorporated,  of  39-41  Cortlandt  Street.  Babcock  & 
Wilcox  will  supply  the  superheater.    Roney  stokers  are  to  be  used. 

EQUIPMENT  FOR  TOKIO  ROAD.— Barber  &  Company's 
steamship,  "Border  Knight,"  which  is  scheduled  to  sail  for  the  far 
East  June  14.  will  carry  over  1,000  tons  of  equipment,  etc.,  for  the 


Tokio  Dcnsha  Tetsuda  Kabushika  Kwaisha,  the  Japanese  concern 
which,  it  will  be  recalled,  is  about  to  construct  with  American  mater- 
ial a  22-mile  electric  traction  system  in  Tokio.  The  contracts  so  far 
given  out  are  valued  at  nearly  $800,000  and  were  secured  by  the  Gen- 
eral Electric  Company  through  the  Japanese  house  of  Mitsui  &  Com- 
pany, which  concern,  whose  New  York  offices  are  at  N'os.  445-447 
Broome  street,  is  financing  the  contract.  The  shipment  now  going 
forward  will  include  two  1200-kw  generators,  built  by  the  General 
Electric  Company,  and  two  i8oo-hp  horizontal  cross  compound 
condensing  engines,  manufactured  by  Mcintosh,  Seymour  &  Com- 
pany, of  Auburn,  N.  Y.  There  will  also  be  forwarded  part  of  the 
pumps,  heaters,  condensers,  wire,  pipe,  etc.,  requisitioned  for  in 
the  contract. 

TRADE  WITH  THE  POSSESSIONS.— Commerce  between  the 
Unite  1  States  and  its  newly  acquired  territory  is  growing  with  re- 
markable rapidity.  In  1897,  the  year  preceding  that  in  which  Porto 
Rico,  Hawaii  and  the  Philippines  came  under  the  American  flag,  the 
shipments  to  those  islands  were,  according  to  the  figures  of  the  Treas- 
ury Bureau  of  Statistics,  $6,773,560.  In  1901  they  were  over 
$30,000,000,  and  in  the. fiscal  year  just  ended  they  will  be.  according 
to  the  best  figures  that  the  Bureau  of  Statistics  can  obtain,  fully 
$35,000,000.  To  this  may  be  added  the  estimate  of  Si 5.000.000  of 
shipments  to  Alaska  in  the  last  year.  This  would  bring  the  total  sales 
of  American  goods  in  the  non-contiguous  territory  of  the  United 
States  up  to  about  $50,000,000  in  the  last  fiscal  year,  against  about 
$10,000,000  in  that  same  territory  in  1897. 

BUCKEYE  ENGINE  ORDERS.— The  Buckeye  Engine  Company. 
of  Salem,  Ohio,  whose  New  York  offices  are  under  the  management 
of  Mr.  Paul  Bigelow,  Taylor  Building,  has  secured  a  contract  from 
John  Pierce  calling  for  two  8oc-hp  vertical  cross  compound  engines 
for  direct  connection  to  550-kw  generators,  to  be  built  by  the  General 
Electric  Company.  These  outfits  are  intended  to  be  utilized  for  dry 
dock  pumping  purposes  at  Kittery  Point,  Me.  The  Buckej-e  Company 
has  also  recently  obtained  an  order,  through  its  New  York  oflfices, 
for  a  700-hp  vertical  cross  compound  engine,  to  be  direct  connected 
to  a  400-kw  General  Electric  generator  for  installation  in  James  Pyle 
&  Son's  Works  at  Greenwich  and  Vestry  streets.  New  York.  This 
equipment  will  be  used  for  both  light  and  power  purposes. 

THE  INDUSTRIAL  WORKS,  of  Bay  City,  Mich.,  one  of  the 
largest  manufacturers  of  railroad  wrecking  cranes  in  the  world,  will 
shortly  install  a  large  amount  of  additional  electrical  apparatus  for 
the  operation  of  its  shops.  A  recent  purchase  from  the  Westinghouse 
Electric  and  Manufacturing  Company  includes  a  150-kw  direct-cur- 
rent generator,  which  will  be  used  to  furnish  current  to  eighteen  or 
twenty,  direct-current  motors  already  in  use  in  the  plant:  a  200-kw 
two-phase  alternator  and  a  number  of  induction  motors.  The  alter- 
nating current  apparatus  will  be  used  entirely  for  power  distribution. 
In  addition  to  wrecking  cranes  the  Industrial  Works  also  manufac- 
ture smaller  cranes  and  transfer  tables. 

BRAZILIAN  ROAD  TO  HAVE  AMERICAN  EQUIP- 
MENT.— The  electrical  engineering  and  contracting  firm  of  Jam.es 
Mitchell  &  Co.,  Rio  de  Janeiro,  which  concern  represents  the  Brazil- 
ian interests  of  the  General  Electric  Company,  the  Pelton  Water 
Wheel  Company,  Mcintosh,  Seymour  &  Co..  the  Peckham  Truck 
Company,  Babcock  &  Wilcox,  etc.,  has  been  awarded  a  contract  for 
the  conversion  of  the  lines  of  the  Companhia  Ferrocarril  Santista.  at 
present  operated  by  mules,  into  an  electric  traction  system. 

WATER  POWEP  FOR  RUSSIAN  MINES.— Mr.  J.  Stanley 
James,  engineer  of  the  Caucasus  Copper  Company.  South  Russia,  is 
now  in  the  United  States  for  the  purpose  of  closing  contracts  for  a 
water-power  plant  to  furnish  power  for  operating  the  mines,  now- 
worked  by  steam.  Mr.  James  is  at  present  visiting  the  West,  but  will- 
be  in  New  York  in  about  ten  days'  time.  No  contracts,  it  is  under- 
stood, will  be  given  out  until  he  arrives  at  the  Waldorf-Astoria. 

CAHALL  BOILERS.— The  Boston  oflfices  of  Thayer  &  Co..  In- 
corporated. Eastern  sales  agents  ^  )r  the  Cahall  vertical  water  tube 
boilers,  built  by  the  Aultman  &  Taylor  Machinery  Company,  have 
secured  a  contract  for  a  2.500-hp  boiler  plant  for  installation  in  the 
Woonsocket  (R.  I.)  Electric  Machine  and  Power  Company's  plant. 

MONOGRAM  SIGNS.— The  Mason  INTonogram  Company,  of  New 
York  City,  has  recently  been  putting  up  some  large  signs,  and  has 
just  finished  one  for  the  Anderson  Food  Company.  Camden.  N.  J., 
which  can  be  plainly  read  across  the  Delaware  River  in  Philadelphia, 
and  which  is  exciting  favorable  comment. 

PHILADELPHIA  SUBWAY.— President  John  B.  Parsms.  of  the 
Philadelphia  Rapid  Transit  Company,  states  that  they  expect  to  be  in 
a  position  to  advertise  bids  for  the  construction  of  the  Market  Street 
subway,  between  Broad  and  Twenty-third  Streets,  within  the  next 
sixty  days. 

FANS  FOR  FOREIGN  TRADE  —The  Federal  Electric  Company. 
141  Broadway,  has  lately  obtained  some  fair-sized  contracts  for  both 
direct  and  alternating  fans  for  export  to  London,  England  ;  Antwerp, 
Belgium,  and  Havre,  France. 
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THE  TELEPHONE. 


TOMUSTONE,  ARIZ.— Citizens  of  St.  David,  Ariz.,  and  farmers  of  the 
vicinity  have  petitioned  the  Gila  Valley  Telephone  Company  to  build  a  line 
to  Tombstone.  If  the  company  will  not  construct  the  line,  it  is  said  an 
independent  company  will  be  formed. 

SAN  DIEGO,  CALIF.— The  Sunset  Telephone  Company  will  build  a  line 
from  San  Diego  to  Occanside,  Calif. 

LOS  ANGELES.  CALIF.— A  contract  has  been  given  to  the  Kellogs 
SwitchlKjard  &  Su(iply  Company  for  an  additional  i,o8o  lines  for  the  present 
eguijxTicnt  of  the  Los  Angeles  exchange.  This  will  bring  the  capacity  up  to 
7,080    lines. 

WILMINGTON,  DEL.— The  American  Telephone  Company  of  Wilming- 
ton,  Del.,   has   been   incorporated;  capital   stock,   $300,000. 

DOVER,  DEL.— The  Bourbon  County  Telephone  Company  has  been  incor- 
porat'-il  to  construct,  maintain  anrl  operate  telephone  and  telegraph  lines  in 
Paris  County,   Ky.      Capital   stock,   $75,000. 

WILMINGTON,  DEL.  The  Western  Telephone  &  Telegraph  Company,  of 
Wilmington.  Del.,  has  l>cen  incorporated  to  construct,  maintain  and  operate 
tclejihonc  and   telegraph   lines.      Capital    stock,   $500,000. 

ATL.ANTA,  G.\.— Comptroller-General  Wright  has  rejected  the  returns  of 
both  the  Postal  and  Western  L'nion  Telegraph  companies,  the  comptroller 
averring  that  they  are  too  small.  An  increase  of  about  $131,000  is  asked  from 
the    Western    Union   and    $14,000    from    the    Postal. 

BLOOMI.NGTO.V,  ILL.- -The  Home  Telephone  Company  of  Bloomington 
has  increased   its  capital   from   $jo,ooo  to  $100,000. 

WLNDSOR.  ILL.  The  Windsor  .Mutual  Telephone  Company  of  Windsor 
has  been  incorporated;  capital  stock,  $j,ooo.  Incorporators:  H.  S.  Lily,  A.  C. 
Gays  and    U.   F.    Moberly. 

CARLI.W'ILLE.  ILL.— The  Carlinville  Telephone  Company  has  started 
the  work  of  erecting  a  connecting  line  between  the  cities  of  Medora  and 
Jerscyville    by    way    of    Fidelity. 

MATTOO.N,  ILL.-  Six  of  the  largest  telephone  companies  in  Edgar 
and  Clark  Counties  have  merged  their  plants  into  one  concern,  to  be  known 
as-  the  Waba.sli  Valley  Telephone  Company.  The  capital  stock  has  been  increased 
from  $30,000  to  $125,000.  The  officers  of  the  new  company  are:  President, 
II.  II.  Knipe,  of  Marshall;  secretary,  A.  L.  Keyes,  Marshall;  treasurer,  James 
A.  Earhart,  Chrisman.  Directors,  George  W.  Fair,  Charles  Fair,  A.  K. 
Hartley,  of  Chrisman;  A.  L.  Keyes  and  H.  II.  Knipe,  of  Marshall.  The 
merger  controls  1,700  telephones  and  the  bonds  for  its  consummation  are 
already    sold. 

CLAY  (ITV.  I.ND.— The  Citizens'  Telephone  Company  has  been  incor- 
porated with  $50,000  capit.il  stock  by  John  II.  Klinger,  S.  M.  Siblcr,  M.  J. 
Murphy,  S.  L.  Rowc.  T.  W.  Engelhart  and  II.  D.  Falls. 

N<  )ltLKSVILLE,  INI).-  The  recent  destructive  storm  destroyed  many  miles 
of  telephone  lines.  The  hi»jliways  were  blocked  with  poles  and  wires  and  the 
farmers  chopjied  the  poles  from  the  roadway,  necessitating  hauling  poles 
from  a  distance  and  stringing  new  wires.  The  telegraph  companies  met  with 
a  similar  impairment.  Th<-  Centr.'il  Union  Telephone  Company's  exchange  at 
Alexandria  was  demoliHhe<l  by  lightning,  burning  out  the  toll  line  switch-board 
and  ilisnbling  nnny  local  anil  otit-of-town  instruments. 

lOW.X  (MTY,  IA.--I»wa  (ily  and  West  Branch  Mutual  Telephone  Company 
has  been  incorporated.     Capital  $.',ooo.     J.  T.   .Struble  is  president. 

DF..S  .MOINES,  lA.  The  Mutual  Telciihonc  Company,  heretofore  an  inde 
Ijondenl  nyslcm,  having  nearly  two  thousand  subscribers,  was  sold  to  a  private 
company. 

LOST  NATION,  lA.-  The  Lost  Nation  Telephone  Company  has  been 
incorporated;  capital,  $5,000.  .Mbert  Daniel  is  pre»i  lent ;  W.  C  Ilohn,  vice 
prrnidrnl;  L.   Rulenbeck,  secretary;  Tim  A|>pleton,  treasurer. 

VICTOR,  I.\.-  The  N'ictor  Mutual  Telephone  Company  has  been  organized 
in  the  cistern  part  of  the  county,  with  a  paid-up  capital  of  $j,ooo.  T.  T.  McMil- 
lan, of  Durham,  is  president;  J,  B.  Lyman,  secretary;  R.  G.  Emmel.  treasurer; 
<lirrrli>rs,  W.    E.   Foshier,   Rolnrt   Converse,  W.   S.   IliifTman,   R.   P.    Klein, 

miRKES\'lI.LE,  KY.  The  GainslM»ro  Ttlcphone  Company  is  putting  in  1 
new  long  dist.ince  line  connecting  Btirkesville  with  (iln«gow  by  way  of  Tompkins 
ville.     An  exchange  will  probably  lie  established  at  Ilurkesvillc. 

I-'ORT  .SCOTT,  K.\N.  The  Missouri  and  Kansas  Telephone  Company  (Bell) 
I1.1S  iHiiight  outright  the  toll  lines  of  the  Kansas  Telephone  Company,  which 
liiis  350  mile*  of  wire  from  l-'orl  Scoll  to  Parsons,  ami  covering  a  field  in  Mis- 
souri and  Knnsai  of  whii-h  those  towns  and  lola  and  Garnett,  Kan.,  Rich 
Hill  and  Nevada,  Mo.,  and  Pittsburg  and  Gitard,  Katt.,  are  the  principal  points. 
The  vilue  of  Ihr^e  toll  lines  is  alHuit  $.in,ooo.  In  connection  with  this  deal 
the  Bell  Telrplionc  Company  made  a  traffic  arrangement  with  the  independent 
telephone  company  of  Pittsburg,  Kan.,  whereby  the  Bell  exchange  and  the 
competing  exchange  lliere  will  consoliilatc  their  plant*  and  one  rale  will  be 
rl-.arged   in   place  of  two, 

NEW  ORI.E.W.S,  I..\.  The  conniiittee  on  fire  and  lighting  has  reported 
iinf.ivorably  on  two  telephone  ordinances  one  for  a  franchise  for  the  Telephone 
Company  of  .S.nerica  and  a  second  known  as  the  McFall  ordinance  for  telephone 
privileges. 

ANN  ARBOR.  MICH.  Tin  Michigan  Telephone  Company  is  about  to  make 
extensive  improvements  in  its  station  at  .\nn  .\rhor.  An  entire  new  office 
pl.TTil  will  probably  be  installed.  The  amount  to  be  expended  will  Ix-  about 
$40,000. 

MIWKAPOI.IS,  MINN.  By  an  order  from  Judge  Elliott  the  Northwestern 
Teleii'ione  Comp.-inv  gels  practically  all  it  asked  in  tlie  injunction  suit  against 
the  Twin    City     Telephone   Company    to   determine   which    has  the    right   of   way 


in  certain  sections  of  the  atmosphere  of  Minneapolis.  Wherever  the  North- 
western Company  has  established  its  lines  first,  the  court  holds,  it  is  entitled 
to  the  exclusive  use  and  enjoyment  of  the  space  between  the  top  crossarm  upon 
its  poles  and  a  p>oint  20  feet  from  the  ground.  The  Twin  City  Company  is 
ordered  to  remove  its  wires  at  intersecting  points  in  case  they  go  under  the 
Northwestern  wires,  and  is  further  enjoined  for  the  future  from  stringing 
any  wires  under  those  of  the  Northwestern  Company. 

MEXICO,  MO. — G.  T.  Graham,  late  manager  of  the  Mexico  Telephone  Co., 
will  begin  the  construction  of  a  number  of  exchanges  in  Northwestern  Mis- 
souri about  August  i.  He  will  also  continue  the  manufacture  of  a  patent 
leceivcr  of   which   he  is  the  inventor. 

ALBEMARLE,  N.  C. — The  Albemarle  Telephone  Company  has  increased 
its   capital   to    $10,000. 

HE.VDERSO.V,  N.  C— The  town  has  refused  a  request  for  a  franchise  from 
the  Bell  Telephone  Company.     An  independent  company  is  already  in  the  field. 

BE.ATRICE,  NEB. — The  Nebraska  Telephone  Company  has  planned  to  build 
a  new  telephone  exchange  which  will  cost  about  $6,000. 

FREMONT,  NEB. — The  city  council  has  granted  a  franchise  to  J.  L. 
Laird,  B.  W.  Reynolds,  C.  S.  Reynolds  and  others  to  build  and  maintain  an 
independent   telephone  exchange. 

HOPKI.VTON,  N.  H. — The  Hopkinton  Telephone  Company  will  make 
extensions  of  its  line  to  the  Tyler  district. 

CLYDE,  N.  Y. — A  new  independent  telephone  company,  capitalized  3t 
$50,000,  has  been  organized  by  C.  A.  Lux  fpr  the  purpose  of  purchasing  and 
consolid.iting  the  various  Wayne  County  telephone  systems  organized  by 
Bishop   Brothers. 

NEW  YORK,  N.  Y. — The  Western  Union  Telegraph  Co.  is  said  to  have 
raised  the  salaries  of  some  200  operators,  chief  operators  and  managers  in 
New  York  since  May  i,  offsetting  many  reductions,  dismissals,  etc.,  since  the 
new  regime  came  in.  Several  old  employees  have  been  pensioned — a  new  thing, 
it  is  said. 

NEWARK,  OIIK-).— The  Newark  Independent  Telephone  Company  is  ar- 
ranging to  put  in  a  modern  central  energy  system. 

MARION,  OHIO. — The  Marion  County  Telephone  Company  has  laid  off 
part  of  its  construction  force.  It  is  claimed  that  delay  in  tlte  receipt  of  material 
makes   this   step   necessary. 

MONTPELIER,  OHIO.^The  Montpelier  Telephone  Company  has  purchased 
from  the  Williams  County  Toll  Line  Company  lines  from  Angicr  to  Beck's 
Corners,  giving  the  company  direct  connection  with  .rVngicr. 

NEWARK,  OHIO. — The  Newark  Telephone  Company  will  prepare  plans  f^i^ 
an  enlarged  and  improved  system  and  it  is  probable  that  a  central  energy  board 
will   be   installed. 

CLEVEL.'XND,  OHIO. — H.  II.  Robinson,  formerly  general  superintendent 
of  the  Central  Union  Telephone  Company,  with  headquarters  at  Chicago,  has 
been  appointed  assistant  general  manager  of  the  United  States  Long  Distance 
Telephone  Company  of  Cleveland.  The  United  States  system  covers  the  whol* 
of  Ohio  and  parts  of  Michigan.   Indiana,  Kentuck-y  and  West  Virginia. 

GREENVILLE.  S.  C. — The  Citizens'  Telephone  Company,  of  Spartanburg, 
and  the  Home  Telephone  Company,  of  Greenville,  were  sold  at  auction  recently 
by  Mr.  A.  G.  Furman,  trustee,  to  satisfy  a  mortgage  of  $30,000,  given  on 
both  plants  by  L.  W.  Floyd,  of  Newberry,  and  G.  A.  Browning,  of  Greenville. 
Both  of  the  plants  were  purchased  by  Mr.  Floyd;  the  one  at  Spartanburg  for 
$23,000  nad  the  one  at  Greenville  for  $10,200,  subject  to  the  mortgage  aggre- 
gating   $5,224. 

BALLl.NGER,  TEX. — The  Central  Texas  Telephone  Company  has  increased 
its   capital    stock    from   $50,000  to   $75,000. 

EUREKA,  TEX. — The  Eureka  Telephone  Company  has  been  incorporatctl 
with  a  capital  stock  of  $4,000.  The  incorporators  are  J.  A.  Bonner,  J.  R. 
McComick,   R.  G.  Goree,  T.   R.  Harwell  and  C.  J.  McConinco. 

NORFOLK,  VA.  The  Southern  States  Telephone  Company  has  completed 
connections  with  the  Tidewater  Telephone  Company  of  Gloucester  C.    H.,   Va. 

WINCH E.STER,  VA. — The  Winchester  Telephone  Company's  plant,  cov- 
ering Frederick  and  Clarke  Counties,  in  Virginia,  and  Berkriy,  JeflTcrson,  and 
Hampshire  Counties  in  West  N'irginia,  has  been  sold  to  the  United  Telephone 
Company,  of  Philadelphia. 

TACOMA.  W.VSH.  It  is  stated  that  the  new  V<'rthwest  Telephone  Com- 
pany has  raised   $400,000  and  is  ready  to  begin  builtling  operations  in   Everett. 

MADI.*^O.N,  WIS.-  The  Lisbon  Telephone  Company  of  the  village  of 
Sussex,  Waukevlia  County,  capit.it  $720,  has  been  incorporated  by  James  R. 
Watson,  Alex.  Will,  C.   W.  Weeks.  W.  D.  McGill   and   G.   C    Butler. 


ELECTRIC    LIGHT   AND    POWER. 


CORONA.  CALIF. — A  |>etition  is  being  circulated  in  Corona  to  ask  the 
Board  of  Trustee*  to  bond  the  city  for  $«o.ooo  for  the  purfwse  of  building  a 
municipal  electric  light  plant. 

OAKLAND,  C.M.IF.-  The  Southern  Pacific  Railroad  Company  has  completed 
it«  new  electric  lighting  Nvstem  at  the  West  Oakland  railroad  shops.  In 
the  roundhouse  flexible  cables  enable  all  parts  of  the  locomotives  to  be  examined 
by  electric  light. 

SAN  JOSE.  CALIF.— The  Globe  Light  &  Power  Company  which  was  recently 
incorporated  in  San  Jo»c,  with  a  capital  stock  of  $200,000,  by  J.  K.  Cumow, 
H.  W.  McComas  and  others,  purposes  installing  a  water  power  electric  plant  in 
the  high   Sierras  and  operating  a  transmission  line. 

SAN  FRANCISCO.  CALIF.— During  the  visit  of  the  Imperial  Council 
of  Mystic  Shrincrs.  about  10.000  Shelby  i6<p.  lamps  were  used  in  the  street 
illuminations,  the  lamps  being  strung  in  rows  of  50  across  Market  Street  at 
short  interval*.  The  wiring  and  lamps  will  probably  be  used  when  the  Knights 
of    Pythias    have    their    annual    gathering    in    San    Francisco    in    August    next. 
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The  5,000  lights  that  have  been  permanently  installed  on  the  exterior  of  the 
City  Hall  dome  produced  a  fine  effect.  The  tower  of  the  Ferry  Depot  was 
finely  illuminated  with  2,000  lights.  Twelve  extra  transformers  were  installed 
by  the  Independent  Electric  Light  &  Power  Company,  which  su[)plied  the 
current.     The   Claus   Spreckels  building   was   handsomely   illuminated. 

GLENWOOD  SPRINGS,  COL.,  will  soon  vote  on  the  question  of  a 
municipal   electric   light   plant. 

GEORGETOWN,  COL.— The  Clear  Creek  Light  &  Power  Co.  of  George- 
town has  made  a  number  of  extensive  improvements  in  its  plant.  The  company 
has  acquired  additional  water  rights.  The  controlling  interest  in  the  company 
has  been  bought  by  F.  E.  Himrod  of  New  York,  who  is  also  interested  in  the 
Cascade  Electric  Company  of  Idaho  Springs.  The  company  is  installing 
another  300-hp  generator,  and  is  building  another  line  of  poles  from  George- 
town to  Idaho  Springs.  It  is  understood  the  new  owners  have  in  view  a  power 
plant  in  Grand  County  and  may  run  wires  70  miles  to  the  east  side  of  the  divide 
at  Georgetown. 

AUGUSTA,  GA.— The  council  has  decided  to  offer  the  Augusta  Railway 
and  Electric  Company  $70  per  year  each  for  arc  lights,  beginning  July  i.  Bids 
will  also  be  called  for  supplying  arc  lights  for  terms  of  3,  5,  10  and  20 
years    to    begin    July    i,    1903. 

JACKSON,  GA.^ — The  Jackson  Street  Railway  Company,  incorporated  in 
December,  1900,  has  just  organized  and  will  go  ahead  and  transmit  necessary 
power  for  electric  lights  contracted  for  with  the  city.  Machinery  for  the  street 
railway  will  be  purchased  at  once. 

VIRGINIA,  ILL. — At  a  special  election  held  July  2  it  was  voted  to  have 
electric   lights. 

LAFAYETTE,  IND.— The  Merchants'  Electric  Light  Association,  recently 
incorporated,   has  increased   its  capital   stock  from  $30,000  to   $150,000. 

MADISON,  IND. — The  Madison  Light  Company,  of  this  city,  has  incor- 
porated with  a  capital  of  $75,000.  John  H.  Brown  heads  the  board  of 
directors. 

RICHMOND,  IND. — The  city  council  has  appointed  a  committee  to  test 
the  new  municipal  light  plant  and  empowered  it  to  employ  an  electric  expert 
to  assist  in  the  work.  This  municipal  enterprise  has  been  in  litigation  from 
start  to  finish  and  the  end   is  not   yet  in  sight. 

BALTIMORE,  MD. — It  is  understood  that  an  agreement  has  been  reached 
for  the  purchase  of  the  United  Electric  Light  and  Power  Company  by  the 
Susquehanna  Power  Company  of  the  $2,000,000  common  stock  of  the  former 
company  which  is  held  by  the  United  Railways  and  Electric  Company.  The 
Continental  Trust  Company,  it  is  said,  will  finance  the  deal.  fThree  developments 
of  40,000-hp   each  are   contemplated  on   the   Susquehanna  river. 

CARROLLTO.N,  MO.— The  Carrollton  water  and  light  plant  and  the-  Car- 
rollton  street  railway  have  been  purchased  by  local  capitalists  and  consol- 
idated. The  purchasers  are  Herndon  Ely,  P.  L.  Trotter,  Lewis  Ely,  Vivian 
Ely,  Thomas  Marshall,  T.  L.  West  and  W.  R.  Painter.  The  capital  stock  of 
the  new  company  is  $100,000  fully  paid  up. 

HAZLEHURST,  MISS.— The  town  has  voted  to  approve  the  contract  for  a 
waterworks   and   electric   light   system.      Work   is   now   progressing. 

ANACONDA,  MONT. — A  8oo-hp  motor  has  been  placed  in  the  Anaconaa 
mine  at  Butte,  Mont.     Power  is  being  furnished  by  the  Missouri  River  Power  Co. 

BUTTE,  MONT. — Electric  power  will  take  the  place  of  steam  in  the  large 
Neversweat  mine  in  Butte.  A  8oo-hp  motor  is  already  installed  to  run  com- 
pressors.    Power  is  furnished  by  the  Canyon  Ferry  Power  Company. 

BUTTE,  MONT. — A  new  company  has  been  formed  in  Butte  to  supply  the  city 
with  electric  lights.  The  promoters  are:  Geo.  Casey,  J,  H.  Hesler  and  J.  F. 
Cowan.  They  have  located  1500  horse-power  of  water  at  Race  Creek,  about 
25  miles  from  Butte. 

BOZEMAN,  MONT.— G.  P.  Dier,  E.  M.  Ferris  and  others  will  erect  a  large 
power  plant  at  Bozeman.  The  new  company  has  taken  up  5,500  inches  of 
water  in  Hell  Roaring  Creek.  Here  the  plant  will  be  built  and  power  trans- 
mitted to  Bozeman  and  Belgrade.  It  has  also  planned  to  build  an  electric 
railway  from  Bozeman  to  Salesville  and  up  the  west  Gallatin  Canyon  to  the 
Yellowstone    National    Park. 

NEW  YORK.  N.  Y.— The  East  Hampton  Electric  Light  Company,  of  East 
Hampton,  has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The 
capital  stock  is  placed  at  $48,000.  The  directors  for  the  first  year  are  William 
A.  Wheelock,  Everett  Howell,  George  E.  Munroe,  of  New  York  City;  George 
L.  McAlpin,  Schuyler  S.  Quackenbush,  Cyrus  W.  Edlitz,  Benjamin  H.  Van 
Scoy  and  Joseph  S.  Osborne,  of  East  Hampton,  and  Henry  A.  James,  of  Lake- 
wood. 

COLUMBUS,  OHIO.— Plans  have  been  prepared  by  W.  T.  Mills  for  the 
plant  to  be  erected  by  the  Eastern  Heating  &  Lighting  Company. 

COLUMBUS  GROVE,  OHIO. — A  vote  on  the  proposition  of  bonding  the 
village  for  $15,000  to  purchase  the  local  lighting  plant  resulted  favorably. 

MANCHESTER,  OHIO.— A  special  election  for  a  vote  on  the  proposition 
of  bonding  the  town  for  $8,000  to  build  a  lighting  plant  has  resulted  favorably. 

SANDUSKY,  OHIO. — Contracts  will  be  closed  in  the  near  future  for  a 
new  power  house  for  the  Erie  County  Children's  Home.  Plans  have  been 
prepared    by   Architect   Marble. 

FREMONT,  OHIO.— The  Home  Electric  Light  &  Power  Company  has  been 
organized  by  Dr.  Creager  and  E.  B.  Phillips  to  succeed  the  Creager  Light  Com- 
pany. The  company  has  secured  a  city  franchise  and  will  rebuild  the  old 
Creager  plant  at  Ballville,  installing  new  equipment!  throughout.  Current  will 
be  furnished  for  lighting  and  power. 

PITTSBURG.  PA. — The  borough  of  Coraopolis  has  advertised  for  bids  for 
the  construction  of  a  municipal  electric  light  plant  which  it  is  estimated  will 
cost  about  $15,000.  The  plant  will  be  under  the  supervision  of  the  councils 
committee  on  lighting  and  will  be  equipped  with  generators  operated  by  two 
automatic   engines    and   a    200-horse   power   water  tube   boiler. 

MERCuR,  UTAH. — The  Sacramento  Mill  Company  at  Mercur  has  installed 
electric   motors    to    run    the    ore    crushers. 


SALT  LAKE  CITY,  UTAH.— The  Friday  mine  in  eastern  Oregon  will 
build  an  electric  power  plant  to  furnish  its  mill  and  mine  with  power. 

SALT  LAKE  CITY,  UTAH.— The  A.  K.  mine  in  Flathead  County,  Mont, 
will  install  a  large  power  plant  to  operate  its  mining  machinery.  Power  lines 
will    be   built   2,000   feet   into  the   tunnels   of  the   mine. 

SALT  LAKE  CITY,  UTAH.— Mahoney  Bros.,  of  Tekoa.  Wash.,  have 
purchased  from  the  Tekoa  Cold  Storage  Power  Company  the  electric  light 
plant.     The  new  managers  will  make  entensive  improvements. 

SALT  LAKE  CITY,  UTAH.— The  Montreal  &  Boston  Copper  Company, 
which  has  just  completed  a  large  smelter  at  Boundery  Falls,  B.  C,  has 
erected  a  250-kw  Siemens-Halske  generator  driven  by  a  high-speed  Atlas 
engine  iof  electric  lighting  purposes. 

NORTH  YAKIMA,  UTAH.— J.  F.  McNaught  has  filed  papers  appropriating 
i,oQo  cubic  feet  of  water  on  the  Natchez  River,  about  20  miles  from  North 
Yakima.  A  large  power  plant  will  be  built,  furnishing  power  for  manufac- 
turing purposes.  This  is  preliminary  to  building  the  electric  road  from  North 
Yakima  to  Sunnyside. 

FOUNTAIN  GREEN,  UTAH.— The  Big  Springs  Electric  Light  Company  of 
Fountain  Green,  has  been  granted  a  franchise  to  build  a  pole  line  between  this 
town  and  Moroni.  The  Western  Electric  Supply  Company  has  secured  the  con- 
tract to  supply  the  electric  machinery.  The  power  house  will  be  located  about 
10  miles  from  Fountain  Green,  where  a  fall  of  water  of  300  feet  can  be  secured. 

SALT  LAKE  CITY,  UTAH.— Contracts  have  been  let  for  the  new  electric 
pumping  station  to  be  erected  at  the  head  of  Jordan  River  to  supply  water  for 
irrigation  purposes  to  the  farmers  of  Salt  Lake  County.  A  dam  will  be  built 
at  that  point  costing  $35,000.  The  plant  will  consist  of  4  centrifugal  pumps, 
and  four  loo-hp  Westinghouse  motors.  Power  will  be  furnished  by  the  Tel- 
luride  Power  Company. 

SPOKANE,  WASH.— A  complete  electric  plant  for  power  and  lighting 
has  been  installed  on  Dixie  Creek  by  the  Copperopolis  Mining  Company,  of 
Spokane,  Wash.  Power  is  used  for  operating  electric  dulls,  compressors  and 
hoists.     To  get  a  fall  of  75  feet  a  ditch  of  1300  feet  was  constructed. 

MILWAUKEE,  WIS.— A  contract  has  been  awarded  by  the  Milwaukee 
Electric  Railway  &  Light  Company,  Milwaukee,  Wis.,  for  a  storage  battery 
equipment  for  its  lighting  system  in  that  city.  The  plant  will,  it  is  stated,  cost 
$250,000.  The  company  is  about  ready  to  let  contracts  for  the  erection  of  its 
new  building  on  Sycamore  Street,  also  for  1,000,000  Teet  of  new  conduits. 


THE    ELECTRIC    RAILWAY. 

SAN  FRANCISCO,  CALIF.— The  United  Railroads  of  San  Francisco  recently 
filed  with  the  County  Recorder  at  Redwood  City  a  deed  of  trust  to  the 
Union  Trust  Company  of  San  Francisco.  The  loan  which  was  made  amounted 
to   $36,279,000,   bearing  four   per   cent,   interest. 

DENVER,  COL. — The  Denver  Tramway  Company  has  started  work  on  its 
new  $400,000  addition  to  the  newly  erected  power  house.  It  will  double  the 
size  and  capacity  of  the  present  structure.  This  is  the  first  important  step 
toward  supplying  with  power  the  electric  railways  which  are  to  connect 
Denver  with  the  northern  coal  fields  and  mountain  towns.  Plans  for  the  new 
power  house  were  drawn  by  Engineer  L.  L.  Summers,  who  came  from 
Chicago  to  superintend  the  building  of  the  plant   recently  completed. 

FORT  WAYNE,  IND. — The  Ft.  Wayne  &  Southwestern  Traction  Company 
has  filed  a  mortgage  for  $2,000,000  in  favor  of  the  State  Street  Trust  Company, 
Boston,  to  secure  bonds.  The  line  from  Ft.  Wayne  to  Wabash  is  mortgaged 
for  $1,000,000.     The  remainder  will  be  held  to  cover  future  extensions. 

INDIANAPOLIS,  IND. — The  Indianapolis  Water  Works  will  attempt  by 
suit  to  hold  the  city  of  Indianapolis  liable  for  the  damages  occurring  to  its 
mains  for  its  failure  to  compel  the  local  street  railway  company  to  provide 
return  current  circuits  or  some  other  change  in  its  equipment  that  will 
protect  water  mains  from  e  ^ctrolysis.  The  water  company  contends  that  the 
city  has  this  authority  under  its  charter  and  failing  to  exercise  it  renders 
it,   instead   of    the   street   railway   company,    liable. 

ALEXANDRIA,  LA. — J.  C.  Allen  is  interested  in  a  $50,000  proposed  electric 
belt  line.  It  is  said  that  the  General  Electric  Company  of  Atlanta  will  take 
about  $20,000  stock.     The  road  will  be  about  four  miles  long. 

NEW  ORLEANS,  LA.— The  legislature  has  passed  the  "Jim  Crow"  car  bill  as 
relating  to  all  street  cars  in  the  state  providing  for  a  partition  separating  the 
races. 

ROCKVILLE,  MD. — The  Chevy  Chase  anl  Kensington  electric  railway,  run- 
ning from  Kensington  to  Chevy  Chase  Lake,  a  distance  of  about  two  miles, 
and  which  has  been  in  the  hands  of  receivers  for  some  months,  has  been 
sold  to  Mr.  George  E.  Emmons,  of  Washington.  It  is  understood  that  the 
track  and  rolling  stock  will  be  placed  in  first-class  condition. 

NEW  YORK,  N.  Y. — The  Union  Railway  Comt.^ny  will  build  a  two-story 
biick  power  house  or  the  east  side  of  the  Southern  Boulevard.  The  cost  is 
placed   at   $20,000. 

NEW  YORK,  N.  Y. — Thompson,  Tenny  &  Crawford,  of  25  Broad  Street, 
are  arranging  an  important  consolidation  of  street  railroads  in  New  Hampshire. 
The  proposed  company  will  be  known  as  the  New  Hampshire  Traction  Company. 

URBANA,  OHIO. — The  county  commissioners  have  granted  a  25-year  fran- 
chise to  the  Springfield,  Piqua  &  Sidney  Traction  Company. 

BAT  A  VI  A,  OHIO. — The  council  has  granted  a  franchise  to  the  Cincinnati, 
Portsmouth  &  Georgetown  Railway  for  its  branch  to  Batavia. 

NEW  PHILADELPHIA.  OHIO.— The  Canton-Akron  Electric  Railway  has 
been    granted    franchises   through    New    Philadelphia    and    Strasburg. 

DELAWARE,  OHIO. — The  Delaware,  Berkshire  &  Sunbury  Railway  Com- 
pany has  secured  franchises  from  councils  at  Del.iware  and  Sunbury. 

GENEVA,  OHIO. — The  village  councils  at  Geneva  and  Madison  have 
granted  franchises  through  these  towns  to  the  Cleveland,  Painesville  &  Ash- 
tabula   Railway. 
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VOUNGSTOWiN,  OHIO.— The  Pennsylvania  &  Mahoning  Valley  Railway 
Ocveland  Electric  Railway  Company  have  again  voluntarily  increased  the 
wages  of  all  employees.  The  new  scale  which  took  effect  July  i  amounts  to 
about    10  per  cent. 

CIN'CIXNATI,  OHIO. — A  company  is  being  formed  by  Charles  Laval, 
of  Evansville,  Ind.,  C.  C.  Tennis,  of  Cincinnati  and  Charles  Randall,  of 
Dayton,  to  build  an  electric  railway  from  Evansville,  Ind.,  to  a  point  on  the 
Ohio   river  opposite   Henderson,    Ky. 

YOUNGSTOWN,  OHIO.— Messrs.  Park  and  Hamilton,  of  this  city,  have  re- 
ceived a  cablegram  from  their  representative  in  Havana  announcing  that  fran- 
chises have  been  granted  them  authorizing  them  to  construct  and  operate  electric 
street  railway  lines  throughout  the  city  of  Havana.  The  concessions  are  said  to  be 
worth   fully  $25,000,000  and  include  all  the  franchises  in  the  city  of  Havanna. 

CLEVELAND,  OHIO.— The  Cleveland,  Richfield  &  Akron  Transit  Company, 
which  is  building  a  second  line  from  Cleveland  to  Akron,  has  opened  offices 
in  the  American  Trust  Building,  in  this  city.  Officers  have  been  elected  as 
follows:  Charles  T.  Inmans,  Akron,  president;  Horace  B.  Camp,  Akron,  vice- 
president;  Daniel  Gindclsperger,  Cleveland,  secretary;  S.  P.  Inmans,  Cleve- 
land,  treasurer. 

PORTLAND,  ORE.— The  Portland  City  &  Oregon  Railway  Company  has 
decided  to  expend  $5,000,000  on  a  new  system  of  trolley  roads,  the  trunk  'ine 
of  which  will  extend  from  Portland  to  Springwater,  Clackamas  County,  Oregon, 
a  distance  of  35  miles  via  Gresham  and  Powell's  Valley.  Construction  work 
will  be  commenced  by  July  15th.  The  company  recently  purchased  two  miles 
of  water  front  property  on  the  East  Side  in  Portland,  extending  along  the 
Willamette   River.      This  will   be  used   for  terminal   purposes. 

SALT  LAKE  CITY,  UTAH.— The  Salt  Lake  &  Bingham  City  Electric  Rail- 
way Company  has  been  granted  a  franchise  by  the  County  Commissioners  of 
Davis   County,    Utah. 

MIDDLEBOURNE,  W.  VA.— Capitalists  interested  in  the  proposed  Middle- 
liourne  &  Sistcrvillc  Electric  Railway  are  having  surveys  made  of  the  route. 


The  Automobile. 

NEW  YORK  CITY.— The  following  board  of  directors  has  been  elected  by 
the  Manhattan  Transit  Company:  Lord  Kintore,  Equerry  to  the  King;  Lord 
Grey,  Executor  Rhodes  will;  Sir  Charles  Rivers  Wilson,  Chairman  of  the  Grand 
Trunk  Railway;  C.  S.  Drummond,  London  Traction  Company,  all  of  London. 
Harold  Walker,  Walter  G.  A.  Hemming,  W.  J.  Arkell,  W.  K.  Gillette,  Walter 
H.  Knight,  James  B.  Brady,  of  New  York.  Senator  P.  H.  McCarren,  of  Brook- 
lyn, N.  Y.,  New  York  directors.  C.  S.  Drummond  was  elected  president  of  the 
corporation  and  W.  J.  Arkell  chairman  of  the  board.  The  Atlantic  Trust  Com- 
pany will  issue  certificates  in  exchange  for  the  old  General  Carriage  certificates, 
with   the  assessment  paid,  the   plan  having  been   successfully  carried  out. 


NEW    INDUSTRIAL    COMPANIES. 


THE  AUTOMATIC  HEATING  AND  LIGHTING  COMPANY,  of  Cleve- 
land, capital  stock  $300,000,  has  been   incorporated. 

THE  MORRIS  ELECTRICAL  COMPANY,  of  Wilmington,  Del.,  has  been 
incorporated   to  deal  in  electrical   goods;   capital,  $20,000. 

THE  DIAMOND  AUTOMOBILE  COMPANY,  of  Philadelphia,  to  manufac- 
ture vehicles  of  all  kinds,  has  been  incorporated;  capital,  $125,000. 

THE  AMERICAN  THERMO-CALL  COMPANY  has  been  incorporated  at 
Kittcry,  Me.,  to  make  and  deal  in  electrical  devices  of  all  kinds;  capital, 
$100,000.  President,  Horace  Mitchell,  Kittery,  Me.;  treasurer,  A.  M.  Meloon, 
New  Castle,  N.  H. 

THE  CONSOLIDATED  FIRE  ALARM  COMPANY,  New  York,  has  been 
incorporated;  capital,  $2,500,000.  Directors:  Augu.,tus  D.  Julliard,  Thomas  R. 
Brown.  Manhattan;  Bernard  M.  Ewing,  Wyckoff,  N.  J.;  Thom.is  R.  Were, 
Maplcwood,  N.  J.,  and  Leroy  L.  Chuin.  Monfclair,  N.  J. 

THE  O.  C.  IRWIN  ELECTRIC  COMPANY  has  been  formed  in  Crawford*- 
villc.  Ind..  to  manufacture  electrical  supplies.  The  capital  stock  is  $50,000. 
The  manager!!  say  the  company  will  be  «ble  to  supply  electric  lighting  plants 
coniplclr  The  Irwin  transformer  will  be  made.  O.  C.  Irwin  is  president  of 
the   new   company. 


OBITUARY. 


ALBERT  CLARKE  WHITE— We  are  informed  of  the  death,  on  June  »7, 
of  A.  C.  White.  Rcnrral  manager  of  the  Providence  Telephone  Company,  at 
the   ngc   of    61    yeari. 


PERSONAL. 


MR.  WM.  S  HORRY,  electrical  engineer  for  the  Union  Carbide  Com 
pany,  Niag.ira  E.ills.  -sailed  on  the  steamer  "Lucania,"  July  5.  on  a  short 
trip    to    England. 

MR.  r.  H.  NORTH,  of  the  North  Electric  Company.  Cleveland,  manufac- 
turers of  the  well-known  telephone  apparatus  bearing  his  name,  was  a  visitor 
to  New  York  a  week  ago. 

LT.  COM.  n.  A.  FISKE.  V.  S.  N..  continues  in  the  July  "United  Service" 
his  intensely  inferrsting  and  "human"  story  of  the  events  at  Manila  after 
the  great  Dcwry  h.ittlr.  in  which  he  was  an  active  participant.  The  narra- 
tive   is   most    fascinating. 

MR.  T.  W.  WARNER.  Muncie.  Indiana,  maker  of  the  celebrated  Warner 
rinpcr   for  telephone  service,  was  one  of  the  visitors  at  the  Convention  of  the 


Independent  Telephone  Association  recently  held  in  Philadelphia,  following 
which  he  spent  a  few  days  in  New  York  before  returning  west. 

MR.  JOHN"  L.  PUTNAM,  manager  of  the  Clark  Automatic  Telephone 
Company,  was  in  New  York  this  week  on  his  way  South.  He  is  taking  an 
extensive  trip  through  the  Southern  and  Central  States,  w-here  the  Clark 
system   is   meeting   with   great    success. 

MR.  ALEX.  HENDERSON  has  been  made  Master  of  TransporUtion  for  the 
National  Electrical  Contractors  Association  meeting  at  Philadelphia  on  July 
16  and  17,  and  has  issued  notice  of  a  special  train  from  New  York  over  the 
Jersey  Central  at  9:30  A.   M.   on  July   16. 

MR.  J.  C.  IRWIN  has  just  been  appointed  engineer  of  signals  for  the 
New  York  Central  Railroad.  He  is  a  civil  engineering  graduate  of  the 
University  of  Pennsylvania,  and  has  for  some  time  been  associated  with 
steam    railway,   electric   railway   and    signal    work. 

MR.  W.  R.  MASON  has  resigned  his  position  as  agent  for  the  Spraguc 
Electric  Company  in  Chicago  and  has  accepted  the  position  of  Western  man- 
ager for  Coe,  Smith  &  Co.,  selling  agents  for  the  Mechanical  Boiler  Cledner 
Co.,   with  offices  in  the  Western  Union  Building,   Chicago. 

MR.  J.  W.  PETERSON,  who  was  formerly  connected  with  the  Chicago 
Sales  Department  of  the  Stanley  Elec.  Mfg.  Co.,  and  the  Northern  Electrical 
Mfg.  Co.  has  been  elected  vice-president  and  general  manager  of  the  Elec- 
trical Equipment  Co.,  with  offices  in  the  Monadnock  Building,  Chicago.  The 
concern  has  several  large  contracts  on  hand  for  light  and  power  plants. 

MR.  RAY  D.  LILLIBRIDGE,  specialist  in  technical  publicity,  has  moved 
from  20  Broad  Street  into  the  new  Broadway-Maiden  Lane  Building,  170 
Broadway,  in  order  to  provide  accommodations  in  keeping  with  the  steady 
increase  in  his  business  and  facilities.  Mr.  Lillibridge  has  already  succeeded 
in  creating  a  large  clientele  of  important  concerns,  for  whom  he  has  done 
excellent   work. 

COL.  ALLAN  C.  BAKEWELL,  second  vice-president  and  general  manager 
of  the  Sprague  Electric  Company,  was  recently  elected  Department  Commande.- 
at  the  New  York  State  Encampment  of  the  G.  A.  R-,  held  at  Saratoga  Springs. 
There  was  a  strong  opposition  ticket  in  the  field,  but  Col.  Bakewell,  in  recog- 
nition of  his  services  in  both  State  and  National  work  of  the  organization,  was 
elected  by  a  handsome  majority. 

MR.  FREDERIC  NICHOLLS,  after  enjoying  a  good  time  at  the  Cincin- 
nati convention,  went  home  to  Toronto  and  plunged  forthwith  into  a  street 
railway  strike.  He  was  the  only  director  in  town  when  the  strike  took  place, 
the  military  was  called  out.  and  it  was  62  hours  before  he  got  a  chance  to 
rest.  He  would  much  rather  have  gone  fishing,  but  it  all  ended  well.  He 
was  also  unable  to  attend  the  Canadian  convention  owing  to  the  illness  of  one 
of  his  boys,  but  was  represented  there  by  two  other  sons.  His  many 
American  friends  have  been  heartily  glad  to  learn  that  he  has.  is  usual  with  him, 
pulled  cut   in  good   shape. 


EDUCATIONAL. 


TROY  POLYTECHNIC— Prof.  W.  L.  Robb  has  now  assumed  charge  of  the 
department  of  physics  and  electrical  engineering  at  the  Rensselaer  Polytechnic 
Institute,  Troy,  N.  Y.  At  its  commencement  last  week.  Trinity  College,  Hart- 
ford. Conn.,  conferred  upon  him  the  honorary  degree  of  LL.  D.  in  recognition 
of  his  work  there  and  in  the  engineering  field.  He  will  have  with  him  as 
assistants  at  Troy.  Mr.  E.  D.  N.  Schulte  and  Mr.  H.  H.  Rudd,  the  former 
an  excellent  electrical  engineer  and  the  latter  a  physicist  who  was  assistant 
professor  in  physics  at  Trinity.  This  gives  Rennsselaer  an  admirable  teaching 
corps  in  a  department  which  it  expects  to  do  it  great  honor. 


Urabe  Botes- 


THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  will  be  glad  to  have 
flic  name  and  address  of  those  interested  in  wattmeters,  who  have  failed  to 
receive  a  copy  of  its  new  Gutmann  alternating  current  watt  meter  catalogue. 
It   will    be   mailed   promptly   upon    application. 

MILLING  MACHINE  ATTACHMENTS  constitute  the  subject  of  cat- 
alogue 5  and  6  of  the  Garvin  Machine  Company,  New  York.  The  various 
.ittachments  are  illustrated  and  briefly  described.  A  copy  of  this  catalogue 
should  be  kept   handy  for  reference  in  every  machine  shop. 

CATALOGUES  WANTED.-  Owing  to  a  recent  change  in  the  office  arrange- 
ments of  the  electrical  department  of  the  George  A.  Fuller  Co.,  New  York 
City,  its  catalogue  file  has  become  depleted,  and  it  is  now  desirous  of  refillinc 
it.     Catalogues  shoi.td  he  sent  to  the  company  in  care  of  Mr.  W.  J.  Martin. 

ELECTRIC  SIGNS.-  "Profitable  Advertising"  devoted  a  large  part  of  iU 
June  numl>er  to  a  consideration  of  the  value  and  use  of  electrical  signs  for 
advertising  purposes.  The  subject  was  well  illustrated  and  the  effectiveness 
of  electricity  was  excellently  brought  out,   from  the  advertiser's  standpoint 

AMERICAN  STEEL  AND  WIRE  CO.  has  received  a  large  number  of 
awards  from  the  South  Carolina  Inter-State  and  West  Indian  Exposition,  in- 
cluding gold  medals  for  its  copper,  iron,  steel  and  aluminum  wires  and  silver 
medals  for  its  overhead  and  underground  wires  and  cables.  It  also  received 
'I  gold  medal  for  machinery  and  appliances  for  drawing  wire. 

TOOLMAKERS'  LATHE  —The  Pratt  &  Whitney  Company.  Hartford.  Conn., 
has  issued  a  handsome  catalogue  descriptive  of  a  new  10  in.  x  5  ft.  toolmakers' 
engine  lathe  which  it  is  now  placing  on  the  market  The  manufacturers  claim 
that  this  is  the  most  complete  precision  lathe  ever  produced  for  the  toolmaker 
or  modelmaker  for  all  purposes  where  accuracy  and  convenience  are  essential. 

PITTSBl-RG  TRANSFORMERS— The  reasons  why  Pittsburgh  transform- 
ers should  be  used  where  reliable  service  is  demanded  are  pointed  out  briefly 
in  a  neat  little  pamphlet  just  issued  by  the  Pittsburgh  Transformer  Companv. 
Pittsburg.    Pa.      The   front   cover   has  an   oval    opening  through    which    may  be 
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seen  a  view  of  a  packing  case  containing  a  transformer,  a  can  of  oil,  and  other 
boxed    parts,    all    ready    for    shipment. 

THE  SANGAMO  ELECTRIC  CO.,  Springfield.  111.,  manufacturers  of  the 
Gutmann  integrating  wattmeters,  has  been  represented  in  New  York  re- 
cently by  Mr.  Jacob  Bunn,  Secretary  of  the  company,  and  Mr.  R.  C.  Lanphier, 
superintendent. 

THE  ENGINEERING  OFFICES,  San  Francisco,  will  have  charge  of  the 
electrical,  mechanical  and  sanitary  engineering  features  of  the  new  mining 
building  now  in  course  of  construction  at  the  University  of  California  in 
Berkeley.  The  Engineering  Offices  is  the  title  under  which  business  is  now 
carried  on  by  the  electrical  and  engineering  firm  of  Hunt,  Meredith,  Benja- 
min Cory  &  Allen. 

THE  OHIO  BRASS  COMPANY,  of  Mansfield,  Ohio,  has  completed  plans 
for  an  extensive  addition  to  its  plant.  For  some  time  the  present  facilities  of 
the  plant  have  been  inadequate.  The  addition  will  be  175  feet  long  and  50 
feet  wide  and  three  stories  high.  It  will  be  used  for  general  warehouse  pur- 
poses. Another  structure  350  feet  long  and  56  feet  wide,  three  stories  high, 
is  contemplated  to  furnish  additional  machine  shop  facilities. 

TELPHERAGE.— The  United  Telpherage  Company.  20  Broad  Street,  New 
York,  has  just  issued  three  interesting  circulars  describing  and  illustrating  as 
many  different  applications  of  its  system  of  electric  transportation  of  goods, 
etc.  Circular  No.  22  is  devoted  to  the  handling  of  trunks  and  baggage  at  railway 
stations  by  telpherage;  No.  23  is  on  the  subject  of  cross  country  lines,  an  installa- 
tion of  this  nature  having  been  described  and  illustrated  in  our  issue  of  June 
21,  and  circular  No.   24  is  on  the  subject  "Telphers  in  a  paper  mill." 

WILLARD  STORAGE  BATTERY.— In  a  20-page  pamphlet  just  issued  by 
the  Willard  Storage  Battery  Company,  Cleveland,  Ohio,  the  features  of  this 
battery  are  briefly  pointed  out,  although  the  pamphlet  is  almost  wholly  devoted 
to  tables  giving  the  sizes,  and  much  other  information  regarding  the  different 
types  of  cells  manufactured  by  this  company.  The  cells  are  artistically 
illustrated.  Full  directions  for  the  setting-up  and  maintaining  Willard  bat- 
teries are  given,  which,  when  adhered  to,  will  secure  the  most  efficient  service. 
Willard  storage  batteries  are  applicable  to  a  great  variety  of  uses. 

JOHNSON  &  MORTON,  Utica,  N.  Y.,  manufacturers  of  the  "J.  &  M." 
standard  junction  boxes  and  auxiliary  contact  knife  switches,  have  completed 
arrangements  for  adding  two  floors  to  their  present  building  and  erecting  in 
addition  a  new  one-story  building,  50x100  feet.  The  latter  will  be  so  con- 
structed   as    to    permit    two    more    stories    to    be    added    when    required.      These 


additions  will  give  the  firm  floor  space  four  times  as  great  as  they  have  at 
present.  This  extension  of  their  plant  indicates  the  growing  demand  for  their 
goods.  They  have  recently  opened  a  New  York  office  at  234  Greenwich  Street 
and   placed  it  in   charge  of   Messrs.   Frorup  and   Levy. 

NEW  ELECTRIC  LOCOMOTIVE.— A  test  was  made  recently  by  the  West- 
inghouse  Electric  &  Mfg.  Co.  of  a  self-contained  electric  locomotive  built  for 
the  Chesapeake  and  Maryland  Railway,  now  under  construction.  The  loco- 
motive, which  is  in  reality  a  complete  power  plant  on  wheels,  consists  of  two 
cars,  one  of  which  contains  a  steam  engine,  oil  being  used  for  the  generation 
of  steam;  a  220-kw  generator  and  two  loo-hp  motors.  The  other  car  carries 
a  storage  battery  which  is  charged  when  the  locomotive  is  descending  grades, 
and  at  other  favorable  times. 

FOCTE,  PIERSON  &  COMPANY,  82  Fulton  Street,  New  York,  have  issued 
a  72-page  catalogue,  large  octavo  size,  containing  almost  300  illustrations  of 
apparatus  of  their  manufacture,  or  instruments,  etc.,  the  sale  of  which  the 
firm  makes  a  specialty.  The  catalogue  is  divided  into  two  parts,  Part  I  being 
somewhat  general,  while  Part  II  is  devoted  entirely  to  measuring  and  testing 
instruments.  In  Part  I  is  illustrated  and  described  a  complete  line  of  telegraph 
instruments,  not  less  than  56  cuts  being  used  to  illustrate  the  principal  items. 
Following  the  section  is  a  description  of  an  anemometer  electric  clock,  designed 
for  determining  the  velocity  of  the  wind,  which  gives  a  direct  reading  of  the 
number  of  miles  per  hour.  Next  come  call  boxes  and  a  line  of  telephone  ap- 
paratus, followed  by  sections  on  house  bells,  push-buttons,  gas-lighting  apparatus, 
fuse  protectors,  lightning  arresters,  primary  batteries,  wires,  etc.  The  sectioa 
devoted  to  instruments  includes  all  manner  of  galvanometers,  condensers, 
shunts,   resistance  boxes,  Rontgen  ray  apparatus,  etc. 

THE  U.  T.  HUNGERFORD  BRASS  &  COPPER  CO.,  121  Worth  Street, 
New  York,  owing  to  encroachments  by  the  Rapid  Transit  Commission,  which  is 
about  to  locate  a  subway  station  on  a  portion  of  the  property  at  the  above 
address,  and  the  increasing  demands  of  its  business,  has  been  compelled  to 
seek  larger  quarters.  It  is  about  to  move  into  the  Hallenbeck  Building,  at  the 
corner  of  Pearl  and  Park  Streets.  The  company  will  occupy  the  basement^ 
street  floor  and  first  floor  above  the  street.  There  is  also  a  new  building  now 
under  way  adjoining  this  structure,  of  which  the  company  will  have  the 
three  corresponding  floors,  giving  it  a  total  of  about  30,000  square  feet  of 
floor  space.  Its  largely  increased  facilities,  close  proximity  to  the  business 
centers  and  shipping  accommodations  make  possible  the  carrying  of  even 
greater  stocks  than   heretofore   and  the  prompt   shipping  of   orders. 


UNITED   STATES  PATENTS  ISSUED  JULY  i,  1902. 
[Conducted   by  Wm.  A.  Rosenbaum,   Patent  Attorney,    140    Nassau    St.,   N.   Y.l 

Reissue,  12,007.  SUPERVISORY  SIGNAL  FOR  TELEPHONE  SWITCH- 
BOARDS; C.  E.  Scribner,  Chicago,  111.  App.  filed  Dec.  5,  1899-  App. 
filed  for  reissue  Feb.  25,  1901.     (See  page  59.) 

703,369.  ELECTRIC  INSTRUMENT  FOR  CAUTERY;  W.  B.  Batcheller, 
Chicago,  111.  App.  filed  March  8,  1902.  A  pistol  grip  having  a  trigger  by 
which  the  switch  controlling  the  cautery  instrument  can  be  readily  con- 
trolled. 

703,420.  PROCESS  OF  MAKING  ELECTRIC  ACCUMULATOR  PLATES; 
R.  M.  Hunter,  Philadelphia,  Pa.  App.  filed  Aug.  i,  1899.  The  process 
consists  in  coiling  strips  of  lead  into  plugs,  mounting  them  in  a  mold  and 
while  subjected  to  a  cooling  process,  casting  molten  lead  around  them  which 
fuses  with  the  outer  layers  of  the  plug;  the  plate  is  afterwards  "formed." 

703.446.  CONDUIT;  W.  L.  McGowan,   Philadelphia,  Pa.     App.  filed  Oct.  23, 

1 90 1.  A  conduit  having  a  number  of  passages  through  it,  built  up  of 
sections,  each  of  which  has  one  end  convex  and  the  other  concave  to 
interlock  with  each  other. 

703.447.  CONDUIT;  W.   L.   McGowan,  Philadelphia,   Pa.     App.   filed  Feb.   8, 

1902.  A   modification  of  the  preceding  patent. 

703.467.  ELECTRIC  INCANDESCENT  LAMP  SOCKET;  G.  H.  Proctor. 
Somerville,  Mass.  App.  filed  Feb.  28,  1902.  An  insulating  lining  for  the 
cap  of  an  incandescent  lamp  socket  having  projecting  ears  through  which 
the    screws   which    fasten   the   cap   to   the   body,   pass. 

703.468.  BRAKE  FOR  ADMINISTERING  PRESCRIBED  RESISTANCE 
TO  THE  STARTING  MOVEMENTS  OF  HAND  OPERATED  CON- 
TROLLERS; W.  E.  Quimby,  New  York,  N.  Y.  App.  filed  Dec.  7.  1900. 
A  vacuum  cylinder  and  piston  are  geared  to  the  controller  shaft  so  that 
atmospheric  pressure  opposes  the  movement  of  the  shaft  and  compels  a 
slow  motion  thereof. 

703,472.  ELECTRIC  LOW  WATER  ALARM;  E.  W.  Rider,  Detroit,  Mich. 
App.  filed  July  24,  1901.  A  U-shaped  expansion  tube  connects  with  the 
boiler  at  different  levels  and  closes  an  alarm  circuit  by  its  expansion  when 
the  water  drops  below  a  certain  level. 

703,476.  OVERHEAD  TROLLEY;  G.  H.  Russell,  Pittsfield,  Mass.  App.  filed 
Jan.  2y,  1902.  The  bearings  of  the  wheel  are  in  dovetailed  blocks  which 
enter  the  harp  and   are  held  therein  by  spring  catches. 

703,490.  STORAGE  BATTERY;  M.  O.  Smith.  Depew,  N.  Y.  App.  filed 
July  13,  1901.  A  variation  of  that  type  of  cell  in  which  the  plates  are 
shaped   like   pans   and   placed   one   within   the   other. 

703,515.     ELECTRIC  SWITCH;  A.  P.  Anderson,  New  York,  N.  Y.     App.  filed 


June  6,  1901.     The  pivot  of  the  blade  is  formed  by  a  bolt  having  a  cham- 
ber  in   its   head    for   a   spring    which   maintains   good   contact   and   prevents 
lost    motion. 
703,541.     WATER  PURIFIER;  Chauncey  Cook  Clark,  Philadelphia,  Pa.     App. 
filed  Jan.  22,   1901.     An  electric  current  passes  through  the  inflowing  fluid. 

703,563.  GUARD  FOR  THIRD  RAIL  SYSTEMS;  S.  Elliott,  Boston,  Mass. 
App.  filed  April  3,  1902.  Side  guards  rest  upon  the  lower  flange  on  each 
side  of  the  third  rail  and  are  held  in  place  by  bolts  passing  through  the 
guards  and   the   rail   web. 

703,589.  TROLLEY  FOR  ELECTRIC  CARS;  C.  J.  Johnson  and  C.  W. 
Benedict,  St.  Louis,  Mo.     App.  filed  Sept.  23,  1901.     Details. 

703,623.  ELECTROPLATING  APPARATUS;  Theodore  F.  Taylor,  Camden. 
N.  J.  App.  filed  June  -6,  1901.  The  articles  to  be  plated  are  within  a 
drum,  the  interior  of  which  is  lined  with  felt,  over  which  is  placed  a 
series  of  wires  electrically  connected  with  one  brush  of  the  generator; 
the  wires  form  the  cathode  with  which  the  articles  to  be  plated  are 
always  in  contact.  The  drum  is  revolved  upon  a  stationary  axle  and  the 
anode  is  suspended  within  the  cylinder   from  this   axle. 

703,649.  SELF  PROPELLED  VEHICLE;  E.  R.  Gill,  Englewood,  N.  J. 
App.  Nov.  II,  1899.  The  motive  power  of  the  vehicle  consists  of  an 
electric  motor  applied  directly  to  each  wheel;  the  rotary  part  of  the  motor 
is  rigidly  attached  to  the  wheel  while  the  relatively  fixed  part  is  mounted 
in  an  annular  bearing  in  the  rotating  part  and  is  restrained  by  a  flexible 
connection  with  the  vehicle  body  which  at  the  same  time  permits  the  wheel 
and  motor  to  be  turned  in  steering. 

703.673.  ELECTRIC  BATTERY  AND  MOUNTING  SAME;  E.  A.  Sperry, 
Clevelar.J,  O.  App.  filed  Sept.  13,  1899.  The  negative  plates  are  attached 
to  the  case,  which  is  made  of  sheet  lead  and  thus  forms  one  terminal  of 
the  circuit. 

703.674.  CONNECTION  FOR  BATTERIES;  E.  A.  Sperry,  Cleveland.  O. 
App.   filed  Sept.    13,  1899.     Details. 

703.691.  ELECTRIC  LOG  REGISTER;  W.  B.  Armstrong,  San  Francisco, 
Calif.  App.  filed  Sept.  15,  1900.  The  apparatus  includes  certain  indi- 
cating devices  to  show  when  the  apparatus  is  deranged  or  not  working. 

703.692.  MANUFACTURE  OF  CARBONS  FOR  ARC  LAMPS;  C.  R.  Boehm, 
Charlottenburg,  near  Berlin,  Germany.  App.  filed  April  12,  1902.  (See 
Current    News   and    Notes.) 

703.700.  TROLLEY  WHEEL;  W.  F.  Hall,  Boston,  Mass.  App.  filed  April  29. 
1902.  A  built-up  wheel,  the  parts  of  which  are  held  together  by  spring^ 
rings  adjusted  to   a   sleeve   around   the   hub. 

703.701.  TROLLEY  WHEEL;  W.  F.  Hall,  Boston,  Mass.  App.  filed  April  30, 
1902.     A  modification  of  the   preceding  patent. 
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703,7'2.  WIRELESS  TELEGRAPHY;  H.  Shoemaker,  Philadelphia.  Pa.  App. 
filed  Feb.  12,  1901.  The  receiving  relay  has  two  circuits,  one  of  which 
includes  a  battery  and  the  other  a  condenser  which  is  charged  by  the  battery 
when  the  circuit  of  the  latter  is  closed.  The  reception  of  a  number  of 
impulses  indicating  a  dash  arc  thus  transformed  by  the  relay  into  a  clearly 
defined  dash,  because  the  condenser  discharges  through  the  relay  in  the 
intervals  between  the  closures  of  the  battery  circuit. 

703,717-  INCANDESCENT  ELECTRIC  LAMP  AND  SOCKET;  J.  C.  M. 
Brown,  Philadelphia,  Pa.     App.  filed  Feb.  28,  1902.     Details. 

703,777  CABLE  TESTING  APPARATUS;  H.  W.  Fisher,  Pittsburg,  Pa. 
App.  filed  July  15,  19CI.  A  hand  switch  to  be  used  in  connection  with 
cable  testing  apparatus  for  conveniently  throwing  in  successively  the 
proper  instruments   and   circuits   for  making  the  tests. 

703,779.  ELECTRIC  RAILWAY;  E.  P.  Frederick,  St.  Louis,  Mo.  App.  filed 
March  20,  1902.  The  bond,  which  is  a  twisted  wire,  is  secured  to  a 
coupling  head  by  passing  it  into  a  chamber  therein  and  then  filling  the 
chamber   with   molten   metal. 

703,782.  TROLLEY  FORK;  E.  L.  Gcntis,  Newport  News,  Va.  App.  filed 
Feb.  2\ ,  1902.     The  wheel  is  mounted  to  tip  laterally  when  necessary. 

703,786.  APPARATUS  FOR  PREVE.NTING  TROLLEY  WHEELS  FROM 
LEAVING  THE  I'LEI)  WIRE;  G.  W.  Hammond,  Philadelphia,  Pa.  App. 
filed   March   3,    1902.      Details. 

703,791-  INCANDESCE.NT  LAMP;  H.  J.  Jaeger,  New  York,  N.  Y.  App. 
filed  Aug.  13,  1901.  A  telephone  annunciator  lamp  having  a  thick  trans- 
lucent top,  which  takes  the  place  of  the  usual  translucent  shield  placed 
over  the  lamp   in   the  switch    board. 

703,810.  TELEGRAPHICALLY-OPERATED  SIGNAL  SYSTEM;  J.  N.  New- 
Bom,  St.  Louis,  Mo.  App.  filed  March  11,  1901.  By  means  of  this  inven- 
tion a  train  despatcher  or  signal  man  can  set  the  semaphore  signals  by 
merely  sending  over  the  circuit  Morse  characters  properly  grouped  to 
control    the   respective   signals. 

703,837-  MANUFACTURE  OF  BRAIDED  CORDS  OR  CABLES  FOR 
ELECTRIC  LIGHTING  OR  LIKE  PURPOSES;  C.  Schurmann.  Dussel- 
dorf,  Germany.  App.  filed  Dec.  24,  1900.  The  insulating  threads  arc 
braided  around  the  individual  wires  of  a  cord  or  cable  and  at  the  same 
time    interbraided    with   each   other    to   hold   the   structure   together. 

70J.842.  WIRELESS  TELEGRAPHY;  H.  Shoemaker,  Philadelphia,  Pa.  App. 
ifilcd  Feb.  I,  1901.  The  sounder  carries  two  circuits,  one  of  which  is 
closijd  when  the  coherer  is  actuated  and  the  other,  which  includes  a  con- 
densei'i  charged  from  the  battery  in  the  first  circuit,  is  energized  while 
the  dc-\Coherer  is  active;  the  sounder  therefore  indicates  a  dash  when  the 
usual  rapidly  recurring  impulses  representing  the  same  are  received. 
703,857-  ELIECTROMETALLURGICAL  TREATMENT  OF  ZINC  ORES.  AND 
ESPECl  ALLY  BLENDE;  C.  J.  Tossizza,  Paris.  France.  App.  filed  Aug. 
6,    1901.1     There   arc  two   processes,   the   first   consisting  in   the   electrolysis 
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of  the  salt  of  rinc  with  the  employment  of  soluble  anodes  of  pure  coppe'. 
Mctnllic  txnc  is  thus  obtained  at  the  cathode  while  the  anode  dissolves 
with  the  production  of  copper  sulphate.  The  voltage  necessary  for  the 
opcr.ition  is  i.i  volt  at  the  minimiim.  rising  to  1,5  volts  with  40  ampere* 
per  .«quare  meter.  The  sccoml  operation  reconstitutes  the  anode  plates 
of  copper,  to  which  end  they  arc  used  as  cathodes  in  an  electrolytic  opera 
tlon  wherein  the  anodes  arc  insoluble,  the  electrolyte  being  formed  of  the 
•ulph.-»te  of  copper  produced  in  the  first  operation,  which  is  preliminarily 
charged  with  snlphnrie  acid.  The  copper  is  deposited  at  a  minimum 
voltage  of  .31  and  for  practical  current  densities  has  a  voltage  of  about 
.5.  Taken  together  the  tw'  operations  permit  the  electrolysis  of  the 
»inc  at  a  voltige  the  sum  of  which  for  the  two  operations  has  a  minimum 
of   1.4   and   a  maximtim  of  t  volts. 


703.861.  ELECTROLYTIC  CELL  AND  ELECTRODE  THEREFOR;  August 
A.  Vogelsang,  Dresden.  Germany.  App.  filed  March  s>  1901.  Enables  all- 
platinum  electrodes  to  be  used  economically.  The  cell  is  so  constructed 
that  the  electrolyte  passes  alternately  up  and  down  between  the  electrode*. 
the  end  ones  of  which  only  are  used  for  the  inflow  and  outflow  of  current, 
the  intermediate  ones  having  no  connection  whate%-er  with  the  external 
circuit.  The  electrodes  consist  of  a  slab  composed  mainly  of  an  insulating 
material  faced  on  each  side  with  conducting  strips  of  platinum,  which  strips 
alternate  with  exposed  portions  or  surfaces  of  the  body  of  the  electrode. 
703,875.  ACTIVE  MATERIAL  FOR  STOR.\GE  B.\TTERIES  AND  PRO- 
CESS OF  M.\KI.NG  SA.ME;  W.  E.  Winship.  San  Francisco.  Cal.  App. 
filed  March  14,  J901.  The  process  of  forming  an  active  material  for 
storage  batteries,  consisting  of  stiitably  binding  a  mass  of  lead  salt  which 
will    retain    its    conformation    after    immersion,    and    reducing    it    by    elec- 


703 


70i 


703,895.— Separator    Plate    for    Secondary    Batteries. 

lriil\>is  to  spongy  lead  in  an  electrolyte  which  is  a  solvent  for  the  lead  salt. 
and  from  which  solution  lead  trees  essentially  parallel  to  each  other  are 
plated   out  within   the   mass. 

,892.  ELECTRIC  TELEGRAPHY;  S.  G.  Brown,  London.  England.  App. 
filed  Nov.  5,  1900.  A  number  of  transmitting  instruments,  a  corresponding 
number  of  batteries  adapted  to  be  worked  in  series  thereby,  a  similar 
number  of  recording  instruments  actuated  by  the  combined  effect  of  positive 
and  negative  impulses  simultaneously  transmitted  and  adapted  to  simul- 
taneously register  sign-ils  on  one  side  or  the  other  of  their  xero  line* 
depending  on  the  polarity  of  the  currents  sent  by  the  transmitter*. 

,895  SEPARATOR  PLATE  FOR  SECONDARY  BATTERIES;  A.  F. 
Clark,  Philadelphia.  Pa.  App.  filed  Oct.  18,  1900.  The  separators  hav- 
pockets  which  receive  the  active  material  that  becomes  detached  from  the 
plate,  thereby  preventing  it  from  falling  to  (he  bottom  and  short-circuiting 
the  cell. 

,902.  PROTECTING  DEVICE  FOR  INDUCTION  MOTORS;  J.  H 
I^'KRle,  L.isalle,  III.  .App.  filed  Oct.  21,  1901.  .\  switch  whereby  a  heavy 
fuse  can  be  thrown  into  circuit  in  starting  the  motor  and  a  lighter  fuse 
afterwards   thrown    in   to   serve   under   running  conditions. 

,909.  AUTOMATIC  FIRE  ALARM;  M.  K.  Fred.  Bandera.  Texaa.  App.  filed 
March  22,  190a.  Metallic  links  arc  suspended  from  two  conductors  which 
are  strung  through  the  area  to  be  protecle<l.  said  link*  being  partially 
covered  by  insulating  material  and  looped  together  in  a  manner  to  prevent 
contact  between  their  metallic  parts.  Excessive  temperature  melt*  the 
connecting  device  between  the  links  and  allows  them  to  assume  a  position 
under  the  action  of  gravity,  where  they  will  be  in  contact  with  each 
other  and  thn*  close  an  alarm  circuit. 

gai.  TROLLEY  POLK;  J  D  Hickman.  Anderson.  Ind  App.  filed  Oct. 
It.  toot.  The  harp  is  pivoted  to  the  upper  end  of  the  pole  in  such 
manner  that  the  wheel  can  he  disconnected  from  the  wire  hy  lowering 
the  harp  witho»it  moving  the  pole. 

94a  ELECTRIC  MOTOR  POWER  TR.\NSMITTING  DEVICE;  H.  S. 
Miller  and  G.  C.  Marx.  Eli/ahcth.  N.  J.  App.  filed  Nor.  30.  1901.  A 
sewing  machine  motor  having  a  brake  and  a  circuit  controller  operated  by  s 
single   lever. 

9S3  SELFWINDING  ELECTRIC  CLOCK;  C.  M  Crook.  Bristol.  Conn. 
App.  filed  March  q.  iooi.  The  time  train  and  the  ftriking  train  are  wound 
by  oower  derived  frcm  the  »ame  electro-magriet  and  by  the  same  morc- 
ment  of  the   magnet  armature. 

957.  SEM.VPHORE  INDICATOR  FOR  ELECTRIC  SIGNALING;  H. 
Gulliver.  South  Yarra.  Melbourne,  Victoria.  .Australia.  App.  filed  April 
23.   1902.     Details. 

970.      ELECTRICAL  HEATING  APPARATUS;  J.    R.    Quain.   Middlesex 

i.,,,,ifv     Fn^i^'^-i       .App.    filed    March    10.    1902.      A   tubular   apparatus    in 
'-S    are    surrounded    by    heating   coils   for   the   purpose   of 
■     wing  through    the  tubes. 
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A  Lower  Price  for  Current. 

On  another  page  wc  publish  the  text  of  an  important  circular  just 
issued  by  the  New  York  Edison  Company,  announcing  a  heavy  reduc- 
tion ill  the  price  of  current  to  date  from  September  i.  The  new  scale 
applies  10  the  maximum  rate,  and  the  reduction  is  not  less  than  25 
per  cent.,  which  is  the  more  remarkable  in  view  of  the  fact  that 
pretty  well  everything  else  one  can  mention  is  higher  in  price  and  is 
still  going  up  to  heights  unknown  at  any  time  past,  whether  in  the 
shortness  of  war  or  the  prosperous  days  of  peace.  Hence,  house- 
holders and  dwellers  in  residences  when  they  return  to  New  York 
City  next  fall,  will  find  something  that  is  materially  reduced  in  cost, 
and  we  shall  be  very  much  surprised  if  they  do  not  avail  themselves 
very  liberally  of  the  new  rate.  Ii  would  probably  not  be  at  all  exact 
to  say  that  it  puts  electric  light  to  the  small  retail  user  at  the  same 
price  as  gas,  but  when  other  considerations  are  taken  into  account,  the 
conditions  become  fairly  even,  and  electricity  can  certainly  compete 
for  its  share  of  the  business  on  more  advantageous  terms  than  have 
prevailed  on  Manhattan  Island  since  the  introduction  of  the  electric 
light  twenty  years  ago. 


It  will  be  very  interesting  to  note  the  effect  of  the  new  scale  of  15 
cents  and  downward  on  residence  lighting.  Doubtless  the  manage- 
ment of  the  company  has  gone  carefully  into  the  prospects  of  in- 
creased sale  of  current,  and  perhaps  in  due  time  we  shall  be  able  to 
learn  how  far  their  calculations  and  expectations  have  been  realized. 
We  cannot  forget  that  some  of  those  in  control  of  the  property  have 
occasionally  been  credited  with  an  indifference  to  the  public  and  an 
intention  to  "work  the  thing  for  all  there  is  in  it."  We  can  ourselves 
only  felicitate  them  upon  this  direct  evidence  of  a  resolve  promptly  to 
share  economies  of  production  with  the  public,  which  even  at  the 
worst  shows  a  selfishness  that  is  at  least  enlightened,  and  which  if  re- 
garded impartially  is  a  move  upon  which  any  wise  and  progressive  ad- 
ministration deserves  to  be  warmly  complimented.  The  whole  elec- 
trical industry  is  touched  by  such  an  action  as  this,  for  the  price  of 
current  is  to-day  the  dominant  factor  in  the  entire  range  of  electric 
light,  heat,  power  and  traction,  or  more  than  75  per  cent,  of  that 
domain  of  human  activity  covered  by  the  word  electricity,  and  besides 
most  nearly  affects  the  multitude. 
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A  Type  of  Short-Distance  Transmission. 

In  these  days  there  is  a  disposition  among  engineers  to  turn  up 
the  nose  of  scorn  at  power  transmissions  less  than  a  few  score  miles 
in  length,  and  to  such  a  contemptible  low  pressure  as  2,500  volts. 
Yet  the  short  transmissions,  like  the  early  one  at  Concord,  N.  H., 
described  in  our  columns  last  week,  have  really  to  bear  the  brunt 
of  commercial  work.  They  are  small  individually,  but  numerous  and 
useful,  and  do  their  full  share  o:  the  world's  work  in  spite  of  their 
lack  of  sensational  features.  The  Concord  plant  in  particular  de- 
serves something  of  the  respect  due  to  age,  for  it  was  one  of  the 
very  earliest  of  American  polyphase  *^ransmission  plants.  If  our 
memory  serves  us  correctly,  the  first  three-phase  induction  motor 
I  put  into  service  on  this  side  of  the  water  went  into  the  Concord 
plant  in  the  very  early  autumn  of  1893,  before  the  hydraulic  plant 
was  started.  A  customer  had  contracted  for  service,  ant'  wanted  it 
before  the  water  plant  was  ready.  He  did  not  want  to  get  a  con- 
tinuous-current motor  for  merely  a  few  months  of  use,  and  so  a 
small  three-phase  generator  was  borrowed  and  put  up  in  the  old  steam 
station  in  the  city.     The  customer  got  the  first  three-phase  induction 
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motor  sold  and  delivered  in  this  country,  and  later,  when  the  new 
station  was  ready,  the  polyphase  equipment  was  transferred  to  the 
transmission   ci'^cuit. 


The  Concord  plant,  too,  was  one  of  the  first  alternating  plants  to 
break  away  from  the  2,000-volt  limit  in  its  primary  circuits,  and 
one  of  the  first  to  adopt  the  practice,  now  standard,  of  using  long 
secondaries  fed  from  banks  of  large  transformers.  It  is  like  other 
plants  on  rivers  subject  to  freshets,  more  or  less  liable  to  inter- 
ruptions from  high  water,  and  has  been  bothered  by  anchor  ice — 
that  greatest  pest  of  hydraulic  plants — so  tliat  in  .due  season  it  had 
to  come  to  an  auxiliary  steam  plant,  as  many  another  plant  has,  and 
in  the  course  of  enlargement  has  come  to  direct -coupling  and  modern 
methods  of  governing.  And  speaking  of  regulation,  the  Concord 
plant  was  one  of  the  first  to  try  automatic  regulation  of  the  gener- 
ator fields  from  pressure  wires  led  back  from  the  center  of  dis- 
tribution. So,  altogether,  it  is  an  interesting  type  of  short-distance- 
transmission,  and  is  to-day  handling  an  exceptionally  large  load  for 
a  city  so  small  as  Concord.  And,  even  now,  where  the  main  trans- 
mission has  been  raised  to  10,000  volts,  it  is  interesting  to  note  that 
the  distribution  voltage  of  2,500  remains  where  it  was  put  ten  years 
ago,  and  that  present  advanced  practice  has  merely  moved  up  to  the 
Concord  mark. 


Mr.  Patterson  examined  the  resistances  of  fine  spirals  of  different 
metals  in  powerful  transverse  magnetic  fields,  using  intensities  up 
to  29.2  kilogausses.  In  all  materials  except  German  silver,  he  found 
a  small  increase  of  resistance,  which  appeared  to  vary  as  the  square 
of  the  gaussage.  In  cadmium,  the  increase  was  most  marked, 
amounting  to  nearly  one-quarter  of  one  per  cent,  at  the  highest 
gaussage  used.  In  platinum  it  was  the  least,  being  only  one  two- 
hundredth  of  one  per  cent.,  or  some  fifty  times  smaller.  Working 
out  the  results  on  the  ionic  theory,  the  acceleration  developed  in  these 
metallic  ions  in  unit  electrostatic  field  varies  between  4  and  T] 
bicrons  per  second,  the  mean  free  path  being  from  6  to  41  bicrons. 
The  number  of  ions  per  cubic  centimeter  is  about  one  hundred  times 
the  accepted  number  of  molecules  in  a  cubic  centimeter  of  gas  at 
standard  temperature  and  p'-essure.  Silver  and  copper  behaved  in 
all  respects  very  nearly  alike,  as  their  close  agreement  in  normal 
resistivity   would   suggest. 


The  Ionic  Theory  of  Conduction. 

The  ionic  theory  of  c()nductif)n  through  li(|ui(is,  j.  c,  electrolytes, 
now  rests  upon  a  reasonably  well  fortified  base.  The  ionic  theory 
of  conduction  through  gases  is  in  very  general  provisional  accept- 
ance; and  now  the  guns  of  the  ionic  theory  arc  brought  to  bear 
upon  the  conduction  of  electricity  through  metals,  c.  g.,  copper  wires. 
It  would  seem  that  the  jostling  of  molecules  or  atoms  in  gases  beget 
a  few  free  corpuscles  or  ions  in  every  .second  of  time;  the  more 
accentuated  elbowing  of  the  more  compressed  atoms  or  molecules 
of  electrolytes  keeps  myriads  of  ions  always  on  the  shelf  of  oppor- 
tunity, and  the  yet  more  active  collisions  of  adjacent  atoms  in  solids 
brings  enormous  numbers  of  ions  into  temporary  existence ;  so  that 
at  any  instant  there  are  always  hordes  of  them  at  command.  It  is 
suggested  that,  allowing  for  the  great  disparity  in  the  numbers  of 
ready  ions  .their  proximity  and  mean  fre«  path  or  sphere  of  influ- 
ence, the  phenomenon  of  conduction  is  essentially  the  same  in  in- 
sulators,  electrolytes    or   metallic   conductors. 


.According  to  this  theory,  the  conductivity  of  a  metal  is  equal  to 
the  product  of  the  total  free  ionic  charge  per  cubic  centimeter  and 
the  square  of  the  acceleration  under  unit  impressed  electrostatic  field. 
If  this  view  is  correct,  then  the  more  numerous  the  ions,  or  the  more 
thoroughly  disrupted  the  atoms  in  the  metal,  the  better  conductor 
it  should  become.  Perhaps  it  might  be  possible  some  day  to  employ 
patent  ionized  copper  wire  of  2,000  per  cent.  Matthiessen  conductivity 
at  normal  temperatures.  One  can  scarcely  imagine  the  economic  revo- 
lution that  would  follow   in  electrical  engineering. 


A  recent  research  at  the  Cavendish  Laboratory,  published  by  Mr. 
J.  Patterson,  in  the  June  number  of  the  Philosophical  MaRazinc. 
throws  light  on  llii«,  iniix.rt.mt  theory.  \  flying  ion  is  bothered 
l)y  a  magnetic  field.  If  the  direction  of  the  field  be  parallel  to  the 
nutial  velocity  of  the  ion.  the  ion  describes  a  corkskrew  spiral  about 
that  direction  as  axis.  If.  on  the  contrary,  the  field  is  transverse 
to  the  initial  velocity,  the  ion  moves  in  a  cycloidal  path.  In  cither 
case  the  ion  is  delaye<l.  with  its  encumbent  electric  charge,  and  the 
process  of  conduction  is  interfered  with.  In  technical  language,  the 
resistance  is  increased.  Hy  measuring  the  increase  in  the  resistance 
of  conductors,  when  subjected  to  measured  magnetic  fields,  much 
can  be  le.inied  oi>iuerninK  the  Mipjxised  active  ions  in  the  conductor. 
It  has  long  been  known  that  bismuth  undergoes  a  distinct  and  rca<lily 
measurable  increase  <^f  resistance  in  a  magnetic  field.  In  fact,  field 
intensities  are  most  conveniently  measured  by  an  ohmmctcr  and  a 
thin  bismuth  flat  spiral.  Hut  according  to  the  ionic  theory,  the  cfTect 
should  be  met  with  not  only  in  bismuth,  but  also  in  every  metal : 
although  no  necessary  limit  existed  as  to  the  magnitude  of  the  effect. 
Whatever  the  magnitude  of  the  effect  may  be.  it  should,  however, 
increase  as  the  square  of  the  transver.se  field  intensitv. 


Electrolysis  from  Electric  Railway  Currents. 

We  regret  to  note  that  one  of  our  electrical  contemporaries  has 
seen  fit  to  reopen  in  a  sensational  manner  the  question  of  electroly- 
sis from  electric  railway  currents.  Though  the  matter  of  corrosion 
by  leakage  from  railway  return  currents  was  some  years  ago  one  of 
much  C(>ncern.  with  the  advance  of  the  electric  railway  art  and  as  a 
consequence  of  the  thorough  study  given  the  subjtct  by  engineers,  it 
is  now  known,  even  to  the  tyro  in  electric  railway  engineering,  that 
in  the  relatively  few  cases  in  which  injury  from  the  corrosion  of  un- 
dergrouiul  piping  is  apt  to  occur,  a  definite  remedy  is  indicated  by  the 
local  conditions.  This  has  become  so  well  recognized  that  even  the 
daily  newspaper  press  has  ceased  to  harp  on  a  subject 
which  at  an  earlier  time  could  always  be  depended  upon 
to  supi)ly  copy  with  a  thrill  in  it.  I'ntil  this  condition  was 
reached,  corrosion  from  railway  currents  was  one  of  the 
I)rincipal  means  with  which  to  harass  electric  railway  com- 
panies in  the  case  of  friction  with  city  authorities,  and  our 
contem|)orary  is  taking  upon  itself  a  very  grave  responsibility  when 
it  puts  forth  the  wiKl  statement  that  "the  lime  is  beginning  to  arrive 
wlun  reckoning  of  a  gigantic  character  is  to  be  had  between  electric 
street  railway  companies  and  those  who  employ  buried  piping  sys- 
tems for  various  purposes."  The  technical  competency  of  the  writer 
who  would  thus  resuscitate  a  question  that  in  the  past  has  been  so  an- 
noying to  the  electrical  railway  industry,  may  be  gauged  from  the  rem- 
edy propo>ed  for  the  alleged  great  danger — the  insulation  of  all  joints 
of  underground  piping!  .\nd  it  is  left  an  open  question  as  to  whether 
or  not  railway  companies  should  bear  the  expense  of  applying  this 
extraordinary  '•emedy.  It  is  not  our  custom  to  refer  in  criticism  in 
these  columns  to  our  electrical  contemporaries,  but  we  must  make  an 
exception  in  this  case  in  view  of  the  serious  damage  that  might  be 
inflicted  upon  a  great  industry  by  such  an  ill-judged  editorial  utter- 
ance ;  for  though  none  with  any  technical  knowledge  would  give  it 
a  moment's  consideration,  the  newspaper  press  is  apt  to  accept  the 
statements  to  which  we  refer  as  the  opinion  of  one  competent  to 
speak  on  the  subject.  iKcause  they  happened  to  appear  in  the  columns 
of  an  electrical  journal. 
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Electrolytic  Condensers  in  Alternating-Current  Circuits. 
A  paper  on  this  subject,  by  Messrs.  A.  Trowbridge  and  E.  R. 
Walcott,  was  read  at  the  recent  Pittsburg  meeting  of  the  A.  A.  A.  S. 
It  contains  some  interesting  experiments  on  electrolytic  cells  carry- 
ing from  10  to  20  amperes  under  alternating  current  pressures  of 
about  one  volt.  The  frequencies  were  60  cycles  and  144  cycles.  The 
electrodes  were  metallic  plates,  immersed  in  the  electrolyte,  and  sepa- 
rated by  one  or  more  sheets  of  paper.  The  apparent  capacity  of 
these  cells  is  enormous  by  comparison  with  the  capacity  of  electro- 
static condensers,  but  it  is  only  obtained  at  the  expense  of  energy 
loss.  The  efficiency  of  good  electrostatic  condensers  is  very  high, 
approaching  99  per  cent,  in  some  cases ;  while  the  efficiency  of  these 
electrolytic  condensers  is  quite  low,  roughly  about  50  per  cent,  in 
some  cases.  In  other  words,  the  power  factor  of  an  electrostatic 
condenser  is  usually  very  small,  and  the  phase  displacement  of  its 
current,  ahead  of  the  terminal  e.  m.  f.  nearly  90  degrees;  whereas 
the  power-factor  of  these  electrolytic  condensers  was  frequently  as 
high  as  60  per  cent.,  and  the  capacity  reactance  nearly  equalled  by  the 
internal  resistance. 


a  certain  liberty  of  action  which  a  journey  fully  prearranged  does 
not  and  cannot  give. 


It  has  been  due  apparently  to  this  large  internal  resistance,  and  con- 
sequent waste  of  energy,  that  the  electrolytic  condenser  has  not  come 
into  use  on  alternating-current  circuits  for  the  purposes  of  phase 
displacement.  The  apparent  capacity  of  the  apparatus  is  ample,  and 
there  is  no  difficulty  in  securing  the  requisite  number  of  microfarads, 
but  the  apparatus  gets  hot  under  load  and  wastes  power  to  a  pro- 
hibitive degree.  For  the  purposes  of  artificial  lines  in  experimental 
telegraphy,  where  no  great  precision  is  desired,  and  where  retarda- 
tion is  sought  for  without  any  accuracy  as  to  its  adjustment,  the 
electrolytic  condenser  may  become  a  very  useful  apparatus.  Up  to 
the  present  time  this  seems  to  be  its  only  sphere  of  application.  It 
is  a  pity  that  it  cannot  be  freed  from  internal  waste,  because  the 
contrast  in  bulk  and  cost  between  one  farad  in  electrolytic  and 
electrostatic  condensers  is  amazing. 


The  Problem  of  the  Automobile. 

The  present  season  brings  automobilism  into  a  more  conspicuous 
position  than  it  has  before  occupied,  but  we  regret  to  say  that  in 
general  the  electric  machine  is  not  taking  the  prominent  place  which 
it  ought  to  have.  The  cause  of  this  backwardness  is  not  far  to  seek, 
although  somewhat  complex.  In  the  first  place,  the  dism.al  failure 
of  public  electric  automobiles  in  several  cities  tended  to  give  the 
motive  power  a  black  eye  irrespective  of  its  real  merits.  Secondly,  so 
far  as  private  automobiles  are  concerned,  the  lack  of  proper  charging 
facilities  outside  of  the  larger  cities  and  towns  is  discouraging  to 
those  who  are  fond  of  touring.  Gasoline  is  available  everywhere, 
and  the  supply  can  be  promptly  replenished,  while  charging  a  battery 
is  always  a  slow  job,  and  unless  all  the  conveniences  are  at  hand  a 
troublesome  one  to  boot.  One  does  not  wish  to  limit  his  country  tour 
to  lines  of  travel  along  which  he  can  strike  charging  facilities  every 
evening,  and  the  oft  suggested  programme  of  sending  charged  bat- 
teries ahead  to  be  taken  on  at  the  proper  time  is  one  which  bespeaks 
very  limited  knowledge  of  the  difficulties  involved  in  the  task.  For 
twenty  years  the  distribution  of  charged  batteries  to  the  consumer 
has  been  a  favorite  resort  of  the  newspaper  electricians,  but  except 
on  a  very  trivial  scale  it  has  amounted  to  nothing  whatever,  nor  will 
it  in  our  opinion  ever  do  so.  It  is  not  as  some  credulous  souls  have 
thought,  a  question  of  the  weight  of  the  battery,  within  at  least  the 
limits  of  reasonable  probability.  It  is  not  the  fact  of  a  battery 
weighing  one  hundred  or  two  hundred  pounds  that  makes  the  differ- 
ence, but  rather  the  nuisance  of  having  ir  replaced  at  the  proper  time, 
be  it  heavy  or  light.     And  one  in  touring  the  country  wants  to  have 


•Another  cause  of  the  relatively  small  growth  of  electric  automo- 
biling  is  the  altogether  reprehensible  present  tendency  toward  .scorch- 
ing. The  storage  battery  in  spite  of  the  very  fast  running  that  it  has 
sometimes  accomplished,  is  not  the  chosen  motive  power  of  the  driver 
of  thf  Red  Devil.  It  is,  too,  quickly  exhau.sted  if  forced  to  the  output 
required  for  the  record-breaking  runs  over  the  country  roads,  which 
seem  to  be  the  present  fashion.  Even  if  the  Edison's  new  battery 
fulfills  the  rosiest  expectations  of  its  inventor,  it  will  still  be  ill- 
suited  to  this  malignant  purpose.  Unless  this  recent  tendency  is  put 
down  with  a  strong  hand  the  whole  automobile  business  may  be  put 
out  of  existence.  One-half  of  one  per  cent,  of  the  population  cannot 
long  continue  utterly  reckless  of  the  lives  and  happiness  of  the 
other  ninety-nine  and  one  half  per  cent.,  and  if  this  minority  banks 
upon  the  wholesale  use  of  its  money  to  escape  the  penalty  of  its  reck- 
lessness, we  beg  to  remind  it  that  buckshot  and  the  rope  cannot  be 
bribed,  and  that  from  the  decisions  of  Lynch,  J.,  there  is  no  appeal.  It 
will  take  very  little  more  of  the  sort  of  thing  we  have  been  having 
to  bring  either  legislation  so  drastic  as  practically  to  suppress  motor 
vehicles,  or  a  summary  resort  to  that  final  law  of  self-defence,  which 
is  the  substratum  of  all  law.  Ee  this  as  it  may,  the  electric  vehicle 
does  not  meet  the  needs  of  the  scorcher,  we  are  happy  to  say,  and 
hence  it  has  not  yet  come  to  its  own.  When  the  automobile  settles 
down  to  a  full  realization  of  the  field  that  is  really  its  own,  we  have 
little  fear  that  electric  power  will  not  take  its  proper  place  of  prom- 
inence. 


In  all  cities  of  any  size  it  may  be  safely  assumed  that  facilities  for 
charging  batteries  can  be  easily  secured,  and  the  more  required  the 
more  will  be  established.  The  electric  vehicle  has  at  least  one  unique 
advantage,  it  can  be  stopped  and  started  without  any  annoying  pre- 
liminaries, and  is  far  simpler  to  operate  than  any  other  known  type 
of  automobile.  Once  the  batteries  are  fully  charged,  the  subse- 
quent operations  become  very  simple  indeed.  The  whole  success 
of  the  machine  turns  on  the  good  qualities  of  the  battery.  We  are 
not  disposed  to  think  that  extreme  lightness  in  the  battery  is  a  prime 
necessity,  although  in  itself  it  is  a  good  thing.  The  endurance  which 
implies  reliability  and  a  low  rate  of  depreciation  are  the  qualities  most 
important.  We  believe  that  Mr.  Edison  attaches  far  more  import- 
ance to  the  mechanical  and  chemical  stability  of  his  new  battery  than 
to  its  efficiency  of  light  weight.  In  these  latter  particu'ars  it  is  not 
widely  different  from  the  lightest  lead  batteries,  ignoring  the  matter 
of  depreciation.  The  time  has  come,  we  think,  for  the  electric  vehicle 
to  be  taken  up  seriously  as  a  means  of  ordinary  urban  transportation 
of  passengers  and  freight,  and  for  i  determined  effort  to  forget  the 
past  failures  in  present  successes.  The  earlier  vehicles  not  only  were 
in  constant  trouble  with  their  batteries,  but  many  of  them  had  very 
bad  motor  drives.  The  gearing  that  can  be  heard  five  blocks  away  is 
not  a  Sign  of  high  efficiency,  nor  of  battery  endurance.  On  the 
whole,  we  ire  disposed  to  think  that  the  present  run  on  steam  and 
gasoline  vehicles  may  prove  a  good  thing  from  the  standpoint  of 
the  electrician.  It  throws  a  very  disagreeable  burden  of  sorrows 
on  the  other  fellow,  and  it  gives  time  for  a  careful,  steady  attack  on 
the  electrical  problems  involved.  It  is  not  a  bell  hanger's  job,  this 
electric  automobile  business.  On  the  contrary,  it  requires  very  care-' 
ful  and  intelligent  engineering  to  bring  out  a  successful  result.  The 
electric  carriages  so  far  built  have  been  good  just  in  proportion  to  the 
designer's  ability,  and  a  moderate  demand  is  better  for  judicious  and 
effective  work  than  a  rush  of  business  that  encourages  the  produc- 
tion of  makeshifts.  The  best  of  our  builders  have  all  the  business  they 
can  comfortably  handle  even  as  it  is,  and  they  will  not  complain  if 
the  demand  does  not  bring  competitors. 


8o 


ELECTRICAL    WORLD    and     ENGINEER. 


Vol.  XL.   Xo.  3. 


Reduced  Price  of   Current  in  New  York  City. 

An  important  announcement  has  just  been  made  by  the  New  York 
Edison  Company,  reducing  the  maximum  price  of  current  for  incan- 
descent and  arc  lighting  25  per  cent.,  or  from  20  to  15  cents  per 
kilowatt-hour.    We  give  the  circular  below  in  full : 

In  accordance  with  the  declared  policy  of  reducing  the  prices  of 
the  electric  .service  of  this  company  as  rapidly  as  possible,  consist- 
ent with  efficient  service,  we  beg  to  announce  that  on  and  after  Sept. 
1st  next,  the  maximum  price  for  electric  current  for  incandescent 
and  arc  lighting  will  be  reduced  from  20  cents  to  15  cents  a  kilowatt- 
hour. 

This  change  is  now  made  possible  by  the  addition  to  our  facilities 
for  the  production  and  supply  of  electric  current  of  our  new  Water- 
side station,  at  Thirty-eighth  and  Thirty-ninth  Streets  and  the  East 
River.  This  station,  designed  for  an  equipment  of  about  130,000  hp. 
is  the  largest,  the  most  complete,  and  the  most  modern  in  the  world. 

The  daily  average  use  of  the  entire  installation  connected  with  the 
meter  and  service  wire — excepting  fan  motors  and  heating  appliances 


in  crossing  the  wide  and  crowded  avenue,  and  i  Turd  a  place  not 
only  for  the  lamps,  but  for  street  signs. 

The  competition  was  open  to  artists  without  distinction  of  age 
or  sex,  and  the  jury  consisted  of  15  members,  including  ten  archi- 
tects, painters  and  sculptors  and  five  laymen,  among  its  members 
being  Hon.  Jacb  A.  Cantor,  president  of  the  Borough  of  Manhattan ; 
Mr.  F.  Crowninshield,  president  of  the  Fine  Arts  Federation,  and  Mr. 
John  UeWitt  Warner,  president  of  the  Municipal  Art  Society.  Other 
members  were  Messrs.  F.  S.  Lamb,  P.  B.  Herzog.  Geo.  B.  Post  and 
Bruce  Price.  The  first  prize  was  a  commission  to  execute  the  neces- 
sary full-sized  drawings  and  such  modeled  details  as  would  be  re- 
quired for  the  execution  of  the  proposed  work,  for  a  sum  of  $500. 
The  second  prize  was  $100,  and  the  third  prize,  $50. 

The  regulations  required  that  the  design  submitted  should  not  call 
for  an  expenditure  of  more  than  $1,500  for  the  final  and  complete 
execution  of  the  electrolier.  A  space  not  larger  than  3  feet  by  20 
feet  was  given  as  the  size  of  the  isle  of  safety,  upon  which  the 
electrolier  would  be  set  up.  Drawings  and  models  submitted  were  re- 
quired to  be  on   the  <:cale  of  I'j   inch  to  the  foot,  and  competitors 
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An  Electrolier  Competition. 

The  Municipal  Art  Society  of  New  York  City  organiz.^d  recently 
a  competition  for  the  design  of  an  electrolier  to  be  combined  with 
an  isle  of  .safety  at  the  intersection  of  Fifth  Avenue  an<i  the  South 
side  of  Twenty-third  Street,  the  electrolier  when  completed  t.^  be 
I)reseuted  by  the  society  to  the  city. 

The  aim  of  this  excellent  organization,  who.sc  broad  object  is  to 
improve  artistically  public  buildings  and  prominent  objects  on  the 
city  streets,  is  in  this  specific  case  to  obtain  a  simple  and  beautiful 
street  fixture  which  may  serve  as  an  example  for  future  work:  to 
help  divide  the  traffic:  to  furnish  n  place  of  .safely  for  f.iot  passengers 


could  submit  a  drawing  or  a  model,  or  both,  the  modeis  In  ing  m  wax 
or  plaster.  It  was  provided  that  competitive  material  shouKl  be  sent 
in  by  June  14,  and  that  the  jury  should  render  its  decision  within  two 
weeks  of  that  date. 

The  comi>elilion  thus  undertaken  by  the  society  proved  very  success- 
ful, and  no  fewer  than  45  drawings  and  models  were  submitted,  all 
of  which  have  be.n  placed  on  public  exhibition  in  the  rooms  of  the 
Architectural  League,  Fine  Arts  Building,  West  Fifty-seventh  Street, 
New  York  City.  Four  awards  have  been  made,  and  wc  illustrate  the 
designs  thus  distinguished.  The  first  prize  of  $500  has  been  awarded 
to  Victor  A.  Ciani ;  the  second  prize  of  $100  has  gone  to  Henrik 
Wallin  ;  the  third  prize  of  $50  has  been  carried  off  by  Wilkinson  & 
Magonigle.  while  honorable  mention  has  been  accorded  to  the  design 
of  Mrs.  Edith  Wcxidman  Burroughs.  The  successful  competitor  is 
required  by  the  rules  of  the  contest  to  make  the  full-sized  drawings 
and  modeled  details;  the  Municipal  Art  Society  will  take  charge  of 
the  execution  and  placing  of  the  work,  in  collaboration  with  Presi- 
dent Cantor. 

We  believe  that  our  readers  will  be  very  much  interested  in  the 
designs  which  we  now  submit,  and  will  view  with  favor  and  approx**! 
the  effort  which  has  thus  been  made  to  improve  the  electric  light 
poles  or  lamp  posts  employed  in  American  cities.  Several  companies 
have  already  made  laudable  efforts  themselves  in  this  direction, 
notably  the  Xew  York  Edison  Company,  and  they  reilize  that  such 
efforts  will  enjoy  public  support  and  sympathy  of  an  active  character. 


July  19,  iyo2. 
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An  Electric  Cement-Making  Plant. 


A 


N  electric  pw^'f^,  plant  recently  installed  at  the  Alsen  American 
Portland  C^ .  <'nt  Works,  at  Alsen,  seven  miles  below  Cats- 
kill,  Green  County,  New  York,  furnishes  an  excellent 
example  of  the  adaptability  of  electric  power  to  meet  the  severe  re- 
quirements of  cement  making  machinery.  This  is  the  only  cement 
manufacturing  plant  in  America  using  electrical  power  so  exten- 
sively and  exclusively.  The  extended  area  on  which  power  is  re- 
quired to  be  distributed,  and  the  heavy  overloads  under  which  many 
of  the  machines  start,  constitute  the  greatest  problem  in  driving 
machinery  in  cement  mills.  These  conditions  appear  to  have  been 
successfully  met  in  this  installation. 

The  boiler  plant  consists  of  four  horizontal  water-tube  boilers, 
of  300-hp  each,  working  at  150  lbs.  pressure.  Natural  draft  is 
furnished  by  a  chimney  210  feet  in  height.  The  generating  plant 
consists  of  three  cross-compound  Corliss-type  engines,  each  direct- 
connected  to  400-kw  generators,  running  at  90  r.  p.  m.  The  flywheel 
and  generator  are  placed  between  the  frames  of  the  high  and  low- 
pressure  cylinder.  There  is  also  one  automatic  tandem-compound 
engine  direct  connected  to  a  loo-kw  generator,  running  at  200  r.  p. 
m.  The  generators  are  wound  for  direct  current  and  250  volts.  A 
15-ton  crane  spans  the  width  of  the  generator  room,  and  travels  the 
entire  length.  The  room  is  lighted  with  arc  lamps  mounted  on 
ornamental  cast-iron   posts. 

The  switchboard  is  of  colored  marble,  and  contains  four  gener- 
ator panels,  one  total  load  panel,  four  power  panels  and  one  light- 
ing panel.  The  board  is  equipped  with  circuit  breakers,  illuminated- 
diai  instruments  and  a  recording  wattmeter  of  5,000-ampere  capa- 
city. The  service  switches  are  all  fused  on  the  back  of  the  board, 
and  the  distributing  switches  are  provided  with  illuminated  name 
plates,  which  are  placed  in  front  of  an  opening  cut  through  the 
marble;  back  of  this  is  connected  a  lamp,  which  serves  as  a  pilot 
lamp  for  that  circuit  and  illumination  for  the  name  plate.  Con- 
nections are  made  between  the  dynamos  and  switchboard  by  lead- 
covered  cables  carried  under  the  floor  of  the  engine  room,  excava- 


tions around  the  foundations  and  under  the  entire  engine  room  floor 
providing  ample  room  for  the  arrangement  of  cables  and  connections. 
All  power  generated  is  electrical,  a  total  of  2,500  hp  being  de- 
veloped. Current  is  supplied  to  51  motors  and  for  lighting  service. 
The  system  of  electrical  distribution  is  by  means  of  underground 
ducts  and  cables,  man-holes  being  constructed  at  convenient  pO!nt> 


FIG.    2. — ELECTRIC    DRILLS    IX    QU.KKKY. 

throughout  the  mills,  and  separate  feeders  run  to  each  group  of 
motors.  The  cables  generally  are  of  a  standard  size,  500,000-cm 
cross  section. 

Motors  installed  throughout  the  plant  are  of  the  slow-speed  type, 
and  are  designed  and  wound  for  the  particular  service  required  of 
them,  individual  motors  being  generally  direct-coupled  or  direct- 
geared  with  flexible  couplings.     Gears  are  provided'  with  planished 


Fig.  I. — Engine  RoOxM,  Showing  Switchbo.akd  anu  Equ.^lizers. 
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iron,  dust-proof  covers,  the  arrangement  of  the  covers  being  such      knife  switch  and  fuse.     Circuit  breakers  are  provided  with  a  stop 
that   the   gc-a;  s  can   be   readily  inspected  ;   the  lower   section   of  the       device,  arranged  to  prevent  action  when  the  motors  are  thrown  in, 


-DUST   COLLECrOK,   FI.M.SHEU    .M.VrKklAL   DEP.XKTME.VT 


gear   case   is   a   heavy   casting   set    in   the    foundation    construction, 
which  permits  of  the  gears  being  run  in  oil. 

Each  motor  is  provided  with  a  starting  panel  mounted  on  an 
angle-iron  construction,  erected  on  a  heavy  cast-iron  base  and  en- 
closed with  a  planished  iron  cabinet.  Each  cabinet  is  divided  into 
ihrec  sections.     The  first  or  lower  section  is  designed  for  the  start- 


FIG.   5. — DIRECT-CO N.XEt TED   MOTOR   AND   BLOWER  FOR  FURNISHING   -MR  TO 

CLINKER  prr. 

thus  providing  a  time  element  feature.  Above  the  third  section,  at 
the  top  of  the  cabinet,  is  mounted,  exposed  to  view,  an  ammeter 
and  pilot  lamp ;  the  ammeter  is  continuously  in  circuit,  showing  at 
rtll  times  the  load  on  (he  motors. 


I, 


IK..   4  — MOTOR   STAKTIN(.   PANEL   AND  CAniNET. 

iiig  rcsislanco.  which  is  unnsually  heavy,  to  allow  for  the  severe 
overloads  required  to  start  the  variotis  machinery:  the  second  sec- 
tion is  designed  for  the  multiple  switch -s  for  cutting  out  the  re- 
sistance, and  the  third  section  is  designed  for  the  circuit  breaker. 


Fir,,   t. — ENGINE  ROOM   SWITCHBOARD. 

Cement-dnst  collectors  arc  electrically  operated.  Two  collectors 
are  installed,  one  in  the  raw  material  department,  and  one  in  the 
finished  material  department,  connection  being  made  from  the  col- 
lector direct  to  the  various  machines. 


July  19,  1902. 
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The  pumping  station  is  located  on  the  Hudson  River,  about  one 
mile  from  the  power  house,  and  is  connected  by  a  pole  line.  The 
meter  pump  supplies  water  to  a  reservoir  for  boiler  feed  and  con- 
densing purposes  and  general  use. 


-pindle  up  and  down  through  the  coil.     A  rotary  motion  is  given  to 
the  spindle  by  means  of  a  rifled  rod,  ratchet  and  pawl. 

The  lighting  is  installed  on  the  iio-volt,  three-wire  system,  with 
a  duplicate  set  of  motor-generator  equalizers  installed  in  the  engine 


Fig.  7. — Equ.\lizing  Sets  for  Lighting  System. 


The  quarry  is  located  about  a  half  mile  from  the  main  building, 
connected  by  a  tram  road.  Electric  drills  are  used  throughout, 
power  being  secured  from  the  main  generating  plant  by  a  pole  line 
connection.     At  the  quarry,  a  direct-current  motor  drives  an  alter- 


room.  These  equalizers  consist  of  two  5-hp  direct-current,  shunt- 
wound  motors,  connected  in  pairs  on  a  common  bed  plate,  by  flex- 
ible couplings.  The  equalizers  are  thrown  in  circuit  by  means  of 
a  triple-break,  twe-pele  switch,  resistance  being  inserted  through  the 


Fig.  8.— General  View  of  Ball  and  Tube  Mills. 


nating-current  generator  of  low  voltage  and  low  frequency,  from 
which  the  drills  are  operated.  The  drills  are  each  provided  with 
double  solenoids,  which  are  alternately  energized,  drawing  the  drill 


different  clips  of  the  switch.     A  double-reading  ammeter  shows  the 
amount  of  current  furnished  to  either  side  of  the  system. 

The  buildings  are  lighted  by  incandescent  electric  clusters,  which 
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are  hung  below  the  bottom  chord  of  the  roof  trusses,  and  are  pro- 
vided with  lowering  apparatus  similar  to  that  generally  used  for 
arc  lamps.  The  various  machines  and  tunnels  are  lighted  with 
single  incandescent  lights.  The  wiring  throughout  the  buildings 
is  installed  in  steel  conduit. 

The  grounds  around  the  building  are  lighted  by  arc  lamps  sus- 
pended on  iron  brackets  bolted  to  the  walls  of  the  buildings.  The 
centers  of  distribution  for  lighting  service  are  placed  at  various 
locations  throughout  the  mills,  and  are  fitted  with  planished  iron 
cabinets  of  general  design  and  construction,  similar  to  those  de- 
scribed for  motor.-.  Each  lighting  circuit  is  controlled  by  a  separate 
switch. 

A  signal  system  is  provided  from  various  locations  throughout  the 
mills,  connecting  with  a  signal  gong  in  the  engine  room  for  the 
purpose  of  signalling  to  the  engine  room  for  cutting  in  or  out  cur- 
rent to  various  feeders. 

A  fire-signal  system  is  installed  throughout  the  entire  plant,  con 
necting  the  various  points  with  an  alarm  in  the  chief  engineer's 
office.  A  complete  private  telephone  system  affords  connection  be- 
tween various  points  throughout  the  plant,  the  offices  of  the  com- 
pany and  the  private  dwellings  of  the  officers.  The  electrical  plant 
was  installed  by  the  D'Olier  Engineering  Company,  of  Philadelphia. 

A  New  Laboratory  Switchboard  Jack.* 


By  F.  C.  C.xldwell. 

THE  requirements  of  a  good  dynamo  laboratory  switchboard 
jack  may  be  stated  as  follows:  It  should  be  able  to  carry 
its  proper  current  without  undue  heating  or  drop;  the  plug 
should  be  so  designed  that  it  will  be  easy  to  insert  and  withdraw  and 
cannot  be  forcc<l  so  tightly  into  the  jack  that  it  will  stick.  This 
latter  requirement  rules  out  the  taper  jack,  which  is  also  excluded 
by  the  next  requirement,  namely  that  the  jacks  and  plugs  shall  be 
inexpensive;  further,  the  jack  should  be  such  that  the  plug  cannot 
be  unseated  by  a  sideway  pull,  and  it  should  lend  itself  readily  to 
multiplication — that  is,  allow  of  the  insertion  of  more  than  one  jack 
in  a  terminal;  the  jack  should  also  give  a  neat  appearance  to  the 
front  of  the  switchboard,  and  the  part  exposed  on  the  front  of  the 
board  should  be  easily  and  cheaply  dressed  up  or  replaced  in  case 
of  burning. 

As   will   he   seen    from   Fig.    I,   the  jack   proper,   A.   consists  of  a 


IK..     I.       l)i;rAll.    DR.XWING    OF    JACK. 

brass  tube  tn.idc  on  the  turret  lathe  from  one  inch  brass  rod.  This 
is  bored  and  rcanicd  to  ^  inch,  and  turned  down  to  H  inch,  with 
the  exception  of  the  shoulder  which  forms  tlic  front  or  exposed  end. 
which  is  left  full  diameter  and  is  ^4  inch  long.  The  front  edges, 
both  inside  and  outside,  are  rotinded,  and  the  back  end  is  threaded 
with  a  standard  SjJ  inch  thread  for  about  one  inch  of  its  length.  This 

•  I'aprr  rent  .-^t  tlir  t'ittsliurR  meeting  of  the  .\.  A.  .\.  S. 


jack  tube  forms  the  unit,  and  any  number  required  can  be  con- 
nected up  by  suitable  yokes  on  the  back  of  the  board.  In  the  labor- 
atory of  the  Ohio  State  University  the  standard  yoke  is  a  small 
brass  casting,  having  two  holes  for  the  jack  tubes  and  a  lug  into 
which  is  soldered  the  wire.  This  is  shown  in  B  and  C,  Fig.  i.  A 
standard  ^-inch  iron  nut.  preferably  faced  off.  is  screwed  on  the 
back  of  the  tube  to  hold  the  jack  in  the  board,  as  seen  at  D,  Fig.  i, 
where  the  standard  terminal  having  two  jack  tubes  is  shown. 

The  plug  used  with  this  jack  is  simply  a  piece  of  f^-inch  brass 
rod  6  inches  long,  with  one  end  rounded  and  slit  about  two  inches 
with  a  saw ;  the  other  end  is  drilled  for  the  cord,  and  the  plug  is 
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pinned  in  a  wooden  handle  with  a  small  screw.  To  make  it  more 
springy  it  is  best  to  reduce  the  diameter  a  little  where  the  plug 
leaves  the  handle. 

It  will  be  noticed  that  there  is  very  little  machine  work  on  any 
part  of  this  terminal.  The  tubes  are  made  very  rapidly  on  the  tur- 
ret lathe,  and  require  no  further  treatment  except  reaming  out 
and  facing.  The  yokes  require  a  little  facing  on  the  einery  wheel 
and  drilling  for  the  wire  connection. 

As  made  in  small  quantities  and  with  cheap  Jabor.  the  cost  of  the 
tubes  is  about  g'/i  cents  each,  of  the  yoke  6  cents,  of  the  nuts  ^i 
cent,  and  of  the  plug  complete  in  the  handle  and  ready  for  soldering 
in  the  cord,  about  10  cents.  Thus  a  complete  terminal  with  two 
tubes  costs  about  26  cents.  If  made  in  larger  quantities  this  cost 
could,  of  course,  he  reduced,  especially  by  making  the  yokes  from 
sheet  brass  with  a  die.  It  is  also  to  be  noticed  that  these  jacks  are 
very  easy  to  install  in  the  board,  only  one  ^-inch  hole  being  neces- 
sary for  each  jack  tube.  The  tubes  are  also  very  readily  removed 
for  facing  ofT  or  rei)lacinR.  and  are  very  easily  smoothed  up  in  a 
lathe  in  case  of  burning.  These  jacks  give  a  very  neat  appearance 
to  the  board  as  is  seen  in  Fig.  2,  which  shows  a  board  fitted  with  the 
jacks. 

With  regard  to  the  current  carrying  capacity,  a  test  was  inade  by 
selecting  to  of  these  jacks  which  had  been  in  use  for  several  inonths. 
connecting  them  in  .series  with  plugs  and  cords,  and  sending  100 
amperes  through  them.  The  highest  drop  between  the  jack  and  plug 
was  .01  volt,  the  lowest,  .oo-!.  and  the  average  ocxv  The  heating  of 
the  jacks  at  the  end  of  15  minutes  was  hardly  perceptible. 


Marconi*s  Transatlantic  Experiments. 


Mr.  \'yvian.  engineer  in  charge  of  the  erection  of  the  Marconi  sta- 
tion in  Cinada.  st.^cs  that  Mr.  Marconi  will  not  come  to  Cape  Breton 
until  the  latter  part  of  August  next.  The  postponement  of  Marconi's 
return  to  Canada  is  said  to  be  due  to  the  fact  that  the  Italian 
Government  has  just  placed  at  his  disposal  a  war  vessel,  on  board 
of  which  Marconi  will  make  experiments  in  long-distance  wireless 
telegraphy.  In  the  meantime  it  is  altogether  likely  that  communi- 
cation with  the  station  at  Cornwall.  Eng..  will  be  established  by  Mr. 
Vyvian.  It  is  thought  that  Marconi  will  go  direct  to  Cape  Breton  in 
the  Italian  warship. 
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An  Electromagnetic    Rectifier  for  Alternating  Currents. 


By  George  Hart  Morse. 

THE  following  experiment  is  due  to  a  suggestion  by  the  writer. 
The  apparatus  was  arranged   and  the  experiments  performed 
by  Mr.  C.  R.  Cushman,  a  recent  graduate  from  the  Depart- 
ment of  Electrical  Engineering  in  the  University  of  Nebraska. 

The  object  to  be  attained  was  the  division  of  an  alternating  cur- 
rent into  two  unidirectional,  pulsating  currents,  through  the  medium 
of  a   double   electric    arc   drawn   between    three    carbon    points,   the 


of  the  Hoyt  type,  while  B  is  a.  direct-current  Weston  ammeter.  That 
the  latter  was  incapalbe  of  responding  to  an  alternating  current 
was  shown  by  reversing  the  terminals  during  the  experiment,  thus 
causing  the  needle  to  kick  ofif  from  scale  in  a  negative  sense.  Any 
deflection  of  ammeter  B  would  therefore  indicate  a  unidirectional 
component  of  the  alternating  current  as  circulating  through  the 
upper  branch  in  which  B  is  located,  while  it  may  be  likewise  in- 
ferred that  an  equal  and  opposite  component  is  at  the  same  time 
circulating  in  the  lower  branch  of  the  experimental  circuit.  Since 
normally  before  the  magnet  is  energized  we  would  have  equal  alter- 
nating- currents  flowing  in  these  two  paths,  assuming  that  they  are 


FIG.    I. — ELECTRIC   LIGHT  CARBONS   AND  ELECTROMAGNET. 

arcs  being  •immersed  in  a  strong  magnetic  field.  To  this  end  three 
electric  light  carbons  were  arranged,  as  shown  in  Figs,  i  and  2,  the 
alternating  current  entering  by  the  lower  carbon,  Fig.  i,  and  leaving 
through  two  simultaneous  arcs  established  between  the  lower  and 
upper  carbons,  respectively.  The  plane  determined  by  the  three 
pointed  ends  of  the  carbons  was  in  the  experiments  so  situated  half 
way  between  the  poles  of  the  large  electromagnet,  also  shown  in 
Fig.  I,  that  it  was  at  right  angles  to  the  line  joining  the  centers  of 
the  poles,  the  arcs  being  in  the  strongest  part  of  the  field. 

The  core  of  the  magnet  was  composed  of  56  pieces  of  very  soft 
iron  v/ire,  their  average  length  being  three  feet,  and  the  diameter 
of  each  wire  approximately  .15  inch.  The  winding  consisted  of 
1,000  turns  of  No.  10  copper  magnet  wire.  This  magnet  was  fed 
with  a  constant,  direct  current  by  means  of  an  independent  circuit 


FIG.    2. — EXPERIMENTAL    APPARATUS. 


provided  with  a  regulating  rheostat,  R,  and  ammeter,  C,  Fig.  3. 
For  the  sake  of  clearness  the  magnetic  poles  are  in  Fig.  3,  indicated 
as  being  merely  in  the  vicinity  of  the  arcs,  and  not  at  all  in  the 
position  which  was  really  occupied  by  them  during  the  experiments. 
The  alternating  current  was  obtained  from  one  phase  of  a  Gen- 
eral Electric  three-phase,  rotating-field  alternator,  which  was  run 
at  such  a  speed  as  to  produce  a  frequency  of  44  cycles  per  second. 
In  the  lower  diagram  of  Fig.  3,  D  is  an  alternating-current  ammeter 


FIG.   3. — DIAGRAM  OF  ARRANGEMENT  OF   APPARATUS. 

of  equal  resistance,  a  reading  of  B  equal  to  half  that  of  D  would 
imply,  roughly,  a  complete  degree  of  rectification.  This  condition 
was  by  suitable  arrangement  acutally  achieved,  as  will  be  seen  from 
the  following  experimental  results  : 
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Comparison  of  the  two  experiments  also  show  that  for  the  same 
'ength  of  arc,  other  conditions  remaining  the  same,  less  alternating 
current  flows  while  the  arcs  are  afifected  by  the  stronger  field. 


Professor  Bell  and  Wireless  Telegraphy. 


According  to  a  recent  dispatch  from  Chicago.  Prof.  Alex.  Graham. 
Bell,  while  passing  through  that  city  on  his  way  to  Minneapolis,  ex- 
pressed himself  in  the  following  language  regarding  the  future  of 
wireless  telegraphy : .  "Wireless  telegraphy  will  never  be  made 
practicable  for  service  on  land.  I  believe  the  invention  \\\\\  supplant 
the  oceanic  cables  when  it  is  sufficiently  developed  to  be  reliable 
for  the  transmission  of  messages,  but  it  can  never  take  the  place  of  the 
telegraph  or  the  telephone." 
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Radiant  tfficiency  of  Arons  Mercury  Arc  Lamp.* 


By  William  C.  Geer. 

THE  electric  arc  between  mercury  terminals  in  a  vacuum  has 
been  known  for  many  years'  to  emit  an  intense  light.  Arons" 
first  made  a  form  of  vacuum  tube  m  which  the  arc  could 
be  easily  studied.  From  the  intensity  of  the  emission  spectrum  it 
was  supposed  that  the  radiant  efficiency  of  this  arc  would  be  high. 
In  order  to  test  this  idea,  the  measurements  to  be  described  were 
made. 

A  mercury  arc  lamp  after  the  form  described  by  Arons"  was 
mounted  upon  a  block  of  wood  which  could  be  tipped  so  as  to  make 
the  arc,  and  connected  to  a  no-volt  direct-current  circuit.  The 
method  of  measuring  the  efficiency  was  the  one  described  by  Merritt'. 
and  frequently  used  in  the  Cornell  laboratory.  Certain  modifica- 
tions in  proceeding  and  calculation  were  employed  in  accordance 
with  the  deduction  of  N'ichol.' 

The  "radiation  from  the  lamp  was  allowed  to  fall  upon  the  face 
of  a  thermopile,  and  the  first  throw  of  the  galvanometer  read'.  This 
value  gives  the  total  radiation  .-/.  The  throw  was  then  observed 
with  a  cell  of  water  interposed  between  the  lamp  and  the  thermopile, 
giving  the  reading  due  to  the  luminous  energy  alone,  a'.  A  correc- 
tion reading  for  heat  transmitted  by  the  water  was  taken  by  ob- 
serving the  throw  of  the  galvanometer  when  a  cell  of  iodine  in  car- 
bon disulphide  was  interposed  together  with  the  water  cell.  Calling 
this  reading  c',  then,   acording  to  Nichols, 


efficiency  =    (  1         —  I      . 
V  a' J   A' 


Considerable  difficulty  was  experienced  at  first  owing  to  the  fre- 
quency with  which  the  lamp  went  out.  This  happened  most  often 
when  running  with  low  currents.  There  was  no  way  that  this  could 
be  remedied.  In  order  to  be  sure  that  all  readings  were  observed 
when  the  lamp  was  burning,  a  small  mirror  was  so  mounted  near  the 
galvanometer  that  the  light  from  the  lamp  was  reflected  into  the  free 
eye.  In  this  way  the  extinguishing  of  the  lamp  was  recognized. 
It  was  thus  necessary  to  rei)cat  until  readings  were  obtained  with  the 
lamp  burning  throughout  the  time  of  the  throw. 

Another  more  serious  difficulty  was  due  to  the  fact  that  the  glass 
of  the  lamp  l)ccaine  highly  heated  by  the  arc.  Thus  the  total  radia- 
tion readings  do  nr)t  represent  the  real  total  energy  from  the  arc, 
but  rather  the  energy  from  the  arc  plus  considerable  energy  from  the 
heated  glass.  To  overcome  this  difficulty  and  obtain  readings  which 
would  be  proportional  to  the  energy  of  the  arc  alone,  several  de- 
vices were  tried.  None  of  them  gave  complete  satisfaction ;  by  far 
the  best,  however,  is  with  the  use  of  a  chrf)nograph  in  the  following 
manner: 

With  the  io<!iiic  and  water  cells  removed,  as  soon  as  possible  after 
striking  the  arc  the  screen  was  drawn  away  and  the  first  throw  of  the 
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galvanometer  observed.  .\t  the  instant  this  reading  was  obtained 
the  key  was  pressed,  thus  simultaneously  extinguishing  the  lamp,  by 
breaking  the  circuit,  and  recording  the  time  of  the  observation  by 
means  of  the  chronograph.  This  latter  instrument  was  actuated  by 
a  chronometer  which  was  marking  two  .second  intervals. 

While  the  lamp  cooled  several  successive  throws  were  observed,  the 
time  being  recorded  at  the  instant  of  each  throw  By  this  means 
a  time  curve  of  cooling  of  the  hot  glass  was  obtained  which,  when 
exterpolafed  hack  to  the  7cro  time-  in  this  case  the  onlinate  axis- 
indicated  the  throw  proportional  to  the  energy  of  the  hot  glass  on 
the  instant  tiiat  the  lamp  was  extinguished.  The  diflFerencc  between 
the  cxterpolatcd  reailing  and  the  one  actually  read  gives  the  mrrev 

*  Paper   read   at  the  Pittsburg  McetinR  of   the   .\     A.   A    S 
'Way.     Dinnl.  Polyi.     }.     n;.   ^qq  n»6n>. 

*  Arons.  HVi'i*.  .Ann.  47.  767  (iSciV 
■Arons.    HVirf.   Ann.     s8-7J   (1896). 

*  Merritt,  Am.  J.  Sci.  37,  167  (i88q). 
•Nichols,  Phys.  Rf  11.  315  (igoo). 
•Merritt.  .4m.  J.  Sci.  41,  41  7(1891). 


due  to  the  arc  alone,  which  was  the  value  desired.  On  plotting  the 
reciprocals  of  galvanometer  throws  as  ordinates  and  time  as  ab- 
scissas, the  curves  proved  to  be  straight  lines,  which  fact  simplified 
the  exterpolation.  One  illustration  will  suffice.  The  e.xterpolated 
reciprocal  value-  is  0.296.  The  corresponding  throw  is  3.38.  The 
diflference  4.36  —  3.38  =  0.98.  The  efficiency  or  a'/A  =  0.448.  The 
efficiency  corrected,  or  (.1  —  c'/a'  )  a'/A  ^  0.427. 

Table  II. 

Volts.  Amperes.                       Efficiency. 

143  385  0.305 

147  502  0.419 

14-4  6.03  0.458 

14.6  7.09  0.406 
145  8.II  0.438 

14.7  9.04  0.479 

The  results  are  given  in  the  Table  II.  The  discrepancy  between 
the  values  is  doubtless  due  to  the  extreme  unsteadiness  of  the  arc, 
which  could  not  be  overcome.  They  indicate  on  plotting  efficiency 
as  ordinates  against  amperes  as  abscissas,  that  a  proportionality  ex- 
ists betwecti  the  efficiency  and  current. 


The  Trend  of  Progress  of  the  Prime  iMovers. 


FOLLOWING  is  an  abstract  of  the  paper  read  by  Prof.  R.  H. 
Thurston  at  the  Pittsburg  meeting  of  the  .\.  A.  \.  S..  and 
referred  to  last  week  in  our  report  of  the  proceedings : 

The  great  prime  movers  have  been  known  in  type,  and  in  some  cases 
in  specific  forms  still  familiar,  since  the  days  of  Hero,  of  Alexandria, 
and,  probably,  may  have  been  in  some  forms  known  to  prehistoric 
Greeks  and  Asiatics.  The  sources  of  power — heat,  falling  w-aters, 
the  winds — all  were  well  known  when  the  earliest  scientific  writings 
were  produced,  and  the  famous  Ale.vandrian  "museum"  contained 
illustrations  and  examples  of  even  some  of  our  simpler  familiar 
types  of  steam  engine    ind  steam  boiler. 

The  prime  movers  made  little  progress  toward  their  present  per- 
fection until  the  commencement  of  the  eighteenth  century  when  the 
steam  engine  of  Savery  and  Worcester — the  old  steam-fountain  of 
Hero  the  Younger — was  displaced  by  the  modern  steam-engine,  a 
real  train  of  mechanism,  devised  by  Xewcomen.  the  inventor  of  the 
modern  type  of  machine,  about  1707.  Meantime,  water-wheels  and 
wind-mills  were  taking  form,  and  the  prime  movers  thus  were  pre- 
paring to  do  their  part  in  the  world.  Improved  by  W'att,  the  steam 
engine  assumed  the  largest  part  of  the  load,  but  the  water-wheels 
and  windmills  have  always  done  a  large  amount  of  work  in  the 
aggregate.  The  industrial  world  came  after  a  time  to  be  moved 
as  a  whole  by  the  prime  mover  of  Watt,  and  steam  power  has  of 
late  performed  vastly  more  work  than  could  the  whole  population 
of  the  world,  unaided. 

The  gas  engine  has  a  history  of  about  the  same  length  as  has  the 
steam  engine  in  its  form  of  a  prime  mover  for  mills.  It  was  introduced 
about  a  century  ago  and  has  progres.scd  meantime  less  rapidly  than 
its  rival,  hut  since  the  middle  of  the  last  century  its  advance  has 
been  steady,  both  in  construction  and  in  employment.  To-day,  this 
motor  has  assumetl  a  perfection  of  design  and  construction,  and  has 
attained  an  excellence  of  economical  performance,  which  is  rapidly 
bringing  it  int<i  use  in  a  great  variety  of  fields,  and  is.  in  fact,  making 
it  a  promising  competitor  with  the  older  motor. 

The  other  motors  have  been  meantime  greatly  improved.  The 
modern  hydraulic  turbine  has  attained  an  efficiency  of  80  per  cent, 
and  tipwards.  and  the  contemporary  windmill  is  a  scfentifically  de- 
signed and  skilfully  made  apparatus  of  but  little  if  any  less  perfection 
for  its  purpose  or  efficiency  in  utilizing  its  form  of  energ>-.  All  the 
common  forms  of  prime  movers  have  now.  thanks  to  advances  in 
sciences  related  to  engineering  and  to  the  progress  of  invention,  be- 
come highly  perfected,  and  the  next  question  of  the  engineer  and  of 
the  employer  of  power  has  come  to  be :  "What  new  motor  can  be 
devised  to  more  perfectly  utilize  the  available  energies  of  Nature?" 

The  serious  wastes  of  the  best  of  heat-tnotors  are  doubly  serious 
and  important  in  view  of  the  fact  that  our  coal  deposits  arc  of 
limited  extent,  and  that,  however,  great  they  may  appear,  that 
limit  will  be  attained  in  one-fifth  the  time,  even  with  the  best 
practice  of  to-day.  that  would  be  secured  could  the  wastes,  now  ap- 
parently inevitable,  be  extinguished.  Our  best  steam  and  gas  en- 
gines waste  four  times  as  much  of  the  thermal  energies  supplied 
them  as  they  utilize.    A  substitute  for  these  engines  must  be  sought 
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if  they  cannot  be  made  thus  practically  perfect ;  but  no  way  is 
known  by  which  the  purely  thermodynamic  wastes  which  consti- 
tute the  greatest  obstacle  can  be  avoided. 

Our  existing  stores  of  available  energy  may  possibly  be  reinforced 
by  more  complete  employment  of  the  water  powers,  the  wind  cur- 
rents and  the  internal  heat  of  the  earth.  Our  present  wastes  of 
thermal  energy  might  be  reduced  to  comparative  insignificance  could 
a  way  be  found  of  imitating  nature  in  the  complete  utilization  of 
the  supply  through  other  processes  than  thermodynamic.  Nature 
actually  does  produce  light  without  heat,  and,  apparently,  at  least 
power  without  thermodynamic  wastes ;  it  would  seem  that  man 
should  be  able  to  imitate  her  methods.  If  this  could  be  done,  our 
electric  lighting  could  be  provided,  or  a  substitute  of  similar  value 
obtained  in  a  way  that  should  reduce  the  wastes,  as  in  the  firefly  and 
the  glow-worm,  with  one  four-hundredth  as  much  expenditure  of 
energy  as  now  is  exacted  in  the  production  of  light  by  our  usual 
forms  of  illuminant.  It  would  be  possible  to  increase  the  amount 
of  power  derived  from  a  stated  quantity  of  potential  energy  four 
or  five  times.  Heat  drawn  from  the  interior  of  the  earth  would 
provide  us  with  what  may  be  needed  by  man  as  long  as  man  can  live 
upon  a  cooling  globe. 

When  the  inventors  and  discoverers  have  thus  performed  their 
task,  we  shall  be  assured  of  a  vastly  longer  persistence  of  civilization 
upon  the  globe,  shall  be  able  to  employ  mechanical  power  at  a 
fraction  of  its  present  cost,  shall  secure  light  without  heat,  and  of 
a  hundred  times  greater  qiiantity  at  the  same  expenditure,  shall 
distribute  the  electric  current  for  whatever  purposes  at  minimum 
expense  and  shall  make  every  civilized  nation  on  the  earth  many 
times  wealthier,  and  shall  extinguish  poverty  and,  largely,  crime. 


The  Telephone  Situation  in  the  Northwest.* 


By  C.  H.  J'ulson. 

Independent  telephone  companies,  Mr.  Judson  stated,  began 
operations  in  Minnesota  as  early  as  1893,  when  two  or  three 
venturesome  individuals  established  exchanges  in  towns  lying 
at  a  considerable  distance  from  the  commercial  center  of  the 
State.  These  exchanges  were  not  in  competition  and  were  soon 
connected  with  the  Bell  systems  under  traffic  arrangements. 
He  then  went  on  to  describe  the  work  done  at  first  by  irrespon- 
sible promoters,  who  had,  however,  now  disappeared  from  the 
scene,  leaving  good  and  earnest  independent  companies  engaged 
in  reconstruction  and  extension. 

The  field  in  Minnesota  and  the  two  Dakotas  has  been  a  good 
one  for  the  independents,  since  the  Bell  Company,  operating  in 
these  States,  owns  a  comparatively  small  number  of  exchanges, 
perhaps  not  to  exceed  sixteen  in  all.  It  was  found  that  if  a  good 
independent  exchange  were  built  along  the  route  of  the  Bell 
Company's  long  distance  lines  that  the  Bell  people  were  imme- 
diately anxious  to  secure  connections  with  the  new  exchange. 
This,  of  course,  helped  to  encourage  the  independents  very 
greatly,  and  while  the  Bell  Company  has  built  no  new  exchanges 
in  the  States  mentioned  within  the  last  five  years,  every  town 
of  five  hundred  inhabitants  or  more  has  a  telephone  system, 
some  of  them  reaching  to  the  important  centers  near  them  over 
independent  lines  exclusively,  and  some  part  of  the  way  over 
independent  lines  and  part  of  the  way  over  the  Bell  lines.  The 
policy  of  the  Bell  Company  being  to  absorb  the  lion's  share  of 
the  receipts,  the  arrangement  has  not  been  altogether  satisfac- 
tory to  the  independents,  and  new  toll  lines  have  been  con- 
structed giving  strictly  independent  connections  with  the  largest 
independent  exchanges  from  the  outlying  districts.  Other  lines 
are  planned  for  construction  during  this  and  the  coming  season 
which  will  give  the  center  of  distribution,  that  is,  the  twin  cities 
of  Minneapolis  and  St.  Paul,  close  connections  with  all  points 
in  the  States  of  Minnesota  and  North  and  South  Dakota  and 
will  link  the  splendid  system  of  the  Wisconsin  independents  to 
it,  making  a  Northwestern  independent  system  capable  of  hold- 
ing its  end  of  the  competition. 

From  the  report  of  President  Vallentine  of  the  Wisconsin 
Association  he  quoted  the  following  statistics  as  to  the  inde- 
pendents in  that  State :  Exchanges,  137 ;  copper  metallic  toll  lines, 
200  miles;  iron  metallic  toll  lines,  3,000  miles;  iron  grounded  toll 
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lines,  4,000  miles;  toll  sUtions,  650;  telephones  in  use,  23,000;  in- 
vested capital,  $2,316,875. 

From  the  fact  that  the  Minnesota  Association  has  just  been 
organized  it  has  been  impossible  to  gather  complete  statistics 
regarding  the  business  in  that  State,  but  from  present  informa- 
tion they  are  as  follows:  Exchanges,  147;  miles  of  long  dis- 
tance toll  lines,  4,000;  miles  of  circuit,  7,000,  of  which  1,150  miles 
are  copper  metallic;  toll  stations,  725;  invested  capital,  about 
$3)300,000;  telephones  in  use,  34,000. 

South  Dakota  shows  103  exchanges,  2,350  miles  of  toll  lines, 
450  toii  stations,  and  North  Dakota  89  exchanges,  1,875  miles 
of  toll  lines,  carrying  2,750  miles  of  circuits  and  350  toll  stations. 

This  showing  is  indicative  of  the  enthusiasm  which  prevails 
in  the  Northwestern  States  regarding  independent  telephony. 
Since  the  Bell  Telephone  Company  came  into  control  of  the 
Northwestern  Telephone  Exchange  Company  and  the  Wiscon- 
sin Telephone  Company,  their  licensees  in  that  territory,  it  has 
been  endeavoring  to  tie  up  as  many  as  possible  of  the  inde- 
pendent exchanges  under  the  Bell  license  contract,  by  the  terms 
of  which  the  exchange  company  agrees  irrevocably  to  sell  to 
the  Bell.  Very  few  of  the  independent  exchange  companies 
have  signed  this  contract.  They  hold  the  situation  in  their  own 
hands  as  the  long  distance  connections  are  of  far  greater  impor- 
tance to  the  Bell  Company  than  to  them;  they  are  firmly  main- 
taining their  position  and  closing  no  contracts  which  will  bind 
them  to  the  Bell  corporation.  In  the  natural  order  of  events  the 
Bell  Company  will  make  extraordinary  efforts  to  get  hold  of 
many  of  the  larger  independent  systems,  since,  if  they  are  cut 
off  from  them,  they  will  lose  very  valuable  connections  in  future. 
Were  the  independents  in  a  position  to  duplicate  on  short  notice 
the  six  trunk  lines  running  in  various  directions  throughout  the 
State  of  Minnesota  and  into  the  Dakotas,  the  Bell  people  would 
find  themselves  without  feeders  in  almost  the  entire  territory, 
so  that  it  is  very  clear  why  they  should  make  the  most  extraor- 
dinary efiforts  to  tie  the  independent  people  to  them.  There  is 
little  danger  as  matters  stand  at  present  that  such  a  consumma- 
tion will  come  to  pass  unless  inducements  far  out  of  the  ordinary 
are  made.  In  any  event,  however,  the  money  received  would 
probably  be  reinvested  by  the  independent  who  sells  out  to  the 
Bell  in  an  opposition  plant,  giving  him  in  all  probability  a  better 
exchange  and  toll  line  system  than  he  had  before. 

The  largest  independent  company  in  the  northwest  is  the 
Twin  City  Telephone  Company,  operating  exchanges  in  Minne- 
apolis and  St.  Paul.  This  company  entered  the  field  in  1898 
under  the  name  of  the  Mississippi  Valley  Telephone  Company. 
In  1901  the  name  was  changed  to  the  Twin  City  Telephone  Com- 
pany and  a  new  organization  and  ownership  effected.  The  plants 
of  the  Twin  City  Telephone  Company  in  the  two  cities  are  in 
active  competition  with  the  Bell  and  are  giving  a  quality  of 
service  which  probably  cannot  be  excelled  in  the  country.  The 
construction,  both  aerial  and  underground,  is  of  the  very  best, 
the  equipment  is  of  the  most  up-to-date  and  efficient  pattern  and 
great  care  has  been  exercised  to  procure  only  the  very  best  mate- 
rial and  apparatus  in  all  of  the  work. 

A  large  portion  of  the  work  in  both  cities  is  underground, 
vitrified  clay  conduit  being  used  exclusively,  something  like 
1,000,000  feet  of  conduit  being  nov  in.  The  cable  used  runs 
from  200  pairs  down  built  on  the  very  best  specifications,  all  being 
No.   19  B.  &  S.  G.  double  wrap. 

The  pole  lines  of  the  Twin  City  Telephone  Company  are 
probably  the  handsomest  to  be  found  in  the  country,  Idaho  and 
Vv'ashington  poles  having  been  used  for  the  most  part  and 
painted  uniformly. 

The  plant  of  the  Twin  City  Telephone  Company  comprises 
seven  exchanges  in  the  cities  of  St.  Paul  and  Minneapolis,  the 
company  owning  four  of  iis  own  buildings,  all  having  been  con- 
structed within  a  year,  and  each  being  built  especially  for  the 
purpose  in  the  most  convenient  and  substantial  manner.  The 
extraordinary  amount  of  territory  covered  by  the  Twin  City 
Telephone  Company  renders  the  branch  exchange  system  a 
clear  necessity  and  the  trunking  service  between  the  different 
exchanges  has  proven  very  satisfactory.  The  total  ultimate 
capacity  of  the  switchboards  which  are  now  installed  is  about 
26,000  in  the  two  cities.  New  switchboards  will  be  installed  next 
season,  adding  five  or  six  thousand  ultimate. 

The  growth  of  the  Twin  City  Telephone  Company's  business 


88 


ELECTRICAL    WORLD    and    ENGINEER. 


Vol.  XL,   Xo.  3. 


ha.->  been  along  the  same  lines  as  of  all  other  independent  corn- 
panes  and  has  even  surpassed  the  expectations  of  those  who  are 
familiar  with  the  demands  which  might  be  made  upon  them. 
Nearly  7,000  telephones  are  now  in  operation  in  Minneapolis 
and  St.  Paul  and  orders  are  being  taken  and  installed  at  the  rate 
of  over  500  per  month.  The  Twin  City  Telephone  Company  in- 
stalls no  party  lines,  and  it  is  therefore  for  the  present  cut  off 
from  doing  business  with  a  large  number  of  the  subscribers  of 
the  Bell  Company  who  can  afford  to  pay  but  little  for  a  tele- 
phone. This,  however,  has  no  effect  on  its  earning  power  nor 
upon  its  business  prospects,  since  the  telephone  user  who  must 
get  along  with  a  telephone  at  a  dollar  and  a  half  a  month  is 
of  comparatively  little  importance  in  the  business  field.  The 
company  has  installed  a  large  number  of  private  switchboard 
systems  and  has  been  compelled  to  maintain  a  separate  depart- 
ment for  the  installation  and  care  of  this  particular  branch  of 
the  work.  The  company  has  invested  over  $2,000,000  in  the 
Twin  Cities  up  to  the  present  time. 

The  Zenith  City  Telephone  Company  of  Duluih  is  the  second 
largest  independent  telephone  company  in  the  State  of  Minne- 
sota. It  commenced  construction  in  1899  and  at  that  time  the 
Bell  Company  in  Duluth  had  700  subscribers.  At  the  present 
time  the  Zenith  City  Telephone  Company  has  about  1,900  sub- 
scribers in  Duluth  and  it  is  unable  to  keep  pace  with  the  demand. 
Closely  allied  with  the  Zenith  City  Telephone  Company  is  the 
People's  Telephone  Company  of  West  Superior,  Wisconsin, 
which  began  business  at  the  same  time  and  has  been  as  pros- 
perous as  the  Zenith  City  Company. 

These  two  companies  are  connected  with  the  Twin  City  Tel- 
eplione  Company  of  Minneapolis  and  St.  Paul  by  a  long  distance 
line  carrying  three  No.  10  copper  circuits.  This  line  belongs  to 
the  Consolidated  Telephone  and  Telegraph  Company,  a  corpo- 
ration composed  of  officers  of  the  Twin  City  Telephone  Com 
pany.  This  connecting  line  is  doing  a  good  business  and  must 
have  made  some  impression  on  the  American  Telephone  and  Tel- 
egraph Company,  which  it  parallels,  since  immediately  upon  the 
completion  of  the  consolidated  line  the  American  Telephone  and 
Telegraph  charge  was  cut  from  75  cents  between  the  Twin  Cities 
and  the  head  of  the  lakes  to  40  cents,  the  Consolidated  Company 
having  made  its  rate  considerably  lower  than  the  old  rate.  The 
company  is  doing  a  very  satisfactory  business  and  has  some  28 
stations  on  its  line,  which  is  about  150  miles  long,  the  through 
business  between  the  head  of  the  lakes  and  the  Twin  Cities  being 
especially  good. 

The  Consolidated  Telci)hone  and  Telegraph  Company  has 
material  on  the  ground  for  the  construction  of  a  line  between  St. 
Paul  and  Eau  Claire,  connecting  at  that  i)oint  with  the  Wiscon- 
sin system  and  running  directly  into  the  exchanges  in  Eau  Claire. 
Menominee  and  Chipi)ewa  Falls,  Wisconsin;  also  a  line  running 
southeast  along  the  river  to  La  Crosse,  Winona  and  intermediate 
points,  perha|)s  thirty  in  all.  This  line  will  feed  a  large  number 
of  lines  which  have  connections  with  the  Twin  Cities  and  will 
probably  get  100  toll  stations  and  25  exchanges  off  of  these  lines. 
1903  will  sec  the  Consolidated  Telephone  and  Telegraph  Com- 
pany's lines  extended  southwest  and  west  and  northwest  into 
the  territory  which  is  now  connected  with  the  Twin  Cities  only 
by  Bell  lines.  Those  lines  will  be  of  the  very  best  copper  construc- 
tion. 

The  United  Telephone  and  Tclegrapli  Company,  with  head- 
quarters in  Minneapolis,  operates  about  250  miles  of  line  running 
southwest  and  south  from  St.  Paul,  with  connections  with  the 
Twin  City  Telephone  Company.  These  lines  pass  through  three 
of  the  largest  towns  in  which  llic  Northwestern  Telephone  Ex- 
change Company  has  cxchango..  and  in  each  of  these  towns  an 
independent  cxrhange  is  doing  a  successful  business.  One  of 
these  cities,  Mankato,  Minn.,  is  rebuilding  its  entire  plant  this 
season,  installing  a  new  lamp  signal  switchboard,  and  putting  in 
considerable  underground  construction.  The  Winona  Telephone 
Company  is  also  very  successful,  and  the  La  Crosse  Telephone 
Company  is  well  known  to  be  one  of  the  pioneers  in  the  inde- 
pendent field  and  is  doing  remarkably  well.  Perhaps  the  most 
successful   indeiicndcnt   in  Wisconsin  is  the   Madison   Company. 

Farmers'  lines  in  Minnesota  are  taking  hold  in  good  shape,  one 
company  having  over  400  farmers  connected  with  its  lines  and 
increasing  its  plant  constantly  Parts  of  Wisconsin  and  Minne- 
sota arc  as  p(Mi(!  farmers'  line  territory  as  can  be   found  in  the 


country,  while  other  portions,  of  course,  are  so  thinly  settled  that 
it  will  be  some  years  before  much  is  done  along  this  line. 

At  the  meeting  of  the  Minnesota  independents  recently  held 
in  Minneapolis,  the  constitution  adopted  contained  an  important 
clause  and  one  worthy  of  mention  at  this  time.  It  particularly 
provides  for  the  elimination  of  poor  construction  and  the  building 
of  toll  lines  and  exchanges  in  the  best  possible  manner,  standard- 
izing the  work  to  the  greatest  possible  extent.  The  independent 
owners  in  Minnesota  have  found  that  poor  construction  is  not 
satisfactory  from  an  investment  standpoint  and  this  agreement  is 
certain  to  give  the  business  in  our  territory  a  solid  basis  for  future 
calculation  and  a  standing  among  the  independent  systems  of 
the  country. 

Portions  of  the.  Northwest  demand  telephone  service  because 
of  the  long  distance  between  railroad  stations  and  their  inacces- 
sibility at  certain  seasons  of  the  year.  In  these  districts  it  has 
been  found  difficult  to  make  a  good  line  pay  at  present,  but  the 
telejjhone  has  been  found  to  be  an  active  agent  in  the  settlement 
and  building  up  of  a  new  country,  and  men  of  means  and  energy 
are  at  hand  to  furnish,  next  to  transportation  facilities,  the  most 
valuable  adjunct  to  frontier  and  backwoods  settlements.  For- 
tunately many  of  these  districts  supply  plenty  of  good  cedar  poles 
immediately  at  hand,  making  the  construction  to  a  great  degree 
cheaper  than  in  the  more  settled  districts.  The  telephone  is  so 
important  to  every  class  of  business  and  to  every  kind  of  commu- 
nity that  no  one  is  willing  to  be  without  it,  even  the  Indians  on 
the  reservations,  among  the  more  educated  ones,  finding  the  tele- 
I)hone  to  be  of  some  use  to  them,  since  the  farmers  among  them 
have  learned  that  if  they  have  anything  to  sell,  they  are  certain  to 
get  better  prices  where  they  can  ascertain  what  the  markets  are 
at  the  centers  of  trade. 


A  High  Potential  Direct-Current  Plant  for  Experi- 
mental Work.* 


BV    G.    S.    MOLER. 

IX  order  to  have  a  direct-current  potential  of  about  twelve  thou- 
sand volts  available  for  experimental  purposes  it  was  decided 
by  Dr.  E.  L.  Xichols.  professor  of  physics,  and  Harris  J.  Ryan, 
professor  of  electrical  engineering  in  Sibley  College,  of  Cornell  L'ni- 
versity,  that  they  would  purchase  jointly  a  large  number  of  small 
high-potential,  direct-current  dynamos,  and  after  thoroughly  insu- 
lating them  from  each  other,  connect  them  like  battery  cells  in  series 
so  as  to  obtain  a  potential  equal  to  their  added  pressures.  Such  a  set 
of  dynamos  was  obtained  and  have  been  mounted  in  a  suitable  manner 
by  the  writer,  making  a  high-potential  plant  which  has  proved  satis- 
factory in  its  workings. 

In  this  plant  24  direct-current  separately-excited  dynamos  of  500 
volts  each  have  their  armatures  connected  in  serio^  so  that  a  pressure 
between  the  terminals  of  the  series  is  given  which  is  equal  to  the  sum 
of  the  individual  pressures  of  the  dynamos,  this  sum  being  from 
12,000  to  14.000  volts,  depending  upon  the  speed  and  the  degree  of 
excitation.  The  full-load  current  for  which  they  were  constructed  is 
.22  of  an  ampere.  For  excitation  purposes  they  arc  divided  into  three 
groups  of  eight  each,  which  have  their  fields  connected  in  series  and 
to  these  the  terminals  of  a  1 70- volt  exciter  is  connected. 

Three  similar  exciters  with  controlling  rheostats  are  used.  The 
dynamos  and  exciters  were  constructed  by  the  Crocker- Wheeler  Com- 
l>any,  of  Amper".  X.  J.,  especially  for  this  use.  great  care  being  taken 
in  highly  insulatine  them  so  that.Uiey  would  not  break  down  under 
the  enormous  strains  to  which  they  might  be  subjected.  It  was 
ns*«unied  that  the  terminal  pressure  of  4,000  volts  in  a  group  of  eight 
would  not  be  sufficient  to  cause  a  leap  from  one  terminal  brush  to  the 
frame,  then  to  the  field  wire  and  from  that  again  to  the  fram?  of  the 
eighth  and  to  its  brush,  thus  short-circuiting  the  group  through  their 
fields  and  through  the  exciter.  To  further  insulate  their  fraines 
from  each  other  they  were  placed  upon  individual  slabs  of  polished 
d.irk  Tennessee  marble,  and  the  wires  from  the  brushc;  and  those 
from  the  fields  were  carried  down  through  glass  tubes  placed  in  holes 
drilled  through  the  marble  The  dynamos  and  exciters  are  all  driven 
from  the  same  countershaft  by  means  of  leather  belting.  It  was 
thought  that  the  leather  would  afford  ample  insulation  between  the 
frames  of  the  machines,  so  no  additional  precautions  were  taken  to 
insulate  them   from   the  countershaft.     A  massive  table  or  frame- 
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work  of  white  pine  was  constructed  and  was  stained,  then  it  was 
coated  with  hot  linseed  oil,  which  was  allowed  to  dry  for  several  days, 
after  hich  it  was  thoroughly  varnished  with  shellac. 

The  table  was  constructed  so  that  the  dynamos  could  be  mounted  in 
two  rows  upon  it.  In  each  row  they  are  placed  one  to  each  foot 
in  length  of  the  table,  and  in  one  row  they  are  set  a  little  ahead  of 
those  in  the  other  row,  so  that  their  belts  will  not  interfere  upon  the 
countershaft,  which  is  placed  between  the  legs  of  the  table  and  near 
the  f^oor.  The  exciters  are  placed  upon  raised  platforms  between  the 
rows,  as  can  be  seen  in  the  view.  The  rheostats  shown  near  the  ex- 
citers have  grooved  wheels  and  arc  operated  by  means  of  cords  ex- 
tending to  one  side  of  the  room.  The  top  of  the  table  is  not  solid,  but 
consists  of  four  longitudinal  planks  placed  edgewise,  supporting  the 
ends  of  the  two  rows  of  small  marble  slabs.  The  slabs  are  about 
seven  inches  wide,  thus  leaving  about  five-inch  spaces  down  through 
which  the  belts  are  carried.  The  counter  shaft  is  belted  to  an  electric 
motor. 

Over  each  machine  is  placed  a  galvanized  wire  netting  cage  and 
this  is  connected  to  the  upper  brush  to  keep  it  of  the  same  potential 
as  that  brush;  the  adjacent  cages,  therefore,  have  a  difference  of 
potential  of  500  volts.  These  are  to  protect  the  dynamos  from  any 
induced  discharges  which  may  take  place  among  them.  In  the  view 
two  of  the  cages  have  been  removed.  A  glass  case  with  doors  hinged 
at  the  top  encloses  the  whole  of  the  upper  part  of  the  table.  The 
wires  from  the  terminal  dynamos  are  carried  through  porcelain  tubes 
up  through  the  top  of  this  case,  one  of  them  to  the  circuit  breaker,  and 
each  to  an  oil-break  switch. 


HIGH-POTENTI.\L    DIRECT-CURRENT    PL.\NT. 

The  circuit  breaker  shown  on  the  left-hand  end  of  the  case  has  a 
long  arm  hinged  at  the  top ;  this  is  actuated  by  means  of  a  spring, 
so  that  when  it  is  released  from  the  catch  at  the  bottom  it  flies  up- 
ward, thus  making  an  18-inch  gap  in  the  circuit.  The  flash  takes 
place  between  two  pieces  of  carbon.  The  arm  is  latched  again  by  re- 
volving the  wheel  shown  at  the  top  of  the  circu:t  breaker,  the  wheel 
also  opens  the  oil-break  switch  before  it  latches  the  arm  of  the  circuit 
breaker.  The  core  of  the  solenoid  of  the  circuit  breaker  has  been 
adjusted  to  jump  up  with  .24  of  an  ampere.  The  oil-break  switch 
consists  of  a  plunger  immersed  in  oil  but  held  up  by  means  of  a  spring 
unless  it  is  pushed  down  against  the  contact  plate  in  the  bottom  of 
the  oil  reservoir  by  an  arm  extending  outward  from  the  wheel  of  the 
circuit  breaker.  When  opening  the  oil-break,  the  plunger  follows  the 
arm  to  the  limit  of  its  path  then  the  arm  leaves  it,  making  an  18-inch 
gap  in  the  circuit.  In  this  way  the  wide  gap  is  made  without  swing- 
ing through  space  an  arm  which  is  dripping  with  oil. 

At  the  farther  end  of  the  case  the  second  oil-break  switch  is 
located;  it  is  also  operated  by  means  of  a  wheel,  and  these  wheels 
are  both  turned  by  means  of  cords  extending  to  the  side  of  the  room. 
A  cord  to  open  the  circuit  of  the  driving  electric  motor  extends  to 
the  same  place.  These  cords  are  all  for  the  purpose  of  enabling  the 
operator  to  make  the  proper  adjustments  without  exposing  himself 
to  the  high-potential  current. 

The  wires  from  the  oil-break  switches  are  carried  to  insulators, 
which  consist  of  long  porcelain  tubes  suspended  from  the  ceiling 
of  the  room ;  screwed  into  plugs  in  the  lower  ends  of  these  tubes  are 
screw  eyes,  through  which  the  wire  is  carried. 


In  the  preliminary  test  of  the  apparatus  each  little  dynamo  was  run 
alone,  and  its  brushes  were  connected  to  two  250-volt  incandescent 
lamps  which  were  joined  in  series,  and  at  the  same  time  the  exciter 
was  connected  to  the  eight  field  circuits  of  that  group  to  which  the 
little  dynamo  belonged.  In  this  way  the  brushes  were  adjusted  before 
the  cages  were  placed  over  the  machines. 

After  these  adjustments  were  made,  the  individual  groups  were 
tried  to  note  the  effect  of  changing  the  rheostats  of  the  exciters. 
A  Klvin  electrostatic  voltmeter  having  a  range  of  20.000  volts  was 
used  to  denote  the  pressures  obtained. 

The  circuit  breaker  was  found  to  work  promptly  under  all  con- 
ditions of  overload,  the  severest  test  being  suddenly  to  short-circuit 
the  terminals  at  the  voltmeter.  In  this  case  a  thick  flame,  nine  or 
ten  inches  long,  would  be  drawn  out  by  the  moving  parts  as  the  gap 
was  being  widened.  A  rough  test  of  the  jumping  distance  of  the 
current  at  12,000  volts  was  made  by  bringing  the  blunt  ends  of  two 
No.  14  B.  &  S.  gauge  copper  wires  near  to  each  other,  the-e  wires 
being  connected  to  the  leads  near  the  electro?titic  voltmeter.  When 
the  space  was  reduced  to  about  16  mm.  an  arc  was  suddenly  formed, 
which  lasted  till  the  circuit  was  opened  by  the  circuit  breaker.  With 
14,000  volts  the  space  was  about  a  millimeter  longer. 

The  plant  was  run  in  the  dark  to  observe  the  brush  discharge  that 
might  take  place  around  the  small  dynamos  or  from  any  part  of  the 
circuit  and  connections.  A  feeble  glow  could  be  detected  at  the  ends 
of  the  leads,  especially  when  they  were  almost  near  enough  for  the 
current  to  leap  across ;  also  a  glow  was  detected  around  some  of  the 
connections,  but  around  the  brushes  and  the  dynamos  themselves 
none  could  be  seen  for  the  reason  that  the  sparking  commutators 
gave  considerable  light. 

Each  little  dynamo  appears  to  operate  just  the  same  as  if  it  were 
entirely  alone,  so  it  would  seem  that  another  similar  set  might  be 
connected  in  series  to  the  present  one  with  a  considerable  degree  of 
confidence  that  they  would  operate  successfully  together. 


Hand  vs.  Machine  Telegraphy. 


By  Joseph   B.   B.\ker. 

I  HAVE  read  with  astonishment  Mr.  Barclay's  letter  in  the  Elec- 
trical World  and  Engineer  of  July  5.  Apart  from  the  ultroa- 
conservatism  of  the  views  expressed  on  the  merits  of  systems  for 
rapid  machine  telegraphy  that  have  been  designed  for  American  lines 
and  conditions  by  the  best  brains  in  electrical  America,  and  apart 
from  the  relegation  of  the  designers  of  such  improved  systems  to  the 
ranks  of  college  professors,  interested  inventors  and  promoters,  it 
seems  to  the  writer  that  Mr.  Barclay's  letter  is  merely  a  defence  of 
the  operating  methods  of  his  telegraph  company,  and  limited  to  a 
presentation  of  a  series  of  issues  aside  from  the  real  fundamentals  of 
the  subject,  "Hand  ^v  Machine  Telegraphy."  It  is  not  the  writer's 
wish  to  reply  to  Mr.  Barclay  or  to  controvert  the  points  in  his  com- 
munication referring  to  existing  telegraph  operating  practice.  He 
desires,  however,  to  present  some  broad  considerati  ins  more  di- 
rectly related  to  the  heading  of  this  article. 

In  the  early  days  of  the  Morse  telegraph  in  this  country,  hand 
working  was  a  wonderful  thing  enough.  It  was  realized  by  the  public 
that  the  extension  of  so  new  an  art  necessarily  carried  with  it  what 
might  be  called  an  emergency  charge  for  telegraph  service.  The  use 
of  the  telegraph  came  to  be  regarded  as  a  sort  of  luxury,  only  to  be 
resorted  to  when  the  urgency  of  the  intelligence  to  be  transmitted 
outweighed  all  questions  of  cost.  The  property  of  the  single  tele- 
graph operating  company,  and  latterly  01  the  two  large  companies 
in  possession  of  the  field  to-day.  has  consisted  largely  in  "rights  of 
way,"  which  mean  possession  of  the  field  and  the  discouragement  of 
all  genuine  competition.  The  growing  conservatism  inherert  to  an 
enormous  business  carried  on  under  monopoly  conditions  made  it 
easier,  as  the  business  of  the  country  increased,  to  add  wires  on  exist- 
ing pole  lines  than  to  experiment  with  systems  of  operating  designed 
to  be  an  improvement  over  the  "key  and  sounder."  Furthermore, 
some  difficulties  in  the  way  of  the  American  working  of  such  foreign 
systems  as  the  Wheatstone  seemed  to  constitute  a  precedert  against 
any  innovation  tending  to  displace  manual  telegraph  operators, 
trained  in  the  first  instance  to  the  reading  of  the  Morse  tape,  and  later 
to  the  reading  of  the  Morse  sounder.  The  lines  could  always  be 
made  to  fill  nearly,  or  quite,  the  demand  for  the  expensive  and  in- 
frequently resorted  to  "telegram,"  so,  with  a  few  unimpo'tant  ex- 
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ceptions,  uann  'Operating  ha^  perbisted  until  the  present  time,  both 
for  heavy  traffic  between  large  cities  and  for  local  messages ;  all  mes- 
sages having  to, pass  through  the  crude  process  of  being  clicked  off 
by  the  hands  of  operators  more  or  less  expert. 

In  further  considering  this  situation  in  comparison  with  the 
possibilities  of  machine  telegraphy,  the  question  arises :  What  is 
manual  telegraph  operating?  In  the  case  of  a  line  from  New  York 
to  Chicago,  it  is  the  exclusive  holding  of  a  984-mile  line  by  one  man 
while  he  opens  and  closes  his  key  by  hand,  spelling  out  the  message, 
to  be  as  slowly  and  laboriously  interpreted  and  written  at  the  other 
end.  The  introduction  of  repeaters  docs  not  affect  the  truth  of  this 
broad  statement,  and  the  use  of  the  quadruplex  only  multiplies  tlie 
virtual  speed  of  transmission  by  four,  although  regarded  in  its  day 
as  a  very  great  improvement.  The  operating  of  the  key  at  the  trans- 
mitting end  is  practically  the  subjecting  of  the  long  line  wire  to  a 
series  of  electrical  blows,  by,  so  to  speak,  whacking  a  battery  on  to 
it  as  one  might  pound  the  end  of  a  rail  in  Morse  characters,  to  be 
read  by  a  distant  receiver  with  his  ear  to  the  track.  The  individual 
signals  travel  with  the  speed  of  electricity,  but  the  length  of  each  signal 
and  the  spaces  between  them  answering  to  indentify  the  groups  of 
signals  as  letters  of  the  alphabet  make  this  process  singularly  slow 
compared  with  the  nature  and  capabilities  of  the  agent,  electricity,  by 
which  the  impulses  arc  transmitted. 

To  cut  short  the  description  of  the,  electrically  speaking,  painful 
and  clumsy  process  of  manual  sending,  it  is  the  limiting  of  the 
hundred-fold  carrying  capacity  of  the  wire  (realizable  by  existing 
methods  of  applying  a  rapid  series  of  impulses  proper  to  the  line)  to 
the  output  of  one  man's  hand  moving  scarcely  faster  than  a  pen  can 
be  driven.  The  "harnessing  of  electricity"  to  this,  electrically  speak- 
ing, pitifully  slow  pace,  is  as  out  of  date,  as  jarring  with  the  spirit 
of  the  age,  as  an  ox  team. 

When  the  telegraph  was  invented,  and,  indeed,  for  as  long  as  the 
people  were  content  with  merely  improvements  on  the  methods  of 
their  fathers,  the  apparent  instantaneousness  of  the  signal — the  re- 
sponse of  the  .sounder  simultaneous  with  the  closing  of  the  key — was 
a  wonder,  awe-inspiring,  and  more  than  satisfying.  But  the  present- 
day  demand  is  for  quickness  of  transmission,  not  of  the  individual 
signal,  but  of  intelligence — not  the  crude  manipulation  of  wires  in 
order  to  deliver  a  few  thousand  messages  at  a  rate  that  makes  the 
average  man  think  of  the  expense  at  least  one  and  one-half  times 
before  .sending  one,  but  the  scientific  use,  to  the  full,  of  an  aijent 
whose  powers  it  i.s  absurd  to  compare  to  or  limit  by  hand  laljor.  This 
present  day  is  too  busy  a  one  to  do  things  in  slow  and  pain  ul  ways. 
If  one  travels,  it  is  by  train,  at  twice  the  speed  all  day  of  tlie  fastest 
horse  for  a  single  mile ;  the  walk  or  ride  from  the  stati(m  to  one's 
home  is  the  local  exception  to  the  train  that  proves  the  rule  of  the 
train's  essentiality  to  modern  life.  If  a  city  newspaper  i>  to  be 
printed,  its  tens  of  thousands  of  copies  every  issue  can  only  be  turned 
off  by  giving  practically  the  whole  contract,  from  type-metal  to  folde.l 
newspaper,  to  a  set  of  machines;  the  fact  that  hmd-bills  are  printed 
slowly  on  a  laborious  "printing  press"  is  a  local  fact  that  only  serves 
to  show  forth  the  essentiality  of  a  linotype  and  a  Hoe.  Whenever 
there  exists  a  large  aggregate  of  purely  mechanical  movement-,  the 
time  is  at  hand  when  any  further  growth  in  the  number  of  such  move- 
ment s.  whether  they  spell  nianuf.icturt  or  traffic,  tnean-.  thai  ma- 
chines nnist  be  rmploycd— there  is  no  alternative  hut  the  raising  of 
prices  of  manufactured  article,  or  rate  for  traffic,  respectively. 

This  brings  us  to  the  root  of  the  particular  issue  under  dis- 
cussion—"Hand  vs.  Machine  Telegraphy."  The  operating  companies 
of  this  cotmtry  have  been  able  to  exercise  the  conservatism  lliai 
grows  with  private  monopniy,  and  is  necessarily  tended  and  nurtured 
by  it.  They  have  acquired  and  become  firmly  intrenched  in  their 
"rights  of  way."  With  the  ennrmous  material  growth  of  these  United 
Slates  has  come  the  corresponding  growth  of  ihc  need  of  facilities 
for  the  transmission  of  intelliKcnce.  The  mail  service  is  one  of  these 
facilities,  and  with  the  growth  of  its  traffic  has  been  able  to  reduce 
its  "rate  for  messages" ;  letters  being  carried  for  one-third  less  than 
formerly,  under  improvements  that  have  made  the  2-cent  stamp 
possible.  The  postal  rate  was  reduced  not  only  actually  hut  relatively, 
bec.Tusc  sway  was  given  to  the  law  of  reduction  of  cost  with  increase 
of  output  of  traffic  The  same  remarks  are  broadly  true  of  the  ex- 
press service. 

Put  now  consider  the  telegraph  service  The  rates  have  been  re- 
duced from  time  to  time,  under  pressure  of  a  sort  of  competition, 
imperfect  and  not  free  to  make  fo;  the  public  good  to  the  limit ;  1  ut 
the  reduction  of  rate;  has  not  been  such,  had  not  been  allowed  to  be- 


come such,  as  would  require,  in  order  to  maintain  dividends,  an  in- 
crease of  traffic  at  all  corresponding  to  the  need  of  instantaneous 
communications  by  the  business  world.  If  the  telegraph  monopoly 
were  less  impersonal  and  had  a  voice,  one  could  imagine  it  to  say: 
What  is  the  use  of  benefiting  the  public,  per  sc,  when  by  the  main- 
tenance of  the  present  rates  we  can  still  handle  the  business  by  hand 
labor?  Mr.  Barclay  tells  us  that  rates  are  even  higher  abroad.  That 
means,  it  is  even  more  expensive  and  difficult  to  send  telegrams  there 
than  here,  as  he  sets  forth  in  several  comparative  examples.  In  the 
same  way,  it  becomes  more  difficult  to  send  telegrams  when  a  blizzard 
causes  a  loss  of  two-thirds  of  the  wires  between  Boston  and  New 
York;  hand  operating,  with  or  without  the  quadruplex.  over  the  re- 
maining good  wires  accentuates  the  general  absurdity  of  hand  oper- 
ating by  the  spectacle  of  the  business  communities  of  both  cities 
waiting  for  hours  for  the  operators  to  click  off  their  messages. 

It  is  not  at  all  a  question  of  the  best  business  and  operating 
methods  of  electrically  transmitting  intelligence  at  an  emergency  cost 
to  the  public,  prohibitive  of  all  messages,  but  those  where  the  urgency 
becomes  the  ruling  factor ;  it  is,  as  the  writer  views  it,  a  broad  ques- 
tion of  whether  machine  telegraphy  would  serve  the  public  better, 
or  hand  telegraphy  does  serve  the  companies  easier.  It  is  idle  to 
assert  that  machine  telegraphy  is  a  college  professor's  dream,  aside 
entirely  from  the  propriety  of  so  contemptuous  an  allusion.  It  is 
idle  to  maintain  that  electricity  cannot  be  made  to  work  a  machine  at 
least  as  fast  as  the  typewriter,  which,  in  the  hands  of  a  mere  no. ice 
at  the  sounder,  can  easily  keep  up  with  the  fastest  manual  sending 
ever  executed ;  and,  at  that,  leaving  all  the  added  speed  capacity  of 
the  machine,  as  a  machine,  untouched.  It  is  merely  an  issue  with  the 
everyday  facts  to  say  that  the  capacity  or  other  attenuating  proper- 
ties of  the  line  inhibit  rapid  machine  telegraphy;  to  cite  the  tele- 
phone current,  doing  its  work  perfectly  by  an  alternating  current 
whose  mean  frequency  is  in  the  neighborhood  of  2.000  alternations  per 
second,  and  traversing  long  and  electrically  difficult  lines,  is  a  suffi- 
cient answer.  It  is  a  patent  fact,  of  which  it  would  be  almost  imperti- 
nent to  remind  well-informed  electricians,  that  there  are  in  existence 
several  complete  systems  of  rapid  telegraphy,  any  of  which  at  its 
very  worst  disadvantage  shows  the  manual  method  of  handling  heavy 
traffic  to  be  just  what  it  is  at  its  best,  in  the  hands  of  clever  operators 
with  brains  and  endurance:   slow,  clumsy  and  inadequate. 


Metered  Telephone  Charges. 


Bv  M.  J.  WOHL. 

THE  subject  of  telephone  metering  has  been  discussed  repeatedly, 
but  up  to  the  present  the  flat  rate  of  charging  has  kept  the 
lead.  It  has  been  pointed  out  that  an  exchange  as  its  busi- 
ness increases  gives  poorer  service,  and  the  annoying  cry  of  "busy" 
becomes  augmented.  To  reduce  this  often-repeated  cry,  "busy,"  is 
the  object  to  strive  for.  and  as  soon  as  that  ceases  the  list  of  sub- 
scribers will  increase. 

It  appears  that  a  system  of  charging  on  an  a:rragc  time  basis 
would  tend  to  correct  all  difficulties.  For  instance,  if  the  time  spent 
in  all  calls  from  the  moment  the  callcd-up  party  responded,  until 
conversation  ended,  was  added  together  and  the  total  thus  obtained, 
divided  by  the  number  of  calls  charged  for  at  a  predetermined  price 
per  minute,  it  seems  without  doubt  that  the  subscriber  would  aid 
the  central  in  making  better  and  more  rapid  connections. 

For  example,  say  that  the  telephone  company  charges  on  an  avcr.igc 
for  one  minute  calls,  2  cents:  two  minutes,  3  cents:  three  minutes. 
4  cents,  and  so  on,  and  that  a  subscriber  has  a  meter  which  records 
all  actual  calls  and  time  spent  on  each  of  them.  If  the  meter  records, 
after  the  expiration  of  say  jo  days,  70  calls,  and  sum  total  of  280 
minutes,  the  average  would  be  four  minutes,  and  at  the  rate  of  5 
cents  per  call  the  charge  would  be  $3.50.  Or  suppose  that  the 
meter  reads  2^  calls  and  175  minutes,  or  7  minutes  per  call,  for  which 
the  charge  would  then  be  at  the  rate  of  8  cents,  or  a  total  of  $2.00. 

It  would  seem  that  such  a  method  or  a  similar  system  of  charging, 
where  the  subscriber  is  encouraged  to  use  the  telephone  oftcner,  and 
for  short  intervals,  should  meet  with  the  telephone  company's  ap- 
proval. It  would  not  only  tend  to  increase  the  speed  in  making  con- 
nections and  leave  open  lines  for  communication,  but  the  price 
would  encourage  persons  to  use  the  telephone  where  now  they  often 
times  use  the  mails. 


July  19,  1902. 
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New  Marconi  Wireless  Telegraph  Apparatus. 


In  his  recent  Royal  Institution  lecture,  reprinted  in  these  col- 
umns, Mr.  Marconi  announced  a  new  form  of  magnetic  detector 
of  electric  waves,  which  can  be  employed  as  a  receiver  for  space 
telegraphy.  In  a  paper  presented  June  12  before  the  Royal 
Society  a  fuller  account  is  given  of  the  principles  of  this  new  appa- 
ratus, which  we  reprint  below: 

The  present  note  bears  upon  the  special  manner  in  which  a 
core  or  rod  of  iron  or  steel  placed  in  a  varying  magnetic  field 
is  affected  by  high-frequency  oscillations  transmitted  from  con- 
siderable distances. 

The  magnetization  and  demagnetization  of  steel  needles  by 
the  effect  of  electrical  oscillations  has  long  been  known,  and  has 
been  noted  especially  by  Professor  J.  Henry,  Abria,  Lord  Ray- 
leigh,  and  others.  Mr.  E.  Rutherford  also  has  described  a  mag- 
netic detector  of  electric  waves,  based  on  the  partial  demagneti- 
zation of  a  small  core  composed  of  fine  steel  needles,  previously 
magnetized  to  saturation,  and  placed  in  a  solenoid  of  fine  cop- 
per wire  connected  to  exposed  plates.  By  means  of  a  magnet- 
ometer Mr.  Rutherford  succeeded  in  tracing  the  effects  of  his 
electrical  radiator  up  to  a  distance  of  three-quarters  of  a  mile 
across  Cambridge. 

The  detector  about  to  be  described  is  based  upon  the  decrease 
of  magnetic  hysteresis,  which  takes  place  in  iron  when,  under 
certain  conditions,  it  is  exposed  to  the  effect  of  high-fre- 
quency or  Hertzian  waves.  As  employed  up  to  the  present,  it 
has  been  constructed  in  the  following  manner: 

On  a  core  or  rod,  consisting  of  thin  iron  wires,  are  wound  one 
or  two  layers  of  thin  insulated  copper  wire.  Over  this  winding, 
insulating  material  is  placed,  and  over  this  again,  another  longer 
winding  of  thin  copper  wire  containing  a  narrow  bobbin.  The 
ends  of  the  winding  nearest  the  iron  core  are  connected  to  the 
plates  or  wires  of  the  resonator,  or  as  is  the  usual  practice  in 
long-distance  space  telegraphy,  to  earth  and  to  an  elevated  con- 
ductor; or  they  may  be  connected  to  the  secondary  of  a  suit- 
able receiving  transformer  or  intensifying  coil,  such  as  are  now 
employed  for  syntonic  wireless  telegraphy.  The  ends  of  the 
other  winding  are  connected  to  the  terminals  of  a  telephone  or 
other  suitable  receiving  instrument.  Near  the  ends  of  the  core, 
or  in  close  proximity  to  it,  is  placed  a  magnet,  preferably  a 
horse-shoe  magent,  which,  by  a  clockwork  arrangement,  is  so 
moved  or  revoh^ed  as  to  cause  a  slow  and  constant  change,  or 
successive  reversals,  in  the  magnetization  of  the  iron  core. 

It  has  been  noticed  that  if  electrical  oscillations  of  suitable 
period  be  sent  from  a  transmitter  according  to  the  now  well- 
known  methods,  rapid  changes  are  effected  in  the  magnetization 
of  the  iron  wires,  and  these  changes  necessarily  cause  induced 
currents  in  the  windings,  which  induced  currents  in  their  turn 
reproduce  on  the  telephone  with  great  clearness  and  distinct- 
ness the  telegraphic  signals  which  may  be  sent  from  the  trans- 
mitting station.  Should  the  magnet  be  taken  away,  or  its  move- 
ment stopped,  the  receiver  ceases  to  be  perceptibly  affected  by 
the  electric  waves,  even  when  these  are  generated  at  very  short 
distances  from  the  radiator. 

This  detector  has  been  successfully  employed  for  some  time 
in  the  reception  of  wireless  telegraphic  messages  between  St. 
Catherine's  Point,  Isle  of  Wight  and  the  North  Haven,  Poole, 
over  a  distance  of  30  miles,  and  also  between  Poldhu,  in  Corn- 
wall, and  the  North  Haven,  over  a  distance  of  152  miles,  of 
v/hich  109  are  over  sea  and  43  over  high  land.  It  has  also  been 
ascertained  that  signals  can  be  obtained  over  these  distances 
with  the  new  detector  when  employing  less  power  at  the  trans- 
mitting station  than  is  necessary  if  a  reliable  coherer  be  substi- 
tuted for  the  magnetic  detector.  It  has  been  noticed,  however, 
that  the  signals  audible  in  the  telephone  are  weakest  when  the 
poles  of  the  rotating  magnet  have  just  passed  the  core  and  are 
increasing  their  distance  from  it,  while  they  are  strongest  when 
the  magnet  poles  are  approaching  the  core. 

Very  good  results  have  also  been  obtained  by  keeping  the 
magnet  fixed,  and  using  an  endless  iron  rope  or  core  of  thin 
wires  revolving  on  pulleys  (worked  by  a  clockwork  arrange- 
ment), which  cause  it  to  travel  through  the  copper  wire  wind- 
ings, in  proximity  to  a  horse-shoe  magnet,  or,  preferaby,  two 
horse-shoe  magnets  with  their  poles  close  to  the  windings,  and 
with  their  poles   of  the  same  sign  adjacent.     In  this  case  the 


copper  wire  windings  are  separated  from  the  iron  by  means  of 
a  stiff,  thin  pipe  of  insulating  material  in  order  to  prevent 
chafing  of  the  wires.  With  this  arrangement  the  signals  appear 
to  be  quite  uniform  in  strength. 

There  appears  to  be  a  certain  magnetic  force  which  gives  best 
results,  but  diflferent  qualities  of  iron  require  different  values. 
There  would  also  appear  to  be  a  particular  speed  of  revolution 
for  the  magnets  employed  which  is  more  suitable  than  any 
other.  Good  results  have  been  obtained  when  the  magnets  were 
caused  to  revolve  at  the  rate  of  one  revolution  every  2 
second..,  or,  when  using  a  moving  core,  by  causing  it  to  travel 
at  a  speed  of  about  30  cm.  in  4  seconds. 

Either  iron  or  steel  can  be  used  for  the  cores  or  revolving 
rope,  but  by  far  the  best  effects  are  obtained  when  using  hard- 
drawn  iron  wires  or  iron  wire  that  has  been  considerably 
stretched  or  twisted  beyond  its  limits  of  elasticity  prior  to  its 
employment. 

The  cores  used  generally  consisted  of  about  thirty  hard- 
drawn  iron  wires  of  approximately  0.5  mm.  in  diameter,  with  a 
winding  on  them  made  up  of  a  single  layer  of  silk-covered  cop- 
per wire  0.019  cm.  in  diameter  and  of  a  total  length  of  2.4  metres. 
The  other  winding,  connected  to  the  telephone,  has  consisted  of 
similar  wire,  and  a  sufficient  number  of  turns  have  been  em- 
ployed to  give  a  resistance  about  equal  to  that  of  the  telephone 
used. 

It  would,  no  doubt,  be  possible  to  obtain  the  signals  by  caus- 
ing the  iron  core  to  act  directly  on  a  telephone  diaphragm, 
and  in  this  case  the  secondary  winding  on  the  core  could  be 
omitted.  The  length  of  the  electric  waves  used  in  the  experi- 
ments between  St.  Catherine's  Point  and  North  Haven  was 
about  200  metres.  If  longer  waves  are  employed,  it  is  desirable 
that  the  length  of  the  winding  nearest  the  iron  should  be  in- 
creased. 

This  detector  appears  to  be  more  sensitive  and  reliable  than 
a  coherer,  nor  does  it  require  any  of  the  adjustments  or  pre- 
cautions which  are  necessary  for  the  good  working  of  the  lat- 
ter. Further  advantages  in  its  use  become  apparent  when  it 
is  employed  in  connection  with  my  syntonic  system  of  space 
telegraphy.  According  to  this  system,  electrical  syntony  be- 
tween the  transmitter  and  receiver  is  dependent  on  the  proper 
electrical  resonance  of  the  various  circuits  of  transformers  used 
in  the  receivers.  With  certain  coherers  one  difficult}'  has  been 
that  it  was  not  always  possible  to  restore  them  by  mechanical 
tapping  to  the  same  electrical  resistance  which  they  possessed 
before  being  affected  by  the  transmitted  electric  waves,  the  re- 
sult being  that  the  secondaries  of  the  receiving  transformers 
were  at  certain  times  open  and  at  other  times  closed  by  a  vari- 
able resistance,  thus  causing  an  appreciable  variation  in  their 
natural  period  of  electrical  oscillation. 

The  magnetic  detecto;  described  possesses,  on  the  other  hand, 
a  practically  uniform  and  constant  resistance  much  lower  than 
that  of  a  coherer  in  its  sensitive  condition,  and,  as  it  will  work 
with  a  much  lower  e.  m.  f.,  the  secondaries  of  the  tunmg  trans- 
formers can  be  made  to  possess  much  less  inductance,  their 
period  of  oscillation  being  regulated  by  a  condenser  in  circuit 
with  them,  which  condenser  may  be  much  larger  (in  conse- 
quence of  the  smaller  inductance  of  the  circuit)  than  those  used 
for  the  same  period  of  oscillation  in  a  coherer  circuit,  with  the 
result  that  the  receiving  circuits  can  be  tuned  much  more  accu- 
rately to  a  particular  radiator  of  fairly  persistent  electric  waves. 

The  considerations  which  led  to  the  construction  of  the  above- 
described  detector  are  the  following:  It  is  a  well-known  fact 
that  after  anv  change  has  taken  place  in  the  magnetic  force  act- 
ing on  a  piece  of  iron,  some  time  elapses  before  the  corre- 
sponding change  in  the  magnetic  state  of  the  iron  is  complete. 
If  the  applied  magnetic  force  be  either  subjected  to  a  gradual 
increase  followed  by  an  equally  gradual  diminution,  or  caused 
to  effect  a  cyclic  variation,  the  corresponding  induced  magnetic 
variation  in  the  iron  will  lag  behind  the  changes  in  the  applied 
force.  To  this  tendency  to  lag  behind.  Professor  Ewing  has 
given  the  name  of  magnetic  hysteresis. 

It  has  been  shown  also  by  Gerosa,  Finzi,  and  others  that  the 
effect  of  alternating  currents  or  high-frequency  electrical  oscil- 
lations acting  upon  iron  is  to  reduce  considerably  the  effects  of 
magnetic  hysteresis,  causing  the  metal  to  respond  much  more 
readily  to  any  influence  which  tends  to  alter  its  magnetic  con- 
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dition.  The  effect  of  electrical  oscillations  probably  is  to  bring 
about  a  momentary  release  of  the  molecules  of  iron  from  the 
constraint  (or  viscosity)  in  which  they  are  ordinarily  held,  di- 
minishing their  retentiveness,  and  consequently  decreasing  the 
lag  in  the  magnetic  variation  taking  place  in  the  iron. 

It  was  therefore  anticipated  that  the  group  of  electrical  waves 
emitted  by  each  spark  of  a  Hertzian  radiator  would,  if  caused 
to  act  upon  a  piece  of  iron  which  is  being  subjected  at  the  same 
time  to  a  slowly  varying  magnetic  force,  produce  sudden  varia- 
tions in  its  magnetic  hysteresis,  which  variations  would  pro- 
duce others  of  a  sudden  or  jerky  nature  in  its  magnetic  condi- 
tion. In  other  words,  the  magnetization  of  the  iron,  instead  of 
slowly  following  the  variations  of  the  magnetic  force  applied, 
would  at  each  spark  of  the  transmitter  suddenly  diminish  it."= 
magnetic  lag  caused  by  hysteresis. 

These  jerks  in  the  magnetic  condition  of  the  iron  would  cause 
induced  currents  in  a  coil  of  wire  of  strength  sufHicient  to  allow 
the  signals  transmitted  to  be  detected  intelligibly  on  a  tele- 
phone, or  perhajjs  even  read  on  a  galvanometer.  The  tests  re- 
ferred to  above  confirm  the  belief  that  the  magnetic  detector 
can  be  substituted  for  the  coherer  for  the  purpose  of  long-dis- 
tance  space   telegraphy. 

Another  paper  i>rcsentcd  before  the  Royal  Society  on  the 
same  dale  related  to  the  effect  of  daylight  upon  the  propagation 
of  electromagnetic  impulses  over  long  distances.  The  greater 
part  of  the  contents  of  the  paper  was  resumed  in  the  Royal 
Institution  lecture,  reprinted  in  our  columns,  and  we  give  below 
the  concluding  portion,  consisting  of  a  discussion  of  the  cause 
of  the  phenomenon  observed  : 

The  cause  of  these  observed  differences  in  the  effects  ob- 
tained by  night  as  compared  with  those  noticed  by  day  may  be 
due  to  the  disclectrification  of  the  transmitting  elevated  con- 
ductor, operated  by  the  influence  of  daylight.  The  electrical 
oscillations  in  the  transmitting  elevated  conductor  may  thus  be 
prevented  by  the  discharging  influence  of  light  from  acquiring 
so  great  an  amplitude  as  they  attain  during  darkness.  The  dis- 
clectrification of  negatively  charged  metallic  bodies  by  light 
has  been  noticed  by  many  observers,  and  as  each  alternate  half- 
oscillation  in  the  transmitting  elevated  conductor  must  neces- 
sarily charge  it  negatively,  the  dissipating  effect  of  light  on  each 
alternate  oscillation  of  the  electrical  wave  in  the  transmitting 
wire  may  be  suflicient  to  cause  a  material  decrease  in  the  ampli- 
tude of  the  oscillations. 

Other  tests  were  instituted  with  the  object  of  ascertaining 
whether  the  illumination  of  the  spark-gap  of  the  transmitter  had 
any  effect  upon  the  impulses  transmitted,  and  accordingly  the 
ball  dischargers  were  inclosed  in  a  box  opaque  to  light.  No 
percc|)tiblc  difference,  however,  was  noticed  in  the  strength  of 
the  signals  received,  whether  the  spark-balls  were  or  were  not 
cx|)osed  to  daylight. 

It  would  be  interesting  to  ascertain  whether  the  same  effects 
arc  to  be  ol)served  when  using  transmitting  elevated  conductors 
covered  with  insulating  material  opaque  to  ordinary  light.  Mr. 
Mari'oni  stated  he  had  never  noticed  any  appreciable  difference 
in  the  distances  over  which  signals  are  obtainable  during  the 
day  and  the  night  resi)eclively  in  the  course  of  all  the  other 
numerous  experiments  which  he  had  carried  out  with  installa- 
tions not  designed  for  very  long  distances,  and  in  which  the 
electrical  jiower  used  at  the  sending  stations  has  been  small 
comi)are(l  with  that  used  at  the  I'oldhu  installation.  Probably 
the  much  higher  potential  to  which  the  elevated  conductor  at 
Poldliu  was  charged  may  have  greatly  increased  the  facility 
with  which  losses  might  occur  due  to  disclectrification  through 
the  inllucncc  of  daylight.  In  conclusion,  Mr.  Marconi  said  he 
hoped  to  be  able  to  make  a  complete  study  of  the  effects  de- 
scribed in  this  note,  in  the  course  of  further  long-distance  tests 
which  are  likely  to  be  undertaken  shortly. 


Electric  Meters. 


More  Power  from  Chicago  Drainage  Canal. 


It  is  cmicMtly  nported  in  Chicago  that  a  syndicate  has  obtained 
options  on  land  lying  along  the  Dcs  Plaines  River  below  Joliet  for 
the  purpose  of  utilizing  the  power  made  available  by  the  flow  of 
water  from  the  Chicago  drainage  canal,  which  empties  into  that  river 
a  'hart  distance  above  Joliet. 


In  the  Patent  Office  issues  of  the  last  month,  electric  meters  are 
represented  by  12  patents.  One  of  the  most  interesting  of  the^e  is  a 
meter  patented  to  Thos.  A.  Edison.  The  principle  of  this  meter  con- 
sists in  the  employment  (Fig.  i)  of  an  electric  moter,  the  speed  of 
which  is  maintained  constant  by  a  centrifugal  speed  governor.  By 
means  of  a  worm  this  governor  drives  a  horizontal  shaft  carrying  a 
cam  or  cylinder,  the  longitudinal  surface  of  which  is  curved  to  the 
arc  of  a  circle.  On  this  cylinder  bears  a  friction  wheel  geared  tc 
the  recording  dial  and  carried  by  a  frame  attached  to  a  scale  beam  be- 
low its  fulcrum;  one  arm  of  this  beam  is  weighted  and  the  other  1- 
connected  with  the  core  of  a  solenoid.  As  the  pull  of  the  soknoid 
varies,  the  position  of  the  arm  changes,  and  with  it  the  frame  carried, 
and,  therefore,  the  position  of  the  above-mentioned  friction  wheel  on 
the  surface  of  the  curved  cylinder  or  cam  driven  by  the  constant- 
current  motor. 

The  present  patent  relates  to  details  of  this  device  as  follows: 
First,  details  of  a  centrifugal  speed  governor  for  the  motor;  second, 
improvements  in  the  construction  and  arrangement  of  the  indicator ; 
third,  in  the  use  of  cut-out  devices  for  short-circuiting  the  indicator 
in  the  event  of  destructively  large  currents;  fourth,  in  an  improved 
manner  of  connecting  the  register  with  the  constant  speed  motor. 


HG     I. — KUISON     METKR. 

whereby  during  periodic  intervals  the  current  will  be  free  to  adjust 
itself  to  changes  in  the  load,  entirely  independent  of  any  friction  other 
than  the  negligible  friction  of  the  knife  edges  of  the  scale  and 
meter ;  fifth,  the  employment  of  means  whereby  may  be  overcome  t 
slight  error  due  to  magnetic  inertia  in  the  registration  of  the  first 
increments  of  current,  and  sixth,  to  means  for  the  doing  aw.iy  of 
magnetic  electric  or  clastic  constants  which  are  necessarily  variable, 
and  the  emplrymcnt  of  gravity  only  as  a  constant. 

Another  meter  patent  is  on  a  means  whereby  only  one  pressure 
coil  may  be  employed,  the  patentee  being  E.  G.  Holm,  of  Berlin, 
Germany.  The  means  employed  consists  of  a  small  piece  of  soft 
iron  of  suitable  shape,  attached  to  a  part  which  revolves  with  the 
brake  disk  in  such  a  manner  that  the  attraction  which  the  brake 
magnet  or  a  separate  magnet  exercises  upon  it  constantly  tends  to 
move  the  armature  away  from  the  dead  points  which  it  occupies  at 
the  short-circuiting  periods  of  the  pressure  coil  through  the  brushes 
of  the  commutator.  During  the  revolution  of  the  armature  the  soft 
iron  piece  alternately  comes  nearer  to  and  recedes  from  the  magnet, 
but  the  tractive  power  of  the  magnet  is  constantly  exercised  in  the 
same  direction — that  is  to  say.  it  alternately  accelerates  and  retards 
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rotation.  Auxiliary  brushes  are  provided  for  the  purpose  of  short- 
circuiting  the  main  brushes  at  the  moment  of  the  change-over  or  the 
reversal  of  the  current. 

Referring  to  Fig.  2,  upon  a  spindle  made  readily  revoluble  both 
at  the  top  and  bottom,  there  is  mounted  the  annular  pressure-coil,  b, 
the  brake-disk  c,  the  soft-iron  piece  (a  double  hook)  d,  the  commu- 


FIG.   2. — HOLM   ELECTRIC   METER. 

tator  e,  and  the  insulated  short-circuiting  piece  /.  The  stationary 
parts  are  the  main-current  coil  g,  the  brake-magnet  h,  the  commu- 
tator brushes  i,  and  the  auxiliary  brushes  k.  In  the  main  circuit  there 
is  only  one  coil,  g,  while  in  the  pressure-circuit,  in  addition  to  the 
coil  b,  the  two  segments  of  the  commutator  e,  and  the  brushes  i, 
sweeping  along  these,  there  are  located  the  preliminary  switching  re- 
sistance /  and  the  small  auxiliary  resistance  m,  and  in  addition  to 
that  there  are  situated  at  the  points  3  and  4  the  auxiliary  brushes  k, 
which  short-circuit  the  main  brushes  at  the  dead-point. 

A  patent  issued  to  Prof.  Elihu  Thomson  describes  a  new  arrange- 
ment for  obtaining  the  desired  phase  displacement  of  the  shunt  field 
in  an  alternating-current  meter ;  a  new  arrangement  for  transmitting 
motion  from  the  driving  shaft  to  the  recording  mechanism,  and  a 
new  arrangement  of  the  terminal  connections  whereby  the  meter  may 
be  readily  installed  or  removed.  Referring  to  Figs.  3,  4  and  5,  D 
is  a  disk  armature  mounted  on  a  shaft,  A'.  A  portion  of  this  armature 
is  included  between  the  poles  of  the  permanent  retarding  magnet  M. 
At  a  point  removed  from  the  latter  and  above  the  armature  is  located 
a  series  coil,  S.  On  the  other  side  of  the  armature  and  in  a  plane 
parallel  thereto  is  located  the  shunt-magnet,  /,  and  a  series  of  coils, 
K,  surrounding  its  core.  The  shunt  magnet  is  so  situated  that  the  free 
poles  of  the  laminated  core  lie  directly  below  the  center  of  the  series 
coil  on  both  sides.  Interposed  between  the  poles  of  the  magnet  core 
is  a  mass  of  conducting  material,  C ,  the  function  of  which  will  be 
explained  later. 

The  coils,  K,  constituting  the  shunt-winding,  are  connected  in  series 
with  one  another  across  the  mains  through  which  the  current  to  be 
measured  is  upplied.  The  construction  of  the  shunt  magnet  is  such 
as  to  secure  as  high  an  inductance  as  possible  in  the  shunt-circuit, 
so  that  the  free  shunt-field  may  be  as  nearly  as  possible  in  quadrature 
with  the  electromotive  force  impressed  on  the  shunt-circuit. 

The  free  field  across  the  gap  between  the  poles  of  the  laminated 
ring,  I,  would  naturally  tend  to  be  greatest  directly  across  the  space 
between  the  poles,  and  would  have  a  phase  displacement  somewhat 
less  than  90  degrees  behind  the  field,  due  to  the  series  coil  on  non- 
inductive  loads.  In  order  to  deflect  this  free  field  toward  the  arma- 
ture, and  at  the  same  time  to  give  this  deflected  field  a  certain  in- 
creased phase  displacement  up  to  90  degrees  on  non-inductive  load, 
into  this  gap  is  inserted  a  body  of  copper  or  other  suitable  conducting 
material,  C.  This  body  of  copper  has  a  thick  portion  constituting  a 
heavy  inclosing  circuit  around  the  flux  between  the  poles  of  the  ring 
/.  The  flux  being  rapidly  alternating  in  character  cannot  easily  pass 
through  the  heavy  conducting  circuit  which  the  copper  piece  presents, 
and.  therefore,  tends  to  be  deflected,  so  as  to  pass  around  the  same. 
This  deflection  is  produced  in  virtue  of  the  induced  currents  set  up 
in  the  copper  piece  C.  In  order  that  the  deflection  may  be  toward  the 
armature,  the  copper  body  is  provided  with  a  portion  extending  later- 
ally beneath  the  poles  of  the  shunt-magnet  and  is  also  mad »  of  con- 


siderable width,  so  that  the  shortest  path  around  the  copper  mass  is 
over  the  top  of  the  portion  projecting  upwardly  between  the  magnet 
poles. 

The  magnetic  flux  which  actually  passes  over  the  part  C  and  affects 
the  armature  D  comprises  two  components,  one  of  which  consists  of 
a  portion  of  the  main  shunt-flux  actually  diverted  around  the  mass  C, 
and  the  other  of  which  consists  of  a  flux  due  to  the  induced  currents 
set  up  in  the  copper  mass  itself  by  that  portion  of  the  main  shunt- 
flux  which  threads  the  said  mass.  By  properly  proportioning  the  parts 
the  resultant  flux  which  affects  the  armature  D  may  be  made  to  lag 
by  substantially  90  degrees  behind  the  electromotive  force  of  the  cir- 
cuit in  which  the  meter  is  included. 

In  order  that  the  flux  may  be  caused  to  cut  the  armature  D,  it  is 
desirable  that  the  mass,  C,  be  extended  until  it  almost  touches  the 
armature,  and,  as  already  stated,  in  order  that  the  flux  may  not  be 
diverted  in  other  directions  it  is  desirable  that  the  copper  mass  be 
extended  to  a  considerable  distance  both  below  and  at  the  sides  of 
the  shunt-magnet  poles.  The  mass  of  copper  tends,  as  it  were,  to 
shield  the  free  field  and  to  concentrate  the  effect  on  the  armature, 
and  at  the  same  time  it  produces  a  field  acting  on  the  armature  which 
is  slightly  later  in  phase  than  the  magnetic  flux  induced  in  the  core 
of  the  shunt  magnet. 

With  the  arrangement  shown,  the  armature  disk  will  not  rotate 
unless  current  is  flowing  in  the  winding  S,  and  its  speed  of  rotation 
will  be  proportional  to  the  energy  to  be  measured. 

In  order  to  reduce  as  much  as  possible  the  friction  of  the  moving 
parts  of  the  meter,  and  at  the  same  time  to  render  it  possible  to  make 
the  parts  small  and  compact,  a  magnetic  gearing  is  interposed  be- 
tween the  meter-shaft  and  the  recording  mechanism.  This  gearing 
comprises  a  thin  disk,  Y,  of  magnetic  material,  so  positioned  that 
it  has  a  rolling  engagement  with  the  shaft  X,  which  is  constructed 
of  some  magnetic  material,  preferably  of  soft  steel,  and  which  may 
be  slightly  magnetized.  The  disk  Y  is  mounted  on  a  shaft  of  magnetic 
material,  the  lower  end  of  which  is  pivoted  in  a  gearing,  p,  in  prox- 
imity to  one  of  the  poles  of  the  retarding  magnet,  M.  The  supports 
for  the  different  parts  of  the  meter  are  constructed  of  brass  or  other 
non-magnetic  material,  and,  therefore,  the  magnetism  induced  by 
the  retarding  magnet  in  the  shaft  upon  which  the  disk  Y  \^  mounted 


FIGS.   3,  4  AND  5.— THOMSON   METER. 

finds  a  nearly  closed  circuit  of  magnetic  material  through  the  disk 
Y  and  the  sh..ft  X  back  to  the  other  pole  of  the  permanent  magnet 
The  amount  of  sticking  between  the  edge  of  the  disk  Y  and  the  shaft 
A'  may  be  nicely  adjusted,  so  that  the  disk  may  be  rotated  as  the 
shaft  X  revolves  without  any  considerable  frictional  resistance.  The 
upper  pivot  of  the  shaft  upon  which  the  disk  Y  is  mounted  is,  of 
course,  made  free  enough  to  permit  the  shaft  and  the  disk  to  always 
remain  in  engagement. 

In  order  to  prevent  actual  magnetic  contact  between  the  shaft  and 
the  disk,  a  thin  coating  of  non-magnetic  material,  such  as  brass  or 
copper,  may  be  applied  either  on  the  shaft  or  on  the  edge  of  the  disk, 
or,  if  desired,  both  may  be  coated.  The  shaft  upon  which  the  disk  Y 
is  mounted  is  provided  with  a  worm  gear,  t.  which  through  suitable 
gearing  actuates  the  recording  mechanism  in  the  usual  manner.    With 
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the  arrangement  just  described,  a  very  slight  torque  exerted  on  the 
armature  D  is  sufficient  to  turn  the  disk  Y  through  the  shaft  X,  and 
the  advantage  of  the  leverage  obtained  by  this  construction  mater- 
ially reduces  the  retarding  effect  of  the  recording  mechanism  upon 
the  meter  shaft.  If  the  worm  gear,  /,  were  placed  directly  on  the 
shaft  X,  not  only  would  the  friction  be  considerably  increased,  but 
the  parts  could  not  be  made  so  delicate  or  so  small  as  is  possible 
with  the  construction  shown,  and,  as  already  stated,  it  is  one  of  the 
objects  of  my  invention  to  so  construct  the  meter  that  it  shall  be  small 
and  compact.  The  patent  also  describes  means  for  automatically 
connecting  the  meter  to  the  line  terminals. 

An  indicating  meter — voltmeter  or  ammeter — is  the  subject  of  a 
patent  granted  to  L.  T.  Robinson,  the  chief  feature  of  which 
lies  in  the  magnetic  return  strip  employed  instead  of  a  spring  to 
exert  a  restoring  torque.  In  its  general  features  the  indicator  is 
of  the  usual  type,  consisting  of  a  moving  system  in  a  field  between 
two  magnet  poles. 

The  moving  element  consists  of  a  coil  of  fine  wire  wound  on  a 
spool  or  support,  as  shown  in  Fig.  6.  The  coil  support  P  is  mounted 
within  a  metal  tube,  R,  of  copper,  which  also  tends  to  damp  the  oscil- 
lations of  the  needle.  The  ends  of  the  tube  are  fitted  with  heads, 
w*  m^  each  of  which  is  extended  to  form  one  of  the  shafts  or  pivots 
M'  M' .  Mounted  within  the  tube  R  and  within  the  influence  of  the 
field  magnets  is  a  magnetizable  return  strip,  O.  As  here  shown,  it 
consists  of  a  very  thin  piece  of  magnetic  material, 
U,  occupying  the  space  within  the  spool  P,  and  is 
soldered  or  otherwise  secured  in  the  tube  R.  This 
strip  may  be  formed  by  taking  a  piece  of  copper  or 
similar  material  and  plating  it  with  magnetic  metal 
— as  iron  or  nickel,  for  example.  Very  good  re- 
sults have  been  obtained  with  a  copper  strip  plated 
with  nickel,  but  a  very  thin  strip  of  soft  iron  gives 
good  results.  When  assembled  in  the  instrument, 
the  magnetic  returning  piece,  O,  is  substantially 
at  right  angles  to  the  side  faces  of  the  magnet,  so 
that  the  flux  will  pass  from  one  face  to  the  other 
through  it. 

The  return  strip  is  of  exceedingly  thin  material 
working  in  a  field  strong  enough  to  saturate  it, 
carry  its  magnetism  above  the  bend  of  the 
in  all  positions.  Such  a  strip  will  not  exert 
effect  on  the  flux  passing  between  the  pole 
pieces;  and  will  not  as  it  assumes  different  positions  in  the  magnetic 
field  substantially  vary  the  strength  or  distribution  of  said  field. 
Further,  its  own  magnetism  will  remain  very  constant  in  all  positions, 
at  least  unless  it  is  deflected  to  an  unreasonable  extent,  and  the  effect 
of  hysteresis  in  the  strip  will  therefore  be  very  small.  To  make 
this  result  more  certain,  the  instrument  is  so  designed  that  the  strip 
is  considerably  narrower  than  the  distance  between  pole  pieces,  and 
also  so  designed  with  reference  to  the  magnetomotive  force*  in  the 
air-gap  that  it  is  somewhere  near  saturation,  so  that  its  magnetism 
is  not  appreciably  varied  by  changes  in  the  flux,  and  ceases  to  depend 
on  the  value  of  x.  Further,  the  effective  position  of  its  poles  does 
not  substantially  change,  so  that  the  law  of  the  instrument  becomes 
simply : 

J  =  t.ttt.    '  I)  I. 

It  is,  of  course,  easy  to  change  this  to  the  more  general  law  \  x  ■=■  f 
(I),  the  function  being  a  simple-  linear  one  by  nicri-ly  adjusting  tho 
angle  between  the  coil  and  the  strip.  This  has  the  effect  of  varj'ing 
the  scale,   which   is  "crowded"  at   the  top  if   the  law   is: 


FIG.  6. — DETAIL  OK 
ROBINSON   METER. 

or  at  least  to 
hysteresis  curve 
any    substantial 
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and  may  be  crowded  at  the  center  or  at  the  lower  tml,  or  at  boih 
ends,  or  made  substantially  even  by  a  proper  adjustment  of  tlie  angle 
above-mentioned,  and  by  pioperly  shaping  tlie  coil  and  pole  pieces. 
Mr.  Arthur  Wright,  of  Brighton,  l-ingland,  well  known  for  his 
work  in  connection  with  central  station  systems  of  charging,  is  rep- 
resented by  six  patents.  Two  of  these  relate  to  maximum  de- 
mand indicators  on  the  well-known  Wright  principle,  three  to  elec- 
trolytic-current meters,  and  two  to  details  of  meter  circuits.  Figs  7 
and  8  shov  forms  of  meters  described  in  the  first-mentioned  patents, 
being  improvements  in  the  original  type  of  maximum  meter  patented 
in  this  country  by  Mr.  Wright,  in  1807.  Re^ferring  to  I"ig  8.  the  main 
improvement  consists  in  the  use  of  a  trap  bulb,  4.  below  the  expansion 
bulb  of  the  niaxinnun  deni.uul  meter,  an'',  in  a  new  form  of  index 
tube.     The  ordinary  compression  bulb  is  numbered  5,  but  the  ex- 


pansion bulb,  I,  instead  of  being  continuous  with  the  limb  2  of 
the  U-tube,  is  drawn  out  at  one  part  to  a  nozzle,  3,  which  nozzle  is 
sealed  into  a  trap  bulb,  4,  so  as  to  penetrate  for  some  distance  into  the 
same.  The  object  of  this  arrangement  is  not  only  to  prevent  the  liquid 
from  entering  the  expansion  bulb  on  the  instrument  being  re-set,  but 
also  to  prevent  air  passing  from  the  compression  bulb  around  to  the 
expansion  bulb  should  any  sudden  cooling  of  the  expansion  bulb 
take  place  during  re-setting.  Two  or  more  such  expansion  bulbs  may 
be  used,  and  the  patent  gives  details  of  the  construction  of  the  multi- 
ple forms. 

Another  improvement  included  is  that  the  index  tube,  9,  is  made 
conical  in  form,  the  advantage  being  that  it  will  thus  hold  a  larger 
amount  of  liquid  than  the  cylindrical  form  of  inde.x  tube,  and  allow 
the  instrument  to  have  a  larger  range  of  registration,  say  from  one- 
twentieth  to  its  full  load  capacity.  It  also  allows  of  a  larger  scale 
reading  to  be  obtained  with  a  smaller  current,  and,  owing  to  the 
swelling  out  toward  the  top  of  the  cone,  enables  the  reading  to  be 
crowded  together  at  that  point  so  as  to  form  a  longer  range  of  cur- 
rent readings  than  if  the  divisions  were  equally  placed  over  the  scale. 
The  general  operation  of  this  meter  is  the  same  as  of  the  earlier  form. 
The  effect  of  the  heating  resistance  about  the  expansion  bulb  is  to 
cause  the  liquid  in  the  meter  to  spill  over  into  the  index  tube,  the 
amojnt  of  the  liquid  in  such  tube  being  read  off  on  the  scale.    This 


FIG.    7. — WRIGHT    M.WIMUM    DEMAND    METER. 

scale  may  be  so  calibrated  as  to  enable  the  user  to  read  therefrom  the 
maximum  amount  of  current  which  has  passed  since  the  instru- 
ment has  been  set.  To  re-set  the  meter  it  is  merely  tilted  at  such 
an  angle  as  to  cause  the  liquid  in  the  index  tubes  to  flow  back  into 
the  compression  bulb. 

A  second  patent  relates  to  a  demand  meter  of  a  type  quite  diflterent 
from  the  original  Wright  instrument.  In  this  new  type,  instead  of 
the  licjuid  being  driven  into  the  index  tube  by  means  of  expansion 
caused  by  current  flowing  through  a  heating  coil,  the  tube  is  tilted 
and  spills  into  the  in<lex  lube  an  amount  of  liquid  depending  upon  the 
angle  of  tilt,  and  which  in  turn  depends  upon  the  value  of  the  current 
passing.  The  tilting  arrangetnent  is  actuated  by  a  coil  having  two 
artnaturcR,  one  of  which  is  fixed  and  the  other  is  movable.  These 
armature  cores  lie  side  by  side  within  the  coil,  and  being  S'tnilarly 
magnetized  by  the  current  in  the  coil,  they  repel  one  anoher;  but  as 
one  is  fixed  the  second  alone  will  move,  and  the  amount  of  this 
movement  will  vary  with -the  current  traversing  the  coi'.  This 
form  of  indicator  is  shown  in  Fig.  7.  The  tilting  arrangement  is 
pivoted  at  .^.  and  the  action  of  the  current  in  the  coil  is  to  tilt  the 
top  of  the  tube  to  the  right,  whereupon  the  registering  liquid  flows  into 
the  indicating  tube.  //.  In  order  to  prevent  a  spill  from  a  sudden 
kick   produced   by  a   momentary  current,  there   is   a   nnstriction  at 
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13.    In  resetting  the  meter  the  liquid  returns  to  the  receiver  through 
the  passage  14. 

As  stated  above,  three  of  the  Wright  patents  relate  to  a  new 
form  of  electrolytic  meter.  Referring  to  Figs.  8  and  9,  the  for- 
mer shows  a  simple  form  of  such  a  meter,  and  the  latter  shows 
the  same  with  a  cathode  feeder  and  a  ''second  dial  effect."  The 
liquid  I  (Fig.  10)  is  an  electrolyte,  which  may  be  a  solution  of 
merciirous   nitrate.     A  pocket  in  the  same  chamber  contains   a 
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FIGS.   8,   9,   10  AXD    II. — WRIGHT   METERS. 

mass  of  mercury  constituting  the  anode,  in  connection  with 
which  is  a  feeding  chamber,  6.  Around  the  anode  portion  of 
the  chamber  may  be  a  coil,  28,  to  set  up  convection  in  the  elec- 
trolyte, in  order  to  prevent  crystallization,  which  is  further  pre- 
vented by  keeping  the  anode  level  constant  by  means  of  the 
anode  feeder.  A  pocket  of  mercury  at  8  constitutes  the  cathode. 
Referring  now  to  the  simpler  form  shown,  the  action  is  as 
follows: 

The  instrument  being  arranged  usually  in  shunt,  when  the  cur- 
rent passes,  the  volume  of  mercury  constituting  the  anode  de- 
creases, while  the  volume  of  mercury  constituting  the  cathode 
increases,  the  increase  of  the  cathode  being  a  measure  of  the 
electricity  passed.  As  the  volume  of  the  cathode  increases  mer- 
cury will  pass  from  the  cathode-chamber  and  flow  over  into  the 
tube  shown,  at  the  bottom  of  which  it  will  collect.  This  tube 
is  graduated  or  has  a  scale  attached  to  or  placed  beside  it;  the 
volume  of  mercury  in  the  tube  can  then  be  read  off  by  noting 
the  level  of  its  surface,  the  said  level  showing  the  amount  of 
current  which  has  passed  since  the  instrument  was  reset.  Such 
resetting  m.ay  be  obtained  by  turning  the  instrument  through 
half  a  revolution  until  it  is  upside  down,  and  then  onward 
through  the  other  half  revolution  until  it  again  reaches  its  nor- 
mal position. 

The  function  of  the  arrangement  shown  in  the  ca- 
thode chamber  is  as  follows:  As  is  well  known,  the 
surface  tension  of  a  mass  of  mercurj-  is  so  great 
that  as  soon  as  a  small  quantity  can  pour  over  a  lip,  a  consider- 
able mass  is  brought  over  after  it.  In  other  words,  it  flows 
over  not  in  minute  quantities,  but  in  considerable  "blobs,"  as 
it  is  termed.  By  partitioning  off  a  small  part  of  the  mercury,  as 
shown,  instead  of  the  mercury  coming  over  in  large  blobs,  it 
maj'  be  made  to  come  over  in  verj-  minute  quantities,  so  as  in 
fact  to  give  delicate  readings.  The  intermediate  chamber  may 
be  of  any  desired  form  and  may  consist  of  a  mere  partitioning 
off  of  a  part  of  the  mercury  or  of  its  chamber.  A  mere  strip  of 
glass,  for  example,  placed  close  to  the  overfiow-lip  may  suffice 
for  the  purpose  of  partitioning  off,  so  as  to  obtain  an  interme- 
diate chamber. 

In  Fig.  10  is  illustrated  a  means  for  obtaining  the  second  dial 
effect  of  a  geared  registering  mechanism.  In  this  figure,  i  is 
the  main  chamber  of  the  meter,  containing  the  electrolyte,  6  is 
the  anode,  and  8  the  cathode.  Increase  of  the  mass  of  the 
cathode  on  passage  of  the  current  causes  mercury  to  be  trans- 
ferred to  the  U-shaped  tube  20,  where  its  height  in  the  two 
limbs  can  be  read  off  by  the  scale  17.  21  is  a  receptacle  con- 
nected by  a  tube  22  with  the  upper  part  23  of  the  second  limb 
of  the  U-tube  20.  24  is  another  tube  connecting  at  a  point  above 
the   cathode  the  main   chamber   i    with  the   receptacle  21.   The 


action  is  as  follows:  When  sufficient  mercury  has  passed  into 
the  U-tube  to  rise  through  the  bend  at  the  point  23,  a  flushing 
action  of  a  well-known  kind  will  take  place,  and  the  whole  of 
the  mercury  in  the  tube  20  will  flow  into  the  receptacle  21,  and 
each  time  that  the  U-tube  is  filled  with  mercury  it  will  empty 
itself  into  the  receptacle  21.  If  a  scale,  such  as  25,  be  attached 
to  or  placed  beside  receptacle  21,  each  division  of  which  is  equal 
to  the  whole  space  of  the  U-tube,  it  will  be  seen  that  a  reading 
of  a  true  second-dial  effect  is  obtained. 

Another  patent  describes  mechanical  arrangements  by  means 
of  which  the  meter  may  register  along  a  scale  or  by  a  train 
of  gearing.  This  may  be  accomplished  by  the  decrease  of 
weigl  t  of  the  mercury  anode  or  increase  of  weight  of  the  mer- 
cury cathode.  In  one  case  shown,  the  mercury  constituting  the 
anode  is  supported  in  a  receptacle;  as  the  weight  decreases,  a 
spiral  spring  in  connection  with  a  rod  extending  from  the  re- 
ceptacle causes  the  extension  to  move  a  lever  along  a  dial.  In 
other  cases  the  change  in  weight  causes  the  meter  as  a  whole 
to  tilt,  thereby  actuating  a  dial  hand  or  a  train  of  gears. 

In  another  form  of  meter  a  platinum  cathode  is  employed,  as 
shown  in  Fig.  11.  This  cathode  consists  of  a  cone,  i,  of  plati- 
num foil,  with  its  apex  pointing  downward,  the  said  apex  being 
cut  off  so  as  to  form  an  orifice,  2,  through  which  the  mercury 
deposited  in  the  interior  of  the  cone  can  drop  freely  downward 
into  the  depositing-tube  3.  Any  mercury  deposited  on  the  out- 
side of  the  said  cone  will  also  drop  freely  into  the  depositing- 
tube.  The  cathode  i  is  supported  by  the  platinum  wires  4,  5,  the 
wire  5  being  sealed  into  the  glass  and  4  being  sealed  through 
the  glass  and  continuous  with  the  connecting-wire  6.  The  mer- 
curj',  7,  constituting  the  anode,  is  contained  in  the  anode-cham- 
ber 8,  this  anode-chamber  bting  shown  in  the  form  illustrated 
as  a  pocket  arranged  on  one  side  of  the  instrument. 

Of  the  two  remaining  Wright  patents,  one  relates  to  a  cir- 
cuit arrangement  wherebj-  the  counter  e.  m.  f.  of  the  meter  is 
counteracted,  and  another  to  a  circuit  whereby  both  an  elec- 
trolytic and  maximum  demand  meter  may  be  employed  with  no 
further  loss  than  entailed  bv  a  single  instrument. 


Commercial  Pacific  Cable  Plans. 


It  is  stated  that  the  Commercial-Pacific  Cable  Company  has  laid 
before  the  administration  at  Washington  a  proposal  that  if  the  sound- 
ings in  the  Pacific  Ocean,  taken  by  the  United  States  boat  "Nero," 
are  thrown  open  to  that  company  for  use  in  laying  its  cable,  the  com- 
pany' will  agree  to  have  the  entire  cable  from  San  Francisco  to  Manila 
laid  and  in  operation  by  June  i,  1903,  which  is  less  than  eleven  months 
from  now.  This  is  over  one  and  a  half  years  sooner  than  the  com- 
pany has  at  an}'  time  before  indicated  that  it  could  put  the  cable 
into  operation.  The  Western  Union  Company  has  all  along  favored 
the  Corliss  bill  for  laying  of  this  cable  by  the  United  States  Govern- 
ment, by  which  bill  the  Western  Union  would  get  a  part  of  the 
land-line  business  on  messages  between  the  United  States  and  Asia. 
That  bill  was  defeated,  and  the  Asiatic  business  will  go  to  the  Com- 
mercial Cable  Company  and  the  Postal  Telegraph  Cable  Companj'. 
The  Administration  is  considered  most  likely  to  throw  open  the 
soundings  to  the  public,  including  the  Commercial  Cable  Company, 
just  as  it  has  always  thrown  open  to  the  public  all  soundings  taken 
by  the  government  along  the  coasts  of  the  United  States  and  else- 
where. It  appears  that  the  United  States  Government  has  already 
published  the  general  soundings  between  San  Francisco  and  Manila, 
but  has  in  its  archives  details  which  are  essential  to  the  laying  of 
the  cable,  and  these  are  the  details  which  the  Commercial  Cable  Com- 
pany wishes  to  use. 

It  is  announced  that  the  rates  which  will  be  charged  the  United 
States  Government  by  the  new  Pacific  cable  will  be  50  cents  per  word, 
which  is  over  $1  less  than  the  present  rate  paid  by  the  government. 
This  in  itself  is  a  great  inducement  to  the  government  to  e.xpedite  the 
enterprise. 


British  Pacific  Cable. 


The  cable  steamer  "Colonia"  sailed  from  London  on  July  10  for 
Vancouver  to  lay  the  British  Pacific  cable  from  British  Columbia  tc 
Fanning  Island.  Another  steamer  will  sail  in  a  few  days  to  lay  the 
section  from  Fanning  Island  to  the  Fiji  Islands.  The  Colonia  was 
recently  illustrated  and  described  in  these  pages. 
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Recent  Electrochemical  Developments. 


Clinton  Paul  Town  send. 


ADUniO.VAL   EDISON    PATENTS. 

In  discussing  the  theory  of  Edison's  reversible  batteries,  and  in 
forming  such  estimates  as  we  may  of  their  commercial  promise,  one 
is  apt  almost  to  overlook  the  inventor's  undoubtedly  valuable  con- 
tribution to  the  chemistry  of  the  metallic  oxides;  their  constitution, 
the  conditions  of  their  formation  and  reduction,  and,  above  all,  their 
relations  in  alkaline  solutions.  The  question  of  their  solubility  has 
been  largely  one  of  minute  measurements,  for  local  action  does 
not  cease  at  the  second  or  third  decimal. 

A  series  of  four  patents  in  the  current  Patent  Office  issue,  deals 
with  both  the  chemical  and  mechanical  aspects  of  the  cell.  The  first 
patent  covers  the  reversible  scries,  namely,  zinc-alkali  zincate-oxide 
of  mercury.  In  this  series  the  zinc  is  plated  upon  magnesium  in  the 
manner  heretofore  described,  and  the  fact  that  upon  charging  the 
mercuric  oxide  passes  to  some  extent  into  solution  is  advantageous 
rather  than  otherwise,  since  the  resultant  amalgamation  of  the  zinc 
aids  in  depositing  it  in  coherent  form ;  it  is  the  one  exception  to  the 
rule  of  deleterious  local  action  from  traces  of  the  depolarizer  in  the 
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deal  with  the  tempting  proposition  that  fragments  of  glass,  stone  or 
other  non-conductor,  may  be  united  into  a  mosaic  or  similar  struc- 
ture by  means  of  an  electro-deposited  framework  of  copper  filling  the 
interstices  between  the  pieces.  Such  mosaics  are  of  pleasing  appear- 
ance, and  the  nodular  surface  of  the  deposited  metal,  if  not  too  pro- 
nounced,  rather  heightens  the  effect. 

In  1889,  Henry  F.  Belcher  patented  a  process  consisting  in  electro- 
plating the  exposed  surfaces  of  the  cast-metal  framework  of  a  stained 
glass  window  in  such  manner  as  to  securely  bind  the  fragments  by 
the  overlapping  deposit.  In  1897,  William  H.  W'inslow,  of  Chicago, 
patented  a  method  for  assembling  rectangular  blocks  of  glass,  the 
essential  feature  being  the  provision  of  a  framework  of  copper  strips 
extending  around  and  between  the  blocks  in  rather  loose  relation  to 
them,  and  serving  as  a  foundation  for  a  subsequent  electro  deposit 
of  copper  to  firmly  secure  the  several  parts.  The  Luxfer  Prism  Pat- 
ents Company,  of  Chicago,  operating  under  this  method,  has  for 
several  years  past  been  placing  extremely  rigid  and  ornamental  prism 
lights  upon  the  market. 

According  to  Taluau's  method  electrodeposition  is  relied  upon  to 
build  up  the  interstitial  deposit ;  the  fragments  of  glass  are  cemented 
in  their  proper  relation  upon  a  backing  plate  of  lead  foil  and  properly 
supported  in  the  plating  bath.  The  deposit  is  built  up  from  the  back- 
ing plate  tu,  or  even  above,  the  upper  surfaces  of  the  glass,  lapping 
slightly  for  additional  security.  For  transparent  constructions  the 
backing  plate  is  finally  stripped  off.  As  modifications  of  the  method 
a  non-conducting  support  may  be  used,  a  conductor,  as  plumbago, 
being  applied  to  the  interstices,  or  the  process  may  be  somewhat 
hastened  by  using  metal  filings  between  the  plates. 

It  is  not  clear  that  the  new  method  is  an  improvement  over  that 
of  Winslow,  for  every  electroplater  is  familiar  with  the  difficulties 
which  arise  when  it  is  sought  to  increase  the  thickness  of  an  elec- 
trodeposit  above  a  certain  rather  small  maximum.  The  deposit  tends 
to  become  loose,  nodular,  and  even  branching,  and  it  is  with  the 
greatest  difficulty  and  only  by  working  slowly  and  with  low  current 
densities,  that  the  character  of  the  early  deposit  can  be  maintained. 
It  seems  also  that  these  difficulties,  sufficiently  pronounced  upon  a 
plane  surface,  are  increased  when  the  effort  is  made  to  deposit  metal 
between  adjacent  non-conducting  walls  constituting  a  virtual  crevice, 
for  it  is  not  easy  to  maintain  the  concentration  of  the  metal  ions 
under  these  conditions.  It  may  be  safely  predicted  that  the  element 
of  time  will  enter  into  the  new  method  as  a  serious  factor. 
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New  Telephone  Patents. 
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MoniKIEII    FORM    OK    EDISON    llATTERY. 

solution.  Im.t  rct.iiniug  ihc  nurcury  perforated  pockets  are  employed 
as  for  the  solid  tU-polarizcrs. 

The  second  patent  relates  to  the  iron-cobnlt  oxide  cell,  and  insofar 
as  di.sclosure  is  concerned,  is  identical  with  the  companion  case  on 
nickel  oxide.  A  third,  containing  specific  claiins  to  the  employment 
of  copper  in  a  state  of  extreme  subdivision  as  an  insoluble  oxidizablo 
electrode,  has  already  been  described  in  these  columns,  the  invention 
having  becii  disclosed  in  an  earlier  case.  It  is  in  this  connection  that 
Mr.  l"'dison  makes  the  extraordinary  statement  that  the  tendency  of 
copi)er  to  diss*>lve  in  the  electrolyte  may  be  overcome  by  a  suffi- 
ciently fine  tlivision. 

The  fourth  patent  covers  the  modified  form  of  the  cell  shown  in 
the  accompanying  figures.  The  usual  grid.  I,  is  provided  with  rect- 
angular openings.  J.  into  which  the  perforated  receptacles,  3.  for 
the  active  material  are  secured,  the  sides,  4  and  5.  being  fitted  one  into 
the  other  and  securely  locked  by  crimping  the  edges  aroimd  the 
grid.  The  special  feature  of  the  present  patent  is  the  horizontal  cor- 
rugation of  the  perforated  walls  of  these  pockets,  the  effect  being 
to  so  stiffen  them  as  to  permit  the  use  of  very  thin  high  carbon 
steel  for  the  walls;  by  this  means  the  clastic  limit  of  the  walls  is 
increased  and  a  more  effective  contact  maintained  with  the  active 
material  thmngh  the  changes  of  bulk  consequent  upon  charging  and 
discharging. 

METHOD  OK   KRAMING  GLASS. 

Two  patents  to  Julius  Taluau.  of  Philadelphia,  and  a  third  issued 
jointly  to  Taluati  and  Henry  W.  Sc.ittergood.  al«o  of  Philadelphia. 


Two  patents  relating  to  telephony  occur  in  the  issue  of  July  8.  one 
protecting  a  combined  district  telegraph  and  telephone  signal,  the 
other  a  protector.  Mr.  Charles  Selden.  of  Baltimore,  adapts  the 
familiar  make  and  break  messenger  call  to  send  a  distinctive  signal  to 


FIG.    I. — SELDEN  S  COMBINED  TELEGRAIM1    AND  TELCrHONE  SIGNAL 

serve  as  a  call  for  telephone  connection,  by  supplying  the  contact- 
wheel  with  an  extra  brush  bearing  on  its  surface  instead  of  on  the 
periphery  and  operating  a  vibrating  bell  at  the  central,  instead  of  a 
single-stroke  bell.     In  the  drawing  3  is  the  brush  giving  the  normal 
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messenger  call  signal  when  the  box  is  operated,  and  7  is  the  special 
brush  for  the  telephone  signal ;  opposite  the  bearing  point  of  7  on  the 
surface  of  the  contact  wheel  are  insulating  strips  or  spaces,  8.  By 
lifting  the  receiver  from  the  hook  switch,  6,  the  brush,  7,  Is  switched 
into  circuit,  and  on  the  box  being  pulled  the  signal  governed  by  7  is 
transmitted.  This  signal  is  usually  a  long  dash  operating  a  vibrating 
bell  and  so  readily  distinguishable  from  the  messenger  call  signal 
which  is  a  combination  of  dots. 

Mr.  Frank  B.  Cook,  of  Chicago,  patents  a  protector,  for  which  he 
claims  simplicity  and  cheapness  of  construction,  and  the  advantage 
that  in  operation  the  heat  coil  is  not  damaged,  the  only  change  pro- 
duced in  the  appliance  being  the  melting  of  the  solder.  Referring  to 
Figs.  2  to  6,  Figs,  i  and  2  show  the  appliance  in  detail.  Fig.  2  repre- 
senting the  solder,  10,  as  melted,  and  the  circuit  opened.  Fig.  3  is  an 
end  view.  Fig.  4  a  perspective  of  the  heat  coil  and  cap.  Fig.  5  a  dia- 
grammatic view  of  the  protector  mounted  for  use,  and  Fig.  6  an 
end  view  of  the  protector  and  supporting  spring.  A  cylinder  of  insul- 
ating material,  i,  contains  the  heat  coil,  8,  which  has  a  flange,  11,  and 
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COOK  S    THERMAL   PROTECTOR. 

stem,  12,  screwing  into  the  insulating  sleeve,  2,  set  in  cylinder  I.  Into 
2  also  screws  the  cap,  3,  which  has  a  groove  or  collar  to  fit  the  forked 
end  of  the  supporting  spring.  The  wire  of  the  heat  coil  is  connected 
to  the  cap,  3,  through  the  bore,  6,  in  the  shank,  4.  The  outer  end  of 
the  heat  coil  has  a  concave  depression  into  which  fits  the  convex  end, 
9,  of  the  cap,  7,  the  two  being  held  together  by  the  solder,  10.  One 
end  of  the  heat-coil  winding  is  soldered  to  the  metal  concave  head,  8, 
so  the  circuit  from  cap,  7,  to  cap,  3,  traverses  the  heat  coil  and  the  sol- 
der, 10,  which  holds  7  and  8  together.  The  complete  protector  is  mount- 
ed as  shown  in  Fig.  5,  on  two  springs,  15,  16,  which  normally  bear  out- 
ward and  are  held  in  tension  by  the  protector.  When  the  heat  coil 
operates,  solder,  10,  is  melted  and  cap,  7,  is  pulled  away  by  the  tension 
of  spring,  16,  which  then  comes  in  contact  with  ground  stop,  17,  and 
grounds  the  line. 


Moving  Sidewalk  for  Brooklyn  Bridge. 


The  plan  of  an  electric  moving  sidewalk  for  Brooklyn  Bridge 
has  been  revived,  a  company  standing  ready  to  undertake  the  in- 
stallation. The  plans  as  drawn  by  Mr.  George  S.  Morrison,  the  com- 
pany's consulting  engineer,  provide  for  a  main  platform,  8^^  feet  wide, 
to  run  on  the  tracks  now  used  for  the  bridge  cars.  This  was  to  be 
provided  with  cross-seats,  and  would  be,  in  effect,  one  continuous 
street  car.  Being  built  in  12-ft.  sections,  with  the  rounded  end  of 
one  fitting  into  the  concave  end  of  the  next,  it  could  go  around  curves 
of  small  radius.  The  cars  would  not  be  roofed,  but  a  light  covering 
like  a  gallery  would  be  erected  over  the  whole  track,  which  would 
serve  the  same  purpose. 

The  station  platform  at  the  Manhattan  terminus  would  not  be 
materially  altered  in  size.  Around  its  outer  edge,  the  plan  provides 
for  thre€  narrower  moving  belts,  three  feet  wide.  The  first  would 
move  at  2^  miles  per  hour,  the  second,  two  inches  higher  and  over- 
lapping a  trifle,  at  5  miles  an  hour,  and  the  third  at  'JV2  miles.     The 


third  in  turn  would  overlap  the  main  platform,  the  rate  of  which 
would  be  10  miles  an  hour.  Passengers  could  walk  across  diagon- 
ally to  their  seats  without  any  uncomfortable  jar.  For  getting  off  and 
on,  361^4  feet  are  allowed  in  the  plan.  To  prevent  possible  accidents 
to  persons  trying  to  crowd  on  at  the  extreme  end  of  the  platform, 
a  railing  would  be  hung  from  above  to  guard  the  moving  platforms. 
A  high  grating  would  separate  the  arriving  and  departing  plat- 
forms, each  of  which  would  be  22,y2  feet  wide.  The  plan  is  warmly 
favored  by  Commissioner  Lindenthal. 


Vermont  Electrical  Association. 


A  meeting  of  a  number  of  the  representatives  of  the  electric  light- 
ing interests  in  the  State  of  Vermont  was  held  in  Bellows  Falls,  Vt, 
July  9,  1902.  The  question  of  forming  an  association  similar  in  scope 
to  the  National  and  other  State  electrical  associations  was  thoroughly 
discussed,  and  it  was  decided  that  it  was  expedient  to  do  so.  The  re- 
sult was  the  formation  of  the  Vermont  Electrical  Association,  with 
the  following  list  of  officers  and  executive  committee:  President, 
Harry  Bottomley,  Bellows  Falls;  ist  vice-president,  C.  F.  Thomp- 
son, Brattleboro ;  2nd  vice-president,  M.  Patterson,  Fair  Haven ;  sec- 
retary-treasurer, C.  C.  Wells,  Middlebury;  executive  committee,  E. 
E.  Larrabee,  Bennington ;  E.  D.  Blackwell,  Brandon ;  E.  E.  Gage,  St. 
Johnsbury;   G.   S.   Haley,   Rutland;   F.   Barney,  Jr.,   Springfield. 


CURRENT   NEWS   AND    NOTES. 


WIRELESS  TELEGRAPHY  AND  SUBMARLNES.—A  cable 
dispatch  from  Paris,  of  July  10,  says:  There  was  a  successful  test 
at  Cherbourg  to-day  of  the  application  of  wireless  telegraphy  to  sub- 
marine torpedo  boats.  A  mast  with  receivers  was  fitted  to  the  sub- 
marine boat,  "Triton."  The  vessel  dived  and  received  signals  from  the 
central  submarine  station  clearly. 


THE  ARC  LAMP  IN  EXAMINATION  OF  GEMS.— As  a  re- 
sult of  some  observations  by  Mascart  on  the  effect  on  gems  of  the 
violet  rays  from  an  arc  lamp,  M.  Chaumet  has  recently  made  some 
experiments  with  a  view  to  the  use  of  such  rays  in  the  determination 
of  the  value  of  gems.  Becquerelaine  noted  years  ago  the  fluorescence 
of  diamonds  under  the  influence  of  various  colored  rays.  Chaumet 
has  ascertained  that  there  is  a  close  relationship  between  this  fluor- 
escent property  and  the  brilliancy  of  diamonds  under  artificial  light, 
particularly  candle-light,  which  brings  out  most  clearly  the  quality 
of  first-class  stones.  Diamonds  that  sparkle  most  vividly  are  not 
always  those  cut  in  the  most  regular  shape,  but  those  showing  the 
greatest  amount  of  fluorescence  when  examined  with  violet  light. 
While  diamonds  .that  are  non-fluorescent  when  exposed  to  this 
light  simply  take  a  violet  coloration,  the  most  sparkling  stones  show 
a  notable  fluorescence  of  a  \  ery  luminous  and  clear  blue.  Diamonds, 
whatever  their  quality,  always  offer  the  same  transparency  to  Ront- 
gen  rays,  so  that  it  is  impossible  to  differentiate  them  by  means  of 
radiography.  In  a  jewel-case  in  which  are  grouped  diamonds  of  all 
qualities,  the  gems,  when  illuminated  b}'  violet  light,  assume  differ- 
ent tints,  some  showing  a  vivid  blue  brilliance,  while  others  are  of 
a  sombre  violet.  As  soon  as  the  electric  lamp  is  put  out,  all  degrees 
of  phosphorescence  are  noticeable,  the  jewel-case  appearing  to  be 
studded  with  violet  or  blue  glowworms,  some  very  bright,  others 
almost  extinct;  and  the  most  sparkling  stone  will  be  found  to  be  the 
best.  In  the  course  of  his  experiments,  M.  Chaumet  has  observed 
a  curious  fact  with  respect  to  a  yellow  diamond  with  numerous 
facets  which  showed  remarkable  golden  reflections  in  daylight  as 
well  as  in  artificial  light.  The  violet  light  produced  no  fluorescence 
in  this  case,  but  gave  rise  in  place  to  flashes  of  an  intensely  red  color, 
particularly  noticeable  on  the  feather-edged  sides.  A  violet  pencil 
of  rays  was  projected  upon  this  yellow  diamond  for  a  few  minutes, 
when  the  experimenter  found  to  his  surprise  that  the  yellow  color 
had  changed  to  dark  brown,  the  stone  thus  losing  four-fifths  of  its 
commercial  value,  which,  however,  was  recovered  after  some  hours. 
In  experimenting  on  the  action  of  the  various  rays  on  rubies,  M. 
Chaumet  has  ascertained  that  the  Siamese  stones  are  of  scarcely 
appreciable  fluorescence  under  violet  light,  while  all  the  valuable 
Burmese  laibies  are  intensely  fluorescent,  exhibiting  a  clear  vivid 
red  light  that  puts  them  in  evidence  when  they  are  mixed  with 
stones  from  Siam,  which  remain  sombre. 
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RUMMER'S  WIRELESS  TELEPHO.W.—A  cable  dispatch 
from  Berlin,  of  July  12,  says:  "Ernst  Ruhmer,  the  physicist,  has 
invented  a  system  of  wireless  telephony.  His  experi- 
ments have  been  successful  over  a  distance  of  three  miles.  The  inven- 
tion acts  on  the  principle  of  the  transformation  of  light  waves  to 
sound  waves  by  using  a  searchlight  and  a  microphone."  There  does 
not  seem  very  much  new  about  this  to  an  American  who  has  fol- 
lowed the  work  of  Bell,  Hayes  and  others. 


ELECTRICITY  AND  THE  KING.— It  is  stated  that  during  his 
recent  illness,  King  Edward  has  derived  much  benefit  and  relief  dur- 
ing the  hot  weather  from  the  use  of  fan  motors  in  his  bedroom.  He 
is  now  to  be  moved  to  the  royal  yacht,  and  a  new  dynamo  is  to  be 
put  in  to  minimize  the  vibration  of  the  plant.  St.  Jamei'  Palace,  one 
of  the  royal  residences  in  London,  has  been  newly  equipped  with 
thousands  of  electric  lights  and  these  were  used  with  great  effect 
at  the  reception  given  by  the  Prince  and  Princess  of  Wales  to  tlie 
coronation  Colonial  visitors  in  London  last  week. 

NEW  RADIO-ACTIVE  ELEMENT.— \  special  cable  dispatch 
from  Berlin,  of  July  9,  makes  the  following  announcement :  Pro- 
fessor Marckwald,  of  the  Berlin  University,  announced  at  the  last 
meeting  of  the  Physical  Society  that  he  had  discovered  a  new  element. 
The  clement  in  question  is  radio-active  and  of  extraordinary  energy. 
Professor  Marckwald  has  separated  it  from  radio-active  bismuth, 
so-called  polonium,  found  in  uranium  ore.  It  consists,  as  Professor 
Marckwald  discovered,  substantially  of  ordinary  bismuth  and  of  a 
new  metal  in  the  proportion  of  a  thousand  to  one.  The  new  metal 
can  be  separated  by  the  electrolytic  process.  The  rays  it  emits  are 
something  like  those  of  the  metal  radium,  but  differ  in  being  almost 
completely  absorbed  by  paper  as  well  as  by  glass.  Professor  Marck- 
wald has  proved  that  a  porcelain  tube  heavily  charged  with  electricity 
by  rubbing  immediately  lowers  its  charge  when  a  morsel  of  this 
metal  weighing  hardly  a  milligramme  is  brought  within  a  distance  of 
one  decimetre.  A  chemical  analysis  of  the  new  metal  is  rendered 
very  difficult  by  the  fact  that  one  ton  of  ore  contains  hardly  one 
gramme  of  it. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.— The  Na- 
tional Electric  Light  Association  has  just  issued  a  new  edition  of 
"Municipal  Lighting  Statistics"  for  the  confidential  use  of  its  mem- 
bers. It  is  full  of  information  from  all  over  the  country  as  to  rates 
ff)r  arc  lighting,  etc.  The  association  has  enrolled  the  following  new 
members  since  June  28:  Albert  Lea.  Minn.,  Albert  Lea  Light  and 
Power  Company  ;  Anaconda,  Mont..  Anaconda  Copper  Mining  Com- 
jjany,  Klcc.  IXiit. ;  Clay  Center.  Kan.,  V.  L.  VV'illiamson  &  Co. : 
Durango,  Colo.,  C.  H.  Peters;  Fair  Haven,  Vt.,  Pair  Haven  Electric 
Company ;  Lancaster,  Ohio,  The  Lancaster  Electric  Light  Com- 
pany;  Mason  City,  la.,  Brice  Cas  and  Electric  Company;  Mcnom- 
onic.  Wis.,  Menomonie  Electric  Light  and  Power  Company;  Mid- 
dlebury,  Vt.,  Middlcbury  Electric  Company;  Montpclier.  Vt..  Con- 
solidated IClectric  Company;  New  Albany,  Ind.,  United  Gas  and 
l-lleclric  Company;  Nokomis,  III.,  Nokomis  Electric  Light  and 
Power  Company;  Nyack,  N.  Y.,  Rockland  Light  and  Power  Com- 
p.iii  y ;  Norwich.  N.  V..  Norwich  Gas  and  Electric  Company;  Red 
Wing.  Minn..  Red  Wing  Gas  and  Electric  Compony ;  Rutland.  Vt.. 
Rutland  City  I'-lcctric  Comjjany ;  Tu.xedo.  N.  V..  Tuxedo  Electric 
light  Company;  Wal)ash.  Ind.,  The  Wabash  Electric  Light  Com- 
pany; Waterlown.  X.  V.,  The  Watcrtown  Electric  Light  Company. 


ELECTRIC  FURNACE  IN  MANUFACTURE  OF  STEEL  — 
.\  recent  consular  report  gives  an  account  of  the  manufacture  at 
riy>>inRo,  Sweden,  of  steel  in  the  electric  furnace.  In  the  latter  part 
of  I-ebruary.  irjoo.  the  first  furnace  was  finished  and  ready  for  trial, 
and  after  a  few  experiments  the  first  ingot  was  produced  The  steel 
was  found  to  be  of  excellent  (juality.  but  with  the  dynamo  of  78-kw 
«ised.  not  more  than  575  pounds  of  steel  were  obtained  in  twenty - 
four  hours,  and  the  furnace  had  a  capacily  for  only  i~6  pounds. 
.\  larger  furnace  was  seen  to  be  necessary,  and  this  was  completed  in 
November.  M)Oo.  and  proved  to  be  a  great  improvement.  In  the 
second  furnace,  which  held  307  pounds,  from  122  to  134  pounds  of 
steel  were  produced  in  twenty-four  hours.  The  Gysinge  sulphite 
factory  burned  down  on  .August  Ti.  toot,  and  it  was  decided  to  build 
steel  works  in  its  place  and  to  use  the  water  power  available  there. 
For  the  sleel  furnace  there  was  utilized  a  turbine  of  300  horsepower, 
with  direct-coupled  generator.    The  new  furnace  is  to  have  a  capacity 


of  3,970  pounds  and  the  production  is  estimated  to  be  at  least  1,500 
tons  a  year.  The  steel  produced  is  said  to  be  of  superior  quality, 
and  characterized  by  strength,  density,  uniformity,  toughness,  and 
the  ease  with  which  it  can  be  worked  in  cold,  unhardened  condition, 
even  when  containing  a  very  high  percentage  of  carbon.  Compared 
with  other  .steel,  it  also  has  less  tendency  to  crack  or  warp  when 
hardened.  The  reason  why  this  steel  in  certain  qualities  differs  from 
other  steel,  especially  in  its  softness  when  unhardened,  is  considered 
to  be  its  freedom  from  gases.  The  manufacture  of  special  steel,  with 
nickel,  chrome,  manganese  or  wolfram,  will,  of  course,  not  meet  with 
many  difficulties.  The  chrome  steel  and  wolfram  steel  produced  at 
Gysinge  has  proved  to  be  excellent  for  lathe  tools.  When  used  for 
permanent  magnets,  the  Gysinge  wolfram  steel  has  been  found  to 
give  stronger  magnets  than  other  wolfram  steel  and  has  not  warped 
in  the  hardening.  From  estimates  made,  it  has  been  ascertained  that 
the  furnace  used  at  Gysinge,  which  is  simple  in  construction  and  eas- 
ily managed,  has  prospects  of  competing,  as  to  cost  of  operation,  with 
the  furnaces  heretofore  used  for  fusion  of  steel,  especially  as  it 
yields  steel  of  a  better  quality. 


Letters  to  the  Editors. 


American  Association  for  the  Advancement  of  Science. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — I  think  I  echo  the  thought  of  many  of  your  readers  in  ex- 
pressing appreciation  of  the  very  full  report  which  appears  in  your 
issue  of  July  5,  of  the  recent  meeting  of  the  American  Association 
for  the  Advancement  of  Science.  If  in  previous  years  there  was 
similar  material  which  might  have  been  available  for  presentation 
to  the  readers  of  technical  journals,  it  is  a  real  misfortune  that  the 
administration  of  the  Association  has  seen  fit  to  ignore  this  channel 
for  the  dissemination  of  knowledge.  It  is  indeed  no  less  than  as- 
tonishing that  the  association  has  not  in  the  past  taken  advantage 
of  the  opportunity  for  the  advancement  of  science  afforded  by  the 
technical  press  of  this  country.  According  to  newspaper  reports,  of 
a  total  of  almost  350  papers,  more  than  150  were  presented  in  the 
departments  of  physics,  chemistry,  mechanical  science  and  engineer- 
ing. As  these  several  sections  held  their  sessions  simultaneously,  and 
most  of  the  papers  were  probably  read  merely  by  title  or  in  brief 
abstract,  the  impossibility  of  any  one  in  attendance  at  the  meeting 
deriving  full  benefit  from  their  attendance  is  evident.  It  is  true  that 
members  of  the  association  receive  in  an  annual  volume  an  account 
of  the  proceedings  .at  the  meeting  of  the  year,  but  aside  from  the 
relatively  small  audience  to  which  this  belated  volume  goes,  many  of 
the  papers  appear  therein  only  by  title,  and  tor  many  others —  per- 
haps the  majority — readers  are  referred  to  periodical  publications  of 
such  a  character  as  to  be  unavailable  to  all  but  a  select  few.  For 
example,  in  a  volume  of  the  A.  A.  A.  S.  Trtucedings  before  the 
writir.  the  reader  is  constantly  referred  to  such  journals  as  the  Philo- 
sophical Magazine,  American  Chemical  Journal,  Journal  of  Physical 
Chemistry.  The  Physical  Review,  etc.,  for  papers  mentioned  only  by 
title  in  the  volume,  or  appearing  in  bare  abstract.  If  the  govern- 
ing body  of  the  .Association  were  to  provide  facilities  enabling  the 
lechnical  journals  of  the  country  to  use  such  portions  of  the  pro- 
ceedings as  appealed  particularly  to  their  respective  readers,  that  body 
would.  I  believe,  rapidly  assume  a  position  in  this  country  similar 
to  that  occupied  in  Great  Britain  by  the  British  .Association,  and 
would  aisc  greatly  extend  its  membership  among  the  technic-al 
classes.  A  glance  over  the  list  of  membership  shows  that  in  the 
past  these  classes  have  held  aloof — for  a  very  good  reason  it 
would  appear. 

Boston,  Mass.  Ch.vs.  L.  Manson. 


State   and  National  Telephone  Associations. 


To  the  Editors  of  Electhcal  World  and  Engineer: 

Sirs. — I  am  glad  to  note  the  attitude  taken  toward  the  abuse  heaped 
on  Bell  telephone  men  in  your  recent  discussions  of  the  work  of  the 
National  convention,  at  Philadelphia.  Such  attacks  on  personnel  as 
you  have  stigmatized  have  nothing  to  do  with  the  merits  of  the  case, 
and  there  is  no  question  that  the  men  aimed  at  have  long  enjoyed 
the  esteem  of  the  electrical  public.   It  would  be  just  as  fair  to  assert 
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that  every  man  who  has  gone  into  the  independent  telephone  field  is 
a  "striker,"  who  proposes  at  some  time  or  other  to  make  a  deal  with 
the  Bell  companies  regardless  of  the  public. 

It  is  not  quite  clear  to  me,  however,  that  your  advocacy  of  the  Na- 
tional Association  does  full  justice  to  the  various  State  organizations. 
What  you  say  about  the  poor  policy  of  dividing  forces  in  face  of 
a  strong  enemy  is  true,  and  there  certainly  should  be  and  must  be 
the  best  kind  of  a  national  body,  so  that  it  is  unwise  on  the  surface 
to  detract  from  the  interest  and  importance  of  that  annual  affair. 
But  the  point  you  seem  to  overlook  is  that  these  minor  State  and 
interstate  organizations  are  created  mainly  by  the  need  of  fostering 
toll  lines  and  developing  long-distance  work.  Presently,  large  com- 
panies will  grow  up  out  of  the  scattered  units,  and  probably  we  shall 
see  only  a  few  independent  companies  in  each  State.    As  an  old  tele- 


grapher, I  remember  the  history  of  the  telegraph  art  in  the  bringing 
together  of  scattered  systems,  and  I  cannot  see  how  the  telephone 
business  is  different.  For  the  time,  then,  it  is  plain  to  me  that  the 
State  associations  are  doing  excellent  work  in  getting  people  ac- 
quainted and  in  laying  the  foundation  of  large  local  networks.  The 
Western  Union  telegraph  system  began  in  this  humble  fashion,  al- 
though in  its  early  days  there  were  no  conventions  to  help  things 
along.  Moreover,  it  is  particularly  in  the  big  western  States  that  the 
newcomers  in  telephony  need  to  co-operate. 

This  view  granted,  I  believe  with  you  that  the  best  efforts  of  the 
independents  should  be  devoted  to  strengthening  their  National  As- 
sociation, giving  it  the  right  and  power  to  speak  with  authority  for 
the  art  as  a  whole. 

St.  Louis,  Mo.  P.aul  M.  Rice. 


DYNAMOS.  Motors  and  transformers. 

Nonsynchronotis  Single  and  Polyphase  Generators. — Heyland. — 
A  long  illustrated  paper  read  recently  before  the  Society  of  German 
Electrical  Engineers.  He  claims  the  following  advantages  of  his 
type  of  generator  over  the  old  normal  synchronous  alternators : 
First,  the  problem  of  parallel  operation  of  alternators  is  solved  in 
an  easy  way ;  secondly,  the  new  machines  have  an  ideal  elasticity 
against  variations  of  load  and  besides  this  they  can  be  exactly  and 
absolutely  compounded  against  voltage  variations  by  a  simple  ac- 
cessory. In  the  first  part  of  the  paper  he  discusses  the  simple 
"compensation,"  i.e.,  the  arrangement  by  which  the  power  factor  is 
made  equal  to  unity;  this  has  already  been  described  repeatedly  and 
at  length  in  the  Digest;  the  description  which  Heyland  gives  in  the 
present  paper  is  somewhat  more  exhaustive  and  illustrated  by  vector 
diagrams,  he  also  gives  diagrams  showing  how  the  compensating 
winding  can  be  best  arranged.  The  commutator  is  no  longer  a  prin- 
cipal part  of  the  machine ;  it  is  only  an  accessory  for  the  purpose 
of  self-excitation ;  it  is  so  small  and  operates  sparklessly  like  an 
ordinary  slip-ring;  it  has  only  just  enough  segments  that  an  electric 
short-circuit  between  two  succeeding  brushes  is  avoided,  4  to  6 
segments  being  used  per  pole.  He  shows  theoretically  that  on  ac- 
count of  the  compensating  winding,  the  efficiency  does  not  become 
lower,  but  may  even  be  increased.  For  perfect  compensation  the 
self-excitation  produces  an  increase  of  the  overload  capacity  by  40 
to  50  per  cent.  There  is  no  armature  reaction.  The  exciting  current 
is  nearly  constant  for  all  reactions.  The  curves  given  in  the  ad- 
joining Diagram  i  represent     the  results  of  tests  of  a  12-hp  motor, 
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FIG.    I. — RESULTS    OF    TESTS    OF    12-HP    MOTOR. 

built  by  the  United  Electric  Company,  of  Vienna.  The  power 
factor  is  here  always  exactly  equal  to  unity,  even  for  no-load  and 
for  overload.  In  the  second  part  of  the  paper  the  author  discusses 
the  method  of  compounding.  For  non-inductive  load  there  is  a 
natural   compensation,   due    to   the    currents    induced    in    the   rotor. 


These  induced  currents,  however,  are  always  in  phase  with  the 
energy  component  of  the  main  current,  and,  therefore,  for  watt- 
less currents  the  full  armature  reaction  remains.  For  complete 
compounding  he  uses  the  following  device;  besides  the  compensa- 
ting current,  he  also  sends  the  main  current  into  the  rotor  through 
a  second  set  of  brushes,  so  that  it  must  overcome  the  stator  ampere- 
windings  in  any  case.     Figs.  2  and  3  show^  the  arrangement  for  a 


F:GS.    2    AND   3. — NON-SYNCHRONOUS    GENERATORS. 

single-phase  machine,  Fig.  2  representing  a  compensated  machine 
without  compounding.  Fig.  3  with  compounding.  Instead  of  sup- 
plying the  stator  current  to  the  rotor,  it  is  sufficient  to  supply  the 
wattless  component  only ;  with  machines  operating  in  parallel,  this 
can  be  accomplished  by  compounding  the  one,  but  not  the  other, 
and  sending  the  main  currents  through  a  transformer  with  the 
primary  windings  in  opposite  direction.  The  secondary  winding 
then  gives  the  dififerentii'i  current,  which  represents  the  wattless 
component  of  the  compounded  machine  and  is  supplied  through 
the  compounding  brushes  to  the  compound  machine.  He  then 
gives  several  diagrams  showing  the  connections  for  the  compound 
winding.  In  general  he  uses  three-phase  currents ;  but  for  cer- 
tain numbers  of  poles,  it  is  necessary  to  use  two-phase  excitation, 
the  well-known  Scott  system  being  used  for  obtaining  tAvo-phase 
currents  for  excitation  and  for  compounding.  He  gives  the  results 
of  tests  of  a  loo-hp  compound  generator  of  Brown,  Boveri  &  Co. 
The  results  show  that  it  is  possible  to  compound  or  overcompound  a 
machine  at  will,  furthermore  by  choosing  proper  values  of  the 
transformation  ratio  of  the  transformer  and  a  proper  position  of 
the  brushes,  it  becomes  possible  for  instance  to  exactly  compound 
the  machine  for  non-inductive  loads,  and  overcompounded  it  for  watt- 
less currents,  etc.  At  the  conclusion  of  the  paper  the  two  types — 
the  compensated  uncompounded  machine  and  the  compensated  com- 
pound machine — are  characterized  as  follows:  The  advantag».s  of 
the  former  are  the  great  simplicity,  the  favorable  utilizations  of 
the  material,  the  small  exciting  current,  the  substitution  of  the 
exciter  by  a  simple  and  safe  commutator  of  small  dimensions,  auto- 
matic compounding  for  non-inductive  load,  the  great  elasticity  and 
adaptability  to  any  existing  installation;  either  as  generator  if  no 
wattless  currents  are  required  from  it,  or  as  motor  with  a  constant 
power  factor  equal  to  unity,  it  is  very  suitable  for  power  transmission 
between  similar  machines  and  for  parallel  connection  to  existing 
plants.     On  the  other  hand,  the  compounded  machine  is  character- 
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izcd  by  greater  independence  in  connection  with  machines  operating 
in  parallel.  It  is  not  so  clearly  non-synchronous  as  the  simply 
compensated  machine.  With  perfect  compounding,  speed  and  num- 
ber of  alternations  are  nearly  synchronous;  with  overcompounding, 
the  number  of  alternations  may  be  even  greater  than  the  product 
of  number  of  poles  and  speed.  It  is  a  "universal  machine,"  and  is 
suitable  for  any  plant.  It  is  somewhat  larger,  the  commutator  by 
which  the  main  current  is  supplied  to  the  rotor  being  especially 
so.  On  account  of  its  approximate  synchronism  and  its  absolute 
constancy  of  voltages,  it  is  very  suitable  when  used  as  a  single 
machine;  or  as  main  generator  and  "frequency  setter,"  when  used 
in  operation  in  parallel  with  other  machines.  In  the  latter  case  he 
recommends  using  one  or  two  compound  machines,  and  for  the 
others    simple    compensated    machines. — Elck.    Zcit.,    June    26. 

Compound  Alternators. — Boucherot. — An  abstract  of  a  paper 
read  before  the  International  Society  of  Electricians,  in  Paris.  His 
method  of  compounding  alternators  by  a  special  exciter  has  already 
been  described  at  length  in  the  Digest  in  connection  with  the  com- 
pound machine  exhibited  by  him  at  the  Paris  exposition.  The  com- 
pounding effect  is  theoretically  perfect,  but  in  practice  it  is  im- 
paired by  the  leakage  cflFect.  For  a  high-leakage  machine  having 
92  poles,  for  instance,  with  a  non-inductive  load  the  compensation 
was  perfect,  but  with  inductive  load  there  was  an  over-compounding 
effect.  Ordinary  machines  show  no  practical  differences,  however; 
illustraticns  of  load  and  speed,  of  course,  result  in  perturbations, 
but  these  can  be  allowed  for  just  as  the  effects  of  hysteresis  and 
heating.  This  automatic  compounding  offers  an  instantaneous  com- 
pensation much  better  than  the  hand  rheostat  regulation,  which  is 
never  simultaneous  with  the  variation  it  is  intended  to  compensate. 
The  exciters  used  by  IJoucherot  are  designed  for  a  comparatively 
low  number  of  brushes,  eight  for  instance,  for  20  or  30-pole  alter- 
nators. An  advantage  claimed  by  him  for  the  compensated  alter- 
nator is  that  it  can  be  given  a  higher  inductance  and  a  smaller 
flywheel  than  other  machines  of  equal  output,  and  is,  therefore, 
less  expensive  to  build.  In  the  case  of  paralleled  alternators  the 
compounding  transformers  are  groupecj  in  parallel,  so  that  they 
compound  as  a  whole  with  reference  to  the  network.  Among  the 
compensated  alternators  in  operation  in  France,  he  showed  photo- 
graphs of  20,  aggregating  about  3,000-kw. — Lond.  Elcc,  June  20. 

REFERENCES. 

Induction  Motors. — Eborall. — A  communication  in  which  he 
gives  some  critical  notes  on  Meyer's  recent  article.  He  agrees 
with  this  article  in  general. — Lond.  Elcc,  June  20. 

Reactance  Voltage. — Hol.m. — A  brief  communication  in  which  he 
gives  a  note  on  Rothert's  formula,  recently  noticed  in  the  Digest, 
for  calculating  the  reactance  voltage  of  direct-current  machines. — 
Elck.  Zcit.,  May  29. 

Sparklcss  Commutation. — Fisciier-Hinnen. — A  cumniunication 
in  which  he  gives  a  practical  formula  which  follows  from  his  theory 
of  commutation. — EJek.  Zcit.,  May  22. 

RoTiiKKT. — A  brief  reply  to  the  criticism  of  Dick. — Elck.  Zcit., 
June  5. 

Lights  and  Lighting. 

Rciihsniislall  I'csts  for  the  Nernst  Lamp. — ;\n  account  of  official 
tests  made  (luitc  recently  by  the  German  Reichsanstalt  on  two 
specimens  of  the  Nernst  lamp,  as  made  l)y  the  General  Electric  Com- 
pany, of  Merlin  (which  owns  the  European  patents).  Two  types  of 
lamps  were  tested,  one  pattern  having  a  straight,  and  the  other  a 
curved  filament.  The  former  of  these  is  the  one  now  on  the  market, 
and  the  latter  is  an  experimental  pattern  which  the  company  hopes 
to  perfect  in  a  short  time.  The  results  of  the  test  of  the  straight 
filament  lamp  are  given  for  the  mean  of  five  lamps,  at  a  pressure  of 
220  volts:  after  o.  50,  100,  200.  300.  400  hours  the  current  was  0.264, 
0.261,  0.260.  0.253,  0.242.  0.237  ampere,  respectively;  the  candle- 
power  3S.I,  32.4.  2,2?,,  .30.1.  27.5,  2f).s;  the  watts  consumed  per 
candle  1.65,  1.77.  1.77,  1.85,  1.93.  1.97.  The  candle-power,  there- 
fore, decreased  in  400  hours  by  24.5  per  cent.  The  mean  con- 
sumption of  watts  per  candle  is  1.83.  One  of  the  filaments  burnt 
out  after  310  hours,  another  after  379  hours,  and  the  remaining 
three  were  intact  after  400  hours.  The  mean  life  is.  therefore,  over 
378  hours.  The  heating  spirals  were  not  damaged.  The  results 
of  the  tests  of  the  other  specimen,  that  with  the  curved  filament, 
were  as  follows  for  a  mean  of  5  lamps,  at  a  pressure  of  220  volts: 
After  o.  50.   100.  200,  300.  400  hours  the  current  was  0.259.  0.259, 


0.259,  0.247,  0.238,  0.219  ampere,  respectively;  the  candle-power  40.1, 
36.3,  38.1,  34.1,  2>3-2,  27.6;  the  watts  per  candle  1.42,  1.57,  1.49,  1.59, 
t-58,  1.75-  The  candle-power,  therefore,  decreased  in  400  hours  by 
31  per  cent.  The  mean  consumption  of  watts  per  candle  in  this 
.  time  was  1.57.  One  filament  burnt  out  after  150  hours  and  the  other 
four  were  intact  after  400  hours.  The  mean  life  of  the  filament 
was,  therefore,  over  350  hours.  The  heating  spirals  of  two  lamps 
broke  down  after  no  and  395  hours,  respectively.  Therefore  the 
mean  life,  taking  account  of  the  heating  spirals,  was  291  hours. — 
Lond.  Elcc,  June  20. 

Lighting  Miners'  Safety  Lamps  by  Electricity. — Brow.v. — An  ab- 
stract of  a  papei:  read  before  the  Midland  Inst,  of  Min.  Eng.  A 
metallic  conductor  is  fixed  in  a  glass  surrounding  the  wick  of  the 
lamp,  which  is  lighted  by  placing  it  on  a  stand  having  a  battery  and 
induction  coil  inside  it.  Contact  plates  are  arranged  on  the  top  of 
the  stand,  and  by  pressing  down  the  lamp  the  primary  circuit  of 
the  coil  is  closed,  causing  a  spark  to  pass  between  the  conductor 
in  the  glass  and  the  wick  tube,  this  being  sufficient  to  light  the 
wick.  It  was  possible  by  this  arrangement  to  light  an  ordinary 
safety  lamp  without  passing  a  conductor  through  the  bottom. — Lond. 
Elcc,  June  20. 

POWER. 

Gas  Engine  Driven  Alternators  in  Parallel. — Rosenberg. — A 
very  long  illustrated  article,  in  the  first  parts  of  which  he  discusses 
the  problem  analytically  at  great  length.  In  the  last  part  he  de- 
scribes an  actual  installation.  In  recent  years  the  parallel  operation 
of  gas-driven,  three-phase  machines  has  become  of  great  import- 
ance in  such  works  where  the  furnace  gases  were  formerly  wasted, 
but  are  now  used  in  gas  engines.  In  many  such  plants  three-phase 
currents  are  preferable  to  direct-current.  He  describes  such  an 
installation  in  some  iron  works  in  Bobreak.  Silesia,  as  an  example 
that  a  perfect  parallel  operation  can  be  obtained  with  gas  engines. 
The  coke  furnace  gas  is  utilized  in  the  gas  engines.  The  plant 
contains  six  300-hp  three-phase  machines;  a  50-hp  direct-current 
machine,  and  two  motor  generators  consisting  of  a  50-hp  three- 
phase  induction  motor  and  a  33-kw  direct-current  dynamo.  The 
direct-current  machines  give  the  e.xciting  current  for  the  alternators, 
and  assist  an  older  direct-current  plant  for  lighting.  The  three- 
phase  alternators  have  a  power  load  onlj-,  the  capacity  of  the  motors 
connected  aggregating^  1.500  hp.  The  "degree  of  non-uniformity" 
of  speed  during  one  revolution  of  the  machines  is  i  :l5o;  the  magnet 
system  of  the  dynamo  is  used  as  flywheel ;  both  the  gas  engines  and 
dynamos  were  installed  by  the  same  company.  The  connection  in 
parallel  is  done  in  a  very  satisfactory  way  by  means  of  an  eddy 
current  brake;  there  is  no  difficulty  whatever,  and  the  machines  may 
be  connected  in  parallel  at  any  relative  position  of  the  cranks  of 
the  machines. — Elck.  Zcit.,  May  15.  22.  29. 

Traction. 

Acceleration  on  the  Liverpool  Overhead  Road. — An  illustrated 
article  on  the  proposed  changes  of  equipment  of  this  road  which 
was  equipped  a  dozen  years  ago.  The  total  length  is  a  little  over 
0.5  miles,  with  double  track  and  a  third  rail  feed,  and  a  special  rail 
return  operated  by  500  volts  direct  current ;  the  distance  was  run 
in  32  minutes,  including  16  stops,  or  practically  at  a  scheduled  speed 
of  12.5  miles  per  hour.  Recently  trials  have  been  made  with  a  new 
equipment  and  it  was  found  that  the  journey  can  be  made  in  20ji 
minutes.  The  acceleration  curves  obtained  in  these  trials  are  given 
in  a  diagram.  The  acceleration  reached  4.2  feet  per  second,  or 
nearly  three  miles  per  hour  per  second.  During  the  acceleration  of 
the  train  on  the  series  notch  of  the  controller,  each  motor  carried 
300  amperes,  or  three  times  the  normal  current ;  there  was  no 
sparking  at  the  commutator.  The  action  of  the  brakes  during  re- 
tardation is  perfect ;  the  negative  acceleration  reached  4.75  feet  per 
second  pe*-  second.  In  the  trials,  the  watt-hours  consumed  were 
137  ptT  ton  mile,  or  about  6.35  kw-hours  per  train  mile  run.  With 
the  old  equipment  the  watt-hours  per  ton  mile  were  no.  The  re- 
sults of  the  trials  were  so  satisfactory  that  the  new  equipment 
will  be  introduced.  Each  of  the  new  trains  is  to  be  fitted  with  four 
loo-hp  motors;  their  efficiency  is  93  per  cent,  at  full  load;  their 
weight.  4.200  lbs.  each.  The  temperature  rise,  after  one  hour's  run 
at  full  load  is  55°  C.  for  the  commutator.  57  degrees  for  the  fields. 
39  degrees  for  the  armature.  14  degrees  for  the  pinion  bearing,  and 
9  degrees  for  the  commutator  bearing.  The  construction  of  the 
motors  is  described.  The  following  comparison  is  given  of  the 
scheduled  speeds  with  the  new   Liverpool  equipment  and  those  of 
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the  other  lines:  Liverpool  Overhead,  19  miles  per  hour,  including 
stops;  Manhattan  Elevated,  13.5;  Metropolitan  Elevated,  14.1 ;  Chi- 
cago South  Side  Elevated,  14.6;  Chicago  Lake  Street  Elevated,  12.5; 
City  and  South  London,  12.5;  Central  London,  14. — Lond.  Elec. 
Times,  June  26. 

REFERENCE. 

Calculation  of  Feeders  for  Electric  Tramways. — Eengel. — A  re- 
ply to  Sieber's  criticism,  recently  noticed  in  the  Digest. — Elek.  Zeit., 
May  29. 

Installations.  Systems  and  Appliances. 

Lightning  Arresters. — Cola. — A  long  illustrated  abstract  of  a 
paper  read  before  the  Milan  section  of  the  Italian  Electrical  Society, 
on  the  protection  of  electric  installations  against  atmospheric  dis- 
charges. He  refers  to  accidents  of  a  peculiar  kind,  in  which  at- 
mospheric discharges  destroyed  machines,  while  the  line  was  pro- 
tected by  ordinary  lightning  arresters,  and  at  times  when  there 
was  no  thunderstorm.  The  ordinary  lighting  arresters  did  not 
show  any  sign  of  having  been  acted  upon.  In  these  cases  the  path 
which  such  discharges  take  in  the  dielectrics  of  the  machine  was 
peculiar;  it  was  found  that  the  discharge  had  gone  from  a  wire  of 
the  armature  to  one  or  several  pole  shoes,  although  this  path  was 
much  longer  than  to  any  part  of  the  earthed  case,  and  also  much 
longer  than  the  air-gap  of  the  lightning  arresters.  It  appeared, 
therefore,  that  discharges  of  this  kind  are  directed  by  a  strong 
magnetic  field  and  that  in  such  cases  large  air  spaces  can  be  over- 
come. To  protect  against  discharges  of  this  kind,  he  devised  a 
new  kind  of  lightning  arrester;  but  as  it  has  not  yet  the  property  of 
interrupting  the  arc  with  sufficient  rapidity,  he  used  it  in  con- 
junction with  the  old  lightning  arresters.  His  new  type  of  light- 
ning arrester  is  described  in  detail  and  illustrated.  It  may  be 
briefly  said  to  have  the  form  of  a  hollow  ellipsoid,  consisting  of 
two  halves  of  iron,  separated  by  a  zinc  frame;  above  one  half  is 
another  half  ellipsoid  of  iron,  so  that  there  are  two  air  spaces  be- 
tween the  three  iron  pieces.  In  these  a  strong  magnetic  field  is 
produced.  Two  pieces  of  carbon  are  placed  opposite  to  the  rim  of 
the  ellipsoid,  the  distance  being  adjustable.  The  exciting  coil  of 
the  electromagnet  is  in  series  with  the  line.  An  atmospheric  charge, 
which  distributed  itself  over  the  surfaces  of  the  apparatus,  is  driven 
by  the  magnetic  field  to  the  rim  of  the  ellipsoid  and  is  caused  to  dis- 
charge over  to  the  carbon  pieces.  These  lightning  arresters  have 
been  installed  on  a  mountain  line  where  in  five  months  four  acci- 
dents of  the  type  mentioned  above  had  occurred,  in  spite  of  the 
older  ordinary  lightning  arresters.  Both  types  have  been  used 
together  since  May,  1901,  and  since  then  no  accidents  have  happened. 
Elek.  Zeit.,  May  22. 

Switch  Construction. — Mayes. — An  article  in  which  he  calls  at- 
tention to  some  faults  often  found  in  switch  construction.  There  is 
sometimes  a  marked  want  of  proportion  in  comparing  the  gap  allowed 
between  the  switch  contacts  and  the  arc  through  which  the  contact 
maker  is  caused  to  pass  when  the  switch  is  opened.  The  difiference 
between  the  operation  of  single  and  double-pole  switches  is  often 
not  sufficiently  appreciated,  as  the  same  width  of  gap  is  often  allowed 
between  the  contacts  whether  the  switches  are  single  or  double  pole, 
for  any  given  voltage ;  in  the  single  pole  switch  the  gap  should,  of 
course,  be  twice  that  in  the  double-pole  switch. — Lond.  Elec.  Rev., 
June  13. 

Wires,  Wiring  and  Conduits. 

REFERENCE. 

Wiring  for  Experimental  Work. — Steinthal. — An  illustrated  de- 
scription of  a  carefully  arranged  system  of  wiring  for  experimental 
work,  based  on  the  experience  gained  in  the  equipment  of  the  new 
physical  laboratories  at  Owens  College,  Manchester. — Lond.  Elec. 
Rev.,  June  6. 

Electro-Physics  and  Magnetism 

Canal  Ray  Ions. — W.  Wien. — An  account  of  an  experimental  in- 
vestigation concerning  the  charges  and  masses  of  the  ions  in  canal 
rays.  However  high  the  vacuum,  a  positive  or  negative  discharge 
can  always  be  obtained  from  an  electrode  kept  at  a  white  heat.  A 
glowing  carbon  filament  will  discharge  negative  electrons  when 
charged  to  — 800  volts,  and  positive  ions  in  the  form  of  canal  rays 
when  charged  to  -f  3,000  volts.  A  platinum  wire  will  go  on  dis- 
charging in  a  similar  manner  until  its  whole  substance  is  worn  away. 
In  determining  the  heating  eflfect  of  the  canal  rays  and  the  charges 


transported  by  them,  he  obtained  values  for  the  ratio  of  the  charge 
to  the  mass  of  the  positive  ions  in  canal  rays,  which  are  very  much 
lower  than  those  for  the  same  ratio  for  the  negative  electrons  in 
cathode  rays.  This  is  not  surprising,  for  so  far  as  we  know,  positive 
electrons  are  always  associated  with  atoms  of  matter  when  discharged 
from  solids.  The  author  finds,  in  addition,  that  the  ratio  of  the 
charge  to  the  mass  varies  within  wide  limits — say  3,500  and  40,000 
absolute  electromagnetic  units  per  gramme,  as  against  10,000,000  in  the 
case  of  negative  electrons.  The  value  for  hydrogen  ions  in  elec- 
trolysis is  about  10,000,  and  the  author  draws  attention  to  the  possi- 
bility of  the  hydrogen  ion  being  identical  with  the  canal  ray  ion. 
Hs  is,  however,  not  quite  certain  of  it  yet,  as  he  has  failed  to  dis- 
cover a  characteristic  variation  of  the  ratio  of  the  charge  to  the  mass 
for  the  canal  rays,  with  the  atomic  weight  of  the  gas. — Ann.  d.  Phys., 
No.  6 ;  abstracted  in  Lond.  Elec.,  June  20. 

ELECTRO-ChEMISTRY  AND  BATTERIES. 

Carbon  and  Diamonds. — Ludwig. — An  account  of  experiments  re- 
lating to  the  fusion  of  carbon.  Under  ordinary  conditions  of  heat- 
ing, carbon,  like  arsenic  and  phosphorus,  volatilizes  without  passing 
into  the  liquid  condition.  By  the  use  of  a  pressure  of  1,500  atmos- 
pheres he  obtained  carbon  in  a  non-conducting  state,  clearly  indica- 
ting its  passage  into  the  transparent  liquid  condition.  The  carbon 
passed  rapidly,  however,  from  this  state  into  that  of  graphite,  and 
experiments  proved  that  this  last  allotropic  form  of  carbon  can  be 
formed  either  with  or  without  the  intervention  of  the  liquid  state. 
Attempts  to  form  diamonds  by  rapid  cooling  of  the  liquid  carbon 
while  still  under  pressure,  were  not  very  successful,  but  he  believes 
that  he  has  solved  the  problem  of  the  natural  formation  of  dia- 
monds, and  that,  by  following  the  lines  which  he  has  indicated  later 
workers  may  be  successful  in  producing  this  form  of  carbon  in 
the  laboratory. — Zeit.  f.  Elektrochemie,  May  8;  abstracted  in  Lond. 
Elec.,  June  20. 

Edison  Storage  Battery. — Joel. — A  summary  of  the  patents  taken 
out  by  Edison  for  different  forms  of  his  new  storage  battery.  "Mr. 
Edison  is  a  worker,  and  his  patents  bear  evidence  of  his  hard  plod- 
ding work,  and  of  the  patience  and  perseverance  he  has  given  to  this 
subject.  He  has  undoubtedly  advanced  our  knowledge  of  the  alkaline 
genus  tribe  of  storage  batteries,  and  of  the  special  preparations  of 
metals,  copper,  iron,  nickel  and  zinc  for  use  with  such  solutions. 
The  reading  of  the  specifications  comes  fresh,  and  brings  one  up  to 
date." — Lond.  Elec.  Rev.,  June  20. 

UNITS.  MEASUREMENTS  AND  INSTRUMENTS. 

Direct  Reading  Instruments  of  Precision. — Marck. — A  communi- 
cation from  the  technical  department  of  the  Imperial  Bureau  of 
Standards  in  Vienna.  He  gives  a  large  number  of  notes  concerning 
the  use  of  modern  direct  reading  electric  instruments  of  precision, 
such  as  built  by  Weston,  Siemens  &  Halske,  etc.  Among  many  other 
things,  he  remarks  that  the  influence  of  an  external  magnetic  field 
is  often  much  greater  than  one  supposes ;  he,  therefore,  always  takes 
the  arithmetic  mean  of  two  readings,  between  which  the  instrument 
has  been  turned  through  180  degrees.  When  used  in  dry  rooms, 
care  must  be  taken  that  single  parts  of  the  instrument  do  not  get 
a  considerable  static  charge.  By  rubbing  the  glass  of  a  Weston 
voltmeter  with  a  clean  dry  cloth,  he  has  found  a  change  of  the 
reading  up  to  "15  parts  of  the  scale";  blowing  with  the  damp  breath 
from  a  distance  of  20  to  30  cm  takes  iway  the  static  charge.  The 
insulation  of  the  leads  must  be  taken  care  of.  He  remarks  that  in 
order  to  diminish  the  cost,  millivoltmeters  are  sometimes  made  very 
sensitive — for  instance  150  parts  of  the  scale  =  300  m.m.  =  0.05  volt 
— and  the  shunts  of  small  dimensions.  In  such  cases  the  shunt 
heats  considerably  and  the  binding  posts  are  heated  unequally,  so 
that  a  thermc  current  is  sent  into  the  instrument ;  in  such  a  case 
he  found  this  thermo  e.  m.  f.  equal  to  0.00021  volt,  i.  e.,  0.7  parts  of 
the  scale,  corresponding  to  an  error  of  i  per  cent,  for  a  reading  of 
70  parts  of  the  scale. — Elek.  Zeit.,  May  22. 

Measuring  Small  Self-inductions. — Varley. — An  article  in  which 
he  describes  a  new  method  of  measuring  or  comparing  self-induc- 
tions of  small  solenoids  and  coils.  The  principle  of  the  method  de- 
pends on  the  relation  between  the  maximum  current  obtained  when 
a  condenser  is  discharged  through  a  circuit  containing  small  re- 
sistance, and  the  self-inductance  in  circuit.  This  maximum  current 
is  then  V  multiplied  by  the  square  root  of  the  ratio  of  C  to  L,  when 
C  is  the  capacity  of  the  condenser,  L  the  self-induction,  and  V  the  po- 
tential difference  between  the  condenser  plates  before  discharge.  If  we 
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keep  the  capacity  constant  and  charge  the  condenser  to  the  same 
potential  every  time,  then  the  maximum  current  is  inversely  propor- 
tional to  the  square  root  of  the  self-induction  in  the  discharge  cir- 
cuit; and  by  comparing  the  values  of  the  current  for  different  self- 
inductions,  we  can  compare  the  latter  with  each  other;  for  absolute 
instead  of  relative  meaburements,  a  standard  known  self-induction 
is  necessary.  As  the  method  is  a  comparative  one,  it  is  not  neces- 
sary to  know  the  absolute  values  of  the  quantities  measured.  The 
condenser  is  best  charged  from  the  secondary  of  an  induction  coil 
through  the  primary  of  which  an  alternating  current  of  4  or  6 
amperes  is  passed,  and  it  is  allowed  to  discharge  through  a  spark- 
gap  of  I  mm.  or  2  mm.,  which  ensures  the  potential  being  very  nearly 
the  same  for  each  discharge.  The  maximum  current  is  measured 
by  passing  it  through  a  solenoid  which  is  used  to  deflect  a  beam  of 
cathode  rays  in  a  Braun  tube.  The  method  is  described  in  detail, 
and  a  numerical  example  is  given. — Lond.  Elcc,  June  20. 

Measurement  and  Calculation. — Woodward. — While  at  present 
the  units  of  length,  mass  and  time  are  assumed  as  the  fundamental 
units  (c.  g.  s.  system),  it  is  by  no  means  certain  that  these  units 
will  best  satisfy  the  requirements  of  science  in  the  future.  It  seems 
rather  probable  that  advancing  knowledge  will  find  some  other 
system  of  units  preferable  if  it  docs  not  find  several  different  though 
interconvertible  systems  essential.  We  have,  in  fact,  already  at- 
tained two  such  diverse  systems  in  the  units  of  electromagnetic 
science.  He  shows  how  different  systems  can  easily  be  constructed, 
for  instance  by  using  energy  mass  and  time,  or  energy  length  and 
mass,  instead  of  length  mass  and  time  as  the  fundamental  units;  the 
dimensions  of  several  quantities  in  these  three  different  systems 
are  given  in  comparative  tables.  He  says  that  "it  is  to  be  hoped  that 
the  end  of  the  barbaric  system  of  'weights  and  measures'  we  have 
inherited  from  an  unscientific  ancestry  is  near  at  hand,  and  this  not 
so  much  in  the  interest  of  men  of  science  as  in  the  interests  of  those 
less  well  fitted  to  struggle  with  the  ingenious  intricacies  of  the 
British  system."  He  describes  the  standards  of  meter  and  kilo- 
gram. The  time  unit  is  the  least  stable  of  our  three  fundamental 
units,  and  hence  the  most  in  need  of  checks  on  its  stability.  He  then 
discusses  the  measurements  of  quantities  of  all  sizes,  from  the  di- 
mensions of  corpuscles  and  atoms  up  to  the  distances  between  the 
stars. — Science,  June  20. 

Rontgen  Ray  Apparatus. — Rollins. — The  first  part  of  a  well  illus- 
trated serial  on  "apparatus  for  X-light  diagnosis."  He  urges  that 
the  following  precaution  should  always  be  taken  in  X-light  work. 
The  X-light  tube  should  always  be  used  in  a  non-radiable  case,  from 
which  no  X-light  can  escape  except  the  smallest  cone  of  rays  which 
will  cover  the  area  to  be  examined,  treated  or  photographed.  The 
fluorescent  screen  should  be  covered  on  the  side  nearest  the  eyes 
with  a  sheet  of  heavy  lead  glass  one  centimeter  thick,  because  the 
fluorescent  salt  allows  much  of  the  X-light  to  pass  through  it  un- 
changed. All  parts  of  the  fluoroscopc,  except  the  screen,  should 
he  heavily  painted  with  non-radiable  paint.  The  physician  should 
wear  spectacles  of  lead  glass  one  centimeter  thick.  He  describes 
the  construction  of  non-radiable  cases  for  X-light  tubes;  the  arrange- 
ment of  spark-gaps,  and  a  simple  form  of  examination  table. — F.lec. 
Ret'.,  June  1.4 

Telegraphy  TEi-tPHONY  and  Signals. 

Silrnium  Telautograph. — KoRN. — An  illustrated  description  of  an 
instrunicnt  for  the  reproduction  of  images  at  a  distance.  It  is 
based  upon  the  sensitiveness  of  the  vacuum  discharges  at  an  ex- 
haustion of  0.2  to  2  mm.,  to  slight  changes  in  the  resistance  of  the 
circuit,  and  the  extraordinary  plioto-chcnucal  activity  of  the  rays 
proceeding  from  the  discharge  ti:be.  The  picture  to  be  transmitted 
is  divided  up  into  small  s(|uares.  each  of  which  is  projected  in  turn 
up<Mi  a  selcnimu  cell.  At  the  receiver  end  a  sensitive  plates  is 
made  to  move  past  .tu  aprriure  transmitting  the  Rontgcn-rays.  the  plate 
moving  at  a  rate  corresponding  to  the  motion  of  the  original  pic- 
ture at  the  sending  end.  The  variations  in  the  current  produce  a 
variation  in  the  size  of  a  spark-gap.  which  in  turn  produces  a  corre- 
sponding variation  in  the  actinic  intensity  of  the  vacuum  tube.  A 
period  of  two  seconds  suffices  to  give  a  good  impression  of  each 
.square.  The  way  in  which  the  spark-gap  i*;  shortened  is  as  follows: 
An  astatic  galvanometer  carries,  in  addition  to  the  two  needles,  a 
small  brass  needle  acting  as  one  of  the  electrodes  of  a  spark-gap. 
The  greater  the  deflection  of  the  galvanometer,  owing  to  the  illu- 
mination a»ul  consequent  lowering  of  t'le  resistance  of  the  selenium 
cell,  the  more  does  the  brass  needle  approach  a  fixed  needle  repre- 
senting the  ott.cr  electrode.  One  of  the  electrodes  of  tlie  vacuum  tube 


is  attached  to  the  fixed  needle,  while  the  other  electrode  is  put  to  earth, 
and  the  movable  needle  is  connected  with  one  of  the  po'ies  of  the 
secondary  coil  of  a  Tesla  apparatus.  The  second  pole  of  the  Tesla 
coil  is  connected  with  a  large  capacity.  He  has  worked  successfully 
with  pictures  consisting  of  400  squares.  He  proposes  to  reduce  their 
size  to  I  sq.  mm.  in  the  transmitter,  and  the  exposure  to  tenths 
of  a  second.  The  original  contains  reproductions  of  a  fevs-  simple 
geometric  figures,  which  were  transmitted  in  this  way. — Elek.  Zeit., 
May  22;  abstracted  in  Lond.  Elec,  June  6. 

Castclli  Coherer. — An  illustrated  description  of  the  Castelli  co-, 
herer,  which  is  used  with  good  success  in  the  Italian  navy,  and 
which  in  an  improved  form  is  stated  to  have  been  used  by  Mar- 
coni in  his  well-known  attempts  to  signal  across  the  Atlantic.  Cas- 
telli's  tube,  as  shown  in  the  adjoining  Fig.  i,  consists  of  two  carbon 
electrodes  enclosing  two  drops  of  mercury  separated  by  a  small 
iron  cylinder.    This  tube  is  self-decohering.     The  receiving  arrange-' 


Hg  Fo  Hg 

FIG.   I. — C.VSTELLIS  COUtKEK. 

ment  used  in  the  Italian  navy 
is  shown  in  Fig.  2,  in  which  G, 
is  a  bell,  H  a  relay,  A  tele- 
phones, R  an  induction  coil, 
L  a  bell  switch,  and  E  a  light- 
ning protector.  In  practice 
the  Castelli  coherer  ensures 
regularity  and  rapidity  of  com- 
munication to  much  greater  dis- 
tances than  when  other  coherers 
arc  sue  d.For  a  good  tube  care- 
fully adjusted,  the  e.  m.  f.  of  the 
cell  should  be  from  i  to  1.5 
volts.  Considerable  moisture 
in  the  atmosphere  has  an  appre- 
ciably injurious  effect  on  the 
tubes  which  are  not  perfectly 
clo.sed.  In  the  mercury  tubes  the  self-decoherence  is  more  or  less  per- 
fect according  to  the  purity  and  freedom  from  amalgam  of  the  mer- 
cury used,  to  the  dryness  and  cleanliness  of  the  interior  of  the  tube, 
and  to  the  smallness  of  the  drops  of  mercury.  The  most  suitable  di- 
ameters of  the  drops  are  comprised  between  the  extreme  litnits  of  1.5 
mm.  and  3  mm.  Drops  less  than  1.5  mm.  in  diameter  give  insentitivcl 
tubes ;  those  greater  than  3  mm.  diminish  the  completeness  of  the 
decoherence.  The  diameters  of  the  tubes  must  be  proportional  to 
the  drops  of  mercury  used ;  in  general  they  are  3  mm.  in  internal  and 
5  mm  to  8  mm.  in  external  diameter.  These  tubes  must  be  regulated 
by  the  telegraphist  on  duty,  and  after  a  certain  time  they  lose  their 
good  qualities,  but  the  telegraphist  can  readily  disinount  the  tube, 
clean  it,  and  put  in  fresh  mercury,  taking  all  the  necessary  pre- 
cautions for  obtaining  absolute  cleanliness — L'Elcttricista,  May; 
Lond.  Elcc,  June  27. 


FIG.  2. — CASTELLI  S  COHERER. 


New  Book. 


The  Elements  of  Physical  Chemistry.  By  J.  Livingston  R. 
Morgan,  Ph.  D.  Second  Edition,  revised  and  enlarged.  New- 
York  :  John  Wiley  &  Sons.  352  pages,  23  illustrations.  Price. 
$-roo. 

This  treatise  is  an  extremely  comprehensive  one.  embracing  prac- 
tically all  the  elements  of  physical  chemistry,  together  with  the  im- 
portant and  but  little  known  applications  to  the  other  branches  of 
chemistry.  This  is  made  possible  by  a  free  use  of  mathematical 
formulas  and  symbols,  which  enable  the  author  to  express  relations 
in  a  brief  and  concise  way.  while  otherwise  he  would  have  had  to 
use  many  words  to  express  them  completely.  This  shows  the  wis- 
dom of  the  claim  that  a  mathematical  training  is  considered  indis- 
pensable for  the  modern  chemist. 

The  book  is  divided  into  ten  chapters.  In  the  first  he  gives  some 
introductory  remarks  on  physical  chemistry,  energy  and  the  methods 
of  determining  the  atomic  weight.  The  second,  third  and  fourth 
chapters  deal  with  the  gaseous  state,  the  liquid  state  and  the  solid 
state,  crspectively ;  the  fifth  chapter  takes  up  solutions:  the  sixth 
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gives  a  brief  outline  of  thermochemistry,  while  the  seventh  on 
"chemical  change"  is  divided  into  three  parts — the  conditions  of 
chemical  equilibrium  and  the  law  of  mass  action;  the  role  of  the 
ions  in  analytical  chemistry ;  and  chemical  kinetics. 

The  author  is  an  adherent  of  the  orthodox,  modern,  electro- 
chemical school — that  is,  of  the  dissociation  theory — but  his  views 
on  the  part  taken  by  the  ions  in  analytical  chemistry  might  be  greatly 
modified  in  view  of  Kahlenberg's  recent  important  and  striking 
researches  on  instantaneous  chemical  reactions  in  non-conducting 
liquids.  The  eighth  chapter  gives  a  brief  statement  of  the  phase 
rule  of  Gibbs,  while  the  ninth  deals  with  electrochemistry,  and  is 
divided  into  four  parts — on  the  migration  of  the  ions ;  the  con- 
ductivity of  electrolytes ;  electromotive  force  and  the  ionic  mechan- 
ism in  galvanic  cells ;  electrolysis  and  polarization.  The  last  chapter 
gives  a  useful  collection   of  problems   with  answers. 

The  book  seems  to  be  chiefly  a  text-book  for  colleges,  and  appears 
very  sutiable  for  that  purpose.  The  author  hopes  that  it  may  also 
be  used  to  advantage  by  those  studying  the  subject  without  an  in- 
structor; he  says  "the  physical  meaning  of  all  relations  is  shown, 
so  that  those  who  have  not  sufficient  mathematical  training  to  ac- 
tually derive  the  single  relations  will  at  least  understand  them  and 
be  able  to  apply  them  when  necessary."  In  the  reviewer's  opinion, 
however,  this  should  be  done  only  with  great  caution.  Engineers 
know  the  serious  consequences  which  may  result  when  one  tries 
to  apply  a  formula  without  knowing  exactly  whence  it  comes, 
unless  its  application  is  very  fully  and  clearly  described  and  all  its 
limitations  stated;  otherwise  a  formula  on  any  engineering  subject 
can  only  be  completely  understood  if  its  derivation  is  known,  as 
then  only  do  all  its  essential  conditions  become  clear.  It  is  the  same 
in  physical  chemistry.  Only  those  who  take  pains  to  see  how  the 
results  have  been  reached  can  understand  them  thoroughly,  and 
whoever  has  not  sufficient  training  for  this  purpose  had  better  not 
attempt  their  application,  unless  all  the  limitations  and  applications 
are  clearly  stated. 

The  author  is  sometimes  a  little  careless  in  his  definitions.  For 
instance,  on  page  2  he  says :  "At  Washington  a  body  falling  freely 
for  one  second  acquires  the  velocity  of  980.10  centimeters,"  whereas 
he  should  have-  said,  "centimeters  per  second."  A  few  lines  below 
he  uses  the  word  "dynes"  when  he  should  have  said  "dyne-centi- 
m.eters"  or  ergs. 


Directory  of  Electrical  Societies,  Etc. 


American  Electochemical  Society.  Next  meeting,  Niagara  Falls, 
N.  Y.,  Sept.  IS,  16  and  17,  1902. 

American  Street  Railway  Association.  Next  meeting,  Detroit, 
Mich.,  Oct.  8,  9  and  10,  1902. 

Association  of  Edison  Illuminating  Companies.  Next  meeting. 
September,  1902. 

The  American  Electro-Therapeutic  Association.  Annual  meet- 
ing, Hotel  Kaaterskill,  Catskill  Mountains,  N.  Y.,  Sept.  2,  3  and  4, 
1902. 

Canadian  Electrical  Association.  Next  meeting,  Toronto,  Ont., 
1903. 

International  Association  of  Municipal  Electricians.  Next 
meeting,  Richmond,  Va.,  Oct.  7,  8  and  9,  1902. 

New  York  State  Street  Railway  Association.  Next  meeting, 
Caldwell,  N.  Y.,  Sept.  9  and  10,  1902. 

Old-Time  Telegraphers'  Association  and  United  States  Mili- 
tary Telegraph  Corps.  Next  me€ting.  Salt  Lake  City,  Utah,  Sep- 
tember, 1902. 

A  New  Multiple  Telegraph. 


By  S.  T.  Foster,  Jr. 

IN  view  of  the  present  discussion  as  to  the  advantage  and  disadvan- 
tage of  machine  telegraphy,  some  of  your  readers  may  be  interest- 
ed   in    the    details    of   a    multiple-telegraph    system    which    the 
writer  has   recently  devised  and  which   involves  a  very  simple   ar- 
rangement. 

Referring  to  the  accompanying  illustration,  the  receiver  is  shown 
as  consisting  of  a  number  of  controlling  devices  in  the  form  of  electro- 
magnets connected   in   series   in   main   line,   5.     Though   only   four 


are  shown,  as  many  can  be  employed  as  may  be  required — for  in- 
stance, one  for  each  character  to  be  transmitted,  one  for  the  space, 
one  for  line  shifter,  one  for  typewriter  carriage  shifter,  etc.  The 
several  controlling  devices  are  of  different  resistances;  that  is,  of 
different  number  of  turns  on  the  magnets,  or  of  different  tensions  on 
their  armature  levers,  so  that  each  requires  a  different  current 
strength  to  operate  it.  For  example,  electromagnet  i  will  require  a 
certain  predetermined  current  strength  to  energize  it  sufficiently  to 
operate  its  armature ;  2  a  greater  current  strength  to  operate  its  arm- 
ature, and  thus  the  current  required  is  increased  throughout  the 
whole  series  of  the  electromagnetic  controlling  devices. 

There  is  a  keyboard,  29,  for  connecting  into  the  circuit  different 
amounts  of  battery.  The  circuit  is  grounded  after  passing  through 
all  electromagnets,  4,  3,  2,  i,  and  ground  wire  12.  At  the  sending  end 
the  line-wire  is  grounded  through  the  keyboard,  29,  battery,  and 
ground  wire,  11.  Completing  the  circuit  through  10,  there  is  enough 
voltage  to  overcome  the  resistance  of  the  line  and  to  force  enough 
current  through  the  whole  circuit  to  operate  i  ;  completing  the  cir- 
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multiple-telegr.-vph  system. 

cuit  through  9,  there  is  enough  voltage  to  overcome  the  line  resist- 
ance and  to  force  enough  current  through  the  circuit  to  operate  2, 
and  more  than  enough  to  operate  i,  so  that  both  i  and  2  will  operate 
simultaneously.  Likewise,  completing  through  8  will  cause  i,  2  and  3 
to  operate  and  to  pull  down  their  respective  armature  levers  simulta- 
neously; similarly,  only  one  pulsation  of  current  will  cause  any  of  the 
controlling  devices  (together  with  all  those  below  that  one  in  the 
series)  to  operate. 

When  operated,  the  armature  lever  of  each  controlling  device  is 
designed  to  close  a  local  circuit  containing  a  translating  device  c>nd 
to  open  the  local  circuit  closed  by  that  controller  next  below  it  in 
required  current  strength. 

Assume  the  main  circuit  is  completed  through  8,  then  i,  2,  and  3 
will  operate  their  respective  armature  levers,  13,  14  and  15,  as  shown 
by  dotted  lines;  13  will, close  the  local  circuit  a,  between  19  and  24; 
14  will  open  this  local  circuit  between  30  and  18  and  will  close  local 
circuit  b  through  its  24  and  19,  and  thus  similarly  15  will  open  the 
local  circuit  b  and  close  local  circuit  c;  and,  4  not  operating,  local  cir- 
cuit c  will  remain  closed  through  30,  16  and  18,  so  that  local  circuit 
c  will  be  the  only  one  completed.    Hence,  by  closing  the  main  circuit 
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through  10,  only  the  local  circuit  a  is  completed  ;  by  closing  the  main 
circuit  through  9,  only  the  local  circuit  b  is  completed;  and  so  on. 

Translating  devices  27  may  be  electromagnets,  and  one  each  made 
to  operate  a  key  of  a  typewriter,  one  to  shift  spacer,  one  to  shift  car- 
riage, etc.,  and  each  operated  independently  of  all  others  from  a 
distant  station  with  only  one  pulsation  of  current  for  the  opera- 
tion of  each  one.  The  keys  for  cutting  in  diflferent  voltages  on  the 
main  line  may  be  conveniently  arranged  similar  to  the  keys  of  a 
typewriter. 

Different  amounts  of  battery  power  may  be  automatically  thrown 
in  circuit  according  to  the  local  circuits  to  be  operated,  by  having  a 
strip  of  paper  punctured  properly,  and  passed  between  a  copper  strip, 
e,  and  contractors,  29'.  The  punctures  should  be  so  arranged  that 
only  one  will  pass  over  the  copper  strip,  c,  at  a  time,  and  their  respect- 
ive positions  across  the  paper  will  determine  by  which  of  the  con- 
nectors, 29',  the  main  circuit  will  be  completed,  and,  therefore,  the 
battery  strength  cut  in. 

A  paper  strip,  d,  is  punctured  so  that  if  it  is  run  in  between  c  and 
connectors,  29',  and  in  the  direction  of  the  arrow,  then  the  battery 
will  be  cut  in  successively  through  6',  8',  9',  10',  9',  8',  6',  8',  9',  10',  9', 
8',  6',  which  will  cause  local  circuits  at  the  receiving  station  to  be 
completed  successively  in  the  same  order,  d,  c,  b,  a,  b,  c,  d,  c,  b,  a,  b, 
c,  d.  A  machine  can  easily  be  devised,  something  after  the  fashion 
of  a  typewriter  for  puncturing  the  paper  strip,  each  key  to  puncture 
in  a  certain  relative  position  across  the  page. 

The  advantages  of  this  system  are  as  follows:  For  each  pulsation 
of  current  through  the  line,  a  letter,  figure  or  other  character  may  be 
printed  on  a  typewriter;  a  typewriter  or  a  linotype  machine  may 
be  worked  rapidly  from  a  distance  by  the  manipulation  of  a  keyboard 
or  by  pulling  a  previously  prepared  strip  of  paper  through  a  slot; 
there  arc  no  wheels  nor  gears  to  get  out  of  order  except  such  as  are 
in  the  machine  selected  to  be  operated  by  the  translating  devices,  27. 


as  well  as  size,  and  as  the  case  is  water-proof,  this  model  is  well 
adapted   for  outside  use,   where   the   instrument   is  exposed   to  the 


Weston  Duplex  Instruments. 


The  accompanying  illustrations  show  a  type  of  combined  voltmeter 
and  ammeter  now  being  made  by  the  Weston  Electrical  Instrument 
Company.  These  instruments  are  particularly  useful  where  prac- 
tically simultaneous  readings  of  current  voltage  are  made,  and  also 
in  all  cases  where  space  is  limited  and  compactness  is  a  necessary  or 
desirable  feature. 

The  two  instruments  are  enclosed  in  a  neatly 


FIG.   2 — DUPLEX   INSTRUMENT  ON   S\VITCHBO.\RD. 

weather,  or  in  other  cases  where  water  or  dampness  would  be  likely 
to  affect  the  working  of  the  instrument.     They  are  particularly  suit- 


Klti.     I— C'>MBINEL)    \  OI.TMETtR     ANP    .\MMETER. 


ahiiuimiin  case,  which  closely  surrounds  the  operative  parts  of  the 
instruments.    The  use  of  an  aluminum  case  secures  a  minimum  weight 


able  for  use  on  electric  vchitlcs  on  account  of  extreme  lightness,  com- 
pactness and  freedom  from  danger  of  injury  by  water,  snow,  niois- 
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ture  or  dust  and  dirt.  The  dimensions  and  weight  are  as  follows : 
Length,  9H  inches;  width,  7  inches;  height  (or  depth),  3J4  inches; 
weight  (without  shunt),  8  pounds.  These  instruments  were  origin- 
ally designed  for  automobile  service,  and  the  whole  instrument,  and 
especially  the  moving  parts,  being  so  designed  and  constructed  as  to 
be  able  to  bear  without  injury  the  constant  vibration  to  which  such 
instruments  are  subjected  while  in  use  on  vehicles.  Aside  from  their 
adaptability  to  use  on  vehicles,  the  instruments  are  also  particularly 
well  adapted  for  use  in  all  other  cases  where  extreme  vibration  is  met 
with,  or  where  space  is  very  limited,  and  lightness  a  desirable  or 
necessary  feature ;  as  for  use  on  small  switchboards,  and  especially  on 
motor-starter  switchboards,  where  they  will  be  found  to  render  valu- 
able service  in  indicating  the  power  used  in  driving  single  machines 
or  groups  of  machines.  Fig.  2  shows  their  application  for  this  purpose. 
By  their  use  in  this  manner  it  is  easy  to  ascertain  the  power  used 
to  drive  machines,  and  thus  to  charge  the  proper  proportion  of  power 
to  each  department,  or  even  to  each  machine.  They  also  serve,  when 
so  used,  to  indicate  abnormal  conditions  arising  from  friction  or  other 
causes,  and  will  thus  be  found  to  materially  aid  in  securing  economy 
of  operation  of  machinery  in  general. 

Another  model  has  working  parts  precisely  the  same  as  used  in  that 
illustrated,  except  that  the  scale  is  larger,  and  consequently  the  di- 
visions more  open  for  the  same  range,  and  the  case  is  made  of  cast- 
iron,  is  not  water-proof,  and  does  not  closely  surround  the  working 
parts  of  the  instrument.  This  latter  model  is  well  adapted  for  use  in 
small  isolated  plants,  and  for  all  cases  where  the  existence  of  power- 
ful external  fields  would  render  it  impossible  to  use  the  other  model. 
The  function  of  the  cast-iron  case  is  to  shield  the  instrument  from 
external  fields. 


Niagara  Developments. . 


A  notable  and  important  step  in  connection  with  the  power  develop- 
ment at  Niagara  Falls  has  been  taken  by  the  Niagara  Falls  Hydraulic 
Power  and  Manufacturing  Company  in  the  purchase  of  a  large  tract 
of  land  in  the  northeast  part  of  the  city,  where  a  new  industrial  center 
will  be  established  by  that  company,  its  present  lands  being  well  oc- 
cupied by  manufacturing  plants.  Electric  power  will  be  transmitted  to 
the  newly  acquired  territory,  and  Niagara  Falls  will  soon  have  great 
factories  on  its  northern  as  well  as  on  its  southern  outskirts. 

The  first  large  industry  to  seek  this  new  section  will  be  the  Carter- 
Crume  Company.  This  company  has  purchased  five  acres  in  the  same 
portion  of  the  city  and  will  at  once  erect  a  large  factory  building  for 
the  manufacture  of  counter  check  books.  The  buildings  will  cover 
about  four  acres.  The  Carter-Crume  Company  now  has  a  large  estab- 
lishment on  Main  Street,  and  is  a  power  customer  of  the  Niagara  Falls 
Hydraulic  Power  and  Manufacturing  Company.  It  now  employs 
about  300  hands,  but  this  number  will  be  increased  in  the  new  plant, 
which  will  go  forward  at  once. 

When  the  Carter-Crume  Company  vacates  its  present  large  build- 
ings, they  are  to  be  occupied  by  the  William  A.  Rogers,  Ltd.,  manu- 
facturers of  hollow  ware.  This  company  has  a  plant  adjoining  the 
Carter-Crume  Company,  and  when  it  secures  its  additional  space  the 
company's  other  plants,  in  Northampton  and  New  Bedford,  Mass., 
as  well  as  in  Oneida,  N.  Y.,  will  all  be  moved  to  Niagara  Falls. 

The  Atmospheric  Products  Company  has  broken  ground  on  the 
lands  of  the  Niagara  Falls  Power  Company,  for  a  building  that  is  to 
be  125  x  50  feet,  two  stories  high,  and  of  pressed  brick.  In  this  build- 
ing the  apparatus  necessary  to  equip  a  second  building  to  be  500  x  50 
feet  at  the  foundation  will  be  made.  The  first  building  will  be  close 
by  the  aluminum  plant,  but  the  site  of  the  second  building  is  yet 
to  be  selected.  The  Atmospheric  Products  Company  will  use  air  as  its 
raw  material. 


Air  Diffusing  Fan  Motor. 


Probably  no  device  for  adding  to  comfort  in  hot  weather  has  be- 
come more  universal  and  popular  than  the  fan  motor,  and  most  people 
are  interested  in  any  effort  made  to  improve  its  efficiency  and  general 
utility.  One  of  the  latest  ideas  of  improvement  has  been  that  of 
varying  or  controlling  the  directions  of  the  fan  motor  breeze,  and  we 
ilustrate  herev/ith  the  device  put  forward  by  Degge  &  Musick,  of 
St.  Louis,  Mo.  It  is  so  obvious  and  simple  as  hardly  to  need  any  ex- 
planation after  a  glance  at  the  cut.  The  Degge  "air  diffuser,"  as 
shown,  can  be  attached  to  any  fan  alre.idy  owned  by  an  individual  or 


on  the  market.  The  blades  remain  steadfast  at  any  angle  as  fixed, 
and  can  be  readily  swung  and  set  in  any  new  direction  when  a  change 
of  position  or  direction  is  required.  It  will  be  seen  that  the  diffuser 
takes  the  breeze  from  the  fan  blades  and  may  deliver  it  at  two  dis- 
tinct parts  of  any  room,  so  that  a  generous  distribution  is  obtainable 
by  such  feathering ;  or  the  blades  can  all  be  set  at  the  same  angle ; 


AIR-DIFFUSING   F.\N. 

or  a  person  can  still  enjoy  the  breeze  while  intercepting  direct  cur- 
rents that  he  may  dislike  to  have  leveled  at  his  person,  causing  a 
cold  or  chill  in  the  eye  or  ear.  The  device  is  not  less  simple  than  in- 
expensive, and  is  an  ingenious  attempt  to  meet  the  problems  of  air 
circulation  in  hot  weather. 


A  New  Fan-Motor  Balance. 


The  useful  work  of  a  fan 
depends  upon  the  pitch  of 
the  blade.  Some  fans  run 
at  a  high  speed  and  with 
little  noise,  but  a  purchaser 
soon  learns  that  very  little 
air  is  moved,  the  pitch  of 
the  fan  blades  being  so 
small  that  the  power  de- 
manded of  the  motor  and 
the  breeze  produced  are  far 
below  expectation. 

The  accompanying  illus- 
tration show^s  a  new  instru- 
ment for  measuring  the  use- 
ful work  of  a  fan.  Its  de- 
sign is  based  on  the  well- 
known  law  that  action  and 
reaction  are  equal  and  op- 
posite in  direction.  The 
^'orce  exerted  in  moving  air 
forward  is  exactly  equaled 
by  the  backward  thrust  on 
the  fan.  which  is  accurately 
weighted  by  this  instru- 
ment. 

In  conjunction  with  the 
m.easurements  of  the  elec- 
tric current  used,  this  gives 
also  the  practical  efficiency 
of  the  fan  motor.  This  in- 
strument was  constructed 
by  the  Sprague  Electric 
Company,  and  is  in  use  by 
it  to  show  the  high  power,  large  air  moving  capacity  and  high  effi- 
ciency of  its  fan  motors. 


MOTOR  BALANCE. 
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Regulating  Incandescent  Lamp- 


Torches. 


The  problem  of  producing  an  incandescent  lamp,  the  light  of 
which  can  be  varied  at  will  and  economically,  as  easily  as  a  gas 
jet  is  controlled,  has  received  the  serious  attention  of  many  in- 
ventors. The  lamp  illustrated  herewith  represents  the  latest 
idea  in  a  turn-down  lamp  and  possesses  the  important  qualifica- 
tion of  being  economical  in  current  per  candle-power  when  it  is 
turned  down.  It  gives  two  degrees  of  light,  viz.;  full  candle- 
power  or  one  candle-power,  the  latter  being  sufficient  to  light 
a  room  enough  to  enable  one  to  move  about  without  danger  of 
running  into  and  upsetting  furniture,  etc. 

l''ig.  I  represents  a  lamp  designed  to  be  u.sed  in  any  fixture, 
with  all  styles  of  shades  and  in  any  position,  the  operation  of 
changing  from  one  degree  of  light  to  the  other  being  performed 
by  the  aid  of  two  strings  suspended  from  the  lamp  base.  Pulling 
one  string  gives  the  full  candle-power  and  a  pull  on  the  other 
turns  on  the  one  candle-power  light.  The  light  can  thus  be 
changed  without  touching  the  bulb,  by  simply  pulling  on  one 
string  or  the  other.  On  the  outside  of  the  base  a  little  switch 
is  provided,  which  cuts  in  one  or  the  other  filament  according 
to  which  of  the  strings  is  pulled.  There  arc  three  terminals, 
the  base  of  '.he  lamp  constituting  the  common  terminal  for  one 
<-nd  of  I  -ir  li  ,,<  I  he  two  filaments,  the  second  and  third  terminal 
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points  representing  the  other  ends  of  the  filaments.  It  is  evi- 
«lcnl,  therefore,  that  according  to  the  position  of  the  switch  the 
current  Hows  through  either  the  tiill  candU -|>ower  filament  or 
that   of  one  candle-power. 

Anollu-r  design  of  this  lamj)  is  shown  in  Fig.  2.  X'ariation 
of  light  is  rfTrclcd  by  simply  taking  hold  of  the  bulb  with  the 
f.ngci><  and  turning  it  one  way  or  the  other.  The  base  of  thi.s 
lamp  is  provided  with  a  sliding  outside  shell,  the  latter  consti- 
tuting the  base,  which  is  screwed  into  the  socket  in  the  usual 
manner.  When  the  base  is  screwed  home  into  the  socket  it 
remains  firmly  in  place  without  danger  of  being  loosened  by 
vibration.  The  sliding  shell  bears  the  two  terminal  points  which 
shift  positions  un«lcr  the  contact  on  the  stationary  base,  as  the 
lamp  is  turned  by  the  hand,  whereas  in  the  "pull  string"  style 
the  small  switch,  which  is  constructed  on  the  "walking  beam" 
principle,  forms  contact  at  the  lower  end  with  one  of  the  fila- 
ment terminal!.  Thus  while  there  is  a  difference  in  construc- 
tion, the  results  are  the  same  in  either  case. 

It  is  evident  from  the  construction  of  this  lamp  that  the  dan- 
ger of  its  working  loose  from  the  socket  by  the  eflfcct  of  vibra- 
tion is  entirely  obviated.  The  lamp  is.  therefore,  especially 
adapted  f<ir  use  on  steamboats  and  in  other  places  where  vibra- 
tion is  excessive.  These  lamps  are  made  in  two  sires.  8-i  and 
l6-i  candle-powi.-.  and  for  all  standard  sockets,  by  the  Eco- 
nomical l-'leclric  Lamp  Company,  I2.i  Liberty  street.  New  York. 


The  torches  illustrated  herewith  have  recently  been  brought  out 
by  the  Clayton  &  Lambert  Manufacturing  Company,  Detroit,  Mich. 
The  torch  shown  in  Fig.  i  was  designed  for  the  use  of  mechanics  who 
desire  a  powerful  burner  capable  of  doing  heavy  work  out  of  doors 
in  cold  or  windy  weather.  It  is  claimed  to  have  great  generating  power. 
It  produces  a  clear,  blue,  intensely  hot  flame,  which  is  under  perfect 
control  of  the  operator,  and  is  economical  in  the  use  of  gasoline.    The 


FIGS.    I   AND  2. — TORCHES. 

lank  is  quart  size,  drawn  out  of  heavy  brass,  free  from  seams,  and 
all  fittings  are  heavy.  A  brass  air  pump  of  the  latest  design  screws 
into  the  tank  and  is  submerged  in  gasoline,  which  aids  in  keeping  it 
cool  and  also  protects  it  from  injury.  In  Fig.  2  the  torch  is  provided 
with  a  hook  and  support,  so  that  soldering  coppers  may  be  heated, 
making  it  particularly  valuable  to  repair  men  and  mechanics  who  are 
called  upon  to  do  work  of  this  kind. 


Oil  Cup  for  Automobiles. 


A  form  of  oil  cup,  especially  adapted  for  automobiles,  has  been 
brought  out  by  Charles  H.  Besly  &  Co.,  I0-I2  North  Canal  Street, 
Chicago.  It  is  here  illustrated,  and.  as  will  be  seen,  is  similar  to 
their  regular  Badger  cup,  except  that  it  has  double  depth  or  capacity. 
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OIL  CUP. 

and  that  the  stem  is  made  proportionately  longer.  The  cup  is  made 
of  cast-iron  and  can  be  operated  by  hand  or  wrench.  The  baj-e  has 
a  round  thread  and  will  not  strip,  clog  or  cross.  The  stem  being 
made  of  bar  steel,  drilled  and  threaded,  will  not  break  off  in  the  oil- 
hole. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Time  money  was  in  fair 
demand,  the  closing  rates  being  4H@S  per  cent,  for  all  periods 
On  the  stock  exchange  prices  were  stronger,  on  a  favorable  in- 
terpretation of  the  Government  crop  report;  the  activity,  how- 
ever, was  on  a  somewhat  restricted  scale.  It  was  intimated  dur- 
ing the  week  that  the  litigation  against  the  United  States  Steel 
Corporation  might  have  a  speculative  origin,  and  the  reported 
intention  on  the  part  of  the  company  to  combat  such  attacks 
affected  the  steel  stocks  favorably.  Western  Union  suffered  a 
drop  of  several  points  on  rumors  that  the  Vanderbilt  interests 
might  take  action  against  Missouri  Pacific,  which  action  would 
affect  adversely  Western  Union  and  other  Gould  properties. 
Traction  shares  were,  on  the  whole,  neglected,  although  Man- 
hattan shared  in  the  temporary  depression  of  the  Gould  secu- 
rities. Metropolitan  Street  Railway  dropped  i%  net,  closing  at 
I47J^)  the  week's  sales  being  4,200  shares.  Brooklyn  Rapid 
Transit  fluctuated  within  a  range  of  ij^  points,  closing  at  67^,  a 
net  loss  of  y^  point.  General  Electric  showed  some  strength 
on  limited  trading,  the  total  sales  being  1,600  shares.  The  closing 
price  was  318,  which  was  also  the  highest  figure  reached 
during  the  week,  the  lowest  being  305.  This  stock  made  a  net 
gain  of  5  points.  Western  Union  closed  at  855^,  a  net  loss  of 
2^4  points,  the  sales  aggregating  25,483  shares.  Westinghouse  se- 
curities, common  and  preferred,  were  quiet,  the  quotation  of 
the  former  being  208  and  of  the  preferred  213,  the  latter  repre- 
senting a  net  loss  of  4  points.  American  Telephone  &  Tele- 
graph made  a  net  gain  of  4  points,  closing  at  167,  "rights"  clos- 
ing at  15^.  In  Boston,  American  Telephone  &  Telegraph  made 
a  net  advance  of  2%  points  during  the  week.  Following  are  the 
closing  quotations  of  July  15: 

NEW  YORK 


July  8.  July  15. 

American  Tel.  &  Cable.  .   — ■  — 

American  Tel.  &  Tel.  ...   —  — 

American    Dist.    Tel....   —  36 

Brooklyn    Rapid    Transit.   67^  683^ 

Commercial  Cable   —  160 

Electric   Boat   30  25 

Electric   Boat  pfd 50  40 

Electric    Lead    Reduc'n..      2^  2^ 

Electric  Vehicle 6^  6* 

Electric   Vehicle   pfd....    14  iixYz* 

Gen.  Electric  ex.  stk.  div.  —  192 


July  8.   July  15 
Gen.  Carriage  (n.  st'k) .  .   —  — 

Hudson    River  Tel — 

Metropolitan    St.  Jiy....i47^ 
N.    E.   Elec.   Veh.   Trns.  .   — 

N.  Y.   E.  V.   T.   Co 12 

N.  Y.  &  N.  J.  Tel — 

Tel.   &  Tel.  Co.  of  Am.  .   — 

Western  Union  Tel 87J4 

West.    E.   &    M — 

West.    E.    &   M.    pfd 213 


107 


17s 


861^ 
208 
213 


BOSTON 


July  8.  July  15.                                                  July  8.  July  15. 

Amer.  Tel.  &  Tel.  ex.  rts.i66  165  Mexican   Telephone    ....      2^4          2 

Cumberland    Telephone..   —  —  New   Eng.   Tel.  ex  rts...i4i            — 

Edison    Elec.    Ilium - —  —  Westinghouse   Elec 104           — 

Western    Telephone    pfd. 103  —  Westingliouse    Elec.    pfd. 105            — 

General    Electric    new...  185  — 

PHILADELPHIA 

July  8.  July  13.  July  8.  July  15. 

American    Railways 46  46  Phila.   Traction    98I4        99>^ 

Elec.    Storage   Battery...   —  gsVi  Phil.   Electric    zYi  sVi 

Elec.    Storage    Bat'y   pfd.  90^        94'/^  Pa.    Elec.    Vehicle — •  i 

Elec.  Co.  of  America 5^  6  Pa.   Elec.   Vehicle  pfd...   —  3 

CHICAGO 

July  8.  July  lb.  July  8.  July  15. 

Central    Union    Tel —  —         National    Carbon    pfd... 102  :o2 

Chicago  Edison    179  —         Northwest    Elev.    com...   —  35-5^ 

Chicago     City    Ry 20754     208         Union  Traction   14^^        15 

Chicago  Teleph.   Co —  170         Union  Traction  pfd 51^        49 

National   Carbon    26  29^4 

*  Asked. 

UNITED  POWER  AND  TRANSPORTATION.— It  is 
stated  from  Philadelphia  that  the  new  stock  issue  of  the  United 
Power  &  Transportation  Company,  decided  upon  some  time  ago, 
has  now  been  allotted  and  completely  taken  up.  The  issue  was 
18,750  shares,  which,  at  the  par  of  25,  has  brought  into  the  com- 
pany's treasury  $568,750.  President  Rigg,  of  the  United  Power  and 
Transportation  Company,  says :  "The  gross  earnings  of  the  com- 
pany for  the  six  months  ending  June  30  aggregated  nearly  $2,000,000, 
showing  a  gain  of  about  $100,000  over  the  figures  for  the  first  six 
months  of  1901.  The  company  will  within  30  days  commence  the 
building  of  a  line  eight  miles  long  from  Limerick  to  Boyertown, 
connecting  our  Schuykill  Valley  and  Oley  Valley  roads  at  a  cost 
of  from  $250,000  to  $300,000.  When  this  link  has  been  com- 
pleted we  will  have  a  through  line  from  Roxborough  to  Reading. 
The  Reading  and   Lebanon   roads,   both   of  which   we   own,   come 


within  five  miles  of  connecting.  This  gap  also  we  have  planned  to 
close  in  the  near  future,  which  would  take  us  to  Palmyra,  within  nine 
miles  of  Harrisburg." 

STORAGE  BATTERY  OUTLOOK.— A  cable  dispatch  from 
Lon  Ion,  of  July  10,  says :  At  a  meeting  of  the  shareholders  of  the 
Electrical  Power  Storage  Company  to-day,  the  chairman  alluded 
to  the  persistent  rumors  about  the  new  accumulator  invented  by 
Edison.  He  said  he  thought  it  was  too  early  to  place  any  reliance 
on  statements  which  had  been  evidently  circulated  by  irresponsible 
persons.  The  chairman  said  that  the  company  had  followed  Mr. 
Edison's  figures  closely  and  was  unable  to  find,  even  on  his  own  state- 
ments, that  he  was  able  to  make  a  battery  more  than  10  per  cent. 
lighter  than  the  special  battery  made  by  the  Electrical  Power  Stor- 
age Company,  and  it  was  about  two  or  three  times  more  expensive 
in  manufacture.  It  would  have  to  last  a  long  time,  the  chairman 
said,  if  it  were  to  come  into  competition  with  those  which  the  com- 
pany was  now  selling.  Judging  from  his  own  experience,  the  chair- 
man said,  he  thought  it  might  be  found  that  Edison  was  still  far 
from  being  in  a  position  to  make  a  commercial  article  of  his  in- 
vention. 

GEORGIA  RAILWAY  AND  ELECTRIC— The  Geo'rgTa 
Railway  &  Electric  statement  for  the  month  of  May  shows  an 
increase  of  about  7  per  cent,  over  the  preceding  month,  and  for 
the  five  months  of  1902,  ending  May  31,  an  increase  of  20  per 
cent,  over  the  same  period  last  year.  The  May  earnings  are: 
Gross,  $107,387.19,  as  compared  with  $90,283.34  for  May,  1901, 
an  increase  of  $17,103.65;  net,  $56,333,39,  showing  an  increase  of 
$14,355.80  over  1901.  The  proportion  for  interest  and  taxes  is 
$38,598,  leaving  $17,730.  Of  this,  $7,500  is  necessary  for  pre- 
ferred stock,  leaving  a  surplus  of  $10,230  for  common  stock.  In 
view  of  the  fact  that  this  corporation  was  only  formed  January 
I,  1902,  consolidating  the  Atlantic  Railway  &  Electric  Co.,  Atlan- 
tic Rapid  Transit  Co.,  Atlanta  Steam  Co.,  and  Georgia  Electric 
Light  Co.,  this  statement  is   considered  excellent. 

JOHNSON  TROLLEY  INTERESTS.— It  is  stated  that  in  order 
that  the  management  of  the  Johnson  trolley  syndicate  in  the  East 
may  be  controlled  with  more  ease  than  formerly,  the  Trenton,  Law- 
renceville  and  Princeton,  the  Princeton  Street  Railway,  the  Yardley, 
Morrisville  and  Trenton,  Newtown  and  Yardley  Street  Railways  have 
been  consolidated  with  the  New  Jersey  and  Pennsylvania  Traction 
Company,  which  concern  controls  the  Lehigh  Valley  lines  in  Pennsyl- 
vania. Each  line  will  maintain  its  original  individuality,  though  the 
officers  become  subordinate  to  the  directorate  of  the  New  Jersej'  and 
Pennsylvania  Company.  The  company  will  raise  its  capital  from 
$1,000,000  to  $3,000,000,  and  Jilson  J.  Coleman,  who  has  long  been 
in  charge  of  the  Johnson  lines  in  this  section,  and  who  is  a  brother- 
in-law  of  the  mayor  of  Cleveland,  will  be  president  of  the  directorate. 

DIVIDENDS.— The  directors  of  United  Gas  and  Electric  Com- 
pany, of  New  Jersey,  have  declared  the  initial  semi-annual  dividend 
of  2^  per  cent,  on  the  preferred  stock,  payable  July  15.  The  directors 
of  the  American  Light  and  Traction  Company  have  declared  the  reg- 
ular quarterly  dividend  of  1^6  per  cent,  on  the  preferred  stock,  pay- 
able August  I.  The  directors  of  the  Harristurg  Traction  Company 
have  declared  a  semi-annual  dividend  of  2^^  per  cent,  out  of 
the  earnings  of  the  first  half  of  the  j^ear.  The  trustees  of  the 
Worcester  Railway  &  Investment  Company  have  declared  a 
regular  semi-annual  dividend  of  $2.25  per  share,  payable  Au- 
gust I. 

GENERAL  ELECTRICS  NEW  STOCK.— The  $16,812,600 
new  General  Electric  stock,  representing  a  dividend  of  665^ 
per  cent.,  n'hich  was  distributed  among  the  old  shareholders,  is 
now  dealt  in  on  the  New  York  Stock  Exchange.  The  old  stock  closed 
at  315  on  July  15,  and  the  price  of  the  increased  issue  started  off 
at  18914,  or  34  above  the  old  level,  allowing  for  the  increase,  and 
advancing  to  195^  before  noon.  The  old  stock  sold  ex-dividend 
of  $2  in  cash  on  July  i. 

B.  R.  T.  MORTGAGE. — A  mortgage  of  $150,000,000  made  by  the. 
Brooklyn  Rapid  Transit  Company  to  the  Central  Trust  Company,  of 
Manhattan,  which  covers  all  the  property  of  the  Brooklyn  Rapid 
Transit  Company,  the  Brooklyn  Heights  Railroad  Company  and  the 
constituent  companies,  has  been  filed  in  the  Register's  office  in  Brook- 
lyn. The  mortgage  is  secured  by  bonds.  This  mortgage  was  author- 
ized by  the  board  of  directors  of  the  Brooklyn  Rapid  Transit  Company 
at  a  special  meeting,  held  on  March  20  last,  was  executed  and  bears 
date  of  July  i,  and  is  signed  by  President  Greatsinger.    The  object 
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of  the  mortgage  is  to  furnish  the  Brookl>'n  Rapid  Transit  Gsmpany 
with  money  as  needed  for  construction  and  betterments,  and  to  take 
up  underlying  mortgages  as  they  mature.  Bonds  to  the  amount  of 
$5,000,000  have  already  been  sold,  but  none  of  them  have  been  issued. 
President  Grcatsinger  states  that  some  of  the  money  would  be  used 
in  the  new  Third  Avenue  power  house  and  some  would  be  used  for 
rolling  stock  and  other  improvements.  He  said  there  was  also  talk 
of  extending  various  lines. 

Sl'KAGL'E  GENERAL  ELECTRIC  DEAL.— It  was  stated 
that  a  slight  modification  has  been  made  in  the  terms  that  the 
General  Electric  Company  oflfered  several  weeks  ago  to  the  se- 
curity holders  of  the  Sprague  Electric  Company  for  their  hold- 
ings. The  new  terms  arc  somewhat  less  than  the  original  terms, 
although  the  offer  is  looked  upon  as  still  a  very  advantageous 
one  for  both  parties  in  interest.  The  original  offer  was  based 
upon  the  Sprague  Company  showing  a  certain  percentage  of 
earnings,  which  an  examination,  made  subsequently,  failed  to 
show  fully.  For  this  reason  the  General  Electric  Company  has 
reduced  its  offer.  The  new  terms  arc  stated  in  a  circular  that 
John  Markle,  president  of  the  Sprague  Company,  has  sent  to 
the  bondholders  and  shareholders  of  the  company  under  date  of 
July  10.  In  it  he  notifies  them  that  the  option  was  not  exer- 
cised by  the  General  Electric  Company,  because  of  a  disagree- 
ment as  to  the  price  of  the  properties  to  be  taken  over,  but  that 
he  has  entered  into  a  contract  with  the  General  Electric  Com- 
pany and  with  the  United  States  Mortgage  and  Trust  Company 
under  the  terms  of  which,  if  two-thirds  of  the  Sprague  bonds  and 
two-thirds  of  the  Sprague  stock  are  deposited  with  the  United 
States  Mortgage  and  Trust  Company  before  September  30,  the 
General  Electric  Company  will  pay  certain  specified  prices  for 
the  com|)any"s  bonds  and  stock.  The  proposed  plan  for  the  ac- 
r|ui>iii')n  of  the  Sj)rague  properties  carries  with  it  a  payment  for 
their  holdings  in  Otis  Elevator  Company  stock,  a  proportion  of 
which  is  owned  by  the  Sprague  Company.  The  last-named  com- 
()any  some  time  ago,  as  is  well  known,  sold  the  elevator  manu- 
facturing branch  of  its  business  to  the  Otis  Company,  receiving 
m  payment  a  block  of  Otis  securities,  which  has  since  been  in 
its  treasury.  .Mthfiugh  President  Markle's  circular  has  been 
just  issued,  it  is  stated  that  a  majority  of  the  Sprague  secu- 
rities has  alri-ady  bii-n  <lcj)ositixi  under  the  new  terms.  It 
is  stated  that  under  the  modified  ofTcr,  each  Sprague  5  per 
cent,  bond  will  receive  $540  in  cash  and  sJj  shares  of  Otis  Ele- 
vator preferred.  Sprague  preferred  will  receive  $100  in  31/2  per 
cent,  40-year  gold  debenture  bonds  of  General  Electric,  redeem- 
able at  par  within  ten  years,  and  thereafter  at  105.  Sprague 
common  will  receive  41.9  i)er  cent,  in  Otis  Elevator  common. 
With  regard  to  the  change  in  the  terms,  while  the  Genera!  Elec- 
tric acquires  an  excellent  manufacturing  business  in  the  Si)raguc 
property,  one  of  the  chief  assets  acquired  consists  in  the  funda- 
mental Sprague  multiple  unit  patents. 

WICSTERN  UNION.— There  appearr.  to  be  good  authority 
for  the  statement,  says  the  Walt  Sired  Journal  that  the  West- 
ern Union  Telegraph  Company  has  recently  liecn  a  large  pur- 
chaser of  telegraph  instruments  and  materials,  and  that  it  is 
proposed  to  practically  duplicate  whatever  new  lines  the  Postal 
Company  may  construct  in  what  has  heretofore  been  Western 
Utii«>n  territory  Routes  may  be  different,  but  all  important 
points  will  be  entered  and  connections  maintained.  This  will  in- 
volve Cf.nsiderable  outlay.  Init  the  business  will  not  be  allowed 
to  suffer.  More  up-to-date  methods  arc  being  inaugurated,  and 
It  IS  confidently  asserted  that  not  a  dollar  will  be  lost  in  net 
earnings.  The  lines  along  the  Pennsylvania  Railroad  are  for  the 
m<»st  part  galvanized  wire,  or  a  light  grade  of  copper  wire,  be- 
ing thus  far  behind  modern  rcqtiirements.  Along  the  Baltimore 
&  Ohio,  where  the  contract  still  has  a  long  term  of  years  to  run, 
heavy  copper  wire  is  in  general  use.  Lake  Shore  oflicials  de- 
cline t«)  make  any  comment  on  the  Philadelphia  report  that  the 
contract  with  Western  Union  will  nf»t  be  renewed.  Vice-Presi- 
dent Baker,  of  the  Postal  Telegraph,  has  specifically  denied  that 
there  is  any  movement  on  foot  looking  to  the  installation  of 
Postal  lines  on  the  Vanderbilt   roads. 

KEYSTONE  TEI.EPHONE.-In  interviews  in  PhiLidelphia, 
Keystone  1  elephnnc  oflicers  state  that  the  company  has  more 
than  fi.lfiilcd  its  promise  to  have  5.000  pinccs  installed  with 
telephones  before  any  charge  is  made.  When  the  company  began 
recently  to  earn  an  income,  there  were  nearly  6.^00  tele- 
phones in  service,  including  Philadelphia.  Camden  and  Glou- 
cester. It  is  estimated  that  this  nunilxr  will  yield  al>out  $300,000 
gross  receipts,  the  charge  for  an  unlimited  service  iKing  $80.  arid  per- 
haps a  third  of  the  subscriln-rs  being  on  party  wires.  To  pay  the  six 
per  cent,  dividend  on  $5,000,000  preferred  stock  requires  $300,000. 
and  the  man.igemcnt  estimates  that  double  the  present  number  of 
telephones  in  service  will  show  net  profits  equal  to  the  amount  of  the 
preferred  tlividcnd.  About  half  or  $^.500,000  of  the  preferred  slock 
offered  with  the  common  stock  bonus  was  taken  on  the  original  sub- 


scription and  by  the  syndicate  of  organizers,  and  the  fourth  install- 
ment of  $12.50  per  share,  making  the  stock  full  paid  $50,  matures 
next  September.  By  that  time,  it  is  stated,  the  expenditures  in  con- 
structing the  plant  will  be  represented  by  about  that  figure,  and  it 
will  be  then  the  purpose  to  go  on  and  put  up  the  balance  of  the  $2,- 
500,000  cash  capital  to  complete  the  plant,  which  will  then  have  a 
capacity  for  30,000  telephones. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— The  general  trade  conditions 
have  been  somewhat  improved  by  the  warmer  and  more  set- 
tled weather,  one  encouraging  feature  being  the  discovery  that 
the  reports  of  the  damage  to  crops  by  the  recent  rains  were  ex- 
aggerated. There  is,  however,  hesitation  still  in  some  lines  of 
distributive  trade,  due  to  the  cool,  backward  weather,  but  the 
outlook  is  assuring.  Among  the  industries,  iron  and  steel  still 
rank  first  in  activity,  the  chief  source  of  complaint  being  the 
scarcity  of  fuel,  both  coal  and  coke.  There  is  some  improvement 
noted  in  the  labor  situation.  The  railway  earnings  thus  far  re- 
ported for  June,  with  the  exception  of  the  anthracite  roads,  show 
an  aggregate  gain  of  8  per  cent,  over  last  year,  and  all  reports 
as  to  probable  crops  and  trade  point  to  the  maintenance  of  a 
heavy  tonnage.  Many  furnaces  in  Pennsylvania  have  been  shut 
down  because  of  lack  of  fuel,  and  this  reduces  production,  the 
full  volume  of  which  could  be  handled  advantageously.  Rails 
are  in  unprecedented  demand,  and  50  per  cent,  of  the  country's 
production  for  the  next  year  has  already  been  arranged  for. 
There  is  also  a  lively  demand  for  structural  material,  and  it  is 
stated  that  six  months'  production  is  easily  on  the  order  books. 
Hardware  is  in  very  active  sale.  The  business  failures  for  the 
week  ending  July  10,  as  reported  by  Bradstreet's  aggregated  195 
as  against  138  the  week  previous  and  199  the  same  week  last 
year.  The  copper  market  was  dull,  the  prices  being  in  the  buy- 
er's favor.  Closing  quotations  were  11.95@12.15c.  for  Lake,  11.95 
11.05c.  for  electrolytic  and  11.75@11.95  for  casting  stock — all  for 
October  delivery. 

AMERICAN  AUTOS  IN  ENGLAND— A  cable  dispatch  from 
London,  of  July  9,  says:  "The  London  Road  Car  Company,  the  sec- 
ond largest  of  the  London  street  omnibus  companies,  has  ordered  ten 
Fischer  electro-gasolene  'buses,  to  be  built  at  Hoboken.  N.  J.,  at  a 
cost  of  £500  sterling  each.  The  new  'buses  are  to  be  delivered  in  three 
months.  They  will  have  a  speed  of  12  miles  an  hour  and  a  capacity  of 
30  pas.sengers,  as  against  26  passengers  carried  by  the  horse  'buses. 
The  Fischer  'buses  will  travel  100  miles  a  day,  as  against  56  by  the 
horse  carriages.  The  cost  of  running  each  'bus  will  be  25^  cents  a 
mile."  The  automobile  mentioned  has  been  illustrated  and  de- 
scribed in  these  page«. 

WESTINGHOUSE  PRODUCER  GAS  EQUIPMENT  FOR 
SPAIN. — The  Westinghouse,  Hivre.  France,  which  concern 
takes  care  of  the  Westinghouse  interests  (other  than  those  of 
the  Air  Brake  Company)  in  France,  and  some  of  the  other  coun- 
tries in  Continental  Europe,  has  requisitioned,  through  West- 
inghouse. Church.  Kerr  &  Company,  for  a  125-hp  vertical  pro- 
ducer gas  engine  for  operating  on  Dawson  gas  for  Juan  Mar- 
tinez, Linares.  Spain. 

THE  ILLINOIS  GLASS  COMPANY  has  recently  purchased 
an  extensive  electrical  equij^ment  from  the  Westinghouse  Elec- 
tric &  Mfg.  Co.  This  apparatus  will  be  used  for  the  operation 
of  the  machine,  blacksmith  and  mold  shops,  blowers,  etc..  and 
includes  a  250  k.w..  two-phase,  440  volt.  60  cycle  belted  genera- 
tor, twenty  induction  motors,  thirty-eight  transformers,  and 
arc  and  incandescent  lamps. 

BROOKLYN  BRIDGE  MOVING  SIDEWALK— The 
New  York  Herald  says  that  Cornelius  Vanderbilt,  Stuyvesant 
Fish.  E.  P.  Ripley.  Moses  Taylor  Pyne.  S.  S.  Palmer  and  several 
other  men  fr^minent  in  the  financial  and  railroad  world  are  be- 
hind the  scheme  to  put  electric  movable  sidewalks  on  the  bridge, 
and  that  the  plan  will  be  put  in  operation  within  a  year. 

SMITH  &  HEMENWAY  CO.,  296  Broadway.  New  York 
City,  have  bought  out  the  entire  business  of  Thomson  Bros.  & 
Co.,  manufacturers  of  the  improved  Seavey  mitre  box.  the  pur- 
chase including  contracts,  patents,  good  will,  machinery,  tools 
and  plants:   and  will  hereafter  execute  all  orders  for  this  device. 

VALPAR.MSO.  CHILE— The  municipality  of  the  city  of  Valpa- 
raiso. Chile,  invites  tenders  for  the  construction  of  an  electric  system 
and  the  supply  of  electric  lighting.    Bids  w  ill  be  received  up  to  Sept.  i. 

THE  ELECTRICAL  EQUIPMENT  COMPANY.  Chicago,  has 
been  awarded  the  contract  for  an  addition  to  the  Whiting  (Ind.) 
Electric  Light  Company's  plant. 
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SOME  BUFFALO  FORGE  ORDERS.— The  Buffalo  Forge 
Company  reports  receipts,  within  the  past  few  days,  of  a  num- 
ber of  orders  for  induced  draft  plants,  and  engines  for  both  for- 
eign and  domestic  account.  The  American  Trading  Company 
has  sent  in  an  order  for  an  induced  draft  plant  for  an  electric 
light  plant  in  Dutch  Guiana.  There  will  be  a  six-foot  wheel, 
direct  connected  to  a  6x6  inch  vertical  engine.  O.  B.  Stillman, 
the  sugar  plant  expert,  of  80  William  street.  New  York,  has 
ordered  five  Buffalo  engines  for  driving  generators,  etc.,  in  the 
sugar  factory  to  be  built  near  Manzanillo,  on  the  south  side  of 
Cuba,  by  the  Cape  Cruz  Construction  Company.  Four  of  the 
engines  are  to  be  of  vertical  type,  inclosed,  for  running  in  oil. 
Their  dimensions  are  to  be  10x12  inches.  There  v/ill  also  be  an 
8x8  inch  engine  for  operating  pumping  equipment.  Domestic 
orders  include  one  just  secured  from  the  Morse  Iron  Works  of 
Fifty-eighth  street,  Brooklyn,  for  a  6x7  inch  single  vertical  en- 
gine, to  be  direct  connected  to  a  Triumph  generator.  This  out- 
fit will  be  installed  for  electric  lighting  purposes  on  the  oil 
steamer  Patonia,  now  under  construction  for  the  Cuffy  Oil  Com- 
pany. The  Burnett  Company  has  requisitioned,  on  behalf  of  the 
Consolidated  Coal  Company,  Frostburg,  Md.,  for  a  6x6  inch  ver- 
tical engine,  to  be  direct  connected  to  a  10  k.w.  Sprague  gener- 
ator, for  lighting  use.  The  contracting  firm  of  F.  G.  Blanchard, 
of  45  Willoughby  street,  Brooklyn,  is  to  be  furnished  with  a  9x16 
xio  inch  tandem  compound  engine,  for  direct  connection  to  a 
50  k.w.  Fort  Wayne  generator.  This  equipment  will  be  utilized 
for  lighting  purposes  in  the  Ridgewood  pumping  station,  Brook- 
lyn. Mr.  Blanchard  has  also  ordered  from  the  Buffalo  people, 
for  similar  use,  in  the  Millburn  pumping  station,  Brooklyn,  a 
7x8  inch  vertical  engine,  to  be  direct  connected  to  a  17^^  k.w. 
Fort  Wayne  generator. 

MEAD  CONVEYING  MACHINERY  ORDERS.— John  A. 
Mead  &  Company,  Bowling  Green  Building,  has  been  awarded 
a  contract  for  the  supply  of  the  necessary  coal  and  ash  convey- 
ing machinery  to  be  installed  in  the  Fisk  street,  South  Chicago, 
station  of  the  Commonwealth  Electric  Company.  The  Mead 
■Company  will  in  the  first  instance  furnish  a  plant  having  a  ca- 
pacity of  75  tons  per  hour,  to  be  run  in  connection  with  the  first 
•of  the  ten  sections  of  the  Babcock  &  Wilcox  boiler  equipment, 
which  are  to  be  ultimately  installed  on  completion  of  the  con- 
tract. The  coal  and  ash  conveying  machinery  will  represent  an 
•expenditure  of  some  $125,000.  The  Cleveland  (O.)  Electric  Illu- 
minating Company  has  ordered  a  Mead  plant,  to  take  care  of  45 
tons  of  material  hourly.  The  Edison  Electric  Illuminating  Com- 
pany, Topeka,  Kans.,  has  also  requisitioned  for  a  coal  and  ash 
handling  plant,  having  a  capacity  of  45  tons  per  hour.  The  Cin- 
cinnati (O.)  Edison  Company  has  sent  a  second  order  to  the 
Mead  people,  which  will  increase  the  capacity  of  its  existing 
coal  and  ash  handling  equipment  from  45  tons  to  90  tons  per 
hour. 

THE  MOVEMENT  IN  COPPER.— Advices  from  Boston  state 
that  there  is  a  belief  in  that  city  that  the  falling  off  in  June  exports 
■of  copper  from  the  average  of  the  previous  five  months  marks  the 
■end  of  the  abnormal  outward  movement  of  copper,  which  movement 
since  Jan.  i  represented  deliveries  on  old  ii-cent  contracts  taken 
last  December  and  early  "in  January.  The  copper  exports  for  June 
were  but  12,500  tons,  as  compared  with  an  average  of  16,786  for  the 
previous  five  months  this  year,  a  decline  of  4,226  tons,  or  25  per  cent. 
'Coupled  with  this  falling  off  in  exports  is  a  production  larger  than 
ever  before  in  the  history  of  the  industry.  In  conservative  circles  it 
Js  not  believed  that  the  home  consumption  of  copper  is  sufficient  to 
absorb  without  difficulty  an  increased  production  and  the  unshipped 
surplus.  It  is  this  situation  which  leads  many  copper  people,  includ- 
ing copper  consumers,  to  move  cautiously,  believing  that  the  statistical 
position  of  the  metal  favors  lower  rather  than  higher  quotations. 

INDIAN  WATER  POWER  PLANT.— The  British  Indian 
house  of  Tata  &  Company,  new  Tontine  Building,  is  desirous 
of  securing  data  regarding  water  power  plants,  which  their  prin- 
cipal partner,  Mr.  J.  N.  Tata,  of  Bombay,  one  of  the  most  in- 
fluential and  richest  men  in  India,  proposes  to  build,  for  the  pur- 
pose of  operating  extensive  iron  and  coal  properties  located  in 
the  Chanda  district.  Central  Provinces.  All  the  equipment  will 
be  of  American  manufacture  and  the  expenditure  will  reach  into 
the  millions.  Mr.  Tata,  who  is  now  in  London,  will,  according 
to  present  arrangement,  arrive  in  the  United  States  some  time 
in  September. 

DE  VEAU  TELEPHONE  APPARATUS.— The  name  of 
De  Veau  is  well  known  in  the  telephone  field,  and  there  are 
many  who  will  be  interested  to  learn  that  Mr.  A.  S.  De  Veau, 
liaving  severed  his  connection  with  Stanley  &  Patterson,  is  now 
devoting  himself  again  exclusively  to  the  manufacture  of  tele- 
phone apparatus.  He  has  founded  the  De  Veau  Telephone 
-Manufacturing   Company,   of    which     he    is   president,   and   has 


opened  shops  at  27  Rose  street,  where  an  up-to-date  plant  is 
l)roducing  telephone  apparatus  and  material  throughout  the 
whole  range.  On  August  15  he  proposes  to  issue  a  complete 
catalogue. 

THE  JANDUS  ELECTRIC  COMPANY,  of  Cleveland,  O.,  has 
been  awarded  the  contract  for  furnishing  1,300  arc  lamps  for  the  com- 
plete equipment  of  the  new  store  of  R.  H.  Macy  &  Co.,  located  on 
Herald  Square,  New  York.  This  is  one  of  the  largest  contracts,  per- 
haps the  largest,  ever  awarded  for  an  isolated  installation  of  arc 
lamps.  The  Jandus  Company  congratulates  itself  also  that  the  con- 
tract, as  made,  calls  for  its  most  expensive  lamps,  viz. ;  the  improved 
Jandus  standard  structure,  which  is  more  expensive  than  the  ordinary 
lamp  furnished  by  the  company.  Macy  &  Co.  have  used  Jandus 
lamps  for  six  or  seven  years  past  in  their  old  store,  and  have  evidently 
found  them  to  be  entirely  satisfactory  in  service. 

EQUIPMENT  FOR  BROOKLYN  EDISON  COMPANY.— 
The  Brooklyn  Edison  Company's  union  station,  at  Sixty-sixth 
street,  Brooklyn,  is  to  be  installed  with  a  Buffalo  force-draft 
plant,  consisting  of  three  steel-plate  fans,  with  lo-foot  wheels, 
each  direct  connected  to  a  10x12  inch  Buffalo  horizontal,  centre- 
crank  engine.  The  engines  will  be  inclosed  for  running  in  oil. 
This  outfit  will  take  care  of  the  lo.ooo-hp  boiler  equipment, 
which  is  being  furnished  by  Thayer  &  Company,  Incorporated, 
sales  agents  for  the  Cahall  boilers,  manufactured  by  the  Ault- 
man  &  Taylor  Machinery  Company. 

SAULT  STE.  MARIE  POWER.— In  an  official  statement  be- 
fore the  county  board  of  supervisors,  a  representative  of  the 
Michigan  Lake  Superior  Power  Company,  the  Clergue  syndi- 
cate, has  stated  that  the  company's  plans  includes  the  construc- 
tion of  many  mamm.oth  industries  on  this  side  of  St.  Mary's 
river.  It  was  estimated  that  for  this  purpose  1,200  acres  of  land 
would  be  needed,  and  that  the  completion  of  the  plants,  practi- 
cally all  of  which  are  to  be  operated  by  water  power,  would 
double  the  valuation  of  every  acre  of  land  in  Chippewa  county. 

A  LARGE  TELEPHONE  CONTRACT.— A  competitive  tel- 
ephone test,  over  400  miles  of  long-distance  telephone  lines,  con- 
ducted by  Wilbur  H.  Johnston,  chief  engineer  of  the  Frontier 
Telephone  Company,  Buffalo,  was  recently  held  at  Scranton,  Pa. 
The  result  of  this  test  was  so  satisfactory,  it  is  stated,  as  to  war- 
rant the  above  company  immediately  placing  an  order  with  the 
Kellogg  Switchboard  &  Supply  Company  for  6,000  telephones 
complete.  The  Kellogg  transmitters  have  been  tested  on  lines 
up  to  1,500  miles,  and  found  to  be  perfectly  satistactorJ^ 

POWER  PLANT  FOR  COSTA  RICA.— The  Abangares  Gold 
Fields  Company,  of  Costa  Rica,  which  concern,  with  Anglo- American 
capital,  operates  three  mines  in  Central  America,  has  placed  contract? 
for  the  conversion  of  its  present  steam  plant  into  a  water-power  plant. 
The  initial  electrical  equipment  will  have  a  capacity  of  300  hp.  which, 
it  is  said,  will  be  added  to  in  the  near  future.  The  General  Electric 
Company  has  been  allotted  the  contract  for  the  electrical  apparatus. 
The  Pelton  Water  Wheei  Company  has  secured  the  water-wheel  con- 
tract, as  well  as  an  order  for  i^  miles  of  pipe. 

WESTINGHOUSE  ENGINES  FOR  AFRICAN  COAL 
MINES. — The  Indwe  Coal  &  Land  Company,  of  Cape  Colony, 
South  Africa,  is  to  be  furnished  with  two  Westinghouse  com- 
pound engines  of  330-hp  capacity,  each  for  the  purpose  of 
driving  an  electric  plant  to  work  and  light  the  com->any's  ex- 
tensive coal  mines.  The  contract  has  just  been  awarded  to  West- 
inghouse, Church,  Kerr  &  Company,  by  the  South  African  com- 
mission house  of  Leaycraft  &  Compan}%   140  Pearl   Street,   N.   Y. 

LAWRENCE  CENTRIFUGAL  PUMP  ORDERS.— The  Law- 
rence Machine  Company,  39-41  Cortlandt  Street,  N.  Y.,  has  secured 
a  contract  for  a  4-inch  centrifugal  pump,  to  be  direct  connected 
to  a  Lawrence  vertical  engine  for  circulating  purposes  on  a 
British  man-of-war  at  Bermuda.  The  New  Jersey  Hot  Water 
Heating  Company,  Atlantic  City,  has  requisitioned  for  a  12-inch 
centrifugal  pumping  equipment  of  7,000  gallons  per  minute,  to 
be  direct  coimectod  to  a  150  h.-p.  Lawrence  vertical  engine. 

BALL  ENGINE  ORDERS.— The  electric  power  plant  of  the 
new  United  States  Steel  Corporation,  at  Duluth,  Minn.,  w-ill  con- 
sist of  a  75-kw  Westinghouse  generator,  direct  connected  to 
a  tandem  compound  engine,  built  by  the  Ball  Engine  Co.,  Erie, 
Pa.  An  electric  plant  will  soon  be  installed  in  the  Deaf  and 
Dumb  Asylum,  at  Austin,  Texas.  The  unit  to  consist  of  a  Ball 
tandem  compound  engine,  built  by  the  Ball  Engine  Co.,  direct 
connected  to  a  Westinghouse  90-kw  alternator. 

HOTEL  TELEPHONE  SERVICE.— The  new  St.  Regis, 
Fifth  avenue  and  Fifty-fifth  street,  and  the  Marie  Antoinette, 
have  been  added  to  the  list  of  New  York  hbtels  having  long  dis- 
tance telephone  service  in  every  room.  Contracts  have  been 
signed  for  350  stations  at  the  St.  Regis  and  for  300  stations  at  the 
Marie  Antoinette. 
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VVILMIXGTOX,  DEL.— The  American  Telephone  and  Telegraph  Company 
has  been  incorporated  whh  a  capital  of  1300,000.  Incorporators:  Josiah  Mar- 
vel, Andrew  Marvel  and  Ralph  C.   Lupton,  all  of  Wilmington,  Del. 

\\IL.MI.\GTO.N,  DEL.— The  Western  Telephone  and  Telegraph  Company. 
Wilmington,  Del.,  has  been  incorporated;  capital  $500,000.  Incorporators: 
Jasiah  Marvel,  Andrew  Marvel  and  Ralph  C.  Lupton,  all  of  Wilmington,  Del. 
AU(;L'STA,  GA.— The  Bell  Telephone  Company  has  decided  to  install  en- 
tirely new  equipment.  A  modem  supervisory  common-battery  switchboard  will 
be  installed. 

AlJCiL'STA,  CA.— Another  step  in  the  telephone  war  in  Augusta  is  a  petition 
«f  the  Bell  Company  to  be  i>ermittcd  at  once  to  place  its  wires  underground. 
An  ordinance  was  passed  some  time  ago  requiring  that  all  wires  be  placed  under- 
ground within  ten  years. 

MA.SON  CITV,  ILL. — A  rural  mutual  telephone  company  will  be  organized 
in   this   place. 

FL.XNAGAN,  ILL. — The  Flanagan  &  Dana  Telephone  Company,  which  was 
incorporated  last  March,  is  using  Strombcrg-Carlson  and  American  Electric 
apparatus.     The  exchange  was  started  in  July  last  year  and  has  50  subscribers. 

ATWOOD,  ILL. — The  Atwood  Mutual  Telephone  Company,  which  was 
incorporated  last  April,  is  using  Strombcrg-Carlson  apparatus.  The  shares 
are  $40  apiece,  each  shareholder  contributing  20  cents  per  month  for  the  main- 
tainencc  of   the  exchange. 

WI.NCIIE.STER,  I.ND.— The  Eastern  Indiana  Telephone  Company  has  in- 
creased its  capital  stock  from  $5,000  to  $15,000.  Many  improvements  wiM 
he  made  to  take  care  of  increasing  business. 

RISING  SUN,  I.N'D.— The  Ohio  River  Telephone  Company  is  operating 
('xch.-ingcs  at  V'cvay  and  Rising  Sun,  the  total  number  of  subscribers  being  325. 
The  company  is  also  operating  150  miles  of  toll  lines.  Both  exchanges  are 
full  metallic.  The  company  now  contemplates  building  some  new  lines.  It  has 
100  new  subscribers  waiting  for  connection. 

ELDO.N',  lA. — The  Eldon  Independent  Telephone  Company  has  been  incor- 
porated  with  a   capital   stock  of  $25,000. 

MITCMELLVILLE.  lA.  The  Mitchellville  Telephone  Company,  capital 
stock  $10,000,  has  been  incorporated  by  J.  B.  Uhl,  B.  R.  Patterson  and  S.  J. 
Oldlield. 

.MAVKING,  KY.-  -Citizens  of  Cornettsvillc  have  organized  a  telephone  com- 
pany tu  build  a  line  to  Hazard. 

I-'RA.NKFORT,  KY. — The  Cynthiana  Telephone  Company  has  increased  its 
capital  stQck  from  $30,000  to  $40,000. 

.N'lCIIOLASVILLE,  KY.— The  Jasamine  County  Home  Telephone  Company 
has  been  formed  with  a  capital  stock  of  $50,000. 

l.K.XI.NGTO.N,  KY. — Desha  Breckenridge,  president  of  the  Lexington  Home 
Telephone  Company,  is  interested  in  two  new  independent  companies  proposing  to 
build  cxch.inges  at  Paris  and  Nicholasville,  Ky.  The  companies  were  incor- 
porateil  under  Delaware  laws  by  Kentucky  capitalists. 

MOYD.S,  MI).- -The  Boyds  Telephone  Company  has  been  merged  with  a  new 
ctmpany  to  be  known  as  the  Cumberland  Valley  Telephone  Company.  The 
merger  with  the  Maryland  Telephone  Company,  of  Baltimore,  the  Westminster 
(iimpnny  and   the   We^itern    Maryland   is   now  complete. 

IIARRISONVILLi;.  MO— The  Cass  County  Telephone  Company,  of  Har 
ri«i>nville,  h.is  increased  its  capital  stock  from  $2,000  to  $30,000. 

.MEXICO,  Mo.  R.  \'.  Mont.iguc  and  other  gentlemen  from  K:insas  City 
linve  purcliaocd  the  Mexico  Telephone  system  an<l  are  going  to  extend  the  lines 
tliroughout  this  section  of  the  state.  It  is  said  that  $10,000  will  be  spent  in 
improvements. 

HEAT  K  ICE,  NEB. — The  Nebraska  Telephone  Company  has  planned  to 
build  a  new  exchange  which  will  cost  about.  $6,000. 

CAZENOVIA,  N.  Y. — The  Cazcnovia  Telephone  Company  has  been  incor- 
pc  rated  with  $1,000  capital.  Directors:  H.  Burden,  Jr.,  J.  A.  Boystcr  and 
M.    R.   Joy. 

WILMINGTON,  N.  C.  The  Southern  Bell  Telephone  Company  will  leatc 
a  liandMime  new  building,  soon  to  l»c  erected,  as  an  exchange.  Fifty  thous;:nd 
dollars  will  be  expended  in  rebuilding  the  local  exchange.  The  long  distance 
tine  has  been   romplctc<l   for  a  distance   of  fifty  miles. 

M,\NDA.\,  N.  D.  -The  Mandan  Telephone  Company,  wich  was  organized 
enrly  lhi«  year,  is  building  40  miles  of  new  line.  It  is  using  Eureka  apparatuf. 
the  swilchbiiard  having  a  capacity  of  200  drops. 

ANTWERP,  OHIO.-  The  Antwerp  Telephone  Company  has  increased  its  cap- 
ital slock  from  $10,000  to  $20,000. 

GALION,  OHIO.-  The  Gallon  Tcfcrphone  Company  is  making  many  improve- 
ments.    The  company  has  orders  for  over  70  new  telephones. 

LA  RUE.  OHIO.  -The  Marion  County  Telephone  Company  has  brought  suit 
i.)  the  probate  court  to  compel  the  council  of  La  Rue  to  grant  it  •  franchise. 

noWl.lNV;  GREEN.  OHHV  The  Howling  Green  Telephone  Company  ha% 
nnnouiu-ed  a  Hat  rate  of  10  cents  for  all  loll  business  throughout  the  entire 
county. 

CHILI.ICOTHE,  OHIO.— The  Chillicothe  Home  Telephone  Company  has 
converted  $.so.ooo  of  its  common  stock  to  preferred  stock.  The  company  is 
making  improvements. 

CINCINNATI.  OHIO.— The  Cilr  &  Suburban  Telephone  Association  is  pre 
paring  to  erect  a  branch  exchange  at  Cummrrsvillr  The  switchboard  will  have 
a  capacity  of   15.000  tines. 


TOLEDO,  OHIO. — The  Central  Union  Telephone  Company  has  secured 
permission  to  extend  its  underground  district  throughout  a  considerable  portion 
of  the  business  section  of  the  city. 

NEWARK.  OHIO. — The  Newark  Home  Telephone  Company  is  making  prepa- 
rations to  rebuild  iu  entire  system  and  install  first-class  central  energy  equip- 
ment.    Plans  for  the  system  are  being  prepared. 

BERGHOLTZ,  OHIO. — The  Bergholtz  Telephone  Company  has  been  incor- 
porated with  $s,ooo  capital  stock  by  Lewis  Steinmetz,  J.  W.  Carlson,  A.  G. 
McBane,  James   McBane  and   W.   E.   Steinmeti. 

CH.\RDON,  OHIO. — The  Cbardon  Telephone  Company  has  increased  its  cap- 
ital stock  from  $10,000  to  $25,000  to  provide  for  improvements.  Orange  Pom 
croy  is  president  and  W.  C.  Parsons,  secreUrj-. 

MANCHESTER.  OHIO. — The  Manchester  Telephone  Company  is  preparing 
to  build  several  miles  of  farmers'  lines  on  both  sides  of  the  Ohio  River.  Mr. 
R.  C.  Henderson  is  secretary  and  treasurer  of  the  company. 

TROY,  OHIO. — The  Troy  Telephone  Company  is  enjoying  prosperous  busi- 
ness. About  fifty  instruments  were  placed  during  June  and  an  equal  number 
during  both  April  and  May.  The  company's  list  is  now  close  to  the  thousand 
mark. 

MONTPELIER,  OHIO.— The  Montpelier  Telephone  Company  has  purchased 
from  the  Williams  County  Toll  Line  Company  a  line  from  Angier  to  Bocks 
Corners.  This  gives  the  home  company  direct  connection  with  Angier  and 
Bridgewater. 

CLEVELAND,  OHIO.— The  directors  of  the  United  States  Telephone  Com- 
pany have  voted  favorably  on  the  proposition  to  increase  the  company's  capital 
stock  by  an  issue  of  preferred  stock.  The  additional  stock  will  be  subscribed 
for  by  the  various  independent  companies  identified  with  the  United  States 
Company. 

MARION,  OHIO. — The  Marion  County  Telephone  Co.  has  completed  arrange- 
ments with  the  Morrow  County  Telephone  Company  and  the  Logan  County 
Telephone  Company  whereby  lioth  systems  will  be  connected  with  the  Marion 
County  system.  The  Marion  comi)any  is  making  rapid  progress  and  expects 
to  commence  business  in  the  near  future  with  1.000  subscribers. 

W.\KEM.\.N.  OHIO. — The  Wakeman  Mutual  Telephone  Company  has  sold 
out  to  the  Local  Telephone  Company  of  Norwalk.  The  latter  company  is  headed 
by  F.  J.  Lanning,  who  has  been  buying  up  a  number  of  independent  properties 
in  northern  Ohio.  The  system  will  be  improved  and  long  distance  connection 
aflforded  through  the  lines  of  the  United  States  Telephone  Company. 

HAMILTO.N,  OHIO.^The  Hamilton  Home  Telephone  Company  has  placed 
a  contract  with  the  Northern  Construction  Company  for  the  construction  of  its 
new  exchange.  The  compa  iy  will  start  with  about  750  telephones,  contracts 
for  almost  that  number  having  already  been  closed.  Rates  are  $2.50  for 
business,  $1.50  for  residence  and  from  $1  to  $1.50  per  month  for  farmers'  lines. 

PORTSMOUTH,  OHIO.— Judge  James  M.  Thomas,  of  Cleveland,  has  pur- 
chased practically  all  of  the  stock  of  the  Portsmouth  Home  Telephone  Company, 
heretofore  controlled  by  the  Federal  Telephone  Company.  He  was  in  Ports- 
n.outli  recently  to  arrange  to  reorganize  the  company  on  local  lines;  local  people 
to  take  a  large  portion  of  the  stock.  If  the  deal  is  effected,  it  is  the  intention  to 
make  many  necessary  improvements  and  to  extend  the  toll  lines  throughout 
t!ic   surrounding  country. 

NORWALK,  OHIO.- The  stock  of  the  Huron  Count\  Telephone  Company 
and  the  Attica  Telephone  Company  has  been  transferred  to  the  new  Local 
Telephone  Company  which  was  foniicd  a  short  time  ago  to  absorb  a  number  of 
exchanges  in  this  section.  The  new  company  is  now  one  of  the  largest  in  the 
independent  field.  It  owns  exchanges  at  Norwalk,  Milan.  Berlin  Heights,  New 
London,  Monroe ville.  Chicago  Junction,  Plymouth,  Attica.  Galion  and  other 
towns,  besides  many  miles  of  toll  line. 

CLEVELAND,  OHIO— The  May  statement  of  the  United  States  I-ong  Dis- 
tance Telephone  Company  shows  gross  earnings  $24,291,  operating  expenses 
$12,849.  net  earnings  $11,643,  interest  $7,771,  surplus  $3,872.  For  the  same 
month  in  1901  the  figures  were  $11,926,  $7,287,  $4,639.  $4,166  and  $472  respect- 
ively. It  is  figured  that  on  the  above  basis  the  company  will  have  a  surplus 
this  year  of  over  $30,000  after  paying  all  fixed  charges  and  the  interest  on 
$200, ono  preferred  stock  which  it  is  proposed   to   issue. 

CHARLESTON,  S.  C-  The  council  has  voted  that  the  Bell  Telephone  Com 
pany  shall  place  all  wires  underground. 

LANCASTER.  S.  C.  -The  I.ancaster  Telephone  Company,  capitalized  at 
$5,000.  has  been  formed.  W.  B.  Moore  is  president  and  J.  T.  Thoroasson  vice- 
presiilent. 

(iREE.WILLE.  S.  C.  The  Home  Telephone  Company,  has  been  sold  out  to 
L.  W.  Floyd,  of  Newbero'.  for  $10,200.  The  plant  was  sold  to  satisfy  a  mort- 
gage   of    $30,000. 

KERSH,\W,  S.  C.^ — The  Kershaw  Telephone  Company,  capital  $5,000,  has 
been  incor|>or»«ed.  \V.  B.  Moore  is  president.  S.  W.  Heat,  vice-president,  and 
J.  T.   Stevens.  »ccrctar>'  and  treasurer. 

COLUMBIA,  S.  C. — L.  W.  Floyd,  of  Ncwbero'.  by  recent  purchases  now 
owns  exchangrs  in  fifteen  towns  and  cities  of  the  State  Mr.  Floyd  intends 
stwn  to  connect  alt  these  exchanges  together  and  also  with  Columbia. 

COLUMBIA.  S.  C. — The  Blackshurg  Telephone  Company,  capital  $3,000, 
the  Bedford  Telephone  Company  of  Vork-\-ille.  S.  C,  capital  $5,000.  and  the 
I^ncaster  Telephone  Company,  capital  $5,000.  have  been  chartered.  W.  B. 
Moore   is   interested   in    each   of   these   enterprises. 

McMINNVILLE.  TENN.— The  Warren  County  Tele|ihone  Company  has  been 
incorporated;  capiul  stock,  $13,500.  Incorporators:  \V.  S.  Ross,  J.  C.  Biles, 
J.   B.   Bites  and  others. 

NASHVILLE.  TENN.— The  Cumberland  Telephone  and  Telegraph  Company 
will  establish  a  large  cresote  plant  in  Nashville  to  treat  its  poles,  on  account  of 
scarcity  of  cedar  poles.  * 
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EUREKA,  TEX. — The  Eureka  Telephone  Company  has  been  incorporated; 
capital  stock,  $4,000.  Incorporators:  J.  A.  Bonner,  J.  R.  McCormick,  R. 
Goree   and   others. 

PAMPLIN  CITY,  VA. — Telephone  communication  has  been  established  with 
Madisonville.     The  line  will  be  completed  to  Red  House. 

CLOVERMONT,  VA.— The  Clovermont  Telephone  Company  has  been  char- 
tered to  build  a  line  to  Surry  Court  House,  Waverly  and  Petersburg,  capital 
$1,000  to  $5,000.     Geo.  H.  Woods  is  president. 


ELECTRIC    LIGHT  AND    POWER. 


SAN  FRANCISCO,  CALIF.— The  Standard  Electric  Company,  of  California, 
has  made  a  survey  of  a  new  eight-mile  power  line  from  the  Electra  power  station 
to  Sutter  Creek.  The  plant  has  been  operating  with  scarcely  any  interruption 
for  some  weeks  to  within  a  few  miles  of  San  Francisco.  The  San  Francisco 
sub-station  will  probably  be  started  up  within  two  weeks.  The  Pacific  Power 
Company's  undergrotind  system  will  be  used  for  distribution,  but  will  have 
to  be  reconstructed.  Three  storage  batteries  will  be  installed  in  San  Francisco. 
CRIPPLE  CREEK,  COL.,  has  granted  two  franchises  to  electric  com- 
panies; the  Colorado  Electric  Power  Company  and  the  People's  Electric  Light 
Company.  These  two  companies  have  agreed  to  pay  2  per  cent,  of  their  gross 
receipts  into  the  city  treasury. 

DENVER,  COL. — J.  R.  De  Remer,  of  Glenwood  Springs,  Col.,  has  taken 
up  water  rights  at  Shoshone  Falls.  It  is  estimated  that  20,000  horse  power  can 
'oe  derived  from  the  fall  of  850  cubic  feet  of  v/ater  per  second.  The  new  company 
when  formed,  will  furnish  electric  light  and  power  for  all  towns  between  Red 
Cliff  and  Grand  Junction.  Mr.  De  Remer  has  associated  with  him  C.  W.  Dar- 
row,  B.  T.  Napier,  T.  E.  Ryan  and  H.  J.  Holmes. 

McR.'\E,  GA. — An  election  has  been  carried  for  bonding  the  town  for  water 
and   electric   lights. 

HARTWELL,  GA. — The  town  will  erect  water  and  electric  lighting  plants. 
It    is   probable   that   municipal   bonds   will   be   issued. 

ATWOOD,  ILL. — A  domestic  electric  lighting  plant  in  this  town  would  no 
doubt  prove  to  be  a  paying  investment,  and  an  electric  railway  would  also 
prove  equally  profitable. 

RISING  SUN,  IND. — There  is  no  electric  light  plant  in  this  place,  whicn 
seems  to  offer  a  good   field  for   such   an  enterprise. 

BOONVILLE,  IND. — A  suit  has  been  brought  to  set  aside  a  franchise  and 
contract  for  fifty  years  granted  to  the  Boonville  Electric  Light  &  Power  Com- 
pany. A  franchise  has  been  granted  to  a  new  light  and  heat  company  and  it 
will    furnish    cheaper    light. 

INDIANAPOLIS,  IND.— The  Merchants'  Heat  &  Light  Company,  of  this 
city,  has  incorporated  with  $150,000  capital  stock.  F.  M.  Ayers  heads  the  board 
of  directors.  The  franchise  offered  by  the  board  of  public  works  provides 
for  a  rate  of  10  cents  per  kilowatt  for  incandescent  electric  lighting. 

HARTFORD  CITY,  IND. — The  city  council  has  repealed  the  franchise  of  the 
Hartford  City  Lighting  Company.  The  city  has  also  repudiated  the  propo- 
sition to  sell  the  plant  to  the  city.  The  council  now  threatens  to  remove  the 
company's  poles  and  wires  from  the  streets.  As  yet  the  company  has  not  made 
a  move  in  the  matter,  but  it  is  understood  that  it  will  attempt  to  hold  the  city 
to  the  contract  for  120  lights  at  the  rate  of  $80  per  light  per  year  for  ten  years. 
Citizens  have  subscribed  a  fund  to  pay  for  litigation  in  the  matter. 

BURNSIDE,  KY. — The  Burnside  Electric  Light  &  Power  Company  is  in 
the  market  for  supplies,  including  wire  and  fixtures.  This  company  operates 
two  Bullock  direct-current  generators  and  has  a  small  power  load.  Mr.  R. 
McCracken   is   treasurer  and  general   manager. 

DIAMOND,   LA. — A  new  electric  light  plant   for   the  inspection  of  ships  has 
been  completed  by  the  Safety  Electric   Company  and  delivered  to   Dr.   Thomas. 
DETROIT,  MICH. — The  Detroit  United  Railway  has  offered  to  lease  its  poles 
to  the  city  for  lighting  purposes  at  the  rate  of  $1  each  per  year. 

ST.  LOUIS,  MO. — The  first  carload  of  porcelain  electrical  appliances  shipped 
to  the  World's  Fair  site  by  the  Commercial  Electrical  Supply  Company  arrived 
July  7.  This  is  the  first  of  eleven  carloads  which  will  be  needed  to  equip  the 
lighting  lines  of  the  Exposition.  Chief  Electrical  Engineer  Rustin  states  that 
1,492,250   wiring   knobs   will   be   required. 

ALBEMARLE,  N.  M. — The  Gold  Road  mine  at  Albemarle  will  build  a  large 
power  plant  to  furnish  power  to  its  own  mine  and  others. 

PLATTE,  N.  D. — An  electric  light  nlant  in  this  place  would  fill  a  want,  as 
there  is  none  here. 

MANCHESTER,  OHIO. — There  is  an  opening  in  this  town  for  an  electric 
light  plant. 

NEW  LONDON,  OHIO. — Citizens  have  voted  to  issue  $2,000  bonds  to 
improve  the  lighting  plant. 

DELAWARE,  OHIO. — The  Delaware  Gas  Company  has  amended  its  charter 
to  enable  it  to  furnish  electricity  as  well  as  gas.  It  is  the  intention  to  install 
an   electrical  plant. 

HUBBARD,  OHIO. — The  electric  light  committee  of  the  council  has  been 
instructed  to  proceed  with  the  work  of  rebuilding  the  lighting  plant  which  was 
destroyed  by  fire  some  time  ago. 

NORTH  AMHERST,  OHIO.— The  village  council  is  procuring  estimates 
as,  to  the  cost  of  a  municipal  lighting  plant  and  the  work  of  constructing  the 
same  will  commence  as  soon  as  possible. 

BOWLING  GREEN,  OHIO. — The  county  commissioners  have  passed  a  reso- 
lution deciding  to  build  a  lighting  plant  in  this  place,  with  sufficient  capacity  to 
heat  and   light  all  the  county  buildings. 

NEW  BREMEN,  OHIO. — The  village  council  has  called  an  election  to  decide 
on  the  question  of  issuing  bonds  to  the  amount  of  $50,000  for  a  municipal 
lighting  and   water   works   plant. 


COLUMBUS,  OHIO. — Bids  will  be  advertised  for  improvements  to  the 
electric  lighting  and  heating  systems  at  the  state  institution  for  the  blind. 
Stribling  &   Lum,  architects,  have  prepared   plans. 

S.\.\DUSKY,  OHIO. — The  plant  of  the  Sandusky  Electric  Light  Company  was 
damaged  by  lightning  a  few  days  ago.  The  town  was  dark  for  several  days  and 
a  number  of  manufacturing  establishments  using  electric  power  were  tied  up. 

CLEVELAND,  OHIO.— A  company  headed  by  B.  P.  Foster  has  applied  to 
the  council  for  a  franchise  to  lay  pipes  for  supplying  hot  water,  heat  and 
electricity  {or  power  purposes.  The  promoter  claims  the  company  will  furnish 
electricity  much  cheaper  than  the  existing  company. 

EL  RENO,  OKLA. — The  El  Reno  Light  and  Power  Company  was  organized 
January  last  and  purchased  the  old  plant,  which  is  being  entirely  rebuilt  on 
new  lines.  Two  Bullock  two-phase,  6o-cycle  alternators  constitute  the  new 
generating  equipment.  The  new  system  is  modern  throughout,  and  it  is 
thought  by  the  managers  that  this  plant  is  a  model  one.  Mr.  Henry  Larsen  is 
president,  J.  A.   Masters  secretary  and  manager,  and  C.  M.  Jackman,  treasurer. 

YORK,  PA. — An  ordinance  will  be  presented  to  the  councils  of  this  city 
recommending  the  installation  of  a  new  city  electric  light  and  power  plant. 
After  consideration  several  of  the  councilmer  have  come  to  the  conclusion 
that  it  would  be  cheaper  for  the  city  to  own  a  plant  than  to  pay  rent  at  the 
rate  of  $24,000  per  annum  for  street  lighting  alone.  A  "careful  estimate"  by 
some  of  the  councilmen,  it  is  stated,  shows  that  a  new  plant  could  be  installed 
at  a  cost   not  to  exceed  $50,000. 

CAMDEN,  S.  C. — The  Carbon  Light  and  Power  Company,  chartered  in  New 
Jersey  with  $40,000  stock,  has  applied  for  permission  to  do  business  in  South 
Carolina   with   headquarters    at    Camden. 

SALT  LAKE  CITY,  UTAH.— The  Salt  Lake  office  of  the  General  Electric 
Company  has  closed  a  contract  with  an  Idaho  Falls  corporation  for  a  lighting 
plane  of  2,000  incandescent  lamps  capacity,  including  a  loo-kw  power  generator. 

OTTAWA,  ONT.— The  Trenton  Electric  Company,  of  Trenton,  Ont.,  will 
develop  600  additional  horse  power  and  will  build  a  second  transmission  line 
to    Belleville,    Ont. 

OTTAWA,  ONT. — The  town  council  of  Cookshire,  Que.,  has  decided  to  pur- 
chase the  water  power  on  the  St.  Francis  river  and  to  establish  an  electric 
light  and  power  plant.  The  town  council  of  Sherbrooke,  Que.,  also  contem- 
plates the  purchase  of  a  water  power  with  a  view  to  establishing  an  electric 
light   system    of  its   own. 

OTTAWA,  ONT.— The  extensive  works  of  the  Ottawa  &  Hull  Power  Company, 
in  Hull,  Que.,  which  have  been  in  progress  for  the  past  eighteen  months,  arc 
expected  to  be  completed  within  the  next  three  months.  When  the  present 
work  is  finished,  the  company  will  be  in  a  position  to  furnish  12,500  hp  of 
electric  energy.  The  company  will,  in  time,  further  develop  its  property  to 
about  35,000  hp.  Over  half  a  million  dollars  have  already  been  expended  on  the 
works,  which  will  cost  upwards  of  $1,000,000  before  final  completion.  Over 
240,000  cubic  feet  of  solid  rock  have  been  excavated  for  the  reservoir.  The 
dynamos  will  be  direct-connected  to  the  turbines.  Five  dynamos  of  2.500-hp  eacU 
will  be  installed. 


THE    ELECTRIC    RAILWAY. 


BIRMINGHAM,  ALA. — The  directors  of  the  Birmingham  Railway,  Light 
and  Power  Company  have  declared  a  semi-annual  dividend  of  three  per  cent. 
on   the  preferred   stock. 

JACKSONVILLE,  FLA. — The  street  railway  interests  of  Jacksonville  have 
passed  into  the  hands  of  Stone  and  Webster,  of  Boston,  who  already  control 
a  number  of  similar  holdings  in  the  South.  It  is  stated  that  the  new  owners 
expect  to  spend  $150,000  in  the  ne.xt  twelve  or  sixteen  months  improving  the 
Jacksonville  lines  and  terminals. 

MACON,  GA. — It  is  rep-'rted  that  the  Railway  and  Light  Company  of  Amer- 
ica is  negotiating  for  the  pvjwer  plants  of  Macon.  J.  W.  Middendorf,  of  Bal- 
timore,  is  president  of  the  company  proposing  to  purchase. 

WEBSTER,  MASS. — Dispatches  from  Webster,  Mass.,  state  that  four  street 
railways,  aggregating  sixty  miles,  are  to  be  consolidated  as  the  \'k'orcester  and 
Connecticut  Eastern  Railway,  controlled  by  New  York  parties. 

DETROIT,  MICH.— The  Detroit  United  Railway  is  now  operating  a  special 
observation  car  which  makes  a  two-hour  trip  over  th?  city  and  suburban  lines 
A  well-informed  attendant  accompanies  the  car  for  the  purpose  of  pointing  out 
places  of  interest.     The  fare  for  the  trip  is  25  cents. 

MERIDIAN,  MISS.— The  Meridian  Light  and  Railway  Company  has  in- 
creased  its   capital   stock  to  $450,000. 

JAMESTOWN,  N  Y.— The  Warren  and  Jamestown  Electric  Railway  Com- 
pany has  filed  papers  of  incorporation  with  the  Clerk  of  Chautauqua  County. 
The  company  is  capitalized  at  $100,000,  and  will  build  an  electric  railway  from 
•Varren,  Pa.,  to  Jamestown. 

YOUNGSTOWN,  OHIO.— The  Mahoning  Valley  Railway  Company  has 
applied   for  a  franchise  to  make  some  extensions  in   town. 

CrVN'AL  DOVER,  OHIO. — The  council  has  granted  a  franchise  to  the  Akron- 
Canton  Railway  Company  for  its  extension  to  New  Philadelphia. 

FREMONT,  OHIO. — A  H.  Jackson,  a  wealthy  manufacturer  of  this  city, 
is  at  the  head  of  a  new  project  to  build  a  line  from  Fremont  to  Sandusky. 

YOUNGSTOWN,    OHIO.— The    Pennsylvania    &    Mahoning    Valley    Railway 
Company  has  voluntarily  increased  the  wages  of  motormen   and  conductors  on  ' 
several  divisions. 

YOUNGSTOWN,  OHIO. — It  is  announced  that  the  Youngstown-Sharon  Rail- 
way &  Light  Company  is  earning  at  the  rate  of  $100,000  a  year  compared  with 
$79,000  last  year. 

YOUNGSTOWN,  OHIO.— The  Pennslyvania  &  Mahoning  Valley  Railway 
Company  will  probably  build  a  new  line  from  Youngstown  along  the  south 
side  of  the  river  to  Struthers. 
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MARIETTA,  C'HIO.— The  power  houte  and  car  barn*  of  the  Parkersbarg 
&  Interurban  Street  Railway  Company  were  badly  damaged  by  a  tornado  a  fe-v 
day*  ago.     Several  cars  in  the  car  houac  were  demolished. 

KINSMAN,  OHIO.— Citizens  of  Orangcvillc,  Gustavus  and  Kinsman  are 
raising  a  fund  to  secure  an  extension  of  the  Eastern  (Jhio  Traction  Company's 
road  through  these  points.  The  road  now  extends  to  Chardon  and  GarretU- 
villc. 

CLEVELAND,  OHIO.-  As  the  result  of  lightning  the  power  house  of  the 
Cleveland.  Painesvillc  4  Eastern  Railway,  at  Willoughby,  was  disabled  for 
several  days  recently.  One  of  the  large  generators  burned  and  an  engine  wa* 
(liHaUed. 

VOUNGSTOWN,  OHIO.-  The  Voungstown  &  Southern  Railway  Company 
has  been  organized  by  A.  W.  Jones,  J.  H.  Ruhlman  and  W.  S.  Andrews,  of 
•  Young^town,  and  R.  L.  Andrews,  of  Qeveland.  The  road  will  be  38  miles 
lung,  extending  from  Voungstown  to  East  Liverpool. 

CLEVELAND,  OHIO.— The  Ponicroy-Mandelbaum  syndicate  has  decided  to 
|u«h  to  completion  the  Cleveland  &  Southern  Railway  which  is  now  in  operation 
from  Cleveland  to  Medina.  As  soon  as  possible  it  will  be  extended  to  Chippewa 
Lake  and  then  to  .Seville,  a  distance  of  ten  miles  from   Medina. 

COLL'.MHUS,  OHIO.— The  Columbus,  Newark  &  Zanesville  Electric  Railway 
Company  has  been  incori>orated  with  $1,500,000  capital  stock  by  J.  R.  Harrigan, 
A.  C.  Ralph,  C.  A.  Alderman,  H.  A.  Fisher  and  J.  A.  Godown.  The  company 
proposes  to  build  a  road  from  Newark  to  Zanesville. 

NOR  WALK,  OHIO.— The  city  council  has  declared  forfeited  the  franchise 
granted  some  time  ago  to  the  Sandusky,  Monrocville,  Bellcvue  &  .Norwalk  Rail- 
way and  has  ordered  the  company  to  remove  its  property  from  the  street  and 
repair  the  street.  The  road  has  been  partially  completed  but  inactive  for 
ninny  months. 

CLEVELAND.  OHIO.— The  two  Cleveland  street  railway  companies  have 
agreed  to  permit  a  committee  appointed  by  the  United  Trades  and  Labor  Coun- 
cil 10  inspect  their  books  anil  ascertain  exactly  what  it  costs  to  operate  the  roail 
and  carry  a  passenger.  The  railway  officinis  claim  this  is  the  first  time  they 
lijive  ever  been  approached  by  a  nonpartisan  committee  looking  for  facts. 

VOUNGSTOW.N,  OHIO.  .\t  the  annual  meeting  of  the  Voungstown,  Park 
&  l-alU  Electric  Railway  Company  officers  were  chosen  as  follows:  C.  S.  Grier, 
president;  Joseph  Hastings,  vice-president;  C.  W.  D.nhlinger,  secretary-treas- 
urer. Samuel  C.  Grier,  Joseph  Hastings,  J.  R.  Murphy,  Robert  McAfee,  of 
Allegheny,  C.  W.  Dahlinger,  of  Pittsburg,  and  Harry  G.  Hamilton  and  W.  H. 
Park,  of  Voungstown,  are  directors.  The  semi-annual  dividend  of  three  per 
cent,    was  declared. 

JNF^     INDUSTRIAL    COMPANIES 


THE  NEW  ENGLAND  ELECTRIC  MUSIC  CO.,  of  Jersey  City,  has  been 
incorporated;  capital,  $200,000.  Incorporators:  Ernest  P.  Hoes,  Wm.  M. 
Fischer  and   K.   K.   McLaren. 

G.  n.  W.  ELECTRIC  SPECIALTY  CO.  has  been  formed  in  New  Vork  by 
loscf  Veil  and  C.  F.  Lewis,  of  New  Vork  City,  and  L.  C.  Scrymser,  of 
niooklyn,   with   a  capital   stock   of   $15,000. 

J.  I).  JFWETT  CO.  has  been  formed  at  Boston,  Mass..  with  $30,000  cap 
ilal,  to  succeed  J.  D.  Jewett  &  Co.  In  the  new  concern  Mr.  J.  D.  Jewctt  i* 
prrnident    and    Howard    E.    Whiting  treasurer. 

THE  l)E  VEAU  TELEPHONE  MANUFACTl^RING  COMPANY,  of  New 
York,  has  liern  incorporated;  capital,  $50,000.  Directors:  A.  S.  De  Veau,  Wil- 
li:iin  Hofrmaii.  .New  V<«rk;  Charles  Auth,  Brooklyn. 

THE  ELECTRIC  METAL  SEPARATING  COMPANY  of  Paterson  N.  J. 
ha*  been  incorporated  to  refine  scrap  metnls.  etc.;  capital,  $150,000.  Incor 
porntors:   Samuel   nuchm,  Wm.  Jacobus  and  John   Ungcr. 

THE  KENTON  CON.STRUCTION  COMPANY.  Kenton.  O..  capitaliied  at 
$10,000.  has  been  organizeil  by  J.  Timmons.  J.  W.  Fulton,  J.  B.  Seymour,  Jame* 
ni,»t.ilOe,  F.   I).    Bain  and  others,  lo  construct  telephone  plants. 

THE  DIAMOND  ELECTRIC  MACHINERY  COMPANY,  of  St.  I^uis,  li.is 
hern  incorpornicd  with  a  capital  stock  of  $ij,noo.  The  incorporators  are: 
(  hiirles  Linilcnbeigrr,  H.irry  Lindenbcrger,  Houston  Jones.  Alexander  M. 
Dannold  and  others 

OUINCV  ELECTRIC  DRILL  CO.  has  been  formed  under  the  laws  of  New 
Jersey  lo  make  electric  drills,  with  a  capital  of  $500,000.  The  incorporators  arc 
C,  V  Bridsireel.  of  Boston:  R.  M.  Parries,  of  Jersey  City,  .ind  H.  L  Keyes. 
of  Hacknisark.  N.  J. 

THE  LENOIR  ELECTRIC  COMPANY.  I.rnoir.  N.  C.  has  l)een  chartered, 
with  .1  capital  <>(  $50,000.  to  deal  in  rlrclrical  machinery,  construct  tel- 
ephone lines,  powxr  plants,  etc.  G.  L.  Bcnhardt,  G.  W.  F.  Harper  and  L.  M. 
Parks   are   the  incorporator*. 


LEGAL 


AUTOMATIC  LUBRICATION.— The  Circuit  Court  of  the  United  States 
fur  the  Western  Division  of  the  Eastern  Circuit  of  Missouri  handed  down 
an  opinion  June  11  in  a  suit  for  the  infringrnicnt  of  a  patent  granted  April 
4.  i8qq,  lo  Chas.  R  Meslon  for  an  improvement  In  lubricated  bearing*,  de- 
signed specially  for  use  in  connection  with  electric  ceiling  fan  motors.  The 
criirl  dcline?  the  essential  features  of  the  invention  as  follows:  The  trethod 
of  operation  is  |o  supply  a  lower  oil  cup,  which  is  integral  with  the  hub,  with 
oil  sufticicnt  lo  siibincrge  the  lower  bearings  of  the  hub  and  the  lower  end 
of  a  spiral  groove,  which  forms  a  continuous  channel  in  the  armature  bearing 
niound  the  shaft  from  the  lower  or  central  portion  of  the  oil  cup.  extending 
iipwardly  to  the  reservoir  at  the  top  of  the  h.ib.  When  the  fan  is  put  in 
motion  the  oil  is  forced  by  tlic  centrifugal  acl.on  of  the  rotary  cup.  up  the 
channel  on  the  principle  of  an  archimedean  screw,  lubricating  the  shaft  as 
it  enlcrs.  and  any  s.iperfluity  finds  it*  way  into  the  upper  reservoir.  When  the 
fan  is  stopped  the  oil  by  gravity  falls  back  through  tlic  channel  into  the  lower 


oil  cup  ready  for  repeated  service  when  the  fan  is  again  started.  To  avoid 
friction  the  lower  end  of  the  revolving  head  rests  upon  a  ball  bearing  consist- 
ing of  a  series  of  hardened  steel  balls,  which  travel  or  rest  upon  an  annular 
shaped  track  placed  in  the  bottom  of  the  oil  cup.  The  contention  of  the  dc- 
fendent  was  that  Meston  was  not  the  original  and  first  inventor  of  the  device. 
The  opinion  sutes  that  though  it  be  conceded  that  the  elements  were  all  old, 
this  is  of  no  consequence  provided  the  application  as  found  in  the  claims  is 
new  and  original  and  produces  a  new  and  useful  result.  After  discussing  in 
deuil  all  the  points  brought  forward  by  the  defendant  and  analyzing  the  testi- 
mony given,  the  court  decides  that  each  of  the  four  claims  in  suit  covering 
the  invention  are  valid,  and  a  decree  was  ordered  to  be  entered  for  the  com- 
plainant. 

. •- 

OBITUARY. 


MR.  F.  B.  THOMAS.— We  regret  to  note  the  death  of  Mr.  Frank  B.  Thomas, 
assisunt  manager  of  the  Waldorf-Astoria  Hotel,  from  typhoid  fever,  at  his 
summer  home,  Bcnsonhurst,  Long  Island.  He  was  only  33  years  of  age,  and 
leaves  a  widow  and  two  children.  Mr.  Thomas  was  known  to  a  large  number 
of  electrical  people  and  was  interested  in  one  or  two  electrical  enterprises. 


PERSONAL. 


MR.  FR.\NK  J.  GOULD  will,  it  is  reported,  spend  $2,000,000  in  improvements 
on   the   trolley   system  of   Richmond,   \'a. 

PRESIDENT  HOOD,  of  the  Western  Maryland  Railroad  Company,  ha»  been 
made  president  of  the  United  Electric  Light  &  Power  Company  of  Baltimore. 

MR.  M.  D.  M.\ZENET,  managing  director  of  the  Mexican  General  Electric 
Company  is  now  on  a  visit  to  the  United  States.  He  will  be  in  this  country  for 
about    three    weeks. 

COL.  R.  G.  MONROE,  a  well  known  leader  in  political  reform  movements  in 
New  Vork,  has  succeeded  Mr.  J.  H.  Dougherty  as  Commissioner  of  Water 
Supply,  Gas  and   Electricity. 

MR.  EDMUND  R.  CROSS,  of  the  Westinghousc  Electric  &  Manufacturing 
Company,  has  just  returned  to  Pittsburg  after  a  vacation  trip  to  his  home  in 
Huntington,  Mass.,  and  to  Boston. 

MR.  L.  B.  SHEPHERD,  of  the  City  of  Mexico  and  Monterey,  it  is  reported, 
will  build  a  power  plant  at  Montemorclos.  An  electric  'traction  system,  23 
iriles  in  length,  is  also  proposed. 

MR  EUGENE  HOLCOMB.  formerly  lessee  and  general  manager  of  the 
Capital  Electric  Company,  sailed  for  London  on  July  4  on  Ijis  way  to  Buenos 
Ayres.      He    will   represent   Westinghousc   interests   in   the   Argentine   Republic 

MR.  WM.  STANLEY,  JR.,  went  abroad  immediately  after  the  Great  Barring- 
ton  meeting  of  the  American  Institute  of  Electrical  Engineers,  in  which  he 
took  so  prominent  and  active  a  part.     He  is  said  to  be  now  on  the  Continent. 

MR.  C.  J.  H.  WOODBURY  has  a  very  interesting  article  on  "The  Telephone 
System"  in  the  Lynn  Business  Magasine  for  June,  in  which  he  discusses  the 
invention,  the  apparatus,  the  operation  and  miscellaneous  applications  of  the 
telephone. 

MR.  R.  PFUND,  electrical  engineer,  has  arrived  on  the  Pacific  Coast  to  install 
a  wireless  telegraph  system  for  the  U.  S.  Signal  Service  in  .Maska.  between  For; 
Gibbons  on  the  Yukon  River  and  Bates  Rapids  Fort,  on  the  Tanaua  River, 
a    distance   of    195   miles. 

MR.  Rl'DYARD  KIPLING.  The  latest  thing  in  science  always  interests 
Rudyard  Kipling.  His  new  story  in  the  Fiction  Number  of  Scribner's  for 
.\ugust,  has  for  its  setting  a  house  on  the  coast  of  England  where  Marconi 
experiments  arc  taking  place  on  a  cold  winter  night,  and  they  are  listening  to 
the  battleships  of  England  talking  back  and  forth  through  the  air  along  the 
Channel. 

BlNCtH.\MSTEVENS.— Mr.  W.  Brislon  Bingham,  of  the  direct-current 
engineering  department  of  the  General  Electric  Company,  was  recently  married 
in  Schenectady.  N.  Y..  to  Miss  Bertha  A.  Stevens  of  that  city.  Mr.  Bingham 
is  a  '98  graduate  of  the  Worcester  Polytechnic  Institute  and  has  been  e\-cr  since 
identified  with  the  tieneral  Electric  Company  in  the  testing,  drafting  and  en- 
gineering departmcnis.  Mr.  and  Mrs.  Bingham  returned,  June  30,  from  a  trip 
to    Provincrtown   and    Boston,    where   they   renewed   acquaintance   with    friends. 

MARTIN-KANE.  The  wedding  occurre<I  at  Bluehill,  Ellsworth.  Me.,  of 
Miss  Lillian  May  Kane,  daughter  of  Capt.  John  W.  Kane,  to  Mr.  Fred  L. 
Martin,  formerly  of  Hancock  Point,  but  now  in  charge  of  the  publication 
bureaus  of  the  Kellogg  Switchboard  &  Supply  Co.,  of  Chicago.  The  church  was 
filled  with  guests  and  friends,  and  the  ushers  were  six  young  women,  com- 
I'inions  of  the  bride.  A  large  number  of  handsome  presents  wrre  given  to  the 
l-.ippy  pair,  who  have  since  l>cen  sjvending  their  honeymoon  in  Maine  before 
irlurning  to  Chicago  to  make  their  home  in  that  city.  Mr.  Martin  hat  been 
doing  excellent  work  in  the  West,  and  some  of  the  booklets  and  pamphlets 
irepared  by  bun  are  very  valuable  and  interesting. 

MR.  T.  J.  LEE.  the  general  passenger  agent  for  the  Lackawanna  Railroad. 
is  a  firm  believer  in  the  telephone  for  railroad  purposes,  and  he  says:  "It  will 
rot  be  very  long  before  we  will  have  a  telephone  at  about  every  place  wt  now 
have  the  telegraph.  It  will  take  time,  of  course,  to  get  the  entire  system  nn 
to  that  stage,  but  it's  coming.  The  Lackawanna  recently  established  a  tourists' 
bureau  and  I. think  that  telephone  scheme  is  about  the  whole  thing  in  it.  As 
for  the  time  tables  and  the  circulars  and  telling  when  the  ?  o'clock  train  leaves, 
why.  that  part's  easy;  they  all  can  have  that  kind.  But  the  way  I've  got  it 
fixed  is  imnKnscly  better.  In  comes  a  fellow  and  says  he's  going  to  the  Pdq 
House  for  a  week  with  his  family.  'How  much  is  the  board  there?'  he  asks. 
He  is  told  and  also  the  other  usual  small  things  he  wants  to  know.  And  then  in 
comes  the  telephone.  Our  friend  says  when  he's  going  and  the  hotel  proprietor 
is  told  at  just  what  train  to  have  his  team  to  meet  him.  And  the  arrangements 
for  room  reservation  are  also  made.  It's  great;  everything  is  fixed  before  be 
starts." 
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Urabe  Botes. 


SECOND-HAND  MACHINE  TOOLS.— List  No.  25  of  second-hand  machine 
tools  has  just  been  issued  by  the  Garvin  Machine  Company,  New  York.  The 
list  covers  12  closely  printed  pages  and  includes  about  everything  coming  under 
the  head  of  this  general  subject. 

THE  WELLMAN-SEAVER-MORGAN  ENGINEERING  COMPANY,  of 
Cleveland,  is  developing  plans  to  erect  two  more  foundries  in  addition  to  the 
large  foundry  building  nearly  completed.  The  company  will  also  build  a  large 
office  building  adjoining  the  new  plant. 

THE  LIBBY  GLASS  COMPANY,  of  Toledo,  Ohio,  is  erecting  two  additions 
to  its  plant;  also  two  new  furnaces.  The  manufacture  of  electric  light  bulbs 
h  becoming  a  very  important  feature  of  this  company's  business  and  the  nev/ 
plant  will  be  used  largely   for  this  work. 

CROSS  OIL  FILTERS.— The  Burt  Manufacturing  Company,  of  Akron, 
Ohio,  announces  that  it  has  just  furnished  two  very  large  Cross  oil  filters  to  the 
U.  S.  Steel  Corporation  for  its  works  at  Youngstown,  Ohio,  making  108  of 
these   filters  now  in  use  by  this  company. 

STORAGE  BATTERY  LOCOMOTIVES.— The  C.  W.  Hunt  Company,  West 
New  Brighton,  Staten  Island,  New  York,  is  sending  out  a  card  containing  illus- 
trations of  its  storage  battery  electric  locomotives  and  some  text  matter  point- 
ing out  the  principal  features  of  these  machines. 

THE  YOST-MILLER  COMPANY,  Toledo,  Ohio,  now  capitalized  at  $40,000, 
will  increase  its  capital  stock  to  $75,000.  Among  other  articles  the  company 
manufactures  incandescent  lamp  sockets  and  at  present  it  has  orders  on  hand 
for  over  100,000  of  them,  necessitating  an  increase  of  facilities. 

THE  NEW  EAST  RIVER  BRIDGE,  between  Manhattan  and  Brooklyn 
Boroughs,  has  its  wires  and  cables  coated  with  a  mixture  of  Acheson  graphite 
and  slushing  oil  as  a  thorough  preventive  against  rust  and  corrosion.  There 
are  four  cables  containing  all  told  30,784  wires,  weighing  5,000  tons.  ' 

THE  E.  G.  BERNARD  CO.,  of  Troy,  N.  Y.,  has  been  awarded  the  contract,  at 
$6,000,  for  installing  a  lighting  and  power  plant  in  the  United  States  govern- 
ment armory  at  Springfield,  Mass.  Though  the  Troy  company  was  not  the 
lowest  bidder,  it  received  the  contract  through  the  fact  that  it  successfully 
installed  a  $30,000  plant  in  the  Watervliet  arsenal. 

FOUNTAIN  MFG.  CO.  has  removed  its  general  offices  and  salesroom  from 
97  Bank  Street,  New  York  City,  to  15  Cortlandt  Street,  where  all  communica- 
tions should  be  addressed.  It  will  retain  as  its  stock  room  its  present  Bank 
Street  quarters,  where  it  will  carry  a  complete  supply  of  junction,  outlet  and 
panel  board  boxes  for  the  benefit  of  the  local  trade. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  taking  particular 
pride  just  now  in  its  "multiple  burning"  sign  lamp.  This  is  very  effective  for 
advertising  and  decorative  purposes,  and  is  unsurpassed  in  window  displays. 
This  lamp  is  being  sold  quite  extensively  at  present  for  sign  work  in  connection 
with  street  fairs  and  expositions.  As  it  is  a  product  of  the  Packard  factory 
it  goes  without  question  that  it  is  just  the  thing  for  the  purpose. 

RENOLD  SILENT  CHAIN  is  the  subject  of  a  very  dainty  little  pamphlet 
just  issued  by  the  Link-Belt  Engineering  Company,  of  Nicetown,  Philadelphia. 
It  is  devoted  to  an  illustrated  description  of  the  Reynold  silent  chain  gear 
which  has  been  brought  out  of  late  with  so  much  eclat,  and  of  whose  good  work 
there  is  abundant  report.  Several  applications  are  shown.  Due  notice  of  this 
chain  has  been  made  already  in  these  columns,  as  its  eminent  applicability  to 
dynamo  and  motor  drive  is  obvious. 

PUMPING  MACHINERY.— The  Stilwell-Bierce  &  Smith-Vaile  Company 
Dayton,  Ohio,  has  just  brought  out  a  very  complete  catalogue  of  its  pumping 
machinery.  The  catalogue  contains  176  pages  and  is  illustrated  with  views  of 
general  types  of  pumps.  The  illustrations  are  all  half-tone  and  executed  in  a 
very   artistic   manner.      Many    of    the    pumps   shown   are   electrically    driven   by 


single  reduction  gear.  In  addition  to  the  trade  features  of  the  catalogue  there 
is   some  useful  engineerii/g  information. 

THE  TESLA  LABORATORY.— The  pipes  in  the  plant  of  the  Tesla  Labor- 
atory, Warden  Clyffe,  Long  Island,  N.  Y.,  were  recently  covered  by  the 
H.  W.  Johns-Manville  Company.  Mr.  Tesla  writes:  "I  have  watched  this 
work  with  interest  and  am  well  satisfied  with  the  manner  in  which  it  has. 
been  done."  The  covering  used  in  this  instance  is  the  well  known  Asbestos- 
Sponge  felted  sectional  pipe  covering  constructed  of  fibres  of  asbestos  and  a 
small  quantity  of  granulated  sponge,  the  result  being  an  excellent  insulator. 

THE  STANDARD  VITRIFIED  CONDUIT  CO.  is  the  name  of  a  new  concero 
recently  formed  to  handle  vitrified  salt-glazed  underground  conduits  and  in- 
sulators, with  general  offices  at  39  Cortlandt  St.,  New  York.  Mr.  R.  W.  Lyle  is 
president  ai  d  manager  and  Mr.  B.  S.  Barnard,  vice-president  and  secretary. 
Both  of  these  gentlemen  were  formerly  with  the  American  Vitrified  Conduit  Co. 
Mr.  Barnard,  whose  friends  are  legion  and  without  whom  an  electrical  conven- 
tion would  be  without  its  most  scintillant  light,  will  attend  to  tlie  sales  end  of 
the  business. 

THE   STERLING    ELECTRIC    MANUFACTURING   COMP.VNY,    Warren, 

Ohio,  has  broken  ground  for  a  new  building  which  will  be  as  large  as  its. 
present  establishment.  When  it  is  completed  it  is  stated  the  company  will  have 
a  capacity  of  10,000  lamps  per  day.  The  company  is  going  to  considerable 
trouble  and  expense  to  educate  its  employees  and  make  them  more  efficient.  A 
class  has  been  organized  which  meets  regularly  and  a  thorough  electrical  course, 
in  charge  of  a  competent  teacher,  has  been  mapped  out  for  employees  who  care 
to    make   an   endeavor   to   advance. 

SWITCHES.— S.  K.  C.  Bulletin  No.  127,  headed  "Switches,"  32  pages,  of 
the  Stanley  Electric  Manufacturing  Company,  is  ready  for  distribution.  Be- 
sides the  well-known  type  of  S.  K.  C.  slide  switches,  carbon  break  switches, 
etc.,  many  specialties  are  included,  among  which  are  a  combined  oil  switch 
and  circuit  breaker  for  great  capacities  at  high  voltage  and  a  line  of  knife 
switches,  the  blades  of  which  are  made  up  of  units,  providing  a  range  in 
capacity  from  50  to  3,000  amperes,  single  or  double  throw,  with  or  without 
fuses  and  with  or  without  quick  break. 

DIRECT-CONNECTED  GENERATOR?.— The  Fort  Wayne  Electric  Works. 
Fort  Wayne,  Ind.,  in  Bulletin  No.  1024,  describe  and  illustrate  their  type 
M.  R.  L.  10 — 400 — 120  direct-current  generator  with  vertical  split  frame.  These 
machines  are  designed  for  supplying  power  and  lighting  circuits,  not  only  in 
large  central  stations,  but  also  in  small  isolated  plants  where  space  is  valuable. 
Special  attention  is  called  to  the  brush  holder.  The  carbon  brushes  are  held 
in  radial  position  in  one  long  narrow  brass  box  so  arranged  that  the  pressure 
of  any  brush  on  the  commutator  can  be  adjusted  without  in  any  way  disturbing 
the  other  brushes  or  changing  their  adjustment.  The  illustrations  show  very 
clearly  the  construction  of  the  generator.  Diagrams  and  accompanying  tables 
give  the  general  dimensions  of  the  machines. 

WESTINGHOUSE,  CHURCH,  KERR  &  COMPANY  announce  the  removal 
of  their  Pittsburg  office  from  its  former  location  on  the  first  floor  of  the  West- 
inghouse  Building  to  more  commodious  quarters  on  the  eighth  floor  of  the  same 
building.  This  change  is  the  direct  outcome  of  largely  increased  business  in 
this  district,  and  is  accompanied  by  the  acquirement  of  a  commodious  recep- 
tion room  devoted  exclusively  to  the  convenience  and  entertainment  of  vis- 
itors and  patrons.  The  object  of  the  management  in  making  the  change  is  to 
be  able  to  accommodate  more  thoroughly  and  promptly  the  wishes  and  needs 
of  their  patrons.  They  are  prepared  to  give  immediate  attention  to  all  classes 
of  general  engineering  and  construction  v.ork  as  applied  to  power  and  its  uses 
in  transportation  and  industry.  They  will  provide  in  all  cases  from  their 
engineering  force  adequate  personal  supervision  of  work  in  hand,  both  during 
construction  and  subsequent  thereto,  and  the  increased  facilities  afforded  by 
their  new  quarters  will  enable  them  to  fulfill  the  most  extensive  contracts. 
The  official  address  is:  Westinghouse,  Church,  Kerr  &  Co.,  Westinghouse 
Building,    Pittsburg,    Pa. 


UNITED  STATES  PATENTS  ISSUED  JULY  8,  1902. 

[Conducted  by  Wm.   A.   Rosenbaum,   Patent   Attorney,    140  Nassau   St.,   N.   Y.] 

703,980.  COMBINED  SWITCH  AND  LIGHTNING  ARRESTER;  W.J.  Bell, 
Baraboo,  Wis.  App.  filed  March  26,  1902.  A  movable  switch  arm  which 
opens  and  closes  the  main  telephone  circuit,  and  plays  across  the  face  of  a 
carbon  block  so  that  regardless  of  whether  the  switch  be  open  or  closed,  it 
will  carry  a  lightning  charge  to  ground  through  the  block. 

703,984.  SUPPORTING  DEVICE  FOR  ELECTRIC  LAMPS;  W.  F.  Brew- 
ster, New  York,  N.  Y.  App.  filed  Dec.  19,  1901.  The  lamp  socket?  are 
mounted  upon  a  chain  of  links  so  that  their  positions  can  be  arranged  to 
form  letters   and  figures   for  sign   purposes. 

703,989.  MAGNETO  THERAPEUTIC  APPARATUS;  J.  Burry,  Fort  Lee, 
N.  J.  App.  filed  May  8,  1900.  A  solenoid  through  which  alternating  cur- 
rents are  passed  to  create  a  changing  magnetic  field  into  which  the  diseased 
portion  of  the  body  is  thrust   for  treatment. 

704,010.  APPARATUS  FOR  CONCENTRATING  MAGNETIC  IRON  ORES. 
T.  A.  Edison,  Llewellyn  Park,  N.  J.  App.  filed  May  23,  1898.  A  connected 
apparatus  comprising  grinding  rolls,  screens,  magnetic  separators  and  drying 
apparatus  arranged  in  a  series. 

704,019.  ELECTRICAL  TRANSPORTATION  SYSTEM;  H.  F.  Freed,  Har- 
risburg.  Pa.  App.  filed  March  11,  1901.  Details  of  automatic  switching 
apparatus  for  electric  cash  and  parcel  carriers. 

704,023.  TELEGRAPH;  C.  E.  Fritts,  New  York,  N.  Y.  App.  filed  April  2, 
1 881.  The  line  is  divided  up  into  sections  connected  in  series  by  co.i- 
densers,  the  transmission  being  thus  effected  bj'  induction. 


704.092.  CONTACT  SYSTEM  FOR  ELECTRIC  RAILWAYS;  T.  B.  Patch, 
North  Cambridge,  Mass.  App.  filed  Nov.  29,  1901.  Standards  are  erected 
along  the  side  of  the  track  and  carry  at  their  upper  ends  contact  pieces 
suitablly  insulated,  with  which  the  brush  carried  by  the  car  makes  con- 
nection. 

704.093.  CONTACT  SYSTEM  FOR  ELECTRIC  RAILWAYS;  T.  B.  Patch, 
North  Cambridge,  Mass.  App.  filed  April  4,  1902.  A  modification  of  the 
preceding    invention. 

704,0-19.  ELECTRIC  MOTOR  REGULATION;  O.  H.  Pieper  and  A.  F.  Pieper, 
Rochester,  N.  Y.  App.  filed  March  24,  1899.  A  variable  resistance  is 
connected  in  siiunt  across  the  armature  of  a  machine  for  alternating  cur- 
rents, in  which  the  field  winding  and  armature  are  connected  in  series, 
as  customary  in  constant  current  motors. 

704,113.  CIRCUIT  CLOSER  FOR  PORTABLE  ELECTRICXL  APPA- 
RATUS; W.  Roche,  Jersey  City,  N.  J.  App.  filed  Dec.  5,  1901.  Details  of 
a  spring  circuit  closer  fixed  to  the  outside  of  a  cise  adapted  to  contain 
battery  cells  and  a  bull's  eye  lamp. 

704,117.  SIGNALLING  SYSTEM;  J.  J.  Ruddick,  Newton,  Mass.  .\pp.  filed 
July  26,  1 90 1.  In  a  block  signal  system  for  railways,  a  power  circuit  in- 
cluding a  main  conductor  and  a  return  wire,  a  single  signal-circuit  including 
a  signal,  said  signal-circuit  normally  having  both  ends  thereof  connected  to 
the  sam^  side  of  the  power-circuit,  means  operated  by  a  car  entering  th<; 
block  to  connect  one  end  of  said  signal-circuit  to  the  opposite  side  of 
the  power-circuit  and  means  operated  by  the  same  car  on  leaving  the  block 
to  connect  the  other  end  of  said  signal-circuit  to  said  opposite  side  of  the 
power-circuit. 
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704,125.  iJATT£Ry;  \V.  T.  S«ddon,  Mincrsvillc.  Pa.  App.  filed  July  20, 
1901.  Alternate  zinc  and  carbon  element,  the  Utter  being  in  the  form  of 
hollow  boxes  and   containing  a  liquid  depolarizer. 

704,127.  COMBI.VED  DISTRICT  TELEGRAPH  AND  TELEPHONE  SIG- 
.VAL;  C.  Selden.  Baltimore,  Md.     App.  filed  Jan.  25,  1902.    (See  page  96.) 

704,165.  TELEGRAPHIC  SAFETY  DEVICE;  S.  R.  Wright,  Morton,  N.  Y. 
App.  filed  Dec.  13,  1901.  A  time  twitch  adapted  to  clote  a  telegraph  cir- 
cuit after  a  predetermined  interval,  in  ca»e  the  operator  unintentionally 
leavet  the  circuit  open. 

704,173.  INSULATOR;  J.  E.  Calvin,  Camptonville,  Cal.  App.  filed  May  1, 
1903.  A  baK  having  a  longitudinally  ilotted  kcrew-threaded  post  into  the 
■lot  of  which  the  wire  ii  inserted  and  •  cap  then  screwed  over  the  post. 

704.177.  ELECTRICAL  APPARATUS  FOR  OPERATING  RAILWAY 
SWITCHES  A.ND  SIG.NALS;  T.  Ducou»»o,  Paris,  France.  App.  filed 
Sept.  22,  1898.  An  el«ctr*Magnetic  interlocking  system  for  controlling 
the  switches  and  signal. 
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704,023.-  -Telegraph. 


704,202.  SWITCHI.NC.  APPARATUS;  C.  Michalke,  Charlottenburg.  Germany, 
App.   filed   Nov.    18,   1899.      Details. 

704.246.  BURGLAR  ALARM;  P.  W.  Dunne,  River  Forrest,  III.  App.  filed 
March  30.  1901.  A  window  shade  carries  wires  through  its  fabric  which 
form  a  part  of  an  alarm  circuit  necessarily  closed  by  the  movement  or 
injury  of  the   shade. 

074.247.  BURGLAR  ALARM;  C.  Fruehauf,  Chicago,  111.  App.  filed  Dec. 
26,   1901.     Details. 

704,252.  PROCESS  OF  MAKING  PL.VTES  FOR  STORAGE  BATTERIES 
AND  PRODUCT  THEREOF;  H.  K.  Hess,  Philadelphia,  Pa.  App.  filed 
July  30,  1901.  The  active  material  and  a  number  of  metal  plates  are  com- 
pressed together  in  a  suitable  mold  to  form  a  self-supporting  plate. 

704.264.  CONTROLLING  SYSTEM  FOR  ELECTRIC  HOISTS  OR  ELEVA- 
TORS; A.  E.  Maccoun,  Braddock.  Pa.  App.  filed  April  29.  1898.  An 
automatic  switch  for  slowing  down  and  stopping  the  motor  at  each  end 
of  its  travel. 

704.271.  CONTROL  DEVICE  FOR  HOISTING  MACHINES;  G.  H.  Rey 
nolds.  Chicago.  111.  App.  filed  Dec.  29.  1898.  Automatic  regulating  de- 
vices connected  to  some  moving  p.irt  of  the  apparatus,  for  reducing  the 
speed  of  the  motor  lieforc  the  hoist  reischrs  the  limit  of   its  movement. 

704.303.  REVERSIBLE  GALVANIC  BATTERY;  T.  A.  Edison.  Llewellyn 
Park,   N.  J.     App.  filed  Jan.  8,    1901.      (See  page  92.) 

704.304.  REVERSIBLE  GALVANIC  BATTERY;  T.  A.  Edison.  Llewellyn 
Park.   N.  J.     App.   filed   .March    1.   1901.      (See  page  92.) 

704.J05.  ELECTRODE  FOR  BATTERIES;  T.  A.  Edison.  Llewellyn  Park. 
N.   J.     App.   filed   May    17.    1901.'     (Sec  page   92.) 

704.306.  REVERSIBLE  GALVANIC  BATTERY;  T.  A.  Edison.  Llewellyn 
Park,  N.  J.     App.  filed  June  20.   io"i.      (See  p.igc   92.) 

704.322.  ELECTRICAL  PUSH  AND  SWITCH;  Edgar  O.  Harcourt.  Bir 
minghani.  Eng.  App.  filed  July  9.  1901.  The  usual  base  of  a  pu«h-button 
is  provicird  with  an  aperturcd  flange  on  its  up|>er  side,  through  which  pro- 
jects a  spring  catch.  The  dome  of  the  button  hat  a  curve  on  its  inner 
side  to  engage  the  catch,  and  c  recess  in  its  lower  edge  intersecting  the 
curve. 

704.32J  AUTOMATIC  ELECTRIC  SEMAPHORE  SIGNAL;  J.  N.  Harper. 
KanMs  Cily,  Mo.     App.  filed  April  25.  1901.     Details. 

704.336.  RLVKRSING  SWITCH  MOTOR;  J.  D.  Ihlder.  Yonkers.  N.  Y. 
App.  filed  .\pril  4.  1899.  A  safety  reversing  switch  in  which  the  movement* 
of  the  swiio'i  arms  are  intcrdepen<lcnt  upon  one  another  so  that  they  will 
have  to  oixrate  in  a  certain  prearranged  order. 

704.337  CONTROLLING  SYSTEM  FOR  ELECTRIC  ELEVATORS:  J.  IV 
Ihliler.  Yonkers.  N.  Y.  App.  filed  Jan.  it.  1002.  The  invention  consi«t« 
primarily  in  apparatus  for  controlling  motors  provided  with  a  controlling 
circuit  of  lower  |>otential  than  the  main  circuit  and  so  arranged  that  after 
it  has  been  energited  to  operate  the  motor  it  is  automatically  rendered 
inoperative  during  the  operation  of  the  motor. 
■704.338-  CONTROLLING  SYSTEM  FOR  ELECTTRIC  ELEVATORS;  J.  P 
Ihlder.  Yonkers,  N.  Y.  App.  filed  Jan.  13.  1902.  A  modification  of  llw 
preceding  in%ention  in  which  a  portion  only  of  the  low  potential  control 
ling  circuit  is  cut  out  during  the  operation  of  the  motor,  the  portion 
remaining  in  being  used  for  the  safety  appliances. 


704.347.  RAILROAD  SIGNALLING  SYSTEM;  A.  W.  Knee.  Syracuse,  N.  Y. 
App.  filed  March   7,   1903.     DeUils. 

704,349.  PROCESS  OF  MANUFACTURING  RICE-STARCH  OR  OTHER 
AMYLACEOUS  SUBSTANCES;  Eugene  Leconte,  Estaires,  and  Jerome 
Loisclet,  Paris,  France.  App.  filed  March  15,  1901.  Starchy  substances  are 
treated  with  successive  alkaline  solutions  of  decreasing  strength.  After 
washing  and  milling,  the  mass  is  subjected  to  the  action  of  an  alternating 
current   while  in  an  alkaline  solution. 

704,361.  ELECTRIC  CUT  OUT;  G.  N.  Oehmen,  Brooklyn.  N.  Y.  App.  filed 
Dec    t4,   1901.     A  thermostatic  tripping  or  releasing  device. 

7C4.371.  VOLTAGE  REGULATOR;  T.  M.  Pusey,  Kennett  Square.  Pa.  App. 
filed  Aug.  5.   :90'-     Details. 

704.393.  MANUFACTURE  OF  IRON.  MANGANESE  AND  ALLOYS  OF 
THESE  METALS  BY  AID  OF  ELECTRICITY;  Albert  Simon,  Bordeaux. 
France.  App.  filed  Feb.  27.  1901.  Carbon  is  added  to  the  material  to  be 
treated,  and  an  electrolyte  consisting  of  fluorite  of  calcium,  the  mass 
being  then  subjected  to  the  action  of  a  direct  electric  current,  which 
causes  electrolytic  decomposition  and  keeps  the  material  in  a  fluid  condi- 
tion.   fH 

704.398.  SAFETY  DEVICE;  A.  Sundh,  Yonkers,  N.  Y.  App.  fikd  Oct 
12,  1901.  A  safety  device  comprising  means  in  the  circuit  of  the  shunt 
field  of  a  motor  controlling  the  armature  circuit  and  means  con- 
trolled by  the  armature  circuit  for  bringing  the  motor  to  a  stop  when  the 
armature  circuit  is  broken  or  when  the  field  circuit  is  broken. 

704.399.  STAINED  GLASS  WINDOW  OR  SIMILAR  OBJECT  AND  PRO- 
CESS OF  MAKING  SAME;  J.  Taluau,  Philadelphia,  Pa.  App.  filed  Dec 
16.   1895.      (See  page  96.) 

704.400.  METHOD  OF  FRAMING  GLASS;  J.  Taluau  and  H.  W.  Scatter 
good,  Philadelphia,  Pa.     App.  filed  June  30,  1897.     (See  page  96.) 

704.401.  METHOD  OF  FRAMING  GLASS;  J.  Taluau,  Philadelphia,  Pa. 
App.  filed   March   22.    1898.      (See  page  96.) 

704.423.  WALL   PLATE    OR   SHIELD    FOR   ELECTRIC   WIRES;    B.    \S 
Allen,  Boston.   Mass.     App.  filed   Feb.   26,   1902.     A   ring  is  secured  to  the 
wall    around    the   projecting   wires;    the    ring   has    a    forwardly    projecting, 
screw-threaded  flange  upon   which  a  cap   screws,   the  cap  having  a  central 
opening  for   the  wire. 

704.424.  JUNCTION  BOX  FOR  ELECTRIC  WIRES  IN  BUILDINGS;  B 
W.  Allen.  Boston,  Mass.     App.  filed  Feb.  26,  1902.     Details. 

704.425.  JUNCTION  BOX  FOR  ELECTRIC  WIRES  IN  BUILDINGS;  V- 
W.  Allen,  Boston,  Mass.     App.  filed  March  8,  1902.     Details. 

704.439.  THERM.AL  PROTECTOR  FOR  ELECTRIC  CIRCUITS;  F.  15 
Cook,   Chicago.    111.     App.   filed  July  29.   1896.      (See  page  97.) 

704,446.     WATCH  DIAL  ILLU.MINATOR;  F.  M.  Durkee,  Newton,  Mass.    App. 
filed  Sept.  26,   1 901.     A   battery  casing  adapted   to  be   fastened   to  the  wall 
and  having  in  front  of  it  a  hook  upon  which  a  watch  may  be  hung,  also 
a  small    lamp  mounted  in  a   position   to   throw   its   light   upon  the   face   > 
the   watch   whenever   the  circuit  is  closed. 

704.447-  PROTECrrfVE  OPERATING  DEVICE  FOR  ELECTRIC  MOTORS 
.\.  C.  Eastwood,  Cleveland,  O.  App.  filed  Nov.  16,  1901.  A  rheostat  in 
which  the  arm  is  drawn  into  connection  with  the  contacts  as  soon  as  the 
current  flows  through  a  magnet  and  a  spring  lifts  the  arm  as  soon  is  the 
circuit  is  broken. 


704.172. — Insulator.       704,453. — Means  for  Changing  the  Tension  of  Currents 

704.478-  RHEOSTAT;  A.  C.  Eastwood,  Oeveland.  O.  Filed  April  10,  1902. 
A  rheostat  consisting  of  a  core  upon  which  is  strung  a  number  of  ringt 
consisting  of  high  resistance  material  coated  with  low  resistance  material, 
the  connection   between   them    being   established    through   the   coating. 

704.4S3  MEANS  FOR  CHANGING  THE  TENSION  OF  CURRENTS:  W 
M.  Fairfax,  Brooklyn,  .N.  Y.  App.  filed  Oct.  i:.  1892.  A  system  in  which 
a  low  tension  current  can  be  changed  into  a  high  tension  alternating  current 
and  conveyed  to  a  distance  and  there  reconverted  into  a  low  tension  current, 
the  circuits  and  conncctiu'  -  which  the  high  tension  alternating  current  is 
induced    and    transmitted,  unchanged    during    the    operation    of    the 

apparatus. 

704.484.     SYSTEM  OF  ELECTRIC  DISTRIBUTION;  C.  J.  A.  Michalke.  «  '- 
lotlcnburg,   Germany.      App.   filed    Dec.   31.   1897.      The   system  cons' 
the    present    invention    comprises    a    receiving   device,    one   of   the    nr 
of  which  is  provided  with  a  plurality  of  angularly-displaced   windings  ar, 
a   subdivided    source  of   single  phase  current   connected    thereto   through 
switching  means  in  such  a  manner  that  the  rotation  of  the  donee  constituti;T 
the  switching  means  will  cause  the  currents  supplied  to  the  angularly-displarc 
winding*  to  he   varied   in   such    a  manner  as  to  produce  a  continuous   pri^ 
gression    of    the    magnetic    field    generated    thereby. 
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Mackay. 

While  Mr.  John  W.  Mackay  had  reached  the  good  age  of  seventy- 
two  years,  his  general  vigor  and  youthfulness  of  bearing  were  such 
as  to  make  the  news  of  his  sudden  death  a  very  painful  surprise 
to  his  fr'ends  and  associates  on  both  sides  of  the  Atlantic.  Mr. 
Mackay  was  a  man  who  could  ill  be  spared  from  the  administration 
of  great  wealth  or  from  the  management  of  the  vast  properties  he 
had  built  up,  especially  in  the  electrical  field,  during  the  past  15  or 
20  years.  It  is  true  he  had  able  and  loyal  men  on  his  staff,  upon 
whom,  indeed,  he  leaned  heavily,  but  the  decision  when  made  was  his, 
and  his  share  of  activity  and  direction  was  far  larger  than  the 
outside  public  imagines. 


In  our  opinion,  the  European  and  American  public  is  deeply  in- 
debted to  Mr.  Mackay  for  cheaper  and  better  submarine  cable  ser- 
vice, and  in  this  country  the  work  that  he  undertook  in  preserving 
and  building  up  the  Postal  Telegraph  system  has  done  much  to  pro- 
mote and  improve  the  efficiency  of  land  telegraphy.  The  influence 
he  exerted  was  wholly  for  good.  There  was  nothing  mean  or  small 
about  him.  The  calibre  of  the  men  ho  gathered  around  him  is  striking 
proof  of  his  own  estimable  qualities  of  mind  and  heart;  and  neither 
capital,  nor  labor,  nor  the  great  mass  of  the  community,  was  ever 
affected  otherwise  than  beneficially  by  his  electrical  enterprises  of 
whatever  kind.  Besides,  he  had  not  exhausted  his  worthy  aims,  for 
as  U.  S.  Senator  Clark,  of  Montana,  remarks :  "His  ambition  in  life 
was  to  encircle  the  earth  with  his  telegraphic  cable  lines,  and  there 
was  little  doubt  that  he  would  have  accomplished  his  purpose  had  he 
lived."  It  is,  perhaps,  too  early  to  tell  what  will  be  the  disposition 
of  the  Mackay  telegraph  and  cable  properties  as  they  now  stand,  but 
we  shall  not  be  surprised  to  learn  that  Mr.  Mackay  with  his  usual 
shrewd  forethought  had  provided  for  their  continuance  along  the 
lines  he  had  laid  down.  In  the  meantime  we  can  but  extend  our  con- 
dolence to  the  family  and  our  deep  sympathy  with  the  corps  of 
talented  workers,  whom  he  made  his  friends,  who  helped  him  render 
the  names  "Postal"  and  "Commercial"  synonyms  for  progress,  effi- 
ciency and  good  service  to  the  public. 


Grounding  Service  Wires. 

At  the  Cincinnati  Convention  of  the  National  Electric  Light  Asso- 
ciation an  unexpected  development  was  an  attack  by  representatives 
of  several  smaller  light  companies  on  an  underwriters'  rule  relating 
to  the  grounding  of  service  circuits.  Had  the  gentlemen  followed 
closely  central  station  history  they  would  have  known  that  the  rule 
in  question  originated  with  the  electrical  interests,  and  that  it  was 
only  after  years  of  persistent  effort  on  the  part  of  its  advocates  that 
the  underwriters  reluctantly  adopted  the  same.  While  conflicting 
interests  naturally  give  rise  in  many  cases  to  antagonistic  feeling  be- 
tween underwriters  and  electric  light  men,  attacks  on  the  former 
should  at  least  contain  a  semblance  of  fairness,  which  in  this  in- 
stance was  not  the  case.  It  may  be  added  that  American  engineers  are 
not  alone  in  favoring  the  grounding  of  distributing  circuits,  chis 
practice  for  years  having  been  general  abroad.  As  was  pointed 
out  in  the  Cincinnati  discussion,  ill  effects  from  the  practice  are 
chargeable,  not  to  the  grounding,  but  to  an  inefficient  state  of  the 
main  conducting  system.  In  fact,  it  can  safely  be  assumed  that  those 
who  oppose  grounding  are  in  charge  of  lines  and  transformers  that 
sadly  need  overhauling ;  or,  to  state  the  case  in  other  words,  they  are 
maintaining  circuits  in  a  condition  that  may  menace  both  life  and 
property.     Even  if  the  usual  reasons  given  for  the  desirability  of 
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grounding  couM  be  successfully  disposed  of,  its  practice  would  still       tice    of    providing    monophase    motors    with    a    loose    pulley   is 
be  justified  on  the  score  that  it  serves  as  a  check  on  the  insulation      strongly  to   be   commended,   and   unless   polyphase   motors   are 


efficiency  of  a  system  as  a  whole. 


supplied  with  adequate  starting  appliances,  the  same  practice  may 
with  benefit  be  applied  to  them  as  well. 


Induction  Motors  on  Lighting  Circuits. 

Our  report  of  the  N.  E.  L.  A.  discussion  on  the  operation  of  induc- 
tion motors  on  lighting  circuits,  abstracted  elsewhere  in  this 
issue,  throws  some  light  on  a  much-mooted  point,  but  leaves 
unsaid  much  that  would  have  been  of  great  interest  and 
value.  The  discussion  brought  out  in  the  most  forcible  man- 
ner the  wide  variety  of  opinion  as  to  what  constitates  good 
service  and  what  variations  of  voltage  arc  permissible.  With  few 
exceptions  the  general  opinion  seemed  to  indicate  that  induction 
motors  frequently  stopped  and  started  were  a  nuisance  and  rarely 
failed  to  give  trouble.  On  its  face  this  is  a  serious  indictment, 
but  its  charges  lose  somewhat  of  their  force  when  one  realizes 
that  the  two  large  companies  which  reported  on  the  matter  had 
no  complaints  to  make  against  induction  motors,  either  poly- 
phase or  monophase.  Any  sudden  call  for  heavy  circuit  on  any 
system  whatever  is  likely  to  cause  trouble  with  the  voltage 
whether  produced  by  motors  or  by  other  apparatus,  either  for 
alternating  or  for  direct  current.  The  vital  point  which  deter- 
mines immunity  from  serious  difficulties  is  that  such  a  call  for 
current  shall  not  vary  the  drop  beyond  the  requirements  of  good 
regulation.  Suppose  one  has,  for  instance,  a  two-wire  direct-cur- 
rent circuit  feeding  1,000  lights  at  a  maximum  drop  of  5  volts. 
Now  put  a  25-hp  motor  upon  the  same  circuit  and  at  full  load  it 
will  of  itself  produce  a  drop  of  2  or  3  volts,  and  while  starting 
under  load,  perhaps  double  that  amount.  That  such  a  motor 
would  seriously  injure  the  general  regulation  admits  of  no 
debate.  Now  the  induction  motor  adds  its  reactance  drop  to  the 
olimic  drop  just  mentioned  and  may,  if  improperly  installed  or 
handled,  call  for  considerable  greater  starting  current  than  a 
direct-current  motor  of  the  same  output.  Hence  whenever  the 
latter  might  cause  trouble  the  former  certainly  would. 


To  insure  immunity  from  troubles  of  regulation  under  variable 
load  the  one  condition  which  must  be  fulfilled  is  that  the  largest 
current  required  by  the  motor  shall  not  increase  the  total  drop 
on  the  circuit  involved  beyond  the  limits  of  good  regulation. 
This  is  a  simjile  enough  principle,  but  in  the  case  of  alternating 
current  circuits  the  drop  in  the  i)rimary  and  in  the  transformer 
is  too  often  forgotten.  One  cannot  load  a  secondary  circuit 
indefinitely  without  taking  the  rest  of  the  system  into  account, 
and  it  is  a  singular  fact  that  in  very  few  alternating  current  sta- 
tions is  (he  total  drop  and  its  distribution  known  with  any 
approximation  to  accuracy.  Installed  with  due  regard  to  the 
demand  for  current,  an  induction  motor  need  not  cause  any  ma- 
terial difficulty  even  when  rujining  an  elevator,  but  such  an 
installation  is  most  emphatically  not  a  jiropcr  subject  for  guess 
work.  In  a  few  instances  of  the  many  brought  out  in  the  dis- 
cussion, tlic  induction  motor  even  in  small  plants  had  been  so 
carefully  installed  as  to  give  no  trouble,  but  wc  are  bound  to 
say  that  these  seemed  to  be  the  exceptions.  We  have  no  doubt, 
however,  that  if  direct-current  systems  were  generally  in  use  in 
small  places,  almost  an  equal  amount  of  trouble  would  have  been 
reported  with  motors  under  variable  load.  Tt  was  encouraging 
to  note  I  he  satisfactory  results  now  and  then  reported  from  the 
monophase  induction  motors.  Obviously,  how-ever,  if  the  starting 
current  is  adequately  cared  for,  there  is  no  reason  why  a  mono- 
phase motor  should  not  give  fairly  good  results,  particularly 
under  load  only  moderately  variable.  It  may  have  a  pow-er  factor 
slightly  worse  than  that  of  a  polyphase  motor,  but  the  main 
(rouble  is  in  starting  and  not  in  running.    The  Continental  prac- 


A  polyphase  motor  with  a  proper  starting  resistance  in  its 
secondary  circuit  need  never  require  a  current  much,  or  at  ail. 
in  excess  of  its  normal  full-load  current,  but  without  this  pre- 
caution is  very  likely  to  cause  excessive  drop.  If  adroitly  in- 
stalled with  arrangements  for  starting  at  reduced  primary  voltage, 
it  may  still  give  good  results  if  carefully  handled,  but  must  be 
started  with  considerable  judgment  to  avoid  excessive  current 
during  acceleration,  and  it  never  can  give  as  great  torque  per 
ampere  as  a  motor  with  a  properlj-  proportioned  starting  resist- 
ance. The  most  ominous  feature  of  the  reports  on  induction 
motors  was  the  trouble  produced  in  some  cases  in  which  the 
motors  were  on  separate  circuits,  showing  that  the  starting  con- 
ditions were  so  bad  as  to  react  unfavorably  on  the  generators. 
It  is  pretty  clear  from  this  that  the  polyphase  induction  motors 
even  at  the  present  time  leave  something  to  be  desired  in  their 
properties  at  starting.  Lack  of  a  starting  resistance  is  probably 
the  commonest  cause  of  such  trouble,  but  it  is  likely  also  that  the 
general  starting  conditions  are  less  carefully  watched  when 
separate  motor  circuits  are  installed,  and  bad  practice  accumu- 
lates until  even  the  generators  are  affected.  We  are  inclined  to 
think  that  a  separate  motor  circuit  in  a  polyphase  motor  system 
is  a  mistake,  although  separate  transformers  for  the  motors  are 
frequently  desirable.  It  is  better  to  take  up  the  motor  installa- 
tion with  a  full  knowledge  of  the  facts  and  make  the  conditions 
such  that  trouble  will  not  ensue.  Of  course,  now  and  then  one 
finds  a  group  of  motors  operating  under  conditions  so  severe  that 
a  separate  circuit  is  desirable,  as  it  might  be  on  a  direct-current 
system,  but  a  distinct  motor  circuit  tends  to  carelessness  in  instal- 
lation and  sooner  or  later  this  gets  back  to  the  generating  plant 
There  was  a  fashion,  too,  a  few  years  since,  of  putting  in  generat- 
ors with  bad  inherent  regulation  under  a  mistaken  idea  of 
economy,  and  little  good  can  be  expected  of  such  machines  under 
a  motor  load.  But,  as  a  rule,  if  one  takes  good  care  of  the  indi- 
vidual motor  installations  the  generators  will  take  care  of 
themselves. 


Surges  in  Transmission  Circuits. 

Professor  Raum's  paper  on  this  subject,  recently  read  at  the  annual 
meeting  of  the  Pacific  Coast  Transmission  Association  and  reprinted 
in  this  issue,  contains  some  interesting  suggestions.  On  the  Pacific 
Coast  ideas  of  line  length  are  different  from  those  prevailing  in  the 
East.  Here  we  look  upon  a  thirty-mile  transmission  line  as  being 
long,  by  comparison  with  other  lines  near  the  Atlantic.  There,  a 
thirty-mile  line  is  evidently  regarded  as  a  mere  trifle,  and  a  line  is  not 
long  until  its  miles  arc  written  in  three  figures.  The  result  is,  how- 
ever, that  California  is  the  place  for  studying  surges  and  oscillations 
on  long-distance  transmission  circuits  in  their  natural  wild  state,  and 
that  they  can  only  be  studied  in  the  Elast,  either  in  actual  miniature 
or  in  the  laboratory,  or  on  paper. 


Professor  Baum  points  out  that  where  a  long  hne  is  tapped  at  a 
nutnber  of  points  en  route,  as  is  usually  the  case  in  long-distance 
transmission,  the  surges  that  may  accompany  sudden  disturbances 
on  the  line  are  prevented  from  attaining  the  intensity  they  might 
otherwise  develop.  Their  energy  leaks  out  through  the  various  tap- 
ping points  and  branch  circuits.  This  fact  may  have  a  marked  influ- 
ence in  safeguarding  actual  transmission  lines  under  working  condi- 
tions. Theoretically,  of  course,  short-circuits  can  be  avoided,  and 
switches  can  be  opened  and  closed  gradually  through  resistance  of 
.<ome  kind,  but  sooner  or  later  a  short-circuit  on  the  Hne  will  occur. 
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and  the  sudden  interruption  of  this  short-circuit  will  develop  a  series 
of  electric  surges,  theoretically  capable  of  generating  a  voltage  of 
some  200  times  the  interrupted  current  strength  in  amperes.  If  a 
number  of  branch  connections  and  branch  circuits  exist  along  the 
line,  the  surges  will  expend  their  energy  into  these  channels  with- 
out much  danger.  It  might  even  be  worth  while  installing  such 
branch  circuits  at  intervals,  artificially,  on  a  long  line  when  no  prac- 
tical demand  for  power  exists  midway  between  the  terminals,  as,  for 
example,  by  connecting  transformers  of  small  capacity,  with  which 
tests  on  the  secondary  pressure  might  also  be  available. 


It  is  probable  that  high-pressure  switches  will  be  developed  capa- 
ble of  safely  opening  and  closing  high-pressure  transmission  lines. 
Many  engineers  do  not  believe  in  high-pressure  switches,  and  tie 
their  lines  permanently  to  the  high-tension  terminals  of  their  trans- 
formers. It  is  always  more  convenient  to  manipulate  low-pressure 
switches,  and  where  high-pressure  switches  can  be  avoided  it  is, 
no  doubt,  good  practice  to  do  so ;  but  cases  must  occur  in  which  high- 
pressure  switches  are  needed,  and  in  such  cases  the  long  arcs  at 
breaking  circuit  will  doubtless  be  avoided  by  suitable  construction. 
No  high-pressure  transmission  system  can  be  regarded  as  safe  until 
a  short-circuit  can  be  made  upon  it  without  risk  of  surges,  on  the 
one  hand,  or  of  breaking  the  machinery  by  excessive  mechanical 
strains,  on  the  other.  In  other  words,  automatic  circuit-breaking 
devices  must  be  perfected  for  high-pressure  lines,  so  as  to  work  as 
certainly  and  safely  as  they  now  do  on  low-pressure  lines. 


The  paper  suggests  that  the  limiting  strength  of  current  that  can 
be  transmitted  over  any  one  long-distance  conductor  is  about  100 
amperes,  owing  to  the  large  inductive  drop,  or  reactance-factor. 
This  seems  very  reasonable.  But  the  prospect  is  not  thereby  ren- 
dered discouraging.  One  hundred  amperes  at  50  kilovolts,  a  work- 
ing or  workable  pressure  at  this  date,  is  5,000  kilowatts,  and  that  is 
a  comfortable  unit  of  power.  Three  such  wires  in  a  three-phase 
system,  with  50  kilowatts  between  wires,  will  carry  8.66  thousand 
kilowatts,  and  if  more  power  than  this  is  wanted  there  should  be 
no  difficulty  in  running  extra  wires,  or  even  extra  pole  lines.  On 
the  three-phase  system,  therefore,  each  conductor  may,  perhaps, 
be  limited  to  carrying  about  3,000  kilowatts,  for  the  purposes  of 
long-distance  transmission.  Or,  still  retaining  the  loo-ampere-per- 
wire  limitation,  we  may  say  that  in  the  three-phase  system  each 
wire  is  limited  to  carrying  1,000  kilowatts  at  a  pressure  to  neutral 
of  10  kilovolts,  or  a  pressure  between  wires  of  17.3  kilovolts,  as 
in  a  17,300-volt  system.  There  are  comparatively  few  waterfalls, 
however,  that  have  many  megawatts  to  spare. 


The   Hydrodynamic   Analogue   of    Electrodynamic  Trans= 

MISSION. 

We  reprint  on  page  127,  Professor  Eddy's  recent  paper  before  the 
A.  A.  A.  S.  The  analogy  presented  in  this  paper  between  a  hypothet- 
ical hydraulic  system  and  actual  electric  transmission  systems  is  very 
useful  for  presentation  to  the  student,  since  the  mind  readily  grasps 
the  hydraulic  phenomena  on  account  of  the  sight-memories  connected 
with  the  action  of  hydraulic  machinery ;  whereas  the  electric  phenom- 
ena are  invisible,  and  produce  no  direct  sight  memories.  On  the  other 
hand,  it  should  be  pointed  out  that,  in  general,  care  is  required 
in  applying  mechanical  analogies  to  electrical  or  similar  phenomena, 
and  above  all,  the  lack  of  identity  should  never  be  lost  sight  of. 
Indeed,  we  very  much  doubt  the  value  of  analogies  in  science, 
and  particularly  in  applied  science,  except  to  assist  the  layman 
who  wishes  to  obtain  what  to  him  will  answer  as  an  intelligent 
idea  of  a  phenomenon,  or  as  a  first  step  to  assist  the  student  in 
co-ordinating  new  ideas.  He  who  wishes  to  obtain  true  concep- 
tions must  study  actual  phenomena,  and  while  this  course  in  some 


cases  may  require  more  time  than  if  analogies  were  availed  of, 
in  other  cases  less  time  will  be  required,  particularly  if  the  seeker 
for  enlightenment  also  lacks  exact  knowledge  of  the  mechanical 
or  other  phenomena  entering  into  the  analogy.  With  the  increased 
intellectual  competition  brought  about  by  increase  of  technical  edu- 
cation, the  man  who  knows  things  at  first  hand  Is  at  an  advantage 
with  respect  to  one  who  is  contented  with  knowledge  by  analogy. 


The  generator  of  Professor  Eddy's  analogy  is  a  double-acting 
force-pump,  delivering  an  alternating  flow  of  water,  through  a 
hose  of  elastic  walls  to  a  distant  oscillating  motor-pump.  The 
elesticity  of  the  hose  corresponds  to  electrostatic  capacity,  the  iner- 
tia of  the  water  to  inductance,  and  the  friction  to  resistance.  The 
elasticity,  inertia  and  friction  co-operate  hydraulically  in  essen- 
tially the  same  manner  as  capacity,  inductance,  and  resistance 
in  an  electric  transmission  line.  If  the  hose  is  uniformly  leaky 
to  a  given  desired  extent,  the  analogy  to  the  electric  case  is  thereby 
also  maintained.  The  application  of  the  alternating  watermotive 
force  by  the  driving  pump,  produces  a  succession  of  impulses 
which  travel  around  the  hydraulic  circuits  in  waves  that  would  be 
visible  to  th^  eye  by  the  pulses  of  the  distending  and  contracting 
hose.  The  wave-length  of  these^impulses  would  be  adjustable  by 
adjusting  the  elasticity  of  the  hose  or  the  density  of  the  liquid. 
The  attenuation  of  the  impulses  with  time,  or  with  distance  from 
the  source,  would  depend  upon  the  friction,  upon  the  elasticity,  the 
density  and  the  leakage.  The  formulae  would  all  be  similar  to  those 
of  the  electromagnetic  case. 


The  introduction  of  the  receiving  pump  or  motor,  at  the  distant 
end  of  the  line,  would  add  new  properties  to  the  transmission.  A 
new  set  of  reflected  waves  or  impulses  would  be  set  up  from  the 
motor.  These,  mingling  with  the  outgoing  impulses,  would  produce 
stationary  waves.  That  is  to  say,  while,  before  the  motor  was 
inserted,  the  waves  were  all  progressive,  so  that  the  hose  wall  at  any 
point  alternately  rose  and  fell  with  the  frequency  of  the  force-pump ; 
the  insertion  of  the  motor-pump  would  be  capable  of  producing  a 
set  of  counter,  or  reflected  waves,  whose  sum  with  the  initial  set 
would  establish  constant  wave  outlines,  by  which  the  hose  pipe  would 
no  longer  pulsate,  but  would  distend  at  some  places  and  contract  at 
others,  the  distance  between  successive  humps  being  equal  to  the 
stationary  wave-length  of  the  hydraulic  circuit. 


A  similar  analogy  can  be  traced  in  the  propagation  of  light 
through  matter,  and  also  in  the  propagation  of  waves  in  oscillating 
elastic  strings.  It  is  possible  that  the  electric  case  can  most  readily 
be  apprehended  by  the  study  of  these  material  cases.  A  curious 
exemplification  of  the  same  principles  is  presented  in  the  circulatory 
systems  of  animals.  The  heart  is  a  cyclically-acting  pump,  with  a  fre- 
quency of  from  about  one-third  to  five  cycles  per  second,  according  to 
the  size  of  the  animal.  The  flow,  howc/er,  is  pulsating  and  unidirec- 
tional, not  alternating.  The  arterial  walls  are  elastic,  and  there  are 
present,  on  the  electromagnetic  interpretation,  tapacity,  inductance 
and  resistance,  without  leakage.  The  inductance  is  constant,  the 
density  of  the  blood  being  sensibly  invariable.  The  resistance  varies 
markedly,  beii.g  controlled  in  a  remarkable  manner,  according  to  the 
needs  of  the  organism,  by  the  calibre  adjustment  of  the  arterials.  The 
frequency  is  also  a  variable,  being  adjusted,  within  certain  I'.mits, 
to  the  needs  of  the  system.  Under  these  circumstances  the  arterial 
impulses,  or  pulses,  have  a  definite  wave-length  and  velocity  of 
propagation,  under  given  conditions  of  frequency  and  resistance.  The 
electrostatic  capacity,  or  arterial  elasticity,  diminishes  with  old  age, 
thereby  diminishing  the  transmisson  power  of  the  system.  It  mght 
be  possible,  perhaps,  to  define  the  degree  of  senile  loss  of  arterial  elas- 
ticity in  terms  of  the  wave-length,  or  wave-velocity  of  circulation, 
under  definite  frequency  and  resistance. 
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Meeting  of  the  Edison  Illuminating  Companies. 


Mr.  Wilson  S.  Howell,  the  acting  secretary  of  the  Association 
of  Edison  Illuminating  Companies,  has  issued  the  following  notice: 

The  eighteenth  annual  meeting  (23rd  convention)  of  the  Asso- 
ciation of  Edison  Illuminating  Companies,  will  be  held  at  the 
Mount  Washington  Hotel,  White  Mountains,  N.  H.,  commenc- 
ing Tuesday,  September  9th.  A  number  of  valuable  papers 
are  in  course  of  preparation  on  subjects  pertaining  to  the  busf- 
ness  of  the  member  companies,  and  already  there  are  indications 
which  point  to  the  coming  convention  as  probably  the  most  val- 
uable of  a  series  of  excellent  conventions.  The  Edison  Associa- 
tion was  organized  in  1885  by  companies  licensad  under  the 
Edison  patents.  It  embraces  all  of  the  present  licenses  excepting 
only  a  very  few. 

The  Edison  conventions  are  noted  for  their  close  application 
to  business,  the  absence  of  junketing  and  the  higher  beneficial 
results  to  its  members.  The  place  of  meeting  this  year  is  selectd 
because  of  the  absence  of  outside  allurements,  with  the  expecta- 
tion that  this  convention  will  exceed  all  others  in  the  strict  atten- 
tion to  business,  for  which  the  conventions  of  the  Edison  Asso- 
ciation have  always  been  noted. 

At  the  proper  time  a  list  of  the  papers  presented  and  subjects 
discussed  will  be  given  to  the  technical  press. 

Following  is  a  list  of  the  officers  of  the  Association:  President, 
Mr.  Louis  A.  Ferguson,  Chicago,  111.;  Vice  President,  Mr.  A.  W. 
Field,  Columbus,  Ohio;  Treasurer,  Mr.  Alex  Dow,  Detroit, 
Mich.;  Secretary,  Walter  H.  Johnson,  Philadelphia,  Penn.;  Asst. 
Secretary,  Wilson  S.  Howell,  New  York,  N.  Y. 


Death  of  John    W.  Mackay. 


A  picturesque  and  attractive  figure  is  taken  from  the  field  of 
American  telegraphy  and  electrical  development  by  the  sudden  death 
of  Mr.  John  W.  Mackay.  It  would  appear  by  the  dispatches  from 
London  that  he  was  overcome  by  the  extreme  heat  there  last  week, 
causing  fatigue  and  resulting  in  pneumonia  and  heart  failure.  Al- 
though 72  years  of  age,  he  was  vigorous  and  apparently  much 
younger,  attending  actively  to  business  affairs,  and  taking  no  small 
share  in  the  development  of  his  latest  international  enterprise,  the 
Commercial  Pacific  Cable,  for  which,  indeed,  the  last  contracts 
were  signed  in  London  only  a  few  days  ago,  just  prior  to  Mr. 
Mackay's  death. 

Born  in  Dublin  in  i€3i,  but  spending  all  his  life  in  the  United 
States,  Mr.  Mackay  was  fitly  regarded  as  a  typical  American  in  every 
respect.  In  1840  his  father  came  to  New  York,  and  the  boy  not  only 
played  in  City  Hall  Park,  but  lived  almost  on  the  very  spot  now 
occupied  by  the  big  building  which  constitutes  the  headquarters  of 
the  Postal  Telegraph-Cable  system.  In  1851  he  found  his  way  to 
California,  became  a  miner  and  after  many  trials  and  vicissitudes, 
"struck  it  rich"  in  18^)5  at  the  Hale  &  Norcross  mines  with  Flood 
and  O'Brien.  This  was  soon  followed  up  by  the  discovery  of  the 
Bonanza  mines  at  Virginia  City,  Nevada,  out  of  which  Mr.  Mackay 
once  stated  that  he  had  taken  $150,000,000  in  silver  bullion.  He  fol- 
lowed up  mining  enterprises,  married  Mrs.  Bryant,  went  into 
banking,  soon  became  a  celebrated  international  character,  and  went 
into  a  variety  of  other  enterprises. 

Several  years  ago,  chiefly  through  his  acquaintance  with  Stokes, 
friend  and  foe  of  Jay  (iould,  Mr.  Mackay  had  become  financially 
interested  in  some  of  the  telegraph  companies  organized  to  conjpetc 
with  the  Western  Union  Telegraph  system.  They  went  down  in 
wreck,  but  with  the  able  and  brilliant  assistance  of  Mr.  A.  B. 
Chandler,  Mr.  Mackay  reclaimed  the  ruins  and  in  a  very  few  years 
had  built  up  the  Postal  Telegraph  Company,  one  of  the  best  an  J 
most  progressive  concerns  in  the  telegraph  field  this  country  has 
ever  seen.  No  expense  was  spared  to  give  good  service,  and  the 
absolute  confidence  of  the  public  was  speedily  won. 

The  next  and  almost  inevitable  step  was  the  foundation  of  another 
submarine  cable  enterprise  to  work  in  co-operation  with  the  Postal 
land  lines.  In  this  plan  Mr.  Mackay  rallied  to  his  aid  a  formidable 
ally  in  Mr.  James  Gordon  Bennett,  of  the  Nav  York  HcraJd,  and 
a  splendid  lieutenant  in  Mr.  George  G.  Ward.  To  quote  the  authori- 
tative statement  in  that  journal  on  the  subject: 


"It  was  through  his  identification  with  the  Commercial  Cable  Com- 
pany that  Mr.  Mackay's  name  became  familiar  as  a  household  word 
to  the  people  of  Europe  and  America.  Twenty  years  ago  the  men 
who  then  controlled  the  Western  Union  Telegraph  Comp^nv  and 
its  appendant  transatlantic  cables  tried  to  bring  into  a  'pool'  with 
them  all  the  existing  British  and  French  cable  lines  across  the 
Atlantic,  forming  an  absolute  monopoly  of  telegraphic  communica- 
tion between  this  country  and  Europe.  With  the  disappearance  of 
competition  the  tolls  were  arbitrarily  fixed  at  a  high  !evel  and  the 
monopoly  held  the  commercial  interests  of  both  continent:  and  the 
press  of  Europe  and  America  at  its  mercy.  Protests  rose  on  all 
sides,  but  the  cable  monopoly,  confident  of  its  position,  was  arro- 
gantly indifferent  to  all  appeals.  As  always  happens  when  competi- 
tion is  abolished,  the  service  deteriorated.  Worse  still,  complaints 
were  soon  heard  that,  with  all  the  messages  sent  over  the  Atlantic 
placed  at  the  disposal  of  the  clique  which  controlled  the  pool  there 
was  no  longer  any  assurance  of  privacy  of  communication. 

♦  ***»»  * 

"But  capitalists  seemed  to  fear  incurring  the  hostility  of  the  pow- 
erful financial  interests  that  were  concentrated  in  the  pool  and  held 
aloof,  and  it  seemed  that  the  Herald  would  alone  have  to  supply  the 
entire  capital  and  lay  the  cables.  Mr.  Mackay's  clear  intellect,  how- 
ever, perceived  both  the  necessity  and  the  feasibility  of  the  work,  and 
with  the  absolute  fearlessness  that  was  one  of  his  characteristics 
when  his  enthusiasm  was  aroused,  he  joined  in  the  enterprise.  It 
involved  a  long  and  hard  fight  with  the  monopoly  and  its  agents, 
in  public  as  well  as  private  life,  but  the  result  was  the  establishment 
of  the  Commercial  Cable  Company  (the  Mackay-Bennett  system), 
giving  the  people  an  invaluable  increase  in  the  rapidity  of  communi- 
cation between  the  continents,  together  with  a  permanent  decrease  of 
nearly  one-half  in  the  charges  for  transatlantic  messages.  The 
public-spirited  nature  of  the  service  thus  rendered  is  not  lessened 
by  the  fact  that,  through  pluck  and  skill,  aided  by  the  hearty  sup- 
port of  the  business  community  on  both  sides  of  the  Atlantic,  the 
enterprise  was  made  a  financial,  as  well  as  a  moral  success.  The  won- 
derful development  of  the  Postal  Telegraph  system  of  land  lines 
auxiliary  to  the  Commercial  Cable  Company  and  the  preparations 
now  under  way  for  laying  a  cable  from  the  Pacific  Coast,  via  Hawaii, 
to  the  Philippines,  without  government  aid  or  subsidy  of  any  nature, 
alike  bear  witness  to  Mr.  Mackay's  broad  views  and  rare  executive 
ability." 

In  connection  with  his  telegraph  and  cable  work,  Mr.  Mackay 
added  two  fine  new  buildings  to  the  architectural  features  of  New 
York  City,  the  Postal,  on  Broadway  and  City  Hall  Square,  and  the 
Commercial  Cable,  on  Broad  street,  both  affording  in  every  respect 
typical  examples  of  the  furthest  reach  in  telegraphic  improvements, 
as  well  as  in  electrical  equipment.  It  may  be  added  that  Mr. 
Mackay  became  interested  in  Mr.  Frank  J.  Sprague's  electric  elevator 
work  and  did  much  to  push  it  to  commercial  success. 

Mr.  Mackay  was  a  most  likeable  man,  and  was  loved  by  all  who 
knew  him  closely,  as  well  as  esteemed  by  those  with  whom  he  came 
into  business  and  social  relationships.  For  many  years  Mrs.  Mackay 
had  a  house  in  Paris,  which  was  a  center  for  American  life  in  that 
city;  while,  since  1891,  she  has  had  a  mansion  in  London,  where 
she  and  Mr.  Mackay,  whenever  he  was  in  England,  dispensed  a 
lavish  hospitality.  Her  daughter  by  Dr.  Bryant,  was  married  to 
and  divorced  from  Prince  Colonna,  of  Italy,  and  her  sister  married 
Count  Tclfcner,  a  friend  of  King  Humbert.  Mr.  Mackay  had  two 
sons,  one  of  whom,  named  after  him,  was  thrown  from  a  horse  and 
killed.  The  other,  Clarence,  is  well-known  as  a  leader  in  New  York 
society  and  has  been  closely  associated  with  his  father  in  the  elec- 
trical field.  There  is  considerable  speculation  as  to  the  effect  that 
the  death  of  Mr.  Mackay  may  have  on  his  various  interests.  His 
fortune  is  estimated  at  different  figures,  ranging  from  $50,000,000 
up  to  $100,000,000.  A  close  friend  says  that  Mr.  Mackay  did  not 
know  his  actual  wealth  within  $20,000,000. 

The  Postal  and  Commercial  Cable  buildings  in  New  York 
city  and  elsewhere  have  been  draped  in  black,  and  General  Man- 
ager W  .H.  Baker,  of  the  Postal,  has  sen!  an  expression  of  the 
heartfelt  grief  of  all  the  employes  to  Mrs.  Mackay.  who  is  pros- 
trated by  her  loss.  It  is  understood  that  the  interment  will  take 
place  in  Greenwood  Cemetery,  Brooklyn,  where  Mr.  Mackay 
built  a  magnificent  mausoleum  some  years  ago.  Mr.  Clarence  Mackay 
is  on  his  way  to  England,  and  the  directors  of  the  Postal  and  Com- 
mercial Companies  are  to  meet  in  New  York  City  on  Friday  to  take 
action  regarding  his  father's  death. 


July  26,  1902. 
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Figs,  i  and  2. — Dam  for  Pike's  Peak  Power  Transmission. 


Power  Transmission  in  the  Pike's  Peaii  Region. 


By  R.  M.  Jones. 

THE  Pike's  Peak  Power  Company,  whose  general  offices  are  at 
Victor,  Colo.,  was  organized  in  1899,  under  the  laws  of  Colo- 
rado. The  company  during  that  year  purchased  ranch 
property,  placer  claims  and  reservoir  sites  on  West  and  East  Beaver 
creeks,  in  Teller  and  Fremont  counties,  and  also  located,  developed 
and  patented  placer  claims  along  these  streams.  At  this  date  it 
owns  all  the  lands  along  these  streams,  including  reservoir  sites, 
and  all  water  power  privileges,  over  a  distance  of  i^  miles  on 
Beaver,  7  miles  on  West  Beaver  and  syi  miles  on  East  Beaver. 
These  streams  are  noted  for  their  excessive  difference  in  elevation  in 
short  distances,  and  produce  sufficient  water  to  make  of  them 
valuable  water  power  properties.  One  of  the  power  stations  con- 
templated by  the  company  is  completed,  and  has  been  in  operation 
during  the  past  year,  and  known  as  "Station  A,"  located  on  West 
Beaver,  in  Fremont  County,  2J/2  miles  up  the  stream  from  the  junc- 
tion of  East  and  West  Beaver.  The  completion  of  this  station  has  also 
accomplished  much  of  the  development  and  actual  construction 
necessary  for  stations  '"B"  and  ''C,"  by  way  of  reservoir  capacity  and 


sixteenth  plate  (being  the  spillway)  is  70  fe  ..  The  spillway  is 
40  feet  wide,  cut  in  granite  formation  and  passes  around  the  north- 
west end  of  the  dam.  The  granite  back  fill,  to  which  the  steel  plate 
is  laid,  is  carefully  laid  in  "dry  wall"  of  heavy  granite  boulders, 
usually  20  to  80  cubic  feet  each,  as  broken  by  heavy  blasting,  with 
loose,  fine  granite  filling  the  intervening  space. 

The  steel  plate  is  built  up  of  sheets  5  x   15   feet  and  3^   inch  in 
thickness  for  the  bottom,  8  plates  in  height.     Continuing,  the  plate 


FIG.    3. — a    section    of   THE    STAVE    PIPE    LINE. 

pipe  line  delivery  of  the  water,  serviceable  to  the  two  lower  stations 
after  having  been  used  through  "Station  A." 

DAM   AND  RESERVOIR. 

The  dam  and  reservoir  are  located  5J^  miles  east  of  Victor.  Here 
is  located  the  largest  steel-faced,  granite-back  filled  dam  on  record 
to  date  (Figs,  i  and  2).  The  structure  is  in  length  405  feet  along 
the  cap,  220  feet  length  of  base,  148  feet  cross-section  of  base,  and 
20  feet  cross-section  of  cap.  The  upper  slope,  being  the  steel  face, 
is  30  degrees  from  the  vertical,  and  the  lower  slope  50  degrees 
vertical.     The  height  of  the  dam  from  bed  rock  to  the  top  of  the 


FIG.    4. — FORTY    PER    CENT.    TRESTLE. 

is  reduced  in  thickness  to  ^  of  an  inch,  and  finally  at  the  cap  it 
is  J4  oi  an  inch.  The  entire  sheet  is  riveted  with  horizonta'  butt 
straps,  and  4  x  5  x  V2  inch  angle  bars  are  placed  vertically  the  entire 
height  of  the  dam  across  each  interval  of  15  feet  for  the  entire 
length.  The  5-inch  leg  of  each  pair  of  angle  bars  project  into  the 
reservoir  and  constitutes  a  standing  joint  seam,  with  an  iron  liner 
^  x  2  inches  riveted  between  the  extreme  outer  points  of  these 
angle  bars,  thus  making  a  thorough  expansion  joint  for  each  section 
of  IS  fc't.  The  bottom  and  end  connection  of  the  entire  sheet  is 
concreted  into  a  deep  channel-way,  quarried  out  of  bed  rock,  and  the 
bottom  terminates  in  two  pairs  of  5  x  8  inch  angle  bars,  which  are 
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riveted  through  the  plates.  The  end  connections  are  prepared  in 
exactly  the  same  manner,  but  are  applied  vertically.  The  quarrying 
of  the  bed-rock  channels  was  carried  out  horizontally  in  each  case 
to  a  point  rising  to  an  elevation,  and  thence  the  rise  was  made 
abruptly  in  terrace  form.  The  entire  sheet  is  riveted  up  and  calked 
in  the  same  thorough  manner  as  in  boiler  practice.  A  space  of 
six  inches  was  left  between  the  steel  plates  and  smooth  surface  of 
the  granite  back  fill.    This  narrow  space  is  taken  up  by  sand,  gravel 


FIG.    5. — GKNKR.M.   VIKW   OF   POWKR    HOUSE   AND    .MOUNTAINS. 

and  sedimentary  deposit,  the  filling  being  applied  with  ample  water 
and  permitted  to  dry  before  water  pressure  was  allowed  to  enter. 
The  rescrvr)ir  has  a  surface  area  of  130  acres,  and  holds  102,000,000 
cubic  feet  of  water. 

WOOD   AND   STEEL   PIPE   LINE. 

Water  is  taken  into  the  wood  stave  pipe  through  a  "Grizzley"  240 
feet  long,  perforated,  giving  30  times  greater  area  than  the  pipe. 
The  "Grizzley"  and  the  main  pipe  line  are  connected  to  the  steel 
facing  of  the  dam  by  steel  angle  connections.  The  wood  pipe  is 
23,200  feet  long.  30  inches  inside  diameter,  and  is  of  ij^-inch  red- 
wood stave,  banded  with  Vi-inch  steel  bands  and  cast-iron  lugs. 
The  bands  are  spaced  at  intervals  along  the  pipe  at  all  distances 
between  2j4-inch  and  8-inch  centers  as  necessary  for  resisting  the 
internal  pressure ;  variations  being  caused  by  various  inverted  sy- 
phons along  the  line,  two  of  which  reach  215  feet  pressure.  This 
pipe  line  extends  over  fearfully  rough  country,  about  half  of  the  grade 
being  through  original  granite  formation,  many  curves  were  on  less 
than  100  fett  radius,  and  one  c(»mpnimd  curve  was  35  feet.  The 
wood  pipe  passes  through  the  Skaguay  Tunnel,  whi''h  is  1.535  ^*^^^ 
in  length,  located  at  21.000  feet  from  the  dam. 

I'roni  a  point  200  feet  below  the  Skaguay  Tunnel,  where  the  static 
pressure  reaches  220  feet,  thr  line  consists  of  steel  pipe  2<j  inches  in 
dianielor  in  various  thicknesses  of  plates,  ranging  from  H  to  -K  of 
an  inch,  as  rcciuired  to  nu^t  the  internal  pressure  with  an  ample 
factor  of  safety.  The  total  length  of  steel  pipe,  including  the  re- 
ceiver, is  2,QOO  feet,  on  an  incline  averaging  3iS  per  ctnt.  It  pa  scs 
over  grades  constructed  through  a  granite  formation,  tougher  in  re- 
spect to  rouglr.iess  •.han  ever  was  encountered  in  railroad  con- 
struction in  Colorado.  .Xt  one  point  it  passes  through  an  inclined 
tunnel  335  feet  in  length,  just  above  which  is  a  bridge  70  feet  in 
height,  both  being  on  40  degrees  gratlient.  and  at  various  points  there 
arc  exlremely  deep  open  cuts.  From  the  south  end  of  the  Skaguay 
Tunnel  thr  pipe  line  is  entrenched  in  the  grade  on  which  is  con- 
strucletl  a  3-foot  gauge  railway  leading  from  the  Skaguay  Tunnel 
to  the  power  house,  its  grade  beini;  1.1(15  feet  vertical  in  3.100  feet 
hori/ontal.  This  road  is  the  only  means  of  access  to  the  power  hou^e. 
The  cars  are  operated  by  a  double-hoisting  engine. 

The  upper  terminus  of  the  railroad  lies  under  a  vertical  ledge  70 
feet  in  height,  and  all  machinery,  apparatus  and  materials  of  all 
kinds  were  lowered  by  boom  and  dv.rrick.  taking  loads  from  the 
wagon  at  the  upper  landing  and  lowering  them  70  feet  over  the  ledge 


to  the  cars,  from  which  point  the  loads  were  lowered  by  frict-^n 
brake  on  the  hoist  equipped  with  a  ^-inch  steel  cable;  1,400  tons  of 
building  materials  passed  down  this  peculiar  railroad.  Views  of  the 
pipe  line,  trestle,  etc.,  are  given  in  Figs.  3  and  4. 

POWER   STATION. 

The  power  house,  "Station  A"  (Figs.  5.  6,  7  and  8)  has  dimensions 
38  X  98  feet,  with  two  side  wings  16  x  48  feet  each,  and  is  located 
on  the  summit  of  a  granite  projection  surfaced  of?  true  to  grade. 
The  building  is  constructed  of  brick,  with  steel,  corrugated-steel 
arched  roof,  concrete,  tar  and  gravel  covered;  concrete  floor,  and  is 
absolutely  fire-proof.  The  building  is  provided  with  a  lo-ton  travel- 
ing crane.  The  hydraulic  apparatus  was  manufactured  by  the  Pelton 
Water  Wheel  Company,  of  San  Francisco.  Each  unit  consists  of 
two  steel  disc  wheels  66  inches  in  diameter,  keyed  to  the  same  shaft, 
and  working  in  the  same  wheel  house.  The  base  frames  are  buill 
up  in  box  pattern  of  the  same  type  and  general  design  as  the  gen- 
erators, to  which  they  are  connected.  The  frames  of  the  water 
wheels  and  generators  are  faced  for  accurate,  rigid  connection  to  each 
other  by  bolts  and  dowels.  The  connection  of  w-ater  wheel  and 
generator  shaft  is  efTected  by  a  7,000-pound  steel  cast  balance  wheel, 
banded  with  a  rolled-tire  steel  band,  4  inches  in  thickness.  The  wheel 
is  7  feet  in  diameter,  and  its  hub  forms  the  connection  on  ihe  water- 
wheel  shaft,  and  one-half  of  the  hub  forms  the  other  half  of  face 
coupling  keyed  to  the  armature  shaft,  making  an  accurate  and  rigid 
direct  connection  of  the  shafts  of  the  two  machines. 

The  nozzles  used  with  which  to  produce  the  required  power,  as 
applied  under  1,160  feet  effective  head  obtained,  require  only  a  diam- 
eter of  one  inch  for  236  horse-power,  including  losses.  The 
nozzles  for  each  unit  vary  in  diameter,  one  having  the  capacity  of 
the  generator,  and  the  corresponding  nozzles  for  the  other  wheel 
in  the  same  unit  being  somewhat  reduced.  E^ch  wheel  in  each 
unit  will  produce  power  for  the  full  capacity  of  the  generator  con- 
nected. In  operation,  however,  it  is  customary  to  install  such  a 
varied  diameter  or  capacity  of  nozzles  as  to  permit  the  operation  of 
the  full  capacity  of  the  load  demand  from  time  to  time  by  the  oper- 
ation of  nozzles  under  full  pressure,  and  but  slight  loss  in  water  due 
to  regulation  for  low  loads. 

The  nozzles  are  of  the  deflecting  type,  and  work  under  full  prcs- 


FiG.  6. — mason's  peak  and  power  house. 

svirc  at  all  times,  which  explains  the  variation  in  the  diameters  of  the 
nozzles.  The  regulation  is  of  the  "Armstrong"  type,  owing  to  the 
lict  that  automatic  regulation  under  existing  conditions  could  be 
only  a  failure,  without  reference  to  the  cUt-s  applied.  Due  pro- 
vision has  been  taken  to  extend  the  actual  control  and  regulation  of 
each  unit  to  a  point  directly  in  front  of  the  switchboard  panel  be- 
longing to  th.Tt  unit.  The  receiver  runs  longitudinally  through  the 
building  under  the  steel -concrete  floor.  The  discharge  or  tail-race 
water  returns  dircctiv  under  the  receiver  to  the  south  or  lower  end 
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of  the  building,  at  which  point  it  will  later  unite  with  water  con- 
ducted from  a  point  far  above  "Station  A,"  where  a  catcher-dam  is  to 
be  constructed,  and  the  water  diverted  from  the  Beaver  stream 
channel.  There  being  a  considerable  accumulation  of  water  between 
the  dam  and  "Station  A,"  it  is  the  purpose  of  the  company  to  unite 
the  waters  through  "Station  A"  with  the  accumulation  in  the  stream, 
and  conduct  the  combined  waters  through  a  pipe  line  to  a  point  200 
feet  above  the  forks  of  the  east  and  west  Beaver  Creek,  at  which 
point  will  be  constructed  "Station  B."  There  will  be  built  a  small 
pipe  line  up  the  east  Beaver  to  the  same  static  level  as  the  tail-race 
water  of  "Station  A."  The  waters  of  both  pipe  lines  will  be  united 
before  entering  the  receiver.  The  pressure  of  "Station  B"  will  be 
1,257  feet,  or  544  pounds  pressure  per  square  inch.  With  the  added 
accumulation  of  water  in  the  west  Beaver  branch,  3,500  hp  will  be 
obtained,  and  from  the  east  Beaver  branch  about  2,000  hp,  all  of 
which  may  be  developed  at  "Station  B." 

ELECTRICAL  EQUIPMENT. 

The  electrical  generators  now  in  operation  at  "Station  A"  (Figs.  9 
and  10)  are  four  400-kw  General  Electric  machines,  three-phase 
30  cycles,  600  volts,  with    stationary    armatures    and    rotary    fields. 


The  switchboard  apparatus  (Fig.  11;  is  especially  liberal  in  de- 
sign, and  is  made  up  of  one  exciting  current  panel,  four  generator 
panels,  two  distributing  panels,  two  high-tension  panels  and  one 
paralleling  or  synchronizing  panel.  Each  panel  is  made  of  Vermont 
marble,  62  x  36  inches,  with  a  sub-base  28  x  36  inches,  and  2  inches 
in  thickness,  with  a  complete  equipment  of  indicating  and  recording 
instruments,  switches  and  regulating  apparatus.  The  main  line 
switches  from  each  machine  are  operated  independently  either  for 
power  or  light.  The  circuits  are  arranged  so  that  any  or  all  of  the 
machines  may  be  applied  on  either  circuit.  The  transformers  are 
six  250-kw  air  blasts,  of  General  Electric  make,  having  600  volts  on 
the  prima 'ies  and  12,600  on  the  secondaries.  The  12  complete  sets 
of  lightning  arresters  are  of  the  same  make.  The  cable  connections 
between  the  generators  and  switchboard,  and  from  the  switchboard 
to  the  transformers  are  all  highly  insulated,  paper,  rubber  and  lead, 
and  laid  in  conduits  in  the  concrete  floor.  Since  the  starting  up  of 
this  station,  it  was  found  necessary  to  'nstall  some  thorough  system 
for  combined  arc  and  incandescent  lighting,  which  has  been  fully  ac- 
complished by  the  installation  of  two  200-kw  compensated,  three- 
phase  generators,  60  cycles,  with  their  full  equipment.  These  gener- 
ators are  12-pole.  and  operate  at  600  r.  p.  m.     Each  generator  con- 


FiG.  9. — Interior  View,  Pike's  Peak  Power  House. 


making  450  r.  p.  m.  As  already  mentioned,  the  generators  are  driven 
directly  connected  to  the  water  wheels.  Two  4-pole  exciters,  direct- 
current  machines,  have  a  capacity  of  30  kw  each,  running  at  675 
r.  p.  ni.,  producing  an  exciting  current  at  70  volts  each,  giving  suffi- 
cient exciting  current  for  all  four  generators  while  working  at  full 
load.  In  reference  to  the  efficiency  of  the  water  wheels,  it  may  be 
stated  that  they  were  guaranteed  to  develop  83  per  cent,  of  power 
on  their  shafts  at  full  load  when  the  nozzles  are  in  normal  position. 
Inr  considering  the  efficiency  of  the  water  wheels,  the  General  Elec- 
tric Company's  generators  were  assumed  to  have  a  commercial  effi- 
ciency of  94  per  cent,  at  full,  non-inductive  load.  Therefore,  with 
every  33.000  foot-pounds  of  water,  the  wheels  will  produce  in  current 
one  indicated  horse-power  less  17  per  cent,  loss  in  the  wheels,  and  6  per 
cent,  loss  in  the  generators,  delivering  78-100  horse-power,  or  582 
watts,  from  the  brush-holder  terminals  of  the  generators.  These  effi- 
ciencies have  been  fulfilled  by  tests.  All  water  connections  are  tested 
to  800  pounds  pressure  to  the  square  inch.  In  making  the  efficiency 
tests,  measurements  are  made  through  the  standard  weir  commonly 
used  in  the  United  States,  verified  by  spouting  tests  by  working  water 
through  the  nozzles  of  known  diameters.  The  developed  power  is 
measured  by  the  best  electrical  instruments  obtainable. 


tains  its  own  independent  D.  C.  exciter,  12  poles,  built  directly  on 
the  revolving  field  shaft.  These  machines  are  also  directly  connected 
to  impulse  type  water  wheels. 

line  transmission. 
The  line  transmission  from  "Station  A"  to  the  center  of  distribution 
(at  the  Gold  Coin  Mine,  at  Victor)  includes  a  distance  of  eight  miles 
by  pole  line.  The  circuits  consist  of  three  power  wires  Xo.  4  B  &  S. 
gau.ee,  and  the  lighting  circuits  of  three  No.  6  B.  &  S.  gauge, 
which  are  ample  to  deliver  1,600  kw  at  less  than  a  five  per  cent, 
energy  loss.  These  lines  are  transposed  at  intervals  of  each  one- 
half  mile  along  the  line.  The  poles  also  carry  for  telephone  purposes 
two  No.  10  galvanized  iron  weather-proof  wires,  transposed  each  120 
feet.  The  insulators  were  furnished  by  R.  Thomas  &  Sons  Company, 
of  East  Liverpool,  Ohio.  They  are  slA  inches  in  diameter,  of  por- 
celain, and  each  is  made  up  of  three  independent  cups.  In  manu- 
facture they  were  subjected  to  a  40.000-voIt  salt  test.  The  line  volt- 
age is  12,600,  both  on  30  and  60  cycle  lines. 

sub-station  and  distribution. 
The  sub-station  is  a  brick,  steel,  concrete  structure,  fire-proof,  ad- 
joining the  Gold  Coin  ore  house,  in  Victor,    All  transmission  circuite 
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enter  this  building  where  the  current  is  transformed  through  nine  50- 
kw  oil  transformers,  General  Electric  type.  12,000  volts  primary  and 
460  volts  secondary,  for  local  lighting  distribution  connected  in  the 
Y  four-wire  system,  also,  for  local  power  work. 

There  is  installed  in  addition  a  set  of  three  50-kw  oil  transformers, 
12,000  to  350  volts,  which  operates  a  120-kw  rotary  converter,  which 
drives  a  locomotive  in  the  United  Mines  Transportation  Tunnel,  for 
ore  hauling  from  first  level  of  the  Gold  Coin  mine  to  the  Economic 
Mill;  and  for  the  Bull  Hill  Tunnel  haulage.  High  pressure  distrib- 
uting lines  leave  the  sub-station  in  various  directions  (after  first 
passing  through  20,000-voIt  oil  switches,  making  each  line  inde- 
p-?ndent)  to  Economic  Mill,  where  about  300  horse-power  is  delivered. 


conda  and  the  various  mines  in  that  vicinitj- — the  Morning  Glory, 
Doctor  Jack-Pot  and  others.  These  lines  also  reach  Elkton  on  the 
way  to  Anaconda,  where  lighting  is  also  distributed.  The  Pike's 
Peak  Power  Company  has  just  begun,  in  fact,  to  develop  its  various 
points  of  distribution.  It  has  already  reached  all  the  places  and 
properties  mentioned  with  a  good,  series  alternating  system  of  60 
cycle  arc  lighting,  which  is  distributed  in  three  directions  through 
one  70  and  one  50-arc  constant-current  transformer,  located  in  the 
\'ictor  sub-station. 

PLANS   FOR  EXTENSIONS. 

It  is  the  purpose  of  the  company  to  construct  an  independent  trans- 
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Figs.  7  .\nd  8. — Plan  and  Elevation.  Pike's  Peak  Plant. 


To  the  Beacon  Hill  there  is  a  power  distribution  for  hoists,  power  and 
lights.  To  the  Dcadwood  Mine  is  a  line  for  a  loo-hp  air  compressor, 
and  a  secondary  4f)o  volts  power  circuit  reaches  Independence,  Alt- 
man  and  the  Wild  Horse  districts.  Another  primary  line  reaches 
Cameron  and  Gillett,  after  first  passing  through  Goldfield.  all  for 
lighting  service,  and  distributed  in  each  of  tliese  (owns  through  their 
local  transformers  connected  in  delta. 

Two  additional  primary  distributing  lines  reach  .-Vnaconda.  where 
independent  liRliting  and  power  are  distributed  to  the  town  of  Ana- 


mission  line  from  "Station  B"  to  "Station  A,"  and  possibly  an  inde- 
pendent line  to  the  distributing  stations  in  Victor,  including  the  con- 
nections through  "Station  A."  thus  permitting  the  use  of  the  entire 
energy  of  both  stations  in  parallel  over  either  station's  lines,  or  to 
work  each  station  independently,  as  desired.  It  is  also  proposed  that 
transmission  lines  shall  be  extended  from  these  stations  to  other 
localities  within  reach.  Thus,  with  two  complete  pipe  lines,  pole 
lines  and  generating  station  systems,  the  most  unquestioned  re- 
liability ©f  service  may  be  counted  upon.     The  distribution  of  light 
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and  power,  together  with  the  company's  independent  telephone  sys- 
tem, constitutes  one  of  the  most  valuable  systems  of  its  kind  in  the 
country. 

It  is  also  the  intention  of  the  company  to  install  a  third  station  on 
the  combined  Beaver  streams,  at  a  point  near  the  mouth  of  the  canon, 
and  approximately  two  miles  below  "Station  B,"  the  lower  one  known 
as  "Station  C."  Here  the  difference  in  elevation  is  but  373  feet,  but 
the  volume  of  water  will,  it  is  believed,  develop  2,100  horse-power  less 
losses. 

The  company  owns  also  an  excellent  reservoir  site  on  east  Beaver, 


fig.   10. — generators,  switchboard  and  transformers^ 
pike's  peak  plant. 

at  1,700  feet  elevation  above  "Station  B,"  and  but  2^  miles  distant, 
which  reservoir  may  be  developed  to  excellent  advantage  in  the  near 
future. 

personnel  .-vnd  investment. 

It  may  be  added  that  the  Pike's  Peak  Power  Company  has  a  stock 

issue  of  $1,000,000  and  an  authorized  bond  issue  of  $150,000,  all  of 

which  is  owned  by  the  Woods  Investment  Company,  of  Victor  and 

Colorado  Springs.     The  present  cash  value  of  the  Power  Company 


FIG.   II. — VIEW  OF   switchboard  AND  GOVERNORS. 

alone  is  over  $1,000,000.  It  is  represented  by  Warren  Woods,  presi- 
dent; H.  E.  Woods,  vice-president;  F.  M.  Woods,  secretary  and 
general  manager,  and  R.  M.  Jones,  engineer  and  general  superin- 
tendent. 

The  company  was  organized  and  the  property  developed  origin- 
ally by  The  Woods  Investment  Company,  for  the  purpose  of  supply- 
ing power  and  light  to  the  milling  and  mining  interests  owned  and 
controlled  by  them  in  the  Cripple  Creek  mining  district,  but  the  work 


of  construction  was  carried  out  on  a  basis  of  much  larger  magnitude 
than  at  first  intended;  hence  the  company  is  now  supplying  current 
to  other  properties  and  doing  a  large  proportion  of  the  lighting  in 
the  various  towns  in  the  district. 

The  engineering  in  every  department  of  the  construction,  from  the 
beginning  to  the  present  operation,  was  carried  out  by  R.  M.  Jones, 
an  old  Edison  manager,  who  will  be  remembered  by  many  as  the  en- 
gineer of  The  Big  Cottonwood  Power  Company  and  the  "Jordan 
Narrows"  Plant,  described  in  these  pages  some  years  ago,  both  in  the 
Salt  Lake  Valley,  Utah,  and  prior  to  this  was  active  in  the  construc- 
tion of  the  central  lighting  plants  and  street  railways  in  Wyoming, 
Montana,  Utah  and  Nevada,  beginning  with  the  Laramie  Edison 
Plant,  in  1886. 


Railroads  and  Telegraph  Business- 


Discussing  the  recent  situation,  in  transferring  Pennsylvania  Rail- 
road lines  from  Western  Union  to  Postal  Telegraph  management.  Mr. 
J.  P.  Altberger,  superintendent  of  the  Western  Union  in  Philadelphia, 
says : 

"The  Western  Union  looks  upon  the  whole  affair  as  a  matter  of 
business.  It  is  like  the  lease  of  one's  house.  I*^  is  about  to  expire. 
Notice  has  been  given  to  vacate  the  premises.  The  Western  Union 
will  vacate.  That  is  all.  Our  pike  lines  traverse  practically  the  same 
territory  as  those  on  the  railroad  right  of  way;  and  these  pike  lines, 
instead  of  being  in  a  state  of  decay,  as  has  been  reported,  are  in  a  far 
better  condition  than  the  railroad  lines.  We  consider,  and  have  al- 
ways considered  them,  not  only  the  best  from  a  technical  point  of 
view,  but  also  in  a  commercial  way.  In  most  of  the  towns  where  the 
Postal  will  succeed  us  in  the  railroad  station  we  have  offices,  and 
will  lose  little  business,  and  what  we  do  get  will  be  more  profitable. 
The  railroad  company  gets  50  per  cent,  of  the  receipts  at  all  these 
stations.  The  operator  is  ticket  agent  and  expressman  as  well.  Nat- 
urally, having  so  much  to  do,  the  telegraph  business  is  not  given,  light' 
along,  the  best  of  attention.  The  message  is  sen*-  when  the  operator 
gets  time  from  his  other  duties.  Besidest  there  are  hundreds  of  mes- 
sages for  the  railroad  company  sent  every  day,  nnd  these  go  free, 
taking  the  time  of  the  operators  at  both  ends  without  any  profit  to 
the  telegraph  company.  In  dollars  and  cents  the  Postal  will  not  be 
better  off  than  they  were  before  they  succeeded  us.  The  cost  of  main- 
taining these  lines  quite  equals  the  receipts." 


Indiana  Electric  Light  and  Power  Organization. 

In  response  to  a  hundred  or  more  invitations  about  25  official 
representatives  of  the  central  station  electric  light  and  power 
companies  of  Indiana  held  a  meeting  at  the  Denison  House, 
Indianapolis,  a  short  time  ago  and  organized  the  Indiana  Elec- 
trical Association.  Among  the  chief  promoters  of  the  concern  are 
T.  A.  McReynolds,  general  manager  of  the  Kokomo  Electric 
Light  and  Railway  Company,  and  Hal.  C.  Kimbrough,  secretary 
of  the  Muncie  Electric  Light  Company.  The  latter  said  that  the 
main  purpose  of  the  organization  was  to  afford  the  officers  of  the 
various  companies  an  opportunity  to  become  acquainted  with 
each  other  for  mutual  information  and  assistance  regarding  the 
transaction  of  business  and  acquaint  each  other  with  the  various 
methods  in  vogue.  When  asked  if  it  was  not  also  the  purpose  of 
the  association  to  establish  a  uniform  rate  for  electricity  through- 
out the  state,  Mr.  McReynolds  said  that  question  would  be  taken 
up  later  on.  He  said  that  prices  throughout  the  state  for  light 
and  povver  range  from  5  cents  to  20  cents  a  thousand  watts.  "After 
due  pllowanc^:  being  made  for  the  varying  cost  of  fuel  in  different 
localities  adjacent  and  remote  from  the  coal  fields  the  discrepancy 
is  too  great"  said  he. 

The  first  regular  meeting  of  the  association  will  be  held  in 
Indianapolis,  September  17  and  18.  An  interesting  and  instructi-e 
programme  will  be  arranged.  It  is  the  purpose  of  the  association 
to  exchange  technical  information  as  well  as  to  profit  by  each 
other's  commercial  experience.  After  adopting  articles  of  associa- 
tion the  following  officers  were  elected:  T.  A.  McReynolds, 
Kokomo,  president;  J.  K.  Harding,  Laporte.  first  vice  president; 
R.  N.  Parrett,  Princeton,  second  vice  president;  Hal.  C.  Kim- 
brough, Muncie,  secretary,  treasurer;  Executive  Committee,  S. 
E.  Card,  Richmond;  C.  F.  Hewitt.  Elkhart:  A.  M.  Barron,  Frank- 
lin; W.  F.  Weyerbacker,  Booneville.  Finance  Committee,  A.  M. 
Barron,  J.  H.  Harding  and  C.  F.  Hewitt. 
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Surges  in  Transmission  Circuits. 


Bv  F.  G.  Balm. 

A  PAPER  was  presented  by  Mr.  C.  P.  Steinmetz  at  the  annual 
meeting  of  the  American  Institute  of  Electrical  Engineers  a 
year  ago,  discussing  the  subject  of  the  causes  and  probable 
effects  of  the  rise  in  potential  over  transmission  circuits,  but  the 
paper  was  remarkably  mathematical,  and  for  that  reason  probably  did 
not  receive  the  attention  it  deserved.  The  subject  has  since  been 
discussed  by  Dr.  Kennel ly'  and  by  Mr.  Percy  H.  Thomas."  These 
men  are  to  be  congratulated  on  their  clear  line  of  reasoning. 

The  subject  is  an  interesting  one  to  us,  as  we  have  all  seen  lightning 
arresters  fused  on  account  of  the  sudden  opening  of  a  circuit.  I  shall 
attempt  to  put  the  matter  as  briefly  as  possible,  and  in  such  a  form 
that  the  rise  in  potential  which  we  may  get  under  the  worst  con- 
ditions may  be  easily  and  quickly  determined.  Three  cases  will  be 
discussed : 

a.  Opening  a  line  under  a  load  or  short  circuit. 

b.  Closing  a  high  potential  line  switch  to  charge  the  line. 

c.  Opening  a  high  potential  line  switch  to  "deaden"  the  line. 

{a)  Opening  a  Line  Under  Load  or  Short  Cirruit. — Let  us  con- 
sider the  case  of  a  long  line  with  a  receiver  load  concentrated  at  the 
end.  The  line  capacity  will  be  assumed  equivalent  to  a  single  capacity 
at  the  center  of  the  line.  W'c  will  consider  one  leg  of  a  three-phase 
system.  The  self-induction  of  one  wire  from  the  generator  to  the 
center  of  the  line,  that  is.  up  to  the  capacity,  is  L,  and  the  capacity  of 
the  entire  line  as  a  condenser  is  C  (C  is  the  capacity  between  one  line 
wire  and  neutral).  A  current,  /,  flows  over  the  line  and  is  suddenly 
interrupted.  As  is  well  known,  the  energy  stored  up  in  the  magnetic 
field  (due  to  the  current  /),  between  the  generator  and  the  center 
of  line  is  L/Vs-  If  the  current  is  suddenly  interrupted,  this  energy  must 
flow  into  line  condenser,  since  their  is  no  other  outlet.     (It  should 

,be  noticed  that  when  the  receiver  is  opened  the  line  condenser  is  in 
series  with  one-half  the  line  and  the  generator).  If  y  is  the  resulting 
potential  across  the  line  condenser,  the  energy  stored  up  in  the  con- 
denser is  CF'/i.  But  this  is  the  same  amount  of  energy  which  was 
previously  stored  in  the  magnetic  field,  neglecting  the  small  loss  due 
to  the  current  flowing  over  the  line  resistance  in  flowing  over  the  line 
into  the  condenser.     Therefore. 


2 


2 


f=iwc/L  =  rc(-;^) 


(I) 


The  current  produced  in  a  condenser  of  capacity  C  by  an  electro- 
motive ff>rce  having  a  freciuency  P  is  equal  to  (applied  e.  m.  f.)  X 
C  2'TrF. 


Comparing  terms  with  (i)  we  see  that 


1   LC 


=   2-F, 


in  which  /•"  is  the  fre(|uoncy  of  the  current  m  the  condenser,  (i) 
may  therefore  be  written  : 

/    =    IC   2TTI-,  (2) 

in  which  /•'  is  the  natural  periodicity  of  one-half  the  line.  What 
really  happens  then  when  we  interrupt  the  current  /,  is  that  the  same 
current,  having  its  natural  outlet  cut  off,  flows  into  the  line  con- 
denser and  charges  the  line.  But  the  line  condenser  cannot  remain 
charged,  and,  therefore,  the  condenser  discharges  again  into  the 
line  self-induction,  and  the  energy  again  is  in  the  form  of  magnetic 
energy.  The  magnetic  field,  then,  again  breaks  down,  giving  up  its 
energy  to  the  capacity  and  the  whole  cycle  is  gone  over  again  and 
again,  until  the  resistance  of  the  line  consumes  the  energy  originally 
stored  in  the  line  self-induction.  Tlie  frequency  of  the  givo-and- 
fako  of  energy  between  the  capacity  and  line  self-induction  is  de- 
termined by  the  natural  periodicity  of  the  circuit  F.  The  fre- 
quency F  in  the  equation  (2)  is.  therefore,  the  frequency  of  the 
current  /,  after  this  current  has  been  interrupted  at  the  receiver. 
If  the  circuit  is  working  normally  at  a  frequency  f,  the  current   / 

•  A    paper    re.id    at    the    annual    meeting    of    the    Pacific    Coast    Tr«n8mi!«»ion 
Association,  San  Francisco,  Cal.,  June  18,  190a. 

'  "Surges  in  Transmission  Circuits."  l>y  .\.   E.   Kennelly.   Elkcthicai.   Worlc 
AND   Engineer.   Nov.   33,    1901. 

'  "Sf.itic  Strains  in   High    To'ential    Circuits."   hy   Percy   H.    Thomas,    7».7i!x- 
actions  of  the   \meri':an   Institute  of  Electrical   Engineers.     February,   igoj. 


changes  from  a  frequency  /  to  a  current  of  frequency  F,  that  is,  from 
the  normal  impressed  period  to  the  natural  period  of  the  circuit. 

The  natural  periodicity  of  a  circuit  may  be  easily  found  from  the 
equation. 

2^F  —  i/\  LC,  or 

F  =  i/2TrVLC.  (3) 

For  a  three-phase  transmission  line  we  may  take  the  self-induction 
for  one-half  line,  for  one  wire,  as  .08  henries  per  hundred  miles,  or 
L  =  .08  H,  H  being  the  length  of  line  in  hundred  miles.  C  may  be 
taken  as  two  microfarads  per  hundred  miles,  or  C  ^  2H/10*  farads. 
Substituting  for  C  and  /-  in  equation  (3J,  gives  us  approximatelj-, 
F  =  400/ H.  (4> 

(This  frequency  will  not  differ  much  for  different  distances  be- 
tween wires,  because  an  increase  in  the  distance  will  increase  L  and 
decrease  C,  the  product  remaining  nearly  the  same.  The  same  is 
true  for  different  sizes  of  wire.) 

That  is.  a  line  100  miles  long  has  a  natural  periodicity  of  about 
400;  a  200-mile  line  a  periodicity  of  200,  etc.  If  we  are  operating 
normally  at  60  cycles,  a  200-mile  line  has  a  natural  periodicitj-  of 
little  more  than  three  times  the  frequency  of  operation. 

From  (2)  we  get  the  potential  across  the  line  condenser  due  to 
interrupting  the  current  /  equal  to 

V  =I/C2^F.  (5) 
Substituting  for  C  the  value  2  H/io*,  and  for  F  the  value  400'H. 

we  get  the  simple  equation, 

y  z=20oI  (approximately).  (6,1 

That  is.  the  rise  in  potential  is  as  a  first  approximation  independent 
of  the  length  of  the  line  and  equal  to  200  times  the  interrupted  cur- 
rent in  amperes.  If  /  is  equal  to  100  amperes  (141  amperes  maxi- 
mum), and  the  current  is  interrupted  when  it  has  its  maximum 
value,  then 

V  =  28,200  volts  =  200  X  100  V2. 

Interrupting  200  amperes  would  give  us  double  this  rise.  This 
electromotive  force  will  be  superimposed  on  the  line  electromotive 
force,  so  the  maximum  strain  possible  for  any  interrupted  current  is 

Maximum  strain  =£V2  -|-  200  /V2. 

L  is  the  voltage  between  line  wire  and  neutral,  and  /  is  the  current 
in  amperes  interrupted.  It  has  been  frequently  noticed  that  a  line 
having  been  short-circuited  and  the  short-circuit  broken,  the  short- 
circuit  will  frequently  re-establish  itself  or  a  new  short  start  at  some 
other  place  between  points  across  which  the  line  voltage  could  not 
jump.  The  superposition  of  the  oscillating  electromotive  force  due 
to  the  removal  of  the  short-circuit  to  the  line  electromotive  force 
is  no  doubt  the  explanation.  We  have  assumed  that  the  current  is 
instantly  interrupted.  .\n  arc  will  always  be  formed  which  will  re- 
duce the  rise  in  potential. 

On  account  of  the  inductive  drop  over  the  line,  it  is  very  probable 
that  the  current  to  be  transmitted  over  one  wire  of  a  long-distance 
transmission  (too  to  200  miles)  must  be  limited  to  about  100  am- 
peres, unless  the  frequency  is  reduced  below  60.  One  hundred  am- 
peres, at  60  cycles,  transmitted  ovei  a  line  200  miles  long  gives  us 
an  inductive  drop  of  about  50  per  cent,  with  50,000  volts  between 
wires.  The  generators  will  probably  deliver  four  times  full  load 
current  as  a  maximum  on  short-circuit.  A  short-circuit  in  the 
center  of  the  line  would,  therefore,  give  us  about  twice  full  load 
current,  so  that  the  maximum  rise  in  potential  due  to  the  inter- 
ruption of  the  short-circuit  would  be  about  56.000  volts.  If  the  line 
is  operating  at  .'^o.ooo  volts  (.equals  30.000  \  2  maximum)  between 
neutral  and  line  wire,  the  strain  would  be  a  little  more  than  twice 
the  normal.    Under  certain  conditions  a  greater  rise  may  take  place. 

In  the  above  we  have  assumed  a  long  trunk  line  with  a  receiver 
at  the  end.  When  the  receiver  current  is  interrupted,  the  line 
current  is  forced  into  the  condenser.  On  our  long  lines,  however, 
we  usually  have  loads  distributed  along  the  entire  length,  and  if  there 
is  a  load  on  at  different  points  the  line  discharges  a  portion  of  its 
energy  into  the  local  distributing  circuits,  and  the  rise  in  potential 
is  therefore  limited. 

The  amount  of  energ>-  stored  in  one-half  of  a  loo-mile  line  is 
quite  small.     For  200  amperes  it  is 

,  „,          .o8(2no)*  -  , 

Lr/2  = =  1600  joules. 

That  IS  i.fHX)  watts  for  one  second.     This'amoimt  oi  energy  can 
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be  easily  consumed  by  the  local  distributing  systems  and  the  line 
relieved  of  excessive  strains.  It  is,  therefore,  important  in  a  long 
line  to  have  the  loads  distributed  as  much  as  possible,  and  then  if 
we  have  even  'the  worst  conditions  of  a  short-circuit  no  excessive 
rise  in  potential  will  probably  take  place. 

(b)  Closing  a  High  Potential  Line  Szvitch. — On  first  closing  a 
line  switch  on  a  dead  line,  a  current  will  flow  into  the  condenser. 
But  this  current  to  reach  the  condenser  must  flow  over  the  line 
self-induction,  and  energy  will  be  stored  in  the  magnetic  field.  This 
energy  will  then  discharge  into  the  condenser  and  add  to  the  charge 
already  in  it.  The  maximum  rise  in  potential  is  double  normal  work- 
ing value. 

(c)  Opening  Line  Switch. — If  we  open  a  line  switch  to  deaden  the 
line  we  have  the  condenser  of  the  line  discharging  at  the  periodicity 
of  the  line  across  the  switch  terminals  the  moment  they  are  separated, 
due  to  the  charging  current  of  the  condenser,  the  potential  of  the 
line  rises  to  its  maximum  working  value  at  the  normal  frequency 
of  the  circuit.  Before  the  switch  jaws  can  be  separated  very  far, 
the  line  potential  due  to  the  oscillating  current  in  the  line  will-  be 
superposed  on  the  potential  across  the  switch  due  to  the  generator. 
This  may  cause  the  arc  to  re-establish  itself  several  times  before 
the  line  is  finally  dead.  The  maximum  possible  rise  in  potential  in 
this  case  is  double  normal  working  value. 

We  see  from  the  above  that  the  most  dangerous  condition  is 
brought  about  when  we  suddenly  open  a  short-circuit.     Curve  I  in 
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CURVES  OF  TRANSMISSION  CIRCUIT. 

the  figure  shows  the  oscillating  potential  due  to  interrupting  150 
amperes  on  a  line  about  130  miles  long.  Curve  II  shows  the  gener- 
ator potential,  and  curve  III  the  resultant  line  potential.  The 
voltage  of  the  line  is  25,000  between  neutral  and  line  wire,  and  the 
frequency  60.  The  current  is  interrupted  so  as  to  produce  maximum 
rise  of  potential. 

The  resultant  potential,  we  see,  is  very  much  different  from  the 
impressed  generator  pressure.  If,  we  continue  to  lengthen  our  lines 
until  the  natural  periodicity  of  the  circuit  becomes  nearly  equal  to 
the  impressed  periodicity  it  is  very  probable  that  we  will  have 
some  new  problems  to  solve.  It  may  be  that  this  will  prove  the  de- 
termining factor  which  will  limit  the  distance  of  transmission.  It 
is  intended  to  carry  on  some  experimental  work  in  this 
direction  in  the  near  future  to  determine,  if  possible,  what  new 
problems  would  have  to  be  met  if  our  lines  should  reach  a  length 
of  from  400  to  1,000  miles. 


Church  Service  By  Telephone. 


Reports  from  Washington,  Ind.,  state  that  the  Cent:al  Union  Co. 
at  that  place  started  a  new  kind  of  telephone  service  for  the  benefit 
of  those  who  wish  to  listen  to  church  services  going  on  in  the  c;ty, 
without  actually  attending.  Transmitters  are  placed  in  front  of  the 
pulpit  at  the  leadhig  churches,  and  subscribers  can  be  connected  to 
hear  the  church  service  desired.  The  first  test  of  the  plan  was  made 
June  13,  when  telephone  subscribers  of  Washington  and  surrounding 
country  listened  to  the  sermon  of  Rev.  J.  F.  Floyd.  The  idea  is  a 
very  old  one,  but  seems  never  to  have  been  sustained  in  "commercial" 
practice  by  exchanges. 


By  Edgar  Knowlto:'.'. 

IN  the  past  two  or  three  years  there  has  been  a  marked  increase  in 
the  number  of  direct-connected  alternators,  and  the  angular 
variation  allowable  for  successful  parallel  operation  has  re- 
ceived much  attention,  the  October  meeting,  last  year,  of  the  Amer- 
ican Institute  of  Electrical  Engineers  being  entirely  devoted  to  this 
subject.  This  article  v/ill  discuss  the  influence  of  speed  on  the 
amount  of  flywheel  effect  required. 

For  oidinary  power  work,  assuming  other  conditions  equal,  the 
flywheel  effect  varies  inversely  as  the  square  of  the  speed,  while  in 
engines  driving  alternators  it  varies  inversely  as  the  fourth  power  of 
the  speed.    The  reason  for  this  will  now  be  taken  up. 

For  successful  parallel  operation  it  has  been  found  advisable  to 
limit  the  phase  displacement  between  two  alternators  to  5  degrees. 
This  means  that  the  revolving  part  of  either  machine  must  not  vary 
from  a  mean  position  more  than  2.5  electrical  degrees.  When  a  con- 
ductor passes  from  the  influence  of  one  pole  to  that  of  the  next 
like  pole,  the  value  of  the  e.  m.  f.  induced  therein  passes  through  a 
complete  cycle  of  360  degrees.  Therefore,  the  angular  displacement 
of  the  revolving  part  which  corresponds  to  a  phase  displacement  of 
2.5  degrees  is : 


2.5 


5 


No.  poles 

2 


No.  poles 


The  angular  variation  is  kept  within  the  above  limit  by  the  inertia 
of  the  revolving  parts.    Since  we  are  considering  only  the  influence 
of  speed,  we  will  assume  that  engines  of  the  same  type  have  similar 
crank-pin  efforts,  and,  therefore,  the  same  relative  tendency  to  spe- J 
variation  during  a  revolution. 
Let  W  =  weight  of  the  revolving  part. 
R  =  the  radius  of  gyration. 
.S"   =  revolutions  per  minute. 
P  ^  number  of  poles. 
Fo  -=  average    velocity    in    feet    per    second    at   the    radius    of 

gyration. 
V\  :=  maximum,  ditto. 
V-x  =  minimum,  ditto. 

T  =  time  in  seconds  elapsing  during  that  speed  variation  which 
causes  the  greatest  angular  displacement.     We  will  as- 
sume that  this  variation  is  above  the  normal. 
K  =.  the  ratio  of  T  to  the  time  required  for  i  revolution. 
Then 

60  K 
S 


T  = 


(I) 


The  kinetic  energy  is  given  out  by  the  revolving  parts  changing  in 
speed  from  V\  to  Vt  is 


Ke 


W[V,^—  F.') 


(2) 


-P-       X    2  TT  7?    =      number  of  feet  that  a  point  at  the  radius  of 
^  gyration  becomes  displaced  from  a  mean 

position. 


V, 


F„ 


X   T  =  ditto. 

2 

This  assumes  a  uniform  increase  of  speed  from  Vo  to  Vi,  which, 
while  not  strictly  correct,  does  not  affect  the  general  formula  which 
is  here  derived. 

^'  ~  ^^    X    T  =   ^5       X  2  TT  ^ 
2  360  P 


V,  =    V,  + 


•175^ 
TP 


•'2  "^0  P  P 


substituting  the  value  of  T  as  given  in  (i) 


V,  =  v,+ 


.ooiqR  X  S 
7^' 
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.0029  li  X  S 
PK 

.0116^  X  5X  r" 
PK 


2^R  y.   S   ^  ..047  >?X  S 
"  60 

substituting  this  value  of  Vt. 

.00122  J?*  X   S* 


l\*  -  F »  = 


P/C 


substituting  this  value  of  Fi'  —  Vt    in  (2) 
IV  X  .00122/?*  X   5* 


A'.  = 


2;rPA' 


F"or  engines  of  similar  type  this  quantity,  K^,  is  practically  a  con- 
stant percentage  of  the  foot  lbs.  of  work  dor.e  during  one  revolution. 
I^t  thi.s  percentage  equal  c,  then 

„  c  K  w       , 

Kt  =    — ^ —  ,  then 


c  K  w    _ 
kVA"  = 


14'  X  .00122  X  /?'  X  5» 
2^/'A' 

f  A'w  X  52800  X  P  K 


and 


'3) 


substituting  this  value  of  P  in  (3), 

c  KwY^K  X  ~  X  6,336,000 


VV  A"  = 


.9* 


The  variables  in  the  second  member  of  this  equation  are 

A'  //',    ^   and  6« 
substituting  //  for  the  constants 

—  ^, 


(4» 


This  shows  that  the  flywheel  effect  varies  directly  as  the  A'-t'  and 
cycles,  and  inversely  as  the  fourth  power  of  the  revolutions  per 
minute. 

In  a  paper,  entitled  "Some  of  the  Requisites  of  Modern  Lighting 
Generator  Sets,"  read  by  Mr.  H.  G.  Reist  before  the  Engine  Build- 
ers' Association,  and  published  in  the  Electrical  World  and  En- 
gineer, of  Dec.  15,  1900,  there  is  given  this  formula  for  obtaining  the 
weight  of  the  revolving  parts  of  a  direct-connected  generating  set, 
namely. 


W  = 


C  X  A'w  X  100'  X    5000' 
S*  (speed  in  ft.  f)er  minute  at  rad.  of  gyr.)^ 


(5) 


The   values  of  C"  for  difTcrcnt   cycles   and   types  01   engines   were 
given  as  follows : 

Hortsontal  Horizontal  Vertical 

Tandem  Comf>.  Cross  Comp.  Cross  Comp. 

25  cycles 65  40  60 

40  cycles 104  64  06 

60  cycles 150  96  144 

It  will  be  notices!  that  for  the  same  type  of  engine  C  varies  directly 
as  the  number  of  cycles. 

Ch.iiigiiig  ihc  formula  (5)  to  give  the  vahic  of  If'A".  we  have 

,.,,,_     A'w  X  0  X  o»  I  (6, 

S* 

This  is  another  form  of  formula  (4). 
O  Xio*  being  substituted  for  A  X  V.    When  C  has  the  values  given 
above  the  values  of  O  are  as  follows: 

Horizontal  Horizontal  Vertical 

Tandem  Comp.  Cross  Comp.  Cross  Comp. 

25  cycles 410  253  380 

40  cycles 660  405  607.5 

60  cycles qgo  607.5  910 


In  addition  to  preventing  too  great  an  angular  displacement  during 
one  revolution,  the  flywheel  must  be  heavy  enough  to  prevent  too 
great  a  variation  in  speed  during  the  interval  between  a  change  in 
load  and  the  final  adjustment  of  the  regulator  for  that  load.  The 
amount  of  flywheel  effect  necessary  to  accomplish  the  latter  bears 
no  relation  to  the  amount  required  for  the  former,  and  it  is  usually 
much  less;  but  the  author  of  the  paper  mentioned  has  informed 
the  writer  that  he  has  occasionally  found  that  formula  (5)  gives 
too  light  a  flywheel  for  the  latter  requirement  when  used  for  the  hori- 
zontal cross-compound  engines  driving  25-cycle  alternators.  It  will 
be  noticed  that  the  value  of  C  for  such  a  case  is  much  the  lowest 
of  any  in  the  table. 

The  importance  of  selecting  as  high  a  speed  as  possible  is  shown 
by  the  following  table  calculated  by  formula   (6)  : 

Cycles  KW.  S  IV  R' 

60  600  100  3,640,000 

60  600  120  1,750,000 

60  600  150  720,000 

To  the  advantage  of  the  reduced  weight  of  the  revolving  part  is 
added  that  of  making  the  alternator  itself  smaller  and  cheaper. 
With  the  usual  t>T)e  of  generating  set  having  the  flywheel  separate 
from  the  alternator  the  weight  of  the  flywheel  is  kept  down  by  using 
as  large  a  diameter  for  the  wheel  as  the  stresses  in  the  rim  will  per- 
mit. This  causes  the  diameter  of  the  flywheel  to  be  considerably 
greater  than  that  of  the  revolving  element  of  the  alternator.  With 
a  flywheel  effect  based  on  the  foregoing  formulae  the  approxuncte 
weight  of  the  separate  flywheel  varies  inversely  as  the  square  of  the 
speed. 

Although  high-speed  is  of  considerable  advantage  in  sets  having 
a  separate  flywheel,  it  is  of  far  greater  advantage  in  the  type  where 
the  flywheel  is  combined  with  the  revolving  element  (usually  the 
field)  of  the  alternator.  When  this  is  done  it  is  not  advisable  to  use 
the  same  diameter  for  the  flywheel  that  we  would  for  a  flywheel 
separate  from  the  revolving  field.  The  two  principal  reasons  for 
this  are  that  the  mounting  of  the  poles  on  the  rim  would  cause  ad- 
ditional stresses  therein,  and  the  large  diameter  would  increase  the 
cost  of  the  alternator  proper,  especially  the  armature  frame.  For 
the  greater  the  span  the  heavier  must  be  the  frame  to  prevent  ex- 
cessive deflection.  It  is  customary  to  choose  a  somewhat  smaller 
diameter  and  increase  the  section  of  the  flywheel  rim  to  give  the 
required  flywheel  efTect. 

A  consideration  of  the  formula  derived  will  show  that  the  ideal 
machine  for  the  flywheel  type  is  one  of  the  lowest  number  of  cycles  and 
the  highest  speed ;  and  since  a  high  voltage  alternator  must  usually 
be  made  of  larger  diameter  than  one  of  low  voltage,  this  might  be 
added  as  a  third  requirement.  This  does  not  mean  that  flywheel  ma- 
chines cannot  be  built  advantageously  except  they  meet  these  require- 
ments, but  simply  that  in  comparing  the  advantages  of  the  flywheel 
and  non-flywheel  types,  the  flywheel  type  will  appear  to  better  advan- 
tage when  the  cycles  arc  low  and  the  speed  and  voltage  high.  For  in- 
stance, the  cost  of  a  set  of  a  given  frequency,  output  and  speed  might 
be  as  follows  for  the  difTerent  voltages  and  types : 

15.000  volts.     Flywheel  type,  cost  represented  by  i 
15,000   "        Separate   flywheel,  cost  represented  by   1.25. 
480       "         Flywheel   type,  cost  represented  by  .9 
4S0      "        Separate  flywheel,  cost  represented  by   1.05 

The  high-voltage  flywhcd  type  set  cost  20%  less  than  the  high- 
voltage  separate-flywheel  set.  while  the  low-voltage  flywheel  set 
costs  but  14%  less  than  the  low-voltage  separate-flywheel.  The 
question  whether  the  flywheel  or  separate  flywheel  type  is  the  most 
desirable  can  be  decided  only  after  a  careful  investigation  of  the 
costs  and  the  advantages  of  each.  But  in  cither  case  as  high  a 
speed  should  be  chosen  as  the  reliability  of  operation  of  the  engine 
will  permit.  In  the  Corliss  type  of  engine  the  speed  is  usually 
limited  by  the  valve  action.  In  other  t>T)cs  it  is  usually  limited  by 
the  heating  of  the  rubbing  surfaces  and  by  deterioration  of  the  mov- 
ing parts,  too  high  a  speed  necessitating  frequent  shut-downs  for 
repairs.  The  tendency  is  toward  higher  speeds  and  engines  are  now 
built  for  speeds  that  were  considered  prohibitive  a  few  years  ago. 

The  steam  turbine,  like  the  waterwheel.  has  no  tendency  to  varia- 
tions in  angular  velocity,  therefore  is  an  ideal  engine  in  this  respect. 
Its  high  speed  makes  it  possible  to  secure  a  large  output  compared 
with  its  size  and  weight.  But  more  than  ordinary  care  must  be 
exercised  in  the  design  of  alternators  driven  by  it  on  account  of  the 
centrifugal  force  of  the  revolving  parts. 


July  26,  1902. 
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Attenuation  and  Distortion  on  Long  Distance  Telephone 

and  Power  Transmission  Lines  Regarded  as 

Hydrodynamic  Phenomena.* 


By  Henry  T.  Eddy. 

THE  analogy  between  a  steady  flow  of  water  in  a  long  pipe 
under  the  action  of  a  constant  head  and  a  continuous  current 
of  electricity  under  some  constant  pressure  such  as  is  fur- 
nished by  one  or  more  cells  of  a  battery,  has  often  been  employed 
to  give  a  clear  elementary  physical  conception  of  the  mathematical 
relations  expressed  in  Ohm's  law.  In  this  case  the  applied  pressure 
is  gradually  consumed  by  the  resistance  experienced  by  the  current, 
and  in  strict  analogy  with  the  flow  of  water,  the  loss  per  unit  of 
length  is  proportional  to  the  product  of  the  square  of  the  current 
and  the  first  power  of  the  resistance.  So  far  as  the  mathematical 
relations  are  concerned  the  two  problems  are  identical. 

It  is  the  object  of  this  paper  to  extend  this  hydrodynamic  analogy 
to  the  more  complicated  case  of  long-distance  transmission  by  alter- 
nating currents  in  general. 

Telephone  transmission  has  been  specifically  mentioned  in  the 
title  in  order  to  include  the  general  case  of  variable  frequency. 
The  importance  of  thus  extending  and  enlarging  this  analogy  will 
be  evident  when  we  reflect  that  all  the  complicated  phenomena  of 
long-distance  electrical  power  transmission,  by  any  combination  of 
land  lines  and  cables  with  their  sending  and  receiving  apparatus  may 
be  completely  reproduced  in  all  its  details  of  operation  by  simple 
pumping  machinery  with  its  transmission  pipes  and  air  chambers, 
whose  pipes  and  air  chambers,  whose  manner  of  operation  may  be 
made  clear  to  anyone  without  the  aid  of  higher  analysis.  Let  us 
first  take  the  case  of  a  double  acting  pump  cylinder  and  piston  in 
which  the  two  ends  of  the  cylinder  are  connected  by  a  simple  pipe 
or  by-pass  without  valves.  When  this  apparatus  is  filled  with 
water  and  the  piston  is  moved  back  and  forth  by  a  uniformly  rota- 
ting crank,  the  water  is  forced  through  the  by-pass  alternately  from 
one  end  of  the  cylinder  to  the  other.  If  the  by-pass  is  short,  the 
resistance  to  motion  may  be  taken  as  due  to  fluid  friction  only,  since 
the  inertia  of  the  water  may  then  be  disregarded.  This  is  in  every 
particular  analagous  in  the  manner  of  its  operation  to  a  sinusoidal 
electromotive  force  acting  in  a  circuit  whose  induction  and  capacity 
may  be  disregarded  in  comparison  with  its  ohmic  resistance. 

But  in  case  the  pipe  connecting  the  ends  of  the  pump  cylinder  be 
made  very  long  and  the  size  sufficient  to  greatly  reduce  the  friction, 
we  may  disregard  this  in  comparison  with  the  resistance  due  to 
the  inertia  of  the  water.  The  resistance  due  to  inertia  is  propor- 
tional to  the  product  of  the  mass  of  water  moved  by  its  acceleration. 
Since  this  acceleration  is  greatest  at  the  beginning  of  the  stroke 
and  vanishes  at  middle  of  the  stroke,  where  it  changes  to  a  retard- 
ation of  amount  increasing  to  the  end  of  the  stroke,  it  is  evident  that 
the  phase  of  the  current  lags  a  quarter  of  a  revolution  or  period  be- 
hind that  of  the  pressure,  the  pressure  being  a  maximum  at  the  be- 
ginning of  the  stroke,  and  the  current  a  maximum  at  the  middle 
of  the  stroke.  During  the  retardation  of  the  piston  the  inertia  of 
the  water  acts  to  drive  the  piston  forward,  and  (disregarding  fric- 
tion) as  much  energy  is  returned  to  the  piston  during  retardation  as 
is  exerted  by  it  during  acceleration,  so  that  on  the  whole  no  loss 
of  energy  occurs  during  the  stroke.  In  these  particulars  this  case 
differs  from  that  previously  considered,  where  the  pressure  is  in 
phase  with  the  current  and  energy  is  expended  against  resistance 
during  the  entire  stroke. 

Now  suppose  that  fluid  friction  and  inertia  coexist  in  the  connect- 
ing pipe ;  it  is  evident  that  their  coexistence  does  not  affect  the 
separate  actions  which  have  been  described.  The  current  or  flow 
back  and  forth  is  that  due  to  the  reciprocating  motion  of  the  piston, 
and  the  pressure  is  the  resultant  of  the  two  pressures  already  de- 
scribed, differing  in  phase  by  quarter  of  a  period.  The  lag  of  the 
current  will,  therefore,  be  less  than  a  quarter  of  a  period. 

The  inertia  of  the  motor  is  entirely  analogous  to  the  self-induction 
of  an  electric  circuit,  and  the  case  of  combined  fluid  friction  and 
inertia  is  mathematically  in  every  particular  the  same  as  an  alter- 
nating-current circuit  having  distributed  ohmic  resistance  and  self- 
induction. 

Next  let  us  imagine  the  short  by-pass  first  considered  to  be  suffi- 
ciently increased  in  diameter  to  make  it  a  globular  chamber  as  large 
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or  larger  than  the  cylinder  itself,  and  let  it  be  furnished  with  an 
elastic  diametrical  diaphragm  (of  sheet  rubber  for  example),  which 
occupies  a  diametral  position  whenever  the  piston  is  at  the  middle 
of  the  stroke.  It  is  evident  that  when  the  piston  is  at  the  begin- 
ning of  the  stroke  the  tension  of  the  stretched  diaphragm  exerts  a 
negative  pressure  or  suction  to  force  the  piston  forward  in  its 
stroke,  which  vanishes  at  the  middle  of  the  stroke,  after  which  the 
pressure  exerts  a  retardation  whose  amount  increases  to  a  maximum 
at  the  end  of  the  stroke.  But  the  total  energy  exerted  by  the  dia- 
phragm and  restored  to  it  are  equal. 

The  action  of  the  diaphragm  differs  from  the  action  of  the  inertia 
of  thj  water  previously  considered  in  the  one  particular  only;  it 
exerts  its  greatest  forward  pressure  at  the  instant  the  inertia  exerts 
its  greatest  back  pressure,  consequently  when  we  disregard  fluid 
friction,  the  phase  of  the  current  is  one  quarter  of  a  period  in  ad- 
vance of  the  pressure. 

It  thus  appears  that  the  effect  of  such  diaphragm  is  opposite  to 
that  of  the  inertia  of  the  water,  so  that  a  diaphragm  having  sufficient 
tension  would  completely  destroy  the  effect  of  the  inertia  of  the 
water.  The  general  effect  of  this  arrangement  is  to  relieve  to  a 
greater  or  less  extent  the  greater  pressures,  positive  or  negative,  at 
each  end  of  the  stroke  arising  from  the  inertia  of  the  water.  Fur- 
thermore, it  may  be  noticed  that  a  somewhat  different  device  from 
that  just  mentioned  might  be  employed,  whose  resultant  action  would 
nevertheless  be  of  the  same  nature.  For  example,  instead  of  enlarg- 
ing the  by-pass  let  two  equal  air  chambers  be  placed  on  it,  one  near 
each  end  of  the  cylinder.  This  is,  in  fact,  the  manner  in  which  re- 
lief is  actually  obtained  in  pumping  machinery,  from  the  shock  and 
greatly  increased  pressure  at  the  beginning  and  end  of  the  stroke 
arising  from  the  inertia  of  the  water.  Mathematically,  the  effect 
is  the  same  as  that  of  the  diaphragm  previously  described. 

The  operation  of  the  diaphragm  and  air  chambers  just  considered 
is  strictly  analagous  to  that  of  capacity  in  an  alternating-current 
circuit,  the  diaphragm  to  capacity  in  series,  and  the  two  air  chambers 
to  capacity  in  shunt,  and  by  these  self-induction  may  be  neutralized 
to  a  greater  or  less  extent  according  to  their  relative  amounts. 

We  have  thus  far  considered  merely  the  peculiarities  of  the  trans- 
mitting or  connecting  pipes  in  their  relation  to  the  double  actmg 
force  pump  regarded  as  the  source  of  energy.  We  need  next  to  con- 
sider a  receiving  pump  which  shall  take  and  utilize  the  energy  not 
expended  in  fluid  friction.  Let  the  receiving  pump  be  assumed  first 
to  be  exactly  like  the  force  pump,  and  to  actuate  a  crank,  flywheel 
and  other  machinery  on  which  energy  is  expended  uniformly.  The 
crank  end  of  this  second  cylinder  is  connected  directly  by  a  pipe 
with  the  crank  end  of  the  force  pump,  and  the  other  end  likewise.  In 
this  case  the  energy  expended  in  fluid  friction  and  inertia  may  be 
neglected  in  comparison  with  the  energy  transmitted  ;  this  arrange 
ment  will  transmit  power  from  the  driving  crank  to  the  driven  crank 
much  as  would  a  belt  or  train  of  cog  wheels.  But  suppose  now  that 
the  second  cylinder  is  connected  to  the  first  by  very  long  pipes,  miles 
long  for  example,  in  which  the  inertia  of  the  water  becomes  a  con- 
trolling factor  of  the  transmission.  It  would  evidently  become  prac- 
ticably impossible  to  make  the  water  oscillate  w-ith  any  rapidity  in 
such  a  closed  pipe  under  ordinary  circumstances.  But  let  there  be 
a  series  of  air  chambers  uniformly  distributed  along  the  entire  length 
of  the  connecting  pipes,  or,  what  would  amount  to  nearly  the  same 
thing,  let  the  pipe  be  an  elastic  hose  requiring  equal  pressures  to 
enlarge  or  diminish  its  cross  section. 

This  will  at  once  entirely  change  the  circumstances  of  the  case, 
for  the  air  chambers  near  the  force  pump  will  readily  receive  the 
water  as  it  flows  from  the  force  pump  and  transmit  it  to  those  next 
along  the  line  and  so  on,  so  that  a  wave  nf  pressure  will  pass  along 
the  pipe  and  at  the  same  velocity  a  wave  of  current  will  pass  having 
its  maximrm  flow  at  points  where  certain  high  pressure  air  chambers 
are  discharging  into  those  next  along  the  line.  By  these  progressive 
pressure  and  current  waves,  energy  will  be  transmitted  to  the  work- 
ing cylinder,  which  need  not  in  this  case  be  of  the  same  c.ulic  capac- 
ity as  the  force  pump.  Several  complete  waves  may  be  in  progress 
of  transmission  along  the  pipe  at  once.  The  frequency  of  oscilla- 
tion in  the  working  cylinder  w-ill  be  equal  to  that  of  the  force  purnp 
to  an  amount  which  may  be  completed  in  any  given  case.  But  it  will 
lag  in  phase  behind  that  of  the  force  pump  to  an  amount  due  to  the 
number  of  waves  and  fractions  thereof  in  progress  of  transmission 
along  the  line,  and  to  all  the  inertia  of  the  working  piston,  etc. 

It  is  evident  that  when  the  two  cylinders  are  equal  in  every  re- 
spect, except  that  the  piston  of  the  second  cylinder  is  of  such  large 
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mass  that  its  inertia  is  great,  and  when  in  addition  we  may  disre- 
gard fluid  friction,  and  the  flywheel  of  the  second  cylinder  is  run- 
ning idle,  that  no  work  is  expended  in  the  system.  In  this  case  the 
second  piston  will  originate  transmission  waves  precisely  as  does 
the  first,  but  in  opposite  direction.  The  resultant  of  these  equal 
and  opposite  progressive  waves  will  be  a  system  of  stationary  waves 
along  the  line.  Whenever  the  amount  of  energy  used  at  the  working 
cylinder  is  small  compared  with  the  total  energy,  kinetic  and  po- 
tential, at  and  near  the  receiving  apparatus,  the  waves  originating 
there  will  approach  the  magnitude  of  those  received  by  it.  Any 
discontinuity  of  mass  in  the  current  flowing  pipe,  as  for  example 
mercury  in  place  of  water  for  some  bent  of  the  length  pipe,  will 
originate  reflected  or  return  waves.  To  insure  good  transmission, 
little  or  no  discontinuity  in  the  distribution  of  the  inertia  along  the 
pipe  should  occur  at  any  point  of  such  as  would  be  due  to  changes 
of  size  or  otherwise. 

All  these  results  are  equally  true  of  alternating-current  circuits. 

It  may  be  shown  from  elementary  considerations  that  the  pro- 
gressive velocity  of  the  waves  in  the  transmission  pipe  under  con- 
sideration is  constant  for  all  frequencies  of  oscillation  in  case  of  a 
pipe  in  which  the  friction  may  be  disregarded,  but  that  the  velocity  in- 
creases as  the  square  root  of  the  frequency  in  any  case  where  the 
inertia  of  the  current  may  be  disregarded.  The  case  of  unequal 
velocity  of  the  waves  propogating  the  harmonic  components  of 
sounds  in  telephone  transmission  by  reason  of  their  difference  of 
pitch,  which  is  one  cause  of  the  distortion  of  sound  in  long-distance 
telephone  transmission,  has  been  treated  at  length  in  the  researches 
of  Dr.  Pupin,  who  has  investigated  very  fully  the  inductive  (or 
inertia)  loading  necessary  in  order  t6  render  lines  practically  dis- 
tortionless. It  is  equally  a  hydrodynamic  phenomena.  The  one 
question  remaining  for  elucidation  is  that  of  the  attenuation  or  grad- 
ual diminution  of  amplitude  of  waves  as  they  progress  along  the  line. 

It  may  be  readily  shown  that  in  both  of  the  two  extreme  cases 
already  considered,  namely,  those  in  which  either  friction  or  in- 
ertia is  disregarded,  that  the  logarithm  of  the  reciprocal  of  the 
amplitude,  or  intensity  of  the  wave  at  any  point,  varies  directly  as 
the  product  of  the  distance  of  the  point  from  the  source  of  the  wave 
by  its  velocity.  Since  this  velocity  has  already  been  shown  to  be 
constant  in  case  the  fluid  friction  may  be  disregarded,  and  to  in- 
crease with  frequency  in  case  inertia  is  disregarded,  it  is  evident  that 
attenuation  depends  upon  frequency  in  case  of  fluid  friction 
without  inertia,  but  is  independent  of  frequency  in  case  of  inertia 
without  fiuid  friction.  Such  unequal  attenuation  in  the  telephone 
obliterates  to  a  greater  or  less  extent  tones  of  high  pitch  before  it 
does  those  of  lower  pitch.  It  is,  therefore,  necessary  to  distinct 
transmission  that  the  self-induction  of  the  line  should  be  large 
enough  to  store  a  large  amount  of  kinetic  and  potential  energy  in 
the  wave  motion  along  the  line,  which  in  all  its  aspects  is  strictly 
analagous  to  the  wave  motion  propagated  in  the  water  in  the  appa- 
ratus just  described. 


Induction  Motors. 


The  "Question  Box"  at  the  recent  Electric  Light  Convention  con- 
tained several  queries  relating  to  the  operation  of  induction  motors 
and  these  brought  out  a  large  number  of  replies  which  form  a  valu- 
able contribution  to  the  practical  side  of  the  subject.  Below  we  give 
the  various  replies  as  offered  in  written  communications  or  in  dis- 
cussion of  the  questions  at  the  niccling. 

In  rr])ly  to  the  (ptcstion  :  Is  it  pussibie  to  operate  induction  motors 
for  elevator  service  and  other  intermittent  use  from  lighting  feeders 
without  serious  disturbance  to  electromotive  force?  Mr.  Ralph  D. 
Mershon  said  such  induction  motors  can  be  used  for  elevators  and 
other  intermittent  services,  and  if  the  proper  type  be  installed  will 
cause  practially  no  more  disturbance  on  the  lighting  feeders  than 
would  be  caused  by  the  corresponding  direct-current  shunt  motor 
for  the  same  service.  Mr.  W.  T.  Oviatt  said  his  experience  was  that 
it  is  not  possible  to  operate  induction  motors  for  inter- 
mittent service  from  lighting  feeders  without  interference  with  the 
lighting.  His  experience  includes  single  phase  up  to  yYi  hp,  three- 
phase  up  to  IS  hp.  The  single-phase  motors  have  been  operated  from 
a  large  .system  of  secondary  mains  and  separate  transformers;  the 
three-phase  have  been  operated  only  from  scj»arate  transformers,  and 
in  all  cases  it  has  been  found  that  they  produce  a  serious  disturbance 


to  the  lighting.  Mr.  F.  L.  Sargent,  of  Maiden,  Mass.,  said  that  the 
motor  business  of  his  company  is  all  three-phase  and  it  does  not  al- 
low any  elevator  service  on  the  three-phase  motors  unless  the  motor 
is  running  continuously  on  tight  and  loose  pulley,  or  in  a  case  of  a 
hydraulic  elevator  with  a  by-pass  valve,  as  otherwise  too  much  dis- 
turbance is  caused  in  the  e.m.f.  on  the  generators.  He  added  that  all 
of  the  power  service  is  on  circuits  independent  of  lighting  circuits.  The 
experience  at  El  Paso,  Tex.,  of  Mr.  J.  E.  Barker  with  induction  motors 
for  elevators  has  been  that  the  frequent  starting  and  stopping  causes 
the  line  e.  m.  f.  to  fluctuate  to  such  an  extent  that  it  is  impossible 
to  do  a  satisfactory  lighting  business  from  the  same  line.  This  is 
not  so  important  if  a  special  power  circuit  is  run,  but,  as  the  start- 
ing current  is  often  four  times  the  full-load  current,  it  is  evident 
that  large  generators  would  be  required  to  take  care  of  a  relatively 
small  amount  of  business. 

Mr.  H.  B.  Geer,  of  the  Chicago  Exlison  Company,  expressed  the 
opinion  that  induction  motors  may  be  operated  for  elevator  service 
and  other  intermittent  uses  from  lighting  feeders  without  serious 
disturbance  of  the  pressure,  under  certain  conditions.  In  Chicago 
this  class  of  service  is  being  carried  on  four-wire  three-phase  cir- 
cuits operated  at  2200  volts  from  neutral  to  phase  wire,  with  3800 
volts  between  phase  wires.  The  circuits  carrying  these  motors  carry 
the  lightmg  ioad  on  one  phase,  the  size  of  the  wire  on  that  phase 
and  the  neutral  being  de-signed  to  give  5  per  cent,  drop  from  the 
station  to  the  distributing  center.  The  other  two-phase  wires  are 
No.  6  uniformly,  the  lighting  wires  being  mostly  No.  2.  Such  a 
circuit  will  carry  elevators  operated  by  10  or  15  horse-power  motors 
without  serious  disturbance  in  the  pressure  at  a  distance  of  two  to 
three  miles  from  the  station  or  substation.  Mr.  J.  H.  Perkins,  of 
Youngstown,  O.,  considered  that  under  certain  relative  conditions 
between  generator  and  motors,  and  if  the  motor  is  supplied  by  an  in- 
dependent transformer  or  a  bank  of  transformers  whose  capacity  is 
large  relative  to  the  motor,  it  is  possible  to  operate  satisfactorily 
induction  motors  on  elevator  loads.  Mr.  Charles  F.  Scott  said  the 
answer  to  the  question  depends  on  conditions.  In  some  stations  where 
the  conditions  are  favorable  various  classes  of  motors  can  be  oper- 
ated without  interference  to  the  lighting  service.  In  other  cases  it 
is  not  true.  The  same  statement  might  be  made  with  regard  to 
direct-current  motors.  The  question  might  be  put:  Is  is  possible  to 
operate  direct-current  motors  for  elevator  service  and  lighting  on 
the  same  service?  I  know  of  cases  where  the  induction  motor  has 
been  criticised  for  not  doing  good  work  on  elevators  where  a  direct 
current  motor  would  not  be  used,  and  in  such  cases  the  induction 
motor  is  expected  to  do  more  than  the  direct-current  motor  would  do. 

Another  question  considered  was  as  follows :  What  specification 
should  prevail  in  purchasing  induction  motors  to  insure  least  dis- 
turbance to  line  electromotive  force? 

In  reply  Mr.  Ralph  D.  Mershon  said  that  the  type  of  motor  should 
be  that  having  a  rheostat  included  in  its  secondary  circuit,  the  rheo- 
stat being  such  that  it  may  be  cut  out  by  as  great  *  number  of  steps 
as  is  necessary  to  keep  the  disturbance  down  to  the  point  desired. 
In  specifying  the  number  of  steps  there  shall  be  in  the  rheostat  and 
the  magnitude  of  each  step,  one  should  follow  the  course  which  would 
be  followed  in  specifying  the  starting  rheostat  for  a  direct-current 
shunt  motor  for  the  same  service  as  that  which  the  induction  motor 
has  to  meet.  In  addition,  the  motor  should,  of  course,  have  as  high 
a  power  factor  at  all  loads,  as  is  consistent  with  the  maximum  torque 
that  will  be  required  of  it.  Mr.  Chas.  F.  Scott  stated  that  specifi- 
cations are  sometimes  presented  which  place  the  starting  current  as 
a  certain  fraction  of  the  full  load  current,  independent  of  the  sire 
of  the  motor.  That  is  evidently  not  a  fair  thing,  as  a  circuit  which 
will  enable  a  lo-hp  motor  to  start  with,  say,  its  normal  full  load  con- 
ditions—that is,  taking  its  normal  full  load  current  at  the  start — would 
permit  of  a  i-hp  or  2-hp  motor  being  started  with  2,  or  3,  or  4  times 
its  full  load  current,  and  not  make  the  same  disturbance  on  the  cir- 
cuit that  the  lo-hp  motor  would  starting  with  only  its  normal  cur- 
rent. It  would  be  better,  therefore,  in  specifications  of  this  kind, 
to  place  some  limit  upon  the  amount  of  current  which  can  be  taken 
from  the  circuit,  or  make  different  specifications  for  different  sizes 
of  motors  instead  of  making  a  specification  which  refers  alike  to  all 
motors.  If  the  starting  current  is  specified  in  terms  of  a  full  load 
current,  then  it  may  be  that  a  poor  motor  would  pass  the  specifica- 
tions, and  a  good  motor  would  not.  For  example,  suppose  two 
motors  were  used  which  took  the  same  starting  current,  but  one  of 
them  took  a  considerably  greater  running  current  than  the  other; 
the  one  with  the  greater  running  current  would  then  be  the  poorer 
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motor,  but  as  it  takes  less  starting  current  it  might  pass  the  speci- 
fications where  the  other  motor  would  not. 

Another  question,  and  one  which  elicited  a  large  number  of  replies, 
was  as  follows :  What  has  been  the  experience  from  the  use  of 
single-phase  induction  motors  above  onc'-horse  power  on  lighting 
feeders  ? 

Mr.  Ralph  T.  Patterson,  of  Waterville,  Me.,  said  that  his  company 
has  in  use  one  40-hp  and  one  15-hp  and  one  25-hp  induction  motors 
on  its  lighting  service  lines,  with  no  bad  results,  although  it  is 
true  that  there  is  a  variation  of  the  voltage  in  starting  and  stopping 
them.  Mr.  F.  L.  Sargent,  of  Maiden,  Mass.,  said  that  before  the  power 
circuits  of  his  company  were  completed,  several  single-phase  motors 
were  on  our  lighting  feeders,  from  one  and  a  half  to  five  horse  power, 
and  they  caused  us  no  trouble.  Mr.  W.  J.  Greene,  of  Cedar  Rapids, 
la.,  said  that  a  iS-hp,  single-phase  induction  motor  caused  no  dis- 
turbance in  regulation ;  at  least  no  complaints  were  received  that 
could  be  attributed  to  it.  The  motor  was  in  use  for  five  months 
prior  to  December  24th,  1901,  for  operating  a  stone-crusher.  Mr. 
C.  E.  Burrows,  of  Walla  Walla,  Wash.,  said  his  company  has  a  15-hp 
Wagner  single-jphase  induction  motor  running  a  pump,  current  be- 
ing generated  at  a  water-power  station  five  miles  away.  Every  time 
the  motor  is  started  or  stopped  every  incandescent  light  in  town 
is  affected.  It  is  a  great  nuisance.  Mr.  H.  T.  Gille  of  St.  Paul,  Minn., 
said  that  the  largest  induction  motor  on  the  St.  Croix  lighting  feed- 
ers is  three  horse-power.  No  trouble  has  been  experienced  from 
motors  up  to  this  size  interfering  with  the  regulation  on  the  light- 
ing system. 

Motors  up  to  sizes  of  20-horse-power,  Mr.  J.  H.,  Perkins,  of  Youngs- 
town,  O.,  said,  had  been  satisfactory  in  every  way  and  they  will  do 
all  that  can  be  done  with  a  polyphase  motor.  They  have  an  advantage 
in  requiring  only  two  wires  and  one  transformer,  which  makes 
the  cost  of  installation  less  and  makes  it  economical  to  reach  out-of- 
the-way  places  as  well  as  the  point  near  the  center  of  distribution. 
Motors  that  have  been  in  service  some  three  years  have  never  had 
repairs  or  caused  trouble.  Mr.  Perkins  added  that  he  would  rather 
have  ten  alternating  current  motors  on  his  line  than  one  direct- 
current.  His  company  operates  500-volt  direct-current  and  both  single 
and  polyphase  motors. 

The  Missouri  Edison  Electric  Company  reported  that  the  entire 
alternating-current  distribution  of  the  company  is  single-phase.  In 
the  concentrated  business  district  it  has  the  transformer  second.iries 
cribbed  on  a  three-wire  system,  this  network  being  fed  from  large 
transformers,  the  primary  circuits  of  which  are  independently  con- 
trolled from  the  station  distribution  switchboard.  This  network  is 
of  ample  capacity  for  almost  any  demand  that  may  be  made  upon  it, 
and  throughout  this  district  it  has  been  our  practice  to  place  no  limit 
upon  the  sizes  of  single-phase  alternating-current  motors  in- 
stalled. Several  hundred  single-phase  motors  are  operating 
with  entire  success  on  this  underground  network,  a  number  of  which 
installations  have  individual  units  as  high  as  35  horse-power,  with 
individual  customers  taking  as  high  as  75  to  100  horse  power  for 
motor  service  alone.  Practically  all  of  these  motors  are  of  the 
Wagner  Company's  type,  wound  for  208  volts.  In  starting  they  are 
thrown  on  104  volts,  on  which  pressure  they  run  up  to  about  two-thirds 
speed,  and  are  then  thrown  over  to  the  208-volt  feeders.  No  difficulty 
has  been  experienced  in  operating  incandescent  lamps  on  the  same 
service  feeders,  and  the  use  of  single-phase  motors  in  preference  to 
other  methods  has  enabled  the  company  to  very  greatly  simplify  its 
general  distribution  system. 

In  the  outlying  districts  of  St.  Louis,  the  alternating  feeders  are 
of  100  kilowatts  capacity  each.  On,  these  circuits  the  installation 
of  single  phase  motors  is  permitted  under  the  company's  supervision, 
up  to  10  and  15  horse  power.  In  one  particular  instance  a  15  horse 
power  motor  is  operating  satisfactorily  at  a  distance  of  four  miles 
from  the  station.  It  is  the  practice  to  require  all  these  motors  to  be 
wound  for  208  volts,  and  it  is  exacted  that  they  start  on  104  volts 
in  exactly  the  same  way  as  in  the  downtown  districts.  Where  the 
motors  are  located  at  remote  distances  from  the  station,  it  is  also 
recommended  that  they  be  started  without  load.  By  careful  super- 
vision of  these  outlying  installations,  the  company  has  been  able  to 
take  on  a  great  deal  of  alternating  current  motor  service  without 
detriment  to  its  lighting  distribution,  and  in  its  opinion  the  single- 
phase  motor  of  to-day  is  a  thoroughly  practical  and  satisfactory 
machine;  and  if  installed  with  intelligent  supervision,  it  affords  a 
means  of  securing  a  very  satisfactory  alternating  day  load,  from  dis- 
tricts into  which  it  would  be  expensive  and  inconvenient  to  carry 


either    polyphase    alternating    or    direct-current    system    of    distri- 
bution. 

The  Quincy  Gas  &  Electric  Company  reported  that  it  has  a  number 
of  these  motors  installed.  By  putting  in  sufficient  transformer 
capacity,  as  recommended  by  the  companies  furnishing  the  motors, 
no  difficulty  or  inconvenience  is  found  in  running  them  on  lighting 
feeders,  and  their  use  beyond  the  regular  power  circuit  is  quite  a  help 
to  the  income  account.  Mr.  H.  B.  Gear,  of  the  Chicago  Edison  Com- 
pany, said  that  single-phase  motors  of  one  to  five  horse  power  are 
being  operated  for  general  power  work  in  large  numbers  in  Chicago 
from  lighting  feeders.  Such  motors  when  started  will  often  produce 
a  dip  of  about  five  per  cent,  in  the  primary  pressure ;  but  as  they  are 
started  usually  not  more  than  two  or  three  times  a  day  and  at  times 
when  very  little  lighting  is  in  use,  there  has  been  no  difficulty  with 
customers'  complaints  on  account  of  these  motors  being  on  the  same 
circuit.  Motors  of  one-hp  or  larger  are  carried  on  separate  transfor- 
mers. In  a  few  instances,  installations  of  several  two  horse-power 
motors  aggregate  10  to  12  horse-power.  These  motors  have  been 
found  to  affect  the  shape  of  the  day  load  curve  very  noticeably.  The 
Whitehall  (111.)  Ele^ctric  Company  reported  that  in  the  last  three 
years  it  has  installed  seven  of  this  type  of  motors  and  is  very  well 
satisfied  with  the  results.  It  has  two  of  25  hp,  three  of  10  hp,  and 
two  of  2  hp.  The  two  25-hp  motors  have  particularly  hard  service; 
one  is  used  to  pump  water  from  the  city  reservoir  to  a  tank,  being 
run  after  midnight,  without  attendance,  and  lifting  15,000  gallons 
150  feet  high  through  6,000  feet  of  six-inch  pipe.  The  other  is 
used  to  run  a  clay  grinder  in  a  pottery,  and  has  to  contend  with  a 
variation  of  from  no  load  to  30  hp  every  half  hour,  and  also  a 
change  of  6  hp  in  the  load  five  times  every  two  minutes.  These 
motors  are  all  run  from  a  60-kilowatt  dynamo,  and  with  one  ex- 
ception are  all  on  the  lighting  feeders.  The  company  has  never 
had  any  trouble  with  the  motors,  and  no  complaints  from  its  cus- 
tomers regarding  the  light  furnished.  The  motors  are  in  first-class 
condition  and  there  is  no  reason  why  they  will  not  continue  to  give 
good  service  for  years. 

In  reply  to  questions,  Mr.  B.  A.  Behrend  said  that  any  polyphase 
motor  gives  its  output  with  less  material  than  the  single-phase 
motor.  You  may  consider  a  single-phase  motor  as  a  three-phase 
motor,  one  phase  of  which  is  cut  out  or  interrupted.  As  to  cost, 
there  is  a  difference  between  cost  and  price.  You  have  to  compare 
shop  cost  and  selling  price  on  two  entirely  different  bases.  You 
may  have  to  sell  a  three-phase  motor  for  about  two-thirds  of  w^hat 
you  would  have  to  sell  a  single-phase  motor.  It  is  perfectly  natural  that 
a  single-phase  motor  should  cost  more  than  a  two-phase  motor,  because 
it  contains  more  material.  Mr.  C.  C.  Badeau,  of  St.  Louis,  said  that 
Wagner  single-phase  motors  sell  for  less  than  two-phase  motors. 
President  Doherty  added  that  the  selling  price  is  what  the  traffic  will 
bear,  and  not  what  the  apparatus  actually  cost.  This  is  not  always  the 
case,  but  it  is  sometimes  true. 

Mr.  Frank  H.  Taylor  of  Pittsburg,  said  that  the  experience  of 
central  station  people  with  alternating  current  motors  is  about  the 
experience  that  he  used  to  have  as  a  salesman  for  Yale  locks. 
There  was  no  apparent  reason  why  Yale  locks  should  cost  more 
than  Corbin  locks  or  the  locks  of  any  good  manufacturer;  but  any- 
one who  bought  a  Yale  lock  was  never  sorry  he  bought  it  and  paid 
the  price  which  it  cost.  The  same  thing  is  true  of  induction  motors. 
The  price  is  not  excessive  and  anyone  who  buys  one  motor  will  buy 
more. 

In  reply  to  a  query,  "What  sys«-.^m  of  charging  best  lends  itself  to 
the  supply  of  power  with  induction  motors?"  Mr.  W.  J.  G'-eene,  of 
Cedar  Rapids,  la.,  favored  a  two-rate  system,  in  which  allowance  is 
made  for  the  cost  of  increased  investment  in  generator,  transformer 
and  wire  capacity,  due  to  the  effect  of  the  low  power  factor.  Another 
opinion  expressed  was  that  a  consumer  should  be  charged  for  "readi- 
ness to  s^rve,"  on  basis  of  maximum  demand  of  motor.  The  maxi- 
mum demand  should,  in  this  case,  be  considered  the  demand  which 
would  blow  a  fuse  of  rated  capacity,  as  distinguished  from  instan- 
taneous demand. 


Traction  in   London. 


A  cable  dispatch  saj'S :  The  bills  affecting  the  Morgan  and  Yerkes 
underground  railroads  in  London  have  been  passed  to  a  second  read- 
ing by  the  House  of  Commons.  The  House  of  Commons  has  passed 
the  bill  authorizing  J.  P.  Morgan's  London  United  Electric  Railways. 
Mr.  Yerkes  opposed  the  bill. 


I.3C- 


ELECTRICAL    WORLD     and    EXGIXEER. 


Vol.  XL.  Xo.  4- 


New  Telephone  Patents. 


The  js  iiL-  ijt  iiic  j'iiu-ui  Office  for  July  15  contains  three  telephone 
patents,  one  relating  to  a  hook-switch  and  two  to  silence  booths.  A 
patent  on  a  hook-switch  (which  part  of  a  telephone  set,  by  the  way, 
is  generally  called  a  switch-hookj  requiring  no  fewer  than  twenty- 
one  claims  to  cover  its  varied  details,  will  strike  many  telephone 
men  as  coming  rather  late  in  the  day,  but  such  is  the  progress  of 
invention  I  The  inventor,  Mr.  William  W.  Dean,  of  Chicago,  claims 
that  his  method  of  mounting  the  switch-hook  springs  and  contacts 
is  more  reliable  than  other  methods,  not  subject  to  failure  through 
warping  or  swelling  of  the  woodwork,  nor  to  bad  contacts  through 
including  the  hook  itself  or  the  spring  in  the  circuit. 

In  the  Uean  device  the  hook  is  pivoted  on  a  metal  bracket 
which  also  carries  the  spring  controlling  the  hook  and  the  contact 
springs ;  these  are  insulated  from  each  other  and  from  the  bracket, 
and  are  controlled  by  the  movement  of  the  hook  by  means  of  one 
of  the  springs  having  its  free  end  projecting  into  a  slotted  lug  on 
the  hook.  One  of  the  accompanying  figures  shows  the  complete 
device,  above  which  is  illustrated  a  different  form,  in  which  the 
spring  is  mounted  separately.  It  will  be  seen  that  the  hook,  spring 
and  contact  springs  are  all  carried  on  the  bracket  3.  One  of  the 
contact  springs,  17,  projects  into  the  slotted  lug,  16,  on  the  hook,  so 
that  when  the  hook  rises  contact  is  broken  with  the  lower  spring 
or  springs,  and  the  upper  springs  are  forced  together.  A  valuable 
feature  of  the  invention  is  that  the  number  of  contact  springs  may 
be  varied  as  desired  to  suit  any  circuit  combination  by  merely  add- 
ing or  taking  away  springs  either  above  or  below  the  main  oper- 
ating spring.   I".  IV)  other  change  in  the  apparatus  being  required. 


Lif_iJOfc__ 


Fl(..     I.— ItKAN    SWITCH     HOOK. 

A  silence  booth,  built  with  regard  U>  acoustic  principles,  is  some- 
thing of  a  novelty  Mr.  Frank  Leo  Tufts  takes  out  two  patents  on 
booths.  Figs.  J  and  3.  to  protect  his  discovery  that  booths  of  circular 
or  polygonal  section  do  not  transmit  sound  from  one  booth  to 
another  as  readily  as  booths  of  rectangular  shape.  Mr.  Tufts  says 
that  where  several  booths  are  placed  in  close  connection  "it  has. 
heretofore,  been  found  practically  impossible  so  to  coiistruct  the 
booths  as  to  prevent  conversation  ji  one  booth  being  heard  in  ad- 
joining booths.  To  obviate  this  difficulty,  great  cxi)ensc  has  been 
incurred  in  deadening  walls  and  in  making  peculiarly  constructed 
walls;  but  the  effort  has  been  unsuccessful,  chiefly  for  the  reason 
that  sound  travels  in  waves  and  fl.it  surfaces  have  a  soundii^g- 
bo,Trd  effect,  ,so  that  the  sound  waves  arc  transmitted  from  booth 
to  booth.  I  have  discovered  that  the  difficulty  may  be  overcome  in 
a  very  simple  manner— to  wit,  by  making  the  booths  curved,  and 
preferably  cylindrical.  I'.y  making  the  booths  cylindrical  or  with 
curved  walls  the  sound  waves  are  not  only  more  or  less  deflected, 
but  it  will  be  observed  that  such  a  Ixioth  is  braced  in  all  directions, 
and  instead  of  one  wall  having  the  soun«ling-board  effect  and 
vibrating  to  the  action  of  the  sound  waves  the  whole  structure  must 
respond,  and  this  being  braced  in  all  directions  is  not  likely  to  occur, 
so  that  a  scries  of  booths  constructed  in  accord.T'ce  with  my  in- 
vention, even  though  comparatively  thin  and  cheap,  l.avr  the  quality 
of  preventing  the  transmission  of  sound  through  the  walls  thereof." 
Fig.  2  fully  illustrates  Mr.  Tuft's  idea,  and  needs  no  description. 
The  drawings  show  booths  with  flat  lops,  but  to  get  the  best 
possible  effect  the  tops  of  the  several  booths  should  be  made  semi- 
spherical  or  dome-shaped,  thus  preventing  any  flat  surfaces  at  any 
point  within  the  booths. 


In  his  second  patent,  Fig.  3,  filed  at  a  later  date,  Mr.  Tufts  says  that 
he  has  been  experimenting  with  sound  transmission  and  finds  "that 
a  tube  which  is  circular  in  cross-section  will  transmit  high  notes 
as  well  as,  and  perhaps  better  than,  a  tube  which  is  flat-sided ;  but. 


-TUFTS  TELEPHONE  BOOTH. 


on  the  other  hand,  the  low  notes  are  cut  out  by  the  circular  tube, 
and  the  flat-sided  tube  carries  them  much  better.  In  making  these 
experiments  I  have  found,  too,  that  certain  tones,  and.  perhaps, 
most  tones,  can  be  kept  within  a  booth  if  it  is  made  octagonal  or 


FIG.    3. — TIFTS    TELEPHONE   BOOTH. 

polygonal  in  shape,  or.  in  fact,  if  its  broad  sides  are  broken  so  as 
to  be  less  than  the  sides  of  a  rectangular  booth  in  width.  In  carry- 
ing out  this  idea  the  walls  are  so  braced  in  different  directions  as 
to  prevent  the  vibratory  and  sounding-board  effect.  Further,  as  the 
circular  form  of  booth  cuts  out  certain  tones  and  the  flat-sided 
booth  cuts  out  certain  other  tones.  I  have  found  that  by  combining 
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these  two  ideas  and  inclosing  a  circular  booth  within  a  structure 
having  flat  sides  (even  a  rectangular  outer  structure  will  do),  all 
tones  are  practically  confined  to  the  booth,  and  so  the  person  using 
the  telephone  is  in  no  danger  of  being  overheard  from  without." 

Mr.  Tufts  says  that  the  octagonal  form,  as  illustrated,  is  well 
suited  for  the  intended  purpose;  but  the  efifect  is  preserved  if  six 
sides  are  used,  and  obviously  a  greater  or  less  number  of  sides  can 
be  made ;  but  the  structure  must  be  polygonal  or  else  the  sounding- 
board  effect  is  not  overcome  and  the  sound  waves  go  through  the 
walls.  To  preserve  the  greatest  privacy,  a  booth  of  circular  cross- 
section  can  be  enclosed  in  one  of  a  rectangular  or  polygonal  form, 
as  shown  in  one  of  the  drawings. 

To  carry  Mr.  Tufts'  theory  to  its  extreme  limit,  the  "silcntest" 
booth  would  probably  be  achieved  by  making  a  circular  inner 
booth  of  corrugated  material,  enclosed  in  a  polygonal  outer  shell 
of  which  each  side  should  be  corrugated,  or  preferably  formed  of  a 
series  of  pieces  joined  together  at  right  angles.  Such  a  construction 
would  surely  destroy  all  "sounding-board  efifect."  The  suggestion  is 
advanced  in  the  pure  interest  of  the  science  of  telephone-booth 
•construction,  without  hope  of  future  reward. 


The  Canadian  and  Niagara  Falls  Power  Houses  in 
Parallel. 


By  Arthur  B.  Weeks. 

IT  is  a  fact  not  generally  known  that  the  Canadian  Niagara  Falls 
Power  Company  and  the  Niagara  Falls  Power  Company  have 
power  lines  that  operate  in  parallel.  This,  however,  has  been 
the  case  for  many  months.  The  first  line  to  connect  the  power 
houses  leaves  the  bus-bars  through  a  feeder  switch  to  the  trans- 
formers and  panels,  thence  through  subways  and  conduit,  and  r^^t 
of  the  way  overhead,  to  the  Canadian  power  house.  Fig.  i  shows 
the  transformers  and  panel  at  the  Niagara  Falls  power  house. 

The  current  is  changed  from  two-phase  to  three-phase,  no  change 
in  voltage  being  effected.  The  switches  are  single  element,  oper- 
ated by  a  pole  having  a  hook  which  engages  in  the  eye  of  the  switch 
blade.  Circuit-breakers,  one  on  each  side  on  the  four-wire  side  and 
separated  by  a  marble  barrier,  effectually  rupture  the  most  severe 
arc.  Round  carbons,  about  i^  inch  diameter,  receive  the  arc  upon 
opening,  seldom  burning  the  copper  contacts.  An  ammeter  is  used 
on  each  wire  of  the  three-phase  system.     Lamps  upon  the  top  of  the 


after  the  synchronizing  has  been  done.  However,  it  is  not  prac- 
tical to  parallel  at  this  end  of  the  line,  for  it  would  necessitate  a 
very  long  wait,  perhaps  hours,  before  they  would  be  synchronism, 
and  the  speed  of  the  large  alternators  would  have  to  be  changed  to 
bring  about  the  results  sought ;  so  for  this  reason,  this  operation  is 
performed  at  the  Canadian  end  of  the  line. 
After  receiving  word  by  telephone  that  their  switches  are  all  open, 


FIG.    2. — THE    CAX.\DIAX    SWITCHBOARD. 

the  attendant  at  the  Falls  power  house  closes  all  circuits  on  the 
panels,  and  the  Canadian  Power  Company  is  then  notified  that  every- 
thing is  O.  K.,  when  the  synchronizing  is  done.  The  Canadian 
switchboard  is  shown  in  Fig.  2. 

There  are  several  important  plants  receiving  current  over  this 
line  from  the  Canadian  branch,  the  principal  one  being  the  Niagara 
Falls,  St.  Catherine's  and  Toronto  Railway  Company.  The  Can- 
adian  alternators   are  illustrated   in   Fig.   3. 

There  is  another  transmission  line  to  the  Canadian  power  house, 
which  carries  current  at  11,000  volts,  three-phase.  The  current  is 
taken  from  a  panel  which  also  supplies  the  Union  Carbide  Com- 
pany  with    its    several    thousand    horse-power.      This    current    goes 


FIG  I. — TRANSFORMER  IN   NIAGARA  FALLS  POWER   HOUSE. 

right-hand  panels  may  be  used  to  parallel  the  line  at  the  Niagara 
Falls  Power  Company's  plant,  as  follows : 

The  two-phase  circuits  are  closed,  first  the  breakers,  then  the 
switches ;  the  next  switch  of  the  three-phase  circuit  is  then  closed. 
The  lamps  will  then  indicate  the  conditions  that  exist  in  relation  to 
both  power  houses.  When  the  lamps  go  out,  the  next  switch  is 
-closed ;  then  the  next. 

The  synchronizing  transformers  are  connected  across  the  first 
two  wires,  and  although  there  are  no  synchronizing  connections, 
which  are  unnecessary,  the  last   switch   may  be  closed  at  any  time 


FIG.   3. — ALTERXATOKS  OX   C.^XADIAX   SIDE. 

to  an  oil  switch,  motor  actuated,  ihence  to  Can:ic'a.  A  ;h:ee-wire 
cable  is  used  throughout.  A  Thomson  polyphase  integrating  wait- 
meter  occupies  a  panel  near  by,  which  also  carries  the  relay  that 
opens  and  closes  the  oil  switch. 

The  paralleling  of  this  line  is  also  performed  at  the  Canadian 
power  house.  This  line  supplies  current  for  A.  C.  Douglass,  con- 
tractor, to  operate  a  large  motor  for  supplying  air  for  the  drills  in 
tunneling. 

The  several  transformers  and  panels  at  the  Canadian  power  house 
in   connection   with   this   line   were   in   use   bv   the   General    Electric 


132 


ELECTRICAL    WORLD    and     EXGIXEER. 


Vol.  XL.  No.  4. 


Company  at  its  lighting  plant  for  the  Electric  Tower  and  other 
buildings  at  the  Pan-American.  No  less  interesting  is  the  fact  that 
the  above-mentioned  oil  switch  and  panel  were  also  a  part  of  that 
famous  lighting  plant.  It  will  be  remembered  that  the  oil  switch 
was  stationed  on  the  top  of  its  brick  enclosure,  back  of  the  light- 
ing panels.  The  cables  from  the  water  rheostat,  in  the  "house  on 
stilts,"  by  means  of  which  rheostat  the  Tower  lights  were  dimmed 
and  the  beautiful  effect  of  the  gradual  illumination  of  the  grounds 
accomplished,  came  directly  to  this  switch. 

Within  a  few  months,  the  paralleling  of  these  power  houses  will 
be  on  a  larger  scale,  and  the  present  system  but  a  detail  of  the 
whole. 


Recent  Electrochemical  Developments. 


By  Clinto.v  Paul  Townsend, 


SULPHURIC    ACIU    BV    ELECTROLYSIS. 

Faraday  and  a  host  of  subsequent  cxi<er:menters  have  investigated 
the  electrolytic  oxidation  of  sulphur  dioxide  in  aqueous  solution,  and 
have  found  that  under  normal  conditions  one-half  the  oxid.-  under- 
goes oxidation  to  sulphuric  acid  at  the  anode,  the  remainder  appear- 
ing as  sulphur  or  sulphureted  hydrogen  at  the  cathode.  In  1895. 
however,  Dr.  Leonard  Wacker  succeeded  in  rendering  the  oxida- 
tion quantitative  by  the  concurrent  use  or  production  of  carriers 
of  oxygen,  such  as  the  persulphates,  or  even  the  halogens.  Mr. 
Charles  B.  Jacobs  now  finds  that  the  same  result  may  be  accom- 
plished by  a  judicious  application  of  the  principle  that  oxidat  on  is 
facilitated  by  a  concentrated  solution  and  low  current  density  at  the 
anode.     In   Jacobs'   apparatus    the   anode    i*;    a    i)orous    composition 


FIG.    I.-    sn  rilURIC  ACID  PROCESS. 

through  which  the  gas  i^  injected  in  a  continuous  stream  into  the 
cell ;  and  the  anode  area  is  33  times  that  of  the  cathode.  The  ac- 
companying Fig.  I  illustrates  the  arrangement  used :  the  vessel 
is  provided  with  horizontal  electrodes,  and  an  interposed  dia- 
phragm. The  porous  anode  constitutes  a  partition  near  the 
base  of  the  cell,  and  into  the  lower  compartment  so  formed  su'i'hur 
dioxide  is  injected  through  the  pipe,  passing  through  the  previous 
nnode  and  undergoing  oxidation  therein.  /\n  outlet  is  pro- 
vided for  withdrawal  of  the  sulphuric  acid  when  the  hydrometer 
shall  indicate  that  the  dcsircxl  density  has  been  reached.  A  re- 
frigerating jacket  is  provided  in  order  tliat  advantage  may  be  taken 
of  the  increased  solubility  of  sulphur  dioxide  at  0°  C. 

Jacobs,  like  Wacker.  finds  that  by  continuously  injecting  sulphur 
dioxide,  the  sulphuric  acid  may  he  brought  to  standard  concentration. 
While,  as  st:>ted.  the  reaction,  chemically  considered.  i»  quantitative, 
all  of  the  sulphur  dioxide  being  converted,  the  electrolytic  eflicieticy 
is  given  as  54  per  cent. :  this  result  is  attained  with  a  p  tential  differ- 
ence of  two  volts  and  a  current  density  of  15-20  amperes  p  r  s()uare 
foot  of  anode  surface. 

SOLUTION    WITH    CHANGE    OF    VALENCE. 

.Vccording  to  Brown  and  Neil,  tin  is  extra:'el  from  its  ores  or 
separated  from  scrap  by  solution  in  ferric  chloride,  the  rcsul  ant 
mixed  solutitMi,  comprising  chlorides  of  tin  and  iron  at  their  lower 


valence,  then  undergoing  an  electrolytic  treatment  to  separat.-  tlie 
tin  and  oxidize  the  iron;  to  this  end,  in  the  preferred  procedure, 
the  solution  is  caused  to  flow  successively  past  the  cathodes  and  in- 
soluble anodes  of  a  cell  provided  with  a  diaphragm.  In  the  negative 
compartment  tin  is  plated  out,  and  at  the  anode  the  solvent  s.ilt  is 
regenerated  by  return  to  its  higher  valence.  This  method  is  novel 
as  applied  to  the  treatment  of  tin,  although  it  bears  a  re  emblance 
to  the  Siemens  copper  process.  In  these  questions,  however,  analogies 
are  unsafe  guides,  for  the  commercial  value  must  depend  largely 
upon  reaction  velocities,  and  analog>'  aflFords  no  indication  of  these. 
A  case  in  point  is  the  related  method  patented  years  ago  to  the 
late  Dr.  Carl  Hoepfner,  its  purpose  being  to  treat  complex  sulphic'.e 
ores  with  cupric  chloride,  and  subsequently  to  regenerate  the  sole.t 
by  the  precipitation  of  one  half  of  the  contained  metal.  In  practice 
the  plan  has  developed  defects,  among  them  the  slow  and  incomplete 
solvent  action  and  the  general  unsuitability  of  the  resultant  solution 
for  electrolytic  purposes ;  for  it  is  practically  impossible  to  obtain 
a  homogeneous  electrodeposit  of  copper  from  cuprous  chloride  so  u- 
tions  in  the  presence  even  of  fac":  o*^  cupric  chloride  or  of  ir  n. 
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FIG.  2. — ELECTRIC  FURNACE. 


In  a  patent  of  current  issue,  granted  to  the  administrator  of  Dr. 
Hoepfner,  it  is  stated  that  these  defects  may  be  remedied  by  reducing 
the  proportion  of  alkali  metal  chloride,  added  in  the  process  of  the 
earlier  patent  for  the  double  purpose  of  dissolving  ^jiver  and  lead 
from  the  ores,  and  of  holding  in  solution  the  cuprous  chloride  formed 
during  the  Icnching;  by  such  use  of  more  dilute  alkali  chloride  s  'lu- 
tions  it  is  found  that  an  increased  concentration  of  the  solvent  may 
be  obtained,  and  hence  more  complete  and  rapid  solution  and  <>- 
position. 

ELECTRIC   FURNACES. 

In  one  of  the  earliest  of  described  electric  furnaces,  patented  .n 
1853 — a  patent  remarkable  in  that  in  days  when  the  voltaic  cc'l  was 
the  most  available  source  of  electric  cncrg)',  the  electrodes  being 
of  such  enormous  dimensions  as  would  tax  the  resources  of  a  modern 
power  house — the  mixed  charge  for  reduction  is  de-cribed  as  fall  ng 
freely  and  in  succession  through  a  series  of  arcs.  This  pri  cipl?  re- 
appears in  the  smelting  furnace  recently  patented  to  Dr.  Frederick  C. 
Weber,  of  Chicago.  In  Weber's  con "^t ruction  the  clertr«^des  are  ar- 
ranged in  several  superposed  rows.  e«ch  comprising  a  nu-rber  of  op- 
posing pairs  of  carbons,  and  the  whole  forming  a  vertically  and 
laterally  extended  heat  zone  or  sheet  of  arcs  through  which  the  pul- 
verized charge  is  permitted  to  fall,  the  intention  being  to  so  adjust 
proportions  and  temperatures  as  to  insure  complete  action.     To  fur- 
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ther  this  end  the  temperature  of  the  several  arcs  may  be  graduated 
from  above  dov^riward,  independent  current  modifying  means  b(ing 
introduced  in  circuit  with  each  arc.  An  interestmg  though  subor- 
dinate feature,  useful  because  of  the  varying  terminal  voltage  of  tl-.e 
several  arcs,  is  the  divergent  arrangement  of  the  electrodes  i.i  both 
vertical  and  horizontal  planes,  with  the  purpose  of  avoiding  current 
leakage  through  the  heated  walls.  The  accompanying  diagram  of  the 
furnace  is  self-explanatory. 

A  patent  to  Hudson  Maxim  is  identical  m  disclosure  .sith  that  re- 
ferred to  in  the  issue  of  Oct.  19,  1901 ;  in  the  prestnt  case,  however, 
the  claims  cover  the  structure.  The  furnace  is  a  rotary  drum  of  com- 
plicated construction,  wherein  the  fused  carbide  is  said  ;o  be  held 
against  the  inner  periphery  in  the  form  of  an  incandescent  bed,  to 
which  the  charge  may  be  fed,  the  excess  of  carbide  floating  out  as 
formed  from  the  open  end  of  the  drum.  The  main  interest  of  tre 
patent  lies  in  the  fact  that  it  dates  back  to  Juno,  1895,  being  a  divisi<  n 
of  the  earlier  application  filed  at  that  time,  and  that  the  claims  ap- 
pear to  cover,  in  words  at  least,  the  continuous  operation  with  an  in- 
candescent body  of  carbide.    One  of  these  claims  is  as  follows : 

"In  an  electrical  apparatus,  for  making  calcium  carbide,  an  elec- 
tric circuit,  a  carbide  conductor  included  in  said  circuit,  whereby  said 
conductor  is  maintained  incandescetit,  and  means  moving  the  calcium 
carbide  from  the  heating-field  as  fast  as  formed." 


The  Froment   Enclosed   Arc   Lamp. 


By  p.  Letheule. 

The  recent  appearance  of  a  French  enclosed  arc  lamp  may  be  a 
matter  of  interest  to  Americans  who  have  witnessed  in  their  country 
such  a  rapid  development  of  the  same  type  of  lamp.  In  the  Froment 
lamp  to  which  this  refers,  the  inventors  have  done  away  with  the 
usual  pulleys,  gears,  rods  and  air  dash-pots.  The  regulating  mech- 
anism is  as  follows  :  Rerferring  to  Figs.  I  and  2,  between  the  fran  e 
rods,  TT'.  slides  an  electromagnet,  E.  The  passing  of  current  in  its 
winding  lifts  the  moving  core,  A,  which  compresses  the  spring,  /. 
This  spring  in  its  turn  tends  to  lift  the  bushing  C,  which  presses 
against  the  clutch  levers  cc'.  These  grip  against  the  reds  TT" .  and 
they  maintain  the  magnet  in  position  as  long  as  the  current  is  kept  on. 

The  action  of  the  mechanism  is  as  follows :  The  moving  core,  A, 
supports  the  upper  carbon  D,  and  the  lower  carbon  is  fixed  on  a 
cross-bar  connecting  the  lower  part  of  rods  TT'  snd  complet'ng  the 


FOMENT    ENCLOSED     L.\MP. 

frame  downward.  When  no  current  is  ras.-ing  the  uppi-r  carlion  rests 
on  the  lower  one.  If  current  is  sent  through  the  magnet,  A  lifts 
the  upper  carbon  and  strikes  the  arc,  the  length  of  which  depends  on 
the  regulation  of  the  springs.  The  lengthening  of  the  arc  ir creases 
the  resistance  in  circuit,  thus  decreasing  the  current  and  allowing  the 
spring  i  to  lower  down  the  armature  A  and  carbon  D.  When  the 
pressure  is  low  enough  on  the  bushing  C  and  clutch  levers  cc',  the 
magnet  E  slides  down  a  small  distance,  and  the  same  regulation 
takes  place  again,  following  the  wear  of  the  carbons. 

Following  are  the  comparative  prices  of  lamps  and  accessories  for 
a  no-volt  system,  according  to  the  manufacturer's  figures: 


OPfcN  ARC  LAMPS.  FROME.VT'S    LAMPS. 

2  lamps  at    100   francs..  200  fr. 

I  rheostat    20  fr.  i  lamp    100  fr. 

I  switch   8  fr.  I  rheostat    100  fr. 

Installation  of  2  lamps.  .     50  fr.  i  switch    8  fr. 

(Comprising  the  necessary  Installation    20  fr. 

material). 

Total 278  fr.         Total 128  fr. 

The  life  being  150  hours,  the  saving  in  carbons  is  stated  to  be 
$1.30,  the  cost  of  a  pair  of  carbons  being  estimated  at  5  cents.  A 
fact  which  should  be  mentioned  is  that  time  of  trimming  is  neglected 
in  the  comparison.  The  estimate,  therefore,  appears  rather  liberal 
and  well  in  accordance  with  the  European  conditions  which  sub- 
ordinate cheap  labor  to  cost  of  lamp  and  carbons. 


Recent  Storage   Battery   Patents. 

In  the  Patent  Office  issue  of  July  15  the  storage  battery  is  rep- 
resented by  six  patents,  four  of  which  relate  to  new  types  of 
plate,  one  to  a  forming  process  and  one  to  a  separator.  The 
patentee  of  the  latter  is  Hugh  Rodman,  the  device  described  hav- 
ing already  entered  largely  into  commercial  use.  The  material  of 
the  separator  is  wood,  which  is  stated  to  possess  unique  and 
remarkable  properties  which  adapt  it  to  the  purpose.  Wooden 
sheets  are  arranged  or  formed  so  as  to  provide  vertical  passages 
to  permit  of  free  circulation  on  both  sides,  which  is  stated  to  be 
productive  of  remarkable  results  in  increasing  the  efficiency,  dur- 
ability and  capacity  of  a  storage  battery.  A  fibrous  and  porous 
wood  such  as  bass  is  used,  and  the  thickness  of  the  diaphragms 
may  be  one-eighth  of  an  inch  more  or  less.  Several  forms  ot 
diaphragms  are  illustrated,  some  of  which  consist  merely  of 
wooden  sheets  grooved  vertically  or  at  a  slight  angle  from  the 
vertical  in  order  to  avoid  ribbing  the  separator  parallel  with  the 
grain.  In  still  other  cases  a  plain  sheet  of  wood  is  used  in  con- 
nection with  distance  pieces. 

A  process  of  forming  Plante  plates  is  the  subject  of  a  patent 
issued  to  H.  M.  Martin,  the  principal  feature  of  which  is  a  cooling 
arrangement  for  keeping  the  electrolyte  during  the  formation, 
below  115  degs.  F.  It  is  stated  that  by  this  means  the  peroxide 
produced  in  the  factory  formation  can  be  made  uniform  and  of 
the  same  kind.  A  patent  issued  to  Victor  Cheval  and  Jos.  Linde- 
man,  of  Brussels,  Belgium,  relates  to  improvements  of  the  type  of 
battery  in  which  the  negative  pole  electrode  is  a  single  mass  of 
active  material  having  cylindrical  or  other  suitably-shaped  open- 
ings distributed  throughout  its  mass,  in  which  cartridge-like  posi- 
tive pole  electrodes  may  be  easily  fitted,  the  intervening  space 
being  filled  with  the  electrolyte.  The  positive  pole  electrode 
consists  of  a  perforated  insulating  envelope  having  short  ex- 
terior vertical  wing-  extending  from  the  corners.  Within  is  a 
central  conducting  rod  between  which  and  the  walls  of  the  casing 
is  packed  active  material. 

Hermann  Heinicke  is  the  patentee  of  a  peculiar  f  ^rm  of  plate 
which  is  corrugated  vertically  and  supplied  with  horizontal 
strips  inclining  inward  and  connecting  the  outer  portions  of  each 
groove  formed  by  adjacent  walls.  J.  B.  Entz  describes  a  metallic 
support  constructed  of  rolled  antimonious  lead  which  is  malleable 
by  reason  of  the  rolling,  about  8  ^»er  cent,  of  antimony  being  con- 
tained. One  form  of  plate  is  exceedingly  thin,  the  thickness  being 
onlv  one  millimeter  more  or  less.  This  plate  is  bent  so  as  to  form 
ribs,  the  completed  support  having  a  corrugated  appearance  with  flat 
intervals  between  the  ribs  or  corrugations,  which  latter  alternate 
on  the  two  sides  of  the  plate;  in  another  form  tangs,  keys  or  pro- 
jections i.iade  by  punching  project  on  either  side  of  the  plate. 
Both  sides  of  the  plate  are  finally  pasted  with  active  material  of 
a  depth  sufficient  to  cover  the  projecting  ribs  or  tangs. 

A  patent  issued  to  Edward  G.  Steinmetz  describes  an  improve- 
ment on  the  chloride  type  of  storage  battery.  A  salt  of  lead  such 
as  the  chloride  or  acetate  is  pressed  between  dies  in  a  stamping 
machine  with  sufficient  pressure  to  make  a  solid  block;  or  is 
mixed  with  water  or  other  suitable  medium  and  moulded  to  a 
shape  and  allowed  to  set  and  harden  like  cement.  These  blocks 
are  then  placed  in  a  mould  and  a  giid  cast  around  them  in  the 
usual  way.  It  is  stated  that  the  product  obtained  by  this  means 
is  greatly  superior  to  that  obtained  by  the  usual  casting  process. 
as  the  item  of  shrinkage  in  the  mould  does  not  need  to  be  taken 
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into  consideration  and  patterns  or  blocks  are  obtained  of  abso- 
lute uniformity,  both  as  to  structure  and  shape,  with  a  freedom 
from  tlic  blow-holes  apt  to  occur  when  the  blocks  are  cast. 


Meetings  of  State  and  National  Contractors. 

According  to  the  programmes  which  were  duly  given  in  these 
columns,  the  New  York  State  and  the  National  Electrical  Con- 
tractors' Association  held  their  annual  conventions  last  week,  the 
Slate  body  gathering  at  Schenectady,  where  they  were  hospitably 
cnterlainrd  by  the  General  Electric  Company,  and  the  National,  at 
the  Franklin  Institute.  Philadelphia.  As  the  proceedings  are  held 
with  closed  doors,  in  executive  session,  no  regular  report  is  avail- 
able, but  we  are  able  to  i)rescnt  some  notes  of  what  was  done  at  the 
meeting. 

At  the  Philadelphia  meeting  of  the  Board  of  Directors  called 
to  order  by  Chas.  L.  Eidlitz,  chairman,  at  10  a.  m..  Wednesday. 
July  16,  there  were  present  the  entire  board  with  the  exception  of  E. 
T.  Cooke,  of  St.  I^uis,  who  sent  a  letter  stating  he  had  sprained  his 
ankle  two  days  prior. 

The  roll  call  showed  the  following  present:  National  President. 
Chas.  L.  Eidlitz,  -\cw  York  City;  1st  vice-president.  G.  M.Jones,  Min. 
neapolis,  Mmn.;  3d  vice-president,  H.  K.  McKay,  Baltimore,  Md.; 
treasurer,  Geo.  R.  Mathieu,  Pittsburg.  Pa. ;  secretary.  W.  H.  Morton, 
Utica,  N.  Y. ;  scrgcant-at-arms,  J.  C  Stearns,  Buffalo,  N.  Y. ;  di- 
rectors, M.  L.  Barnes,  Troy.  N.  Y. :  K.  D.  McCarthy,  Buffalo,  N.  Y. ; 
J.  Hilton.  Syracuse,  N.  Y. ;  H.  A.  Loeb.  Philadelphia,  Pa.;  E.  Mc- 
Cleary,  Detroit.  Mich.;  W.  I.  Gray.  Minneapolis,  Minn.;  J.  K.  Howe, 
Baltimore.  Md. ;  E.  E.  Newbury.  St.  Louis,  Mo. 

The  detail  work  was  taken  up  with  reports  of  committees 
on  finance,  publication  and  membership.  The  application  of  the 
I'Morida  and  Indiana  .Associations  for  membership  were  approved. 
Material  generally  was  pre|)ared  for  the  meeting  of  delegates 
in  the  afternoon. 

At  2..^o  the  meeting  "f  delegates  was  called  to  order  at  tin 
Franklin  Institute  by  the  chairman.  Credentials  were  presented 
and  Indiana  and  Florida  were  elected  members.  The  committees 
were  duly  appointed.  No  fewer  than  172  firms  were  represented 
out  of  a  total  of  206.  Routine  business  was  transacted  for  the 
remainder  of  the  afternoon.  The  next  meeting  was  called  t<> 
order  at  2  p.  m.  in  the  middle  pavilion  of  the  Steel  Pier,  Atlantic 
City,  July  17,  by  the  chairman.  The  appointment  of  several  im- 
portant committees  was  the  first  matter  taken  up.  The  entire 
constitution  and  by-laws  were  gone  over  and  revised  to  meet 
tile  increased  mcmbersliii)  and  changed  conditions.  The  election 
of  officers  for  the  ensuing  year  resulted  as  follows :  President,  C.  L. 
Eidlitz.  New  York.  N.  Y. ;  ist  vice-president.  G.  M.  Jones.  Minne- 
apolis, Minn.;  2d  vice-president.  E.  T.  Cooke.  St.  Louis,  Mo.;  .vl 
vice-president,  H.  K.  McKay.  Baltimore.  Md. ;  treasurer,  G.  R. 
Mathieu.  Pittsl)urg.  Pa.;  secretary.  W.  H.  Morton,  Utica,  N.  Y. ; 
.sergeant -at-arms,  J.  C.  Stearns.  Buflfalo,  N.  Y. ;  directors.  E.  I). 
McCarthy.  BufTalo.  N.  Y.;  J.  Hilton,  Syracuse,  N.  Y.;  H.  A.  Loch 
Philadelphia.  Pa.;  E.  McCleary.  Detroit.  Mich.;  W.  I.  Gray,  Minne- 
apolis. Minn;  J.  K.  llowc.  Baltimore,  Md. ;  K.  E.  Newbury,  St.  Louis, 
Mo.;  G.  V.  Sanborn.  Indianapolis,  ind.;  H.  Anderson,  Washing- 
ton. D.  C.  There  was  considerable  jealousy  on  the  part  of  the 
Detroit  and  Miimeapolis  delegations,  each  wishing  to  have  the  con- 
vention for  1903.  Minneapolis  finally  allowed  Detroit  lo  get  it  for 
July,  next  year. 

The  meeting  was  adjourned  at  7.30  p.  m.  after  a  continuous 
session  of  5  hours  and  20  minutes  with  plenty  of  hard   work 

The  directors  met  again  at  H  r.  m.,  at  the  hotel  parlors,  settled 
some  details  and  also  met  an  important  committee  from  anolhei 
organization,  of  supply  dealers.  The  directors  agreed  to  meet 
in  I'cbruary  iQo.t.  at  Buffalo.  N.  Y.     The  meeting  adjourned  at 

10.45  P-  '"• 

The  New  York  State  body  came  down  the  Hudson  river  on 
Tuesday  evening,  bantjueted  on  the  boat  and  joined  the  National 
party  in  New  York  on  Wednesday  morning,  taking  the  excellent 
special  tram  over  the  New  Jersey  Central  arranged  by  Mr.  Alex 
Henderson,  master  of  transportation.  The  trip  was  highly  suc- 
cessful and  altogether  tot)  brief. 

F'ollowing  the  afternoon  meeting,  a  special  boat  was  taken 
from  the  Arch  street  wharf.  Philadelph-a.  for  Washington  Park. 
(he  "Coney  Island"  of  the  Quaker  City;  and.  incidentally,  a  view 
was    afTorded    ot    Cr.inip's    shipbuilding    yard.      A\    the    park,    an 


admirable  and  luxurious  dinner  was  provided,  to  which  about  175 
sat  down,  and  it  was  not  until  about  12:30,  midnight,  that  the 
majority  returned  to  headquarters  at  the  Hotel  Walton.  The 
local  convention  and  reception  committees  are  to  be  heartily 
congratulated  upon  the  warmth  and  profuseness  of  their  hospi- 
tality. These  committees  comprised  Messrs.  W.  C.  Mclntire. 
H.  A.  Loeb,  M.  R.  Muckle,  Jr.,  E.  R.  Keller,  J.  F.  Buchanan,  H. 
D'Olier,  Jr.,  W.  L.  D'Olier,  S.  A.  Jellet.  H.  G.  Kepler,  A.  A. 
Lowry,  F.  E.  Mclntire,  C.  W.  Pike,  T.  C.  Smith,  G.  S.  Smith 
I.  C.  Walker  and  R.  C.  Williams. 

On  Thursday  a  special  train  was  provided  in  the  morning  which 
took  the  entire  party  to  Atlantic  City,  where  a  good  time  wa: 
enjoyed  while  a  larger  amount  of  serious  business  was  dispatched. 

Not  only  were  the  contractors  out  in  remarkable  force,  but 
manufacturing  and  supply  concerns  mustered  strongly,  making 
the  affair  an  altogether  notable  one. 


Power  Plant  on  the  Susquehanna. 


Plans  have  been  formulated  for  the  erection  of  a  new  electric  light 
and  power  plant  on  the  Susquehanna  River,  near  Conowingo  Falls. 
It  is  not  the  first  time  that  this  affair  has  been  put  forth,  but  nev.-  life 
has  been  injected  by  Philadelphia.  New  York  and  Baltimore  capital- 
ists for  the  purpose  of  harnessing  the  Peach  Bottom  Rapids  from  a 
point  just  below  McCall's  Narrows. 

On  the  rock-blasted  islands  on  the  river  at  that  point  the  pro- 
jectors will  erect  three  enormous  power  houses,  each  of  which  will 
generate  50.000  horse-power.  If  this  statement  is  correct,  which  is 
given  out  by  the  projectors,  they  will  generate  twice  as  much  as  the 
$3,000,000  power  plant  now  being  constructed  by  Judge  W.  P.  Bay 
Stewart,  of  York,  and  Mr.  Henry  L.  Carter,  of  New  York  City,  at 
York  Haven. 

Engineers  have  been  working  at  the  problem  for  the  past  two  years, 
and  they  now  have  their  plans  matured.  The  current,  they  allege, 
will  go  to  Baltimore  principally,  and  to  Wilmington  and  other 
smaller  towns  en  route.  A  large  dam  will  be  constructed  about  1.400 
feet  long  and  140  feet  above  tide  water.  Another  will  extend  from 
the  lower  end  of  Piney  Islands  to  Bare  Island,  a  distance  of  4,400 
feet  and  a  head  race  with  a  depth  of  25  feet.  This  will  pour  into  the 
great  wheels  16,000  cubic  feet  per  second.  In  each  of  the  power 
houses  will  be  installed  ten  5000-h.p.  electrical  units.  For  each  unit 
there  will  be  three  pairs  of  48-inch  turbine  wheels. 

It  is  stated  that  $12,000,000  will  be  needed  to  construct  the  great 
plant.  .Among  those  who  have  given  their  expert  opinions  on  the 
work  are:  Dr.  Coleman  Sellers,  of  Philadelphia,  president  of  the 
Niagara  Falls  Power  Company ;  Clemens  Herschel  and  John  Bogart. 
consulting  engineers  on  the  Niagara  works.  At  the  head  of  this 
great  undertaking  is  S.  Davies  Warfield.  president  of  the  Conti- 
nental Trust  Company,  of  Baltimore.  Bonds  will  be  floated  in  that 
ci'.y  by  the  difTcrent  banking  institutions,  and  from  the  promises 
made  this  great  project  will  be  matured  within  the  next  two  years. 


Phonograph  Evidence. 


In  a  recent  article  the  Nashville,  Tcnn..  lidnncr  nolc^  the 
following:  In  a  prominent  residence  locality  in  this  city  around 
a  building  which  has  been  lately  erected  for  the  accommoda- 
tion of  a  large  number  of  renters,  a  stone  quarry  has  been  opened, 
where  a  squad  of  stone  breakers  are  breaking  up  the  rock,  commenc- 
ing (heir  work  daily  at  4:30  o'clock  a.  m.  By  their  nois:'  they  awake 
the  denizens,  and  sleep  thereafter  is  an  impossibility.  An  injunct  on 
biM  is  being  prepared,  and.  as  it  is  almost  impossible  to  describe  in 
language  the  character  of  the  noises  produced,  a  ph  mographer  has 
been  employed  to  take  (he  sounds  on  the  spot.  Th?  phonogriphic 
tubes  will  be  filed  as  exhibits,  and  when  (he  case  c  unes  up  in  ciurt 
(hey  will  be  placed  in  an  ins(rument  and  an  auricular  demon str.->tion 
given,  so  as  to  ctiable  the  court  to  take  in  the  (hing  complained  of. 
1(  is  believed  (hat  this  is  the  first  time  that  such  an  expcrim  nt  has 
been  resorted  (o  in  a  legal  proceeding."  We  may  add  (hat  a  similar 
use  of  (he  phonograph  has  lieen  made  in  New  York  Ci(y.  The  test 
in  New  York,  however,  related  as  much  to  concussive  and  vibratory 
eflfects  as  to  sound,  and  for  (his  work  variations  of  earthquake  re- 
corders or  seismographs  were  found  to  be  preferable.  The  la(est 
Edison  phonograph  will  record  thunder,  but  is  hardly  equal  yet  to 
(he  flash 
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Floods  and   Power   Houses. 


The  past  week  or  two  have  been  notable  for  tremendous  storms, 
and  many  power  houses  have  been  seriously  flooded. 

During  the  recent  freshet  at  Waterville,  Me.,  the  power  house  of  the 
Union  Gas  and  Electric  Company,  of  that  place,  was  flooded,  and  the 
three  large  S.  K.  C.  generators  with  which  the  station  is  equipped  were 
completely  submerged  for  24  hours.  The  accompanying  cut  is  from 
a  photograph  taken  when  the  water  was  at  its  highest.  The  water 
is  seen  to  be  almost  to  the  top  of  the  windows  of  the  first  floor. 

The  water  subsided  slowly,  and  it  was  several  days  before  access 


FLOODED  POWER  HOUSE,  WATERVILLE,  ME. 

could  be  had  to  the  floor  of  the  dynamo  room.  The  generators  were 
then  carefully  dried  out  and  very  thorough  tests  were  made  to  de- 
termine if  the  insulation  had  given  out  at  any  point.  No  short  circuit 
or  other  defect  was  found,  and  the  machines  were  started. 

To  the  great  satisfaction  of  the  company's  officials,  the  generators 
were  found  to  be  absolutely  uninjured,  and  they  have  been  running 
ever  since  with  their  original  normal  efficiency.  This  is  a  typical  in- 
stance of  the  effects  of  the  heavy  rains  this  season. 


Telephone  Meters. 


The  New  York  Sitn,  usually  very  intelligent  in  technical  affairs, 
has  the  following  note  on  the  introduction  of  telephone  meters  : 

"They  have  gas  meters  in  your  cellars  which  are  supposed  to 
register  the  amount  of  gas  you  consume,  whether  in  or  out  of  town. 
Now,  a  genius  is  at  work  on  a  telephone  meter,  which  is  to  register 
the  number  of  calls  you  have  consumed  under  your  contract.  You 
are  allowed,  under  this  contract  to  have  so  many  calls  a  year,  but 
you  have  no  idea  how  many  you  have  consumed,  and  are  dependent 
upon  the  telephone  people  entirely.  In  the  proposed  telephone  meter 
you  will  have  a  machine  which  in  some  degree,  like  the  gas  meters, 
may  tell  you  where  you  stand  and  then  again  it  may  not,  just  as 
a  gas  meter  sometimes  gets  wobbly  in  summer  time  and  registers 
just  the  same  amount  of  gas  consumed  whether  j-ou  are  in  town  or 
not." 

The  great  difference  between  a  telephone  meter  and  a  gas  meter 
is  that  the  former  will  not  be  at  the  subscriber's  station,  but  at  the 
telephone  company's  central  office.  While  this  may  sctm  off-hand 
like  an  arbitrary  proceeding  on  the  part  of  the  telephone  company, 
aimed  at  keeping  the  subscriber  in  ignorance  of  his  use,  it  really 
has  practical  reasons  that  are  easily  explained.  Gas  that  is  used 
is  burned  either  for  lighting  or  heating,  and,  without  disastrous  con- 
sequences, cannot  be  used  otherwise.  The  consumer  expects  to 
pay  for  light  and  heat;  in  other  words,  for  all  the  gas  that  passes 
through  the  meter  since  all  of  it  is  used  eft'ectively.  The  meter  can 
register  his  individual  use  only  if  it  is  connected  to  his  individual 
supply  pipes ;  therefore,  the  proper  place  for  the  gas  meter  is  on 
the  consumer's  premises. 

The  telephone  user,  however,  does  not  expect  to  pay  for  calls 
that  do  not  result  effectively.  Many  telephone  calls  do  not  result 
in  effective  messages,  for  a  variety  of  reasons  ;  the  line  wanted  is 
"busy"  or  does  not  answer,  a  wrong  number  has  been  called,  cr  the 


number  called  has  been  changed  or  discontinued,  and  so  for  h. 
Now,  an  automatic  telephone  meter  would  register  , imply  calls  and 
could  not  be  expected  to  select  for  registration  only  those  ca  Is 
which  result  in  effective  messages.  Consequfntly,  since  the  tele- 
phone user  pays  for  messages  and  not  for  calls,  the  place  for  the 
meter  is  not  at  the  subscriber's  station  where  it  would  register, 
whether  operated  mechanically  by  the  rise  of  the  switch-hook  or 
electrically  by  the  closing  of  the  circuit,  simply  the  number  of  times 
the  telephone  was  used — a  quantity  always  greater  thin  the  number 
of  effective  messages. 

The  telcohone  subscriber's  line  at  the  exchange  end  is  just  as 
much  for  his  exclusive  use  as  it  is  at  the  station  end,  or  as  the 
telephone  instrument  itself  is,  and  the  exchange  end  of  the  line  is 
obviously  the  proper  place  for  the  meter.  A  selective  meter  which 
shall  automatically  distinguish  between  non-effective  calls  and  com- 
pleted connections  is  a  practical  impossibility,  =0  it  is  n'cessary  that 
the  meter  shall  be  oprited  selectively  by  some  external  agency,  and 
the  only  means  of  doing  this  is  to  have  the  operator  complete  the 
operation  of  registering  the  message  at  the  time  she  completes  the 
connection  which  constitutes  a  message.  The  meter  being  at  the 
exchange,  besides  ensuring  an  accurate  record  of  the  service  ren- 
dered on  each  line,  also  much  simplifies  the  work  of  reading  them 
and  of  compiling  the  subscribers'  accounts.  Even  under  the  present 
arrangement  of  recording  by  hand  the  use  of  each  line  it  is  not  the 
fact  as  the  Sun  note  states,  that  the  user  has  no  idea  how  many 
messages  he  has  consumed,  for  it  is  the  practice  of  telephone  com- 
panie;  supplying  measured  service  to  notify  each  s'.tbscriber  monthly 
of  the  state  of  his  contract,  giving  the  number  of  me-ssages  u  ed 
during  the  month  and  the  number  remaining  to  the  subscriber's 
credit  at  the  end  of  the  month.  Presumably,  this  practice  will  be 
continued  even  when  the  use  of  meters  becomes  general. 


CURRENT   NEWS   AND    NOTES. 


PARIS  TROLLEYS— A.  cable  message  states  that  Paris  streets 
have  just  had  a  narrow  escape  from  the  introduction  of  a  trolley  sys- 
cem.  The  Est  Parisien  Company  applied  to  the  municipal  council 
for  permission,  provisionally,  to  install  overhead  trolleys  until  it 
could  change  the  existing  plates,  which  have  been  electrocuting  men 
and  horses  for  two  years  past.  The  municipality  fortunately  remem- 
bered that  in  France  "Ricn  ne  dure  comme  le  provisoire,"  and  re- 
fused the  insidious  proposal. 


RAILROAD  TELEPHONE  LINE.— The  Illinois  Central  Rail- 
road's telephone  line,  which  has  been  under  construction  for  several 
months,  is  now  completed  and  in  operation  through  from  Chicago  to 
New  Orleans,  922.65  miles;  liom  St.  Louis  to  Carbondale.  111.,  94.51 
miles ;  between  Grenada  and  Water  Valley,  Miss.,  28.62  miles.  This 
is  a  total  now  in  operation  of  1,045.78  miles  of  long-distance  teleohone 
line  owned  and  operated  exclusively  by  the  Illinois  Central  Railroad 
for  railroad  business. 


POWER  ENTERPRISE  FOR  CHICAGO— A  special  dispatch 
from  Chicago,  of  July  22,  says  :  City  Electrician  Ellicott  is  working  on 
a  plan  for  the  development  of  the  power  from  the  flow  of  water  in 
the  sanitary  channel,  and  its  conversion  into  electricity  for  the  oper- 
ation of  the  lighting  and  water-pumping  plants  of  Chicago,  which 
plan  he  believes  will  solve  the  complicated  question  without  a  bond 
issue.  Mr.  Ellicott  says  there  is  a  syndicate  of  Chicago  capitalists 
figuring  upon  the  matter,  and  it  is  probable  that  a  proposition  will  be 
submitted  to  the  Council  during  the  Fall.  The  scheme  contemplates 
the  building  of  the  development  and  transmission  plant  by  private 
capital  under  a  contract  with  the  municipality,  under  which  contract 
the  city  binds  itself  to  pay  as  a  rental  for  the  use  of  the  power  de- 
veloped a  sufficient  sum  of  money  to  guarantee  a  fair  percentage  on 
the  actual  investment.  Any  earnings  aggregating  more  than  this 
amount  under  the  plan  are  to  be  turned  over  to  the  city,  which  re- 
serves the  right  at  any  time  to  acquire  the  plant  by  the  refunding  of 
the  bonds  of  the  private  corporation.  According  to  Mr.  Ellicott's 
plan,  the  city  would  not  incur  any  greater  obligation  in  the  matter 
of  rental  than  the  cost  of  the  coal  bills  of  the  city  for  the  same  pur- 
pose. 
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LABOR  PROBLEM  CONFERENCE.— A  notice  has  been  issued 
of  the  national  conference  of  employers  and  employed.  The  dates 
are  Sept.  22  to  26,  inclusive,  and  the  place  is  Minneapolis.  On  the 
local  executive  committee  are  Cryus  Northrop  and  Thomas  Lowry. 


SIGNALS  SENT  FOURTEEN  HUNDRED  MILES.— A 
cable  dispatch  from  London,  of  July  15.  says :  Marconi,  who  is  on 
board  the  Italian  flagship  "Carlo  Alberto,"  at  Croiisiadt,  Ru:si:.  has 
cabled  to  his  London  office  that  he  has  received  wireless  signals  from 
the  Cornwall  station,  about  1,400  miles  distant,  partly  overland.  Com- 
plete messages  were  received  so  far  as  Skugen,  Denmark,  about  850 
miles  from  Cornwall. 


PLEASURES  OF  CABLE  LAVING.— It  is  stated  that  the  cable 
steamer  "Anglia"  while  laying  recently  the  Norfolk  Island  to  Fiji 
section  of  the  Australasian  cable  encountered  a  cyclone  which  lasted 
ten  hours.  No  one  could  pass  along  the  deck,  the  speed  of  the 
ship  was  reduced,  although  full  power  was  maintained,  and  all  had 
to  remain  at  their  posts.  The  cable  was  not  lost,  however,  but  the 
course  was  preserved  and  the  work  done  creditably.  An  experience 
of  this  kind  is  a  good  test  of  the  training  of  a  cable  ship's  staf?  and 
crow. 


TECHNO-LEXICON. — As  announced  so  1  e  roi  hs  ago  in  these 
columns,  the  society  of  Gentian  engineers  (Verein  Ucutscher  In- 
genieure)  has  undertaken  the  compilatijn  of  a  technical  dictionary 
in  English,  German  and  French,  and  asks  for  thr  collaboration  of 
American  engineers.  By  addressing  the  editor  in  charge,  Dr.  Hu- 
bert Janscn,  49  Dorotheen  Strasse,  Berlin,  collaborators,  will  be  sup- 
plied with  note-books  and  full  informa  ion  as  to  the  plan  of  the 
work  and  the  information  desired. 


WIRELESS  PLANS.— A  cable  dispatch  from  London,  of  July  17, 
says :  As  soon  as  Marconi  returns  to  this  country  from  Italy,  in 
about  three  weeks,  steps  will  be  taken  to  establish  a  regular  service 
between  Poldhu  station,  in  Cornwall,  an  American  station  at  Cape 
Cod,  and  a  Canadian  station  at  Cape  Breton.  Marconi  believes  that 
if  all  goes  well  he  will  be  in  a  position  before  Christmas  to  send  ordin- 
ary messages  to  Cape  Cod  or  Cape  Breton  at  sixpence,  and  press 
messages  at  twopence  halfpenny  a  word.  Connection  of  distant 
towns  in  Africa  is  aKo  promised  in  the  near  future. 


CONTRACT  FOR  PACIFIC  CABLE.— The  Commercial  Pacific 
Cable  Company  signed  a  contract  with  the  Telegraph  Construction 
and  Maintenance  Company,  in  London,  last  week  for  the  manufacture 
and  laying  of  its  cable  from  Honolulu  to  Manila,  touching  midway 
at  Guam.  The  construction  company  guaranteed  to  c  mipUte  the 
cable  by  June.  l<)0.^.  if  furnished  with  the  necessary  soundings.  In 
the  event  that  these  cannot  be  furnished,  the  company  agrees  to 
finish  the  cal)Ic  laying  within  such  time  thereafter  as  is  necessary  to 
take  the  soumlings  Having  two  steamers  capable  of  carrying  6,000 
miles  of  cal)lc.  the  company  is  able  to  complete  within  a  year  the  work 
which  would  take  other  contractors  two  years  to  do.  The  steamer 
"Silvcrtown,"  at  Woolwich,  is  now  loading  the  San  Francisco-Hono- 
lulu cable.  2,400  miles  long,  and  is  expected  to  sail  for  San  Francisco 
in  August.  ICighteen  lunidred  miles  of  this  section  have  already  been 
manufactured  and  are  being  taken  on  board  the  "Silvcrtown."  The 
Cable  C(imi)any  has  asked  the  I'liiled  States  government  for  its 
soniidmtj;''.  and  lias  offered  n-xluced  rates  for  all  official  messages. 


GOl-ERNMENT  TELCPHONV.-Thv  X.-w  York  Ernwig  Post 
notices  the  following  incident  :  One  of  the  dangers  of  the  telephone 
where  tlie  service  is  in  the  hands  of  the  government  has  been  curiously 
illustrated  in  (uMinany.  An  association,  of  which  a  well-known  Ger- 
man "captain  of  industry"  is  a  member,  recently  foim<l  it  necessary 
to  ask  him  by  telegraph  if  lie  was  satisfied  with  a  certain  resolution 
passed  by  the  society.  The  telegram  was  forwarded  to  Cologne  by 
tueans  of  the  telephone,  and  on  its  way  the  word  resolution  became 
revolution.  This  was  enough  to  make  the  operators  at  the  Cologne 
central  turn  over  the  dispatch  to  the  secret  police.  With  their  cus- 
tomary wisdom,  the  latter  saw  in  the  message  plain  proof  of  a  wide- 
spread anarchist  conspiracy  to  overturn  the  Government,  particularly 
as  it  was  signed  by  an  organized  body.  Forthwith  two  detectives 
rushed  to  the  hotel  and  arrested  the  captain  of  industry  on  si?ht. 


Since  the  latter"s  name  is  known  throughout  Germany,  he  found  it 
easy  to  prove  his  innocence  and  to  explain  the  message.  But  what 
would  have  become  of  him  had  be  been  a  foreigner,  or  an  inconsj  icu- 
ous  person  from  a  far-off  village,  is  something  about  which  the  know- 
ing prefer  to  remain  silent  and  look  wise. 


HORSE  TRAINING  has  been  undertaken  by  the  Automobile 
Club  of  America,  which  has  issued  an  instructive  circular,  or  what 
perhaps  might  better  be  called  a  circular  of  instruction,  to  its  mem- 
bers on  the  subject.  One  paragraph  remarks:  'It  is  far  belter  to 
take  a  little  trouble  than  to  cause  an  accident  which  outside  of 
damage  to  property  may  produce  pain,  suffering,  and  even  loss  of 
life.  Horses  that  are  used  in  or  about  large  cities,  and  in  towns  where 
there  are  trolley  roads,  are  but  little  frightened  by  automobiles.  I 
When,  however,  a  horse  unaccustomed  to  automobiles  meets  on.;  in  ' 
a  quiet  country  road  he  is  frequently  frightened,  he  shies,  sending  the 
w  agon  into  the  ditch,  or  he  turns  around  short  and  upsets  the  wagon. 
To  accustom  horses  to  automobiles  in  the  country,  some  of  the  mem- 
bers of  the  club  have  with  considerable  success  undertaken  the  train- 
ing of  horses  in  the  communities  where  they  reside.  We  desire  to 
call  this  matter  to  your  attention,  and  to  ask  every  member  of  the 
club  who  can,  either  himself,  or  his  mechanic  (if  he  employs  one),  to 
devote  an  hour  every  morning  to  the  training  of  horses  in  his 
vicinity  during  the  next  few  weeks,  and  to  report  on  Sept.  ist  to 
the  secretary  the  number  of  horses  he  has  succeeded  in  training, 
and  the  effect  his  work  has  had  on  the  community  where  he  resides." 


TROLLEYS  IN  MAINE.— h  is  stated  that  a  remarkable  expan- 
sion of  the  electric  railway  systems  of  Maine  is  promised  within  a 
year.  The  line  from  Bangor  to  Hampden  is  to  be  extended  to  Winter- 
port,  seven  miles  further  down  the  river,  and  it  is  expected  that  ulti- 
mately this  road  will  be  extended  to  Frankfort,  where  are  large 
granite  quarries,  and  down  the  bay  to  Fort  Point  and  Belfast.  The 
Penobscot  Central  line,  which  for  two  years  has  been  in  operation 
from  Bangor  to  East  Corinth,  15  miles,  has  thi>  summer  been  ex- 
tended to  Charleston,  21  miles  from  Bangor.  In  Kennebec  County 
two  roads  are  projected — one  from  Augusta  to  Watervillc  and  Wins- 
low,  the  other  from  Augusta  to  Belgrade  Lakes  and  Oakland,  the 
combined  mileage  of  the  two  being  39  miles.  Companies  have  been  ^| 
organized  for  the  construction  of  the>^e  lines,  and  the  capital  stock,  V 
$200,000  in  each  case,  has  all  been  subscribed.  A  line  from  Augusta 
to  Winthrop  is  nearly  completed.  A  line  is  in  process  of  construction  - 
between  Portland  and  Brunswick;  lines  arc  being  surveyed  in  Han-  ■ 
cock  and  .Aroostook  Counties,  and  the  project  in  which  Governor 
Hill  is  largely  interested,  is  for  the  construction  of  a  road  across 
the  State  from  the  Kennebec  River  to  Penobscot  Bay,  by  means  of 
which  passengers  can  be  carried  from  .Augusta  to  Rockland  in  two 
hours.  At  present  there  seems  to  be  a  prospect  that  within  five  years 
all  the  important  cities  and  towns  in  Maine  from  Bangor  to  Biddc- 
ford  w'll  be  connected  by  electric  railways. 


AUTOMOBILE  ASH  CARTS.— The  street  cleaning  depirtm  nt 
of  New  York  City  may  soon  have  automobile  ash  carts.  Commis- 
sioner Woodbury  is  devoting  a  great  deal  of  time  to  a  study  of  the 
question.  Three  firms  of  automobile  manufacturers  arc  now  at  work 
on  the  problem  of  concentrating  in  one  vehicle  cheapness  and  scrvice- 
ablencss.  and  although  the  ta.sk  is  not  an  easy  one  the  commissioner 
has  hope*.  The  new  automobile  ash  cart  is  to  require  the  services 
of  only  one  «nan.  who  will  act  as  chauffeur  and  garbage  collector 
simultaneously.  It  is  to  be  covered  with  canvas,  self-rolling,  on  a 
cylinder,  on  the  .same  principle  as  a  window  shade,  and  is  to  have  a 
top  opening  corresponding  exactly  in  size  with  new  g.irbagc  cans 
which  it  is  the  intention  of  the  department  to  have  adopted  by  all 
householders  in  the  city.  The  new  cans  will  be  fu^ni^hcd  w  th 
grappling  irons,  which,  when  suspended  to  a  transverse  bar  on  the 
cart,  would  act  as  hinges.  Thus  the  can  could  be  dumped  with  the 
same  ease  with  which  the  lid  of  a  box  is  lifted.  The  opening  in  the 
cart  being  exactly  of  the  size  of  the  can  no  ashes  would  Ik  spilled,  and 
innncdiately  the  can  is  emptied  the  canvas  top.  by  rolling  back  auto- 
matically shut,  would  prevent  the  dispersion  of  ashes  by  the  wind. 
The  idea  is  borrowed  from  a  bulky  ash  cart  model  submitted  by  a 
Berlin  inventor,  which  only  has  the  disadvantage  of  requiring  four 
horses  to  move  it  and  three  men  to  operate  it.  By  applying  electricity 
as  a  motive  power  the  necessity  of  the  four  horses  is  removed,  and 
by  reducing  the  bulk  and  the  ash  pockets  the  service  of  two  of  the 
three  men  arc  dispensed  with. 
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ST.  LOUIS  FAIR.— Work  was  begun  July  12  on  the  foundation 
for  the  tower  which  will  carry  the  wires  from  the  electric  subway  to 
the  switchboard  of  the  second-story  gallery  of  the  Palace  of  Ma- 
chinery, at  the  St.  Louis  World's  Fair.  The  foundation  is  to  be  nine 
and  one-half  feet  below  the  floor  of  the  building  and  to  occupy  a  space 
14  feet  wide  by  22H  feet  long.  All  the  current  to  be  used  for  the  light 
and  power  of  the  Exposition  will  be  concentrated  at  the  large 
switchboard.  The  current  to  be  supplied  by  the  Citizens'  Company 
will  be  carried  to  the  switchboard,  and  the  current  manufactured  by 
the  Westinghouse  Company  will  also  be  concentrated  at  that  point. 


GERRY  CI  DE?.— Mr.  N.  Seaver,  writing  to  the  New  York  Times 
from  Pittsfield,  Mass.,  has  the  following  apropos  of  Noah  Brooks' 
article  on  "Purists  and  Words"  in  The  New  York  Times  Saturday 
Review  of  Books,  of  July  5  :  "I  have  had  it  in  mind  a  long  time  to 
request  The  New  York  Times  Saturday  Review  of  Books  to  de- 
nounce the  use  of  "electrocute,"  invented  by  some  callow  or  careless 
reporter.  I  use  the  word  electroclde  (like  suicide)  as  a  noun  or  verb 
and  was  annoyed  recently  when  it  was  changed  to  cute  in  a  published 
article  by  a  "compo"  who  knew  what  I  meant  better  than  I  did.  The 
same  "compo"  printed  cross  for  crass.  The  sentence  might  read 
"shall  be  put  to  death  by  electrocide."  In  view  of  the  fact  that  exe- 
cution by  means  of  electricity  was  devised  and  advocated  by  Elbridge 
T.  Gerry,  many  electrical  engineers  call  it  "Gerrycide." 


A  BEEHIVE  CABLE  BOX.— While  wax  is  an  insulator,  honey 
would  seem  to  be  a  pretty  good  medium  for  a  short  circu  t.  When 
A.  P.  Green,  manager  of  the  Postal  Telegraph  Company,  at  Chester, 
climbed  up  to  the  cable  box  on  top  of  a  50-foot  pole  in  front  of  his 
office  last  week  looking  for  trouble,  and  opened  the  box,  he  found 
there  a  mass  of  buzzing  bees,  a  "million  of  them,"  is  the  way  he  ex- 
pressed it.  A  swarm  of  bees  had  taken  possession  of  the  box  and 
were  filling  it  with  wax  and  honey.  Mr.  Green  slammed  the  door 
shut  and  got  down  in  record  time.  He  immediately  reported  the 
matter  to  headquarters,  and  now  the  officials  of  the  telegraph  com- 
pany were  last  reported  trying  to  get  some  thick-skinned  or  fearless 
man  to  ascend  the  pole  and  fish  out  the  bees  and  honey,  for  it  is  said 
that  they  have  stuck  the  Chicago  and  St.  Louis  wires  together. 


Letters  to  the  Editors. 


Long   Distance  Wireless   Telegraphy  and  Hertzian 
Waves. 


To  tlte  Editors  of  Electrical  World  and  Engineer: 

Sirs. — The  first  paragraph  of  Mr.  Lee  De  Forest's  discussion  of 
July  5,  of  my  article  of  June  14,  is  a  clear  and  positive  admission  that 
he  is  familiar  with  "popular  literature"  upon  the  subject  in  hand. 
He  then  proceeds  to  attribute  my  "confusion  of  ideas"  to  that  kind  of 
literature.  He  presents  no  showing  that  I  have  ever  read  one  word 
of  "popular"  literature. 

As  he  brought  up  the  personal  element,  and  as  it  is  only  fair  for 
me  to  correct  this  mistake  concerning  my  course  of  reading,  it  may 
prove,  in  this  connection,  of  some  advantage  to  initial  investigators,  to 
present  a  partial  summary  of  literature  that  I  have  come  across. 
Numerous  personal  investigations  required  the  most  searching  exam- 
ination of  every  original  work  of  scientists  and  inventors.  I  procured 
all  of  the  83  copies  of  United  States  patents,  and  I  have  devoured 
them.  I  examined  the  100  British  patents  granted.  Your  standard 
Electrical  World  and  Engineer  stands  at  the  top  of  all  magazii^es 
as  containing  valuable  contributions.  Of  special  value  is  the  Digest 
for  putting  one  upon  the  track  of  articles  in  other  periodicals.  Among 
books  are  Fleming's  "Electrical  Oscillations  and  Electric  Waves" 
(Cantor  lectures  of  1900)  ;  Fahie's  "Wireless  Telegraphy,"  useful  es- 
pecially as  containing  the  first  publication  concerning  Hughes  experi- 
ments on  electric  waves,  and  Branly's  paper  on  coherers.  Prof. 
Jones'  and  other  translations  of  Hertz's  papers  are  essential.  Finally, 
the  investigator  cannot  be  well  posted  until  he  has  waded  through  the 
files  of  all  leading  American  and  foreign  periodicals,  and  the  trans- 
lations of  engineering  societies. 

Coming  now  to  the  main  subject  matter  of  the  discussion,  Mr.  De 
Forest  treats  solely  of  a  theory  of  the  manner  in  which  Hertzian 
waves  or  oscillating  currents  travel,  or  are  conducted,  or  pass,  or  run, 
or  walk,  or  jump,  or  slide  (phraseology  will  not  alter  the  fact  that  the 


waves  get  there;  over,  or  in,  or  upon,  or  near,  in  the  water  skin  deep, 
or  in  the  ether  in  the  water,  or  partly  under  the  water,  or  in  the  ether 
which  is  near  the  water.  My  article  admitted  (see  page  1046,  para- 
graph 2)  that  my  argument  was  independent  of  the  manner  in  which 
the  oscillatory  current  travels  upon  the  sea.  My  argument  was  also 
independent  of  the  inherent  nature  of  aerial  Hertzian  waves. 

My  position  is  this :  In  addition  to  this  form  of  energj-,  con- 
veniently called  oscillatory  currents,  crawling  over  the  surface  of  the 
ocean,  there  is  another  form  of  energy,  namely,  the  isolated  electro- 
magnetic aerial  Hertzian  waves,  entirely  detaached  from  all  con- 
ductors, sl-ooting  like  a  ray  of  light  tangentially  to  the  earth  and 
heavenward  from  the  transmitting  station,  but  not  through  the  earth 
to  a  point  1,500  miles  distant.  My  diagram  on  page  1047  will  make 
my  meaning  plain.  Mr.  De  Forest  was  neutral  on  this  point  as  I 
understand  him.  I  hold  it  as  proved,  and  not  a  theory,  that  there  are 
two  distinct  forms  of  energy — the  one  transmitted  over  the  surface 
of  a  conductor,  and  the  other  propagated  absolutely  independently 
of  conductors.  Aerial  Hertzian  waves  are  as  truly  propagated  in  a 
rectilinear  direction  as  Rontgen  rays,  or  light,  or  hr.-at.  Fleming 
positively  stated  in  his  classical  lecture,  referred  to  hereinbefore,  "We 
have  then,  in  the  first  place,  to  notice  the  proofs  that  have  been  given 
that  electric  radiation  sent  out  from  a  Hertz  or  similar  oscillator 
resembles  in  all  respects  plane  polarized  light.  .  .  .  Moreover, 
this  plane  polarized  light  is  susceptible  of  reflection,  refraction  and 
of  producing  interference  with  other  rays."  Being  then,  like  polar- 
ized light,  let  us  notice  the  consequence.  Light  would  not  follow  the 
curvature  of  the  ocean  for  1,500  miles,  nor  could  refraction  or  re- 
flection bend  it  downward  the  required  calculated  distance  of  16 
miles  or  so. 

We  say  that  Rontgen  rays  travel  as  far  as  the  most  sensitive  de- 
tector will  indicate  their  presence.  I  say  that  aerial  Hertzian  waves 
will  travel  as  far  as  a  coherer  will  answer  without  a  conductor.  If 
the  ocean  is  used  as  a  conductor,  for  a  distance  of  1,500  miles  around 
the  curve  of  the  earth,  I  say  that  the  coherer  is  not  operated  by  aerial 
Hertzian  waves.  I  do  not  find  that  Mr.  De  Forest  dissents  from  this 
conclusion. 

In  answer  to  Mr.  S.  M.  Kintner's  discussion  (in  the  Electrical 
World  and  Engineer  of  July  12)  of  my  article  of  June  14.  I  have 
little  rebuttal,  for  the  simple  reason  that  he  and  I  seem  to  agree  that 
in  regard  to  long-distance  transmission,  "It  is  time  the  Hertzian  wave 
idea,  as  far  as  the  rectilinear  propagation  is  concerned,  was  aban- 
doned." However,  neither  does  he  deny  the  existence  of  the  overhead 
aerial  Hertzian  waves. 

Having  written  my  article,  and  having  answered  the  published  dis» 
cussions,  I  now  wish  the  opportunity  of  answering  the  silent  objectors 
— those  who  listen  but  do  speak  not.  They  probably  ask,  "Of  what 
practical  advantage  is  it  to  know  that  aerial  Hertzian  waves  fly  up, 
and  oscillatory  currents  remain  below?"  Shakespeare  said,  "Words 
without  thoughts  never  to  heaven  go."  Wireless  messages  do  go 
heavenward,  and  hence  it  follows  that  all  this  radiant  energy  is  lost. 
Is  there  not  a  problem  presented,  therefore?  How  can  this  radiant 
energy  be  saved  and  sent  over  the  guiding  ocean?  An  analogv-  may 
be  observed  in  heat  phenomena.  In  a  boiler  plant,  radiant  heat  is 
saved  by  well-known  expedients. 

New  York  City.  Edward  P.  Thompson. 


Standardization  of  Advertising  Literature. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — Probably  the  greatest  inconvenience  experienced  by 
those  obliged  to  retain  the  numerous  catalog-ies  which  are  re- 
ceived, is  caused  by  *^he  fact  that  there  are  so  many  different 
sizes.  There  is  really  no  good  argument  in  favor  of  this  large 
variety  of  shapes  and  forms  other  than  perhaps  the  artistic 
effect  which  is  occasionally  secured. 

For  flyers,  the  size  should  be  made  3J4  in.  x  6  in.,  but  when  ic 
comes  to  standard  catalogues  where  they  cover  lists,  code  words, 
etc.,  that  are  expected  to  be  referred  to  from  time  to  time  and 
must  be  filed  for  reference,  it  is  extremely  essential  that  the  6  in.  x 
9  in  size  of  the  book  be  considered  if  the  best  results  are  to  be 
secured. 

We  have  on  file  in  our  office  about  3,500  catalogues  and  pam- 
phlets and  i  find  that  there  are  more  than  500  different  sizes. 
It  is  self  evident  that  to  file  these  catalogues  so  that  they  will 
be  convenient  for  reference  is  a  most  difficult  matter  and  if  they 
are  not  filed  so  that  they  can  be  conveniently  referred  to  the 
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manufacturers  represented  are  the  losers.  It  would  seem,  there- 
fore, that  this  fact  alone  would  cause  manufacturers  to  think 
well  before  they  decide  to  use  a  mongrel  size  when  making  a 
catalogue. 

Three  sizes  have  been  decided  upon  by,  I  believe,  a  committee 
appointed  by  the  steam  railroads  a  number  of  years  ago,  namely, 
3j4  in.  X  6  in;  6  in.  x  9  in.  and  9  in.  x  12  in.  If  all  literature  con- 
formed to  these  three  sizes  the  files  of  those  who  are  obliged  to 
keep  them  would  be  vastly  improved  and  it  would  facilitate  the 
finding  of  data  concerning  any  particular  product  to  an  incalcu- 
lable extent.  The  saving  in  time  alone  would  be  a  very  large 
item.  Many  times  owing  to  the  fact  that  catalogues  have  not 
been  properly  filed,  days  are  sacrificed  writing  for  a  duplicate 
copy  and  an  order  is  lost  to  a  manufacturer  that  would  have 
otherwise  received  the  business  had  his  literature  been  available. 

Since  coming  with  the  Bullock   Electric   Manufacturing  com- 


pany I  have  rigidly  adhered  to  standard  sizes  for  all  publica- 
tions. I  have  never  had  occasion  but  in  one  instance  to  use  the 
9  in.  X  12  in.  size.  All  of  my  bulletins  are  made  6  in.  x  9  in.  and 
flyers  have  been  3J/^  in.  x  6  in.  These  two  sizes  when  proper 
attention  has  been  given  to  the  preparation  of  cuts  would  serve 
almost  any  purpose.  Of  course  there  are  cases  where  perhaps 
the  9  in.  x  12  in.  size  would  be  the  more  desirable,  but  at  any  rate 
there  seems  to  be  no  good  excuse  for  departing  from  these  three 
sizes. 

I  believe  that  if  the  technical  press  .of  this  country  would  take 
the  matter  up  vigorously  through  their  editorial  departments,  and 
by  drawing  the  attention  of  manufacturers  to  the  subject  in  var- 
ious ways  it  would  finally  result  in  standardizing  this  class  of 
literature,  and  the  gain  to  manufacturers  both  to  the  seller  and  to 
the  purchaser  would  be  very  great  indeed. 

CiNxiNN.\Ti,  Ohio.  Fil\nk  G.  Bolles. 


DYNAMOS.  MOTORS  AND  TRANSFORMERS. 

Twenty-five  Thousand- Volt  Direct-Current  Dynamo. — Soulier. — 
An  illustrated  description  of  the  high-tension,  direct-current  dynamo 
designed  by  Thury  and  used  for  testing  purposes  on  one  of  his  direct- 
current  series  system  transmission  plants,  as  recenly  noticed  in  the 
Digest.  A  revolving  field  and  a  stationary  armature  are  u-^ed.  The 
field  is  bipolar,  the  exciting  coils  are  connected  to  two  slip-rings,  and 
obtain  the  exciting  currents  from  a  small  separate  dynamo.  The  fixed 
armature  is  outside  and  has  48  coils,  each  consisting  of  500  turns  of 
wire  of  0.8  sq.  mm.  cross-section.  The  machine  gives  i  ampere  at 
25,000  volts,  at  a  speed  of  600  r.  p.  m.,  the  internal  arma- 
ture resistance  being  700  ohms.  In  the  commutator,  which  has  48 
segments,  air  insulation  is  used ;  as  the  voltage  between  two  segments 
may  become  750,  it  is  necessary  to  prevent  the  formation  of  sparks 
between  the  segments  under  all  circumstances.  A  pair  of  movable 
brushes  which  arc  revolved  from  the  field  system  and  insulated  by 
means  of  several  insulating  materials  in  series,  conducts  the  high- 
tension  current  to  two  very  well  insulated  slip-rings,  from  where  it 
flows  to  the  terminals  of  the  machine.  Essential  devices  for  the 
prevention  of  sparks  are  air  blast  and  condensers ;  the  air  blast  con- 
sists of  a  fan  mounted  on  the  shaft  of  the  machine  so  that  its  ac- 
tion is  the  stronger,  the  greacr  the  speed  and  the  higher  the  tension. 
Condensers  arc  connected  each  to  two  consecutive  segments  of  the 
commutator.  All  insulations  are  made  with  the  greatest  care. — L'Ind. 
Elcc.,  June  10. 

REFEREXCES. 

n.qualizing,  Coiincitioiis  on  IHrcct-Currcnt.lrmaturcs. — 'Arnold. — 
.\n  illustrated  ImirHsIi  translation  in  abstract  of  his  German  paper, 
noticed  before  in  the  Digest. — Lond.  Elcc.  Eng.,  June  13. 

Dircct-Ciirrcut  Armature. — Eichherg. — An  illustrated  article  on 
some  practical  applications  of  a  graphical  method  for  representing  the 
potential  of  direct-current  armature  windings. — Zeit.  f.  Elek., 
April  27. 

Altcrnalor.<!  in  Parallel. — .\n  account  of  the  work  done  by  a  com- 
mittee of  the  Internatii)iial  Society  of  I''leclricians  in  Paris,  concern- 
ing the  governors  of  steam  engines  for  driving  alternators.  There  is 
a  long  i>aper.  ilhistratod  by  diagrams,  by  Guilbert,  on  the  influence 
of  the  engine  governors  upon  the  operation  of  alternators  in  parallel. 
There  arc  also  shorter  notes,  by  Blondel,  Rateau.  Miet.  Guilbert,  van 
der  Stegcn,  Picou.  Vigreux  and  Brillic  and  Chevrier. — Bull,  de  In 
Soc.  Int.  des  Elcc.,  April. 

Lights  and  Lighting. 

REFERENCES. 

Train  Lighting.— ].\i:QVl'N. — The  first  part  of  a  very  long  paper 
read  before  tlie  International  Society  of  Electricians  in  Paris,  in 
which  he  gives  a  sununary  of  the  different  methods  of  electric  train 
or  car  lighting.  He  first  discusses  tl.c  lighting  of  trains  by  storage 
batteries  onlv:  cither  the  whole  train  is  supplied  with  current  from 
<3ne  or   two  batteries,  or  the   single  cars  have  individual  batteries. 


Different  installations  are  described :  first  such  in  which  the  bat- 
teries are  charged  in  a  station,  and  then  such  in  which  they  are 
charged  on  the  train.  He  then  discusses  those  systems  in  which 
dynamos  are  used  on  the  trains.  The  following  systems  are  dealt 
with :  lighting  of  a  total  train  from  one  or  two  dvTiamos  mounted  in 
hte  car  wheels ;  lighting  from  dynamos,  driven  by  special  prime 
movers,  with  or  without  the  use  of  a  battery. — Bull,  dc  la  Soc.  Int. 
des  Elec,  May;  L'Eclairage  Elcc,  June  7.  21.  In  the  second  part  of 
his  paper  he  describes  the  systems  of  Stone.  Vicarino.  .\ubert  and 
improvements  introduced  by  himself. — Bull.  Soc.  Int.  des  Elcc, 
June. 

Arc  Lamps. — Hoppe. — .\n  article  in  which  he  gives  numeriiu> 
tables  of  comparison  of  the  economy  of  enclosed  and  open  arc 
lamps.  He  shows  that  all  claims  that  enclosed  arc  lamps  consume 
less  energy  per  cp  than  open  arc  lamps  are  wholly  unfounded. — 
Elek.  Anz.,  May  14. 

Power. 

Electric  Pozcer  for  Agricultural  Purposes. — Haas. — \n  abstract 
of  a  paper  in  which  he  discusses  the  use  of  electric  power  in  agri- 
cultural districts,  with  special  reference  to  the  experience  gained  in 
connection  with  the  electric  tramway  in  operation  in  Hanover, 
Germany.  There  are  48  villages  connected  to  the  distributing  net- 
work of  the  Hanover  tramways,  and  35  of  these,  with  a  population 
of  37,500  persons,  have  no  system  of  gas  lighing  at  their  disposal. 
The  results  obtained  from  these  localities  are  as  follows:  .\t  the 
end  of  1899  motors  of  a  total  of  440  hp  were  connected  to  the  mains, 
and  at  the  close  of  1900  these  had  increased  to  1.251  hp,  while  at  the 
end  of  1900  a  further  advance  to  2,049  '^P  bad  been  made.  The 
greatest  demand  of  electric  power  was  for  the  operation  of  thrash- 
ing machinery,  and  to  a  less  degree  for  driving  pumps,  hay  presses, 
straw  cutters,  etc.  Of  the  total  hp  installed.  ~j  per  cent,  represent 
purely  agricultural  operations  and  8  per  cent,  factories,  although 
the  former  only  yields  53  per  cent,  of  the  receipts.  On  an  average 
the  annual  revenue  per  hp  installed  amounted  to  about  $7  (as  com- 
pared with  from  $17.50  to  $37.50  in  towns)  at  a  price  of  4.8  cents 
per  kw-hour.  and  the  average  period  of  use  did  not  reach  150  hours, 
as  against  500  hours  in  towns.  Electric  light  in  agriculture  is 
not  of  the  same  importance  as  electric  power.  The  lamps  are  in- 
stalled in  fair  numbers,  but  are  not  used;  farmers  rc<irc  early  and 
rise  early ;  it  happens  that  in  the  case  of  an  installation  of  30  lamps 
in  one  house  only  a  single  5-cp  lamp  is  regularly  used.  In  towns 
the  revenue  per  lamp  installed  amounts  to  about  $3.50  per  year 
with  a  lighting  period  of  450  hours,  whereas  in  the  35  villages  the 
average  sum  realized  reaches  only  $1.62  per  lamp  installed,  and  a 
consumption  extending  to  260  hours.  He  concluded  from  the  ex- 
perience in  the  Hanover  district  that  satisfactory  results  are  possibl" 
in  agricultural  operations  only,  where  cables  already  exist  for  the 
transmission  of  power  or  for  the  operation  of  electric  tramways, 
and  which  c?n  readily  satisfy  the  small  and  occasional  demand  for 
agricultural  pwrposes. — Lond.  Elec.  Rez..  June  27. 
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REFERENCES. 

Steam  and  Gas  Engines. — Witz. — A  long  comparison  of  steam  en- 
gines and  gas  engines,  concerning  their  price,  the  certainty  and  regu- 
larity of  operation,  and  the  consumption  of  water.  He  concludes 
that  the  gas  engines  can  compete  advantageously  with  steam  engines 
J  under  certain  conditions,  if  they  are  carefully  installed  and  treated 
and  chosen  wih  regard  to  the  service  that  they  have  to  render. — 
L'Eclairage  Elcc,  May  24,  31. 

Electric  Pumping. — Fry. — An  illustrated  description  of  an  elec- 
trically-driven pump,  recently  installed  at  the  Oneida  mine,  at  a 
1,300-foot  level.  It  is  geared  to  a  loo-hp,  440-volt,  three-phase  in- 
duction motor,  running  at  580  r.  p.  m.  The  pump  lifts  197.5  gallons 
per  minute  to  the  surface. — Jour  of  Elec,  June. 

Electric  Pumps. — Bowie,  Jr. — A  paper,  with  map,  on  the  proposed 
electric  pumps  for  stock  wells  of  the  Kern  County  Land  Company 
for  irrigation.  It  is  proposed  to  distribute  current  at  3,300  volts, 
single-phase  to  the  different  pump  stations,  where  it  is  to  be  stepped- 
down  to  no  volts. — Jour,  of  Elec,  June. 

Oil  as  Fuel. — An  article  giving  data  from  New  Orleans,  Mobile 
and  other  cities  regarding  the  utility  and  eflficiency  of  Beaumont 
oil  as  fuel  in  street  railway  power  stations,  with  some  data  on  the 
saving  secured,  and  on  the  oil  burning  apparatus. — St.  R'y  Rev., 
June  20. 

Traction. 

Electric  Tramways. — Rider. — His  presidential  address  to  the  Brit. 
Municipal  Electrical  Association.  He  points  out  the  economies  re- 
suiting  from  combined  lighting  and  traction  stations.  There  are  now 
in  England  2>^  electric  street  tramways  in  operation,  which  are  owned 
by  the  municipalities,  and  16  others  in  progress;  28  of  the  former 
are  supplied  with  current  from  a  municipal  combined  lighting  and 
traction  station,  and  11  of  those  in  progress  will  be  so  supplied; 
there  are  also  four  instances  in  which  the  municipal  station  is  supply- 
ing current  to  tramways  owned  by  companies.  He  then  compares  the 
trolley  and  the  conduit  systems;  he  thinks  a  conduit  system  is  justi- 
fied only  when  the  traffic  over  the  lines  is  so  great  that  the  heavy 
capital  charges  do  not  make  any  serious  addition  to  the  cost  per 
car-mile;  this  is  a  condition  of  things  only  met  with  in  metropolitan 
cities,  and  even  then  there  is  no  reason  why  the  overhead  .system 
should  not  be  used.  The  conduit  system  becomes  necessary  under 
slich  circumstances  only  when  the  rights  for  the  tramway  can  be 
obtained  only  on  the  condition  that  the  conduit  is  used;  or  when 
the  system  of  lines  is  so  complicated  that  the  overhead  construction 
becomes  cumbersome  and  dangerous.  Concerning  guard  wires,  he 
says  that  they  may  be  a  protection  in  some  few  cases,  but  in  most 
of  them  they  are  the  means  of  causing  the  very  accidents  which 
they  are  intended  to  avoid.  Neither  guard  wires  nor  any  of  the 
numerous  similar  devices  strike  at  the  root  of  the  matter,  which  is  to 
prohibit  entirely  uninsulated  wires  of  any  kind  crossing  the  trolley 
wires.  If  telegraph  and  telephone  wires  must  be  erected  overhead 
they  should  be  allowed  to  cross  the  streets  only  at  right  angles,  the 
spans  should  be  kept  exceedingly  short,  and  the  wires  carried  as 
high  up  as  possible,  in  order  that  a  broken  wire  may  not  reach  the 
street.  They  should  be  insulated  at  such  crossings,  and  if  guards 
are  insisted  upon,  in  addition  to  the  above,  they  should  be  in  the 
form  of  a  netting  or  similar  arrangement  under  the  telephone  wires. 
— Lond.  Elec,  July  4. 

references. 

Electric  Railways. — Leon  Gerard. — A  very  long  paper  read  before 
the  Belgian  Society  of  Electricians,  and  occupying  the  entire  April 
number  of  100  pages  of  the  Transactions.  It  is,  in  some  respects, 
almost  a  treatise  on  certain  parts  of  the  subject  of  electric  railways. 
The  first  chapter  is  on  a  comparison  of  steam  and  electricity  for 
traction,  the  result  of  his  comparison  being  favorable  to  electricity. 
The  second  chapter  is  devoted  to  road  beds  of  electric  railroads. 
The  third  and  last  chapter  deals  with  the  lines,  systems,  motors, 
etc.  In  some  general  conclusions  he  discusses  the  probable  sub- 
stitution of  electricity  to  replace  steam  on  the  present  steam  roads, 
coming  to  favorable  conclusions.  At  the  conclusion  there  are  a  few 
tables,  in  which  electric  railways  are  classified  in  various  ways,  each 
class  being  accompanied  by  some  data.  The  paper  contains  numer- 
ous illustrations.  It  it  too  long  to  be  abstracted  here ;  it  appears  to  be 
a  very  good  collection  of  information  concerning  European  electric 
railways.  It  seems  to  refer  very  largely  to  other  systems  than  the 
typical  trolley  system  of  this  country ;  there  are  frequent  refer- 
ences to  polyphase  traction.     The  paper  contains  but  few  references 


to  electric  railroads  in  this  country. — Bui.  Soc.  Beige.  d'Elec,  April. 

Conductivity  of  Rails. — Woodfield. — An  article  giving  data  on 
the  conductivity  of  track  and  collector  steel  rails  as  affected  by  their 
chemical  composition. — Lond.  Elec.  Rev.,  June  27. 

Baltimore. — An  illustrated  article  on  the  increased  power  facilities 
for  the  United  Railways  and  Electric  Company,  of  Baltimore,  Md. — 
St.  R'y  Jour.,  June  20. 

Measuring  the  Power  of  Automobiles. — Mueller. — An  article  in 
which  he  discusses  the  proper  method  of  defining  and  measuring  the 
power  consumption  of  an  automobile.  He  criticizes  unfavorably  a 
method  proposed  by  Gasnier. — Centralbl.  f.  Accum.,  May  15,  June  I. 

Installations.  Systems  and  Appliancf.s. 
references. 

Haggerston. — An  illustrated  description  of  the  new  electric  sta- 
tion of  Haggerston,  which  is  designed  on  a  large  scale,  although  only 
two  units  have  at  present  been  installed,  each  being  a  steam  engine 
coupled  to  a  8oo-kw,  1,100-volt,  d.  c.  dynamo. — Lond.  Elec,  June  20. 

Salford. — The  first  part  of  an  illustrated  description  of  the  Salford 
municipal  lighting  and  traction  plant.  The  direct-current  system 
was  adopted  with  a  declared  pressure  of  220  volts  for  lighting,  on 
the  three-wire  system,  which  permits  power  to  be  supplied  to  motors 
at  440  volts.  The  same  generators  are  also  used  to  supply  power  to 
the  tramways  at  500  to  550  volts.  The'capacity  of  the  plant  is  6,400 
kw.-rLond.  Elec  Rev.,  June  27. 

German  Central  Station. — An  illustrated  description  of  the  electric 
lighting  and  power  station  in  Erfurt,  a  city  of  86,000  inhabitants; 
3,000-volt,  50  period,  three-phase  current  is  used  for  transmission 
to  a  converter  substation.  The  e.  m.  f.  of  the  direct-current  system 
is  100  volts. — Elek.  Ans.,  June  i,  5,  8. 

No-Load  Losses  in  Transformers. — Winkler. — An  illustrated  re- 
view of  various  suggestions  which  have  been  made  to  diminish  the 
no-load  losses  of  transformers  in  alternating-current  systems. — Zeit. 
f.  Elek.,  May  4.  Some  notes  by  Schlatter  and  Winkler  on  the  same 
subject  in  Zeit.  f.  Elek.,  June  i. 

High-Tension  Switches. — Vogelsang. — A  long  illustrated  de- 
scription of  new  high-tension  switches,  cut-outs,  automatic  circuit 
breakers,  fuses,  etc.,  made  by  Voigt  &  Haeffner.  In  all  of  them 
the  arc  is  distinguished  by  the  well-known  action  of  bent  horns. — 
Elek.  Ans.,  June  19,  22,  26,  29. 

Wires,  Wiring  and  Conduits. 

High-Tension  Cables  in  Frankfort. — Singer. — An  abstract  of  a 
paper  read  before  the  Frankfort  Elec.  Society,  on  high-tension  cables. 
At  Frankfort,  concentric  cables  have  been  used  for  transmitting 
3,000-volt  alternating  current.  Troubles  which  have  been  experi- 
enced have  been  found  to  be  due  not  to  the  quality  of  the  cables  but 
to  the. fact  that  the  outer  conductor  has  a  tension  of  80  volts  against 
earth,  while  the  central  conductor  has  nearly  3,000  volts  against 
earth.  Many  accidents  we»e  due  to  earths  of  the  central  conductor. 
A  careful  double  insulation  has  been  applied  with  success.  In  the 
past  few  years,  however,  it  has  been  decided  to  use  "stranded  cables" 
instead  of  "concentric"  ones  for  high-tension  transmission,  and 
since  that  time  there  have  been  no  more  bad  accidents. — Elek. 
Rundschau,  May  15. 

"Sparklet  Fuse." — An  illustrated  description  of  a  so-called  "spark- 
let" fuse  devised  by  Partridge  for  brea'dng  a  10,000-volt  spark  be- 
tween contacts  H  inch  apart.  The  "sparklet"  is  a  small  steel  capsule 
containing  liquid  carbonic  acid  under  considerable  pressure.  It  is 
so  placed  that  if  the  arc  continues,  the  cap  of  the  sparklet  is  melted 
off,  and  the  carbonic  acid  gas  coming  off  under  pressure  effectu- 
all>  blows  out  the  arc.  Partridge  proposes  to  use  the  "sparklet"  on 
switches  and  ai'tomatic  cut-outs  in  place  of  the  carbon  break. — Lond. 
Elec,  Elec.  Rev.,  July  4. 

Capacity  in  Transmission  Lines. — Sartori. — An  article  in  which 
he  shows  that  the  capacity  of  a  wire  at  a  given  distance  from  the 
earth  is  twice  that  which  would  be  due  to  another  wire  at  twice  the 
distance.  He  works  out  numerically  the  case  of  an  overhead  trans- 
mission line  of  three  wires,  and  shows  that  neglecting  the  effect  of 
the  earth  and  considering  only  the  effect,  of  the  wires  on  one  another^ 
may  lead  to  an  error  of  over  50  per  cent. — Electricista,  Feb. ;  ab- 
stracted in  Science  Abstracts,  June. 

REFERENCE. 

Oscillations  in  High-Tension  Lines. — Pomey. — A  mathematical 
note  on  oscillations  of  very  high  potential  which  may  occur  on  high- 
tension  lines. — L'Eclairage  Elec,  May  10. 
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Electro- Physics  and  Magnetism 

Dielectric  Constant. — Curie  and  Compan. — An  account  of  a  de- 
termination of  the  dielectric  constants  of  various  glasses,  mica, 
ebonite  and  quartz,  all  at  low  temperatures.  It  appears  that  for 
instantaneous  charges  the  dielectric  constant  is  a  linear  function  of 
the  absolute  temperature.  For  temperatures  above  — 75°  C  a  charge 
lasting   for   cnc   second,   and   «ti!l   more   if   it   lasts   for    10   seconds. 
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CURVE   OF   DIELECTRIC   CONSTANT. 

entirely  alters  the  character  of  the  curve.  In  the  adjoining  diagram 
this  is  brought  out  by  showing  several  values  of  the  dielectric  con- 
stant for  the  same  temperature.  Moreover,  there  is  some  hysteresis 
indicated  by  the  difference  of  the  two  curves  d  and  r,  where  d 
means  that  the  temperature  is  proceeding  downwards  and  r  that  it 
is  proceeding  upwards. — Comptes  Retidus,  June  2;  abstracted  in 
Lond.  Elec. 

Rotating  Hysteresis. — Schenkel. — An  illustrated  account  of  ex- 
periments in  which  he  determined  the  rotating  hysteresis  as  a 
function  of  the  induction  up  to  high  values.  The  rotating  hystere- 
sis increases  slowly  at  first,  then  more  quickly,  then  again  more 
slowly,  and  reaches  a  maximum  at  the  mduction  B  =:  16,000.  It 
then  decreases  very  suddenly  and  seems  to  approach  asymptotically 
the  value  zero.  At  5  =  23,000  it  is  already  so  small  that  it  is  only 
8  per  cent,  of  the  maximum  value. — Elek.  Zeit.,  May  15. 

Electrostatic  Effect  of  Magnetic  Variation. — Cremieu. — A  de- 
scription of  a  new  experiment,  which,  like  the  others  described  by 
him  before,  is  intended  to  show  the  incorrectness  of  Maxwell's 
theory.  He  appears  to  prove  that  the  making  or  breaking  of  a 
magnetic  circuit  produces  no  impulse  upon  an  electrostatic  charge 
placed  at  its  center.  In  the  adjoining  diagram,  a  closed  magnetic 
circuit  A  S  S  A.  excited  by  the  coiU  I  I  I  I,  contains  an  iron  tube. 
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ILLUSTRATING   ELECTROSTATIC    EFFECT   OF    MAGNETIC    VARIATION. 

A  A,  in  which  a  light  metallic  rod.  T  T,  is  supported  by  a  thin 
wire,  /•■",  and  held  by  a  silk  thread  F.  Suitable  openings  in  the 
iron  tube  allow  six  light  horizontal  bars,  0  0' ,  to  penetrate  the  walls, 
and  to  the  :niter  end  of  each  bar  is  attached  a  metallic  sphere  15 
mm.  in  diameter,  or  a  sector  of  20  degrees.  The  spheres  or  sectors 
arc  charged  through  the  wire  E,  and  every  time  the  coils  are  ex- 
cited an  impulsive  deflection  should  theoretically  be  shown  by  the 
spheres  or  sectors.  The  result,  which  according  to  Maxwell's 
theory  should  be  very  perceptible,  is  always  nil.  He.  therefore, 
maintains  that  no  electric  force  is  created  in  dielectrics  by  mag- 
netic variations.— C<J»n/)ff J  Rcndiis.  June  16:  abstracted  in  Lond. 
Elec,  July  4. 

REFERENCES. 

Lag  and  Ararf— Rhodes — A  mathematical  article  in  which  he 
discusses  the  exact  meaning  of  the  terms:  phase  difference,  lag  and 
lead  for  any  wave  form.— Lond.  Elec.  Rev.,  June  13. 


Arc. — Janet. — An  article  on  the  peculiar  physical  properties,  and 
especially  of  the  acoustic  properties  of  the  Voltaic  arc. — Rcz:  Gen. 
de  Sc,  May  15. 

Rotation  of  Electrolytes  in  Magnetic  Fields. — Drude. — A  final 
reply  in  his  polemics  with  Urbasch.  He  maintains  that  the  latter 
was  mistaken  in  the  observations  in  his  experiment. — Zeit.  f.  Elcc- 
trochemie,  April  24. 

Atmospheric  Electricity  and  Lightning  Protection. — A  very  long 
article  summing  up  a  very  large  amount  of  experience  which  had 
been  collected  in  recent  years  by  numerous  investigators.  A  sum- 
mary is  also  given  of  the  various  theories  of  atmospheric  electricity. 
The  main  result  is  that  nothing  certain  is  known  yet.  Concerning 
lightning  conductors,  it  is  shown  that  among  various  people  there 
are  rather  inconsistent  ideas  on  the  duties  of  a  lightning  conductor. 
The  rules  given  by  various  individuals  and  committees  for  the  best 
construction  and  arrangement  of  lightning  conductors  are  summed 
up. — Lond.  Eng'ing,  May  30.  June  13,  20. 

Cyclone  Theory  of  Magnetism. — Cottrell. — The  first  part  of  an 
illustrated  article  describing  the  experiments  of  Weyher.  who  tries 
to  explain  the  facts  of  magnetism  by  an  analogy  with  cyclonic 
motions.  His  investigations  in  their  inception  were  extensions  of 
experiments  undertaken  to  reproduce  the  meteorological  conditions 
attendant  on  all  cyclonic  motions  in  the  air,  and  in  any  other 
gaseous   or  liquid  medium. — Lond.  Elec.   Rev.,  June  27. 

Electrc-Chemistry  and  Batteries. 

Welsbach  Storage  Battery. — Mugd.\n. — A  discussion  of  an  accu- 
mulator, recently  patented  by  Auer  von  Welsbach,  the  inventor  of 
the  incandescent  gas  light  mantle  and  of  the  osmium  lamp.  His 
cell  consists  of  zinc  amalgam,  zinc  sulphate,  cerous  and  ceric  sul- 
phate carbon.  Tl  e  amalgamated  zinc  electrode  is  at  the  bottom 
of  the  cell,  the  carbon  electrode  is  at  the  top  of  the  cell  and  consists 
of  a  fabric  or  of  sheets  of  elastic  graphitized  carbon.  During  dis- 
charge zinc  dissolves  and  ceric  sulphate  is  reduced  to  cerous  sul- 
phate. During  charge  the  reverse  action  takes  place.  An  arched 
diaphragm  of  parchment  or  porous  clay  is  used  ;  it  prevents  any  pieces 
of  carbon  from  falling  down  upon  the  zinc  plate,  it  also  prevents 
mixing  of  the  electrolytes,  and  causes  any  bubbles  of  hydrogen  gas 
which  arise,  to  escape  upwards  along  the  sides.  The  e.  m.  f.  is  not 
given,  but  is  said  to  be  higher  than  that  of  the  lead  accumulator:  the 
inventor  also  claims  that  the  capacity  is  a  multiple  of  that  of  the 
lead  cell.  Continuous  stirring  is  necessary.  When  the  cell  is  used 
on  automobiles,  the  vibrations  of  the  carriage  are  sufficient  ;  but  for 
stationary  purposes  mechanical  stirring  devices  are  required.  The 
large  surface  of  the  carbon  electrode  gives  such  a  good  depolarization 
that  even  at  rapid  charging  scarcely  a  gas  bubble  is  developed,  but 
some  gas  is  then  developed  at  the  amalgam  electrode.  The  writer 
thinks  that  the  cell  seems  durable,  with  the  only  exception  of  the 
carbon  fabric,  which  he  thinks  may  be  easily  replaced.  The  effi- 
ciency may  be  poor,  on  account  of  the  diaphragm  and  the  poor  con- 
ductivity of  the  electrolyte.  There  is  als  >  a  slow  action  of  the  zinc 
amalgam  upon  the  electrolyte;  the  inventor  thinks,  therefore,  that 
his  cell  is  best  suitable  for  purposes  where  the  discharge  follows  the 
charge  immediately.  If  a  small  particle  of  carbon  would  fall  upon  the 
zinc  plate  if  would  prove  very  serious,  as  it  would  produce  a  small 
short-circuited  cell,  acting  continuously. — Zeit.  f.  Elektrochcmie, 
May  3. 

Point  of  Cut-Off  in  Accumulator  Discharges. — Bien.mme. — Re- 
ferring to  a  reprint  of  an  A.  I.  E.  E.  paper  on  this  subject  by  Hering, 
he  describes  the  method  used  by  his  company.  He  admits  that  it  is 
incorrect  to  adopt  the  usual  method  of  stopping  at  1.8  volts  when  dis- 
charges of  the  same  accumulator,  but  at  different  rates,  are  compared 
with  each  other,  or  in  comparing  different  batteries  with  each  other. 
He  believes  the  method  which  he  uses  overcomes  the  difficult)-.  It 
consists  essentially  in  measuring  the  difference  of  potential,  not  only 
on  closed  circuit  but  immediately  upon  interrupting  the  circuit,  the 
circuit  being  interrupted  momentarily  at  each  reading;  this  mcas- 
tirement  gives  him  the  e.  m.  f.  at  that  moment,  that  is.  it  does  not  in- 
clude the  drop  of  e.  m.  f.  due  to  internal  resistance.  The  discharge 
is  then  continued  until  this  c.  m,  f.  on  open  circuit  has  decreased 
to  a  certain  value  which  is  the  same  for  all  tests  (but  he  does  not 
say  what  it  is).  This  short  article  is  accompanied  by  a  set  of  curves 
taken  from  an  actual  case,  giving  the  c.  m.  fs.  on  open  circuit,  the 
potential  differences  on  closed  circuit,  the  internal  resistance  calcu- 
lated therefrom.  .Tnd  the  density  of  the  acid  for  all  the  points  of  a 
five-hour  discharge. — L'Ind.  Elec.  May  25 
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Storage  Battery  Discharge  Curves. — M.  U.  Schoop. — An  illus- 
trated account  of  an  experimental  investigation  of  the  condition  under 
wh'ch  the  first  part  of  a  discharge  curve  of  a  storage  battery  shows  the 
following  feature:  When  the  discharge  begins  the  e.  m.  f.  drops  sud- 
denly to  a  minimum,  increases  again  a  little,  and  then  decreases  con- 
tinually. By  a  great  many  discharges  under  varied  conditions  he 
investigated  the  various  factors  which  determine  the  appearance  of 
the  e.  m.  f.  minimum.  As  the  thickness  of  the  plates  has  great  in- 
fluence upon  the  phenomenon,  he  concludes  that  it  is  caused  by  the  dif- 
fusion of  the  solution  of  lead  sulphate.  He  thinks  that  the  following 
explanation,  given  by  Dolezalek,  is  the  most  probable.  When  the  dis- 
charge begins,  the  acid  is  used  up  for  the  formation  of  sulphate,  and 
the  concentration  of  the  acid  decreases  in  the  pores  of  the  plates  which 
causes  a  decrease  of  the  e.  m.  f.  Sometimes,  but  not  always,  a  mini- 
mum of  e.  m.  f.  follows,  "which  may,  perhaps,  be  caused  by  the 
formation  of  an  over-saturated  lead  sulphate  solution ;  the  solubility 
of  lead  sulphate  in  acid  of  about  20  per  cent,  decreases  considerably 
with  the  dilution,  so  that  it  is  quite  possible  that  for  a  short  time  an 
over-saturated  solution  is  formed  at  the  beginning  of  the  discharge 
when  there  is  only  a  little  solid  lead  sulphate;  the  increase  of  the 
lead  sulphate  concentration  would  then   cause  a   diminution  of  the 

e.  m.  f." — Centralbl.  f.  Accum.,  April  15,  May  i. 

Calcium  Carbide. — Rothmund.^A  paper  on  the  temperature  of 
formation  of  calcium  carbide.  After  some  theoretical  discussions, 
he  finds  that  1,620°  C.  is  the  lowest  temperature  at  which  carbide  can 
be  formed;  conversely  at  1,560  degrees  finely  powdered  carbide  is 
changed  back  into  calcium  oxide  and  carbon,  in  the  presence  of  car- 
bon monoxide. — Nachr.  Gcs.   IViss.   Goettingcn,  May  29. 

BoRCHERS. — An  abstract  of  a  lecture,  in  which  he  describes  experi- 
ments made  in  a  special  furnace.  He  concludes  from  them  that 
calcium  carbide  is  not  formed  at  a  temperature  below  2,000°  C. — Zeit. 

f.  Elektrochemie,  May  29. 

An  illustrated  article  giving  brief  descriptions  from  patent  specifi- 
cations of  numerous  improvements  in  the  industrial  manufacture  of 
calcium  carbide. — Zeit.  f.  Elektrochemie,  May  29. 

Grua. — The  cost  of  calcium  carbide  per  ton,  $30.05,  is  made  up  as 
follows:  Lime  (950  kegs),  $2.85;  coke  (750  kegs),  $4.20;  electrodes, 
$8;  power,  $10;  wages,  $5. — Jour,  de  I' Electrolyse,  No.  139;  noticed 
in  Elec.  Chem.  &  Met.,  May. 

Calcium  Silicide — Moissan  and  Dilthey — An  abstract  of  a  papei 
on  calcium  silicide  Ca  Sii  The  material  they  obtained  is  similar  to 
that  prepared  by  Woehler,  Chalmot  and  Jacobs  The  silicide  prepared 
by  the  last  named,  however,  reacts  upon  water  in  the  same  way  as 
calcium  carbide.  Moissan  treats  35  grammes  of  lime  and  35  grammes 
of  pure  silicon  in  a  carbon  tube  with  600  amperes  at  60  volts.  The 
crystals  obtained  are  grey,  sp.  gr.  2.5 ;  "they  react  very  slowly  upon 
water,  yielding  up  hydrogen  without  the  formation  of  silicon." — Jour, 
de  I' Electrolyse,  No.  138 ;  abstracted  in  Elec.  Chem.  &■  Met.,  May. 

Electrolytic  Production  of  Alkalies  and  Chlorine. — Harden — 
A  brief  summary.  He  first  gives  some  data  on  the  cost  and  then  dis- 
cusses the  difficulties  arising  in  practice.  As  the  current  is  very  great, 
about  2,000  amperes  in  an  industrial  bath  at  3.5  to  4  volts,  the  con- 
ductors to  the  baths  are  difficult  to  make,  and  expensive.  In  general 
30  to  40  boxes,  each  containing  6  to  8  cells  in  parallel,  are  connected 
in  series  across  the  120  to  i6o-volt  bars;  any  number  of  such  series 
may  be  connected  across  the  bars.  One  of  the  greatest  difficulties 
is  with  the  electrodes  ;  in  general  artificial  carbon  is  used ;  in  smaller 
plants,  platinum-iridium  anodes  are  sometimes  used,  but  it  is  not 
yet  proved  that  they  really  resist  any  attack  by  chlorine ;  the  author 
believes  they  are  attacked ;  as  they  are  very  expensive,  such  an  attack 
would  be  fatal.  Ferro-silicium  anodes  are  also  said  to  be  u  ed  at 
some  plants,  but  no  distinct  information  concerning  them  is  available. 
Concerning  diaphragms,  he  says  that  a  really  good  one  is  not  yet 
known. — Elek.  Am.,  May  18,  22. 

Electrolytic  Production  of  Chromate  of  Lead. — Le  Blanc  and 
BiNDSCHEDLER. — An  account  of  an  experimental  investigation  on 
Luckow's  electrolytic  process  of  making  lead  chromate ;  he  uses  a 
1.5  per  cent,  aqueous  solution  of  a  mixture,  consisting  of  80  parts 
chlorate  of  sodium  and  20  parts  chromate  of  potassium  ;  the  anode 
is  of  soft  lead,  the  cathode  of  hard  lead ;  the  electrolyte  is  neutral ; 
the  e.  m.  f.  for  a  distance  of  1.5  cm.  between  the  electrodes,  is  about 
1.8  volt;  the  current  density  0.005  ampere  per  square  centimeter. 
During  electrolysis  the  electrolyte  is  kept  neutral,  and  both  water 
and  chromic  acid  are  added  carefully.  The  authors  state  that  the 
formation  of  lead  chromate  takes  place  in  a  very  satisfactory  way. 


From  the  anode  the  lead  chromate  which  is  formed,  drops  down  like 
an  avalanche,  the  anode  itself  remains  bright  and  is  not  covered  with 
a  layer  of  lead  chromate  or  peroxide  of  lead.  The  ampere-hour  effi- 
ciency is  between  98.5  and  99  per  cent.  The  authors  then  changed  the 
relative  proportion  of  the  sodium  chlorate  and  sodium  chromate,  while 
the  total  concentration  was  kept  constant  at  1.5  per  cent;  the  effect 
is  very  remarkable ;  with  65  per  cent,  of  chlorate  and  35  per  cent,  of 
chromate,  the  electrode  was  covered  with  an  adherent  layer  of  lead 
chromate,  mixed  with  peroxide  of  lead,  the  efficiency  being  46  per 
cent.  With  equal  parts  of  chlorate  and  chromate  there  was  strong 
evolutioi.  of  oxygen  with  an  adherent  film  of  chromate  and  peroxide 
on  the  anode,  the  efficiency  being  nearly  zero.  They  tried  to  find  why 
the  addition  of  chromate  is  necessary  for  a  good  production  of  lead 
chromate  with  a  high  efficiency;  they  believe  that  in  this  case  the 
molecular  layers  in  the  immediate  neighborhood  of  the  anode  soon 
become  poor  in  Cr  O*  ions,  and  that,  therefore,  the  lead  chromate  is 
not  found  in  this  case  immediately  on  the  surface  of  the  electrode. 
The  principal  point  is,  therefore,  the  constitution  of  the  layers  of  elec- 
trolyte immediately  at  the  electrode  surface.  They  found  that  mech- 
anical stirring  apparently  has  an  unfavorable  effect. — Zeit.  f.  Elektro- 
chemie, May  I. 

Electrolytic  Production  of  Persulphates  -cuithout  a  Diaphragm. 
— Mueller  and  Friedberger. — An  account  of  an  experimental  investi- 
gation, in  which  they  found  that  persulphate  can  be  made  conveniently 
without  a  diaphragm  process,  while  the  voltage  is  considerably  lower, 
being  5.9,  as  against  8  volts.  Persulphate  of  potassium  can  be  made 
in  acid  solution  without  a  diaphragm  with  an  ampere-hour  efficiency 
of  about  35  per  cent,  at  a  high  cathodic  current  density.  Persulphate 
of  ammonium  can  be  made,  with  an  addition  of  chromate,  at  an  am- 
pere-hour efficiency  of  80  per  cent,  by  starting  from  a  neutral  solution 
and  adding  sulphuric  acid  to  neutralize  the  ammonium  hydroxide 
which  is  being  formed. — Zeit.  f.  Elektrochemie,  April  24. 

Platinum  and  Platinum-iridium  Anodes  in  Hydrochloric  Acid. — 
Bran. — An  account  of  experiments  which  show  a  great  influence  of 
the  current  density  upon  the  chemical  resistivity  of  platinum  and  plati- 
num-iridium anodes  in  the  electrolysis  of  hydrochloric  acid.  It  is 
curious  to  note  that  the  lower  the  anodic  current  density  used,  the 
more  are  the  anodes  attacked.  If  the  current  density  is  different  at 
different  points  of  the  anode,  it  is  attacked  to  a  different  degree  at  the 
different  points. — Zeit.  f.  Electro chemie,  April  10. 

Cathode  Pulverizatio'n  in  Alkaline  Solutions. — Haber  .\nd  Sack. — 
An  account  of  an  investigation  of  the  experimental  fact  that  lead, 
tin  and  other  metals,  when  used  as  cathode  in  alkaline  solutions,  pul- 
verize ;  zinc  and  cadmium  do  not  show  this  phenomenon.  They  show 
that  an  indeterminate  step,  preceding  the  pulverization,  is  the  forma- 
tion of  an  alloy  of  the  cathodic  metal  with  the  alkaline  metal,  and  a 
loosening  of  the  cathodic  surface.  Alloys  of  lead  and  sodium,  or 
tin  and  sodium,  made  by  chemical  means  and  placed  in  water,  show 
the  same  phenomenon  of  pulverization  ;  zinc  does  not,  because  it  forms 
no  alloy  with  sodium.  Tiie  mercury  cathode  and  the  behavior  of 
sodium  amalgams  were  also  studied  by  the  authors. — Zeit.  f.  Elek- 
trochemie, May  I 

Direct  Combination  of  Chlorine  with  Carbon. — Lorenz. — A  note  re- 
ferring to  the  article  of  Bolton,  recently  abstracted  in  the  Digest.  He 
remarks  that  a  direct  combination  of  chlorine  with  carbon  has  been 
observed  before.  For  instance,  Woehler's  method  of  estimating 
carbon  in  steel. — Zeit.  f.  Elektrochemie,  April  10. 
references. 

Steel  Direct  from  the  Ore. — The  conclusion  of  the  illustrated  de- 
scription of  the  Harmet  electric  furnace  process,  for  the  production 
of  steel  direct  from  the  ore. — Elec.  Chem.  &  Met.,  May. 

Electrolytic  Reduction. — Tafel  and  Schmitz. — An  account  of  an 
experimental  investigation  of  the  reduction  of  organic  substances 
which  are  difficult  to  reduce,  in  sulphuric  acid  solution,  at  lead  and 
mercury  cathodes.  For  such  reductions  the  choice  of  the  proper 
cathodic  material  is  very  important.  They  compared  the  reducing 
action  at  mercury  and  lead  electrodes;  also  at  vertical  and  horizontal 
lead  electrodes.  They  also  studied  the  reduction  at  amalgamated  lead 
cathodes  and  at  tin  amalgam  cathodes. — Zeit.  f.  Elektrochemie,  May  8. 

Electro-Analysis. — Bindscheddler. — An  account  of  some  experi- 
ments concerning  the  electro-analysis  of  mercury  in  mercuric  chloride. 
— Zeit.  f.  Elektrochemie,  May  29. 

Electrolytic  Analysis. — Arth. — An  article  on  Koch's  method  of  esti- 
mating copper  contained  in  iron,  and  of  Mueller's  method  of  the 
analysis  of  iodine  in  the  presence  of  bromine  and  chlorine. — L'Ec- 
lairage  EUc,  May  24. 
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Electric  Laboratory  Furnace. — Heraeus. — A  description  of  an  elec- 
trically-heated laboratory  furnace  for  high  temperatures ;  it  is  of  the 
r«bistance  type.  For  the  heating  spiral  he  uses  sheet  platinum  of 
about  0.007  mm.  thickness  instead  of  platinum  wire. — Zeit.  {.  Elektro- 
chemie,  April  10. 

Ozone. — Gbaefenberg. — A  preliminary  account  of  an  experimental 
investigation  of  the  potential  of  ozone.  The  e.  m.  f.  of  the  ozone- 
hydrogen  gas  cell  is  1.66. — Zeit.  f.  Elektrochemie,  May  15. 

Hydrogen  Electrode. — Panchaud  de  Bottens. — A  long  illustrated 
account  of  an  experimental  investigation  of  the  lowering  of  the  po- 
tential of  the  hydrogen  electrode,  due  to  the  presence  of  substances  of 
the  aromatic  series. — Zeit.  f.  Elektrochemie,  May  22,  29. 

UNITS.   MEASUREMENTS  AND   INSTRUMENTS. 
Capillary   Electrometer. — Houllevigue. — A   description  of  a   new 
form  of  capillary  electrometer,  shown  in  the  adjoining  diagram.     A 


CAPILLARY    electrometer. 

drop  of  mercury,  a  b,  is  placed  between  two  columns,  A  B,  of  the 
acidulated  water,  the  current  being  introduced  through  platinum 
electrodes.  An  e.  m.  f.  of  0.00005  volt  suffices  to  bring  about  a 
legible  displacement  of  the  mercury,  and  the  apparatus  may  be  ren- 
dered even  more  sensitive  by  reading;  "not  the  actual  displacement, 
but  the  rate  of  displacement  on  tilting,  which  undergoes  a  per- 
ceptible acceleration  or  retardation  on  applying  the  e.  m.  f."  For 
getting  rid  of  bubbles,  etc.,  the  drop  is  brought  into  the  wide  tubes. 
Jour.  d.  Pliys.,  June ;  abstracted  in  Lond.     Elec,  July  4. 

references. 

Testing  Insulators. — Ritter. — An  illustrated  description  of  the  in- 
stallation of  the  high-tension  testing  plant  of  a  German  porcelain 
works  and  of  the  methods  used  there  for  testing  the  porcelain  insu- 
lators for  transmission  lines.  Insulators  which  are  to  be  used  at 
5,000,  10,000,  20,000,  50,000  volts,  are  tested  at  20,000,  30,000,  50,000 
and  100,000  volts,  respectively. — Elek.  Zeit.,  May  29. 

Brake  Dynamometer. — Grau. — An  illustrated  description  of  an 
electric  brake  dynamometer  for  measuring  up  to  5  hp.  It  is  a  larger 
piece  of  apparatus  of  the  same  type  as  described  by  him  before,  and 
noticed  several  years  ago  in  the  Digest. — Elek.  Zeit.,  May  29. 

Standardising  Tests  of  Sheet  Iron. — Benischke. — A  long  com- 
nuuiication  in  which  he  criticises  several  points  of  the  standard 
rules  proposed  by  the  hysteresis  committee  of  the  German  Society 
of  Electricians. — Eng.  Elek.  Zeit..  May  22. 

Wattmeters  and  Meters  for  Alternating  Current. — Armagnat. — 
An  article  giving  brief  ilustratcd  descriptions,  mainly  from  patent 
specifications,  of  several  new  instruments:  the  Duncan  wattmeter; 
the  device  of  Stcinmctz  for  taking  into  account  the  wattless  cur- 
rent ;  the  Johnson  nictcr ;  the  Siemens  &  Halske  modification  of 
Ferraris  meters;  a  three-phase  meter  of  the  General  Electric  Com- 
pany, of  Berlin,  a  four-wire,  three-phase  Aron  meter ;  a  Siemens  & 
Halske  three-phase  meter,  consisting  of  two  Ferraris  wattmeters. — 
L'Eclairage  Elcc,  May  17. 

Measurement  of  the  Internal  Resistance  of  Cells. — WmrK  and 
Roberjot. — An  illustrated  article  on  new  methods  for  measuring 
the  internal  resistance  of  cells.  They  discuss  the  use  of  the  Kelvin 
double  bridge,  and  of  tlie  Wheatstone  differential  bridge,  and  the 
influence  of  polarisation. — L'Eclairage  Elcc.  May  10. 

Hot-Wire  Instruments.— Rzyval. — An  illustrated  description  of 
the  Chauvin  and  Arnoux  hot-wire  ammeters  and  voltmeters,  which 
have  been  noticed  before  in  the  Digest. — L'Eclairage  Elec,  May  10. 

Telegraphy.  Telephony  and  Signals. 

references. 
Tclcgrafhy  and  Telephony. — The  quarterly  summary  of  progress 
and   new    inventions,    giving   brief    descriptions    taken    from    patent 
specifications  and  descriptions  in  journals. — Elek.  Ans.,  May  25,  29. 


Submarine  Cables. — Devaux-Charbonnel. — A  long  illustrated 
article  on  the  determination  of  the  dimensions  of  a  submarine  cable 
for  a  given  purpose ;  and  on  the  propagation  of  the  current  and  the 
speed  of  transmission. — L'Eclairage  Elcc,  April  26,  May  3. 

Miscellaneous. 

Fusion  of  Quartz. — Hutton. — An  illustrated  description  of  some 
experiments.  He  first  used  an  open  arc;  when  quartz  is  fused  in 
the  arc,  reduction  takes  place  in  the  immediate  neighborhood  of  the 
are  and  causes  a  black  stain  on  the  surface  which  disappears  w-hen 
the  heated  mass  is  held  for  a  short  time  away  from  the  center  of 
the  flame ;  in  fact  the  working  of  quartz  in  the  arc  flame  much  re- 
sembles the  working  of  lead  glass  in  the  ordinary  blow  pipe,  except- 
ing that  there  is  an  immense  difference  of  temperature.  He  then 
fused  quartz  in  closed  electric  fucnace.  A  Moissan  arc  furnace 
was  modified  by  cutting  passages  in  the  sides,  so  that  a  carbon 
support  charged  with  quartz  could  be  passed  under  the  arc  and 
at  right  angles  to  it.  A  current  of  300  amperes  at  50  volts  was 
usually  employed.  To  produce  thick-walled  tubes  of  quartz,  with 
a  core  of  about  Y^  inch  a  rough  mold  is  made  of  carbon  with  a 
carbon  core,  resting  at  each  end  on  carbon  supports;  the  mold  is 
filled  with  broken-up  quartz  not  too  finely  powdered.  The  tubes 
obtained  in  this  way  can  easily  be  separated  from  the  carbon  support 
and  the  core  be  withdrawn.  He  has  not  yet  succeeded  in  pre- 
paring tubes  quite  free  from  bubbles,  but  the  general  appearance 
can  be  greatly  improved  by  re-heating  under  the  arc.  preferably 
with  mechanical  rotation. — Elec.  Chem.  &  Met.,  May. 

references. 

Steel. — Hahn. — An  article  in  which  he  gives  a  summary  of  the 
magnetic  properties  of  the  sorts  of  steel  used  in  electrical  engineer- 
ing.— Elek.  Anz.,  May  4,  8. 

Heating  Apparatus. — An  illustrated  description  of  new  electric 
heating  and  cooking  apparatus  of  the  General  Electric  Company,  of 
Bevlin.— Elek.  Mitt.,  April. 

Dusseldorf  Expusi'.ion. — An  article  giving  brief  description  of 
the  various  electrical  exhibits. — Elek.  Am.,  May  8,  11. 


New  Book. 


Electrical  and  Magnetic  Calculations.  By  A.  A.  Atkinson,  M.  S. 
New  York:  D.  Van  Nostrand  Company.  310  pages.  45  illus- 
trations and  wiring  tables.     Price.  $1.50. 

This  excellent  book  is  one  of  the  really  helpful  additions  which 
have  recently  been  made  to  the  technical  literature  of  its  subject 
matter ;  and  it  raises  to  the  dignity  of  serious  consideration  what 
in  the  past  has  been  rather  unpretentiously  represented  by  the  elec- 
trical arithmetics  of  sundry  writers.  Some  12  or  15  years  ago.  when 
our  educational  institutions  were  beginning  to  organize  courses  of 
instruction  in  electrical  engineering.  Cumming's  "Theory  of  Elec- 
tricity" was  a  typical  textbook  used  :  and  those  familiar  with  such 
books  will  recall  that  the  theory  was  largely  imparted  through  com- 
putations. Though  the  problems  were  usually  absurdly  academical. 
still  the  method  must  be  confessed  to  have  been  most  practical.  Fol- 
lowing this  stage  the  tendency  seemed  to  have  been  toward  a  de- 
scriptive statement  of  theory  and  applications ;  and  this  in  turn  has 
developed  into  the  precise  mathematical  statements  which  character- 
ize the  late  books.  In  these  changes  computation  seems  to  have  been 
largely  lost  sight  of,  and  .'<kill  in  its  use  has  been  left  in  some  sort 
to  the  practice  of  engineering  to  impart.  Professor  Franklin  seems 
to  have  becti  cognizant  of  this  tendency,  for  in  his  second  edition  of 
"Alternating  Currents."  1901.  he  has  added  "a  very  complete  scries 
of  practical  problems  with  answers."  No  doubt  every  technical 
course  of  study  in  electricity  docs  now  include  more  or  less  compu- 
tation ;  but  there  is  reason  to  believe  that  its  relative  importance  in 
the  work  of  instruction  has  been  suffered  to  decline. 

For  reasons  that  are  not  difficult  to  discover,  in  our  most  practical 
country  the  definition  of  the  "practical"  has  come  to  be  laid  in  "ex- 
perience" ;  but  the  broader  view  is  slowly  obtaining  that  the  "prac- 
tical" man  is  he  who  knows  the  available  theory  of  his  subject  and 
has  the  needed  skill  for  its  application.  .■Xnd  following  out  the  sug- 
gestion in  the  routine  of  instruction  in  technical  electricity,  or  its 
acquisition  by  self-instruction,  the  progress  in  the  theory  of  elec- 
tricity and  magnetism  should  be  enforced  step  by  step  with  sufficient 
computation  to  acquire  needed  skill  and  master>.  It  must  be  re- 
membered, too.  that  the  most  elaborate  mathematical  statement  of 
theory  is  not  quantitative  until  every  phase  of  it  has  been  gone  over 
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in  actual  computation.  In  fact,  no  portion  of  mathematical  or  de- 
scriptive theory  is  of  much  consequence  to  the  engineer  until  it  can 
be  applied  with  ease  and  certainty  in  calculation. 

This  book  by  Professor  Atkinson  thus  makes  a  valuable  con- 
tribution to  electrotechnical  literature  in  that  it  covers  the  definite 
theory  of  electricity  and  magnetism,  and  enforces  each  phase  of  it 
with  admirably  clear  and  practical  computation.  Though  the  book 
is  the  outgrowth  of  class  work  and  will  prove  especially  valuable 
to  the  schools,  yet  the  engineer  will  find  in  it  a  helpful  means  for 
review  and  clarifying  what  has  been  heretofore  vague ;  while  for  those 
who  are  pursuing  self-instruction,  the  book  will  be  one  of  the  most 
helpful  aids  that  can  be  obtained. 

The  book  is  introduced  by  a  discussion  of  units  and  their  numerical 
relations.  The  work  proper  covers  the  subjects  of  resistance,  current, 
electromotive  force  and  energy ;  alternating  currents ;  wiring  for 
light  and  power ;  batteries ;  magnetism  and  the  relation  of  magnetic 
quantities,  and  the  calculations  involved  in  dynamo  and  motor  de- 
sign. One  of  the  most  noticeable  things  in  the  early  portion  of  the 
book  is  the  clear  and  precise  discussion  of  compound  circuits,  and 
it  is  doubtfvil  if  anything  approaching  it  in  excellence  can  be  found  on 
the  same  subject.  As  illustrative  of  the  methods  of  the  book.  Chapter 
IV,  on  electrical  energy,  after  a  satisfactory  treatment  of  energy  in 
general,  is  given  to  the  calculation  of  the  fuse ;  the  efficiency  of  trans- 
formation and  transmission,  of  generators  and  plants,  and  of  luminous 
translating  devices.  The  following  chapter  on  alternating  currents 
takes  a  middle  ground  in  its  theoretical  exposition.  The  simplified 
formulas  are  stated  though  not  derived,  and  their  terms  are  defined  ; 
and  this  is  done  with  such  clearness  and  precision  that  those  who  are 
familiar  with  the  complete  analysis  of  periodic  phenomena  can  read 
the  chapter  with  interest,  and  by  following  the  computations  will, 
doubtless,  derive  benefit ;  while  those  who  are  debarred  from  such 
knowledge  will  be  enabled  to  apply  the  formulas  in  calculations  with 
a  degree  of  confidence  and  intelligence. 

More  than  one-third  of  the  book  is  given  to  the  development  and 
discussion  of  the  principles  of  design  of  magnetic  apparatus,  especially 
of  dynamos  and  motors,  both  alternating  and  commutated.  In  the 
quantitative  or  numerical  treatment  this  portion  of  the  work  is  to  be 
preferred  to  similar  discussions  in  the  books  of  Professor  Sheldon  or 
Jackson,  while  for  purposes  of  instruction  it  is  superior  to  the  too 
diffusive  treatment  of  Wiener.  The  letter-press,  of  the  book  is 
tasteful  and  pleasing,  and  the  paper  and  binding  are  excellent,  and 
are  an  improvement  over  the  similar  features  of  books  published  by 
this  firm.    An  exhaustive  index  adds  greatly  to  the  value  of  the  book. 

The  style  of  the  author  is  clear  and  pleasing,  and  the  very  numerous 
problems  which  illustrate  the  text  are  so  fully  worked  out  that  no 
one  can  well  fail  to  understand  the  theory  here  presented ;  while 
the  large  numbers  of  problems  for  solution  are  judiciously  selected, 
most  of  them  being  seemingly  original  with  the  author.  The  book 
purports  to  have  been  developed  in  class  work,  in  which  the  problems 
and  theoretical  statements  have  been  tested  and  revised.  The  technical 
fraternity  is  under  obligations  to  Professor  Atkinson  not  only  for 
the  large  amount  of  labor  involved  in  the  preparation  of  such  a  work, 
but  for  the  successful  manner  in  which  it  has  been  accomplished. 

Variable  Speed  Motors  for  Direct  Drive. 

A  constantly  increasing  demand  for  the  direct  driving  of  indi- 
vidual machine  tools,  as  well  as  many  other  classes  of  machinery 
requiring  independent  direct  drive,  has  made  necessary  a  study  of 
construction  which  will  result  in  a  motor  that  will  stand  up  under 
a  wide,  varying  range  of  work,  be  coinpact  and  of  such  a  design 
that  it  will  adapt  itself  to  this  class  of  work.  Compactness,  dura- 
bility and  high  efficiency  are  some  of  the  features  that  must  be 
complied  with  to  meet  these  requirements.  These  consider- 
ations have  been  -  followed  in  thedesign  of  the  Storey  motor.  It 
is  cylindrical  in  shape  and  its  compactness  in  proportion  to  its 
hp.  output  makes  it  specially  adaptable  for  direct  connection  to 
all  classes  of  direct  driven  machinery  and  tools.  Notwithstanding 
its  small  dimensions,  entirely  enclosed  and  both  dust  and  moisture 
proof,  there  is  no  undue  heating  even  under  full  load  and  continu- 
ous operation.  It  has  no  external  magnetism  and  can  be  placed  in 
any  position  regardless  of  other  surroundings. 

One  of  the  peculiarities  of  this  machine  is  the  varying  of  the 
speed  directly  through  the  field  of  a  straight  shunt-wound  motor. 
These  machines  are  in  every  day  use  with  a  varying  speed  of 
200  per  cent,  through  controlling  or  cutting  out  the  field  by  means 


of  an  ordinary  field  control,  the  same  as  used  to  control  fields  of 
generators,  but  of  high  resistance  sufficient  to  cut  out  the  field  to 
give  the  required  speed.  The  claims  for  these  motors  are  that 
they  will  maintain  the  same  horse-power  at  any  point  through- 
out the  full  range  of  speed  variation  of  200  per  ceni. 

That  the  Storey  Company  has  confidence  in  its  product  is 
demonstrated  by  the  way  in  which  it  has  applied  it  to  the  driving 
of  the  main  tools  in  its  machine  shop.  Fig.  2  shows  one 
of  the  motors  applied  to  a  large  slotting  machine,  made  by  the 
Betts  Machine  Co.,  of  Wilmington,  Del.  Fig.  3  shows  the  motor 
applied  to  driving  a  Reed  lathe,  29  in.  swing.  This  lathe  is 
equipped  with  a  3-hp  motor  which  is  12J/2  inches  in  diameter  and 
has  a  variation  of  speed  of  200  per  cent.,  giving  it  a  slow  speed  of 
500  and  a  high  speed  of  1,500  revolutions.  This  variation  of  speed 
with  the  Storey  system  of  direct  drive  of  lathe  gives  a  range  of 
speed  at  the  spindle  of  the  lathe  from  3^  revolutions  to  300  rev- 
olutions, and  the  lathe  can  be  operated  at  any  speed  from  the 
lowest  to  the  highest.  There  is  no  multiple  of  voltages,  no  multi- 
ple of  field  control  and  no  resistance  in  the  armature  circuit.  The 
motor  is  always  operating  on  a  direct  line  at  full  voltage,  thereby 


FIG.    I. — STOREY    MOTOR,    SECTION.AL   VIEWS 

attaining  the  highest  efficiency.  There  is  a  small  field  control 
on  the  front  of  the  lathe  (in  easy  access  to  the  operator)  in  series 
with  the  field  circuit,  whereby  the  operator  can  cut  out  and  cut  in 
the  current  in  the  field  to  attain  the  required  speed.  This  lathe  is 
provided  with  a  suitable  mechanism,  wherebj'  it  can  be  stopped 
and  startea  from  the  tool  carriage,  a  great  convenience,  which  will 
be  much  appreciated  by  the  machinist.  The  motor  can  be  re- 
versed, running  the  lathe  in  either  direction.  This  is  done  '•hrough 
a  reversing  starting  rheostat  having  a  doublfe  pole,  quick-snap 
break  switch,  operated  from  the  front  of  the  lathe  or  the  carriage. 
A  safety  stop  is  provided  which  cuts  oflF  the  current  before  the 
carriage  travels  too  far  to  do  damage. 

In  the  case  of  the  motor  driving  the  large  slotting  machine, 
wiiich  is  a  3]/2-hp,  iio-volt  shunt  motor,  the  field  current  of  1.55 
amperes  is  reduced  to  .20  ampere  by  steps,  the  speed  increasing 
from  600  revolutions  to  2.400.  Although  the  speed  of  the  motors  may 
be  varied  repeatedly  between  these  limits,  there  is  no  perceptible 
sparking  at  the  commutator.  There  is  a  constant  increase  in  load 
from  the  lowest  to  the  highest  speed,  due  to  the  fact  that  the  quick 
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return  of  a  slotting  machine  requires  more  power  than  the  cut,  and 
thi.s  increases  constantly  as  the  speed  increases,  working  the 
motor  at  the  highest  horse-power  output  at  the  highest  speed,  a 
rather  unusual  performance  for  a  motor  of  this  size  and  capacity. 

The  motor  is  very  largely  'used  for  driving  portable  drills 
or  apparatus  of  similar  character,  and  is  equipped  with  a  special 
starter.  The  lever  of  this  starting  box  can  be  controlled  by  a  cord 
which  can  be  manipulated  in  any  desired  manner.  The  operator 
can  pull  the  lever  slowly  over  to  the  full  speed  running  position, 
thereby  starting  the  motor.  ,\n  additional  pull  of  the  cord  draws 
the  lever  somewhat  farther  along  and  disengages  a  catch,  thereby 
allowing  it  to  fly  to  the  off  position  and  cut  off  the  current. 

Fig.  4  illustrates  a  variable  speed  electrical  tool  grinder.  Atten- 
tion may  be  called  to  the  starting  device,  which  comprises  a  lever 
and  push  button.  The  motor  is  started  by  turning  the  lever, 
which  is  pulled  upward  and  caught  by  a  trip.  This  trip  is  held  by 
an  ingenifuisly  arranged  solenoid  magnet  which  would  instantly 
release  it  should  the  motor  lose  its  current  or  its  field  in  any  way; 
or  should  the  motor  become  overloaded  from  any  cause,  another 
action  comes  into  i)lay,  releasing  the  trip  and  allowing  the  lever 
to  fly  back  to  its  off  position.  Pressure  on  the  i)ush  button  eflfects 
the  same  result  mechanically,  thereby  stojiping  the  motor.  Below 
the  push  button  is  located  a  little  knob  which  controls  the  field 
rheostat  and  enables  the  speed  of  the  motor  to  be  varied  within 
wide  limits. 

The  motors  on  the  larger  tools  are  controlled  by  a  convenient 
form  of  controller,  shown  in  Figs.  5  and  6.  This  controller  consists  of 
a  cylinder  containing  appropriate  resistance  coils,  and  quick-break 


riV..  2. — MOTOR  DRIVING  SLOTTINt;   MA(  HI.\K. 

switches  which  arc  properly  manipulated  by  the  mechanism  for 
starting  and  stopping  and  reversing,  the  handle  being  moved  to 
the  right  ff)r  rotation  in  one  dircclif>n  and  to  the  left  for  rotation 
in  reverse  direction. 

The  ap|>Iicalion  of  the  motor  to  other  machine  tools  is  quite 
as  satisfactory,  owing  to  its  compact  and  convenient  form,  high 
range  of  speed,  etc.,  and  it  is  the  intention  of  the  company  event- 
ually to  equip  all  of  its  machinery  with  independent  motors.  At 
present  the  inlorior  of  the  machine  shop  a  building  55  x  115  feet, 
presents  a  marked  contrast.  One  side  is  driven  entirely  by  inde- 
|)en(lent  motors,  while  the  other  has  the  old  system  of  bells  and 
inunirrshafting.  This  mom.  illustrated  in  Fig.  2,  represents  an 
appearance  which  very  forcibly  illustrates  the  advantage  of  indi- 
vidual motor  driving. 

The  motor  has  only  two  field  coils,  which  are  circular  in  shape 
and  stirromul  I  ho  armature  concentrically.  The  field  coils  arc 
woun<l  on  spools  an<l  then  wrapped  with  three  layers  of  muslin 
soaked  in  linseed  nil.  After  thor<MiKhIy  drying  they  are  wrapped 
with  three  more  layers,  similarly  treated,  and  then  baked.  It 
may  be  remarked  here  that  the  use  of  vegetable  insulating  com- 
potunls.  especially  tapes  treated  with  vegetable  oils,  are  to  be  pre- 
ferred on  account  of  the  greater  dielectric  strength.  This  is  partic- 
ularly necessary  in  field  coil  work,  because  of  the  reactive  kick  of 
the  field  coils  when  suddenly  open-circuited. 

The  armatures,  on  the  other  hand,  a-e  mica  insulated,  with  a 
view  to  having  the  structure  resist  high  voltages.  The  armature 
coils  .ire  form  .vound  and  put  in  the  slots  of  the  core  in  mica 
trouglis.  The  armature  coils  are  taped  automatically  by  an  inge- 
nious (aping  machine.     .Ml  of  the  m.ichinery  in  the  winding  depart- 


ment is  driven  independently  by  separate  motors,  thus  doing  away 
with  belting  and  counter  shafting.    In  the  testing  room  each  ma 
chine  is  given  a  thorough  test,  being  run  at  full  load  for  three 
hours,  and  subsequently  light  for  two  days. 

The  field  frame  of  the  motor  consists  of  a  cast-steel  cylinder 
with  two  poles  cast  on  the  inner  surface  in  diametrically  opposite 
positions.     In  Fig.  I  is  shown  a  cross-section  of  these  poles,  which 


FIG.    3. — MOTOR    DRIVING    29-INCH    L.\TUE. 

are  lettered  C.  At  90  degrees  removed  from  these  poles  are  two 
other  poles,  lettered  E,  cast  on  flanges  which  form  the  ends  of  the 
fields  and  which,  with  the  before  mentioned  cast-steel  cylinder, 
complete  the  magnetic  circuit.  Field  coils,  lettered  F,  surround 
the  armature  and  polar  structure,  the  magnetic  circuit  being  from 
E  through  the  cylinder  5"  to  C,  and  through  the  armature  back 
again  to  E.  This  makes  a  very  short  and  effective  magnetic  cir- 
cuit, particularly  adapted  to  the  compact  and  enclosed  type  of 
motor  which  the  manufacturers  aim  to  produce. 

The  bearings  of  the  motor  are  castings  bolted  to  the  pole  pieces 
and  are  sclf-oiiing.  The  commutator  bearing  is  extended  beyond 
the  frame  far  enough  to  accomodate  the  commutator  and  brushes, 
and  the  open  jjfaces  between  the  supports  are  surrounded  by  a 
circular  steel  band  clamped  together  by  a  suitable  clamp,  which 
renders  the  commutator  and  bearing  accessible.  The  bearings 
can  be  rotated  with  reference  to  the  frame  by  simply  altering  the 
bolts  securing  them  in  position,  thereby  enabling  the  motor  to  be 
run  either  hanging  from  the  ceiling  or  side  walls  or  upon  the 
floor,  the  moving  of  the  bearings  being  simply  to  keep  the  oil 
wells  in  proper  i>osition. 

The  armature  is  built  in  the  usual  way  of  discs  clamped  on  the 


FIG.    4. — MOTOR    FUR    ITlRTABLE    AITAR.\TLS    AND    TOOL   GRlMitR. 

shaft  with  paper  insulation,  except  that  the  discs  arc  assembled  on 
a  sleeve,  which  is  keyed  to  the  shaft,  thereby  making  the  latter 
removable  without  taking  down  the  laminated  structure.  The 
commutator  is  mounted  on  a  separate  slccxe  and  keyed  to  the  shaft 
also:  it  is  liberal  in  dimensions  and  well  insulated  with  mica. 

The  motor  is  now  built  in  sizes  from  one-half  to  50-hp.  It  is 
largely  used  for  grinding,  buffing  and  polishing,  for  which  pur- 
pose the  smaller  sizes  are  used.  The  special  design  of  this  motor 
makes  it  particularly  valuable  for  buflBng  work.    The  speed  is  con- 
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stant  under  varying  loads  or  overloads,  and  the  high  speed  neces- 
sary, for  this  class  of  work  is  easily  acquired  with  this  motor, 
without  any  undue  heating.  The  manufacturers  claim  that  the 
heat  rise  is  only  from  60  to  70  degrees  F.,  when  the  buffs  are  run- 
ning at  a  speed  of  3,300  to  3,500  r.p.m.,  and  the  machines  are  in 
constant  use  from  ten  to  twenty  hours  per  day. 

The  Storey  Motor  &  Electric  Co.,  of  Harrison,  N.  J.,  has  been 
producing  motors  for  a  number  of  years,  and  its  enclosed  type  of 
motor  has  figured  so  largely  in  electric  installations  as  to  make 
the  name  well  known.  The  cgmpany  has  been  steadily  increasing 
its  facilities  and  now  has  at  Harrison,  N.  J.,  a  well  equipped  fac- 


The  De  Forcst-Smythe  Wireless  Telegraph  System. 


FIG.    5- 

tory  for  producing  its  product  in  sufficient  quantities  to  meet  the 
growing  demand. 

The  factory  is  built  in  the  shape  of  a  large  T,  having  a  total 
floor  space  of  about  17,000  square  feet.    One  of  the  rooms  of  the 


FIG.   6. 

T  is  devoted  to  the  offices,  drafting  room  and  pattern  shop.  In 
the  other  arm  are  located  the  winding  and  testing  rooms,  while 
the  stem  of  the  T  is  devoted  to  machine  shop  and  dynamo  room 
facilities.  The  winding  and  testing  room  is  combined,  forming  a 
space  60  X  66  feet,  and  equipped  with  a  5-ton  traveling  crane.  In 
this  room  are  wound  the  armatures  and  field  coils  of  the  motors. 


ABOUT  a  year  ago  a  new  American  system  of  wireless  tele- 
graphy was  announced,  which  was  invented  and  up  to  that  time 
developed  in  Chicago.  Since  that  time  the  De  Forest  Wireless 
Telegraph  Company  has  been  mcorporated  under  the  laws  of  the  State 
of  Maine,  by  New  York  capitalists,  laboratories  and  workshops 
have  been  opened  in  Jersey  City,  two  regular  stations  equipped  on 
opposite  shores  of  New  York  Bay,  between  which  messages  have 
been  exchanged  daily  for  some  months ;  another  station  for  long- 
distance communication  with  ocean-going  and  coast-wise  vessels 
has  been  opened  at  Coney  Island,  and  others  are  now  in  progress  of 
erection.  Two  boats  of  the  Knickerbocker  Steamship  Company  are 
being  equipped  with  the  system,  while  the  Ward  Line  ship  "'Morro 
Castle"  carried  on  board  an  outfit  on  her  last  trip  to  Havana. 

The  receiver,  or  "responder"  as  it  is  aptly  called,  depends  on  au 
electrotyptic  principle  for  its  action.  It  is  claimed  that  this  receiver 
will  respond  with  absolute  certainty  and  regularity  to  a  spark  of 
one-sixty-fourth  inch  length  from  a  small  coil  40  feet  distant,  driven 
by  one  cell  of  storage  battery  with  a  2-foot  antenna  at  receiver  and 
coil,  and  without  ground  connection  at  either  end. 


FIG.   I. — WIRELESS  TELEGR.\PH    ST.\TI0N,  STATEN   ISL.A.XD. 

The  De  Forest  transmitter  does  away  with  induction  coils,  all 
interrupters,  and  make-and-break  devices,  as  it  has  been  found  t'.at 
a  large  per  cent,  of  uncertainties  and  failures  in  wireless  messages 
is  due  to  the  imperfections  and  irregularities  of  these  devices. 

A  special  key,  very  like  the  ordinary  Morse  key,  has  been  devised 
with  a  view  especially  to  high-speed  work.  The  make-and-brcak 
is  under  oil,  and  the  operator  is  fully  protected  from  contact  with 
high  voltage  wires.  The  key  also  automatically  switches  the  up- 
right conductor,  or  antenna,  from  receiver  to  sender,  so  that  the 
operator  is  enabled  instantly  to  "listen  in"  after  sending,  and  at  the 
same  time  it  is  impossible  to  close  the  primary  circint  while  the 
receiver  is  connected  to  the  antenna. 

By  virtue  of  the  automatic  quality  of  the  responder  it  is  possible 
to  use  a  telephone  in  circuit  with  the  device,  and  the  employment  of 
a  relay  is  rendered  unnecessary.  By  this  means  a  speed  of  40  words 
per  minute  can  be  obtained,  and  under  ordinary  circumstances  a 
speed  of  25  to  30  words  is  regularly  accomplished.  One  hears  in 
the  telephone  as  it  were  the  sound  of  the  sending  spark,  be  this  a 
high  or  low  frequency,  in  dots  and  dashes.  An  ordinary  Morse 
operator  can  learn  to  read  with  th^  new  apparatus  with  a  few  days' 
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practice.     The  sending  requires  no  special  knack  other  than  a  firm 
touch,  with  dashes  clean  cut. 

Although,  as  the  accompanying  illustration  shows,  the  operator 
reads  from  the  head  telephone,  a  relay  or  recording  d.-vice  can  be 
substituted  therefor;  only  there  is  always  this  condition,  that  in- 
asmuch as  the  responder,  unlike  the  coherer,  is  a  quantitative  de- 
vice, and  the  telephone  and  ear  the  mo-t  sensitive  '•ignaliing  (ievice 
known,  at  the  extreme  range  messages  can  be  clearly  read  which  are 
altogether  too  weak  to  operate  any  relay.  Thus,  through  the  ex- 
treme sensitiveness  of  the   responder  an  operator  with  head  tele- 


Fir..    2. — RK(  KIVKK. 

phone  can  riccive  messages  many  miles  fu  thcr  than  a  coherer  (all 
other  arraiiKeniciits  at  tr.tiiMiiittiT  and  riceivtr  being  tlie  same), 
can   record  them. 

As  illustration  of  this,  an  interesting  test  may  be  cited  which 
was  made  l'"eb.  22,  when  signals  from  the  "Etruria"  were  luaid  at 
the  Jersey  City  station,  from  a  mast  but  30  feet  above  the  roof, 
w  hen  the  steamer  was  fully  90  miles  distant.  This  was  without  any  | 
"jigger"  or  transforming  device  whatever  at  the  receiving  end,  and 
represents  remarkable  sensitiveness  in  this  new  "responder." 

By  virtue  of  the  automatic  quality  of  the  receiver,  whereby  tlie 
.sound  impulses  as  heard  arc  identical  in  fre<iuency  with  that  of  the 
transmitter  spark,  the  relay  or  "call"  in  use  employs  a  reed  attuned 
to  a  certain  frequency  per  second.  Thus  only  when  the  calling 
station  tiscs  a  freqtiency  of  spark  in  tunc  with  this  reed  will  the 
"call"  respond  and  summon  the  listening  operator.  This  fcati;rc 
thus  involving  a  system  for  a  mechanical  or  acoustic  syntony,  in 
distinction  from  and  in  addition  to  the  electrical  syntony,  is  highly 
sigfnificant. 

During  the  last  month  a  regular  station  and  school  for  operators 
has  been  opened  by  the  Dc  Forest  Company  on  the  roof  of  the 
Chesebrough  lUiilding.  ly  State  Street.  New  York.  Here,  as 
any  visitor  can  sec.  is  a  house  built  of  glass  over  an  iron  frame, 
and  ftilly  equipped  with  sending  and  receiving  apparatus.  The 
antenna  here  is  60  feet  in  height.  The  companion  station  is  located 
at  Motel  Castlcton,  Staten  Island,  the  first  hotel  in  the  world,  by 
the  way,  to  be  equipped  with  a  wireless  pl.int. 

The  most  important  land  station  yet  estr.blished  by  the  De  Forc-t 
Company  is  that  at  Steeplechase  Park,  Cuney  Island.  This  enjoys 
the  distinction  of  having  the  tallest  mast  in  America,  a  fine  stick  of 
four  pieces,  standing  210  feet  high.  This  station  is  supplied  with 
60-cycle   alternating   ctirrent.   at    no   volts,    from   the   street   mains. 


This  is  stepped-up  in  two  transformers  to  25,000  or  50,000  volts,  as 
desired,  and  applied  direct  to  the  spark  terminals  These  latter  are 
of  special  construction  and  connected  with  the  condensers  give  a 
spark  of  exceptional  clearness  and  power. 

On  June  14th,  the  first  day  the  Coney  Island  station  was  operated, 
the  first  communication  with  a  vessel  equipped  with  the  De  Forest 
system  was  also  established.  On  the  Ward  Liner  "Morro  Castle," 
bound  for  Havana,  a  moderately  high  (6o-ft.)  antenna  had  been 
rigged,  and  transmitter  and  receiver  installed.  M.  F.  Stires,  secre- 
tary of  the  company,  and  Mr.  Bamhardt,  operator,  were  aboard,  and 


FIG.    3. — TRA!$SMITTER. 

messages   to  and   from   ship   and   shore  were  exchanged,   until  the 
vessel  was  50  miles  from  port. 

Previous  to  this  test  the  Staten  Island  station  had  maintained 
communication  with  the  Hamburg-.\merican  liner  "Deut«chland."  on 
her  last  trip  East,  up  to  a  distance  of  70  miles.  The  "Deutschland" 
was  equipped  with  the  Slaby-Arco  system,  but  there  was  little  trouble 
in  inter-communication  between  the  two  svstems. 


Car  Circuit-Breaker. 


The  car  circuit-breaker,  illu-trated  herewith,  is  being  placed  upon 
the  market  by  the  Cutter  Company,  of  Philade'.pliia,  and  represents 
the  latest  development  in  devices  of  this  nature.  It  has  laminated 
copper  contacts  and  a  magnetic  blow-out.  whicli  breaks  tlie  final  arc 
on  carbon  blocks.    This  circuit-breaker  is  made  in  capacities  up  to 
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AR  CIRCUrr  BREAKER. 


450  amperes,  and  in  larger  sizes  for  intcrurban  cars.  It  is  compactly 
encased  in  a  strong  wooden  box,  the  dimensions  being  12  inches 
long,  85^  inches  wide  and  5  inches  deep.  The  instrument  is  de- 
signed to  be  placed  on  the  hood  of  tlie  car  directly  over  the  head  of 
the  motorman.  The  illustrations  show  the  circuit-breaker  with  and 
without  the  case. 
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Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— During  the  past  week,  in 
spite  of  various  conditions  that  might  reasonably  be  regarded  as  un- 
favorable, but  not  to  any  extreme  degree,  the  stock  market  was  steady 
and  strong.  While  good  crops  now  appear  to  be  assured,  the  bad 
weather  that  has  so  persistentlly  hung  on  all  through  the  summer  has 
done  considerable  harm,  and  has  hurt  many  people  and  industries  that 
depend  upon  sunshine  as  an  asset  in  their  business  affairs.  During 
the  week  the  new  stock  of  the  General  Electric  came  on  the  market, 
and  while  the  old  was  quoted  at  314-315,  the  new  was  quoted  at  189- 
190,  which  is  considered  to  represent  about  a  parity.  Western  Union 
which  has  been  in  a  fluctuating  condition,  rallied  on  dealings  in  8,160 
shares,  and  opening  at  86  closed  at  88K-  In  the  street  traction  group, 
Brooklyn  Rapid  Transit,  on  sales  of  118,000  shares  climbed  from 
6734  to  72%  ;  Manhattan  on  100,600  shares  rose  from  131^  to  136J4 ; 
and  Metropolitan  Street  Railway  on  28,800  shares  rose  from  148  to 
150I/2.  In  the  New  York  "outside  market"  New  Orleans  Street  Rail- 
way sold  at  17,  and  the  new-fangled  Manhattan  Transit,  represented 
automobile  speculation  by  rising  from  6%  to  7^.  One  of  the  sub- 
jects of  inquiry  and  doubt  has  been  the  effect  on  the  market  and  on 
Postal  Telegraph  and  Commercial  Cable  specifically  of  Mr.  John  W. 
Mackay's  death.  In  London  the  effect  was  adverse,  but  in  New  York 
the  tendency  is  to  wait  and  see  what  happens.  Electrical  people  have 
also  been  waiting  to  see  if  anything  happened  in  Stanley  Electric  and 
Electric  Storage  Battery,  but  nothing  definite  came  off  apparently  last 
week  in  the  proposed  line  of  consolidation.  Below  are  the  closing 
quotations   of   July  22 : 

NEW  YORK. 
July  15.  July  22.  July  15.  July  22. 

American    Tel.    &    Cable.  —           — •  Hudson    River    Tel 107  — 

American    Tel.    &    Tel..   —          142^  Metropolitan     St.     Ry...i48^  iSo?4 

American    Dist.     Tel...    36           —  N.     E.     Elec    Veh.    Trns.  —  — 

Brooklyn    Rapid    Transit  68^        71K  N.   Y.   E.   V.   T.   Co 12  — 

Commercial    cable    160           —  N.    Y.    &    N.    J.    Tel 17s  — 

Electric    Boat     25            30  Tel.    &  Tel.    Co.    Am —  — 

Electric    Boat    pfd 40            50  Western     Union     Tel...    861^  88H 

Electric     Lead    Reduc'n.      2^         3  West.   E.  &-  M.   Co 212  205 

Electric   Vehicle    6*           6  West.    E.    M.    Co.    pfd.. 213  213 

Electric  Vehicle  pfd    . . .    I4j4*     14 

General  Electric    192         iS8J^ 

BOSTON. 

July  15.  July  22.  July  15.  July  22. 

American   Tel.    &   Tel...  165          142^/^  Mexican    Telephone    ....      2  2ji 

Cumberland  Telephone    .   —           —  New    Eng.    Telephone    .  .   —  i42j^ 

Edison     Elec.     Ilium —           —  Westinghouse   Elec —  — 

Erie   Telephone    —           —  Westinghouse   Elec.   pfd.   —  — 

Western   Tel.   &  Tel —  29 '/4 

Wsetern  Tel.  &  Tel.  pfd.   —  102^ 

PHILADELPHIA. 

July  15.  July  22.  July  15.  July  22. 

American    Railways    46           46H  Phila.   Traction    99^  99?| 

Elec      Storage    Battery..   95 J4        93  Ph'I-     Electric     sYs  55^ 

Elec    Storage    Bat'y    pfd.   94^        —  Pa.     Elec.    Vehicle i  — 

Elec.    Co.   of   America...      6              &}i  Pa.   Elec.   Vehicle  pfd...      3  — 

CHICAGO. 

July  15.  July  22.                                                July  15.  July  22. 

Central  Union  Tel —  —  National    Carbon    pfd... 102  loi 

Chicago    Edison     —  180  NorthwestElev.com 355^  — 

Chicago     City     Rv 208  210  Union    Traction     15  loys 

Chicago    Tel.    Co' —  —  Union    Traction    pfd    ...   49  — 

National   Carbon    29^4        29 

*Asked. 

NEW  ALBANY,  IND.,  CONSOLIDATION.— Under  the  skill- 
ful management  of  Mr.  Samuel  InsuU,  a  consolidation  has  been 
effected  of  the  entire  gas,  electric  light  and  heating  systems  in  the  city 
of  New  Albany,  Ind.,  and  the  only  gas  system  in  Jeffersonville,  Ind. 
The  company  will  also  supply  the  towns  of  Silver  Grove,  Port 
Fulton  and  Clarksville,  lying  between  the  two  cities,  serving  a  popu- 
lation in  excess  of  35,000.  There  is  no  competition.  The  capital 
stock  is  $1,000,000,  and  the  net  earnings  with  the  four  old  plants  were 
$41,480.  The  new  United  Gas  and  Electric  Company,  which  will  enjoy 
the  services  of  Mr.  InsuU  as  president,  has  just  issued  $400,000  first 
mortgage  5  per  cent,  bonds  out  of  an  authorized  $750,000,  and  the  con- 
solidated plants  will  be  extended,  economies  effected,  etc.  The  com- 
pany has  a  street  lighting  contract  for  eight  years  to  run  and  a 
street  railway  current  contract. 

MEMPHIS  LIGHTING  CONSOLIDATION.— A  special  tele- 
gram from  Memphis,  Tenn.,  states  that  the  Billings-Brady  syndicate, 
composed  of  Anthony  N.  Brady  and  C.  K.  G.  Billings,  of  New  York, 
and  other  Eastern  capitalists,  which  recently  purchased  the  Memphis 
Light  and  Power  Company  and  the  Memphis  Equitable  Gas  Light 
Company  for  about  $2,000,000.  has  struck  a  snag  in  its  effort  to  con- 
solidate the  two  companies.  Secretary  of  State  Morton  has  refused 
to  grant  the  application  for  an  amended  charter,  on  the  ground  that 


the  Equitable  Company  is  chartered  under  Tennessee  laws  for  the  pur- 
pose of  doing  all  things  permitted  gas  companies  by  law  and  cannot 
take  upon  itself  the  rights  of  another  corporation  like  an  electric 
light  company  chartered  for  a  different  purpose. 

NATIONAL  CARBON.— Advices  from  Chicago  say  that 
there  are  persistent  rumors  afloat  that  the  General  Electric  Com- 
pany is  buying  into  the  National  Carbon  Company,  with  the  view 
of  ultimately  controlling  that  property.  General  Electric  has  for 
a  long  time  been  the  largest  individual  holder  in  the  company, 
and  the  recent  acquisition  of  both  classes  of  stock  have  been  for 
these  interests.  This  is  conceded  by  the  head  of  the  brokerage 
house  through  which  the  stock  has  been  bought.  It  is  said  that 
whether  or  not  control  of  the  property  changes,  a  dividend  on 
the  common  stock  cannot  be  far  distant. 

MICHIGAN  BELL  TELEPHONE.— The  following  is  a  statement 
of  the  income  account  of  the  Michigan  Telephone  Company  for  year 
ended  Dec.  31,  1901 :  It  will  be  noted  that  for  the  year  ended  Dec. 
31,  1901,  there  was  a  deficit  after  expenses  and  interest  payments  of 
$292,368.  The  balance  sheet  shows  a  floating  debt  of  above  $2,500  and 
a  profit  and  loss  deficit  of  $487,115.  Year  ended  Dec.  31,  1901 :  Gross 
receipts,  $1,328,681  ;  expenses,  $1,180,914:  net,  $147,767;  interest.  $440,- 
135;  deficit,  $292,368.  The  company  recently  defaulted  on  its  bonds. 
ST.  LAWRENCE  POWER.— The  St.  Lawrence  River  Power 
Company,  of  Massena,  St.  Lawrence  County,  has  been  incorporated 
with  a  capital  of  $7,000,000.  The  directors  are  Henry  P.  Davison,  of 
Englewood,  N.  J.;  Mark  T.  Cox,  East  Orange,  N.  J.;  Samuel  E. 
Potter,  William  J.  Wilson,  New  York,  and  Thomas  A.  Gillespie, 
Massena.  This  company  will,  it  is  presumed,  take  over  the  Massena 
enterprise. 

HUDSON  RIVER  POWER.— A  certificate  has  been  filed  in  the 
Saratoga  County  Clerk's  office  increasing  the  capital  stock  of  the 
Hudson  River  Electric  Company,  owning  the  mammoth  new  concrete 
dam  at  Spiers  Falls,  from  $1,000,000  to  $3,000,000.  The  company  ex- 
pects to  begin  transmitting  power  to  the  General  Electric  Company's 
plant,  at  Schenectady,  on  Sept.  i. 

DIVIDENDS.— The  directors  of  Chicago  Edison  Company  have 
declared  the  regular  2  per  cent,  quarterly  dividend,  payable  August 
I  St.  The  Minneapolis  General  Electric  Company  has  declared  a 
regular  semi-annual  dividend  of  $3  on  preferred  stock,  payable  to 
stockholders  of  record  July  22. 

MACON  CONSOLIDATION.— The  Macon  (Ga.)  Consolidated 
Street  Railroad  and  the  Macon  Electric  Light  and  Railway  Company 
are  to  be  consolidated  and  operated  under  the  direction  of  the  Rail- 
ways and  Light  Company  of  America. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— Weather,  crop  and  industrial  develop- 
ments have  been  largely  favorable,  and  coupled  with  the  greater  ease 
of  money  make  for  an  optimistic  feeling  in  trade  and  speculation,  says 
Bradstrect's.  Railway  earnings  continue  satisfactory,  June  returns  of 
nearly  100,000  miles  of  road  showing  an  aggregate  gain  of  8  per 
cent,  over  last  year.  In  the  matter  of  actual  business,  improvement  is 
noted  in  the  demand  for  finished  products  of  iron  and  steel,  and 
lumber  seems  to  be  recovering  fr-^n  the  temporary  depression  noted 
at  the  beginning  of  this  month.  Iron  and  steel  trade  conditions  seem 
surprisingly  good,  heavy  sales  of  finished  material  being  reported 
from  Chicago  and  Pittsburg.  Special  activity  is  noted  in  bar  iron, 
structural  material,  rails,  and,  in  fact,  all  of  the  heavier  forms.  The 
indust'  ial  situation  has  improved  considerably,  many  strikes  having 
been  settled.  The  business  failures  for  the  week  aggregated  174 
as  against  195  the  week  previous  and  208  the  same  week  last 
year.  The  copper  market  is  quiet,  buyers  showing  some  interest  .at 
the  lower  prices.  The  quotations  are  Iij's@i2c.  for  Lake.  ii>4@ 
iiJi  for  electrolytic  in  cakes,  wire  bars  and  ingots,  and  11^2  @  ii->^c. 
in  cathodes. 

iMIDDLETOWN,  N.  Y.— The  Orange  County  Gas  and  Elec- 
tric Light  Company  has  passed  into  the  control  of  the  Henry 
Floy  Company  of  New  York.  The  new  officers  are:  Henry 
Floy,  president;  M.  C.  Kimball,  vice-president;  L.  L.  Lewis, 
secretarv.  and  C.  Fitzgerald,  treasurer.  The  company  has  a  con- 
tract with  the  Neversink  Light  &  Power  Company  for  the  con- 
struction of  a  power  plant  near  Cudebackville.  work  on  which 
is  now  progressing.  From  this  plant,  which  will  have  a  capacity 
of  i,ooo-hp,  electrical  energy  will  be  transmitted  to  Port  Jervis 
and  Monticello  for  lighting  and  power  purposes. 
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ORDERS    FOR    SPRAGUE    APPARATUS.— The    Sprague 
Electric    Company    has    been    securing    many    important    contracts 
for  its  motors  and  generators,  and  both  its  Watsessing  factory 
and   New   York  conduit  factory  are  rushed  to  the  utmost.     In 
addition  to  its  foreign  orders  and  many  orders  for  small  size 
apparatus,  it  has  recently  made  the  following  sales:  Atlas  Port- 
land   Cement    Company,    Hannibal,    Mo.,    seven    35-hp   motors    and 
eight  15-hp  motors;  Atlas  Portland  Cement  Company,  Northamp- 
ton, Pa.,  one  30-hp  motor  and  two  35-hp  motors;  E.  W.  Bliss, 
New  York  City,  fifteen  lo-hp  motors,  seventeen  25-hp  motors  and 
one  50-hp  motor;    Lehigh  I^ortland  Cement  Company,  Wellston. 
O.,    one    300-kw    bolted    generator,    one    230-hp    motor    and    six 
smaller   motors   aggregating   loo-hp;    Emery   Bird   Thayer   Dry 
Goods  Co.,  Kansas  City,  three  split  pole  engine  type  generators, 
60-kw,    loo-kw    and    350-kw,    respectively ;    Mergenthaler    Linotype 
Company,  Brooklyn,  one  150-kw  split  pole  engine  type  generator; 
Government    Printing   Office,    Washington,   D.    C,   contract   for 
ventilating  plant  consisting  of  direct  connected  .American  Blowers 
and  the  following  motors,  one  5-hp  motor  and  one  lo-hp  motor, 
two  15-hp  motors  and  eight  20-hp  motors;  Chas.  Scribner  and  Son, 
New  York  City,  seven  motors  of  3  and  4-hp;  American   Sugar 
Refining  Comi)any,  Brooklyn,  si.x  20-hp  motors;  Hatzel  &  Bueh- 
Icr,  New  'Wjrk  City,  one  1 25-hp  motor  for  New  York  Herald;  The 
Alliance   Press,  New   York  City,  nine  motors   for  printing  presses; 
Lackawanna  Steel   Co.,  West  Seneca,   N.  Y.,  one  3-ton  trolley 
hoist;  The  John  Simmons  Company,  New  York  City,  one  50-kw 
bolted   generator   and   two   motors,   20  and   25-hp   respectively; 
Shoreham  Hotel,  Washington,  D.  C,  three  split-pole  engine  type 
generators  to  develop  50,  75  and  loo-kw  respectively;  Baltic  Mills 
Company,  Baltic,  Conn.,  one  75-kw  split  pole  belted  type  genera- 
tor; Gorliam  .Mfg.  Co.,  Providence,  R.  L,  one  40-hp  motor;  Utica 
Steam  and  Mohawk  Valley  Cotton  .Mills,  Utica,  N.  Y.,  two  loo-kw 
split  i(ole  belted  generators;  Dululh  Printing  and  Pub.  Company. 
Duluih  Minn.,  one  25-hp  motor;  Gray  Lithograph  Co.,  New  York 
City,  three  motors,  two  5-hp  and  one  20-hi);  New  York  Life  In- 
surance Company,  New  York  City,  two  50-kw  split  pole  belted 
generators;  Arthur  Frantzen   Company,  Chicago,  one  5-hi)  and 
two  20-hp  motors;  James  Wilson,  Pittsfield,  Mass.,  one  150-kw 
belted    generator    and    two    motors.    20    and    25-Iip,     respectively; 
50-hp  motor  and  one  15-hp  motor;  Pennsylvania  Steel  Company, 
Steelton,  Pa.,  ten  5-ton  lr(jlley  hoists;  Sigourney  Tool  Company, 
Hartford,   Conn.,   one  75-kw   split   pole   engine   type   generator; 
Lindell    Hotel    Comi)any,   St.   Louis,   one  60-kw   and   one   75-kw 
split  jiole  belted  type  generator;  Treasury  Department,   Bureau 
Engraving  and   Printing,  Washington,  D.  C,  one  20-hp  motor; 
American  Can  Co.,  New  York  City,  one  75-kvv  engine  type  gen- 
erator and  one  35-kw  belted  generator;  Lewis  Institute,  Chicago, 
one  75-kw  split  pole  engine  tyj)e  generator;  George  A.   Fuller 
Co.,  New  York,  for  the  ventilating  system  in  R.  H.  Macy's  new 
store,  four  25-hp  motors  and  one   lo-hp  motor.     Miller,  Tomj)- 
kins   &  Co.,   New   York   City,  one   15-lip  motor;    Hibbard-Rodman- 
I'-ly  Safe   Co.,   Plainfield,   New  Jersey,  two  25-liit   motors;   Goes 
Lithograph     Co.,     Chicago,    20    motors,    various     sizes;     Chas. 
Schwcinlcr,  New  York,  fifteen  5-hp  motors;  Tucker  Elec.  Con- 
struction Co.,  for  The  National  Meter  Company,  Brooklyn,  N. 
v.,  one  75-kw  split  pole  engine  ty|)e  generator. 

ALLIS-CHALMERS  ENGINE  ORDERS.— During  the  month 
of  June,  the  .Mlis-Chalmers  Engine  Company,  of  Milwaukee, 
made  the  following  sales  of  large  engines,  all  of  the  Reynolds- 
Corliss  tyiic.  and  eitlu-r  of  the  1890  frame  or  the  girder  frame: 
W.  F.  Stewart  Co..  Flint.  Mich.,  18  in.  x  36  in. ;  Russel.  Burdsall  & 
Ward  Boll  and  Nut  Co..  Port  Chester,  N.  Y.,  22  in.  x  48  in.; 
Brown.  Cary  &  Woodruff  Co..  S.ilt  Lake  City,  Utah,  12  in.  x  36 
in.;  Tycc  Copper  Co.,  Ladysmith.  N'ancouvcr  Island,  14  in.  x  36 
in.;  Kioto  Traction  Co.,  Kioto.  Japan.  16  in.  and  32  in.  ,\  36  in., 
cross  compound  direct  coupled:  P.  /\.  Peterson.  Rockford,  111., 
10  in.  X  30  in.;  Park  City  Sampling  Mills.  Park  City,  L'tah.  16  in. 
X  36  in.;  Hudson  River  Lumber  Co.,  Kansas  City,  Mo.,  20  in.  x 
42  in.;  International  Pai>cr  Co.,  New  York  City,  N.  Y.,  16  in.  x 
42  in.;  Virginia  Carolina  Chemical  Co..  Richmond,  \'a.,  one  16  in. 
X  42  in.,  one  20  in.  x  42  in.;  Janesvillc  Cement  Post  Co.,  Jancsvillc, 
Wis.,  14  in.  X  30  in.;  Geo.  T.  Houston.  Chicago.  HI.,  28  in.  x  48  in.; 
Twin  City  Rapid  Transit  Co..  Minneapolis.  Nlinn..  46  in.  and  94  in. 
X  (k)  in.,  vertical  cross  compound  direct  coupled  (thinl  order)  ; 
West  Allis  Malleable  Iron  and  Chain  Belt  Co..  West  Allis.  Wis.. 
12  in.  X  30  in.;  John  Q.  Gantz.  F.lon  College,  N.  C.  18  in.  x  48  in.; 
London  United  Tramways.  London.  Eng.,  26  in.  and  54  in.  x  48 
in.  vertical  cross  compound  direct  coupled. 

PRODUCTION  OF  MICA.— According  to  a  bulletin  of  the  U.  S. 
Geological  Survey,  issued  by  Director  C.  D.  Walcoti.  the  total  amount 
of  plate  mica  produced  in  the  I'nited  States  during  i<x)i.  as  reported 
to  the  Survey,  was  360.000  pounds,  valued  at  $08,859.  as  compared  with 
456.283  pounds,  valued  at  $02,758.  mi  ujoo.  There  was  a  large  falling 
off  in  the  amount  r^  scrap  mica  produced  in  looi,  estimated  at  2,165 
short     tons,     valued     at     $19,719.     as     compared     witli     5.497     tons, 


valued  at  $55,502.  in  1900.  The  importation  of  mica  from 
Canada  and  India  tends  to  curtail  the  production  in  the  United  States, 
especially  the  Indian  mica,  which  can  be  imported  at  a  cost  lower 
than  that  for  which  it  can  be  mined  in  this  country.  There  was  an 
increase  in  the  production  of  plate  mica  in  North  Carolina,  but  a 
large  falling  off  in  the  production  of  scrap  mica.  The  imports  of 
mica  in  1901  were  valued  at  $335,054,  as  compared  with  $319,560  in 
1900,  and  with  $275,984  in  1899.  The  use  of  mica  in  sheets  for  stove, 
chimneys,  etc..  has  increased  greatly,  but  still  more  the  use  of  small 
circular  disks  and  rectangular  pieces  of  mica  for  insulation  purposes 
and  for  electrical  apparatus.  Ground  scrap  mica  is  used  in  the  manu- 
facture of  wall  papers,  lubricants,  etc.  Scrap  mica,  also,  arranged  on 
a  wire  net  coil,  and  then  pressed  into  proper  shape,  is  used  very  satis- 
factorily as  a  boiler  tube  covering,  mica  being  a  non-conductor  of 
heat. 

THE  PELTON  WATER  WH^L  COMPANY,  of  San 
Francisco. and  New  York,  report  an  unusually  large  number  of 
both  foreign  and  domestic  orders  for  the  last  month,  notably 
water-wheel  plans  for  the  Clark  Electric  Company,  of  Ophir, 
Utah,  which  will  require  2,000-hp  for  driving  its  generators, 
which  will  generate  power  for  the  mines  and  towns  about  Tooele 
county.  Utah.  The  Pacific  Portland  Cement  Company,  of  Spo- 
kane, Wash.,  is  about  to  install  Pelton  wheels  to  operate  its  en- 
tire plan..  .\  foreign  order  of  unusual  interest,  from  its  inac- 
cessibility and  magnitude,  and  competition  from  all  the  manu- 
facturers of  Europe,  has  just  been  received  from  the  Spanish 
Cement  Mills,  near  Barcelona,  Spain.  This  order  calls  for  sev- 
eral miles  of  heavy  sheet,  steel-riveted  pipe,  and  water  wheels 
to  generate  power  for  their  entire  plant,  which  is  one  of  the 
largest  of  its  kind  in  the  world.  Among  other  orders  might  be 
mentioned  those  from  the  Salvador  Mining  Company,  Rix  Com- 
pressed .\ir  &  Drill  Company,  Le<ige  Mining  &  Milling  Com- 
pany, Lahaina  Plantation  Company,  Ouray  Electric  Light  & 
Power  Company,  and  the  .\rdjassarie  Electric  Power  Trans- 
mission Company,  of  Batavia,  Java. 

EQUIPMENT  FOR  WESTERN  GLASS  WORKS— The 
Great  Western  Glass  Company,  of  Ottawa,  111.,  has  just  placed  a 
substantial  contract  for  equipment  to  be  used  for  lighting  and 
power  transmission  in  i's  new  glass  works.  The  contract  calls 
for  a  75-kw  generator,  direct  connected  to  a  12  in.  x  12  in.  engine 
and  a  50-kw  generator  direct  connected  to  a  11  in.  x  10  in.  engine. 
The  generators  will  be  built  by  the  C.  &  C.  Electric  Company. 
The  engines  will  be  of  horizontal  type  and  are  to  be  furnished 
by  the  .Xmes  Iron  Works  of  Oswego,  N.  Y.  There  will  also  be 
II  C.  &  C.  motors  varying  in  size  from  2-hp  to  35-hp;  a  large  three 
panel  switchboard  ;  50  arc  lamps  and  500  incandescent  lamps. 

SIX-HUNDRED  H.-P.  HORIZONTAL  GAS  ENGINE 
PL.ANT. — The  Consolidated  Industries  Company  of  New  Jer- 
sc}-,  which  concern  owns  the  electric  light  and  j)ower  plant  at 
Batavia,  N.  Y.,  has  j)laced  a  contract  with  Westinghouse,  Church, 
Kerr  &  Com|>any  for  a  6oo-hp  gas  engine  plant,  to  oper- 
ate the  entire  machinery  in  the  station.  The  equipment,  which 
will  consist  of  two  horizontal,  dotfsle-acting,  tandem  type  en- 
gines of  250-hp,  each  of  recent  design  by  the  Westinghouse  Ma- 
chine Company,  and  one  80-hp;  also  a  20-hp  one,  will  be  the  first 
l)lant  of  horizontal  gas  engines  of  any  importance  in  the 
C(.)untry. 

HAVANA  PLANT  TO  BE  EXTENDED.— The  Spanish- 
American  Light  and  Power  Company,  to  which  some  reference 
was  made  in  these  columns  recently,  and  of  which  T.  J.  Hay- 
ward,  of  Bartlctt.  Ilayward  &  Co.,  Baltimore.  Md.,  and  100 
Broadway,  New  York,  is  the  president,  is  about  to  extend  its 
Havana  electric  lighting  plant.  The  new  equii>ment  will  con- 
sist of  three  600  k.w.  generators.  The  contract  will  be  let  di- 
rect from  Havara.  Mr.  E.  Zorilla  is  general  manager  of  the 
company.  Mr.  Charles  Woodriffe  is  the  chief  engineer,  and  Mr. 
R.  Jimenez  is  the  engineer  of  the  electric  plant. 

EQUIPMENT  FOR  ST.  LOUIS  RAILWAY  PLANT— The 
East  St.  Louis  (Mo.)  Suburban  Railway  Company,  which  has 
acquired  the  franchises  formerly  held  by  the  St.  Louis,  Belle- 
ville and  Suburban  Railway  Company,  is  placing  contracts, 
through  Lichter  &  Jens.  Chemical  Building.  St.  Louis,  for  va- 
rious equipment  to  be  installed  in  its  new  plant  at  East  St. 
Louis.  The  latter  company's  plant  is  being  removed  from  St. 
Louis  proper  to  East  St.  Louis,  and  considerable  additions  are 
to  be  made  thereto.  John  A.  Mead  &  Company  will  furnish  some 
coal  and  ash  handling  machinery. 

STORAGE  BATTERY  PLANT  FOR  OTTAWA —The  Ottawa 
Electric  Street  Railway  Company.  Ottawa.  Oqt  .  will  install  a  storage 
battery  plant  adjacent  to  its  powerhouse  at  Chaudiere  Falls.  The 
battery  will  take  care  of  the  "peak"  of  the  load  on  the  station.  It 
has  been  purchased  of  the  Electric  Storage  Battery  Company,  of 
Philadelphia,  and,  it  is  stated,  cost  $75,000. 
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EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following 
ing  are  the  exports  of  electrical  materials  and  machinery  from 
for  the  week  ended  July  19:  Antwerp — 3  pkgs.  machinery,  $257;  7 
Republic — 4  pkgs.  machinery,  $683;  36  pkgs.  material,  $1,693. 
Antwerp — 2  pkgs.  machinery,  $150;  12  pkgs.  material,  $768. 
Azores — 2  pkgs.  material,  $36.  British  Australia — 20  pkgs.  ma- 
terial, $170;  2  pkgs.  machinery,  $87.  Brazil — 13  pkgs.  material,  $739; 
machinery,  $165.  Brazil — 206  pkgs.  material,  $6,825;  155  pkgs. 
machinery,  $10,433.  Bremen — 3  pkgs.  material,  $53.  Baku — i 
pkgs.  material.  $200.  British  Guiana — 9  pkgs.  material,  $440- 
dies — 5  pkgs.  material,  $96.  Constantinople — 2  pkgs.  machinery, 
$59.  Central  America — 28  pkgs.  material;  $447;  i  pkg.  ma- 
chinery, $100.  Cuba — 10  pkgs.  material,  $223.  Christiania — 3 
pkgs.  material,  $1,355.  Centra!  America — 36  pkgs.  material,  $424. 
West  Indies — 7  pkgs.  material,  $87.  Dutch  East  Indies — 13  pkgs. 
material,  $228.  Egypt — 6  pkgs.  material,  $500.  Ecuador — 4  pkgs. 
material,  $81.  Glasgow — 11  pkgs.  material,  $699;  31  pkgs.  ma- 
chinery, $1,575.  Genoa — 31  pkgs.  material,  $275.  Havre — 11 
pkgs.  machinery,  $1,660;  12  pkgs.  material,  $242.  Hamburg — 5 
pkgs.  machinery,  $3,266;  29  pkgs.  material,  $1,156.  Liverpool — 
T^oi  pkgs.  machinery,  $23,308;  951  pkgs.  material,  $6,530.  Lon- 
don— 92  pkgs.  machiner)',  $1,492;  102  pkgs.  material,  $7,666. 
Manchester — 496  pkgs.  machinery,  $46,980;  i  pkg.  material,  $92. 
Mexico— 199  pkgs.  material,  $3,315;  31  pkgs.  machinery,  $915. 
New  Zealand — i  pkg.  machinery,  $97;  34  pkgs.  material,  $2,153. 
Portsmouth — 3  pkgs.  material,  $300.  Peru — 10  pkgs.  machinery, 
$450:  13  pkgs.  material.  $365.  Rostoff— 3  pkgs.  machinery,  $162. 
Southampton — i  pkg.  material,  $17;  i  pkg.  machinery,  $I35- 
U.  S.  Colombia — 8  pkgs.  material,  $207.  Vienna — 4  pkg.s  ma- 
chinery, $220.     Venezuela — 2  pkgs.  material,  $16. 

WESTINGHOUSE,  CHURCH,  KERR  &  COMPANY  dur- 
ing the  last  month  have  received  a  large  number  of  orders  for 
Westinghouse  steam  engines  and  turbines,  including  two  of  the 
largest  engines  in  existence  for  power  service.  The  New  York 
Edison  Company  have  ordered  two  more  6,ooo-hp  vertical  3-cylin- 
der  compound  engines  in  addition  to  the  eight  of  this  same  type 
now  running  and  under  course  of  erection  at  their  Waterside 
station.  The  Rapid  Transit  Subway  Construction  Company, 
New  York,  has  just  placed  an  order  for  three  1,250-kw  turbo- 
generator sets  for  installation  in  their  new  power  house,  and 
also  two  400-hp  Westinghouse  vertical  marine  type  cross  com- 
pound engines.  The  turbines  will  be  used  for  lighting  the  power 
station  and  subway  and  stations,  and  the  compound  engines, 
which  are  built  to  run  on  high-pressure,  superheated  steam, 
direct  connected  to  Westinghouse  generators,  will  be  used  as  the 
main  exciter  units  for  the  power  station. 

NITROGEN  FROM  THE  AIR.— The  Atmospheric  Products 
Company  of  Niagara  Falls  have  broken  ground  for  their  first 
building  on  the  lands  of  the  Niagara  Falls  Power  Company,  to 
be  the  construction  plant  for  the  apparatus  to  be  used  hy  the 
company  in  equipping  their  contemplated  large  factory  adjacent. 
Within  a  short  time  the  Atmospheric  Products  Company  will 
start  their  second  building,  which  will  be  the  first  factory  in  the 
world  in  which  products  are  to  be  manufactured  from  air  as  the 
raw  material,  the  company  having  accomplished  the  fixation 
of  nitrogen.  This  second  building  will  be  500  feet  long  and  50 
feet  wide.  Mr.  C.  S.  Bradley  has  been  spending  considerable 
time  at  Niagara  on  this  work,  whose  ruccess  was  shown  experi- 
mentally to  Lord  Kelvin  while  he  was  here  in  May. 

TOSSIL  CREEK  POWER  PLANT.— The  Arizona  Construc- 
tion Co.,  which  lately  incorporated  at  Prescott,  Ariz.,  is  starting 
one  of  the  largest  enterprises  ever  attempted  in  the  southwest. 
This  company  will  build  a  large  power  generating  plant  on 
Tossil  Creek,  and  transmit  power  to  Prescott,  Jerome,  Big  Burg, 
Lynx  Creek,  Groom  Creek  and  the  many  adjacent  mines.  Sev- 
eral large  sub-stations  will  be  located  at  the  centers  of  the  var- 
ious mining  districts.  Tossil  Creek  is  about  52  miles  from  Pres- 
cott. This  will  be  the  first  longdistance  transmission  planr 
in  Arizona,  except  the  25-mile  line  at  the  Phcenix  Light  and 
Power  Co.  and  will  be  the  beginning  of  a  series  of  like  develop- 
ments. Mrs.  I.  E.  Tutt,  the  manager,  has  plans  for  several  more, 
ranging  in  size  from  2,500  to  1,200-hp. 

BELL  TELEPHONE  OUTPUT.— The  instrument  statement  of 
American  Telephone  and  Telegraph  for  the  month  of  June  and  also 
since  Dec.  20  shows  as  follows : 

June:  1902.  1901.  1900. 

Gross  output 96,653  96.300  55,613 

Returned  41741  34>22i  25,671 

Net  output  54.912  62,079  29,942 

Since  Dec.  20,  1902: 

Gross  output 589,109        469,923        346,146 

Returned  226,267         194.569         132,660 

Net  output 362,842        275,354        213,486 

Total  outstanding 2,888,854     2.228,170      1,793,991 


LIGHTING  PLANT  FDR  JAPAN.— The  Japanese  house  of 
Takata  &  Company,  10  Wall  street,  has  just  placed  a  contract 
for  one  of  the  smallest  complete  electric  lighting  plants  ever  in- 
stalled in  the  Far  East.  The  outfit,  which  is  intended  to  be  util- 
ized in  the  Osaka  Club  Hotel,  Japan,  will  consist  of  a  17H  k.w., 
125  volt,  Westinghouse  engine  type  generator,  direct  connected 
to  a  75^x17  inch  Westinghouse  standard  automatic  engine,  390 
r.  p.  m.;  a  special  duplex  feed  pump  3x2x3  inches,  to  be  fur- 
nished by  the  Knowles  end  of  the  International  Pump  Company; 
a  Wain  Wright  vertical  pattern  overflow  heater;  a  Babcock  & 
Wilcox  water  tube  boiler,  etc. 

ONONDAGA  DYNAMOS  IN  SEWAGE  PLANT.— An  interest- 
ing sewage  disposal  plant,  with  a  capacity  of  2,000,000  gallons  of 
sewage  per  day,  located  near  Bergen's  Landing,  on  Jamaica  Bay, 
Long  Island,  is  about  ready  to  go  into  operation.  The  plant,  which  is 
said  to  be  the  largest  ever  constructed  on  this  system  of  precipitation, 
will  be  operated  and  lighted  by  electricity,  furnished  by  a  50-hp 
Onondaga  generator,  made  by  the  Onondaga  Dynamo  Company, 
Syracuse,  N.Y.  The  generator  will  be  belted  to  a  60-hp  Westing- 
house "Junior"  engine.  The  Onondaga  Dynamo  Company  will  also 
supply  the  10  motors  which  are  being  installed  throughout  the 
plant. 

MAGNETIC  SEPARATOR  PLANT.— One  of  the  oldest 
magnetic  ore  separating  plants  is  increasing  its  equipment, 
namely  that  of  Witherbee,  Sherman  &  Co.  at  Port  Henry,  N.  Y. 
They  are  installing  a  large  central  power  plant  for  which  the 
General  Electric  Company  is  furnishing  the  generators.  There 
are  to  be  three  separating  plants  requiring  current,  with  four 
new  electric  hoists,  and  an  air  compressor  plant  driven  by  elec- 
tricity. 

THE  STANDARD  STEEL  CAR  COMPANY  is  equipping 
its  new  plant  for  electric  driving  throughout.  A  recent  purchase 
from  the  Westinghouse  Electric  &  ^Ifg.  Co.  comprises  two  375- 
kw,  A.  C.  generators,  one  400-kw,  D.  C.  generator,  and  a  300-kw 
rotary  converter  for  use  as  a  connecting  link  between  the  two. 
This  company  has,  also,  purchased  about  fifty  induction  motors 
which  will  be  used  largely  for  direct  connection  to  machine 
tools. 

BALL  ENGINE  PLANTS.— The  West  Virginia  Reform 
School  at  Fetterman,  W.  Va.,  is  installing  an  electric  plant.  The 
engine  will  be  furnished  by  the  Ball  Engine  Co.,  Erie,  Pa.,  and 
the  generator  by  the  Westinghouse  Elec.  &  Mfg.  Co.  Sanger 
Bros.'  dry  goods  house  at  Waco,  Texas,  will  have  their  own  elec- 
tric plant,  the  engines  being  furnished  by  the  Ball  Engine  Co. 

ELECTRICITY  IN  STEEL  MILLS.— Jones  &  Laughlins,  of 
Pittsburg,  Pa.,  are  continually  making  additions  to  their  elec- 
trical equipment  and  have  just  recently  ordered  from  the  West- 
inghouse Electric  &  Mfg.  Co.  one  8oo-kw  D.  C.  generator,  two 
150-kw,  motor-driven,  two-phase  alternators,  and  t»vo  125-light, 
motor-driven  arc  generators. 

CONTRACT  FOR  SWITCHBOARD.— The  contract  for 
building  a  new  9-panel  high  potential,  alternating  switchboard  at 
the  plant  of  the  Fitchburg  Gas  and  Electric  Co.,  Fitchburg, 
Mass.,  has  been  secured  by  S.  B.  Condit.  Jr.  &  Co.,  Boston.  This 
board  will  be  equipped  with  the  Elden  remote-control  oil  circuit 
breakers,  made  by  this  firm. 

TELEPHONE  EQUIPMENT.— Mr.  J.  D.  Morris  of  Rox- 
boro,  N.  C,  is  interested  in  a  telephone  enterprise  to  be  incor- 
porated to  establish  an  exchange  in  that  town  and  vicinity.  The 
exchange  will  have  a  capacity  of  about  50  subscribers.  Mr. 
Morris  would  like  prices  for  construction  material  and  outfit  of 
instruments. 

MESSRS.  S.  C.  FARNHAM.  BOVD  &  CO..  LTD,  engineers  and 
ship  builders,  of  Shanghai.  China,  having  added  an  electrical  depart- 
ment to  their  business,  would  be  much  obliged  for  catalogue?  and 
terms  from  manufacturers  of  and  dealers  in  electrical  supplies  and 
accessories  of  every  description. 

MR.  G  M.  GEST,  the  well  known  conduit  contractor,  has  just 
received  through  his  Cincinnati  office  the  contract  for  the  under- 
ground woik  of  the  Bell  Telephone  Company  of  Cincinnati. 
This  will  amount  to  nearly  one  hundred  thousand  duct  feet. 

A  RIDGWAY  PLANT.— McClave,  Hamilton  &  Co..  New 
York  City,  have  been  awarded  the  contract  for  the  new  electric 
plant  in  the  department  store  of  A.  D.  Mathews  &  Sons,  Brook- 
lyn.    Ridgway  dynamos  and  engines  will  be  installed. 

THE  CARBORUNDUM  COMPANY  at  Niagara  Falls,  N.  Y., 
are  enlarging  their  plant  and  putting  up  a  new  three-story  brick 
building  50  x  225  feet.  The  production  of  carborundum  in  1901 
was  nearh'  4,000,000  pounds. 

JACOB  MILLER,  SONS  &  CO.,  of  Philadelphia,  have  re- 
cently purchased,  through  their  engineer,  Dr.  W.  A.  Drysdale,  a 
i8o-kw  Westinghouse,  2-phase,  belted  alternator,  complete  with 
direct-connected  exciter. 
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I'UKIiLO.  COL.-  Tlic  CohjTH'lc  Telephone  Company  will  install  an  entire 
underground  system  in  Pueblo. 

BLUK  KIDGE.  GA.— The  Blue  Ridge  Telephone  Company,  of  which  Jol-.n 
II.  Carter  i«  president,  is  now  in  active  working  order.  About  60  telephones 
have  already  been  put  in  here,  five  or  ten  at  Mineral  Bluff,  several  at  McCays, 
Tcnn.,  and  about  15  at  Morganton.  Besides  these  about  25  °f  3°  more  have 
been    ordered. 

CHICAGO,  ILL.— The  Chicago  Telephone  Company  will  spend  $16,000  on 
a  telephone  exchange  building  at  Chicago  Heights.  It  will  be  two-story,  24 
by  75  feet.  The  same  company  has  begun  the  construction  of  an  exchange 
building  at  Laflin  and  .Nineteenth  Streets,  the  cost  to  be  $30,000. 

INDIANAPOLIS,  INI).  -The  Knox  County  Home  Telephone  Company  bas 
incorporated  with  a  capital  of  $135,000. 

SOUTH  RAUB,  I.M>. — The  South  Raub  Co-operative  Telephone  Company 
iTati  been  incorporated  with  a  capital  stock  of  $4,000. 

INDIA.NAl'OLIS,  IND.— The  .Vew  Telephone  Company  has  opened  iu  ne* 
branch  station  for  the  south  side.     The  switchboard  has  a  capacity  of  1.800  lines. 

SYRIA,  IND.-  The  Syria  &  Orleans  Telephone  Company,  capital  stock  $540, 
has  been  incorporated.  Directors:  A.  J.  Pickens,  Jas.  L.  Nebbitt,  H.  McCoy 
and  others. 

INDIANAPOLIS,  IND.— The  .Akron  Telephone  Company  has  incorporated 
with  a  capital  stock  of  $5  000.  Andrew  .\.  Gust  is  president  .'imi  C.  T.  How 
is  secretary. 

BRICK  CH.XPKL,  IND.  -The  Brick  Ch.ipel  Telephone  Company  has  been 
incorporated  to  establish  and  operate  a  telephone  system  in  Putnam  County. 
J.  M.  Allen,  R.  A.  Tulboll  and  J.  M.  Jones  constitute  the  board  of  directors. 

INDIANAPOLIS,  IND.-  The  Whiteland  Telephone  Company,  of  Whiteland, 
has  increased  its  capital  stock  to  the  amount  of  $10,000;  and  the  Eastern 
Inrliana  Telephone  Company,  of  Winchester,  has  increased  its  capital  from 
$5,000  to  $15,000. 

PIERCKTON.  IND.  The  Pierceton  Telephone  Company,  of  Pierceton, 
has  been  incorporated.  Capital  stock,  $20,000.  The  corporation  proposes  to 
establish  telephone  systems  in  Kosciusko,  Whitley,  Noble,  and  Wabash  Counties. 
J.  T.  Brosnahan,  D.  W.  Strause  and  Harry  Humrichouser,  arc  the 'incorporators. 

INDIANAPOLIS,  IND.-  At  a  conference  here  on  July  5  between  President 
Sherrin  of  the  New  Long  Distance  Telephone  Company,  of  Indianapolis,  G.  H. 
Hcixlren  and  J.  ]■'.  Slickard,  of  Bloomficld,  1).  A.  Voder,  of  Vicennes.  J.  H. 
KliiiKcr  an. I  .M.  J.  Murpliy,  of  Brazil,  Guy  Bush,  of  Clay  City,  and  C.  P.  East, 
of  Worthington.  contra'-ts  were  signed  connecting  large  territory  with  the  New 
Telephone  Company's  ^ystem.  Most  of  these  independent  lines  will  connect 
with  the  long  distance  system  at  Spencer. 

DENISON,  IOWA.  -The  Crawford  County  Telephone  Company  has  been 
inc«>ri>orated  with  J.    B.   Romans,   president,  and  J.    F.   Glenn,   secretary. 

DEXTER,  I  A. — The  Dexter  Mutual  Telephone  Company,  capital  $5,000.  has 
been  incor|M.ratc<l  by  W.  W.  Brown,  S,  I".  I.enacker,  E.  B.  Yaple  and  J.  M. 
Goodson. 

SlorX  (  ITY,  lA.  The  Sioux  N'alley  Telephone  Company  of  Cherokee  has 
given  notice  to  the  Secretary  of  State  of  an  intention  to  issue  $^5,000  of  pre- 
ferred stock  in  addition  to  the  same  amount  of  common  stock. 

DES  MOINES,  lA.  The  Iowa  City  and  West  Branch  Mutual  Telephone 
Company,  Scott  township,  Johnson  County,  hps  been  incorporated.  Capital, 
fi.ooo.  President,  J.  T.  Struble;  vice-president.  Geo.  Hunter;  secretary,  J.  J. 
Murphy;   treasurer,  James   Doiiglas. 

PORTLAND,  MIC.  The  New  England  Telephone  \-  rclegraph  Company  li.>» 
added  a  new  section  to  its  »witchl«)ard  at  Helf.ist  to  accommodate  the  toll 
business,  which  calls  for  an  increase  of  the  office  force  to  five  |icrsons.  New- 
direct  lines  to   Bangor  and   Portland  Iipvc  recently  been   put   in. 

ANGUSTA,  ME.  The  Stone  Telegraph  &  Telephone  Company  with  a  cap- 
it:ili/ntion  of  $10,000,000.  has  lilrri  .i  cerlilicntr  at  the  office  oY  the  Secretary  o( 
State.  The  company  was  orgnni/rd  al  Portland.  The  promoters  are  Alex- 
ander Porter  Browne  ami  llrainrrd  Juclkins,  of  Boston;  John  Stone,  of  Cam- 
bridge; and  John  W.  .\iidrr«on.  A.  G.  Berry.  M.  Warren  and  Wni  M. 
Bradley,    of    Portland. 

THREE  RIVERS.  MKH.  The  Three  Rivers  Telephone  Company  has 
increased  its  capital  stock   from   $io,noo  to  $25,000. 

MENOMINEE.  MICH.  The  Wisconsin  Telephone  Company  will  expend 
about  $8,nnn  on  improvements  and  reconstruction  of  the  line  at  Sturgeon  Bay, 
New  and  larger  cables  are  to  be  put  in  an<i  old  poles  reset  ami  fixe<l  and  the 
line  extended  to  the  outskirts  of  the  city. 

PONY,  MONT. — The  Cili»en»'  Telephone  Company,  of  Pony,  has  been  in- 
corporRled.  Capital.  $j,ooo.  H.  Z.  Schreiner.  Blazct  Tinsley  and  others  arc 
the  incorporators. 

JEIFKRSON  CITY.  MO  The  state  Ixiard  of  efHiali/.ition  July  15  passe  I 
n  resolution  directed  to  the  telephone  comp«ntr«  in  the  State.  or<Wring  them 
to  report  I0  the  board  at  once  the  amount  of  certain  kinds  of  property  owned 
by  tlieni.  in  order  that   the  property  mav  be  assessed   for  State  taxes. 

JER.*>EV  CITY.  N.  J.-  .\t  the  recent  annual  meeting  of  the  American  Union 
Telegraph  Company  of  New  Jersey  these  directors  were  elected:  R%  C.  Clowry. 
T.  V.  Clarke.  B.  Brooks.  A.  R.  Brewer  and  J.  B  Bertholf  The  directors  elected 
the  followiiig  officers;  R.  C.  Clovrry,  president;  T.  F.  Clarke,  vice  president,  ani 
A.    R.    Brewer,    secretary    and    trc.islirer. 

ITHACA,  N.  V. — The  Lyons  Telephone  Company  and  the  Wayne  County 
Telephone  Company  have  been  consolidated. 


ALBANY.  N.  Y.— The  Crostiy  and  Barrington  Telephone  Company  of  Yate? 
County  has  been  incorporated.  Capital  $5,000.  and  directors:  C.  E.  Guile  an-l 
H.  S.  Fullager,  of  Penn  Yan,  and  A.  P.  Mortimer,  of  Dundee. 

TROY,  N.  Y. — The  Hudson  River  Telephone  Company  has  sold  its  Pennsyl- 
vania lines  to  the  Pennsylvaaia  Telephone  Company,  of  Harrisburg,  Penn.  It 
is  understood  the  price  was  $10,000.  The  franchises  are  located  in  Wayne  aind 
Pike   Counties. 

URBA.VA,  OHIO. — The  Urbana  Telephone  Company  has  increased  its 
capital   stock   from   $50^)00  to  Si 00,000. 

H.ARRISO.N,  OHIO— The  New  Baltimore  &  Venice  Tdephone  &  Tel 
egraph  Company  has  secured  a   franchise  in   Harrison. 

WAPAKONETA,  OHIO— The  WapakoneU  Telephone  Company  has  in 
creased  its  capital  stock  from  $25,000  to  $40,000.  About  500  subscribers  are  now 
served  by   the  company. 

COLUMBUS,  OHIO.— The  East  Springfield  Telephone  Company.  Ea^ 
Springfield,  Jefferson  County,  iias  been  incorporated  with  a  capital  cf  $6,000 
ly  H.   L.   Fiscus  and  others.  ) 

FINDLAY,  OHIO. — The  People's  Telephone  Company  has  been  incor- 
porated with  $25,000  with  J.  M.  Crawford,  Colmnbus  Grove,  president;  Milto.i 
.May.  Mt.  Blanchard.  secretary-treasurer;  Nora  Samson,  manager.  The  head- 
quarters are  at  Mt.  Blanchard  and  the  company  is  operating  exchanges  at 
Mt.   Blanchard.  Arlington.  Forest,  Martin  and  Jenera. 

OTTAWA.  ONT.— The  Canadian  Machine  Telephone  Company  has  been  in- 
corporated by  Hon.  G.  E.  Foster.  M.  P.  Ludwig  and  J.  A.  Phin,  of  Toronto, 
and  J.  E.  Ginong  and  J.  D.  Oiapman,  of  St.  Stephens.  N.  B.  The  capital  is 
$250,000   and  the   headquarters  will   be   in  this  city. 

OTTAWA,  ONT.— The  mayor  of  Ottawa,  Ont.,  has  received  from  the  Elek- 
trisk  bureau,  Christiana,  Norway,  a  tender  for  the  establishment  of  a  telc- 
jihonc  system  in  Ottawa  with  a  minimum  of  2,500  and  a  maximum  of  5.003 
subscribers.  The  tender  is  merely  for  the  apparatus  and  central.  The  figures 
art  withheld  for  the  present  by  the  civic  authorities  in  view  of  the  uncertainty 
of  the  telephone  situation  of  the  city. 

AUSTI.N,  TEX. — The  North  Texas  Telephone  Company  of  Pecan  Gap.  Delta 
County;  capital  stock  $5,000  has  been  incorporated  by  W.  A.  Cockrell.  W.  R, 
Jr.mes  and  J.  H.  Sardin. 

SALT  LAKE  CITY.  UT.\H. — The  Colorado  Telephone  Company  will  ex- 
tend its  lines  from  Cripple  Creek  to  Salida.  taking  in  the  towns  of  Whitehorn, 
Turet  and  other   intermediate  mining  camps. 

SALT  L.AKE  CITY.  UT.VH. — The  Sunset  Telephone  Company  has  bought 
out  the  local  telephone  company  o|)crating  in  the  EI  Cajou  section,  Calif.  New 
lines  will  take  in  lakeside,  Dcliesa,  Jacumba,  Santee,  Descano,  La  Mesa. 
Alpine  and  a  few  small  towns. 

PRAIRIE  DU  CIIIEN.  WIS.  The  Union  Telephone  Company,  of  Prairie 
i\\\  Chien,  has  increased  its  capital  stock  from  $1,000  to  $5,000  and  the  number 
of   directors    from   five   to   three. 


ELECTRIC    LIGHT   AND    POWER. 


SAN  FRANCISCO,  CALIF.— The  Edison  Electric  Company,  of  Los  Angeles, 
Calif.,  has  completed  the  sale  of  bonds  to  the  amount  of  $10.00,000.  the  pr»>- 
ceeds  of  which  will  be  devoted  to  completing  its  great  electric  power  system. 
The  plans  which  were  completed  some  months  ago.  include  the  transmission  of 
electric  power  from  power  stations  to  be  installed  along  the  Kern  River,  to  l-o« 
.\ngeles;  duplicate  power  lines  for  the  transmission  of  current  from  Kerw 
County  to  Los  .Angeles  and  other  cities,  and  auxiliary  steam  power  generating 
^tations. 

DENVER.  COL.— The  branch  power  house  of  the  Denver  Gas  &  Electric 
Company,  at    Montclair,   was   entirely   destroyed  by   fire  on  June   27. 

HARTFORD  CITY.  IND.— The  National  Rolling  Mill  Company  is  to  put  in 
a   new   electric   light   and    power   plant. 

CALU.MET.  MICH. -^ The  electric  plant  at  the  Baltic  Mining  Company. 
Houghton  County.  I-ake  Superior,  Mich.,  went  in  commission  July  12.  Thi» 
is  one  of  the  plants  installed  hy  Frederick  N.  Bosson,  Consulting  Engineer,  and 
who  it  the  electrical  engineer  for  the  Calumet  and  Hecia  Mining  Company 
.nt  Calumet. 

BUTTE,  MONT.-  An  ordinance  will  be  introduced  in  the  city  coupal  to 
require  all  overhead  wires  to  be  placed  underground. 

HELENA.  MONT. -In  the  organisation  of  the  Helena  Power  &  Light  Com 
pany,  which  was  sold  under  order  of  the  I'nited  States  Court  recently,  the 
corporation  is  to  take  the  name  Helena  Light  &  Traction  Company.  The  capital 
of  the  new  company  will  be  $100,000.  The  directors  arc  Thomas  A.  Marlow. 
Henry  .\|.  Parclien.  All>ert  L.  Smith  and  Norman  B.  Holter,  of  Helena  and 
Kenneth  Cla.k,  of  St.  Louis,  Mo. 

R.\Tt)N,  N.  M.  The  present  capacity  of  the  electric  light  plant  is  3.000 
lights  and  it  will  be  increased  to  5.000.  A  200-hp  engine  will  be  added  and  a  iw« 
building  will  be  erected.     The  cost  of  the  improvements  will  be  about  $25,000. 

.VLB.V.NY.  N.  Y.  The  West  .Seneca  Light.  Heat  and  Power  Company,  of 
West  Seneca,  has  been  incorporated;  capital,  $200,000.  Director*:  E.  H. 
Smith,   C.   A.  Hahl.  H.   N.   Kraft.   Buffalo. 

WEST  SENECA.  N.  Y.— The  West  Seneca  Light.  Heat  &  Power 
Company  has  been  formed  un^ler  the  laws  of  New  York  with  a  capital  stock 
of  $200,000.     The  diiTctors  arc  E.  B.  Smith,  C.  A.  Hahl  and  H.   N.  Kraft. 

CLEVELAND,  OHIO.— Tlic  Cleveland  Pneumatic  Tool  Company.  H.  W. 
Cole,  secretary  and  treasurer,  is  to  erect  and  equip  a  new  plant  driven 
electrically. 

B.\T.\VI.\.  OHIO.- The  village  of  New  Richmond  has  issued  $4,000  worth 
of  bonds   for   the  purpose  of  increasing  the  capacity  of  ii«  lighting  plant. 
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COLUMBUS,  OHIO.— The  East  Columbus  Heating  &  Electric  Lighting 
Company  has  been  granted  a  25-year,  franchise.  Current  will  be  furnished  at 
IS  cents  per  kilowatt  with  a  graduated  rate  of  discount. 

EATON,  OHIO. — The  council  is  taking  preliminary  steps  to  secure  a  muni- 
cipal lighting  plant.  The  contract  with  the  present  company  expires  in  a  few 
months.     The  question  will  be  submitted  to  popular  vote. 

MASSILLON,  OHIO.— G.  A.  Myers,  of  Massillon,  who  has  secured  the 
franchise  for  illuminating  the  town  of  Navarre,  announces  that  work  of  build- 
ing the  plant  will  start  at  once.  A  4o-kw  generator,  an  8c-hp  engine  and  an  8ohp 
boiler  will  be   required. 

BOWLING  GREEN,  OHIO.— The  Citizens'  Light,  Heat  and  Power  Company 
of  this  city  has  consolidated  with  the  Lake  Erie,  Bowling  Green  and  Napoleon 
Electric   Railway.     A   new   company  will   be  organized  under  a  new  name. 

BAKER  CITY,  ORE.— F.  S.  Baillie,  H.  S.  Bowen  and  J.  L.  Rand,  as  incor- 
porators of  the  Consolidated  Power  Company,  of  Baker  City,  have  filed  incor- 
poration papers.     Capital  stock,  $100,000. 

BAKER  CITY,  ORE.— The  installation  of  two  electric  plants  at  Baker  City 
will  be  accompanied  by  the  irrigation  of  a  large  area  of  lana  near  that  city,  it 
being  proposed  to  use  electric  power  to  operate  large  pumps  to  supply  the 
water. 

DOYLESTOWN,  PA. — The  Doylestown  Electric  Company,  of  Doylestown, 
Pa.,  has  recently  contracted  with  the  Westinghouse  Electric  &  Manufacturing 
Company  for  two  loo-kw,  engine-type,  two-phase  alternators  with  direct- 
connected  exciters,  complete  with  switchboard.  The  engineer  for  the  work  is 
Dr.   W.  A.  Drysdale,  of  Philadelphia. 

DENISON,  TEX. — The  "Katy"  railway  company  will  build  a  large  electric 
light  plant  in  connection  with  other  improvements  at  Denison. 

SALT  LAKE  CITY,  UTAH.— The  Adder  mining  property  at  Silver  City, 
Idaho,  will  install  an  electric  light  and  power  plant. 

MERCUR,  UTAH. — The  recent  fire  here  totally  wrecked  the  new  substation 
lately  erected  by  the  Telluride  Power  Company.     The  loss  is  $8,000. 

SALT  LAKE  CITY,  UTAH.— There  is  talk  of  utilizing  Owens  River,  in 
Nevada,  for  generating  electric  power  for  transmission  to  Tonopah,  Nev.,  for 
operating  mine  and  mill  machinery.  The  point  where  the  plant  is  to  be  built 
is  100  miles  from  Winnemucca,  and  here  10,000  hp  can  be  generated  at  all 
seasons. 

NEWPORT  NEWS,  VA. — Work  has  been  begun  on  the  large  electric  power 
house  to  be  erected  in  Phoebus  by  Mr.  W.  S.  P.  Shields,  of  Philadelphia.  It 
will   cost  about   $150,000. 

DAVENPORT,  WASH.— C.  O.  Green,  of  Ritzville,  Wash.,  has  applied  to  the 
city  council  here  for  a  franchise  for  the  Davenport  Electric  and  Power  Company. 

SPOKANE,  WASH. — The  city  council  of  Spokane  will  make  a  deal  with  a 
new  corporation  for  utilizing  the  waste  water  power  at  the  up-river  station. 
A  power  plant  will  be  erected  to   supply  the  city  with  electric  lights. 


THE    ELECTRIC    RAILWAY. 


SAN  FRANCISCO,  CALIF.— The  North  Shore  Railroad  Company  has  spec- 
ifications out  for  the  equipment  for  its  2,000  hp  electric  generating  station  that 
is  to  be  constructed  at  Corte  Madera,  between  Sausalito  and  San  Rafael,  Calif. 
The  plant  will  be  operated  by  steam  power.  A  large  proportion  of  the  electric 
power  used  on  the  electric  division  of  the  railroad  will  be  supplied  from  the 
Bay  Counties  Power  Company's  transmission  lines.  At  least  one  unit  of  the 
steam  plant  will  always  be  kept  in  operation,  however,  to  prevent  interruption  of 
the  service  in  case  of  accident  to  the  transmission  system.  The  estimated  cost 
of  the  power  plant  is  $225,000. 

CHICAGO,  ILL. — The  Ridgeland  power  house  of  the  Consolidated  Traction 
Company,  at  Ridgeland  Avenue  and  Lake  Street,  was  partly  destroyed  by  fire 
recently  at  a  loss  estimated  at  $125,000. 

WARSAW,  IND.— The  Winona,  Warsaw,  Elkhart  &  South  Bend  Traction 
Company  has  been  incorporated  with  a  capital  of  $400,000.  S.  P.  George  is 
president;   S.  A.   Collins,  secretary. 

PRINCETON,  IND.— The  Jasper,  French  Lick,  West  Baden  and  North- 
western Traction  Company  has  been  organized  with  a  capital  stock  of  $100,000, 
which   will  be   increased   to  $500,000. 

LEAVENSWORTH,  IND.— The  Leavenrworth  Electric  Railway  Company  has 
been  incorporated.  The  capital  stock  is  $iao,ooo.  T.  P.  Elsworth,  S.  A. 
Beale  and  O.  E.  Hawn  are  directors. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Greenfield  and  the  Indian- 
apolis &  Eastern  Electric  Railway  Company  have  merged  by  filing  articles  of 
consolidation  and  reincorporation  under  the  latter  name,  with  $1,200,000  cipital. 

INDIANAPOLIS,  IND. — There  is  a  well  grounded  belief  that  all  the  inter- 
urban  lines  entering  this  city  are  to  be  merged.  That  the  Indianapolis  lines 
are  to  be  included  is  generally  disbelieved,  but  this  may  be  accomplished  later  on. 

COLUMBUS,  IND.— A  franchise  has  been  granted  to  J.  I.  Irwm  and  W.  G. 
Irwin  to  extend  the  Indianapolis,  Greenwood  &  Franklin  Railway  through  the 
county  to  Columbus,  making  a  22-mile  extension.  The  company  has  purchased 
a   site   for  a  power   house. 

INDIANAPOLIS,  IND.— The  Southern  Indiana  Traction  Company  has  filed 
articles  of  incorporation  to  build  a  line  from  Vincennes  to  Jasper,  through 
Knox,  Pike  and  Dubois  Counties.  The  capital  is  $100,000.  The  incorporators 
are  R.  M.  Gray,  Herman  Eckert,  S.  N.  Chambers,  Sol.  Frank  and  E.  F.  Cox. 

WARSAW,  IND.— The  Winona,  Elkhart  &  South  Bend  Electric  Railway 
Company  has  asked  the  city  council  for  a  50-year  franchise.  Tlie  project  in- 
cludes the  building  of  a  line  from  Nappanie  to  Warsaw  and  Mona  Park  imme- 
diately. The  promoters  are  S.  F.  George,  Dayt.in,  O. ;  George  W.  Scott,  of 
Troy,   O. ;  and  J.    A.   Norris,   Baltimore,   Md. 


MARION,  IND.— The  City  Council  has  declared  the  Marion  Transit  Com- 
pany's franchise,  owned  by  the  Union  Traction  Company,  forfeited  and  instructed 
the  city  attorney  to  bring  suit  against  it  in  the  name  of  the  city  for  $50,000 
damages.  This  culminated  from  the  action  of  the  Union  Traction  Company  in 
tearing  up  38th  Street  and  putting  in  a  connection  at  that  point  without  per- 
mission. 

PARIS,  KY. — The  Bourbon  Fiscal  Court  has  declined  to  g^'ant  a  fran- 
chise to  the  Blue  Grass  Traction  Company  for  a  line  between  Paris  and 
Lexington. 

PADUCAH,  KY. — "fhe  reorganization  of  the  Paducah  Street  Railway  Com- 
pany has  been  effected.  The  company  will  issue  $600,000  in  bonds  and  will  make 
extensive  improvements.  Officers  have  been  elected  as  follows:  George  C. 
Thomas,  president;  George  C.  Wallage,  vice-president;  A.  L.  Rich,  Cincinnati, 
secretary-treasurer;   H.   L.    Porter,   Cincinnati,   suf>erintcndent. 

NEW  ORLEANS,  LA.— The  New  Orleans  Railways  Company  has  filed  1 
certificate  in  New  Jersey  increasing  its  capital  from  five  million  dollars  to  forty 
million  dollars.  Henry  H.  Pearson,  Jr.,  is  president  of  the  company,  which 
was  organized  last  January. 

PORT  HURON,  MICH.— The  directors  of  the  Detriot  United  Street  Rail- 
way Company  have  completed  the  purchase  of  the  Port  Huron  Suburban  Railway, 
The  price  paid  was  $800,000  and  the  Port  Huron  line  will  be  merged  with  the 
Detroit  United.  This  inaugurates  the  entry  again  into  business  enterprises  of 
the  Everett-Moore  syndicate,  which  controls  Detroit  United.  Having  met  their 
obligations  to  bankers,  they  will  now  proceed  with  the  enterprises  which 
were  checked  by  their  troubles  of  last  winter. 

CAMDEN,  N.  J. — The  People's  Traction  Company,  chartered  to  build  and 
maintain  street  railways  within  the  State,  has  been  incorporated  here.  It  is 
capitalized  at  $175,000,  and  among  its  incorporators  is  T.   R.   Sweigart. 

NEW  YORK  CITY. — Efforts  have  been  made  by  city  health  authorities  to 
suppress  the  storage  battery  cars  on  West  Thirty-fourth  Street  on  the  ground 
that  the  sulphuric  acid  fumes  from  them  cause  discomfort  and  are  a  serious 
menace   to  the   health   of  the  passengers. 

PIQUA,  OHIO. — The  Dayton  &  Troy  Electric  Railway  has  transferred  its 
general  offices  from  Dayton  to  Piqua. 

LOUDONVILLE,  OHIO.— The  Mansfield  &  Wooster  Electric  Railway  has 
secured    a    franchise   through    this   town. 

STEUBENVILLE,  OHIO.— The  Steubenville  Traction  &  Light  Company  has 
increased  its  capital  stock  from  $700,000  to  $1,000,000. 

TOLEDO,  OHIO. — The  directors  of  the  Toledo  &  Monroe  Railway  have 
decided  favorably  on  the  proposition  of  extending  the  road  to  Detroit. 

COLUMBUS,  OHIO. — The  Appleyard  syndicate  is  planning  to  extend  the 
Columbus,  Grove  City  &  Southwestern  Railway  from  Morgan  Station  to  Mt. 
Sterling  and  Washington   C.   H. 

COLUMBUS,  OHIO.— The  Urbana,  Mechanicsburg  &  Columbus  Railway 
Company  has  secured  a  2s-year  franchise  enabling  it  to  reach  the  center  of 
Columbus.  The  company  agrees  to  carry  city  passengers  at  the  rate  of  33 
tickets  for  $1. 

COLUMBUS,  OHIO.— Tucker,  Anthony  &  Co.,  owners  of  the  Columbus, 
Buckeye  Lake  &  Newark  Traction  Company,  have  taken  formal  posssesion  of  the 
Newark  &  Granville  Railway  and  the  Newark  City  lines  which  they  recently 
purchased.     A  number  of  improvements  will  be  made  to  both  properties. 

NORWALK,  OHIO. — The  City  commissioners  have  taken  natters  into 
tb.eir  own  hands  and  are  removing  the  rails  of  the  Sandusky,  Monroeville. 
Bellevue  &  Norvvalk  Railway  from  the  streets.  The  company's  franchise  wa« 
declared  forfeited  a  few  days  ago  because  of  failure  to  complete  the  road. 

CLEVELAND,  OHIO.— Except  for  the  bridge  at  Birmingham  the  Norwalk 
extension  of  the  Cleveland,  Elyria  &  Wes;ern  Railway  is  completed.  This 
bridge  is  one  of  the  largest  ever  built  by  an  electric  railway  in  Ohio.  It  has 
two  arches,  is  nearly  500  feet  .n  length  and  the  track  will  be  82  feet  above 
the  water. 

BOWLING  GREEN,  OHIO.— The  promoters  of  the  Lake  Erie,  Bowling 
Green  &  Napoleon  Railway  have  purchased  the  plant  and  business  o'  the  Cit- 
izens' Light,  Heat,  Power  &  Ice  Company  of  Bowling  Green.  The  lighting 
plant  is  to  be  enlarged  and  new  engines  and  generators  will  be  installed  to  take- 
care   of   the   railway  load. 

AKRON,  OHIO. — The  Cleveland,  Richfield  &  Akron  Transit  Company  has 
purchased  a  site  in  Akron  to  be  used  for  a  power  house.  The  company  has  made» 
a  bid  for  a  franchise  over  the  route  mapped  out  by  the  city  commissioners.  It 
looks  as  if  this  second  line  between  Cleveland  and  Akron  will  be  built  in  tiie- 
iiear  future.  In  the  meantime  the  Northern  Ohio  Traction  Company  is  spend- 
ing an  immense  amount  of  money  in  double  tracking  and  otherwise  placipg  its. 
road  in  condition  for  fast  time. 

CT.EVELAND,  OHIO.— The  Cincinnati,  Dayton  &  Toledo  Traction  Company 
has  filed  in  the  several  counties  traversed  by  its  lines,  a  trust  mortgage  for 
$5,000,000  given  to  the  Cleveland  Trust  Company  to  secure  an  issue  of 
$5,000,000  worth  of  5  per  cent.  20  year  bonds.  The  mortgage  covers  all  the 
property  recently  consolidated  to  form  the  company  mentioned.  A  po-tion  of  the 
money  derived  will  be  used  for  the  purpose  of  absorbing  other  lines  to  com  ^lete- 
the   through    line   from   Toledo   to   Cincinnati. 

IRONTON,  OHIO. — It  is  announced  that  the  Camden  Interstate  Railway 
Company  has  sold  out  to  a  syndicate  headed  by  John  J.  Henry  and  William. 
North,  of  Philadelphia,  and  John  Graham  and  Edmund  McCandish,  of  New- 
viUe.  The  property  includes  the  electric  railways  extending  from  Huntington, 
W.  Va.,  to  Central  City,  Creedo,  and  Kenova,  W.  Va.,  Catlettsburg  and  Ash- 
Ipnd,  Ky..  and  Tronton,  O.  It  is  reported  that  these  people  propose  to  purchase- 
other  lines  in  the  Ohio  valley  with  a  view  of  forming  a  continuous  line  from 
Cincinnati    to   Pittsburg. 

MONTREAL,  QUE. — The  Montreal  Street  Railway  Company  has  volun- 
tarily decided  to  give  its  employees  an  increase  on  the  present  scale  of  wages. 
All  men  who  have  been  in  the  employ  of  the  company  for  two  years  and  over, 
will  get   from    15   cents  to   165^   cents  an  hovr,  and  those  who  have  been  in  its. 
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service  under  two  years  will  receive  from  141/2  to  15J4  cents  per  hour.  This 
increase  will  mean  an  extra  charge  upon  the  company  of  $30,000  annually. 

KNOXVILLE,  TEW.— The  power  plant  for  the  Knoxville-SevierviHe  Elec- 
tric Railway  will  be  located  on  Holston  river. 

NASHVILLE,  TENN. — The  city  council  has  finally  granted  franchises  to 
the  Nashville  and  Gallatin  Electric  Railway  and  the  Nashville  and  Columbia 
Electric  Railway. 

TATE  SPRINGS,  TENN.— W.  T.  Coffee,  of  Tennessee,  will,  it  is  said,  build 
an  eighty-mile  electric  railway  from  Tate  Springs,  Hawkins  County,  Tenn.,  to 
Gate  City,  Va.  Hawkins  County  has  voted  $100,000  bonds  to  aid  in  the  under- 
taking. 


PERSONAL. 


MR.  THEO.  T.  JACKSf^.V.  of  C'hic.-igD,  has  \x-en  appointed  manager  of  the 
Kvanston  Garyan  Company,  of  Evanston,   111. 

PROF.  G.  F.  SEVER,  of  Columbia  University,  N.  Y.,  has  been  making  a 
photometric   test  of  the  electric  lights  at    Norwalk  and   South   Norwalk,    Conn. 

MR.  J.  C.  MOULTON,  formerly  connected  with  Stanley  &  Patterson,  of 
:i:w  York  City,  is  now  identified  with  the  Fort  Wayne  Electric  Works  and  is 
.stationed  at   their   New  York  office. 

MR.  GEORGE  WESTINGHOUSE  has  received  the  unusual  honor  of  being 
elected  an  honorary  fellow  of  the  American  Association  for  the  Advancement  of 
Science,  which   has  recently   held  an  annual  meeting  at   Pittsburg. 

MR.  R.  T.  LOZIER,  who  went  to  Cincinnati  recently  to  take  charge  of  the 
sales  department  of  the  Bullock  Electric  Manufacturing  Company  is  in  New 
York  and  the  East  attending  to  some  important  matters  for  the  company. 

MR.  GEORGE  A.  NISBET,  of  the  selling  forces  of  the  General  Incandescent 
.^rc  Light  Company,  has  just  returned  from  a  very  successful  Southern  trip 
and  Inst  week  greeted  his  many  friends  at  the  Electrical  Contractors'  Conven- 
tion in  Philadelphia. 

MR.  WILLIAM  F.  WARDEN,  general  manager  Burt  Manufacturing  Com- 
pany, Akron,  Ohio,  was  a  visitor  to  this  office  last  week.  He  reports  large 
sales  for  the  Cross  oil  filter  with  a  steadily  increasing  demand  for  it.  The 
export  trade  has  grown  surprisingly. 

MR.  A.  E.  WINCHESTER,  the  electrical  commissioner  of  South  Norwalk, 
Conn.,  where  he  has  brought  the  municipal  plant  to  a  high  standard  of  efficiency 
and  success,  has  resigned  as  commissioner,  but  will  continue  for  the  present 
to   serve   as   superintendent   of   the  system. 

DR.  GARY  T.  HUTCHINSO.N'  requests  us  to  state  that  an  alleged  interview 
v.'ith  him  in  the  New  York  Journal,  on  the  Manhattan  electric  railway  system 
"was  false  in  every  particular,  and  completely  misrepresented  what  I  said  to 
the  reporter,  which  was,   briefly,  that   the  system  was  a  perfectly  safe  one." 

-MR.  TO.M  J.  GARDNER,  of  Las  Animas,  Col.,  is  now  installing  an  electric 
light  and  power  plant  of  about  luo-kw  capacity  in  his  town.  Mr.  Clay  Belsley, 
of  Peoria,  111.,  is  consulting  engineer,  and  Mr.  W.  H.  Banes,  formerly  of 
Villisca,  la.,  is  superintending  the  erection  of  the  plant  prior  to  assuming  the 
management. 

MR.  WILLIAM  II.  W.VRREN,  who  has  for  the  past  two  years  been  con- 
iirctcd  with  the  Spraguc  Electric  Company  in  the  capacity  of  factory  electrical 
rnginrcr,  h.is  recently  liccome  associated  with  the  Western  Electric  Company. 
Mr.  Warrc-n  will  be  locatcl  at  the  factory  in  Chicago,  anil  take  charge  of  the 
engineering  work  for  all  motors.  Mr.  Warren  was  formerly  with  the  Westing- 
house  Company  in  its  fIrauKhting  department  and  also  with  the  Bullock  Electric 
Company   as   chief  draughtsman    and   later   as  assistant   engineer. 

MR.  LL'THER  STIKRI.NGKR  has  been  called  into  consultation  to  create 
some  original  lighting  for  the  new  Hudson  Theatre  near  Central  Park,  N.  Y., 
which  is  being  built  by  Mr.  G.  G.  Heye.  There  is  much  speculation  in  electrical 
circles  ns  to  what  special  decorative  and  stage  illumination  will  be  attempted. 
It  is  sure  to  be  novel  and  effective.  It  is  rumored  that  virtually  not  a  single 
lamp  for  direct  lighting  will  be  visible  anywhere  in  the  hou>-o.  Stage  lighting 
will  also  receive  altrntion  along  new  linen.  The  cicclriial  work  is  in  the 
h.mds  of  Mr.  Brnjaniin  Beerwald,  of  the  Pcnnsylv.inia  Electric  Kriuipment  Com- 
pany, of    I'liilafl-'lphia. 

MR.  ROBERT  L  TODD,  second  vice-president  of  the  Cincinnati  Traction 
Company,  has  tcn<lered  his  resignation  to  accept  a  position  with  the  United 
Gas  Improvement  Company  in  Philadelphia,  in  connection  with  their  trac- 
tion interests.  Mr.  Todd  is  a  native  of  New  Jersey,  having  been  born  ne.ir 
Lnkewooil,  Nov.  ag,  1869.  He  graduated  from  the  Johns  Hopkins  University 
in  the  class  of  189J.  His  first  connection  with  street  railway  work  was  os 
assistant  superintendent  of  the  Eckington  and  Soldiers  Home  and  Belt  Rail- 
way Companies,  Washington,  D.  C.  Later  when  these  lines  and  others  were 
mrrged  into  the  City  and  Suburban  Railway  Company,  he  was  made  general 
superintendent  and  electrical  engineer,  resigning  from  this  position  in  the 
spring  of  1899,  to  take  charge  of  the  experimental  work  of  the  Compre»sed 
Air  Company  in  New  York  City,  on  the  Metropolitan  Street  Railway  line*. 
Mr.  Todd  resigned  this  position  in  July.  1900,  to  accept  the  position  of  mechan- 
ical engineer  of  the  Consolid;iled  Traction  rompany  of  Pitt«burg,  which  position 
he  belli  until  l'"el>ruary,  1901.  when  he  accepted  the  position  of  general  man- 
ager of  the  Cincinnati  Traction  Company,  under  the  Elkins-Widcner-Dolan- 
Morgan  Syndicate.  In  January,  190J,  he  was  promoted  to  the  position  of 
second  vice-president  of  that  company.  Mr.  Todd's  work  in  these  various 
cities  has  given  him  experience  with  all  the  latest  methods  of  street  car  pro- 
pulsion, lioiyc,  storage  battery,  air,  underground  electric,  single  and  double 
trolley,  and  his  wide  practice  in  the  traction  field  has  peculiarly  well  fitted  him 
for   the   work   which   he  now   assumes. 


NEW    INDUSTRIAL    COMPANIES 

WALTI-.U  M(Vl(Mt  &  roWKK  COMP.NNY  has  been  formed  at  Pontiac. 
Mich.,  under  the  laws  of  IVlaw.irc.  with  a  capital  stock  of  St.ooo.ooo,  to  make 
and  sell   all   kinds  of  motors. 


HUGHES  TELEPHONE  MANUFACTURING  COMPANY  has  been  incor- 
porated at  Philadelphia,  under  the  laws  of  Delaware,  with  a  capital  stock  of 
$100,000  to   make   telephone   apparatus. 

THE  ELBLIGHT  COMPANY  OF  AMERICA,  of  New  York,  has  been  in- 
corporated with  a,  capital  of  $130,000.  Directors;  Russell  Spaulding,  Aulton 
^IcMahan,  New  York;  C.   W.   Bonfils,   East  Orange. 

THE  FOX  &  CALLAHA.V  ALARM  AND  ELECTRIC  SUPPLY  COM 
PANY,  Milwaukee,  Wis.,  capital  stock,  $30,000,  has  been  incorporated. 
Benjamin  O.  Fox,  John  D.   Callahan,  Thomas  E.  Callahan  and   W.  J.  Delaney. 

THE  GENERAL  ELECTRIC  SIGNAL  MANUFACTURING  COMPANY, 
of  Newark,  N.  J.,  has  been  incorporated;  capital,  $30,000.  Incorporators:  Mor- 
ns B.  Allen,  Irvington,  N.  J.;  Edward  T.  Casebolt,  Newark,  N.  J.,  and  Ernest 
C.   Lum,   Chatham,   N.   J. 

BERG  AUTOMtJlULE  COMPANY  has  been  formed  under  the  laws  of 
New  Jersey  to  make  automobiles,  with  a  capital  stock  of  $400,000.  The  incor- 
porators are  J.  C.  Hayes,  of  Camden,  N.  J.;  and  John  Wiley  and  Augustus 
Treadwell,  of  New   York. 

THE  KENTON  CONSTRUCTION  COMPANY,  Kenton,  Ohio,  has  been 
organized  for  the  purpose  of  engaging  in  the  construction  of  telephone  plants. 
The  capital  stock  of  the  company  is  placed  at  $10,000.  Joseph  Timmons,  John 
W.  Fulton,  J.  B.  Seymour,  James  Bastable  and  F.  D.  Bain  are   interested. 

AUXILIARY  TELEPHONE  COMP.\NY.— The  Auxiliary  Telephone  Com 
pany  has  been  incorporated  at  Newark,  N.  J.,  with  a  capital  stock  of  $100,000. 
divided  into  1,000  shares  at  $100  each.  The  concern  will  manufacture  and  deal 
in  mechz-iiism  for  telephone  use.  The  incorporators  are  Egbert  A.  Reynolds,  or 
New  York,  Henry  C.  Ware,  of  Orange,  N.  J.;  and  C.  G.  C51yer,  of'.Newark. 

GUM  C.\RBO  CO.MP.\NY.— .\  charter  has  been  filed  in  the  Secretary  of 
State's  office,  .Austin,  Tex.,  for  the  Gum  Carbo  Company,  with  a  capital  stock 
of  $10,000,000.  The  concern  will  manufacture  a  substitute  for  rubber  by  refin- 
ing Texas  oil  combined  with  cotton  seed  oil.  The  incorporators  are  Robert 
Bowie,  of  Chicago.  W.  F.  Enue,  of  Biloxi,  Miss.;  R.  E.  Humphreys,  Thomas  C. 
Swope  and  George  C.   Waddill,  of  Beaumont. 

STONE  TELEGRAPH  &  TELEPHONE  COMPANY.— The  Stone  Telegraph 
&  Telephone  Company,  $10,000,000  capital,  has  filed  a  certificate  at  the  office 
oi  the  Secretary  of  State  of  Maine.  The  company  was  organized  at  Portland 
by  .Alexander  Porter  Browne  and  Brainerd  Judkins.  of  Boston;  John  Stone,  of 
Cambridge,  and  John  W.  .Anderson,  A.  G.  Berry,  M.  Warren  and  William  M. 
Bradley,  of  Portland.  The  company  will  experiment  with  and  develop  instru- 
ments   relating   to   wireless  telegraphy. 


LEGAL 


TELEPHONE  SWITCHBOARDS —The  Western  Electric  Company,  01 
Illinois,  has  brought  another  suit  against  the  Keystone  Telephone  Company, 
of  Philadelphia,  "regarding  improvements  in  multiple  switchboard  systems. 

CLEVELAND  FRANCHISES.- Attorney  General  Sheets  begin  quo  war- 
ranto proceedings  in  the  Circuit  Court  at  Cleveland  to  oust  the  CIcvcTid  City 
Council,  and  demanding  that  members  of  that  body  show  by  what  rig  t  they 
hold  office.  Judge  Caldwell  of  the  Circuit  Court  granted  an  order  restiaiTing 
the  council  from  granting  further  franchises  or  special  privileges  1  "il 
•  he  case  is  heara  and  decided.  -Attorney  General  Sheets  holds  that  inas-r.-j:i 
as  the  Federal  plan  of  municipal  government  has  been  declared  unconstitu- 
tional by  the  State  .Supreme  Court,  the  City  Council  is  an  illegml  body. 

WIRELESS  TELEGRAPH  Sl'ITS— It  is  stated  that  action  has  been  insti 
tuted  by  the  Marconi  Wireless  Telegraph  Company,  of  America,  against  the 
De  Forrest  system  for  infringement.  Mr.  De  Forrest  asserts  that  the  announce- 
ment of  the  action  begun  by  the  Marconi  Company  was  probably  premature.  «$ 
no  notice  of  the  suit  had  I  een  served.  Representatives  of  the  Marconi  Com- 
pany, Mr.  De  Forrest  ^aid,  had  lieen  invited  to  inspect  his  equipment.  Their 
experts  accepted  the  invitation  and  after  the  inspection  he  declares,  spoke  most 
favorably  of  the  merits  of  the  system.  The  United  States  Patent  Office  has 
allowed  fifty-eight  claims  to  the  De  Forrest  system,  and  the  rights  to  these 
patents  have  been  pronounced  by  legal  authorities  exceptionally  strong.  The 
De  Forrest  system  has  offices  at  No.  17  State  Street.  No.  >.•»  Battery  Park,  the 
Castleton  Hotel  on  Stalen  Island  and  at  Steeplechase  Park,  at  Coney  TsLind. 
where  the  tallest  signal  mast  in  the  world  has  been  erected.  It  is  reported  that 
the  action  brgun  against  the  De  Forrest  system  is  the  beginning  of  a  legal 
battle  by  the  Marconi  Company  against  other  companies  in  this  country  inter- 
cftcd  in  wireless  telegraphy. 


TLtabe  IRotes. 


STANDARD  ELECTRIC  COMPANY,  of  Charlotte.  N.  C.  h«t  been  in- 
corporated under  the  laws  of  Petinsytvania  and  ha*  changed  its  name  in  doittg 
so.   becoming  the   Federal    Electric    Company. 

THE  BURT  MANUF.\CTURING  COMPANY,  of  Akron,  Ohio,  reports  that 
it  has  just  received  an  order  from  Ixindon,  Eng.,  for  38  Cross  oil  filter!  and 
III  of  their  exhaust  heads.  The  shipment  made  one  solid  carload  and  consti- 
tutes orders  place<l  hy  its  London  agency. 

THE  FARR  TELEPHONE  &  CONSTRUCTION  SUPPLY  COMPANY,  in 
a  recent  trade  publication,  has  departed  somewhat  from  the  usual  lines  of 
••.ich  publications.  Instead  of  a  bound  cat.ilogue  there  is  a  cover,  between  which 
are  loose  sheets  illustrating  and  describing  the  \arious  styles  of  telephones 
i-.ianufactured  hy  the  company.  A  separate  folder  gives  an  account  of 
"Chicago  Pay   Stations." 

TELEPHONES.— With  this  title  the  St.  Louit  Electrical  Supply  Company 
has  issue!  a  handsome  j2-page  catalogue  devoted  entirely  to  telephones,  tele- 
phone switchboards,  telephone  construction  and  supplies.  Numerous  type*  of 
telephone*,  are  illustrated  and  al>o  types  of  small  exchange  and  toll  line  switch- 
tw>ards.  The  latter  part  of  the  catalogue  is  devoted  to  telT>hone  accessories, 
con«truc(ion   tools  rnd   <ons  ructio-i   materials. 
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THE  JEFFREY  iMANUFACTURING  COMPANY  gave  its  seventeenth  an- 
nual picnic  at  Idle  wild  Park,  Newark,  Ohio,  on  Saturday,  July  12.  Special 
tiains,  three  in  number,  took  the  employees  of  the  company  and  its  other 
guests  from  Columbus,  Ohio.  The  day  programme  included  fifteen  entries, 
among  which  were  a  ladies'  thread  and  needle  race,  a  girls'  egg  race,  a  potato 
race  and  the  prize  awards.  In  the  evening  an  amateur  theatrical  entertainment 
was  given. 

THE  WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of  St.  Louis,  re- 
port that  they  are  meeting  with  unusual  success  in  selling  their  Scheefer 
Integrating  wattmeters  for  direct  and  alternating  current.  This  meter  em- 
bodies a  number  of  new  and  novel  improvements.  It  is  thoroughly  dust  and 
bug  proof,  is  very  highly  sensitive  and  accurate,  and  is  not  affected  by  alterna 
tions  or  lag.     Prices  and  descriptive  matter  will  be  given  on  application. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  selling  agent  for 
Gutmann  integrating  alternating  current  wattmeters,  announces  that  it  is  about 
to  supply  these  wattmeters  with  a  glass  case  instead  of  the  regular  aluminurii 
case,  where  ordered.  This  allows  of  a  close  observation  of  the  meter  in  opera- 
tion without  exposing  the  parts  to  dust  or  dampness.  It  will  be  instructive  to 
the    managers   of   lighting   plants    to    have  at   least  one  of   these. 

GENERAL  ELECTRIC  BULLETINS.— Bulletins  Nos.  4.290  and  4,291  of 
the  General  Electric  Company  relate,  respectively,  to  electric  railway  apparatus 
and  to  compensated  revolving  field  alternators.  The  first-mentioned  bulletin 
is  a  reprint,  with  extra  illustrations,  of  a  paper  read  last  year  by  Mr.  E.  J. 
Berg  at  the  Buffalo  convention  of  the  American  Institute  of  Electrical  En- 
gineers. In  the  other  bulletin  the  details  of  a  compensated  revolving  field 
alternator  are  described  and  illustrated. 

A  BOOK  OF  CURVES. — The  Electric  Storage  Battery  Company  has  made 
a  valuable  contribution  to  the  literature  of  the  storage  battery  in  the  form  of 
a  book  giving  about  two-score  curves  relating  to  the  operation  of  storage  bat- 
teries. The  operation  of  a  battery  on  railway  systems  is  particularly  well 
illustrated  by  these  curves,  which  exhibit  the  excellent  function  which  a  storage 


Lattery  performs  in  taking  up  load  fluctuations  and  regulating  the  circuit 
voltage.  Other  curves  relate  to  the  use  of  storage  batteries  on  central  station 
systems  and  also  on  lighting  plants,  supplying  both  lights  and  motors. 

THE  KINSMAN  ELECTRIC  &  RAILWAY  SUPPLY  COMPANY,  91  Lib 
crty  Street,  New  York,  has  recently  entered  the  supply  business  with  the  inten- 
tion of  securing  a  share  of  the  trade  now  being  offered  in  the  domestic  and 
foreign  market.  The  manager  and  treasurer,  Mr.  F.  E.  Kinsman,  has  been 
intimately  associated  with  the  electrical  and  railroad  business  since  1876.  He 
has  made  an  enviable  reputation  in  connection  with  the  telephone  and  electric 
ligiit  business,  as  an  originator  of  the  telephone  multiple  switchboard,  and  as 
the  person  who  introduced  the  arc  lamp,  both  alternating  and  direct,  on  the 
incandescent,  or  multiple  arc  circuit,  in  this  country.  He  can  claim  a  long  prac- 
tical experience  as  a  conservative  and  successful  contractor,  supply  man  and 
engineer,  and  is  fully  qualified  to  secure  the  trade  and  confidence  of  careful 
buyers  of  reliable  goods.  Within  the  last  few  years  Mr.  Kinsman's  experience 
ill  ;,tcani  rnd  electrically  operated  railroads  has  been  extensive  and  places  him  at 
an  advantage  with  those  engaged  in  that  line  of  business,  either  as  an  adviser 
or  supply  man.  Mr.  Samuel  A.  Wood,  the  president  of  the  company,  is  a  man 
oi  large  means  and  shrewd  business  acumen,  but  has  heretofore  been  unknown 
in  the  electric  business.  Mr.  W.  H.  Van  .Arsdale,  the  secretary,  is  a  mining 
engineer  of  national  repute  as  well  as  a  man  of  large  business  experience  and 
means.  His  acquaintance  with  electrical  matters  has  been  gained  through  his 
ownership  and  management  of  large  smelting  and  refining  plants  in  Chicago, 
.\urora,  Denver  and  Leadville,  prior  to  his  selling  out  to  the  American  Smelt- 
ing &  Refining  Company.  His  specialty  will  he  in  connection  with  the  copper 
wire  department  of  the  Kinsman  Company,  which  they  e.xpect  to  make  a 
feature  of  their  business.  In  selecting  a  New  York  agent,  manufacturers  should 
not  overlook  the  fact  that  the  name  Kinsman  stands  prominent  among  those 
of  men  engaged  in  electrical  enterprises.  The  new  firm  wishes  to  represen'. 
manufacturers  in  New  York  City  and  carry  a  general  line  of  supplies  and 
equipments    for    steam    and   electric    roads,   central  stations,   etc. 


UNITED   STATES   PATENTS    ISSUED   JULY    15,    1902. 
(Conducted  by  Wm.  A.   Rosenbaum,  Patent  Attorney,   140  Nassau  St.,  N.  Y.) 

704.495.  ELECTRIC  ARC  LAMP;  A.  M.  Arter,  Hammersmith,  England.  App. 
filed  Jan.  12,  1899.  The  regulating  solenoid  pulls  on  a  cord  which  passes 
over  the  hub  of  a  pulley  and  rotates  the  pulley  against  a  spring;  this  move- 
ment is   communicated  to   the    electrodes. 

704.496.  AUTOMATIC  CIRCUIT  BREAKER;  H.  Ballantyne,  Sumpter,  Ore- 
gon.     App.   filed   Aug.   8,    1900.      Details. 

704,513.  DISPLAY  DEVICE;  S.  L.  Campbell,  Kalamazoo,  Mich.  App.  filed 
Aug.  22,  1901.  A  rotating  device  carrying  a  number  of  lamps  which  are 
shifted  into  and  out  of  circuit  automatically. 

704,525.  ELECTRIC  ARC  LAMP;  H.  Etheridge,  McKeesport,  Pa.  App.  filed 
Dec.  30,  1901.  The  carbon  rod  is  provided  with  notches  with  which  parts 
of  the  clutch  engage  to  make  the  action  of  the  latter  positive. 

704,543.  ELECTRICAL  MEASURING  INSTRUMENT;  E.  B.  Jacobson, 
Pittsfield,  Mass.  App.  filed  Feb.  11,  1902.  An  instrument  for  measuring 
the  voltage  and  amperage  of  circuits,  comprising  a  pair  of  electro-magnets 
the  respective  circuits  of  which  are  connected  at  one  end  to  a  single  terminal 
and  at  the  other  end  to  an  independent  terminal. 

704,573.  DEVICE  FOR  GENERATING  ELECTRICITY  ON  RUNNING 
CARS;  Richard  Pintsch,  Berlin,  Germany.  App.  filed  Nov.  14,  1901.  The 
transmission  of  power  between  the  car  a.xle  and  the'  generator  is  effected 
with  the  aid  of  an  electromagnetic  coupling. 

704.575-  CENTRIFUGAL  COUPLING;  Richard  Pintsch,  Berlin,  Germany. 
App.  filed  Nov.  14,  1901.  The  coupling  is  designed  to  go  into  operation 
only  when  the  driving  shaft  is  rotating  slowly,  and  to  become  disengaged 
automatically  as  soon  as  the  shaft  exceeds  a  certain  predetermined  speed; 
it  is  intended  for  use  in  connection  with  a  generator  driven  by  a  car  axle. 

704,589.     SPARKING  COIL  CASING;  C.  F.  Splitdorf,  New  York,  N.  Y.    App. 

filed  April   30,    1902.     A  sparking   coil   casing  comprising  a   shell   of   tough 

non-conducting  material  and  an  inner  lining  therefor  of  material  possessing 

the  quality  of  non-conductivity  to  a  higher  degree. 
704.595-      THERMO-ELECTRIC    ELEMENT;    C.    B.    Thwing,    Galesburg,    HI. 

App.    filed    June    14,    1901. 

704.596.  THERMO-ELECTRIC  GENERATOR;  C.  B.  Thwing,  Syracuse,  N. 
Y.     App.  filed  Oct.   21,   1 90 1. 

704.597.  POWER  TRANSMISSION  REGULATOR  FOR  ELECTROMAG- 
NETIC COUPLINGS;  Richard  Pintsch,  Berlin,  Germany.  App.  filed  Nov. 
14,  1901.  Provides  means  whereby  the  speed  of  the  driven  member  may 
be  rendered  independent  of  that  of  the  driving  shaft,  irrespective  of  the 
load  on  the  driven  shaft.  An  auxiliary  electromagnetic  field  opposes  a 
permanent  field. 

704,616.  SAFETY  DEVICE  FOR  MOTOR  VEHICLES;  H.  Charles,  Kofa, 
Arizona  Ter.  App.  filed  Feb.  7,  1901.  When  the  seat  is  occupied  the 
pressure   thereon   closes   the   motor   circuit. 

704,620.  SELF-WINDING  CLOCK;  C.  M.  Crook,  Bristol,  Conn.  App.  filed 
Sept.  26,  1901.  A  construction  for  preventing  friction  at  the  contacts  from 
operating  as  resistance  to  the  running  of  the  train. 

704,639.  LEACHING  AND  EXTRACTION  OF  METALS  FROM  THEIR 
ORES;  C.  Hoepfner,  Frankfort-on-the  Main,  Germany.  App.  filed  Sept. 
27,    1899.      (See   page    132.) 


704,649-  ELECTRICAL  FURNACE  FOR  TREATING  HIGHLY  REFRAC- 
TORY SUBSTANCES;  H.  Maxim,  Brooklyn,  N.  Y.  App.  filed  Oct.  30, 
1901.     (See  page  132.) 

704,665.  CONTROLLING  APPARATUS  FOR  ELECTRIC  MOTORS;  W.  1. 
Richards,  Milwj.ukee,  Wis.  App.  filed  Nov.  16,  1901.  An  arrangement  of 
various  electro-magnetic  switches  and  circuits  for  automatically  starting 
and  stopping  an  air  compressor. 

704.670.  ELECTRICAL  CONNECTOR;  A.  J.  Wayman,  Dubois,  Pa.  App. 
filed  Jan.   16,   1902.     Details. 

704.671.  MOPPING  DEVICE;  H.  F.  Ackerman,  Cleveland,  O.  App.  filed 
May  13,  1901.  The  invention  consists  of  the  construction  of  a  reel 
upon  which  the  conducting  cable  is  coiled  and  allowed  to  pay  out  and  be 
taken  up  as  the  movements  of  the  mopping  device  require. 

704,675-  PROCESS  OF  RECOVERING  METALLIC  TIN;  David  H.  Browne, 
Cleveland,  Ohio,  and  James  M.  Neil,  Toronto,  Canada.  App.  filed  July 
2T,  1901.  A  material  containing  tin  is  subjected  to  a  solution  of  ferric 
chloride,  whereby  a  solution  of  chloride  of  tin  and  ferrous  chloride  is 
formed;  this  solution  is  then  successively  carried  past  a  suitable  cathode 
to  electro-deposited  tin  and  soluble  anode  to  regenerate  the  ferric  chloride 
solution,   being   then    returned   to   the   tin   bearing   material. 

704.694.  SYSTEM  OF  DISTRIBUTION;  J.  L.  Creveling.  New  Y'ork,  N.  Y. 
App.  filed  Sept.  11,  1901.  In  a  system  of  distribution  for  railway  trains, 
a  generator  and  current-utilizing  devices  and  a  pneumatic  device  affording 
delivery  of  current  to  the  current-utilizing  devices  always  in  the  same 
direction,  the  said  pneumatic  devices  being  actuated  by  a  ch.  nge  in  the 
direction  of  the  pressure  in  a  pneumatic  system  on  the  train. 

704.695.  COMBINED  ELECTRIC  AND  GAS  CAR  LIGHTING  SYSTEM: 
J.  L.  Creveling,  New  York,  N.  Y.  App.  filed  Jan  18,  1902.  A  series  of 
train  lighting  units,  each  comprising  a  mutually  independent  gas  and 
electric  lighting  system,  and  a  gas  engire  and  dynamo  forming  a  connec- 
tion between  the  gas  lighting  and  electric-lighting  systems  whereby  the 
same    are    rendered    interdependent. 

704.696.  MEANS  FOR  REGULATING  THE  OUTPUT  OF  DYNAMO  ELEC- 
TRIC MACHINES;  J.  L.  Creveling,  New  York,  N.  Y.  App.  filed  June 
12,  1901.  A  dynamo  electric  machine  combined  with  means  for  regulating 
its  output  comprised  in  part  by  a  heat-influenced  element  in  heat  receiving 
relation  with  the  machine. 

704697.  TELEPHONE  HOOK-SWITCH;  Wm.  W.  Dean,  Chicago,  111.  App. 
'iled    May   9,    1901.      (See   page    130.) 

704.739.  SECONDARY  BATTERY;  J.  B.  Entz,  Philadelphia.  Pa.  Apt.  filed 
Oct.   3,    1900.      (See  page   135.) 

704.744-  ELECTRIC  ACCUMULATOR;  H.  Heinicke,  Schoeneberg,  near  Ber- 
lin. Germany.     .\pp.  filed  .\pril  28,  1902.      (See  page  133.) 

704.745-  G.\S  BURNER;  .\.  M.  Hewett,  Chicago,  111.  App.  filed  Aug.  26. 
1901.     Details. 

704.749.     TROLLEY  POLE  ATTACHMENT;  C.  P.  Lapham,  Houghton.  N.  Y. 

A|ip.    tiled    Feb.    7.    1Q02.      The   iournals  of  the   wheel  are  set  in   half   disks 

permitting  the  wheel  to  swing  laterally. 
704,759.      STORAGE    B.\TTERY    SEPARATOR;    H.    Rodman,    Philadelphia. 

Pa.     App.  filed  July  29,    1901.      (See  page   133.) 
704.751.     MANUFACTURE  OF  SECONDARY  BATTERY  PLATES  OF  THE 

PLANTE   TYPE;   H.    M.    Martin,   Philadelphia,    Pa.      App.    filed  July    30, 

1901.      (See   page    133.) 
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704,767.     SECONDARY  BATTERY;   E.  G.  Steintnctz,  Philadelphia,  Pa.     App. 

filed    Sept.    29,    1900.      (See    page    133.) 
7»4.788.     CABLE  HANGER;   S.   Du   Perow,  Cleveland,  Ohio.     App.   filed   May 

28,    1902.     The   suspcntiing  hook  engages  with   notches  in  the   strap   which 

embraces   the  cable. 
704,797.      RAILWAY    HEATER    SYSTEM;    S.    H.    Harrington,    New    York, 

N.   Y.     .^pp.   filed  Jan.   3,   1901.     The  brake  and  the  switch  controlling  the 


704,589.      Coil    Casing. 

car   heaters   and   so  interconnected   that   the   circuit   through   the   heaters   is 
closed  only  while  the  brakes  are  applied. 

704,800.  SIGNAL;  R.  Herman,  Crafton,  Pa.  App.  filed  Oct.  11,  1901.  Elec 
trjcally  actuated  shifting  devices  to  shift  the  semaphore  to  caution  aid 
danger  positions,  controlled  by  track  circuits  and  a  separate  circuit  con- 
trolled  by   train   movements  to  act   as  a  choke   for  the  signal   when  tilted. 

704,803.  ELECTRIC  CONTROLLER;  A.  E.  Hogrebe,  Philadelphia,  Pa.  App. 
filed  Dec.  12,  1901.  A  controller  casing  having  a  hinged  door  or  cover 
upon  which  the  controller  cylinder  is  carried,  whereby  the  latter  can  bo 
easily    inspected. 

704.831.  PROCESS  OF  MANUFACTURING  SULPHURIC  ACID  FROM 
SULPHUR  DIOXID  IN  AQUEOUS  SOLUTION  BY  ELECTROLYSIS; 
C.   B.  Jacobs,  East  Orange,  N.  J.    App.  filed  June  i,   1901.     (See  page  132.) 

704,851.  ELECTRIC  LAMP;  H.  W.  Beecher,  Jr.,  Port  Townsend.  Wash.  App. 
filed  Feb.  6,  1902.  A  multiple  filament  lamp  in  which  the  filaments  arc 
successively  thrown  in  and  out  by  altering  the  distance  which  the  neck 
of  the  lamp  projects  into  the  circuit. 

704,859.  ELECTRIC  ACCUMULATOR  ELECTRODE;  V.  Chcval  and  J. 
Lindeman,   Brussels,   Belgium.      App.   filed  Nov.   2i,   1901.      (See  page   133.) 

704.863.  SYSTEM  OF  ELECTRIC  DISTRIBUTION;  J.  L.  Creveling,  New 
York,  N.  Y.  App.  filed  Aug.  30,  1900.  A  centrifugal  governor  on  the 
armature  shaft  of  a  train  lighting  machine,  varies  a  rheostat  to  alter  the 
voltage  in  accordance  with  the  speed. 

704.864.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  J.  L.  Creveling. 
New  York.  N.  Y.  App.  filed  Dec.  7,  1900.  The  object  of  the  invention 
is  to  provide  means  for  automatically  preserving  a  practically  uniform  flow 
of  current  through  the  lamps  of  the  system  and  at  the  same  time  for 
protecting  the  system  against  waste  of  energy  or  other  loss  under  the  widely- 
varying  conditions  to  which  the  system  is,  in  operation,  subjected. 

704.865.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  J.  L,  Creveling, 
New    York.    N.    Y.      App.    filed    Dec.    7,    1900.      A    regulator   in    the    work- 


704, 86p.      Wire   Coupling. 

circuit  of  a  c.ir  lighting  system,  dependent  upon  the  speed  of  the  armature 
combined  with  independent  means  for  nullifying  the  regulator  whenever 
the  generator  is  incfTectivc. 

704.869.  COUPLING  FOR  WIRES.  CONDUCTORS.  OR  THE  LIKE;  J. 
Fischer  &  H.  Schneider,  Solothurn.  Switzerland.  App.  filed  Jan.  22,  1002. 
A  flexible  sleeve  of  helically  wound  wire,  the  coils  of  which  in  their 
free  state  are  spirally  shaped,  so  that  when  the  ends  of  conductors  are 
inserted  into  the  sleeve,  they  will  be  gripped  thereby. 

704.01;.  TRANSMITTING  APPARATUS  FOR  ELECTRIC  TELEGRAPHS; 
T.  D.  Penninian  and  H.  II.  Wicgand,  Baltinioic,  Md.  App.  filed  Feb.  18, 
1902.  In  a  system  in  which  signals  are  transmitted  by  sending  a  succes- 
sion of  electrical  impulses  of  alternate  polarity,  a  transmitter  is  adapted 
to  shift  the  line  connection   from  one  set  of  terminals  to  another  whereby 


an   impulse   is  sent  to  line  opposite  in  polarity  to   that  which   would   have 
been  sent  had  not  the  transmitter  acted. 
704,925.     RECORDER;  C.  J.  Roach,  Hartford,  Conn.     App.  filed  Oct.  2.   1901. 
DeUils. 

704.927.  KEYBOARD  FOR  USE  IN  TELEGRAPHY;  H.  H.  Rowland,  Balti- 
more. Md.  App.  filed  July  24,  1901.  A  claim  describes  the  invention  as 
follows:  In  a  transmitting  keyboard  for  electric  telegraphs,  the  combination 
with  a  group  of  conductors  leading  into  said  keyboard,  a  series  of  ele,:- 
trical  contacts  of  greater  number  than  said  conductors,  permanent  elec- 
trical connection  between  said  contacts  and  said  conductors  by  which  said 
contacts  and  conductors  are  connected  in  prearranged  combinations,  and 
means  for  operating  circuit  through  said  conductors  and  sets  of  said  contacts. 

704.928.  TELEGRAPHIC  DISTRIBUTION;  H.  H.  Rowland.  Baltimore.  Md 
App.  filed  July  24,  1901.  According  to  this  invention  several  operators 
at  central  may  simultaneously  transmit  messages  to  all  of  various  sub- 
stations and  simultaneously  receive  messages  from  all  of  them,  or  se\Tral 
operators  at  central  may  send  messages  to  several  corresponding  sub- 
stations simultaneously  and  at  the  same  time  record  at  central  the  messages 
transmitted. 

704,929-  MEANS  FOR  PRODUCING  AND  MAINTAINING  SYNCHRON- 
OUS MOTION;  H.  H.  Rowland,  Baltimore,  Md.  App.  fikd  July  24.  1901. 
The  invention  consists  generally  in  providing  means  whereby  any  change 
of  the  phase  relations  between  the  dynamo  or  other  body  to  be  synchron- 
ized and  the  dynamo  or  other  body  with  which  synchronism  is  to  be  main- 
tained results  in  a  change  in  the  amount  of  energ>'  absorbed  by  the  dynamo 
or  other  body  to  be  synchronized  and  a  consequent  maintenance  of  syn- 
chronism. 

704.930.  MEANS  FOR  IMPRESSING  PERIODICALLY-VARYING  ELEC- 
TRIC CURRENTS  UPON  TELEGRAPH  OR  OTHER  CIRCUITS;  H.  H. 
Rowland.  Baltimore,  Md.     App.  filed  July  24,  1901.     In  working  a  telegraph 
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line  duplex  it  is  genetally  necessary  to  locate  at  each  end  of  the  line  a 
source  of  signalling  current  to  operate  the  receiving  relay  of  other  main 
line  instrument  at  the  distant  end,  and  when  these  sources  of  signaling 
current  are  alternating  current  dynamos  this  necessitates  the  employment 
of  a  dynamo  at  each  end  of  the  duplex  line.  The  present  invention  con- 
templates the  employment  of  means  whereby  either  one  or  both  of  these 
dynamos  may  be  done  away  with  and  the  signaling  current  derived  from 
a  circuit  in  which  the  current  is  relayed  from  a  source  of  direct  current. 

948.  AUTOMATIC  ELECTRICAL  SIGNALING  APPARATUS  FOR 
RAILW.AYS;  J.  E.  Spagnoletti,  London.  Eng.  App.  filed  May  16,  1902. 
Details. 

956.  ELECTRIC  GENERATOR;  W.  H.  Cotton,  Chicago,  III.  App.  filed 
Feb.  5,  1902.  The  invention  comprises  a  generator  and  a  transformer,  the 
primary  coil  ol  which  is  in  connection  with  the  armature,  and  means 
located  in  the  connection  for  cutting  out  of  the  circuit  the  primary  coil 
of  the  transformer,  the  parts  Ix-ing  so  related  that  the  current  developer! 
in  the  armature  will  be  disrupted  when  the  current  therein  is  at  maximum, 
whereby  a  current  of  high  potential  will  be  induced  in  the  secondary  coil 
of  the  transformer. 

974.  AUTOMATIC  MAGNETIC  CIRCUIT  BREAKER:  W.  M.  Scott.  Phil- 
adelphia, Pa.  .App.  filed  Feb.  23.  1900.  A  base,  main  fixed  terminals  located 
thereon,  one  vertically  above  the  other,  the  engaging  face  to  one  terminal  be- 
ing in  a  vertical  plane,  and  the  engaging  face  of  the  othr  terminal  in  a  hor- 
zontal  plane,  a  laminated  bridging  member  pivoted  to  the  base,  an  actuat- 
ing n>eml>er  pivoted  to  the  base,  an  actuating  member  and  toggle  lever  con- 
nection between  said  actuating  member  and  the  bridging  member. 

,975.  ARMATURE;  F.  L.  Sessions,  Oakpark,  III.  App.  filed  May  29.  i899- 
Means  for  ventilating  the   armature. 
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5.  1901.   (See  page  130.) 
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Tufts,  New   York.   N.   V.      App.   filed 
Tufts.  New  York.   N.   Y.     App.   filed 


Dec.    24,    1901.      (See  page    130.) 

993.      ELECTRIC   SMELTING    FURNACE;    F.   C.    Weber,    Chicago,    HI. 
App.  filed  Jan.  8.   1900.     Renewed  May   16,  190a.     (See  page   132.) 
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Universal  Conditions. 

Pos.sil)Iy  one  of  the  reasons  for  the  rapid  introduction  of  modern 
electrical  inventions  and  apparatus  has  been  the  universal  adaptability 
of  the  new  agent,  rendering  it  easy  to  satisfy  the  purchaser  the 
moment  he  is  found.  Of  many  goods  it  is  but  too  true  that  they  are 
salable  in  only  one  market  and  have  to  be  changed  for  another,  or 
indeed  have  to  be  substituted  by  something  eUe ;  and  among  the 
duties  of  consular  agents  is  that  of  telling  shoe  manufacturers  or 
producers  of  hardware  just  how  to  turn  out  their  goods  so  as  to 
sell.  But  when  it  comes  to  electrical  apparatus,  little,  if  any,  modifica- 
tion is  ever  necessary.  The  same  style  of  lighting  plant  that  does 
for  a  New  York  office  building  suits  very  well  in  a  Korean  palace. 
The  same  kind  of  trolley  car  that  suits  Chicago  is  good  for  Bangkok 
or  Bombay.  Fan  motors  ne-ed  no  "sea  change"  or  otherwise  to  enable 
them  to  do  their  work  as  well  in  Shanghai  as  in  Montreal.  The 
telegraph  apparatus  used  in  Manila  is  just  as  eflfeciive  in  the  city  of 
Mexico ;  and  the  telephone  system  that  meets  approval  m  New  York 
will  be  found  in  Tokio  or  Paris,  in  Melbourne  or  in  London. 
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These  universal  conditions  are  pre-eminently  in  favor  of  export 
trade,  and  should  account  for  the  fact  that  even  with  all  the  manufac- 
turing of  American  electrical  apparatus  that  is  now  done  abroad,  the 
export  this  year  from  the  United  States  bids  fair  to  show  up  between 
nine  and  ten  million  dollars.  We  are  fain  to  believe  that  even  such  a 
large  amount  can  be  greatly  increased  and  even  doubled  in  a  few 
years  by  persistent  and  intelligent  pushing,  for  the  whole  world  is 
still  wofuUy  in  want  of  electrical  facilities.  Moreover,  the  very  prin- 
ciple referred  to  makes  easy  the  immediate  introduction  into  and 
utilization  by  the  United  States  of  any  electrical  novelty  or  new 
principle  discovered  abroad;  and  the  rest  of  the  world  is  just  as  keen 
as  we  are  in  the  pursuit  of  the  numerous  new  arts  waiting  in  the  near 
future,   that  will  bear  an   electrical  name. 


Fixation  of  Atmospheric  Nitrogen. 

Of  unusual  interest  is  the  report  we  publish  this  week  on  die 
fixation  of  atmospheric  nitrogen.  The  mere  possibility  of  producing 
artificially  nitrates  and  nitric  acid  on  a  commercial  scale  is  of  un- 
mense  theoretical  interes',  and  even  if  the  product  should  not  com- 
pete on  even  terms  with  nature's  output,  the  result  would  still  be 
most  notable.  Nitric  acid  lies  at  the  very  root  of  chemical  industry. 
Hardly  a  single  branch  of  chemical  manufacture  could  continue 
at  all,  let  alone  on  a  commercial  basis,  were  the  supply  of  nitrates 
cut  off.  Hitherto  we  have  had  to  depend  entirely  upon  the  nitre 
beds  in  which,  with  almost  inconceivabH  slowness,  the  strange  micro- 
organisms that  produce  nitrification  have  wrought  the  change  from 
an  inert  gas  to  an  invaluable  solid.  For  centuries  man  has  been 
drawing  on  the  meagre  nitre  beds,  at  first  slowly,  and  then,  as  civil- 
izttion  has  grown,  with  reckless  speed,  until,  if  the  truth  were  known, 
it  would  seem  that  the  store  of  nitrates  is  in  more  imminent  peril 
of  exhaustion  than  even  the  coal  supply.  And  the  results  of  its 
exhaustion  would  be  only  less  serious  than  the  loss  of  fuel.  A 
scientific  romance  of  strange  interest  might  be  written  around  the 
annihilation  of  the  nitrate  supply.  It  might  be  speculated  that  the 
whole  of  the  chemical  arts  would  vanish;  that  war  as  we  know  it 
wottld  be  no  more,  for  there  would  be  an  end  of  explosives,  and  when 
nations  struggled  for  supremacy,  sword  and  pike',  battle-axe  and 
cross-bow  bolt  would  clash  again  on  armored  legions. 


Doubtless,  artificial  culture  of  nitrate  beds  would  be  made  to  yield 
some  commercial  results,  and  new  sources  of  nitrates  would  be  un- 
earthed,  but   the   nitrate   supply   is   of   fundamental   importance    ♦'or 
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modern  civilization.  The  claim  of  Mr.  Bradley  that  he  has  worked 
out  a  practical  method  of  drawing  a  supply  of  nitrates  from  atmos- 
pheric nitrogen  is,  therefore,  of  the  greatest  interest.  Unfortunately, 
the  article  lacks  sufficient  details  as  to  the  power  and  general  plant 
required  to  enable  one  to  pass  judgment  on  the  probable  cost  of 
nitric  acid  produced  by  this  method.  Doubtless,  the  yield,  at  pres- 
ent very  small,  can  be  materially  increased  after  some  experience 
with  the  process  on  a  large  scale,  and  there  may  be  here  the  basis  of 
a  very  important  industry,  or  rather  group  of  industries;  for  it  is 
har<l!y  to  be  supposed  that  the  method  will  stop  with  the  produc- 
tion of  nitrates.  There  are  many  useful  reactions  known  to  be 
produced  on  an  exceedingly  small  scale  by  the  electric  spark.  With 
Mr.  Hradley's  apparatus  every  such  reaction  can  be  carried  on  upon 
,1  scale  capable  of  industrial  application,  so  that  it  may  be  able  to 
upin  up  fields  hitherto  almost  unknown,  doing  for  gaseous  raw  ma- 
tirial  what  the  electric  furnace  does  for  solids.  It  is  too  early  ye4 
to  predict  the  success  of  such  methods  as  compared  with  those  now 
in  use,  but  even  if  they  fail  to  compete  with  nature  in  nitration,  they 
may  lead  to  short  cuts  to  other  rarer  products  of  great  value  from 
the  i)urely  commercial  standpoint.  At  all  events,  the  apparatus  fur- 
nishes a  new  and  immensely  powerful  engine  of  research,  capable  of 
startling  results  in  theory  or  industry,  or  in  both.  We  shall  await 
with  the  keenest  interest  further  news  of  Mr.  Bradley's  experi- 
ments, which  arc  as  interesting  and  promising  as  anything  that  the 
fiawning  century  has  yet   shown. 


Theories   of  Wireless  i  elegraphy. 

Much  (li>cussion  has  appeared  in  our  correspondence  colunms 
(luring  the  last  few  months  as  to  the  nature  of  the  waves  employed 
in  wireless  telegraphy.  Some  maintain  that  these  are  "Hertzian 
waves";  others  that  they  are  "sliding  waves";  others,  again,  that  they 
are  "oscillatory  currents  through  the  earth,"  and  still  others  that 
they  ;ire  "electrostatic  effects."  In  this  issue,  Mr.  Collins  advocates 
the  "rectilinear  j)ropagation  of  free  waves."  We  think  that,  in  a 
certain  sense,  all  these  varied  views  are  correct,  and  that  the  sub- 
ject of  discussion  is  rather  a  question  of  di-finition  and  nomenclature 
ih.iii  of  jirinciples  or  idunomena. 


In  the  first  place,  it  should  be  noted  that  while,  in  free  space,  a 
Hert/iau  wave  may  be  a  disturbance  moving  at  the  speed  of  light 
in  a  straif{lit  line,  like  a  single  j)uff  of  smoke  emitted  fnuii  tlie 
slack  of  a  locomotive,  or  a  soap-bulilile  detached  from  its  source 
and  thrown  into  the  air,  yet  when  Hertzian  waves  encounter  ccm- 
ducting  substances,  such  as  wires  or  conducting  planes,  they  undergo 
great  modification,  according  to  the  physicial  and  geometrical  con- 
ditions of  impact.  Thtn'  may  be  redected  back  like  billiard  balls  from 
the  cushion,  or  l>e  .ilisorlied  al'.ogi-iher  :  or  undergo  neither  reflection 
nor  imnieiliate  absorption.  Iml  take  the  intermediate  course  of  skim- 
ming along  the  conducting  surface  with  the  wave  front  perpeiulicular 
thereto.  Hertz  studie<l  both  kinds  of  waves;  1.  r..  the  detachc<l  kind 
f«)IIowing  a  rectilinear  path,  or  what  we  may  call  the  puff-of-smoke 
waves;  and  also  the  skinuning  kind,  nr  those  that  run  along  and  arc 
guided  by  conductors.  He  .showed,  for  example,  that  a  resonator, 
formed  i>f  a  circlet  <»f  wire  with  a  minute  spark-gap,  would  respond 
much  farther  from  the  oscillator,  or  source  of  electric  disturbance, 
when  a  pair  of  parallel  vires  extended  from  the  neighborhood  of  the 
oscillator  to  the  neighlKirhood  of  the  rcsonatoi.  so  as  to  form  a 
pair  of  rails,  .ilong  which  the  invisible  wheels  of  the  disturluinccs 
might  run  from  the  source  to  the  receiver. 


or  "lines  of  dertrostatic  displacement,"  or  simply  the  "electric  lines." 
caught  hold  of  the  wires,  converged  on  to  them  at  each  side,  and 
then  ran  along  these  wires  at  the  speed  of  light.  The  lines  of 
electric  force  would  be  in  planes  roughly  perpendicular  to  the  wires, 
but  stretching  from  one  wire  to  the  other.  The  magnetic  lines  of 
displacement  would  be  perpendicular  to  these  or  would  form  circle^ 
around  each  wire,  and  these  invisible  cobwebs  of  electric  lines  in 
warp  and  magnetic  lines  in  woof  would  rush  along  the  wires  toward 
the  receiver.  The  cobwebs  would  be  prevented  from  expanding  and 
weakening;  for.  neglecting  absorption  into  the  substance  of  the  wires 
by  reason  of  imperfect  conductivity,  the  cobwebs  would  travel 
unchanged,  and  undiminished,  for  an  indefinite  distance.  Consi- 
quently,  the  lines  of  magnetic  force  would  cut  the  resonator  looji. 
with  sufficient  density  to  induce  a  spark  impulse  therein,  at  a  much 
greater  distance  from  the  source  than  when  the  parallel  wires  were 
removed.  It  is  unfair  to  Hertz,  therefore,  to  say  that  Hertzian 
waves  are  waves  disconnected  from  conductors,  or  free-space  waves 
only.  Besides,  we  do  not  live  in  free-space,  but  on  the  earth,  and 
to  restrict  Hertzian  waves  to  pure  nonconducting  regions  is.  in  a 
certain  sense,  to  banish  them  from  our  presence  and  consideration. 


In  the  case  just  considered  of  the  waves  between  parallel  wires, 
studied  by  Hertz,  the  phenomena  are  in  all  known  respects  the  same. 
.so  far  as  the  wires  are  concerned,  as  when  electric  discharges  or 
o.scillations  take  place  around  a  conducting  circuit  formed  by  the 
wires.  In  other  words  the  same  series  of  \>'aves  and  the  same 
geometrical  cobweb  structure  of  electric  and  magnetic  lines,  could 
be  produced  in  and  round  the  wires  by  substituting  for  the  oscillator 
in  their  neighborhood  a  Leyden-jar  connected  to  the  wires,  and  pro- 
ducing from  them  into  the  wires  a  certain  definite  series  of  oscil- 
lating discharges.  The  wires  in  the  presence  of  the  oscillator  would 
become  the  path  of  true  oscillating  electric  currents,  which  would 
have  been  communicated  to  them  by  "electrostatic  induction"  from 
the  oscillator.  The  ideas  and  phraseologj-  of  the  pure  wave  student 
thus  merge  into  the  ideas  and  phraseolog)'  of  the  student  of  electric 
currents  in  wires.  It  would  be  idle,  therefore,  to  discuss  whether 
in  such  a  wire-wireless  arrangement  the  waves  were  strict  Hertzian 
waves  between  the  two  parallel  wires,  or  whether  they  were  oscil- 
lating currents  in  the  wires.  Both  contestants  would  be  right.  A 
complete  statement  of  the  phenomena  would  include  both  the  waves 
in  the  ether  and  air  arounti  tin-  wires,  and  the  oscillating  currents 
in  the  wires  themselves. 


The  theory  of  the  experiment  has  always  been  that  the  waves 
emitted  by  the  oscillator  would  natura'ly  have  advanced  into  free 
sp.ice  with  accompanying  expansion  in  the  absence  of  the  wires: 
but  wlun  each  wave  struck  the  wires,  the  "Faraday  tubes  of  force" 


N'ext  consi»lering  a  Hertzian  o.scillalor  in  free  space  remote  from 
all  conductors,  it  is  evident,  by  symmetry,  that  if  we  take  the  axis 
of  the  initial  spark  discharges,  or  the  line  joining  the  induction- 
coil  knobs,  as  origin,  the  waves  will  be  emitted  symmetrically  with 
respect  to  the  midplane,  perpendicular  to  this  line,  half-way  between 
the  knobs.  Whatever  positive  electric  force,  or  electricity,  or  dis- 
placement, exists  at  one  side  of  this  infinite  plane,  in  any  wave  or 
seres  of  waves,  must  also  exist  at  the  same  instant  as  negative 
force,  electricity,  or  displacement  at  the  corresponding  point  on  the 
other  side.  The  waves  on  each  side  of  this  plane  will  be  a  plane 
counterparts  of  each  other.  Moreover,  this  plane  will  be  a  plane 
of  zero  potential,  l>eing  half-way  between  the  positive  and  negative 
sides.  But  by  a  known  general  theorem  in  electricity,  which  be- 
comes self-evidctit  on  due  reflection,  any  such  zero  equipotential 
plane  may  be  occupied  by  a  perfectly  conducting  surface  without  dis- 
turbing anything.  Inserting  the  conducting  surface,  or  supi>osing 
the  plane  to  become  perfectly  conducting,  we  immediately  have  two 
complete  distributions  of  wave*,  one  between  the  positive  side  and 
the  midplane  conductor,  and  the  other  between  the  negative  side 
and  the  same  midplane.  to  match.  Either  of  these  distributions 
may  now  be  extinguished  or  suppressed  at  will  without  disturbing 
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the  other,  because  no  disturbance  can  be  transmitted  through  a 
perfectly  conducting  surface.  If  we  suppress  one  side,  say  the 
negative,  and  keep  the  positive  side  at  work,  we  have  a  unilateral 
complete  Hertzian  system  of  waves,  no  longer  in  free  space,  but 
between  free  space  and  a  flat  conducting  sheet,  which  sheet  carries 
oscillating-current  waves,  as  we  ordinarily  understand  that  term. 


The  vertical  antenna  of  wireless  telegraphy  is  the  active  side  of 
such  a  unilateral  Hertzian  oscillator.  The  other  side,  its  image 
underground,  is  imaginary.  The  waves  emitted  from  the  real  an- 
tenna run  out  into  surrounding  space  just  as  they  would  on  the 
corresponding  side  of  a  complete  double-oscillating  system  in  free 
space.  Only  the  comparison  is  imperfect  because  the  earth's  sur- 
face is  not  a  perfect  conductor,  and  consequently  the  distribution 
above  ground  is  disturbed  by  this  fact.  The  feet  of  the  running 
electrostatic  lines  get  entangled  in  the  incompletely  conducting 
ground  surface,  burrow  deeper,  carry  energy  in,  and  get  expended, 
thereby  weakening  the  distribution  overhead.  At  sea,  on  a  sur- 
face of  better  conductivity,  there  is  less  disturbance  of  this  kind. 
Moreover,  the  waves  bend  over  the  earth's  convex  conducting  sur- 
face, just  as  they  bend  around  turns  in  conducting  wires.  If  the 
earth's  surface  were  perfectly  conducting,  the  oscillating  currents 
in  the  surface  would  be  of  infinitesimal  depth,  but  of  great  intensity. 
\Vith  lessening  superficial  conductivity  the  oscillating  currents  go 
down  deeper  into  the  earth,  with  diminished  local  intensity  or  am- 
peres per  square  inch. 


beings  is  apparent  when  we  consider  that  when  the  sun's  heat  has 
once  warmed  all  bodies  in  a  given  vicinity  to  practically  the  same 
temperature,  no  engine  can  yet  be  conceived  of  which  can  turn  any 
appreciable  part  of  that  heat  into  work.  The  surrounding  air  and 
water  and  solids  may  all  be  hot,  and  possess  abundant  stored-up 
heat  energy,  capable  of  being  reckoned  in  foot-pounds,  and  yet  be- 
cause these  bodies  are  all  equally  hot,  none  of  this  heat,  none  of  these 
foot-pounds,  can  be  converted  into  mechanical  power  Any  heat 
engine,  n  be  practicable  under  such  conditions,  would  have  to  be 
big  enough  to  reach  out,  either  to  a  hotter  place,  or  to  a  colder  place, 
to  an  upper  or  to  a  lower  temperature.  When  a  solar  heat  engine 
works,  it  is  because  some  substance  is  locally  raised  by  the  sun's 
heat  to  a  higher  temperature  than  the  surrounding  bodies,  and  a 
portion  of  the  heat  in  flowing  from  the  hot  level  to  the  surrounding 
level  of  temperature  is  converted  by  the  engine  into  mechanical 
work.  If  it  were  not  for  the  law,  millions  of  hp-hours  of  energy  in 
the  oceans  of  air  and  water  on  our  world  stored  from  the  sun's  heat 
might  be  available  for  driving  man's  machinery. 


It  seems,  therefore,  unnecessary  to  discuss  whether  wireless  tele- 
graph waves  are  electromagnetic  waves  in  the  air  and  air-ether,  or 
are  oscillating  currents  in  the  earth's  crust.  They  are  both.  One 
phenomenon  cannot  occur  in  a  unilateral  Hertzian  distribution  with- 
out the  other.  The  student  with  his  gaze  bent  on  the  earth  will 
see  nothing  but  the  oscillating  currents  below.  The  student  gazing 
above,  will  see  nothing  but  the  waves  chasing  each  other  overhead. 
The  main  fact  arrived  at  by  all  the  co-operative  scientific  and  prac- 
tical work  of  the  last  century  is  that  when  a  "current  flows  in  a  con- 
ductor," there  must  be  electric  waves  in  the  environing  insulator ; 
and  conversely,  although  waves  may  run  through  insulators  in- 
definitely with  displacement  currents  only,  as  distinguished  from 
conducting  currents ;  yet,  when  waves  run  near  conductors  the  con- 
ductors have  electric  currents  in  them.  _____ 


Of  course,  the  hypothetical  heat  engines  which  could  extract  the 
heat  energy  out  of,  say,  ocean  water,  might  be  uncommercially  ex- 
pensive to  operate,  supposing  that  the  second  thermody-namic  law 
were  repealed,  in  which  case  humarity  would  not  be  benefited  by  the 
repeal.  But  if  this  were  not  so,  and  the  imaginary  heat  engines  were 
cheap  to  make  and  work,  the  repeal  of  the  second  law,  the  removal 
of  this  temperature-difference  limitation,  might  perhaps  be  worth  more 
to  the  civilized  world  in  money  value  than  all  the  existing  wealth 
of  nations  put  together.  The  total  stock  of  solar  heat  energy  in  the 
materials  on  the  surface  of  our  planet,  now  unavailable  by  reason 
of  a  substantial  uniformity  of  temperature,  might,  if  made  available, 
make  coal  worthless  rubbish,  and  give  mankind  enormous  resources 
in  power.  In  science  there  is  no  penalty  attached  to  heresy.  In  fact, 
much  scientific  advance  has  often  been  made  by  heretics  in  science. 
But  the  heretics  were  supported  by  facts  and  observations,  and  were 
able  to  demonstrate  the  soundness  of  their  positions,  after  which 
the  science  was  modified,  while  heresy  and  orthodoxy  changed  places. 
Consequently,  no  man  is  to  be  blamed  for  refusing  to  believe  in  the 
second  thermodynamic  law.  But  it  is  the  duty  of  all  recalcitrant 
heretics  to  make  good  their  doctrines  by  sound  evidence  before  they 
seek   to  proselytize. 


The  Alleged    Fallacy   of  the  Second  LAVi'  of  Thermody- 
namics. 

We  have  so  frequently  seen  the  second  law  of  thermodynamics  im- 
pugned, that  the  outcry  surprises  us  no  more  than  the  populistic 
slogan  of  "Down  with  the  Trusts."  Yet  both  the  Trusts  and  the 
Second  Law  of  Thermodynamics  are  still  doing  business.  The  second 
thermodynamic  law  has  been  variously  expressed  by  dififerent  writers, 
but  it  includes  the  fact  that  no  heat  engine  can  yield  mechanical  work 
except  by  taking  in  heat  at  a  higher  temperature  and  rejecting  heat 
at  a  lower  temperature;  or,  in  other  words,  by  virtue  of  an  estallished 
difference  of  temperature.  This  is  as  axiomatic  to  the  theory  of  heat 
engines,  as  difference  of  level  is  to  the  hydraulic  motor.  Just  as 
the  water,  motor  can  only  do  work  by  allowing  water  to  descend  from 
an  upper  level  to  a  lower,  from  a  higher  pressure  to  a  lower,  or  from 
an  up  source  to  a  down  sink,  so  the  heat  engine  must  have  its  upper 
temperature  source  and  its  lower  temperature  sink  of  heat.  A  water 
motor  would  be  impotent  in  an  ocean  of  water  without  a  difference 
of  level.  A  heat  motor  is  powerless  in  a  world  of  heat  without  a 
difference  of  temperature.  Uniformity,  like  ennui  to  the  soul,  is 
collapse  to  the  heat  engine. 


The  enormous  importance  of  this  innocent-looking  law  to  human 


We  have  before  us  a  pamphlet  purporting  to  have  been  presented 
before  the  recent  meeting  of  the  American  Association  foi  the  Ad- 
vancement of  Science,  entitled  "The  Fallacy  of  the  Second  Law  of 
Thermodynamics,  and  the  Feasibility  of  Transmuting  Terrestial 
Heat  into  Available  Energj-."  This  paper  boldly  stands  for  the 
feasibility  of  converting  terrestrial  heat  into  mechanical  work  without 
any  diflference  of  temperature.  It  does  not  claim  that  there  is  any 
existing  engine  which  works  on  this  plan.  It  merely  describes  a 
theoretical  heat  engine,  for  which,  by  a  fallacious  process  of  reason- 
ing, this  result  is  claimed.  The  same  reasoning  would,  under  slightly 
modified  conditions,  involve  the  production  of  mechanical  work 
without  any  absorption  of  heat  energy  whatsoever,  »'.  e.,  would  con- 
travene the  conservation  of  energy,  as  w-ell  as  the  second  the. -mo- 
dynamic  law.  The  fallacy  is  the  old  one  of  a  working  substance  alter- 
nately in  the  gaseous  and  liquid  conditions,  and  is  avoided  when 
the  entropy-temperature  diagram  is  substituted  for  the  volume- 
pressure  diagram.  A  paper  of  this  sort  is  liable  to  produce  much 
trouble  and  distress,  because,  being  couched  in  scientific  phraseology 
and  purporting  to  have  been  presented  before  a  scientific  body,  it 
might  be  regarded  as  unimpeachable  by  business  men  inexpert  in 
thermodynamics. 


iSS 


ELECTRICAL    WORLD    and    ENGINEER. 


The  Space  and  Power  Policy   of   the  St.   Louis 
Exposition. 

By  C  T.  Malcolmson. 

No  exposition  worthy  of  the  name  has  depended  on  the  receipts 
from  space  and  power  rentals  to  achieve  even  a  financial  success,  and 
a  financial  success  is  among  the  last  things  an  exposition  should  aim 
for.  Success,  like  office,  will  more  often  come  to  worth  than  to  the 
chronic  candidate.  Economy,  prudence  and  conservative  business 
principles  must  be  observed,  but  if  pure  money  making  constitutes 
either  the  expressed  or  concealed  purpose  of  an  exposition  then  it  is 
fore-doomed  to  failure.  The  amusement  features  and  the  fakirs  are 
always  ready  to  pay  more  money  for  space  and  facilities  than  ex- 
hibitors can  afford  and  an  alleged  exposition  conceived  and  operated 
as  a  money  making  scheme  becomcb  a  midway  with  an  exhibit  annex, 
and  the  annex  is  thickly  sprinkled  with  fakirs  to  the  annoyance  and 
disgust  of  legitimate  exhibitors. 

In  the  interests  of  success,  an  exhibition  should  be  run  for 
exhibitors  almost  by  exhibitors,  so  sensitively  in  touch  ought  to  be 
the  management  with  the  exhibitors.  An  International  Exposition  to 
succeed  must  be  organized  and  operated  on  the  very  broadest  lines 
of  intelligent  public  policy,  else  it  will  fail  to  realize  the  cause  for  its 
being — the  collection  and  exhibition  of  objects  which  will  practically 
illustrate  iJie  resources  and  the  arts  and  industries  of  the  world  as 
they  exist  at  the  period  of  the  exposition.  Everything  must  be  done 
to  attract  the  support  and  good  will  of  every  nation  and  of  every  art, 
craft  and  industry,  and  nothing  must  be  done  to  excite  suspicion  or 
reasonable  criticism,  and  above  all  every  act  must  be  performed  as  if 
it  were  to  be  later  subjected  to  the  fullest  scrutiny  before  the  bar 
of  public  opinion.  In  addition  to  all  this  the  e-xposition  must  have 
abundant  capital,  since  to  prepare  and  present  even  a  compendium  of 
the  present  state  of  the  world  requires  the  outlay  of  a  vast  amount 
of  money — very  much  more  than  can  be  had  from  private  sub- 
scriptions alone. 

Through  the  generous  and  wise  provision  of  congress  and  the  ap- 
proval of  the  President,  $5,000,000  have  been  added  to  the  $10,000,000 
already  raised  for  the  St.  Louis  Universal  Exposition  by  the  city  and 
citizens  of  St.  Louis  and  large  appropriations  have  been  made  for 
specific  exhibitions  by  our  National  Government,  by  foreign  govern- 
ments and  by  states  and  corporations.  It  is  estimated  that  when  the 
gates  of  this  Exposition  are  opened  in  1904,  a  sum  of  over  $40,000,000 
will  have  been  expended  on  buildings,  utilities,  decorations  and  amuse, 
ment  features,  and  that  the  e.xhibits  will  represent  an  additional  value 
of  over  $100,000,000. 

In  what  has  been  stated  will  be  foimd  llie  reasons  which  actuate 
the  management  in  abolishing  charges  for  space  and  for  facilities. 
By  this  statement  it  must  not  be  understood  that  the  Exposition  will 
give  space,  |)owcr,  light,  etc.,  in  unlimited  quantities  to  all  who  ask, 
for  it  will  do  none  of  these  things.  It  will  charge  no  exhibitor  for 
space (  none  can  be  bought  at  any  price),  and  it  will  make  no  charge 
for  such  facilities  as  it  deems  necessary  for  the  operation  of  .my 
exhibit,  but  it  will  select  from  the  applications  those  which  promi.se 
best  to  illustrate  the  natural  resources  of  the  world  and  the  achieve- 
ments of  mankind.  To  those  selected,  such  space  and  facilities  will  l>c 
allotted  free,  as  in  the  judgment  of  tlie  executives  the  circumstances 
warrant  and  the  most  interesting  presentation  of  the  subjects  demand. 
If  exhibitors  feel  that  for  display  purposes  they  rcqirirc  more  light 
or  power,  their  demands  will  be  satisfied  at  a  reasonable  and  uniform 
rate. 


Visit  of  the  Transportation  Cc 
Board  of  Aldermen   to 


The  broad  subject  of  a  complete  rear 
the  local  transportation  facilities  of  Ch 
ation  for  some  time  by  the  authorities 
port  of  the  committee  on  local  transp( 
men,  which  went  very  thoroughly  intc 
the  railway  companies,  and  which  out 
the  opinion  of  the  committee,  was  pr( 
cember.  Briefly,  the  report  recommeni 
town  terminals  so  that  an  interchange 
surface  lines  could  be  effected,  and  th< 
which  the  congestion  on  some  of  the  ( 
duced  by  the  removal  of  the  railway  lii 
plan  was  approved  by  Mayor  Harriso 
to  the  city  council,  in  which  he  also  rr 
which,  if  carried  out,  will  demand  a  c 
transportation  system  of  the  city.  R 
taking  any  radical  action  in  the  direc 
was  advisable  to  investigate  the  trai 
cities,  the  city  authorities  decided  to  s 
its  committee  on  local  transportation 
being  done  in  the  East.  The  cities 
Boston  and  Washington,  and  the  pur 
interview  the  gentlemen  who  have  been 
of  the  transportation  lines  in  those  citi 
which  would  be  suitable  to  the  needs  oi 
which  would  combine  the  best  experic 
struction  relating  to  transportation,  w 
cities  to  be  visited. 

The  committee  on  local  transportati 
ing  and  most  successful  business  mei 
Frank  I.  Bennett,  chairman,  and  Me 
Werno,  E.  E.  Herrmann,  H.  W.  Butler 
F.  D.  Conncry,  W'n..  Mavor  and  Tl 
tractors;  W.  J.  Raymer,  John  Minweg 
facturers ;  and  W.  S.  Jackson,  of  the 

These  gentlemen  reached  New  York 
from  Chicago.  On  Friday,  July  25,  1 
Railway  system.  In  the  afternoon,  i 
(ireatsinger,  of  the  Brooklyn  Rapid  1 
trip  in  a  special  car  over  the  lines  of  th 
station  and  other  points  of  interest.  1 
of  inspection  was  made  of  the  construe 
Street  Railway  Company.  On  Mondaj 
on  William  Barclay  Parsons,  chief  e 
Subway,  and  later  made  an  inspection 
that  road,  now  under  construction,  a 
work.  On  Monday  evening  they  wi 
Mctiraw.  president  of  the  Mctiraw  Pu 
at  Sherry's,  at  which  Pri^sidcnt  H.  H.  \ 
Manager  R<K»t,  of  the  Metropolitan  Si 
tractor  John  H.  McDonald  and  Chief 
Transit  Subway,  as  well  as  others,  wer 
ing  the  committee  left  New  York  for  I 

The  committee  is  being  accompanied 
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Fig.  I. — Process  of  Electrical  Fixation  of  Atmospheric  Nitrogen,  Niagara  Falls, 


The   Fixation  of  Atmospheric  Nitrogen. 


The  Atmospheric  Products  Company,  of  Niagara  Falls,  is  develop- 
ing what  promises  to  be  an  electrochemical  application  of  extra- 
ordinary importance.  The  enterprise  was  referred  to  in  an  Insti- 
tute paper,  read  this  spring  by  Mr.  L.  O.  Jacobs,  and  has  been  re- 
cently brought  into  public  prominence  by  the  interest  which  Lord 
Kelvin  in  his  recent  visit  to  America  displayed  in,  and  the  comments 
which  he  made  on,  the  process  in  question. 


that  the  pungent  odor  which  obtaii 
electric  spark  is  due  for  the  most  pai 
Air,  it  will  be  remembered,  is  a  1 
of  oxygen  to  eight  of  nitrogen,  and 
oxygen  and  nitrogen  to  unite,  forr 
NO2  or  nitrogen  pero.xide.  Of  coi 
nitrogen  peroxide  thus  encountered 
been  in  very  minute  amounts,  and  nc 
while  to  investigate  how  much  nitrii 
a  given  amount  of  power,  and  whethe 
gases  could  be  made  a  commercial 
Bradley  took  up  this  problem  in  i8g 
Mr.   B.   R.   Lovejoy,  and   together  tl 
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producing  the  desired  result,  and  a  great  deal  of  money  was  spent 
in  finding  out  just  what  form  of  electric  spark  would  produce  a 
maximum  cheinical  union  of  nitrogen  and  oxygen  in  the  air.  Alter- 
nating and  direct-current  arcs  of  different  voltages  were  tried,  and 
the  result  has  been  emphatically  in  favor  of  the  high-voltage,  direct- 
current  arc.  It  has  been  found  best  to  use  a  voltage  of  about  10,000 
and  allow  it  to  jump  electrostatically  through  the  air  a  short  distance, 
thereby  establishing  the  arc,  and  then  rapidly  separating  the  contacts 
until  the  arc  breaks. 

To  produce  this  power,  a  different  character  of  machine  from  any 
yet  made  was  necessary,  and  to  provide  a  machine  for  their  imme- 
diate needs.  Mr.  Hradley  took  a  large  direct-current  series  arc  ma- 
chine and  rearranged  its  circuits  to  suit  his  purposes.  This  machine 
is  shown  in  Fig.  4.  The  fields  are  separately  excited,  and  the  arcs 
are  connected  in  multiple  with  the  terminals  of  the  machine.  In 
each  arc  circuit  is  placed  an  inductance  coil.  Fig.  3,  which  is  carefully 
adjusted  for  best  results.  This  prevents  the  arc  forming  a  short- 
circuit  on  the  machine;  and  as  the  motion  of  the  arc  drawing  con- 
tact is  exceedingly  rapid,  the  load  of  an  arc  drawn  in  this  way  is 
very  light  indeed.     One  of  the  inductance  coils  is  shown  in   Fig.  3. 

The  machine  shown  in  Fig.  4,  readapted,  as  noted  in  the  foregoing 
paragraph,  is  capable  of  operating  a  Bradley-Lovejoy  device  making 
414,000  arc  per  minute.  The  device  itself,  shown  in  Fig.  5,  consists 
of  a  box  of  metal  provided  with  openings  to  admit  the  air  and 
properly  circulate  it,  and  containing  rows  of  fixed  contacts.  Each  of 
these  contacts  is  insulated  with  great  care  and  to  each  is  connected 
a  wire  passing  first  to  an  inductance  and  thence  to  the  positive  pole 
of  the  dynamo.  The  negatise  pole  is  a  revolving  cylinder  equipped 
with  properly  spaced  projections  which  come  very  near  but  do  not 
touch  the  fixed  contacts  in  the  surrounding  box.  A  diagram  of  the 
electrical  connections  is  shown  in  Fig.  6.  This  cylinder  is  driven 
by  a  vertical  electric  motor  at  500  revolutions  per  minute;  and  as 


water  in  sprinkling  towers  well  known  to  chemical  processes,  there 
results  nitric  and  nitrous  acid.  The  latter  rapidly  evaporates  and 
recombines  with  water  again,  the  result  being  that  ultimately  all  of 


FIG.    6. — DI.\GR.\M    OF    CIRCUITS. 

the  fumes  are  converted  into  nitric  acid.  If  these  gases  are  brought 
into  contact  with  caustic  potash.  K  O  H,  saltpetre,  K  N  0«.  is  thr 
result;  and  if  brought  into  contact  with  caustic  soda  (A'a  O  H) 
nitrate  soda  A'o  N  0»  is  the  result.  In  fact,  it  is  easily  possible  to 
form  almost  any  of  the  nitrates  by  this  simple  combination  with 
appropriate  bases.  When  it  is  remembered  that  the  nitrates  form  one 
of  the  most  important  classes  of  chemical  reagents,  it  will  be  readily 


FIG   4. — SPECIAL  GENERATOR. 

there  are  six  sets  of  contacts  in  line  with  the  fixed  contact  on  the 
wall  of  the  cylinder,  each  fixed  contact  therefore  provides  3.000 
arcs  per  niinnte.  Tiie  air  is  driven  through  the  apparatus  at  *thc 
rate  of  about  five  cubic  feet  per  arc  contact  per  hojir.  In  the  appa- 
ratiis  shown  in  the  figure  there  arc  138  contacts,  six  rows  of  23 
each.  It  may  be  well  understood  that  the  exact  voltage,  the  correct 
amount  of  inductance,  the  nintiber  of  breaks  per  niintite.  and  the 
arrangement  of  the  contacts  with  reference  to  the  air  circulation, 
and  last,  but  not  least,  the  proper  state  of  the  arc.  arc  mattcr.s  which 
involved  an  infinite  amount  of  careful   'nvcstigation. 

The  air  passing   from   this  machine  emerges   laden   with   2]/2  per 
cent,  of  oxides  of  nitrogen,  and  by  simply  leading  these  gases  through 


FIG.    5.— APPARATLS    STRirPED. 

seen  that  this  process  reduced  to  one  of  commercial  profit  will  he 
one  of  the  most  important  developments  of  the  period. 

Over  one  million  tons  of  nitric  acid  are  manufactured  every  year 
by  treating  natural  nitrates  with  sulphuric  acid,  and  as  the  promoters 
of  this  enterprise  claim  that  they  can  produce  the  same  product  at 
figures  which  will  control  this  business,  this  field  alone  makes  the 
enterpri>.e  of  the  greatest  importance,  especially  as  the  nitric  acid 
thus  produced  is  chemically  pure,  which  is  by  no  means  the  fact  with 
conunercial  nitric  acid  to-day. 

The  nitrogen  compounds  have  heretofore  been  made  only  by  tres- 
passing on  the  fixed  nitrogen  in  combination  as  found  in  nature. 
That  is  to  sav.  if  nitric  acid  is  to  be  made,  nitrogen  in  combination 
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must  be  taken  from  the  earth  in  the  form  of  Chili  saltpetre  and  dis- 
tilled with  sulphuric  iacd.  The  nitric  acid  thus  formed  disappears 
in  the  arts  and  in  a  thousand  ways  is  made  practically  unrecoverable 
as  a  fixed  nitrogen  compound ;  and,  consequently,  as  we  have  been  for 
years  taking  from  the  earth  a  most  important  compound  which  is 
limited  in  supply.  Upon  these  compounds,  namely  the  fixed  nitrates, 
vegetation  of  all  kinds  depends,  and  some  of  the  far-seeing  scientists 
have  stated  that  very  shortly  nature  will  cease  to  honor  these  drafts 
upon  her  fixed  nitrates — that  twelve  million  tons  a  year  of  fixed  ni- 
trates will  be  required  to  bring  the  wheat  crop  in  1930  up  to  the 
amount  required.  These  are  serious  matters,  and,  therefore,  it  is 
very  important  that  means  be  sought  to  produce  fixed  nitrates  with- 
out drawing  on  nature's  reserve  supply,  by  utilizing  the  free  nitrogen 
in  the  air  around  us.  This  has  been  the  object  of  Messrs.  Bradley 
&  Lovejoy,  and  long  before  the  time  the  extraordinary  necessity 
for  large  quantities  of  fixed  nitrates  develop  it  is  expected  that  the 
process  will  be  on  a  sufficient  scale  to  enable  it  to  meet  the  problem 
successfully. 


loaded  boat  by  horses  is  39  centimes.  The  charge  made  by  the 
com]  any  for  lighting  is  55  centimes  per  kw-hour,  and  for  mo- 
tive power,  25,  20,  18  and  15  centimes,  according  to  different 
conditions.     The  lighting  current  is  reduced  in  the  sub-stations 


-A     SUB-STATION. 


Results  With  Electric  Canal  Towage  in  Belgium. 

About  two  years  ago  attention  was  directed  in  these  pages 
to  a  system  of  electric  canal  haulage  installed   in  Belgium,  for 

which  it  seemed  good  results  might 
be  expected.  The  subject  is  one  of 
considerable  importance  for  any 
country  possessing  an  extensive  canal 
system  ,and  hence  there  need  be  no 
surprise  at  the  frequent  efforts  made 
to  bring  canal  methods  up  to  the 
level  of  other  improved  transporta- 
tion systems,  by  the  adoption  of  elec- 
tric power.  The  results  now  reported 
from  Belgium  by  one  of  our  stafif  con- 
tributors afiford  much  encouragement 
as  to  the  future  of  work  in  this  still 
unoccupied  department  of  electric 
power  and  traction. 

The  company  operating  the  system 
is  the  Societe  de  Traction  sur  les 
Voies  Navigable,  who  adopted  the 
plan  of  M.  Leon  Gerard,  the  well 
known  Belgian  electrical  engineer. 
The  present  installation  is  used  on  a 
canal  between  Brussels  and  Charleroi, 
which  has  a  length  of  50  miles.  Three- 
phase  currents  at  6,000  volts  are  gener- 
ated. The  line  has  two  circuits  of  bare 
conductors;  three  primarj-  wires  for  6,000  volts,  and  three  sec- 
ondary wires  for  600  volts;  every  three  miles  there  is  a  36-kw 
transformer.  By  means  of  a  triple  trolley  the  current  is  sup- 
plied to  the  5-hp,  6-pole,  3-phase  motors  on  the  tractors.  A 
leather  pinion,  with  12  or  16  teeth,  is  fixed  to  the  axle  of  the 
motor  and  drives  a  shaft,  on  which  there  is  a  clutch,  with  which 
it  is  possible  to  drive  a  chain  connected  with  the  driving  axle 
or  with  a  conical  winch  on  the  other  side.  The  extra  power 
gained  by  the  use  of  the  winch  is  of  great  service  at  certain 
times.  Each  tractor  runs  only  over  its  own  section  of  ground; 
it  can  draw  five  boats,  each  laden  with  70  tons,  at  a  speed  of  a 
little  over  two  and  one-half  miles  an  hour.  In  places  where  the 
pathway  is  too  narrow  to  admit  of  passing,  the  tractors  simply 
exchange  boats  and  return  on  their  own  road.  For  passing 
through  towns  where  the  river  banks  are  covered  with  ware- 
houses, or  in  going  through  crowded  locks,  electric  tugs  or 
launches  are  used.  The  company  supplies  electricity  also  for 
lighting  and  motor  purposes  to  the  villages  in  the  neighbor- 
hood, there  being  eleven  communes  along  its  lines. 

The  main  generating  plant  visited  comprises  three  dynamos 
of  Brown  Boveri  design,  delivering  15  amperes  at  6,000  volts. 
The  transformers  receiving  the  current  for  canal  work  are  of 
the  same  make;  while  those  for  lighting  and  distribution  are 
Schuckert.  The  total  output  is  30,000  kw  hours  per  day  for 
lighting  and  power.  The  charges  on  the  canal  are  19  centimes 
per  kilometer  for  hauling  an  empty  boat,  and  the  cost  for  an 
average  fully  loaded  boat  of  70  tonnes  figures  out  38  centimes 
fer  kilometer.     It  is  stated  that  the  charge  made  for  hauling  a 


FIG.   2. — MEPHAXISM   OF   TRACTOR,    LATEST   TYPE. 

or  transformers'  houses  by  separate  transformers  to  220  volts. 
One  of  the  sub-stations  to  which  canal  current  is  delivered 
every  4.7  kw  is  seen  in  Fig.  I.  Side  and  front  views  of  trac- 
tors in  active  service  are  shown  in  Figs.  3  and  4,  with  the  three 
trolley  conductors  delivering  current  to  the  three-phase  mo- 
tor on  the  tractor.  Fig.  2  is  a  view  of  a  tractor  stripped,  show- 
ing the   operative   parts  as   explained   above.     Each  tractor  has 


FIG.   3. — TRACTOR    TOWING   TWO   CAXAL   BARGES. 

been  proved  to  be  powerful  enough  to  haul  from  4  to  5  boats, 
but  the  Belgian  government,  for  some  reason  or  other,  con- 
nected probably  with  fears  of  disintegration  of  the  bank  by  the 
eflfort  of  the  tractor  or  the  "wash"  of  the  boats,  does  not  allow 
this.  Hence  the  boats  are  hauled  singl}%  which  is  a  more  ex- 
pensive method,   especialh-  as  regards  the  item   of  labor.     The 
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motor  car  wheels  arc  70  cm.  in  diameter,  and  have  a  lire  20  cm. 
broad.  The  trail  wheels  are  16  cm.  in  diameter,  and  have  a  tire 
15  cm.  broad.  The  wheels  last  about  a  year.  All  wheels  are 
mounted  on  ball-bearings. 

It  appears  that  the  cost  to  the  companj'  per  boat  kilometer 
was  as  follows: 

1900  fourth  quarter    fr.  0.206 

1901  first   quarter    '"  0.233 

"     second    quarter                   "  0.132 

"     third   quarter    "  O.l  12 

"     October  quarter    "  0.106 

"     November  quarter   "  0.116 

"     December  quarter    "  0.125 

1902  June  quarter   "  0.120 

This  includes  simply  station  charges.  From  .\pril  i,  1901,  to 
.-\pril  I,  1902,  the  company  did  a  business  of  127,721.5  empty 
boat  kilometers  and  359,067.9  loaded  boat  kilometers.  The 
company  has  si.xty  tractors,  of  which  45  are  now  in  regular 
service,  and  there  are  6  of  the  electric  tugs  for  use  within  city 
limits.  Coal,  by  the  way,  costs  the  company  14  to  15  francs 
per  tonne,  delivered. 

The  comjjany  has  been  hampered  in  its  development  of  the 
system  from  the  fact  that  the  government  owns  the  canals 
and  the  tow-paths,  and  will  not  keep  the  latter  in  good  condi- 
tion. It  is  also  slow  about  giving  the  company  facilities  for 
the  extension  of  its  service.  The  tow-paths  are  sprinkled  with 
broken  stone  where  the  tracteurs  run.  The  commercial  speed 
of  hauling  is  4  kilometers  per  hour,  including  the  passage 
through  the  bridges.    The  speed  with  horses  is  between  1.9  and 

2  kilometers  per  hour.    Each  tracteur  covers  a  distance  of  about 

3  to  4  kilometers,  when  the  boat  is  transferred  to  another  trac- 
teur. Boys  are  used  for  running  the  tracteurs,  and  they  work 
about  14  hours  a  day. 

From  the  last  annual  report  before  us,  of  1901,  it  would  appear 
that  the  receipts  for  haulage  were  131,000  francs,  as  compared 
with   167,400  francs  in  1900,  a  difference  due  to  an  interruption 


francs,  and  is  still  increasing.  The  company  had  reckoned  on 
a  service  of  5,000  lamps  or  their  equivalent,  but  has  reached 
6,000,  and  expects  now^  to  connect  up  at  least  8,000.  The  com- 
pany started  in  1898  with  a  capital  of  1,200,000  francs,  and  be- 
gan work  on  Chri-tma'-  Day,  1900,  in  distributing  current  from 
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of  (12  ilays  while  structural  rc|iairs  were  being  made  by  the 
department  of  roads  and  bridges,  and  partly  to  the  memorable 
strike  at  the  .\ntwcrp  docks.  The  loss  of  traflic  is  estimated 
at  85,000  francs  On  the  other  hand,  the  auxiliary  revenue  from 
lighting  and  station.Try  motors  rose  from  75.000  francs  to  79,000 


FIG    5. — MAP    OF    REGION. 

its  central  .station  at  Roux.  It  now  has  a  second  generating 
plant  at  Ois(|uercq,  the  first  in  Belgium  where  polyphase  alter- 
nators, driven  by  steam  engines,  have  been  put  in  parallel,  and 
the  capital  account  has  been  increased  to  2.977,513  francs,  while 
it  holds  now  no  fewer  than  37  communal  concessions,  opening 
the  way  to  further  canal  work,  as  well  as  considerable  incidervtal 
supiily  for  light  and  power  from  at  least  three  central  plants. 


Relations  of  Telegraphy  and  Telephony. 

In  a  recent  discussion  of  the  Western  Union  situation  and  of 
telegraph  property  as  an  investment,  the  Boston  Ntws  Bureau  re- 
marks: "Formerly  between  two  cities  in  Massachusetts  40  wires 
were  humming  with  Western  Union  messages;  to-day  40  telcph  ne 
wires  are  doing  the  business,  and  two  telegraph  wires  could  take 
care  of  all  the  telegraph  messages  between  those  two  citie-  an<l  yet 
the  Postal  Company  is  there  dividing  what  little  telegraph  b  isiness 
there  is  le-ft.  The  Western  Ur.ion  compared  with  the  telephone  s  s- 
tem  is  a  stage  coach  in  comparison  with  the  railroad. 

"A  few  years  hence  the  American  Telephone  and  Telegraph  Com- 
pany will  be  in  a  position  to  do  what  little  telegraph  business  i'i  re- 
(juired  in  this  country  at  a  minimum  cost  a-*  a  mere  incident  of  the 
telephone  business.  .\\  present  the  Telephone  Conip.Tny  is  ha.  ing 
its  hands  full  with  the  construction  of  new  lines  to  meet  the  demands 
of  its  enormously  expanding  business. 

"Nearly  one-half  the  population  of  the  United  States  is  in  cities, 
and  this  means  that  in  the  future  more  than  one-half  t'le  pe^pl  ^  of 
the  United  Stales  will  be  within  easy  reach  of  the  trlephonc.  and 
this  one-half  will  be  the  active  half  of  the  population,  and  the 
people  who  use  the  telegraph  will  be  a  decreasing  number. 

"The  Western  Union  Company  is  laden  with  such  leases  and 
water-soaked  capital  as  to  make  impossible  to  consider  an  enlarge- 
ment of  itself  into  the  telephone  field  while  the  Bell  Telephone  sys- 
tem of  the  covmtry  is  doubling  and  quadrupling  all  the  teli-graph 
lines.  The  Telephone  Company  has  not  only  a  telephone  system 
paying  expenses  and  a  fair  interest  upon  the  cMistruction  cost,  but 
it  has  a  telegraph  system  at  absolutely  no  cost,  and  which  is  now 
unused,  for  you  can  telephone  and  telegraph  on  the  same  lines  at 
the  same  time  without  interference.  It  has,  furthermore,  the  great 
necessary  adjunct  of  the  telegraph  service — a  messenger  system,  for 
the  collection  of  dispatches,  and  this  messenger  system  is  its 
1.500,000  telephone  stations  in  the  United  States.' 
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Telephony   in   Australia. 


A  government  report  of  nearly  200  closely  printed  quarto  pages, 
containing  the  deliberations,  investigations  and  recommendations  of 
a  committee  of  the  Australian  Post  and  Telegraph  Department,  ap- 
pointed to  inquire  into  the  condition  of  the  telegraph  and  tele- 
phone systems  of  the  states  of  the  commonwealth,  gives  some  inter- 
esting information  regarding  the  status  of  telephony  in  Australia,  and 
the  proposals  for  the  reconstruction  and  development  of  the  tele- 
phone systems  of  the  commonwealth.  The  committee  was  instructed 
to  make  a  thorough  inquiry  into  the  existing  systems  of  telephony, 
with  a  view  to  submit  recommendations  aimed  at  the  removal  of 
defects  of  construction,  maintenance,  working  and  management. 
Under  "construction,"  all  branches  of  a  telephone  system  were  to  be 
dealt  with,  and  the  preparation  of  standard  specifications  for  all 
material  and  necessary  works  was  included.  Under  "management" 
was  included  the  vexed  question  of  telephone  rates.  The  instruc- 
tions to  the  committee  advised  that  "in  dealing  with  the  whole  subject 
as  well  as  with  the  detailed  objects  thus  placed  before  the  committee, 
it  must  be  remembered  that  the  principal  objects  to  be  attained  are: 
greatly  increased  efficiency  as  compared  with  the  existing  systems 
and  greater  economy  in  construction,  maintenance  and  working, 
together  with  the  largest  measures  of  uniformity  available." 

The  committee,  consisting  of  Sir  Charles  Todd,  K.  C.  M.  G.,  deputy 
postmaster-general  and  superintendent  of  telegraphs.  South  Austra- 
lia;  Mr.  J.  Y.  Nelson,  chief  electrician.  New  South  Wales;  Mr. 
H.  W.  Jenvey,  chief  electrician,  Victoria,  and  Mr.  J.  Hesketh,  elec- 
trical engineer,  Queensland,  carried  out  its  work  in  a  very  thorough 
manner,  holding  sittings  both  in  Melbourne  and  in  Adelaide,  making 
thorough  investigations  of  the  existing  telephone  systems  in  Mel- 
bourne, Brisbane,  Sydney  and  Adelaide,  and  securing  full  reports 
on  the  telephone  systems  of  Victoria,  New  South  Wales,  Queens- 
land, South  Australia  and  Tasmania  from  the  officers  in  charge.  In 
1899  and  1900  Mr.  T.  Howard,  assistant  electrical  engineer  of  the 
department,  made  a  tour  of  the  world  to  investigate  telephone  con- 
ditions in  the'  United  States  and  Europe,  and  his  report  and  evi- 
dence were  of  great  value  to  the  committee  in  arriving  at  the  recom- 
mendations made  in  the  report.  Mr.  Arthur  Williamson,  the  repre- 
sentative of  the  Western  Electric  Company,  also  gave  highly  useful 
evidence  regarding  the  various  features  of  the  common  battery 
system. 

The  committee  as  a  result  of  its  deliberations  on  the  reports  and 
evidence  presented  recommended  the  adoption  of  the  common  bat- 
tery system  for  large  exchanges,  i.  e.,  exchanges  of  over  2,000  lines. 
For  smaller  exchanges,  the  bridging  system  was  deemed  adequate 
to  meet  the  conditions.  The  complete  reconstruction  of  the  tele- 
phone systems  of  the  three  larger  cities,  Sydney,  Melbourne  and  Ade- 
laide, is  recommended.  The  Sydney  system,  including  suburban 
exchanges,  had,  at  the  time  the  report  was  made,  8,555  stations  con- 
nected, with  a  spare  capacity  in  the  switchboard  of  but  290  lines. 
The  existing  switchboard  had  been  in  use  but  18  months,  but  for 
various  reasons  the  committee  recommended  its  abandonment  in 
favor  of  a  complete  common  battery  system,  at  an  estimated  total 
cost,  including  the  necessary  alterations  to  the  central  office  build- 
ing, of  $234,000.  In  recommending  the  adoption  of  the  common  bat- 
tery system,  the  committee  was  much  exercised  over  th'e  question 
of  subscribers'  instruments,  as  the  cost  of  new  instruments  for 
every  subscriber's  station  adds  so  largely  to  the  total  cost  of  the 
change.  It  was  recommended  that  if  possible  the  existing  instru- 
ments be  converted  into  common  battery  sets.  The  reconstruction 
of  the  Sydney  system,  recommended  by  the  committee,  involves  also 
an  expenditure  of  $186,000  for  new  outside  work,  and  $45,000  for 
new  switchboards  for  the  smaller  central  offices,  making  a  total  ex- 
penditure of  $465,000,  to  be  spent  at  the  rate  of  about  $155,000  a 
year,  for  three  years. 

For  Melbourne,  an  even  more  thorough  and  complete  scheme  of 
reconstruction  is  recommended  than  for  Sydney.  The  present  over- 
head wire  distribution  is  to  be  replaced  by  a  complete  underground 
system,  starting  with  a  tunnel  from  the  central  office.  The  tunnel 
will  run  about  1.200  yards  through  the  center  of  the  city  and  from 
it.  with  branch  conduits  in  various  directions,  to  carry  the  cables 
along  the  different  routes  to  the  distributing  points.  Underground 
conduits  are  to  be  built  even  out  to  various  suburban  points.  The 
main  central  office  is  to  be  equipped  with  a  common  battery  switch- 
board, having  a  present  capacity  of  5.000  lines  and  an  ultimate 
capacity  of  10,000  lines.    The  existing  system  at  Melbourne  comprises 


about  3,100  lines  with  1,800  extension  stations.  The  total  cost  of 
the  extensive  reconstruction  recommended  is  about  $1,132,000,  of 
which  $777,000  is  for  tunnel  conduits  and  cables,  $150,000  for  the 
exchange  equipment,  $120,000  for  subscribers'  instruments,  $50,000 
for  alterations  to  the  central  office  building,  and  $35,000  for  labor 
and  supervision.  The  expenditure  is  to  be  spread  over  three  years, 
about  $320,000  being  allotted  to  the  first  year,  $410,000  to  the  second 
year,  and  $402,000  to  the  third  year.  The  report  says  that  the  com- 
mittee appreciates  the  magnitude  of  the  expenditure  recommended, 
but  points  out  that  the  whole  of  the  Melbourne  system  requires  im- 
mediate and  complete  attention  if  a  satisfactory  service  is  to  be 
given.  No  part  of  the  work  recommended  can  be  omitted  without 
marring  the  whole  scheme.  It  is  not  practicable  to  take  any  half 
measures,  and  it  is  impossible  to  stand  still. 

For  Adelaide,  an  underground  distribution  system  and  a  new  com- 
mon battery  exchange  are  recommended,  at  a  total  outlay  of  $450,000, 
the  expenditure  to  be  spread  over  three  years,  as  in  the  other  cases. 

The  committee  points  that  its  drastic  recommendations  for  re- 
construction might  lead  to  the  inference  that  the  selection  of  tele- 
phone systems  in  Australia  had  originally  been  ill-advised  and  the 
construction  bad,  but  this  is  not  really  so.  The  systems  adopted 
were,  at  the  time,  standard  throughout  the  telephone  world.  What 
was  done  in  Australia  was  being  done  in  all  other  countries,  and  the 
action  now  recommended  is  likewise  the  action  necessary  not  only 
in  Australia,  but  necessary  and  being  taken  in  every  system  of  im- 
portance elsewhere.  For  example,  in  the  annual  report  of  the  Amer- 
ican Bell  Telephone  Company  for  1900  occurs  the  following :  "In 
the  larger  exchanges  the  old  type  of  multiple  switchboards  is  fast 
being  replaced  by  relay  boards  equipped  with  electric  lamp  signals 
and  central  battery  plant  installed  in  buildings  specially  designed 
for  the  purpose  and  owned  by  the  companies."  So  that  the  work 
recommended  for  Australia  is  only  another  illustration  of  the  uni- 
versal telephone  habit  of  rebuilding,  and  incidentally  an  application 
of  the  national  motto — "Advance,  Australia !" 

As  regards  underground  work,  cables,  conduits  and  so  forth,  the 
recommendations  of  the  committee  followed  American  practice 
pretty  closely,  as  it  will  have  been  seen  they  do  in  regard  to  central 
office  equipment. 

In  long-distance  work,  little  is  done  in  Australia.  In  New  South 
Wales  the  longest  line  is  that  between  Sydney  and  Bathurst.  155 
miles ;  in  Victoria,  between  Melbourne  and  Bendigo,  102  miles  ;  and 
in  Queensland,  between  Brisbane  and  Warwick,  155  miles.  Some  of 
the  lines  pay  well  and  others  do  not,  taking  into  account  the  loss 
of  telegraph  revenue  caused  by  their  competition.  The  committee 
recommends  the  construction  of  a  line  between  Sydney  and  Mel- 
bourne, 625  miles,  at  a  total  estimated  cost  of  $250,000.  using  30-foot 
poles  and  6oo-lb.  copper  wire.  Taking  the  working  capacity  of 
the  line  at  70  three-minute  conversations  a  day,  the  line,  if  it  were 
used  to  the  extent  of  half  its  full  capacity,  would  yield  an  annual 
revenue,  at  a  rate  of  $1.62  for  three  minutes'  use.  of  $17,060  a  year, 
or  a  profit  of  $3,810  over  :he  estimated  working  expenses  of  $13,250. 
In  estimating  the  probable  revenue,  the  committee  have  adopted  the 
most  disadvantageous  view  of  the  expected  business  in  order  that 
they  may  be  on  perfectly  safe  ground  in  recommending  the  construc- 
tion of  the  line.  The  fact  is  referred  to,  in  considering  the  probable 
effect  on  the  telegraph  revenue,  that  the  establishment  of  a  telephone 
line  between  large  cities  creates  business  which  did  not  previously 
exist,  while  it  has  almost  always  foll'iwed  that  the  telephone  re- 
ceipts steadily  increase  year  by  year.  The  Australian  long-distance 
rates  are  based  on  the  English  rates,  the  tariff  for  three-minute 
conversations  being  as  follows:  For  a  distance  of  2^  miles  or  less, 
12  cents,  the  rates  rising  by  6  cents  for  ea^h  additional  25  miles. 
Tl  e  public  station  rate  for  a  local  message  is  6  cents. 

The  committee  went  very  thoroughly  into  the  subject  of  rates, 
and  emphatically  endorsed  the  message  rate  system,  recommending  a 
scheme  of  message  rates,  which  is  not  to  be  introduced,  however, 
until  the  reconstruction  of  the  principal  exchange  is  sufficiently  ad- 
vanced to  cope  with  the  increase  of  subscribers  expected  to  result 
from  the  adoption  of  message  rates.  The  existing  rates  in  Austra- 
lia are  all  flat,  ranging  from  $45  a  year  for  business  service  in  Mel- 
bourne and  Sydney  to  $30  a  year  in  smaller  places.  Mileage  is 
charged  on  lines  extending  over  a  mile  from  the  exchange;  in  some 
cases  the  mileage  charge  applies  to  lines  over  hslf  a  mile  long,  but 
the  one-inile  radius  is  the  usual  practice.  Having  discussed  fully 
the  existing  Australian  rates  and  the  practice  regarding  telephone 
rates  followed  in  other  countries,  the  committee  declared  in  favor 
of  the  message  rate  or  toll  system,  being  of  the  opinion  that  "the 
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most  equitable  system  of  charging  is  that  which  makes  a  fixed 
annual  charge  to  each  subscriber  to  cover  interest  and  sinking  fund 
en  the  average  capital  outlay,  together  with  a  minimum  number  of 
free  calls,  and  an  additional  charge  for  each  call  beyond  the  mini- 
mum." The  committee  further  pointed  out  that  "the  fixed  charges 
should  vary  with  the  mileage  and  with  the  size  of  the  exchange 
within  certain  limits,  seeing  that  the  average  capital  outlay  per  sub- 
scriber varies  with  the  length  of  the  line  and  is  greater  with  a 
large  than  with  a  small  exchange.  It  must  also  be  remembered 
that  the  value  of  the  service  to  a  subscriber  on  a  large  exchange  is 
greater  than  that  on  a  small  one." 

The  scheme  of  rates  recommended  by  the  committee  comprises 
a  minimum  rate  dependent  on  the  size  of  the  system,  the  minimum 
rate  including  300  calls.  Additional  calls  up  to  1,000  are  to  LOst 
2  cents  each,  from  1,000  to  5,000  i  cent  each,  and  from  5,oco  upward 
Yi  cent  each.  The  minimum  rates  are  for  exchanges  up  10  5,000 
lines,  $22.50;  for  exchanges  from  5,000  to  20,000  lines,  $25,  and  for 
exchanges  of  over  20,000  lines,  $30.  At  these  rates  1,800  calls  a  year, 
say  six  a  day,  will  cost,  in  a  5,000-line  system,  about  $48,  a  little  over 
the  present  rate.  The  present  average  daily  traffic  per  line  in  Mel- 
bourne and  Sydney  is  between  13  and  14.  There  arc  some  lines, 
having  a  very  large  use.  One  line  sent  163  calls  in  a  day.  Another 
gave  a  daily  average  of  103  for  six  days,  and  another,  in  Brisbane, 
gave  a  daily  average  of  86  for  ten  days. 

The  reasons  for  recommending  the  adoption  of  the  message-rate 
system  in  place  of  the  present  flat  rates  are  summarized  in  the  re- 
port as  follows:  (i)  The  committee  are  convinced  of  the  impos- 
siblity  of  giving  a  thoroughly  satisfactory  service  in  any  large  ex- 
change, with  the  existing  rates  of  subscription  and  an  unlimited 
number  of  calls,  without  an  increase  in  the  operating  and  working 
expenses  out  of  proportion  to  the  present  revenue.  (  2)  Unnecessary 
conversations  are  avoided.  (3)  Subscribers  pay  amounts  propor- 
tional to  the  use  they  make  of  the  system.  (4)  The  service  is  im- 
proved by  the  reduction  of  unnecessary  calls,  and,  therefore,  of  the 
frequency  with  which  lines  are  reported  "engaged."  (5)  The  ser- 
vice would  be  further  improved  by  the  calls  to  be  answered  by  each 
operator  being  reduced. 


Cross-Section  of  Electrical  Conductors. 


By  Thos.  Griswold,  Jr. 

THE  total  annual   cost  of  using  electrical  conductors   may  be 
taken  as  the  sum  of  the  watt  and  interest  losses.    The  yearly 
investment  loss  per  1,000  feet  of  conductor  is  expressed  by 
the  equation, 

/  =  fkw,  ( I ) 

in  which  w  is  the  weight  of  conductor  per  i.ooo  feet,  k  the  cost  per 
lb.  erected,  and  /  is  the  assumed  combined  rates  of  interest,  depre- 
ciation, taxes,  etc. 

The  annual  watt  loss  per  i.ooo  feet  of  conductor  is  expressed  by 
the  equation, 

L-'&.jGnKPR,  (2) 

in  which  R  is  the  resistance  of  1,000  feet  of  conductor,  /  is  the  cur- 
rucnt,  K  the  cost  per  kw-hour,  and  «  the  percentage  of  time  the  con- 
ductor is  used. 

Taking  D  as  the  diameter  of  the  conductor  in  mils  and  mi  and  p  -is 
constants. 


''  =  'h 


Substituting  (3)  and   (4)   in  (l)  and   (2). 
/  =  fkpD' 

/.  =  8.76   'i^ 
then, 


/+  A  ^fkpD*  +  ».76 


IT 


(3) 
(4) 

(5) 

(6) 

•  7) 


For  a  particular  value  oi  D,  I  -r  L  will  be  a  minimum.    Differenti- 
ating (7),  equating  to  zero,  transposing  and  eliminating, 


//tp  IP  =  8.76 


nK  Pm 


(8) 


which  expresses  the  conditions  determining  a  minimum  value  of 
I  -r  L.  By  comparing  (8)  with  (5)  and  (6)  it  will  be  seen  that  tht 
total  annual  loss  is  least  when  the  investment  and  watt  losses  are 
equal. 

From  (8), 


/?• 


=  /V 


8.76  fi/C  m 
fkp 


(9) 


For  copper  of  97  per  cent,   conductivity  and  8.93  sp.  gravity,  at 
75"  Fah., 

p  —  .003041,  (10) 

m  =  10832.  (11) 

For  aluminum  of  61   per   cent,   conductivity,  2.68   sp.  gravity  at 
75°  Fah., 

p  =  .0009129,  (12) 

m  =  17223.  (13) 

Substituting  these  values  of  m  and  p  in  (9)  and  distinguishing  the 
two  metals  by  their  chemical  symbols  in  subscript,  we  have. 


^V..  =  5586  / 


ft/C 


Cu 


\~7k 


nK 


^./  =  '^«56/V4f 


114) 


(151 


These  last  two  equations  give  the  circular  mils  cross-section,  in 
the  use  of  whidi  for  the  current  /  the  annual  loss  will  be  the  leaiL 


By  putting  I  ■=  i,  we  have. 


DK     = 


?tK 


'cu     =    5586    V-^i 


(16) 


and, 


D* 


Al 


=    12856  -J 


nK 

fk 


Equations  (16)  and  (17,)  give  the  circular  mils  per  ampere  for 
least  loss. 

Since  the  corresponding  increments  of  /  and  L  in  (7)  arc  of 
opposite  sign,  small  variations  in  D'  produce  even  smaller  variations 
in  (/  4-  L).  For  this  reason  the  use  of  a  commercial  size  cable  or 
conductor  nearest  to  the  thcdretical  size  given  by  the  formulas  will 
entail  an  annual  loss  but  slightly  in  excess  of  the  theoretical  least 
loss. 

For  bus-bars,  straps  and  bare  work  generally  the  formulas  will  be 
found  to  give  current  densities  well  within  the  insurance  rules.  With 
chciip  power  and  high  interest  charges,  expensive  circuits  and  limited 
periods  of  use.  results  should,  of  course,  be  checked  with  the  insur- 
ance rules  and  tables  of  safe  carrying  capacities. 


Telephony  in  Iowa. 


It  IS  stated  that  over  boo  telephone  companies  in  the 
State  have  made  reports  to  the  State  auditor.  The  largest  is  the 
Iowa  Telephone  Company,  of  Davenport,  the  Bell  Company,  with 
15.042  ttlcphoncs  connected.  The  Mutual,  of  Des  Moines,  reported 
1.938  telephones.  Other  big  companies  reported  as  follows:  Cedar 
Rapids  and  Marion.  1.668;  Cedar  Valley,  of  Waterloo,  1.603;  Ot- 
tumwa.  1.043;  Marshall  Telephone  Company,  663;  Greene  &  West- 
ern, of  Mason  City.  1.040;  Dubuque,  i.ooo;  Standard,  of  Waukon, 
1 .354 ;  Western  Electric,  of  Mason  City,  701 ;  Northern  Iowa,  of 
Cresco.  642;  Nebraska,  of  Omaha,  934;  Musses  Bros.,  of  .\tlantic, 
336;  Mississippi  Valley,  of  Keokuk,  273;  Martin  Telephone  Line, 
of  Webster  City.  300;  Hawkeye.  of  Perry,  758;  Hawkeye,  of  Belle 
Plaine.  860.  But  few  of  the  companies  report  large  mileage  of 
wire.  The  Cedar  Valley  has  688  miles,  the  Green  and  Western. 
327.  the  Mississippi  Valley,  of  Keokuk,  has  273.  and  the  Vinton 
and  Benton.  263. 
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Wireless  Telegraphy  in  Meteorology. 


By  Emile  Guarini. 

SINCE  wireless  telegraphy  passed  from  the  laboratory  to  the 
practical  stage,  means  have  steadily  been  sought  to  eliminate 
the  disturbances  produced  by  atmospheric  electricity 
in  the  receiving  apparatus.  While  these  disturbances  do  not  prevent 
transmission  they  are  none  the  less  annoying,  since  they  require 
that  the  signal  intervals  be  lengthened  beyond  what  would  be 
necessary  if  such  disturbances  did  not  occur. 

It  is  well  known  that  the  difference  of  the  potential  between  a 
point  in  the  atmosphere  and  the  earth  is  very  variable,  both  with  re- 
spect to  time  and  to  different  places.  Assume  that  Fig.  i  represents 
an  antenna  connected  to  earth  through  a  coherer.  The  difference  of 
potential  between  the  coherer  at  a  and  h  depends  upon  the  difference 


to  earth  of  the  charge  which  the  antennae  take  up  under  the  influence 
of  atmospheric  electricity.  This  phenomenon*  was  observed  at 
Wimereux  in  signaling  across  the  English  Channel,  in  1899;  one  day 
during  a  storm  it  was  possible  to  draw  sparks  from  the  antenna 
when  its  end  was  disconnected  from  the  apparatus;  but  as  soon  as 
the  end  was  reconnected  to  the  primary  of  the  induction  coil,  no 
effect  was  produced  at  the  receiver,  which  acted  as  well  as  ordinarily. 
However,  when  there  was  a  significant  variation  in  the  potential  of 
the  antennae  T  which  depends  on  the  variations  in  the  potential  of  the 
peak  of  the  antennae,  and  especially  that  of  the  earth  when  the  latter, 
which  ordinarily  is  negative,  becomes  positive,  as  when  it  rains). 
there  is  u.duction  in  the  secondary  coil  and  the  coherer  will  be  in- 
fluenced. Thus,  for  example,  in  experiments*  which  the  Marconi 
International  Marine  Company  made  between  Antibes  and  Biot, 
April,  1901,  notwithstanding  the  arrangement  of  Fig.  4  was  used,  it 
was  possible,  especially  during  the  warm  hours  of  the  day,  to  register 
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FIGS.    I   TO  6. — COHERER  CIRCUITS. 
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FIG.   7. — MULTIPLE  COHERER  CIRCUITS. 


of  potential  between  the  earth  and  the  upper  terminal  of  the  antennae. 
If  this  difference  of  potential  is  sufficient,  that  is  to  say,  if  it  exceeds 
the  critical  tension  if  the  coherer  (we  follow  Prof.  Blondel  in  using 
the  term  "cr  i!:  ,  tension,"  which  expresses  the  minimum  tension 
under  which  ih(  coherer  will  become  conductive),  the  latter  becomes 
conductive,  and  the  apparatus  which  it  actuates  (a  galvanometer,  a 
bell  or  a  register  operated,  for  example,  from  a  relay)  will  register 
a  signal.  Sometimes  when  in  normal  condition  the  coherer  is  not 
influenced,  but,  as  was  proved  in  the  Brussels-Maline-Antwerp  ex- 
periments,' if  there  is  a  break  either  between  the  antenna  and  the 
coherer  (Fig.  2),  or  between  the  coherer  and  the  earth  (Fig.  3),  it  is 
influenced.^  The  writer  and  Lieutenant  Poncelot  attributed  this  to  an 
atmospheric  current  traversing  the  antennae  from  the  peak  to  the 
earth ;  this  current  would  be  insufficient  to  actuate  the  coherer 
normally,  but  it  will  actuate  it  when  through  an  interruption  of  the 
circuit  extra  currents  are  set  up. 

It  is  known  that  when  the  weather  is  calm  the  potential  of  the 
air  is  always  positive,  and  that  it  increases  in  value  about  in  pro- 
portion with  the  height  from  the  earth.  It  will  thus  be  seen  that 
there  may  be  disturbing  effects  if,  as  some  experimenters  consider 
necessary,  long  vertical  antennas  are  employed,  the  length  increasing 
with  the  distance  between  stations. 

There  are  several  means  of  diminishing  the  untoward  effects  of 
atmospheric  electricity  on  wireless  telegraph  receivers  of  the  im- 
perfect contact  form.  Thus,  for  example,  very  short  antennae  may 
be  employed,  points  avoided,  or  a  coherer  employed  of  only  medium 
sensitiveness,  that  is  to  say,  having  a  low  critical  tension.  But  the 
means  which  up  to  the  present  seem  to  be  the  most  efficacious  against 
atmospheric  electricity  is  that  employed  by  Mr.  Marconi.  That  is 
to  say,  instead  of  connecting  the  antenna  directly  to  the  coherer,  it 
is  connected  to  the  primary  of  an  induction  coil,  in  the  secondary  of 
which  is  the  coherer  and  a  condenser  (Fig.  4). 

Let  us  consider  for  an  instant  what  occurs  with  this  disposition. 
The  direct  grounding  of  the  antennae  permits  the  continuous  flow 


parasitic  currents  that  at  times  attained  a  strength  which  interfered 
with  communications. 

Moreover,  the  receiver  is  influenced  when  lightning  occurs  within 
a  certain  range,  but  it  should  be  remarked  that  lightning  and  brusque 
variations  of  potential  at  the  extremities  of  the  antennae  only  occur 
at  infrequent  intervals,  and  thus  transmission  is  not  interfered  with 
any  more  than  in  the  case  of  ordinary  telegraphic  and  telephonic 
transmission. 

There  are  physicists,  however,  and  already  quite  a  number,  who  are 
working  along  lines  quite  different  from  those  of  Marconi  and 
others,  namely,  meteorolo^  :al  physicists.  Instead  of  endeavoring  to 
protect  receiving  apparatus  from  the  influence  of  atmospheric  dis- 
turbances they  seek  not  only  to  make  evident  and  record  such  effects, 
but  to  do  so  over  the  greatest  possible  distance.  Wireless  .elegraph 
apparatus  may  thus  serve  to  detect  and  record  atmospheric  electrical 
phenomena  in  normal  weather,  and  also  to  register  thunder  strokes, 
and  consequently  the  course  of  a  storm. 

Though  not  much  progress  has  been  made  in  the  way  of  applica- 
tions, following  are  some  examples :  Referring  to  Fig.  5,  suppose 
there  are  connected  with  a  single  antenna  having,  for  example,  a 
height  of  ten  meters,  three  coherers,  the  critical  tensions  of  which 
are  10,  20  and  30  volts,  respectively.  These  three  coherers,  which 
arc  at  the  s-'.me  distance  from  the  two  terminals  of  the  antennae,  are 
grounded,  either  directly  or  through  relayed  bells  having  different 
tones,  or  through  registers  indicating  hours.  If  the  difference  of 
potential  between  the  top  of  the  antennae  and  of  the  earth  is  greater 
than  10  volts  and  less  than  20  volts,  the  receiver  10  will  be  influerced, 
while  with  higher  voltages  either  the  receiver  20  or  the  receiver  30 
will  be  actuated,  the  latter,  of  course,  at  all  voltages  greater  than 
30.  The  fact  is  not  of  importance  that  the  other  two  receivers  are 
actuated  at  the  same  time  as  the  receiver  30.  Besides,  it  would  not 
be  difficult  to  make  arrangements  whereby  when  the  relay  of  re- 
ceiver 30  is  actuated  the  other  receivers  would  be  locked ;  this  could 


^  Electrical  World  and  Engineer,  April  3,  1901. 
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be  done  by  placing  the  armature  stop  of  relay  30  in  scries  with  the 
registers  10  and  20.  By  making  use  of  a  larger  number  of  instru- 
ments, one  would  be  enabled  to  construct  diagrams  giving  curves  of 
diflfercnce  of  potential  between  the  earth  and  a  point  situated  at  a 
definite  altitude. 

Let  us  next  examine  the  arrangement  of  Fig.  6.  In  this  case  there  is 


to  construct  a  diagram  such  as  that  of  Fig.  12,  which  gives  the 
number  of  lightning  discharges  registered  in  the  month  of  July 
by  apparatus  in  the  observatory  of  the  Technical  Institute  of  Gi:- 
genti,  which  ".vill  be  described  further  on.  If  it  is  the  desire  t* 
follow  the  courses  of  a  storm,  the  following  arrangement  may  be 
used :     From  what  has  been  said  before,  it  is  easily  seen  that  as 


D 


'6  — 


B 

FIGS.  8  .\.\D  9. — ARRANGEMENTS  FOR  THUNDER  STORMS. 


a  coherer  having  a  critical  tension  of  10  connected  on  the  one  side 
to  earth  and  the  other  to  the  arm  of  a  three-point  switch,  the  points 
of  which  arc  connected,  respectively,  to  three  vertical  antennae  of 
different  lengths,  namely,  10,  20  and  30  meters.  Now  move  the  arm 
over  the  points  until  the  coherer  is  actuated.  Suppose,  for  ex- 
ample, that  the  coherer  is  actuated  when  connected  with  point  2. 
It  will  then  be  known  that  at  a  certain  instant  the  difference  of 
potential  is  10  volts  at  an  altitude  of  20  meters. 

Fig.  7  represents  a  combination  of  the  arrangements  of  Fig*. 
5  and  6.  Here  there  are  several  coherers  of  different  critical  ten- 
sion, each  connected  to  an  antennae  of  different  length;  that  is 
to  say,  there  are  three  coherers  having  critical   tensions  of   10,  20 


KIGS.   10  AND   II. — ARRANGEMENT  FOR  THUNDER  STORMS. 

and  30  volts,  respectively,  one  being  connected  with  an  antinnae 
having  a  lieiglu  of  10  meters,  the  other  to  an  antennae  having  a 
height  of  20  meters,  and  the  third  to  an  antennae  h.tving  a  hei,.iht  of 
30  meters.  It  is  possible  with  t>uch  an  arrangement  to  obtain  in<lica- 
tions  wherewith  to  construct  curves  of  the  difference  of  potential 
at  different  hdghts. 

The  applications  to  registering  thunder  storms  arc  more  limited, 
but  present  a  greater  interest,  since  tiu-y  enable  us  to  i)blain  data 
pertaining  to  tho  state  of  the  atmosphere  within  a  given  regi<  n, 
and  even  enable  us  to  follow  the  progress  of  a  storm;  that  is  to 
say,  to  kiiow  with  some  degree  of  approximation  if  a  storm  will 
visit  a  certain  place.  In  the  case  of  hail  storms,  this  is  i.ndc  ^omc 
circumstances  of  the  utmost  imjiortance. 

Referring  to  Figs.  8  and  9.  suppose  that  at  a  certa  n  instant  the 
difference  of  potential  between  the  cloud,  //,  and  the  earth,  B, 
(Fig.  8),  or  between  the  cloud,  //,  and  another  cloud.  E  (Fig.  o>. 
is  sufficient  to  give  rise  to  a  discharge.  C,  in  the  direction  A  toward 
B,  or  A  toward  E ;  a  vibrating  movement  is  then  pr^  duced  in  the 
ether,  and  the  receiver  D  will  be  actuated  As  to  the  distance  ovef 
v.  hich  storms  can  be  signalled  by  such  an  arranpennnt.  this  de- 
pends upon  the  height  of  the  antennx.  on  its  surface,  on  the  elevation 
where  it  is  erected,  on  the  strength  of  tlie  atmospheric  discliarnc.  on 
the  distance  of  the  latter  from  the  apparatus,  and  the  height  at 
which  it  is  produced. 

Referring  to  Figs.  10  and  it,  suppose  an  obstacle  is  iiiterposc'l  be- 
tween the  coherer  and  cloud,  as.  for  example,  a  mnc.ntain  top.  the 
trantniitting  divt.incc  is  then,  as  in  the  case  of  wireless  telegraphy, 
greatly  diminished.  If  an  antenna  6  meters  high  is  situated  on  an 
elevated  point  (Fig.  ll),  from  which  'he  horizon  can  be  seen,  this 
distance  is  at  least  60  miles. 

It  is  sufficient  to  register  the  hour  and  the  number  of  dischames 


long  as  the  storm  is  a  great  distance  from  the  apparatus  only  ihe 
electrical  waves  produced  by  the  more  powerful  discharges  riach 
the  apparatus  at  an  intensity  sufficient  to  influence  the  coherer.  As 
a  consequence,  it  is  only  at  long  intervals  that  the  bell  is  operated. 
As,  however,  the  storm  approaches,  the  intensity  of  the  wavis  in- 
creases and  the  apparatus  is  actuated  at  shorter  intervals.  When 
the  storm  is  near  or  over  the  place,  the  bell  is  in  continual  operation. 
When  the  bell  rings  at  comparatively  long  inters'als  the  prospects 
are  that  a  storm  will  arrive  in  some  hours.  As  the  intervals  become 
progressively  shorter  the  storm  either  is  increasing  in  strength  or 
approaching.  If  the  number  of  signals  should  then  commence  to 
decrease  progressively,  it  would  signify  that  the  storm  is  receding 
or  decreasing  in  strength. 

MM.  Popoff,  Tommasina,  Poggio  Lera  and  Lancetta  are  those  to 
whom  credit  is  particularly  due  in  connection  with  appar.itus  for 
registering  thunder  storms.     The  apparatus  of  M.  Popoff.  professor 
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FIG.    12. — DIAGRAM    OF    DISCHARGES. 

of  the  Naval  School  at  Cronstadt.  Russia,  consists  (Fig.  13)  o£  a 
coherer  in  a  circuit  including  a  battery  and  a  relay;  another  circuit 
contains  a  bell,  and  the  relay  contact  is  in  shunt  with  the  first  at  the 
binding  posts  of  the  battery.  The  hammer  of  the  hell  is  so  arranged 
that  it  can  strike  the  coherer  at  each  vibration.  \  graphic  record 
is  obtained  by  means  of  a  Richard  register  mounted  in  ^hunt  with 
the  bell.  To  avoid  the  effect  of  sparks  at  the  bell  and  relays,  the 
coherer  is  stirrounded  by  a  double  metallic  case,  in  which  thtr-  is 
a  narrow  slip  that  allows  the  electric  waves  to  enter.' 

M.  Popoff  was  the  first  (in  1895,  that  is  to  say,  before  the  first 
Marconi  patent,  which  was  filed  in  England.  June  2.  1896)  to  con- 
.^truct  a  complete  and  practical  receiver  on  the  imperfect  contact 
system  tc  detect  clectroniagnetic  waves.  He  employed  his  .-rrangc- 
ment  first  to  register  thunder  discharges,  and  afterwards  in  the 
transmission  and  reception  of  wireless  telegraph  signals :  the  de- 
tails of  this  latter  work,  however,  have  not  been  published.  M. 
Popoff  connected  one  of  the  extremeties  of  the  coherer  to  a  light- 
ning rod,  or  simply  to  a  metallic  wire  on  a  long  mast,  the  other 
terminal  of  the  coherer  being  put  to  earth  (Fig.  14).  This  con- 
stituted an  arrangement  possessing  all  of  the  essential  parts  of  a 
wirdess  telegraph  system,  namely,  coherer,  antenna,  earth  connec- 
tion, relay,  tapper  and  recorder.  The  operation  of  the  apparatus  is 
evident.  At  each  series  of  waves  produced  by  the  lightning  the 
coherer  is  affected — to  a  greater  extent  if  an  antenna  i«  employed — 

*Vc>istnct.    AnnaUs    Telegrafhijjues.     March-.\pril.    !»♦?. 
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the  relay  apparatus  operates,  the  register  records  a  point,  and  as 
the  hammer  of  the  bell  taps  the  coherer  everything  is  returned  to  a 
normal  state. 

Prof.  Thomas  Tommasina,  of  the  University  of  Geneva,  as  early 


FIG.    13. — POPOFF  ARRANGEMENT. 

as  1898  (publication  made  Jan.  5,  1899,  in  a  communication  to  the 
Societe  des  Sciences  Physiques  et  Naturelles  de  Geneve)  experi- 
mented with  a  very  simple  apparatus,  consisting  of  a  coherer  con- 
nected on  the  one  side  with  an  antenna  and  on  the  other  side  with 
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FIG.    14. — POPOFF   ARRANGEMENT. 


the  earth  in  series  with  a  battery  and  a  telephone,  the  coherer  being 
inserted  within  the  telephone.  Sometimes  Prof.  Tommasina  used 
filings  coherers,  in  which  case  the  telephone  diaphragm  took  the 
place  of  a  tapper  (Fig.  16),  but  more  often  the  telephone  was  sup- 


FIGS.    15  AND   16. — TOMMASINA  TELEPHONE  COHERERS. 

plied  with  a  carbon  decohering  coherer  without  any  metallic  con- 
tact  (Fig.   15). 

Referring  to  Fig.   16,  a  is  the  telephone  coil :   h,  telephone  dia- 
phragm;  c  and  d,  insulation;  c,  coherer  insulation;  f,  filings  cavity; 


g,  mica  shett;  /i  and  i,  coherer  electrodes;  k,  insulating  membrane; 
I,  iron  plate;  m,  filings;  n  and  o,  silver  plate-.;  />  and  q,  mica,  and 
r  and  s,  telephone  terminals.  A  photographic  view  of  the  telephone- 
receiver  is  shown  in  Fig.  17. 

The  electro-radiaphone,  as  the  apparatus  has  been  called  by  Prof. 
Tommasina,  not  requiring  adjustment  is  very  adaptable  for  making 
observations  on  the  progress  of  d  stant  storms.  Thtre  are  required 
only  a  single  cell  of  dry  battery  and  some  exterior  wires,  which  may 
even  be  placed  horizontally;  but  it  is  necessary  to  have  great  care 
as  to  the  insulation  of  the  ends  of  these  wires,  v.  hich  constitut;  the 
receiving  antennae. 

Prof,  '^ommasina  has  made  many  observations,  both  at  Intra,  on 


FIG.    17. — TOMMASINA    TELEPHONE   RECEIVER. 

Lake  Maggiore,  in  Italy,  and  at  his  laboratory  near  Geneva,  in 
Switzerland,  and  he  has  found  that  the  ekctro-radiaphone  gives 
, forth  a  number  of  sounds,  which  together  produce  the  illusion  that 
one  has  been  transported  to  the  vicinity  01  ihe  storm  and  is  lu..^- ..- 
ing  it  in  all  of  its  phases. 

The  laboratory  of  Mr.  Tommasina  has  an  elevation  of  only  six 
meters  above  the  ground.  The  receiving  antennae  (Fig.  18)  con- 
sists of  three  copper  wires;  outside  of  the  window  through  which 
they  pass,  these  wires  are  spread  out  and  extend  over  a  roof  terrace 
open  on  all  of  its  sides.  The  exterior  end  of  the  three  wirt^.  itr- 
minated  in  rubber  tubes,  are  secured  to  paraffine  glass  insulators, 
both  inside  and  on  the  masts,  thus  preventing  the  final  tour  me.crs 
from  becoming  wetted  by  rain.  The  insulators  are  12  feet  from  the 
earth  and  two  meters  distant  from  each  other:  each  wire  i^  30  meur.- 
long.  In  the  laboratory  the  circuit  is  grounded  on  water  pipes,  and 
finally,  in  order  to  avoid  all  danger  both  to  persons  and  apparatus, 
when  the  storm  is  near  at  hand  connection  is  broken  both  with  the 
earth  and  with  the  aerial  wires,  whirh  are  then  insulated  at  both 
ends.  A  telephonic  receiver  in  the  office  and  one  in  the  bedroom, 
together  with  a  signal  bell,  enable  Prof.  Tommasina  to  follow  day 


FIG.     iS. — TOMMASINA    L.\B0RAT0RY. 

and  night  the  intensity  and  progress  of  distant  storms  without  much 
inconvenience. 

"On  Sept.  29,  1900.  exactly  at  midday."  Professor  Tommasina 
relates,  "the  weather  was  very  fine,  but  the  electro-radiaphone  in  the 
morning  continued  to  indicate  by  various  sounds  and  distinct  shocks 
that  discharges  were  ceriainly  occuring  at  great  distances.  Toward 
2  o'clock  the  sounds  became  more  and  more  energetic.  Some  re- 
sembled strong  and  prolonged  thunder  claps  at  frequent  intervals. 
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"Finally,  the  intervals  between  the  signals  became  shorter,  and  at 
half-past  three  o'clock  the  sounds  were  incessant.  The  lightning 
at  this  time  became  visible  and  large  clouds  commenced  to  form ; 
no  thunder,  however,  was  yet  heard,  but  in  the  telephone  the  noise 


FIG.     19. — LERA    ARR.\XGEMENT. 

became  progressively  more  intense.  Suddenly  it  was  modified  and 
a  sharp  and  continuous  crackling  was  heard.  Some  instants  later 
the  rain  commenced  to  fall,  and  at  the  same  time  the  first  stroke  of 
thuiuicr  was  heard.     I  scarcely  had  time  to  disconnect  the  appara- 


FIG.  20. — I.EK.\   ARRANGEMENT. 

tus  when  a  storm  of  extraordinary  force  burst  forth.  The  streets 
were  filletl  with  water,  lightning  occurred  without  interruption, 
and  several  strokes  took  effect  in  the  vicinity.  Later  I  could  hear 
in  my  apparatus  the  last  discharges  at  a  great  distance." 

M.  Poggio  Lera,  of  Catania,  has  successfully  employed  several  dis- 
positions.    First  he   used    the  arrangement   shown   in    Fig.    19.     In 


KIG.    2\. — LERA    ARRANGEMENT. 

this  arrangement  there  is  an  antenna  connected  to  the  earth  through 
a  coherer,  and  having  in  its  circuit  a  toothed-lightning  arrester  and 
a  mica  condenser.  The  coherer  is  in  circuit  with  a  battery  and  relay, 
which  latter  closes  the  circuit  of  another  battery  and  actuates  a 
register  and  a  tapper,  the  former  being  in  shunt  with  the  binding 
posts  of  the  latter.  Later  M.  Lera,  relying  on  the  fact  that  the 
lowering  of  the  resistance  of  the  coherer,  and  consequently  the 
strength  of  the  current  in  the  relay,  bal.ery.  coherer  circuit,  varies 
to  a  certain  extent  with  the  strength  of  the  electromagnetic  waves, 
by  means  of  a  series  of  relay?  of  different  sensitiveness  acting  pro- 


gressively (Figs.  20  and  21)  according  to  the  conductivity  acquired 
by  the  coherer,  was  enabled  to  devise  an  apparatus  tracing  shorter 
or  longer  lines  according  to  the  intensity  of  the  distant  discharges. 
Later  M.  Lera  simplified  these  arrangements  and  employed  an  appa- 
ratus which  differs  little  from  that  of  Fig.  19.  This  apparatus,  which 
is  employed  in  several  meteorological  observatories  in  Italy,  notably 
in  Sicily,  consists  of  an  antenna  connected  to  the  earth  through 
a  toothed  lightning  arrester  and  having  in  circuit  a  coherer ;  a  sub- 


FIG.   2.J.. — LERA    RECEIVER. 

stantial  but  sensitive  relay  in  circuit  with  a  coherer  and  a  battery, 
actuates  a  bell  which  serves  as  an  alarm  and  tapper,  on  the  outgoing 
stroke  the  tapper  striking  a  bell  and  on  the  ingoing  stroke  tapping 
the  coherer  (Fig.  22). 

The  coherer  apparatus  of  Prof.  Lancetta,  of  the  Royal  Technical 
Institution  of  Girgenti,  and  which  the  inventor  has  named  the 
"Electrographe,"  consists  of  a  grounded  coherer  connected  with  an 
antenna,  and  having  in  circuit  a  battery  and  a  galvanometer  coil,  the 
needle  of  which  when  deflected  causes  a  small  piece  of  platinum  to 
close  the  circuit  of  a  battery  and  a  bell.     The  armature  of  the  bell 


FIG.    23. — LANCETTA    ARRANGEMENT. 

carries  on  the  one  end  a  pencil  and  on  the  other  a  hammer.  The 
register  is  completed  by  a  dial  on  which  the  hours  are  marked,  but 
in  inverted  order  as  compared  with  the  ordinary  clock  dial :  the 
dial  is  caused  to  move  by  clockwork,  a  complete  revolution  being 
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It  maj-  first  be  ^r;cfly  stAted  as  toliov^-s ;  The  connnnitj-  ot  the  line 
or  csrccit  is  broken  up  by  dividing  it  into  disconnected  sections  or 
parts.  These  sections  Are  made  ot  certAin  lengths,  depending  c*»  th« 
conditions  in  eAch  CAse  The  sections  Are  then  connected  in  serie* 
dirotigh  suitAbie  :r.d;;«rt-\-e  of\  ices,  sach  as  condensers  or  rnd\3CtAnc< 
cmISk  thus  tontiTHj:  a  \-,r;;;A".">  vViscontiniJous  line,  in  which  the  elec- 
trical impulses  Art  trsr.sr.-.iTted  o\-er  the  innctiows  by  inv^\Jcrion  and 
over  the  sepatAte  sectx^r.s  by  condxiction.  the  tinal  result  beit^  the 
same  as  with  the  usuaI  contin;jo«s  conductors,  i.  e..  the  recei%-ing 
AppATAtys  rcprodjices  the  signAls  or  impulses  sent  forth  by  the  trans 
mitter.  , 

B>-  breiking  np  the  continuity  of  the  Kne,  cnronlation  of  the  retarvia- 
tion  is  prexTcnted,  As  is  x^-ell  lcno*-n  the  retAtdAtion  increAses  as  the 
SQUAre  of  the  kngth  of  the  line.  .\  line  or  cable  t.ooo  miles  in  length 
will  hA\Te  A  million  times  as  m\jch  retAtdaticn  as  a  line  one  mile  long. 
The  re\-erse  is  also  trxte,  and  the  retardation  decreAses  as  the  s^^iiare 
of  the  revii:cti»">n  in  length,  .so  thAt  ■w-e  CAn  make  the  retArdAtiv>n  in  a 
conductor  as  sniall  as  w-e  wish  by  redxicing  its  length.  B>-  dividing  it 
into  sections  so  short  thAt  the  t^tardAtion  in  eACh  section  is  practicAlIx- 
nii,  and  forming  a  line  with  such  sections,  the  whole  line  will  a1.*o  be 
free  from  retardation,  no  matter  how  loi^  it  is.  provide<d  we  connect 
the  sections  by  de^  ices  which  will  transmit  the  signals  or  impulses, 
but  on  the  other  hand  x^-ill  not  permit  the  cumulativfl*  effect  in  the 
composite  line, 

ThAt  CAn  be  Av-Cv^nxplished  by  electricAl  condensers  or  equivalent  de- 
>-ices.  among  which  mAy  be  mentioned  self-inducti>-e  coils.  When 
condensers  Are  used,  the  ends  of  the  AdiAcent  sections  atx  pro\>erlT 
connected  to  the  opposite  armatures  of  the  condensers  A  section 
thus  freed  from  retardation  is  called  a  '^on-inductixV  section,  and 
A  line  composed  of  such  secticws  Arrat^ied  in  series  ACCi">rding  to  the 
patented  s>-stem.  is  a  non-inducti\-e  line  or  cable,  meamng  one  whick 
is  practicAlly  free  from  inductix-e  resistanceSs  or  sufficiently  so  to 
ans'w-er  the  purpose  in  the  §-i\-en  conditions. 

The  line  vthat  is  to  sa>\  the  portiovi  which  is  bet^^T^en  the  terminals 
which  Are  operAting  At  the  time"*  is  connected  to  earth  throxtgh  the 
station  apparatus  at  each  end.  but  it  has  no  earth  connections  between 
those  termiuAls,  no  mAtter  how  marvN-  stations  it  passes  thr«.nigh  or 
how  mAn>-  lines  are  Cv>nnecte\i  in  series.  All  intenuc^iute  calling,  re- 
lax >ng,  receiving  and  other  mstnmients  are  inserted!  in  the  line  witho«t 
groimds.  \mless  the  grounded  station  is  to  become  a  terminal. 

0>*ing  to  the  absence  of  inducti\-e  resistAnces  in  the  conductor, 
the  possible  length  of  line  which  can  be  operated  by  this  sj-stem  is 
many  times  greater  than  by  the  present  systems.    It  can  be  relA>-e4. 


.^■-«;\-er.  Mti  dw  «r«  hue  »«}  be  org»nu«d  odKr  on  dus  ^rstcn  or 
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W.K6R.VM  -VNP  l*:t.VtL$  OF  CtliOXtT. 

For  the  same  reason  no  t-wmw^^on  fiF^cf  is  f-.yi-s^hf^  and  the  retardtah- 
tTon  ^>n  the  whole  line  is  numerically  eqvwl  t.-  ,  .  section. 

This  last  statemerit.  alvH;t  the  va;«e  of  the  has  net 

been  \-erined  by  n'seas.;renient.  but  it  is  beliexrd  to  be  cv>rTw; 

It  is  not  alwaj-s  necessarx-  to  remox^e  the  retardaticm  con^pleteljr, 
as  in  sott«  cases  a  n>oderAte  anKMmt  of  indxKtix^e  resistance  would  be 
of  small  practical  consequence.  The  theoretically  correct  ann^unt  caa 
be  ascertained  by  calculAtion.  and  the  required  approxittwtion  to  ptr* 
fection  can  be  foxmd  by  e>qperin^nt  The  amount  sv>  found  will  be 
the  standard  or  prx>per  inducti\-e  resistance  whjch  n>ay  b-e  alloxrexi  in 
the  sections  of  that  line  or  circuit,  "^he  indxictixT  resistance  must  not 
evcecvi  that  amount  in  arsv  sec? -on :  but  it  nwiy  be  less  than  that  in 
one  or  more  sections,  w  ;  '-ic  perK^mvance  of  the  utte. 

In  the  same  wax.  the  oe  in  any  i->ne  sectiv>n  of  the 

line  must  not  exceevl  the  standard,  which  i<  nom>aH>-  the  ohmic  resist- 
ance of  the  section  containing  the  transmitting  apixaratus.  and  whicb 
should  prooerlx-  control  the  action  of  the  entire  line.  The  frequency 
and  rate  of  charge  and  discharge  of  tlie  transmitting  condenser  t.the 
v^ne  to  which  the  generator  is  connected >  compel  a  li^  action  in  all 
other  cv^ndensers  of  the  line.  The  condensers  do  not  chargt  and  dis- 
charge suddenlx-.  as  some  might  suppose,  but  precisely  in  acootvlance 
with  the  fomt  of  the  wax-e  or  impulse  gix-en  out  by  the  transnvtter 
The  ohmic  and  indvKtix-e  resistances  of  that  sectivMt  are,  therctore. 
the  standard  or  nwximum  resistances  alk'^xvable  in  the  sections  of  tkat 
line. 

The  electrostatic  capacities  of  the  ccMtdensers  must  be  sufficient  to 
becvMue  charged  to  the  desired  potential  by  the  cnrreitt  flowing  thrv'ivvgh 
the  gix'ien  resistances  for  the  time  occupied  by  the  longe.st  signal,  im- 
pulse or  current  wax-e  wbicb  is  to  be  transmitted.    The  electronK>tiTe 
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force  of  the  generator  must  be  high  enough  to  send  through  the  given 
resistances  a  current  large  enough  to  charge  the  condensers  as 
described — all  of  which  will  be  readily  understood  by  those  familiar 
with  the  properties  of  condensers. 

As  all  the  sections  must  conform  to  these  limitations,  it  is  evident 
that  the  greater  the  inductive  resistances  are  in  any  particular  line 
or  cable,  in  the  given  conditions,  the  shorter  the  sections  of  that  line 
must  be  cut  when  dividing  it  up,  in  order  to  conform  to  the  principles 
of  this  system.  No  matter  how  great  the  retardation  or  the  self- 
induction  may  be,  it  can  be  entirely  removed  by  simply  making  the 
sections  short  enough.  In  case  different  lines  are  connected  in  series, 
as,  for  instance,  a  submarine  cable  in  scries  with  a  pole  line,  the  cable 
sections  would  have  to  be  much  shorter  than  those  of  the  pole  wire, 
although  both  are  in  the  same  line;  and  if  the  line  is  organized 
according  to  the  principles  of  this  system,  it  will  operate  satisfactorily. 

It  is  worthy  of  note  that  this  method  is  not  limited  to  extended 
conductors  only,  but  is  equally  applicable  to  long  conductors  in  the 
form  of  coils  or  solenoids,  etc.  When  the  conductor  is  properly  divided 
into  sections  connected  by  condensers  or  equivalent  devices,  the  retard- 
ation and  '-clf-indiiction  arc  suppressed,  without  interfering  with  the 
dynamic  induction  of  each  turn  upon  the  others.  The  legitimate  and 
proper  action  of  the  coil  is  thus  greatly  increased  and  improved,  by 
the  removal  of  the  obstruction  previously  caused  by  the  inductive  re- 
sistances. This  will  be  specially  useful  in  the  long  secondaries  of 
induction  coils,  by  winding  the  coil  in  sections,  and  connecting  their 
terminals  through  suitable  condensers.  A  coil  is  to  be  treated  as  a  part 
of  the  line  or  circuit  which  contains  it.  and  the  sections  of  the  cdU 
must  come  within  the  same  section-standards  or  limits  as  the  other 
sections  of  the  line. 

The  foregoing  is  the  normal  arrangement  of  the  line  for  alternating, 
telephonic,  undulatory  and  similar  currents;  but  with  intermittent,  in- 
terrupted and  like  currents,  which  terminate  abruptly,  such  as  those 
commonly  used  in  telegraphy,  there  would  be  a  discharge  or  return 
current  flowing  back  over  the  sections  at  the  termination  of  each  sig- 
nal or  impulse,  like  the  currents  which  produce  the  false 
signals  or  "kicks"  on  the  ordinary  telegraph  lines.  To  pre- 
vent this  in  cases  where  such  return  current  would  be  objec- 
tionable, a  strongly  self-inductive  coil  (or  the  equivalent  of  that)  is 
arranged  in  shunt  aromid  the  condensers. 

When  the  current  or  impulse  arrives  at  each  condenser  the  counter- 
electromotive  force  generated  by  the  coil  prevents  its  passage  through 
the  shunt  until  the  condenser  is  charged  up  to  the  potential  of  the 
impulse.  The  potential  of  the  impulse  ceasing  to  rise,  the  counter- 
<lectromotive  force  of  the  coil  disappears,  and  the  opposite  charges  on 
the  two  sides  of  the  condenser  then  flow  freely  through  the  shunt 
and  coil  and  neutralize  each  other  therein,  thus  preventing  any  return 
currents  flowing  back  over  the  line,  which  is  completely  freed  from 
all  static  charge  immediately  after  the  passage  of  each  signal  or 
impulse. 

As  all  the  condensers  discharge  at  once,  the  line  is  freed  from  charge 
at  as  many  points  as  there  are  condensers,  all  acting  simultaneously, 
making  the  discharge  of  even  the  longest  line  very  rapid  and  perfect. 
The  inductance  coil  should  be  such  as  will  stop  the  impulse  as  de- 
scribed, and  its  ohmic  resistance  should  be  as  low  as  it  can  be  and  yet 
have  the  necessary  inductive  power.  Of  course,  the  inductance  is  not 
to  be  removed  in  the  shunt  coils,  but  magnified. 

In  this  modified  form  (after  the  first  instant,  during  which  the  con- 
densers are  charged)  the  current  actually  flows  over  the  line  from 
end  to  end,  passing  through  the  shtints  around  the  several  junction 
condensers.  This  arrangeinent  has  the  further  advantage  that  it 
permits  the  use  of  a  very  small  condenser  with  a  large  current.  The 
arriving  impulse  first  charges  up  the  condenser  as  before  described 
and  sends  on  an  equivalent  impulse  by  induction  through  it;  then  the 
remainder  of  the  impulse  flows  through  the  shunt  resistance  as  long 
as  the  signal  continues.  With  this  arrangement  of  the  sectional  line 
and  small  condensers,  telegraphic  messages  can  be  sent  over  long 
ocean  cables  with  ordinary  Morse  instruments  as  slowly  or  as  rapidly 
as  the  operator  can  work  the  key.  This  alone  would  be  a  valuable  im- 
provement, but  it  is  one  of  the  least  of  the  advantages  of  this  system. 
The  accompanying  illustration  shows  a  line  arranged  as  above  de- 
scribed. 

The  shunted  lines  or  cables  can  be  used  for  all  currents,  but  the  line 
without  shunts  is  for  alternating,  telephonic,  undulatory  and  like  cur- 
rents, or  for  cases  where  "return  currents"  on  the  line  are  not  objec- 
tionable. 

As  before  stated,  the  same  method  is  employed  for  removing  or 
preventing  sell  induction  in  th?  line  as  that  described  for  retardation. 


The  proper  lengths  and  resistances  for  the  line  sections  can  be  ascer- 
tained by  calculation,  or.  if  necessary,  by  direct  experiment.  The 
greater  the  frequency  and  the  more  abrupt  the  rise  and  fall  of  the 
current  waves,  the  shorter  the  sections  must  be.  The  other  details 
of  the  method  have  already  been  sufficiently  described. 

If  line  wires  of  iron  or  steel  are  used,  the  ohmic  resistance  should 
be  low  and  the  sections  shortened  to  correspond  with  its  self-  induc- 
tance, as  compared  with  copper. 

When  inductance  coils  or  other  equivalents  of  condensers  are  used 
as  the  inductive  connections,  the  foregoing  explanations  need  no 
change,  except  the  omission  of  the  condensers. 

The  control  of  the  entire  line  by  the  transmitting  condenser,  as  be- 
fore mentioned,  will  also  result  in  largely  freeing  the  line  from  the 
action  of  external  inductive  influences,  such  as  earth  currents,  tele- 
phonic cross-talk,  and  the  like. 

It  will  be  observed  that  this  method  has  nothing  in  common  with 
the  inventions  of  Professor  Pupin  for  a  similar  purpose.  He  adjusts 
the  resistances  of  the  line  in  such  manner  as  to  cause  it  to  respond 
to  currents  or  impulses  of  certain  periodicities.  This  method  removes 
the  inductive  resistances  entirely  and  leaves  the  line  open  for  the 
unobstructed  passage  of  currents  having  any  periodicities  that  may 
be  desired.  In  a  case  where  his  method  would  require  eight  divisions 
of  thv;  cable  per  mile,  this  system  would  make  the  sections  from  fortj- 
to  fifty  miles  in  length,  which  shows  a  wide  difference  in  the  principles 
of  the  two  methods.  Moreover,  this  application  for  patent  was  filed 
more  than  ten  years  before  Professor  Pupin  began  his  researches. 

Existing  lines  can  easily  be  altered  to  this  system  by  calculating  the 
proper  length  for  the  sections  and  inserting  the  condensers  or  other 
connections  at  or  near  the  proper  points  in  the  line.  In  land  lines 
the  ordinary  ready-made  condensers  are  suitable  and  can  generally 
be  located  and  sheltered  in  some  station  or  house  near  the  proposed 
junctions. 

For  cables,  the  condensers  (and  the  shunts,  when  used)  can  be 
enclosed  in  suitable  water-tight  junction  boxes,  which  are  then  laid 
with  the  cable.  There  are  no  moving  parts,  nor  any  adjustments  re- 
quired, after  the  parts  are  constructed  and  connected  as  described. 
In  altering  a  cable  alieady  laid,  junction  boxes,  with  condensers,  etc.. 
are  prepared  beforehand.  The  cable  is  underrun  at  the  proper  points 
and  brought  to  the  surface,  the  junction  boxes  are  connected  in.  sealed 
and  wrapped,  and  the  cable  lowered  to  its  former  position.  Drawings 
and  descriptions  are  given  in  the  patent. 

This  line  can  be  worked  simplex  or  duplex,  and  with  a  single  wire 
or  a  complete  wire  circuit,  as  preferred.  With  suitable  modifications 
and  additions,  it  can  also  be  quadruplexed.  The  patent  shows  the 
duplex  and  simplex  arrangement.  For  telephony,  the  telegraphic  in- 
struments there  shown  are  replaced  by  telephonic  transmitting  and 
receiving  apparatus  of  any  desired  kind,  with  or  without  the  usual 
induction  coils. 

But  it  is  especially  valuable  for  long-distance  telephony  and  tele- 
graphy, and  for  very  rapid  telegraphic  transmission,  both  automatic 
and  synchronous.  Jt  not  only  admits  of  sending  signals,  impulses  or 
waves  having  any  desired  frequency,  but  it  actually  operates  belter, 
the  greater  the  frequency.  This  multiplies  almost  indefinitely  the 
number  of  messages  that  can  be  sent  over  one  line  wire  arranged  on 
this  system.  The  "frequency"  mentioned  refers  to  the  number  of  the 
current  alternations,  waves  or  impulses — not  to  the  etheric  vibrations. 
It  will,  of  course,  be  understood  that  this  system  is  not  designed 
for  the  transmission  of  unbroken  and  unvarying  direct  currents,  but 
is  for  interrupted,  alternating,  undulatory.  or  other  z'arying  currents, 
which  arc  subject  to  obstruction  by  inductive  resistances. 

When  the  conductor  is  thus  freed  from  inductive  resistances,  it  is 
reasonable  to  suppose  that  telephony  will  also  be  practicable  over  the 
longest  ocean  cables,  and  on  underground  and  other  lines  through 
which  now  not  a  word  can  pass. 

At  first  thought  it  appears  strange  to  send  impulses  or  currents  over 
discontinuous  lines  or  conductors,  i.  c..  without  any  electrical  con- 
ductor connecting  the  operating  stations.  But,  as  a  matter  of  fact 
(with  the  exception  just  noted),  practically  everything  that  can  be 
done  on  a  continuous  line  can  be  done  belter  on  a  discontinuous  one. 
and  any  ordinary  continuous  line  will  operate  better  when  altered  over 
to  this  system. 

/\nothcr  advantage  is  that  this  system  is  to  a  great  extent  untram- 
melled by  the  many  limiting  and  interfering  patents  which  hedge  about 
the  continuous  conductor  systems.  It  is  not  impossible  that  sectional 
may  soon  supersede  continuous  conductors,  as  largely  as  alternating 
have  superseded  direct  currents — if  not  more  so. 

Considering  the  many  advantages  of  this  system  and  the  consc- 
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quences  which  must  necessarily  follow  from  the  suppression  of  induc- 
tive resistances  in  electric  lines  and  circuits,  it  would  seem  to  be  a  very 
important  practical  improvement  in  electrical  transmission  by  wires — 
almost  a  new  art.  It  is  useful  for  many  purposes  besides  telegraphy 
and  telephony,  which  cannot  be  explained  at  present. 


Switchboards   in  the  Astoria  Power  Plant,  Long  Island. 


Some  time  ago  the  New  York  and  Queens  Electric  Light  and  Power 
Company  were  faced  with  the  problem  of  increasing  their  plant  at 
Astoria,  L.  I.,  so  that  it  could  provide  for  the  growing  needs  of  that 
section,  and  also  of  supplying  the  necessary  power  for  the  plants  at 
Flushing  and  Jamaica.  The  section  of  Greater  New  York  which  lies 
between  Astoria,  Flushing  and  Jamaica  is  one  which  is  growing 
rapidly,  and  it  was  deemed  advisable  to  abandon  the  direct-current 
arc  system  installed  at  these  stations  and  operate  all  classes  of  busi- 
ness from  2,200-volt,  60-cycle,  two-phase  circuits.  As  most  of  the 
circuits  are  overhead  and  on  public  highways,  it  was  not  deemed  ad- 
visable to  transmit  from  the  generating  station  at  Astoria  to  the 
sub-stations  at  a  higher  pressure  than  6,600  volts,  although  the 
maximum  distance  to  be  transmitted  in  some  cases  is  as  great  as  10 
rhiles. 

The  Astoria  station  contained  two  alternating-current  generating 
units,  one  of  300  and  one  of  400-kw  capacity,  direct  connected  to  ver- 
tical engines,  and  two  horizontal  Corliss  engines  of  approximately 
6oo-hp  each,  belted  to  a  jack-shaft  and  to  T-H  arc  dynamos,  located 
on  a  gallery  at  one  side  of  the  engine  room. 

The  apparatus  just  enumerated  practically  filled  the  station,  and  yet 
by  the  removal  of  the  two  horizontal  engines,  jack-shaft  and  arc 
machines,  four  750-kw  direct-connected,  alternating-current  units  have 
been  installed  without  undue  crowding.  The  gallery  on  which  the 
arc  machines  formerly  stood  has  been  strengthened,  and  constant 
current  transformers  for  the  Astoria  arc  lamps  and  the  step-up  trans- 
formers supplying  the  transmission  line  to  Flushing  and  Jamaica 
have  been  installed  upon  it.  This  gallery  has  been  extended  along 
one  side  of  the  room  for  the  installation  of  the  main  switchboard. 
The  remodelled  plant  and  the  switchboard  are  interesting  examples 


wound  for  2,200  volts  primary.  Power  is  also  transmitted  from  the 
station  at  6,600  volts,  three-phase,  to  sub-stations  in  Jamaica  and 
Flushing,  where  it  is  used  for  incandescent  lighting  and  power  on 
2,20<j-volt,  two-phase  circuits,  and  for  arc  lighting  with  constant 
current  transformers  whose  primaries  are  wound  for  6,600  volts. 

The  Astoria  switchboards  are  made  up  of  a  generating  board,  a 
local  lighting  and  power  distribution  board,  an  arc  lighting  board, 
a  low  tension  transformer  board,  and  a  high-tension  transformer 
and  transmission  board.  Duplicate  bus-bars  are  provided  through- 
out the  entire  system,  and  where  they  are  not  heavily  insulated  they 
are  placed  above  the  panels,  well  out  of  reach,  and  are  protected 
from  falling  objects  by  strips  of  hard  wood,  one  inch  in  thickness 
and  grooved  to  fit  down  over  the  copper  bars. 

The  main  switchboard  consists  of  one  motor-driven  and  two  en- 
gine-driven exciter  panels,  one  300-kw,  one  500-kw  and  four  750-kw 
generator  panels,  one  station  load  panel,  one  step-up  transformer 
load  panel,  one  arc  load  panel,  one  local  incandescent  and  power 
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FIG.    2. — TRANSFORMER  GALLERY. 
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FIG.    I. — ASTORIA,   L.    I.,   SWITCHBOARD. 

-of  the  economy  of  space  with  modern  electrical  apparatus.  The 
switchboards  show  the  evolution  of  practice  from  a  simple  marble 
board  having  all  the  switching  apparatus  and  bus-bars  mounted  upon 
it,  with  all  of  the  live  parts  exposed,  to  the  much  neater  and  more 
substantial  construction  of  oil  switches  and  operating  levers  with  all 
live  parts  protected.  On  this  board  there  is  no  more  danger  at  the 
rear  of  the  panels,  and  among  the  wires  and  switches,  than  at  the 
front  of  the  panels  themselves ;  and  the  operator  is  relieved  from  the 
constant  feeling  that  he  must  risk  his  life  every  time  he  enters  the 
passage  way  behind  the  high-tension  switchboard. 

This  switchboard  is  particularly  interesting  owing  to  the  numerous 
kinds  of  service  which  it  handles.  The  power  is  generated  two-phase 
at  2,200  volts,  and  is  used  for  incandescent  lighting  and  power  pur- 
-poses  at  this  pressure  for  local  distribution  in  Astoria.  The  Astoria 
-arc  lights  are  supplied  by  means  of  constant  current  transformers 


load  panel  and  two  local  2,200-volt  feeder  panels  controlling  four 
circuits. 

The  arc  switchboard  consists  of  two  8-circuit  panels,  so  arranged 
that  the  primaries  of  the  transformers  may  be  thrown  on  either  set 
of  busses,  and  safety  devices  are  provided  so  that  it  is  impossible 
for  the  operator  to  parallel  the  main  bus-bars  at  this  point  by  a 
wrong  connection  of  the  transformers.  Only  one  ammeter  is  mounted 
on  each  panel,  and  it  is  so  arranged  that  it  may  be  inserted  into 
any  of  the  eight  circuits  for  current  adjustment. 

A  rather  unusual  but  Simple  device  is  a  pilot  lamp  in  each  arc 
circuit.  This  consists  of  a  series  incandescent  lamp  mounted  on  a 
wall  bracket  above  the  board  and  in  plain  view,  so  that  the  switch- 
board attendant  may  know  at  once  whether  the  circuit  is  in  operation. 
The  arc  transformers  which  are  of  75  and  lOO-light  capacity  are  all 
wound  for  two  circuits,although  they  are  not  necessarily  operated 
in  that  manner.  Where  two  circuits  are  fed  from  one  transformer, 
mean?  are  provided  for  grounding  an"',  disconnecting  one  of  the 
circuits  while  the  other  is  still  in  operation.  This  is  necessary  in 
order  to  relieve  it  of  pressure  and  static  charge  while  being  repaired, 
and  is  accomplished  by  putting  two  single  pole  switches  in  each 
circuit,  so  that  it  may  be  entirely  cut  off  fron  the  transformer.  It 
is  then  grouiided  by  closing  a  suitable  ground  switch. 

The  switchboard  which  controls  the  primaries  of  the  step-up  trans- 
formers is  located  on  the  transformer  gallery  between  the  main 
board  and  the  transformers.  This  location  makes  the  wiring  as 
simple  as  possible.  The  board  consists  of  two  panels,  each  comrol- 
ling  four  200-kw  air-blast  transformers,  connected  in  units  of  two. 
and  by  which  the  two-phase  power  is  transformed  to  three-phase  at 
the  higher  pressure.  The  high  tension  side  of  the  transformers  is 
controlled  by  two  panels  having  the  operating  levers  for  the  6,6co- 
volt  switches  mounted  upon  them.  Panels  for  the  two  transmission 
lines  join  the  high-tension  transformer  paneh,  and  each  has  mounted 
upon  it  two  operating  handles  to  control  three-pole,  single-throw, 
oil  switches. 

In  order  to  warn  the  attendants  against  paralleling  the  bus-bars  at 
any  point  excepting  on  the  main  board,  a   system  of  pilot  lamps 
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is  used.  The  high-tension  transformer  panels  have  colored  lights 
directly  above  each  switch,  indicating  the  proper  switch  to  be  oper- 
ated as  soon  as  the  low-tension  switches  on  the  transformer  have 
been  closed.  Small  pilot  lamp  transformers  are  connected  to  each 
transmission  line  in  the  main  and  sub-stations,  and  as  soon  as  the 
line  is  made  alive  from  either  end  it  is  indicated  by  a  lamp  on  the 
line  panel  and  fed  from  these  pilot  transformers. 

The  2,200-volt  switches  are  of  the  two-pole,  double-throw  oil 
type,  and  are  mounted  on  the  wall  back  of  the  boards.  Two  switches, 
mounted  one  above  the  other,  arc  operated  by  one  handle  so  that  the 
combination  is  equivalent  to  a  four-pole,  double-throw  switch.  The 
6,600-volt  switches  are  mounted  in  brick  compartments.  A14  oper- 
ating levers  pass  underneath  the  floor  and  up  the  back  of  the 
panels  to  the  handles. 

Each  generator  panel  has  mounted  upon  it  two  single-phase  watt- 
meters, two  ammeters,  one  hot-wire  voltmeter,  for  synchronizing, 
one  synchronizing  lamp  and  plug,  one  8-point  voltmeter  receptacle 
and  plug,  one  field  switch  and  one  operating  handle  for  the  oil 
switches. 

The  entire  output  of  the  station  is  recorded  by  four  single-phase 
integrating  wattmeters,  mounted  on  the  station  load  panel.  Two 
of  these  wattmeters  are  mounted  in  each  pair  of  the  two-phase  bus- 
bars. The  power  to  the  local  Astoria  lighting,  the  arc  lighting  and 
the  transmission  lines  are  separately  measured  on  the  load  panels 
by  polyphase  integrating  wattmeters.  The  low  tension  'transformer 
boards  contain  ammeters  which  show  the  distribution  of  the  load 
on  the  transformers.  The  transformer  fuses  are  mounted  on  marble 
slabs  fastened  to  the  rear  of  the  panels. 

The  blowing  apparatus  for  the  air  blast  transformers  is  installed 
in  duplicate  and  is  placed  on  the  engine  room  floor  directly  under- 
neath the  transformers.  The  switches  and  controlling  devices  for 
the  blower  motors  are  near  the  transformers  and  are  operated  from 
the  switchboard  gallery.  The  switchboards  which  have  been  de- 
scribed above  and  which  are  shown  in  the  accompanying  illustrations 
were  manufactured  by  the  General  Electric  Company.  Mr.  J.  N. 
Bissell  is  the  2d  vice-president  and  general  manager  of  the  New  York 
and  Queens  Electric  Light  and  Power  Company,  and  the  engineers 
who  have  designed  and  carried  out  the  work  are  Messrs.  J.  G. 
White  &  Co.,  of  Ncv.'  York  City. 


an  entering  wedge,  but  the  more  far-sighted  among  them  are  eager 
to  gel  the  benefit  of  American  methods  of  organization,  with  a  view 
to  the  industrial  development  of  their  country."' 


Comment  on    Existing   French  Conditions. 


American  enterprise  in  France  is  attaining  considerable  propor- 
tions, according  to  the  statements  made  by  Charles  A.  Conant,  treas- 
urer of  the  Morton  Trust  Company,  who  has  returned  from  Paris: 
"Financial  conditions  in  F'rance,"  he  said,  "are  typical  of  the  con- 
ditions which  have  existed  there  for  many  years.  There  is  an  im- 
mense amount  of  capital  seeking  investment,  resulting  from  the 
thriftiness  and  conservatism  of  the  French  people.  They  have  lost 
some  money  in  Russian  industrial  securities,  and  some  in  South 
African  mines,  in  which  they  invested  from  $400,000,000  to  $600,- 
000,000.  They  will  prol)ably  go  bac'<  into  mining  investments  to  some 
extent,  now  that  the  war  in  South  Africa  is  over,  but  those  who  lost 
arc  disposed  to  look  for  something  different. 

"France  has  not  been  s\\c\)t  along  to  any  great  extent  on  tlic  cur- 
rent of  economic  expansion  of  the  last  few  years.  Few  industries 
have  been  consolidated,  comparatively  few  improvements  have  been 
made  in  railway  equipment,  and  the  general  extension  of  tramways 
has  resulted  somewhat  disastrously  to  their  promoters.  The  fact  that 
French  manufactures  arc  so  largely  those  in  which  high  artistic  skill 
and  hand  labor  arc  required  has  made  less  important  the  failure  of 
the  large  financiers  to  inaugurate  the  economies  in  production  and 
transportation  which  have  been  so  important  a  factor  of  industrial 
development  in  the  United  States. 

"Americans  are  interested  with  some  French  capitalists  in  the  con- 
trol of  several  of  the  Paris  tramways.  They  are  also  bidding  for 
control  of  the  gas  franchise  of  Paris  upon  tniich  more  favorable  terms 
than  were  offered  by  the  old  French  company.  Paris  has.  as  yet.  only 
one  subway,  but  the  excavations  are  being  made  for  several  others. 
Those  subways  are  owned  by  the  government,  but  leased  to  the  oper- 
ating companies.  It  is  not  unlikely  that  Americans  will  he  bidders 
for  the  operation  of  some  of  them  when  ihcy  are  completed. 

"A  few  of  the  more  educated  French  people  are  fearful  that  the 
Americans  will  get  control  of  everything  in  France,  and  are  fighting 
the  gas  franchise  upon  the  ground  that  we  ought  not  to  be  given  such 


The   Nodon  Rectifier. 


By  p.  Letheule. 

The  Xodon  rectifier  for  alternating  currents  is  based  upon  a  well 
known  principle,  discovered  in  1857  by  Buff  when  expcrimentin:'  with 
aluminum  in  an  electrolyte,  who  observed  the  great  apparent  resist- 
ance opposed  to  the  passing  of  a  current  from  an  aluminum  ter:ninal 
used  as  an  anode.  When  used  as  a  cathode,  however,  nothing  differ- 
ent from  the  usual  resistance  was  observed.  Numerous  atiempts 
have  been  made  to  take  advantage  of  this  dissymmetry  for  the  resti- 
tication  of  alternating  currents.  Aluminum-carbon  couples  have  been 
used  for  this  purpose,  but  their  practicability  has  not  been  demon- 
strated. 

The  new  Nodon  rectifier  consists  essentially  of  an  iron  cylinder,  in 
the  axis  of  which  is  fixed,  by  means  of  a  rubber  bushing  an  a!-.in-!;nr.:Ti 
rod  containing  5  per  cent,  of  zinc,  the  whole  beng  svb  verged  in  a 
saturated  neutral  solution  of  ammonium  phosphate.  When  an  alter- 
nating e.  m.  f.  is  applied  and  gradually  increa-ed  from  15  to  no 
volts,  a  coating  of  aluminum  phosphate  is  formed  over  the  -urface 
of  the  rod  and  acts  as  a  perfect  insulation  up  to  130  volts.  This  coat- 
ing is  formed  inside  of  a  few  seconds,  when  an  automatic  d  vice 
connects  the  terminals  of  the  receiving  sj'stem  to  the  ter.v.inals  of 
the  alternating  feeding  system  through  the  Nodon  e'ements.  E^cb 
terminal  of  the  alternating-current  sy.-tem  is  connected  to  contrary 
poles  of  two  elements,  the  free  poles  of  the  same  sign  being  al  con- 
nected together.  A  unidirectional  current  then  flows  from  the  alum- 
inum toward  the  iron.  The  rectification  of  current  i-  complete,  no 
change  of  sign  taking  place  even  if  the  receiving  circuit  has  no  self- 
induction. 

The  efficiency  of  the  Nodon  rectifier  as  determined  from  watt- 
meter reading  reaches  75  to  80  per  cent. ;  it  seems  to  be  independent 
of  frequencies  ranging  from  42  to  84  cycles.  Both  c.  m.  f.  and  in- 
tensity are  reduced  about  10  per  cent,  in  the  transformation.  The 
electrolyte  does  not  show  any  alterations.  By  regulating  the  current 
density  to  between  5  and  10  amperes  per  square  decimeter  by  mean-  of 
a  glass  tube  partly  surrounding  and  covering  the  .iluminum  rod.  the 
temperature  can  be  kept  about  55  per  cent.  C.  in  a  rectifier  of  4  hp. 
The  e.  m.  f.  utilized  can  be  as  low  as  50  volts. 


Thermo-Electricity. 


Two  patents  were  issued  July  15,  1902,  to  Chas.  B.  Thwing, 
one  of  which  was  on  a  thermo-electric  element  and  the  other  on 
a  thermo-electric  generator.  The  positive  of  the  thermo-electric  ele- 
ment consists  of  iron  or  of  an  alloy  in  which  iron  predominates.  For 
the  negative  clement  an  alloy  of  nickel  and  copper  is  employed,  having 
the  proportions  by  weight  of  1.746  parts  nickel  to  1.264  parts  of  copper, 
corresponding  to  the  chemical  composition  A'u  Cu,.  The  element  may 
be  cast  one  upon  the  other,  or  joined  by  brazing  or  other  hard  solder- 
ing. An  alloy  of  copper  and  antimony  in  the  proportions  ot  9  of 
copper  to  1  of  antimony,  which  has  a  melting  point  slightly  below  that 
of  copper,  may  be  employed  for  the  solder,  or  copper  alone  may  be 
used  therefor.  The  thermo-electric  generator  consists  of  an  aggre- 
gation of  the  above  couples.  The  joints  of  the  heater  are  compact 
and  brought  near  to  one  another  and  close  to  the  flame,  a  comp.ira- 
tively  large  portion  of  the  elements  being  in  the  path  of  c  o  irg 
currents  of  air  passing  up  through  the  generator  between  the  outer 
side  of  the  Casing  and  the  chimney. 


Electric  Locomotives  for  Baltimore. 


The  mayor  of  Baltimore  has  approved  the  ordinance  by  the  city 
council  requiring  the  Baltimore  &•  Ohio  Railroad  to  substitute  elec- 
tric locomotives  entirely,  in  hauling  freight  trains  through  the  tun- 
nel under  the  city,  in  order  to  get  rid  of  the  smoke  and  cinders 
now  given  off  from  the  tunnel  openings.  It  is  stated  that  the  rail- 
road will  comply  with  the  ordinance  just  as  soon  as  the  locomotives 
can  be  built  and  delivered. 


August  2,  1902. 
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Hertzian  Waves  and  Wireless  Telegraphy. 


By  a.  Frederick  Collins. 

WTH  the  progress  of  wireless  telegraphy  in  its  physical  and 
commercial  aspects  there  has  followed,  coincidently,  an  ar- 
ray of  ideas  advanced  to  account  for  the  many  phenomena 
which  seemingly  set  at  defiance  the  laws  governing  electromagnetic 
manifestations  of  the  luminiferous  ether. 

These  ideas  are  usually  originated  with  a  view  to  explaining  away 
the  supposed  mystery  surrounding  two  remarkable  facts  which  have 
arisen  since  the  practical  application  of  Hertz's  experiments  with 
electric  waves,  namely:  (i)  the  necessity  of  earthing  the  terminals 
of  one  arm  of  the  oscillator  system  of  the  transmitter  and  of  the 
resonator  system  of  the  receiver  for  long-distance  wireless  trans- 
mission, and  (2),  that  the  curvature  of  the  earth  is  assumed  to  be 
a  barrier  to  the  transmission  of  the  free  electric  waves  between  the 
radiator  emitting  them  and  receiving  wire  where  the  elevation  of 
the  latter  is  exceeded  by  that  of  the  intervening  earth. 

When  Hertz  concluded  his  classical  experiments,  showing  by 
purely  optical  methods  that  the  long  electric  waves  he  discovered 
and  the  shorter  ones  of  light  obeyed  the  same  laws,  his  work  was 
accepted  with  admiration  by  physicists  of  the  calibre  of  Lord  Kelvin, 
Helmholtz,  Poincare  and  a  host  of  others,  all  of  whom  hailed  with 
delight  the  fulfillment  of  Maxwell's  prophecy,  itself  based  upon  the 
experimental  work  of  Faraday. 

But  when  Marconi,  trained  in  the  school  of  Righi — who  was  him- 
self a  champion  of  the  Hertzian  discoveries — found  that  by  ground- 
ing one  of  the  terminals  of  the  oscillator  and  likewise  one  of  the 
resonator,  and  at  the  same  time  extending  the  opposite  terminals 
vertically  in  the  air,  the  effective  distance  over  which  the  wave 
propagation  could  be  transmitted  was  greatly  increased,  the  experi- 
ments of  Hertz  were  apparently  so  modified  that  at  once  suppositions 
innumerable  were  originated  and  put  forth  to  account  for  the  seeming 
changed  conditions.  By  a  few,  the  electric  wave  theory  was  entirely 
discredited;  by  others  elaborate  and  cumbersome  schemes,  involving 
earthed  currents  and  sliding  waves,  were  put  on  record,  but 
by  the  many  the  theory  of  free  electric  waves  emitted  by  the  antenna 
prevailed,  and  by  these  it  was  likewise  generally  accepted  that  the 
earth  acted  simply  as  a  capacity  and  not  as  a  medium  of  wave 
propagation.  The  experiment  which  led  to  this  belief  is  described 
below,  and  the  pseudo-reasoning  that  the  earth  and  sea  are  opaque 
to  free  Hertzian  waves  was  due  to  the  imperfectly  understood  nature 
of  the  phenomenon  involved. 

However,  it  was  not  until  wireless  messages  had  been  trans- 
mitted over  such  distances  as  to  absolutely  preclude  the  rectilinear 
propagation  direct  of  free  electric  waves  between  the  oscillating 
and  receiving  antennae  without  the  curvature  of  the  earth  offering 
any  perceptible  obstacle  that  the  search  for  a  theory  to  fulfill  these 
conditions  and  requirements  became  popular;  the  following  para- 
graphs will  serve  to  illustrate  with  what  diligence  it  was,  and  is  at 
the  present  time,  carried  on. 

A. — Very  early  in  the  history  of  the  spark-gap  and  coherer 
system  of  wireless  telegraphy  the  supposition  was  advanced  that 
there  were  four  varieties  of  alternating  electric  currents,  i.  e.,  low- 
frequency,  low-potential ;  low-frequency,  high-potential ;  high-fre- 
quency, high-potential,  and  a  fourth  state  or  degree  of  current 
that  is  as  much  higher  in  the  scale  of  frequency  and  potential  as  the 
Tesla  oscillating  currents  are  higher  than  the  commercial  alter- 
nating; it  was  also  supposed  that  this  "vibratory"  current  was  the 
energy  radiated  by  the  wireless  emitter,  and  that  the  earth  or  sea 
and  air  acted  as  conductors.  This  supposition  accounted  for  the 
use  of  the  antennae  and  the  earthed  arms  of  the  oscillator  and  re- 
sonator systems. 

B. — Here,  as  in  the  cases  above  cited,  Hertz's  deductions  and 
all  the  known  laws  governing  the  action  of  electric  waves  were  set 
aside.  This  supposition  shows  how  all  the  phenomena  occuring  in 
long-distance  wireless  telegraphy  may  be  readily  explainable  if  the 
mode  of  transmission  be  considered  a  form  of  electrostatic  displace- 
ment of  the  charged  upper  strata  of  air.  In  the  issie  of  the 
Electrical  World  and  Engineer  of  July  12,  this  supposition  is 
ressurrected  by  Prof.  J.  W.  Gore,  but  it  is  not  very  ably  defended 
by  him,  probably  for  the  reason  that  there  is  little  or  no  experi- 
mental or  theoretical  evidence  upon  which  to  base  a  "legitimate  in- 
ference." 


C. — The  observed  fact  that. a  coherer  will  not  act  when  buried  in 
the  earth  is  taken  as  sufficient  proof  that  the  earth  is  not  a  suitable 
medium  for  the  propagation  of  electric  waves;  therefore,  as  cited 
above,  it  is  to-day  largely  believed  that  the  free  vertical  arm  of  the 
oscillator  only  radiates  available  waves.  On  the  theory  of  wave 
interference  it  can  be  shown  that  this  is  erroneous,  and  that  waves 
are  emitted  from  the  earthed  terminal  as  well  as  the  antenna,  and 
that  both  are  necessary  to  effect  cohesion  of  metal  filings  at  a  dis- 
tance. 

D. — A  supposition  has  been  advanced  by  an  English  physicist  that 
in  the  case  where  the  curvature  of  the  earth  cuts  off  "the  dirtct 
visual  line"  between  the  transmitting  and  receiving  antennae,  the 
waves,  being  propagate-d  in  a  straight  line,  were  transmitted  through 
that  portion  of  the  sea  above  the  line  joining  the  antennae  perpen- 
dicularly, since  the  sea  or  other  body  of  water  fulfilled  the  require- 
ments of  a  transparent  medium  for  the  propagation  of  free  electro- 
magnetic waves. 

E. — .Another  authority  has  advanced  the  very  ingenious  hypothesis 
that  since  water  and  the  upper  strata  of  air  acted  as  reflecting  sur- 
faces the  free  waves  emanating  from  the  sender  on  reaching  the 
upper  strata  of  air  was  reflected  and,  striking  the  surface  of  the 
water,  was  again  reflected  to  the  air,  the  process  continuing  in- 
definitely, or  until  finally  the  zig-zag  line  of  wave  propagation  would 
reach  the  receiving  wire. 

F. — xAnother  solution  has  been  offered  by  Mr.  E.  P.  Thompson,  in 
the  Electric.\l  World  and  Engineer  of  June  124,  in  which  he  con- 
tends that  transmission  of  energy  between  wireless  instruments  within 
visual  range  is  accomplished  by  free  Hertzian  waves,  and  that  when 
the  distance  becomes  so  great  that  the  curvature  of  the  earth  ex- 
ceeds the  height  of  the  antennae,  the  earth  or  water  acts  as  a  con- 
ductor for  the  high-frequency,  high-potential  oscillations,  and  thus 
establishes  the  connection  between  the  sending  and  recei\ing  in- 
struments. 

G. — Dr  Lee  De  Forest  elucidates  the  hypothesis  of  sliding 
waves  over  conducting  surfaces,  in  the  Electrical  World  .\nd  En- 
gineer of  July  5,  and  holds  to  the  opinion  that  the  sea  acts  as  a 
conductor  for  the  propagations  of  these  sliding  waves.  Incidentally 
Mr.  De  Forest  takes  Mr.  Thompson  to  task  for  the  latter's  '"con- 
fusion of  ideas"  and  laments  the  "loose  terminologv-"  employed  by 
"writers  partially  informed."  Mr.  Kintner  in  the  Electrical 
World  and  Engineer  of  July  12,  seriously  objects  to  the  theory  of 
"rectilinear  wave  propagation,"  and,  after  considering  the  three 
available  propositions  concludes  that  the  sliding  wave  idea  has  most 
in  its  favor. 

These  are  only  a  minority  of  the  ideas,  suppositions  and  hy- 
pothesis offered  to  account  for  the  propagation  of  energy  which 
will  bend  around  cornet  ?.  follow  the  curvature  of  the  earth,  neces- 
sitate earthed  terminals  and  antennae  and  contribute  some  other 
properties  which  the  adherents  of  the  above  exhibits  cannot  see  their 
way  clear  to  solve  on  the  theory  of  rectilinear  propagation  of  free 
electric  and  luminous  waves. 

In  the  article  above  referred  to,  Mr.  De  Forest  begins  by  cor- 
rectly defining  "Hertzian  waves,"  and  stating  the  term  to  mean, 
"free  electromagnetic  waves  in  the  ether,"  which  is  taken  from 
Hertz's  paper  on  "Electric  Radiation^ "  ;  this  paper  describes  all  the 
electro-optical  effects  produced  by  Hertz,  nearly  all  of  which  are  in 
one  way  or  another  serving  as  vital  features  of  Hertzian  wave  wire- 
less telegraphy.  Mr.  De  Forest's  second  definition  of  Hertzian 
waves,  which  is  likewise  correct,  is  summed  up  in  the  statement  that 
they  are  "transverse  electrical  displacements  or  detached  vibra- 
tions traveling  over  a  conducting  surface."  and  this  is  taken  from 
Hertz's  paper,  "On  the  Propagation  of  Electric  waves  by  Means  of 
Wires^";  on  these  experiinents  are  based  the  hypothesis  of  s'iding 
waves,  but  Mr.  De  Forest  wavers  when  he  claims  the  latter  has 
been  most  appropriately  styled  "Hertzian  waves,"  for,  on  the  con- 
trary, "Hertzian  waves"  are  universally  understood  by  expert  and 
laymen  alike  to  mean  "free  electromagnetic  waves,"  as  set  forth  in 
Hertz's  paper  on  "Electric  Radiation."  above  referred  to,  and  which 
have  all  the  characteristics  common  to  and  following  the  laws  of 
light  waves. 

"Oscillating  currents"  would  be  a  much  more  appropriate  name 
for  electric  waves  traversing  wire  and  "Hertzian"  or  "electric  waves" 
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should  designate  the  energy  radiated  from  oscillating  currents  in 
the  form  of  undulatory  disturbances  in  free  ether.  It  would  seem  to 
the  "partially  informed"  that  Mr.  De  Forest  is  a  little  mixed  in  his 
terminology  when  he  states  that  "pulsations  at  the  rate  of  a  million 
per  second"  cannot  be  classed  with  "alternating  or  oscillatory  cur- 
rents." 

While  oscillating  currents  are  alternating,  alternating  currents,  on 
the  other  hand,  are  not  termed  oscillating.  By  alternating  currents  the 
writer  has  lAored  under  the  impression  that  the  term  designated  the 
process  of  producing  a  low-frequency  current  by  moving  bobbins 
of  wire  to  and  from  magnets',  and  that  oscillating  currents  were 
currents  of  high-frwjuency  and  high  potential  produced  by  the  sud- 
den discharge  through  a  small  resistance  of  two  charged  surfaces 
having  a  large  difference  of  potential,  as  a  Leyden  jar  or  the  oscil- 
lator system  of  an  induction  coil ;  when  the  periodicity  of  the  surg- 
ing charge  exceeded  the  oscillatory  to  the  extent  of  producing  vis- 
ible waves,  the  term  "vibratory"  is  employed.  An  oscillating  current 
having  a  periodicity  of  1,000,000  or  100,000,000  is  certainly  oscilla- 
tory. 

Again,  the  conclusions  of  Mr.  Thompson  are  not  so  widely  di- 
vergent— though  not  so  elegantly  expressed — from  those  of  Mr. 
De  Forest  that  the  latter  should  consider  for  a  moment  the  incon- 
sequential misinterpretation  or  misuse  of  the  terms  accepted  by  the 
"wholly  informed."  Although  Mr.  Thompson's  ideas  of  long-dis- 
tance wireless  telegraphy  and  my  own  differ  very  materially,  his 
were  clearly  enough  expressed,  and  his  drawing  showed  at  a  glance 
exactly  what  his  article  intended  to  convey,  namely,  that  where  ele- 
vations intercept  the  visual  range  from  one  antenna  to  another  the 
energy  is  transmitted  by  "electric  oscillations,"  or  as  Mr.  De  Forest 
would  rather  have  it  expressed,  by  "Hertzian  waves." 

Hy  assuming  salt  water  to  be  a  perfect  Cfjuductor  of  electricity — 
which  it  is  not — and,  therefore,  "completely  opaque"  to  electro- 
magnetic waves,  Mr.  De  Forest  is  able  to  account  for  the  necessity 
of  grounding  the  one  terminal  of  the  oscillator  and  resonator  as 
well  as  eliminating  the  supposed  interference  of  the  curvature  of 
the  earth.  But  salt  water  conducts  only  by  electrolytic  action,  and 
instead  of  being  opaque  to  clectromagfnetic  waves  it  is  a  fairly  good 
medium  for  their  propagation.  However,  the  hypothesis  advanced 
by  the  foremost  technicians  in  wireless  telegraphy  does  not  call  for 
the  transmission  of  free  Hertzian  waves  through  the  water  or  waves 
which  slide  over  its  surface,  but  Hertzian  waves  produced  by  electric 
oscillations  and  emitted  in  the  form  of  etheric  radiations  just  as  the 
vibrating  charge  of  an  atom  sends  out  waves  which  travel  in 
straight  lines  in  the  transcendental  matter  called  ether,  through 
and  by  which  they  are  propagated,  but  when  the  ether  becomes 
identified  with  gross  matter  the  waves  may  be  made  to  diverge  from 
the  normal  line  of  propagation  even  to  the  extent  of  describing  a 
complete  circle,  as  in  the  familiar  optical  experiments  wherein  a 
number  of  prisms  arc  arranged  in  a  position,  likewise  dcscriliing  a 
circle. 

The  idea  that  the  earth  and  sea  arc  opaque  to  Hertzian  wave 
radiation  apparently  found  its  origin  in  an  experiment  first  made  by 
M.  Ciiiarini.  who  ascertained  that  a  coherer  when  buried  in  the 
earth  with  the  proper  receiving  appliances  was  unaffected  after  the 
emission  of  the  waves  above  tho  surface.  This  also,  possibly,  gave 
rise  to,  or  accentuated  the  belief  in  the  hypothesis  of  sliding  waves, 
which  if  my  memory  serves  me  aright  Prof.  Fessendcn  first  ad- 
vanced. 

In  order  to  test  the  validity  of  the  statement  that  earth  and  water 
arc  opaque  to  Hcrt/ian  radiation  T  placed  a  symmetrical  oscillator 
system,  1.  c.  without  cartliinR  one  arm.  and  a  similar  receiving  sys- 
tem in  basements  on  <ippositc  sides  of  the  Schuylkill  River  (Phil- 
adclpliia)  :  tbc  transmitting  and  receiving  instntnicnts  <;et  below  the 
surface  of  the  river  and  the  oscillator  and  resonator  systems  were 
placed  in  horizontal  positions  and  parallel  with  each  other.  The 
instruments  were  encased  in  zinc  boxes  with  openings  on  one  side 
only,  so  that  thr  emitted  radiation  would  be  propagated  through  the 
basement  walls  and  the  river.  There  was  no  difficulty  in  obtain- 
ing calculations  across  the  river,  although  the  distance  was  short 
and  a  fniir-inch  spark  coil  was  employed.  That  the  waves  passed 
tlirougli  the  intervening  earth  and  water  is  as  certain  as  their  passage 
through  free  air. 

In  combating  the  pseudo-hypothesis  of  sliding  waves  it  will  not 
be  neccs.sary  to  evolve  here  the  theory  of  electric  wave  interference 
wherein  one  set  of  waves  is  propppated  through  the  earth  or  water 
?nd  its  component  set  of  waves  through  the  air.  btit  it  will  suffice 
the  purpose  of  this  paper  to  hold  only  to  the  theory  of  rectilinear 


wave  propagation  through  the  air,  which  is  only  a  part  of  the 
electromagnetic  process  involving  the  true  Hertzian  waves  or  radi- 
ation, as  employed  in  wireless  telegraphy. 

The  part  that  seems  to  puzzle  the  novice  who  attempts  to  apply 
the  Hertzian  radiation  theory  to  the  practice  of  wireless  telegraphy 
lies  chiefly  in  the  use  of  the  earth  plates  at  the  transmitting  and  re- 
ceiving ends. 

Over  short  distances,  just  as  Mr.  Thompson  said,  the  coherer 
effect  is  due  to  free  Hertzian  waves,  but  contrary  to  his  idea,  it  is 
not  the  lack  of  a  direct  visual  line  between  the  co-operating  instru- 
ments which  prevents  long-distance  transmission  of  the  waves,  but 
in  the  great  difference  in  electrical  resonance  or  "tuning'  of  the  elec- 
tric wave  circuits  of  the  oscillator  and  resonator  which  forms  the 
vital  part  of  the  apparatus. 

When  the  emitted  waves  are  powerful  and  the  instruments  are 
quite  close  together,  this  divergence  of  resonance  is  not  such  an  im- 
portant factor  in  causing  and  effecting  results,  but  as  the  distance 
is  increased  the  necessity  for  exact  tuning  becomes  more  and  more  a 
matter  of  vital  importance,  and,  practically,  absolute  resonance  of 
the  oscillator  and  resonator  circuits  can  be  obtained  by  one  method 
only,  and  that  is  by  the  expedient  of  grounding  one  arm  of  the 
systems. 

The  reason  for  this  is  simplicity  itself;  capacity  and  inductance 
are  the  leading  co-efficients  in  the  tuning  of  electric  circuits,  as  Lodge 
has  shown  in  his  experiments  with  the  sjTitonic  jars;  by  virtue  of 
the  unknown  value  of  the  resistance  of  the  spark-gap  of  the  oscil- 
lator during  the  disruptive  discharge  and  the  difficulty  of  obtaining 
exactly  the  same  degree  of  resistivity  of  the  coherer  after  tapping, 
it  is  exceedingly  hard  to  obtain  resonance  in  commercial  systems 
without  resorting  to  the  method  of  loading  a  large  and  like  capa- 
city on  the  oscillator  and  resonator,  but  when  such  a  capacity — as 
the  earth  offers — is  attached  by  means  of  an  earth  plate  to  one  arm 
of  the  oscillator  and  one  arm  of  the  resonator  is  likewise  earthed, 
whatever  their  distance  may  be  apart  they  will  fulfill  the  law  of 
resonance,  and  the  systems  will  be  in  tune  or  syntonized.  Under  these 
conditions  it  is  clear  that  any  receiver  within  the  sphere  of  action 
which  may  have  one  arm  of  its  resonator  grounded  will  respond  to 
the  transmitter,  assuming  that  it  is  in  adjustment  and  that  its  op- 
posite arm  extends  into  the  air  the  proper  distance,  and  any  amount 
of  inductance  or  capacity,  or  both,  which  may  be  added  above 
ground  in  the  form  of  coils  and  Leyden  jars  will  avail  the  designer 
of  such  a  wireless  telegraph  system  but  little  since  these  additions 
are  as  a  molecule  in  a  litre  of  water. 

This  is  the  greatest  technical  difficulty  Mr.  Marconi,  Dr.  Slaby 
and  all  others  who  are  working  with  earthed  terminals  have  had  and 
will  have  to  contend  with  in  their  efforts  to  produce  individual  sjti- 
tonized  systems.  Sir  Oliver  Lodge  operatc<l  effectively  a  multiple 
tuned  or  syntonized  set  of  instruments  over  comparatively  short 
distances  by  doing  away  with  the  earthed  connections.  Prof.  Braun 
has,  in  my  opinion,  approached  the  goal  of  individual  syntonic  wire- 
less telegraphy  more  closely  than  any  other  inventor;  this  he  has 
done  by  eliminating  the  untoward  results  of  exaggerated  capacity 
which  the  earth  produces  and  by  combining  the  good  qualities  of 
the  closed  circuit  oscillator  with  those  of  the  open  circuit  oscillator, 
as  described  in  my  recent  article  in  the  Electrical  World  and  En- 
(jiNF.F.R  of  June  14. 

Ixiading  one  end  of  the  oscillator  and  that  of  the  resonator  with 
so  gigantic  a  capacity  as  the  earth,  leaves  little  opportunity  to  vary 
the  emitted  wave  length,  and  any  calculation  for  oscillator  and  re- 
sonator systv-ms  is  at  once  grossly  in  error  the  moment  the  terminals 
are  earthed. 

That  the  curvature  of  the  earth  should  be  assumed  to  be  a  c">m- 
pletc  barrier  to  the  rectilinear  propagation  of  free  Hertzian  waves 
by  the  adherents  of  other  dogmas  is  surprising,  for  the  simple-t 
law  of  optics  explains  easily  and  naturally  how  electric  waves  travel- 
ing in  straight  lines  may  be  made  to  act  around  a  corner  or  the  arc 
of  a  circle  equal  to  the  quadrant  of  the  earth's  circumference;  nor 
is  it  needful  to  work  this  law  overtime  as  in  the  hypothesis  giving 
a  continuous  zig-zag  reflection  from  the  upper  strata  of  air  to  the 
surface  of  the  sea.  and  T'lVr  I'crsa.  to  account  for  the  phenomena 
of  rectilinear  propagation  of  electric  waves. 

The  reflection  of  the  <;un's  rays  before  rising  and  after  se'ting 
offers  an  exactly  similar  proposition  in  producing  twil'ght  and 
dawn.  By  reflection  and  diffusion  of  free  Hertzian  waves  all  the 
phenomena  of  long-distance  wireless  telegraphy  by  rectilinear  prop- 
agation is  at  once  made  clear.  A  searchlight  directed  against  thp 
sky   at  night   gives  a   visual    reproduction   of   identically  the  same 
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effect  which  takes  place  when  the  oscillator  system  is  substituted 
for  the  vibrating  system  of  the  arc-lamp  and  the  coherer  for  the 
human  eye. 

In  conclusion,  it  is  safe  to  say  that  the  rectilinear  propagation  of 
free  electric  waves  will  be  accepted  as  the  true  solution  for  the  re- 
sponsive action  of  a  wireless  receiver  to  that  of  a  distant  transmitter 
for  whatever  time  the  theory  of  light  based  on  undulations  of  the 
luminiferous  ether  prevails,  or  as  long  as  the  electromagnetic  theory 
of  light  endures,  and  to  the  finality  of  belief  in  the  theory  that  Hertz's 
free  electric  waves  are  of  the  same  origin  as  light  waves. 

Wireless  telegraphy  is  getting  out  of  its  swaddling  clothes  rapidly, 
and  as  it  grows  new  phenomena  will  be  constantly  observed,  but  in 
the  future  whatever  may  arise  of  a  seemingly  anomalous  nature,  it 
would  be  well  to  test  the  applicability  of  known  optical  laws  before 
resorting  to  explanations  founded  on  mere  fancy  or  to  build  hy- 
pothesis on  phenomena  of  which  the  principles  are  far  less  known 
and  more  deeply  merged  in  the  darkness  of  obscurity  than  the  elec- 
tro-optical laws  which  Hertz  has  shown  to  govern  free  electric  as 
well  as  light  waves. 


New  Telephone  Patents. 


The  issue  of  the  Patent  Office  for  July  22  has  two  patents  re- 
lating to  telephony,  one  granted  to  Mr.  Mason  Grover,  of  Bidwell, 
Ohio,  covering  a  device  for  preventing  humming  of  telephone  wires, 
commonly  called  a  damper ;  the  other  to  Mr.  William  Kaisling, 
of  Chicago,  assignor  to  the  Kellogg  Switchboard  and  Supply  Com- 
pany, covering  a  supervisory  relay. 

Mr.  Grover's  improved  damper,  as  shown  in  the  drawings,  con- 
sists of  a  tapered  body,  of  the  form  of  the  corks  used  by  runners 
when  competing  for  records,  which  is  split  to  admit  of  placing  the 
wire  in  the  central  groove  or  bore.  A  peripheral  groove  allows  of 
binding  the  damper  on  the  wire,  the  tie-wire  being  attached  to  the 


FIG.    I. — GROVER    DAMPER. 

damper  on  a  neighboring  wire,  or  to  the  pole  or  fixture.  Mr.  Bid- 
well  preferably  uses  rubber  for  his  damper,  but  points  out  that  any 
suitable  "dampering"  material  may  be  used  and  any  proportions  may 
be  observed  without  departing  from  the  spirit  of  the  invention. 

Mr.  Kaisling's  relay  invention  has  for  its  object  to  provide  a 
compact  and  efficient  relay,  and  more  particularly  to  provide  means 
for  mounting  the  armature  of  the  relay.  The  accompanying  fiugres 
give  a  longitudinal  sectional  view;  a  view  partly  in  section;  an 
end  view  with  the  cap  /  in  section,  and  the  armature  c  removed 
and  the  supporting  strip,  c^  partly  removed ;  a  detail  view  of  the  back 
contact  dr  and  its  mounting;  a  detail  view  of  the  armature 
and  its  mounting,  and  a  view  showing  the  manner  of 
securing  the  armature  to  the  suspending  spring.  The  relay  is  sur- 
rounded by  a  shell,  a,  in  which  the  core  o^  is  mounted,  a}  having  a 
threaded  shank  a'  passing  through  the  shell  and  secured  by  nut  a'. 
The  winding  b  is  held  between  insulating  end  pieces  O  C^  and  the 
ends  of  b  are  connected  to  the  conductors  H'  b*. 

The  armature,  c,  is  circular ;  at  its  center  is  a  tapped  hole  to  re- 
ceive a  screw,  c\  secured  by  nut  c^  the  end  of  c^  carrying  a  platinum 
contact-point,  c',  which  is  one  of  the  contacts  of  the  relay.  Arma- 
ture c  is  suspended  opposite  the  end  of  a^  by  means  of  spring-strip, 
c ,  which  is  preferably  of  copper.  The  upper  end  of  c'  is  screwed  to 
shell  a  by  screw  c*.  and  the  lower  end  is  secured  to  the  armature  c 
by  being  bent  at  right  angles  and  inserted  in  a  slot  near  the  periphery 
of  c;  the  circumference  of  c,  after  the  bent  end  of  c'  has  been  in- 
serted in  the  slot,  is  prick-punched  to  make  the  joint  secure.  The 
strip  c'  acts  as  a  spring  to  maintain  the  armature  normally  a  short 


distance  from  the  end  of  the  core.  Wh^n  the  armature  is  a  tracted 
the  metallic  circuit  is  completed  from  the  shell-terminal  c',  through 
shell  and  spring  c^  to  the  armature  contact  c^  thence  to  back  con- 
tact d*  and  by  wire  e^  to  terminal  e. 

The  advantage  claimed  for  the  means  of  suspending  the  armatare 
is  that  the  weight  of  the  armature  is  balanced  and,  therefore,  the 
only  strain  to  be  exerted  by  the  magnet  is  against  the  spring  copper- 
strip  c^     The  mounting  of  the  back  contact  is  as  follows,  ^.n  1  is^ 


FIG.   2. — K.\ISLIXG   SUPERVISORY   RELAY. 

clearly  illustrated  in  the  small  sectional  figure.  Upon  the  front  in- 
sulating-plate C*  a  spring-strip,  d,  is  secured  by  screw  d\  The  lower 
end  of  d  carries  a  platinum  contact,  d^  adapted  to  make  contact 
with  c°  on  c  when  c  is  attracted.  The  contact  d"  carries  a  shank,  d^ 
extending  back  into  an  opening  in  the  insulating-block,  d\  inserted 
in  a  bore  in  the  end  of  the  core  a\  The  face  of  the  insulating-block, 
d^  rests  at  a  distance  from  the  end  of  the  core,  so  that  the  contact 
d'  rests  wholly  within  the  end  of  the  core.  A  slot,  d^,  is  provided 
in  the  core  to  allow  the  passage  of  the  strip  d.  The  strip  c',  support- 
ing the  armature,  has  a  central  opening  to  permit  the  contact  c' 
to  engage  the  contact  dl  The  circuit  controlled  by  the  relay  is 
clearly  indicated,  one  wire,  e^,  being  connected  to  the  shell  and  the 
other,  e,  being  connected  by  wire  e""  to  the  back  contact-strip  d.  As 
shown,  the  cap  f  carries  an  adjusting  screw,  f,  by  which  the  distance 
of  the  armature  from  the  magnet  may  be  regulated.  Mr.  Kaisling 
has  produced  a  compact  and  neatly-designed  relay. 


Meeting  of  New  York   State  Independent 
Telephonists. 


At  Rochester,  N.  Y.,  on  July  25,  about  100  representatives  of 
independent  telephone  companies  operating  in  the  State  of  New^ 
York  convened  for  the  purpose  of  forming  a  State  association. 
Owing  to  rivalry  springing  up  over  the  question  of  tviro  long- 
distance connections,  a  split  occurred  in  the  convention,  and 
after  many  animated  scenes  the  adherents  of  one  of  the  long- 
distance interests  bolted  after  the  friends  of  the  other  had  se- 
cured the  temporary  organization.  Eighty-five  per  cent,  of 
the  delegates  then  went  into  convention  at  the  Powers  Hotel. 
Among  others,  the  following  companies  were  represented. 
Rochester  Telephone  Company,  Home  Telephone  Company  of 
Albany,  Niagara  Falls,  Tonawanda,  Lockport,  Medina,  Batavia^ 
Warsaw,  Troy,  Schenectady,  Elmira,  Binghaniton,  Newburg^ 
Catskill,  and  Rome,  N.  Y.;  Kingston  Standard  Telephone 
Company. 

The  following  officers  were  elected :  President,  G.  R.  Fuller, 
Rochester  ;  first  yice-president,  Homer  Hendrickson,  Albany; 
second  vice-president,  Boyd  McDowell,  Elmira;  secretary  and 
treasurer,  C.  O.  Harris,  Rochester;  advisory  board,  S.  B.  Law- 
son,  Niagara  Falls;  J.  S.  G.  Edwards,  Johnstown,  N.  Y.;  J.  S 
Bradley,  Jr.,  Utica;  Edward  Davis,  Troy;  F.  N.  Potter,  Jr., 
Syracuse;  C.  D.  Vernoy,  Cortland,  N.  Y.;  W.  D.  Bernard,  Sar- 
atoga; E.  L.  Barber,  Rome.  A  constitution  and  by-laws  were 
then  adopted,  and  the  organization  made  permanent,  after  which 
the  convention  adjourned  sine  die. 

The  bolters'  convention  also  elected  officers  as  follows,  after 
which  they  adjourned  to  meet  in  Buffalo  to  perfect  organiza- 
tion: President,  Martin  Carey,  of  the  Frontier  Telephone  Com- 
pany, Buffalo;  secretary,  Charles  H.  Blood,  of  the  Ithaca  Tele- 
phone Corrpany  of  Utica. 

The  differences  are  of  minor  importance,  and  negotiations  are 
already  under  way  looking  toward  a  union  of  the  two  organiza- 
tions into  one  and  an  adjustment  of  all  differences  arising  in  the- 
convention. 
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International  Tramways  Union  Congress   in    London. 


The  twelfth  annual  congress  of  the  Union  Internationale  Per- 
manente  de  Tramways  was  held  last  month  in  London,  at  the 
Agricultural  Hall,  under  the  presidency  of  M.  Leon  Janssen,  the 
abic  managing  director  of  the  Brussels  Tramways  Company,  and 
extended  over  lour  days,  ending  July  4.  The  proceedings  were 
conducted  in  Trench,  occasionally  in  English  or  German,  and 
an  mlerpreter  made  a  memory  brief  of  each  speech  in  English 
for  the  benefit  of  those  not  imderstanding  the  other  languages. 
A  great  deal  of  excellent  work  was  done,  of  which  note  is 
made  below;  and  there  was,  in  addition,  an  exhibition  of  street 
railways  apparatus. 

The  opening  address  was  made  by  AT  Janssen,  who  indi- 
cated the  useful  work  attempted  and  done  by  the  body,  and 
noted  the  fact  that  not  only  had  various  governments  sent  repre- 
sentatives, but  that  some  of  their  members  had  been  hon- 
ored by  special  recognition.  The  chair  was  then  taken  by  Sir 
C.  R.  Wilson,  who  welcomed  the  congress  to  England,  regret- 
ting that  they  would  find  that  country  far  behind  others  in 
traction  work.  The  union  accepted  an  invitation  from  the 
mayor  of  Islington  to  lunch,  and  attended  a  conversazione  of 
the  Institution  of  Electrical  Engineers  at  the  Natural  History 
Museum.  Several  plants  were  also  visited,  and  the  congress 
closed  on  Friday,  with  a  banquet  at  the  Royal  Hotel. 

An  interesting  paper  was  read  by  Dr.  .M.  G.  Ra^ch,  instructor 
of  the  Polytechnic  School  at  .\ix-ia-Ci.a.,eiic,  on  "A  Proposed 
Basis  for  Estimating  Powers  of  Alotors."  He  referred  to  the 
regulations  which  had  been  issued  by  the  German  Association 
•of  Electrical  Engineers  regarding  the  testing  of  generators  and 
motors,  and  commended  them  to  the  consideration  of  the  con- 
gress. He  urged  the  carrying  out  of  tests  extending  over  a 
longer  period  than  one  hour — the  time  stipulated  by  many  com- 
panies— and  the  fixing  of  the  normal  full  load  of  the  motor  at 
.such  a  figure  that  it  will  bear,  say,  a  25  per  cent,  overload  for 
30  minutes  without  injury.  The  question  of  temperature  rise 
was  next  considered,  it  being  pointed  out  that  the  limit  of  per- 
missible temperature  rise  depended  largely  upon  the  character 
of  the  insulation  employed.  Thus,  under  the  German  regula- 
tions, the  figures  were,  for  cotton  insulations,  50°  C.;  for  paper, 
6o°C.,  and  for  mica  or  similar  materials  80°  C.  above  a  surround- 
ing atmosphere  having  a  temperature  not  exceeding  35°  C.  (say 
95°  1*".).  For  stationary  coils  a  further  margin  of  10°  C.  is  usu- 
ally allowable,  and,  for  tests  carried  out  in  a  lest  room,  the 
above  limits,  it  was  staled,  may  be  increased  by  20°  C. 

Dr.  Rasch  agreed  with  those  who  insisted  that  high  cflicicncy 
was  not  the  primary  consideration  in  the  design  of  a  traction 
motor,  and  pointed  out  the  considerations  as  to  weight  and 
temperature  rise,  which  were  also  of  great  importance.  He  con- 
cluded by  suRRcsling  that,  taking  the  method  of  rating  a  motor 
I)ro|)oscd  by  the  German  Association  of  Electrical  Engineers, 
the  following  particulars  should  be  asked  for  in  tenders  for  half, 
full,  and  50  per  cent,  overload:  (a)  Current  in  amperes;  (b) 
lorque  in  kilogrammetres;  (c)  speed  per  minute;  (rf)  efficiency. 
Mr.  Macloskic,  whose  work  had  been  referred  to.  agreed  w'ith 
the  suggestion  that  the  basis  for  rating  motors  proposed  by  the 
German  Association  was  a  good  one.  M.  Pedriali.  of  Rrusscls, 
was  in  favor  of  oflicially  ado]itiiig  the  I'ropoals  of  the  German 
Association  of  Electrical  Engineer,  a-,  standard,  but  Dr.  Rasch 
observed  that  a^  :hov  -land  they  are  no:  uitablc  for  traction 
work,  and  it  woul  I  l~c  for  t1:e  rongre.s.  if  it  ado-  ted  them,  to 
sugiVf't  f^evcral  rnodif'ratioiv  .  Hcrr  Max  von  T.eber.  of  X'ienna. 
thought  that  local  condi'ion  were  so  different  that  it  would  be 
very  difl"cnlt  l'^  arranco  any  set  of  tests  which  would  be  suitable 
for  all  condition'.  Messrs.  Scotter.  F.  W.  Eggcr  and  others 
s|>oko  on  the  subject,  but  nothing  definite  was  done,  the  ques- 
tion going  over  until  1903. 

Mr.  Chas.  Thonct.  engineer  and  manager  of  the  General  Con- 
tract Company,  of  Liege,  Belgium,  read  a  paper  on  central  sta- 
tions. It  was  divided  into  two  portions ;  the  first  dealt  with 
the  present  tendencies  of  power  station  design  on  the  Continent, 
the  second  with  the  cost  at  which  electrical  energy  was  pro- 
duced in  a  number  of  important  tramway  stations.  He  gave 
various  details,  for  instance,  boilers  with  fire-boxes  suitable  for 
Inirning  petroleum  are  coming  into  extensive^  use  in  Russia  and 
Roumania;   on  the  Continent  stokers  work  on  an  average  eleven 


hours  per  day,  and  the  use  of  superheaters  is  becoming  general, 
though  few  companies  will  give  any  details  as  to  the  actual 
economy  they  effect.  Cooling  towers  are  extensively  employed, 
and  considerable  attention  is  paid  in  many  quarters  to  the  purifi- 
cation of  the  feed  water  before  admission  to  the  boilers,  but 
mechanical  stokers  appear  to  meet  with  little  favor.  In  large 
generating  units  the  engines  are  generally  cross-compound,  with 
the  generator  between  the  cylinders;  in  Berlin  and  Paris  triple- 
e.xpansion  sets  are  in  use,  and  some  useful  steam  consumption  tests 
figures  are  given.  Mr.  Thonet  referred  also  to  the  working  of  sev- 
eral producer  gas  stations  with  which  he  is  connected,  and  con- 
cludes this  part  of  the  paper  with  a  number  of  details  regarding 
dynamos  and  accumulators.  The  second  portion  gives  the  re- 
sults of  working  of  a  number  of  stations  using  steam  and  pro- 
ducer gas,  and  stated  that  the  coal  consumption  per  hp-hour 
for  even  the  smallest  station  equipped  with  gas  engines  is  far 
from  being  as  high  as  that  in  steam  plants.  He  gave  power  cost 
data  from  a  number  of  roads. 

Mr.  R.  H.  Scotter,  of  Warrington,  read  an  interesting  and 
comprehensive  paper  upon  "'Legislation  in  all  Countries  Rela- 
tive to  Tramways  and  Light  Railways."  He  urged  the  col- 
lection and  collation  of  resumes  of  the  different  laws  in  actual 
operation,  and  described  English  practice  and  procedure  both 
under  the  Tramsways  Act  of  1870  and  the  Light  Railways  Act 
of  1896.  The  evils  resulting  from  the  limited  tenure,  the  right 
of  veto  of  local  authorities,  and  also  of  frontagers,  were  brought 
out  and  compared  with  the  practice  in  other  countries,  notably 
Belgium,  where,  owing  to  more  enlightened  regulations,  a  sys- 
tem of  light  railwajs  or  chemins  de  fer  vicinaux  has  proved  a 
great  commercial  and  social  success.  In  this  plan  the  interests 
of  the  government,  the  local  authorities  and  the  public  are  a- 
far  as  possible  harmonized,  with  the  result  that  schemes  are 
matured  along  lines  which  ensure  not  merely  local,  but  national, 
prosperity.  He  commended  the  British  practice  of  holding  local 
inquiries  as  worthy  of  imitation.  The  rest  of  the  paper  dealt 
with  the  length  of  time  taken  in  various  countries  to  obtain  con- 
cessions, the  duration  of  concessions,  gauge,  width  of  roadway^, 
the  question  of  ultimate  ownership,  and  the  suggestion  of  va- 
rious points  for  the  consideration  of  future  congresses. 

M.  M.  A.  Trautweiler,  chief  engineer  of  the  Strasburg  Tram 
way  Company,  read  a  paper  on  "Car  Barns  and  Their  Loca 
tion,"  summarizing  some  seventeen  replies  to  inquiries.  The 
answers  were  of  such  a  varying  character  that  it  was  impossible 
to  base  any  very  specific  recommendations  upon  them.  Sonu 
companies  favor  a  number  of  car  sheds  so  distributed  over  the 
various  routes  that  the  number  of  non-profitable  car-miles  run 
was  a  minimum.  Some  went  as  far  as  to  suggest  a  small  shed 
at  or  near  each  terminus,  so  that  the  traffic  on  that  particular 
line  would  be  adjusted  to  meet  varying  requirements.  Speaking 
gencrallj',  seven  of  the  seventeen  companies,  and  among  these 
are  those  owning  the  greater  number  of  cars,  advocate  concen- 
tration; the  remaining  ten  favor  distribution  among  several 
shed^.  He  held  that  in  many  cases  the  additional  maintenance 
expenses  incurred  by  dividing  the  cars  between  a  number  of 
sheds  have  not  been  sufticiently  appreciated,  and  that  too  much 
importance  has  been  laid  ui>on  the  cost  of  running  idle  cars  to 
and  from  the  main  depot.  M.  Trautweiler  thought  that  so  lonp 
as  not  morf  than  too  to  150  cars  are  required  for  any  system,  one- 
shed  is  best,  but  that  for  large  undertakings  several  car  shed<. 
each  having  accommodation  for  the  above  number  of  cars,  wil! 
prove  most  economical.  This  conclusion  i*  in  general  accord- 
ance with  American  practice,  where  a  small  number  of  large 
car  sheds  is  the  rule.  For  ease  of  comparison,  he  instanced  a 
system  having  about  27  kilometers  of  track.  70  motor  cars,  and 
as  many  trailers;  where  the  car  house,  if  a  single  one  were 
used,  would  have  to  be  one  and  one-half  kilometers  from  the 
center  of  the  city.  Such  a  road  would  find  one  car  barn  more 
desirable  than  several. 

M.  ZifTcr.  of  Vienna,  president  of  the  board  of  directors  of  the 
local  railways  of  Bukovina.  read  a  paper  on  "Systems  of  Trac- 
tion." dealing,  in  an  exhaustive  manner,  with  the  various  types 
of  conduit  and  surface  contact  systems  of  electric  tramways 
proposed  or  adopted.  For  each  TOO  kilometers  of  track  elec- 
trically equipped,  of  which  returns  have  been  received.  82  em- 
ploy the  overhead  trolley.  "  a  conduit  system  of  one  type  or 
another,  and  11  are  worked  with  cars  carrying  accumulators. 
Dealing  first  with  conduit  systems  of  working.  M.   ZifTer  gave 
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a   history  of  early  efiforts,   and  described  in  detail  the  conduit  total  weight  of  train  is  about  100  tons,  and  the  time  taken  be- 

Inies  at  Brussels,  Paris,  Buda-Pesth,  and  Vienna,  with  the  costs  twecn  stations  is  five  minutes,  the  average  speed  being  18  miles 

of  construction  and  operation.    The  second  portion  of  the  paper  per  hour.     For  light  loads  single  motor  cars  are  run,  weighing 

presented    information    regarding    surface    contact    systems    of  26  tons,  and  make  the  journey  in  four  minuica,  speed  22.5  miles 

traction.     The  Schuckert  system,  on  a  short  line  at  Miinich,  the  on  the  average.     They  ascend  the  i  in  60  gradient  at  30  miles 

Claret- Vuilleumier  at  Lyons,  the  system  of  the  Thomson-Hous-  an  hour.    The  coal  consumption  is  5  pounds  per  kw-hour.    The  num- 

ton  Company,  of  Paris,  installed  at  Monaco  and  Monte  Carlo,  ber  of  passengers  in  the  half  year  is  two  and  one-half  millions. 

the  Diatto  system  at  Tours  and  Paris,  and  the  Lorain  system  On  the  Central   London   Railway  current  is  generated  at  5,000 

recently  placed  in  use  at  Wolverhampton  were  all  referred  to.  volts,  and  reduced  to  550  at  the  line.     Each  train  consists  of 

He  concluded  by  pointing  out  the  real  need  for  a  reliable  sur-  seven   carriages   on   eight-wheeled   bogies,   weight    unloaded   98 

face  contact  system,  and  considered  that  at  present  all  systems  tons,  and  the  seating  capacity  336.     Locomotives  are  used,  but 

in  use  are  of  a  more  or  less  experimental  character.  motor  cars  are  being  made.     Each  locomotive  is   117-hp.     The 

M.  Poetz,  of  Hamburg,  Germany,  read  a  paper  on  "Tramway  maximum  current  at  full-load  is  1,200  amperes  for  each  locomo- 

Brakes."     It   discussed   hand,   air,   electric  and   friction   brakes,  tive,  and  its  weight  is  44  tons.     The  passengers  carried  for  half 

and    described    tests    on     the    power    of    different    brakes,    their  year  are  20,802,650.     Mr.  McMahon's  road  is  operated  on  the  5- 

power  being  expressed  in  terms  of  the  distance  in  which  a  given  wire  system,  continuous  current,  whose  efficiency  he  compared 

car  could  be  brought  to  rest  from  a  given  speed.     He  expressed  favorably   with    that   of   the   alternating   current   method.     The 

himself  in  favor  of  electric  rather  than  air  brakes  in  all  cases  locomotives  have  two  gearless  motors,  weighing  13.65  tons;  or 

where  the  number  of  trailers  does  not  exceed  one  or  two.     In  a  fully  loaded  train  49.8.    He  presented  several  curves,  and  some 

the  discussion  M.  Thonet  spoke  in  support  of  the  author's -tests  data  as  to  high  acceleration. 

and  results.     He  gave  the  following  results  of  tests  made  under  Storage  battery  traction  came  up  in  one  of  the  discussions  and 

his   direction,   at   a   speed   of  20   kilometers  per   mile.     The  figures  fared  rather  badly.     Herr  Kohl  described  the  battery  system  in 

give  the  distance  in  metres  run  before  stopping.  Hanover  as  absolutely  ruinous,  and  said  that  both  in  Hanover 

T-                                                         f         .     ,      ,  and  at  Hagen  accumulators  had  been  given  up.     ^L  Thonet,  of 

h  or  one  car 14.0  for  air  brake.  ,■               ji           it.        11.                                      ^     ,  ■  ,    .     , 

Liege,  said  that,  although  ihe  horse  tramways  at  Dunkirk  had 

For  one  car 12.5  for  General   Electric  brake.  5^^^  worked  for  nineteen  years  and  paid  a  good  dividend,  when 

For  one  car 11.6  for  Thomson  -  Houston  brake.  accumulator  traction  was  adopted  the  concern  soon  became  a 

For  one  car  and  one  trailer.  18. 1  for  air  brake.  losing  one.     The  batteries  only  lasted  five  months,  there  were 

For  one  car  and  one  trailer.  15.6  for    General    Electric    brake.  numerous  stoppages,  and,  as  a  result,  traffic  was  disorganized. 

T,                         J          ^     -1                r       T-1                TT                 11  Several  other  speakers  condemned  the  battery  system,  including 

For  one  car  and  one  trailer.  II. 7  for    1  homson-Houston    brake.  ,.              t^      ,  ,        t.           •       t         1      j        «  ir        t    ,               . 

Messrs.  Koehler,  Bonevin,  Lavalard  and  V  on  Leber,  and  a  res- 

For  one  car  and  two  trailers.20.7  for  air  brake.  oluti^n  was  passed  condemning  the  use  of  storage  batteries  in  street 

For  one  car  and  two  trailers. 19.4  for   General   Electric  brake.  railway  work. 

For  one  car  and  two  trailers. 14.7    for  Thomson-Houston  brake. _^ 

Herr   Koehler   disapproved  of   the   magnetic  brake,   which  he  Tributes  tO   the   Memory   of   Mr.   Mackav. 
had  tried  in  Berlin.     He  regarded  the  air  brake  as  more  reliable. 
Herr   von   Leiber,   speaking  on   behalf  of  the   Austrian  govern- 

ment  supported  the  author's   claims  as  regards   electric  brakes.  Special      meetings      of      the      officers      and      directors      of      the 

In  Vienna  they  had  decided  to  adopt  electric  brakes.  Postal   Telegraph   Cable   Company  and   the   Commercial   Cable 

M.  S.  Peiser,  of  Berlin,  read  a  paper  on  "Heating  of  Cars,"  as  Company,  for  the  purpose  of  taking  suitable  action   upon  the 

practiced  in  Germany,  including  a  stove  for  burning  briquettes.  death  of  John  W.  Mackay,  president  and  director  of  both  com- 

He  spoke  of  electric  heating  as  expensive,  but  believed  the  sub-  panics,  were  held  in  New  York  City  on  July  25.     The  Commercial 

ject  of  sufficient   importance  to   warrant  further   inquiry  into  it  Cable   meeting   was   presided   over   by   Mr.    A.    B.    Chandler.      The 

by  the  union.  Postal    Telegraph    Cable    meeting   was   presided    over    by    William 

Mr.  P.  V.  McMahon,  chief  engineer  of  the  City  and  South  Lon-  H.  Baker,  vice-president  and  general  manager  of  the  Postal  Tele- 

don   Railway,  read  a  most  interesting  paper   on  "Underground  graph   Company.     Resolutions  were  passed  relative  to  the  death  of 

Tube    Railways."      He    made    a    comparison    between    the    existing  Mr.    Mackay,    and   brief    speeches    were    made    by    several    present, 

electric    tube    railways     in     London,     and     discussed     the     relative  many   of  whom   had  been   intimately  associated   with    Mr.   Mackay 

advantages  of  deep  and  shallow  level  tunnels,  arguing  in  favor  both  in  business  and  socially. 

of  the  latter.     At  the  opening  of  the  City  and  South  London  A  part  of  the  resolutions  passed  by  the   Commercial    Cable 

Railway  it  was  looked  upon  by  Continental  and  American  en-  Company  was  as  follows:     "In  making  this  record  this  board 

gineers  as  a  fine  piece  of  engineering.     But  it  went  on  quietlj'  desires   to  record  also  its  high  appreciation  of  the  surpassing 

carrying   seA'^en   million   passengers   a  year   without   any   notice  merit  of  Mr.  Mackay  as  a  man,  a  citizen,  and  a  friend,  as  well 

from  the  general  public  and  the  press  until  the  Central  London  as  in  his  capacity  of  chief  officer  of  this  company.     We  recog- 

Railway  was  opened,  and  then  it  was  rediscovered.     It  paid  a  nize  that  the  existence  of  this  company  is  due  to  his  foresight, 

dividend  from  the  start.     Separate  locomotives  have  many  ad-  his  courage,  his  abilitj',  and  his  generosity.    We  believe  that  no 

vantages  over  the  system  in  which  the  motors  are  fixed  to  each  other  man  would  or  could   have  created  a  telegraph  system  of 

car.    They  tried  a  motor  car  train  several  years  ago  on  the  City  such   wide   extent  and   such   merit   under   the   great   oceans   and 

and  South  London  line.     It  gave  greater  seating  capacity  for  throughout  our  vast  continent  in  the  midst  of  such  difficulties 

the  same  weight,  and  the  coal  consumed  per  passenger  carried  and    discouragements     as    have    surrounded    those    enterprises 

was  slightly  less,  but  unnecessary  time  was  lost  at  terminal  sta-  almost  from  their  inception.    We  feel  the  loss  of  his  command, 

tions,  due  to  the  driver  and  assistant  having  to  change  position  his  eounsel,  and   his   friendly  and  encouraging  presence  as  a  per- 

from  one  end  of  the  train  to  the  other.     More  spare  carriages  sonal  affliction  to  each  one  of  us.  and  we  know  that  this  feeling 

are  required,  and   sidings  have  to  be   larger.     If  one  compares  exists  among  all  officers  and  employees  throughout  the  service." 

the  continuous-current  system  on  the  City  and  South   London  The  directors     of  the  Commercial  Cable  Company  are:    Ed- 

with  the  Central  London  three-phase  system  it  is  seen  that  less  ward     William    Hawley,   James    Gordon    Bennett,     Gardner    G. 

has  to  be  spent  in  copper.     In  the  Waterloo  and  City  Railway  Howland,   Col.  William  Jay.   George   G.  Ward.   Sir  W.   C.  ^'an 

the  generating  station  is  at  Waterloo,  operated  on  the  two-wire  Home,   Edward   C.   Piatt,  W.   Seward  Webb.    Lord   Strathcona. 

direct  system  at  500  volts.     There  are  no  elevators,  and  motor  Charles  R.  Hosmer,  Thomas  Skinner,  Clarence  H.  Mackay,  Al- 

car  trains  are  used.     For  heavy  traffic  four-coach  trains  are  run.  bert  B.  Chandler,  Dumont  Clarke. 

The  front  and  rear  carriages  have  two  motors  on  the  leading  In  the  course  of  the  resolutions  of  similar  effect  adopted  by  the 

and   trailing  bogies;      they    carry    46    passengers    each,  while  the  Postal  Telegraph  Company,  the  following  graphic  passage  oc- 

two  intermediate  carrj'  each  56  passengers,  making  a  total  seat-  curs,  in  regard  to  its  late  president: 

ing  capacity  of  204  passengers.    The  normal  rating  of  motors  is  "He  was  honest,  his  name  being  a  S3-nonym  for  honesty.     He 

J2  b-hp — that  is,  70  to  100  amperes  at  500  volts.     These  are  run  was  just,  wronging  no  man.     He  was  generous,  ever  aiding  the 

for   three    and    a    half    to    four    hours    in    the    morning.     The  needy.     He   was   far-seeing,   judging  correctly  men   and   affairs. 
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He  was  humble,  seeking  no  place  above  his  fellows.  He  was 
ambitious,  striving  not  to  gain  honors,  but  to  do  good.  He  was 
Cfjurageous,  knowing  no  fear.  He  was  patient,  waiting  with 
confidence  for  the  fruition  of  his  labors.  He  was  strong,  bear- 
ing adversity  with  fortitude  and  prosperity  without  pride.  He 
was  righteous,  fearing  God  and  loving  his  fellow-men.  Fortu- 
nate in  unlocking,  by  persistent  endeavor,  the  treasure  house  of 
Nature,  he  used  his  vast  wealth  wisely.  Great  in  simplicity, 
earnestness  of  purpose  and  fidelity  to  principles  of  right,  he 
comijclicd  the  admiration  and  wun  the  love  of  those  who  knew 
him." 

The  officers  and  directors  of  the  Postal  Telegraph  Cable 
Company  are:  William  H.  Baker,  Edgar  C.  Bradley,  George  G. 
Ward,  C.  «.  Mackay,  A.  B.  Chandler,  Edward  C.  Piatt,  George 
ClaiJperton,  Sir  W.  C.  \'an  Horn,  Charles  R.  Hosmer,  James  W. 
Ellsworth. 

A  cable  dispatch  from  London  announces  that  the  Pope  has 
granted  Mrs.  John  W.  Mackay  special  permission  to  hold 
private  services  over  the  body  of  her  husband.  A  memorial 
service  for  Mr.  Mackay  will  be  held  in  the  Church  of  St.  Peter 
and  St.  Edward,  Buckingham  Gate,  during  the  present  week. 
Quantities  of  floral  tributes  are  daily  received  at  the  Mackay 
home.  Among  these  was  a  five-foot  column  of  asters,  with  a 
Ijrokcn  cable  of  steel-colored  flowers,  with  the  words  ".\tlantic 
and  Pacific"  at  the  base.  The  Postal  Telegraph  Company  sent 
a  handsome  cross.  .Among  the  many  who  have  called  at  the 
.Mackay  house,  or  who  have  sent  messages  of  condolence  are 
Charlemagne  Tower,  United  States  Ambassador  to  Russia,  and 
.Mrs.  Tower,  Lord  Strathcona,  and  Mount  Royal.  Canadian 
High  Commissioner  in  London,  and  Lady  Strathcona,  James 
(jordon  Bennett,  Baroness  de  Renter,  Nikola  Tesla,  George 
Gould,  Dr.  Seward  Webb,  of  New  York;  Princess  Louise, 
United  States  Ambassador  Choate. 

In  an  anecdotal  c<jJitril)Ution  to  the  New  York  Times.  Mr.  H. 
Allaway,  who  has  met  all  of  the  financial  celebrities  of  his  lime, 
says:  "In  Mr.  .Mackay's  career  nothing  was  ever  atteinpted  with 
riiiluisia>.m  beyimd  that  which  he  had  in  his  ambition  to  estab- 
lish the  Pacific  cable.  Over  seventy  years  old,  he  still  could 
foresee  and  plan  and  hustle.  Why  not  put  his  cajjital  into  some 
less  extraor<linary  enterprise?  Why  the  part  of  the  Pacific 
cable  pioneer?  Easily  answered,  such  conuindrums,  he  said:  'I 
don't  want  to  bother  with  railroads,  and  be  bothered  by  them. 
Hut  I  am  obliged  to  invest  the  capital.  So  Pve  decided  to  put 
the  money  into  something  where  they  can't  be  holding  me  up 
forever  on  rights  of  way  and  town  taxes — put  the  money  where 
they'll  have  to  swim  to  get  it.'  There  be  land-lul)I)cr  financiers 
who  can  ai)preciate  this  Mackay  philosophy." 

Mr.  Chandos  Fulton,  in  the  same  journal,  says:  "When  asked 
to  select  his  oflice  in  the  Postal  TeK^raph  Building,  Mr. 
Mackay,  as  soon  as  he  had  entered  the  r<><im  on  the  southern 
corner,  decided  f)n  that,  giving  directions  that  his  desk  should 
be  placed  as  he  indicated,  affording  a  view  over  the  City  Hall 
S<|nare  down  into  Frankf<irt  street.  'From  this  window,'  he 
said,  'I  can  sec  the  site  of  the  house  .in  which  I  lived  as  a  child 
before  i  (Irc.inud  of  going  |o  the  Coast,  or  ever  anvninting  to 
:myihing.'  " 


Recent  Progress  in  Electrochemistry. 


Reported  Change  From  Steam  to  Electricity  of  Ohio 
Railroad. 


.•\  report  that  the  .Xppleyard  syndicate  has  secured  the  lease  of 
the  Cincinnati.  Lebanon  it  Northern  Railway,  a  steam  road 
operated  by  the  Pennsylvania  Company,  has  been  Ix^th  confirmed  and 
denied  in  financial  and  traction  circles.  The  Appleyard  syndicate 
has  been  seeking  an  entrance  to  Cincinnati  from  Lebanon  to  coni- 
|)lete  the  line  now  practically  complete  from  Columbus  to  Lebanon. 
Tho  steam  road  is  in  fine  condition,  and  the  electrical  equipment 
could  he  installed  so  that  the  through  line  could  he  in  operation  this 
year.  The  acquisition  wn'uld  afford  fine  terminal  facilities  in  Cincin- 
nati, and  make  the  syndicate  independent  of  the  Cincinnati  Traction 
Company.  In  steam  road  circles  the  reported  lease  is  discredited. 
as  it  is  claimed  the  Pennsylvania  some  tinv  ago  placed  a  price  of 
$8,000,000  on  the  property,  which  is  fig'ired  to  be  almost  prohibitive 
for  tiaction  pvuiuvscs.  The  .\ppleyard  syndicate  has  opened  oflice* 
ill  Cincinnati,  and  it  is  stated  that  Cincinnati  r.nd  Boston  banks  arc 
about  to  arrange  for  a  consolidation  of  all  the  Appleyard  interests 
between  Columbus,  Davton  and  Cincinnati. 


Bv  Clinton  P.\ll  Townsend. 

B.\KING    C.\RBON     ELECTRODES. 

Mr.  Charles  M.  Hall,  of  Niagara  Falls,  describes  the  following 
disposition  of  apparatus  for  baking  carbon  electrodes,  particularly 
such  as  are  intended  for  the  electrolytic  decomposition  of  fused 
baths,  as  in  the  production  of  aluminum.  The  carbons  are  arranged 
horizontally  or  vertically,  and  in  one  or  several  rows,  around  the 
carbon  core  and  within  the  masonry  walls  of  a  furnace,  the  car- 
bons being  insulated  not  only  from  the  core,  but  from  one  another 
by  means  of  a  refractory  and  non-conducting  powder  such  as 
bauxite,  purified  alumina,  magnesia,  etc.  Upon  the  passage  of  a 
suitable  current  through  the  core,  the  carbons  are  brought  to  a  tem- 
perature of  3,000  or  4.000  degrees  Fahrenheit,  the  interposed  insu- 
lation guaranteeing  against  the  diversion  of  notable  quantities  of 
current  through  the  carbons  themselves.  Data  are  given  as  fol- 
lows :  A  core  four  or  five  feet  in  length  and  twelve  by  thirty 
inches  in  cross  sectional  area  requires  to  have  developed  therein 
400  to  500-hp  by  an  alternating  current  of  35  to  50  volts. 

The  conducting  core  is  preferably  of  granular  charcoal  or  coke, 
but  the  inventor  suggests  also  the  employment,  as  a  heating  resist- 
ance, of  a  fused  electrolyte,  in  which  case  the  baking  of  the  car- 
bons becomes  an  additional  feature  of  the  exceedingly  interesting 
method  of  purifying  bauxite  by  the  reduction  of  its  impurities  here- 
tofore fully  described.  De  Laval  has  employed  the  heat  developed 
in  a  fused  electrolyte  for  producing  a  useful  effect,  as  in  the  super- 
heating of  metals  or  even  the  smelting  of  ores,  but  the  method  here 
described  is  unique  in  its  utilization  of  both  the  electrolytic  and 
thermic  effects  of  the  current. 

The  disposition  of  parts  calls  to  mind  the  recently  described 
method  of  .\cheson  for  graphitizing  carbons  by  arranging  them  in 
piles,  separated  by  powdered  carbon,  between  the  circuit  terminals. 
.\s  a  matter  of  fact,  however,  the  relation  of  the  fusing  point  of  any 
available  insulator  to  the  temperature  required  for  graphitic  trans- 
formation would  probably  render  any  application  of  the  method  to 
the  latter  purpose  impracticable;  the  actual  analogy  is  rather 
with  certain  early  methods  for  the  carbonizing  and  baking  of  lamp 
filaments  and  arc  carbons. 

MERCURY     CATHODE     CELL. 

James  Mactcar.  of  London,  patents  a  new  cell  belonging  to  this 
highly  developed  type.  The  essential  features  are  the  provision  of 
an  anode  bell,  the  lower  edges  of  which  rest  in  grooves  upon  a 
plate  which  in  turn  rests  upon  the  bottom  of  an  external  chamber 
containing  water;  this  plate  is  further  provided  with  a  central  well, 
and  with  radial  grooves  in  its  lower  face,  which  afford  passages 
f<»r  the  circulation  of  mercury,  means  therefor  being  provided  in 
the  form  of  a  rotary  propeller  within  the  well.  In  operation  the 
inner  cell  is  filled  as  usual  with  a  solution  of  brine,  and  the  mercury 
is  flooded  outwardly,  passing  beneath  the  anodes  and  through  the 
groove  which  operates  as  S  seal  between  compartments,  then  to 
return  by  its  own  gravity  through  the  radial  grooves  to  the  well. 
There  is  little  probability,  however,  that  any  construction  of  this 
type  will   displace  the  rocking  cell  of  Castner. 

IRIDESCENT     COATING     FOR     COPPER     ARTICLES. 

.\  patent  to  Duncan  Sinclair,  of  Coalbrookdalc.  England,  deals 
with  a  method  of  forming  brilliant  and  variegated  surface  colora- 
tions upon  metals,  through  the  agency  of  electrolytic  deposits.  This 
method,  which  is  most  simply  <ipcrated  by  connecting  the  article  to 
be  coated  as  the  anode  in  an  alkaline  solution  of  litharge,  and  care- 
fully regulating  the  current,  depends  upon  the  deposition  of  ex- 
ceedingly thin  film*  of  lead  peroxide:  such  films  give  most  brilliant 
interference  effects  resembling  the  ch.inging  tints  in  a  soap  bubble, 
and  being,  in  fact,  attributable  to  the  same  optical  phenomena. 
.\rticlcs  so  colored  have  found  much  favor,  especially  in  France, 
since  the  early  days  of  galvanoplastics.  Mr.  Sinclair's  improvement 
consists  in  adding  to  the  alkaline  lead  solution  a  small  amount  of 
a  salt  of  copper,  concerning  the  effect  of  which  the  specification  is 
silent.  The  claims,  however,  state  that  copper  enters  into  the 
anodic  deposit,  and  the  record  of  the  case  shows  it  to  be  the  in- 
ventor's belief  that  this  metal,  like  lead,  may  separate  at  the  anode — 
a  statement  which  will  scarcely  command  the  assent  of  electro- 
chemists.  On  the  other  hand,  it  is  well  known  that  in  the  electro- 
lytic "reparation  of  cobalt  from  nickel  the  presence  of  copper  in  the 
solution  is  of  great  as.sistance  in  controlling  the  current  and  se- 
curing a  slow  and  even  deposition  of  the  peroxid.  Without  doubt 
this  is  the  function  performed  by  the  copper  salt  in  the  present  case. 
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Tests  of  Cotton  Mill   Electrical  Equipment. 

Some  interesting  tests  of  economy  in  the  use  of  electric  power  in 
otton  mills  have  recently  been  made  at  Columbia,  South  Carolina, 
n  what  is  known  as  the  Olympia  Mill.  This  plant,  which  has  only  re- 
ently  been  completed,  has  been  operated  but  a  comparatively  short 
leriod,  and  is  somewhat  notable  for  the  reason  that  its  machinery  is 
lot  only  driven  by  electric  power  applied  directly,  but  that  it  contains 


FIG.     I. OLViMl'IA     Mil. I,     SHAFTING. 

he  largest  number  of  spindles  under  one  roof  of  any  similar  mill 
1  the  United  States.  In  designing  this  mill,  the  engineers,  Messrs. 
/.  B.  Smiih  Whaley  &  Co.,  of  Columb  a,  were  given  carte  blanche 
0  install  any  system  of  power  which  ihey  deemed  most  effective, 
nd  at  the  same  time  economical.  After  calculating  upon  the  extent 
if  the  equipment  and  the  probable  service  required,  as  well  as  the 


The  spinning  motors,  as  they  arc  termed,  are  of  ijO^hp  each  and 
575  to  580  volts ;  the  three-phase,  40-cycle  .system  being  employed 
with  a  drop  between  the  motor  and  switchboard  01  I'A  per  cent. 
Each  spinning  motor  serves  38  frames,  or  a  total  capacity  of  10,032 
spindles.  The  driving  motors  in  the  weave  rooms  are  of  150  hp, 
for  serving  the  complement  of  looms  in  operation.  As  will  be  noted 
in  the  accompanying  illustration,  the  motors  are  su-pended  ti  the 
ceiling  in  the  variou.^  departments  in  such  a  manner  that  belting 
and  ropes  are  entirely  avoided,  while  it  is  calculated  that  the  waste 
of  power  is  reduced  to  a  minimum  by  the  insulation  and  connections 
between  the  i.iotors  and  other  machinery. 

The  tests,  which  were  made  under  the  supervision  of  Mr.  J.  K.  W. 
Davenport,  electrical  engineer  of  the  Whaley  Company,  have  been 
tabulated  and  give  the  following  results : 

With  one  section  of  38  frames,  the  power  in  kilowatts  required  was 
140,  each  kilowatt  corresponding  on  an  average  to  81.8  spindles. 
Operating  a  series  of  28  frames,  107  kilowatts  are  required,  an  aver- 
age of  83.4  spindles  per  kilowatt.  With  18  frames,  76  kilowatts  are 
required,  an  average  of  82.2  spindles,  while  with  8  frames,  44  kilo- 
watts are  required,  an  average  of  75.7  spindles  per  kilowatt.  The 
tests  showed  that  one  horse-power  thus  applied  would  furnish  suffi- 
cient power  for  68  spindles.  The  result  of  loom  operation  showed 
that  with  638,  154  kilowatts  are  required,  equal  to  5.1  loom  per 
kikjwat,  or  3.8  to  one  horse-power.  To  operate  549  looms,  136  kilo- 
watts were  required,  equal  to  5.3  looms  per  kilowatt,  or  3.9  per  horse- 
power. In  all  tests  of  the  looms,  ranging  from  the  larger  number, 
638,  to  45,  proportionate  results  were  obtained,  in  the  case  of  the 
smallest  series  46  kilowatts  being  required,  or  an  average  of  5.6 
looms  per  kilowatt  and  4.2  looms  per  horse-power. 

From  these  tests  the  average  is  68  spindles,  or  5  looms  per  horse- 
power, whi'e  the  mechanical  and  electrical  losses  or  wa.te  in  conduct- 
ing the  current  from  the  switchboard  to  the  spinning  frames  is  esti- 
mated at  12  per  cent.,  and  to  the  looms  at  20  per  cent.— an  average 
loss  of  power  of .  the  equipment  of  14  per  cent.  Compared  with 
modern  rope-driven  machinery,  the  engineers  estimate  this  to  be 
from  II  to  17  per  cent,  less  than  where  the  former  system  is  installed. 
while  it  is  25  per  cent,  less  than  in  the  case  of  power  transmission  by 
lelting. 


Fig.  2. — Olympia  Power  Plant. 


ocation  of  the  plant,  it  was  decided  to  install  a  series  of  motors 
n  both  the  spinning  and  weaving  departments,  in  place  of  rope  or 
)elt-driven  machinery.  The  complete  equipment  of  the  mill  is 
04,000  spindles  and  2,400  Draper  looms,  in  addition  to  apparatus  for 
naking  print  cloth.  At  present  about  85,000  spindles,  1.550  looms 
ind  supplementary  machinery  are  being  utilized,  and  with  this  equip- 
nent  the  tests  were  made.  The  electrical  plant  is  General  Electric 
hroughout. 


These  calculations  bear  out  statements  made  by  oilur  electrical 
engineers  who  have  studied  the  application  of  power,  especially  in 
Southern  cotton  mills.  Mr.  H.  H.  Vreeland.  president  of  the  Metro- 
politan Street  Railway  Company,  who  has  made  several  visits  to 
the  South  and  investigated  the  various  systems  of  power,  some  time 
ago  made  the  prediction  that  the  larger  mills,  if  electrically  equipped 
could  be  operated  at  a  saving  of  fully  25  per  cent,  compared  with 
steam  or  water  power  transmitted  by  shafting  and  belting. 
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Distribution  of  American  Exports.  CURRENT    NEWS    AND    NOTES. 


A  series  of  tables,  compiled  by  the  L".  S.  Treasury  Bureau  of 
Statistics,  show  that  during  the  year  1901  52  per  cent,  of  the  manu- 
facturts  exported  went  to  Europe,  2i  per  cent,  to  North  America, 
6.6  per  cent,  to  South  America,  8.2  per  cent,  to  Asia,  7  per  cent,  to 
Oceania,  and  a  little  less  than  3  per  cent,  to  Africa.  The  total 
value  of  manufactures  exported  to  Europe  was  $215,000,000,  to 
North  America,  other  than  the  United  States,  $96,000,000;  to  South 
America,  $27,000,000;  to  Asia,  $33,700,000;  to  Oceania,  $29,000,000, 
and  to  Africa,  $10,500,000.  Of  the  total  exports  of  manufactures  to 
Europe,  amounting  to  $213,000,000,  the  largest  item  was  iron  and  steel 
manufactures,  to  the  value  of  $43,812,323,  the  next  item  in  order  of 
magnitude  being  copper  manufactures,  $41,454,074;  scientific  instru- 
ments, $3,840,763;  cars  and  carriages,  $3,71^.3^1  J  '"dia  rubber  manu- 
factures, $2,187,453.  It)  North  America  the  largest  item  in  the  ex- 
ports of  manulactures  was  iron  and  steel,  $43,518,293;  cars  and 
carriages,  $3,577,765.  To  South  America,  iron  and  steel  exports 
were  $8,754,800.  To  Asia,  oils,  refined  or  manufactured,  formed  the 
largest  item,  $12,443,128,  the  next  largest  items  being  iron  and  steel 
manufactures,  $8,992,967.  To  Oceania,  the  principal  manufactures 
exported  were  iron  and  steel  manufactures,  $8,871,602.  To  Africa, 
iron  and  steel  manufactures  formed  the  largest  item,  $2,368,635,  and 
cars  and  carriages,  $543,674.  Of  the  $117,319,320  worth  of  iron  and 
steel  manufactures  exported,  $43,812,323  went  to  Europe,  $43,518,993 
to  North  America,  $8,992,967  to  Asia,  $8,871,602  to  Oceania,  $8,754,800 
to  South  America,  and  $2,368,635  to  Africa. 


Water   Power    in   Arizona. 


Arizona,  the  drycst  state  in  the  Union,  strange  as  it  may  seem,  has 
several  large  and  very  important  water  power  projects  under  con- 
struction. Lack  of  rain  in  the  southwest  serves  as  a  great  hindrance  to 
development  of  water  storage  and  developments  in  water  power.  In 
the  Salt  River  Valley  the  towns  of  Phoenix,  Tempe  and  Mesa  are 
lighted  with  electricity,  generated  by  small  falls  in  the  valley's  canal 
systems.  Sixty  miles  southeast  of  Prescott,  on  Fossil  Creek,  work 
has  begun  on  a  scheme  that  is  destined  to  develop  2,000  horse-power, 
to  be  used  mainly  in  the  mines  of  central  Yavapai  County.  A  great 
power  project  is  in  incubation,  ba?cd  upon  the  damming  of  Bill 
Williams  Fork,  in  extreme  western  Arizona.  The  new  dam  that  is 
to  store  flood  waters  for  the  use  of  the  Salt  River  \'alley  is  to  be 
built  largely  with  the  aid  of  water  power,  and  a  few  miles  above 
the  reservoir  it  will  supply  power  for  a  3,000-hp  transmission  lino  to 
Globe  and  other  central  Arizona  mining  cafnp^-  This  plant  is  being 
built  by  C.  M.  Clark. 

The  Grand  Canyon  of  .Arizona  affords  the  greatest  field  for  elec- 
tricity gciurated  by  water  power.  Below  the  new  Santa  Fe  Hotel, 
on  the  canyon  brink,  are  Indian  Garden  Springs,  which,  in  ordinary 
seasons,  have  a  How  of  nearly  100  miners'  inches,  that  can  be  thrown 
over  a  clilT  3,000  feel  high.  In  Cataract  Canyon,  the  stream  of 
flow  usually  a|)proximating  10,000  miners*  inches,  makes  three  great 
leaps  of  70,  144  and  250  feet,  respectively,  without  reference  to  several 
thousand  feet  of  drops  from  the  Indian  villages  to  the  Colorado's 
channel. 

Many  plans  have  been  mooted  for  developing  the  marvelous  power 
of  the  Colorado,  a  stream  which  rises  as  much  as  100  feet  in  flood  time 
within  the  canyon.  Floats  e(iuipin.'d  with  great  paddle  wheels  have 
been  suggested,  but  it  is  probable  that  the  river  will  some  day  be 
harnessed  by  means  of  tunnels  that  will  "pick  up"  the  fall  of  the 
stream.  One  such  tunnel,  at  a  point  near  Bass's  Trail,  and  not  over 
half  a  mile  in  length,  drivni  through  black  granite,  would  ctit  oflf  12 
miles  of  river  channel,  averaging  not  less  than  12  feet  of  fall  to  the 
mile. 

Dr.  ;\.  J.  Chandler,  of  Mesa,  Arizona,  is  engineering  the  latest 
(irand  Canyon  power  plant.  Dr.  Chandler  is  the  manager  of  the 
southwestern  interests  of  Bowcn  &  Ferry,  the  Detroit  capitalists,  and 
has  made  a  success  of  a  power-generating  plant  near  Mesa.  He  has 
found  an  ideal  hKation  for  power-generating  works  on  the  Kanal, 
Wash.,  not  far  from  its  union  with  the  inner  canyon  of  the  G^lor  do 
about  70  miles  north  of  William^.  It  is  stated  that  even  5.000  feet  of 
fall  can  ho  found  in  a  distance  a  little  ever  a  mile.  The  water  supply 
is  said  to  be  ample  and  of  remarkable  regularity  of  flow.  The  only  ques- 
tion seems  to  be  that  involving  the  carriage  of  the  necessary  heavy 
machinery  down  into  the  canyon  and  across  the  river,  unices  it  be 
hauled  southward  from  some  Utah  railroad  point  and  lowered  over 
the  preci;)itous  olifTs. 


CHICAGO  DRAISAGE  CAXAL  POIVER.—The  sanitary  dis- 
trict board  have  ordered  Chief  Engineer  Randolph  to  resume  imme- 
diately the  work  of  developing  water  power  caused  by  the  llow  of 
the  water  in  the  sanitary  district  channel  from  the  Chicago  drainage 
canal  at  a  point  below  Joliet.  He  is  ordered  to  construct  a  dam  and 
other  works  necessary  to  secure  full  control  of  the  water  power 
created  at  Hickory  Creek. 


AX  OTHER  TELEGRAPH  TYPEWRITER.— .\  telegraphic 
dispatch  from  Utica,  N.  Y.,  of  July  25,  says:  "About  five  years  ago 
Charles  E.  Yetman,  a  Western  railroad  telegraph  operator,  con- 
ceived the  idea  of  an  attachment  by  which,  while  simply  manipu- 
lating the  keyboard  of  a  typewriter  as  in  ordinarj-  typewriting,  a 
message,  mechanically  correct,  could  be  sent  over  telegraph  wires. 
Mr.  Yetman  has  become  connected  with  the  Remington  Typewriter 
Company  at  Ilion,  and  it  has  decided  to  manufacture  the  invention, 
which  he  has  just  perfected.  The  machine  will  consist  of  a  type- 
writer and  telegraph  instrument  combined.  The  latter  will  be  so 
arranged  that  by  striking  a  key  on  a  keyboard  the  Morse  letters 
are  made  plain  and  accurate.  Short  wires  connect  the  machine  with 
the  telegraph  wire.  The  new  machine  has  been  tested  on  long  and 
short  lines,  and  operators  pronounce  it  perfect.  The  Associated 
Press,  it  is  alleged,  will  equip  all  of  its  offices  with  the  Yetman  ma- 
chine, and  arrangements  have  been  made  by  the  company's  chief 
operator  for  a  large  number  of  machines. 


Vma 


hlARCONI  AND  HIS  CRITICS.— The  jingo  warfare  in  England 
against  Marconi  does  not  appear  to  relent.  Mr.  Henniker  Heaton 
in  a  letter  to  the  London  Times  recently  ventured  to  defend  the  young 
inventor  from  the  reproach  of  not  being  of  English  birth,  saying, 
"I  do  not  care  if  Mr.  Marconi  were  found  to  be  a  full-blooded  Huron 
or  Liberian.  The  fact  remains  he  has  devoted  his  youth  to  working 
for  England."  He  also  remarked  that  Prof.  Lodge's  wireless  tele- 
gram sent  200  yards  compares  poorly  with  Marconi's  sent  2.000  miles. 
A  friend  of  the  knightly  claimant  replies  through  the  same  columns, 
asking,  "Which  of  the  two  was  the  first  to  send  a  wireless  telegram? 
Was  it  Lodge  in  1894.  or  Marconi  in  1896.'"  It  would  thus  appear 
that  the  claim  of  Lodge  to  the  coherer  has  been  retired,  and  that  he 
now  rests  on  the  futile  lalxtratory  experiment  of  1894  as  entitling 
hijii  to  the  honors  and  emoluments  of  the  art  created  by  MarconL 
A  statement  has  also  been  circulated  by  Prof.  Lodge's  friends  that 
Marconi  had  falsified  as  to  the  apparatus  which  he  used  in  New- ^ 
foundland,  the  assertion  being  made  that  he  employed  a  rcccivef^ 
invented  by  Solari.  When  the  attention  of  Marquis  Solari  was  called"' 
to  this,  he  authorized  the  New  York  World  to  make  the  following 
statement:  "SaturJuy  Rcz-it^ti'  was  not  correct;  Newfoundland  re- 
ception of  signals  from  Cornwall  was  obtained  independent  of  the 
use  of  the  Solari  coherer."  What  apjjcars  to  be  another  incident  of 
the  warfare  was  the  subject  of  sensational  cable  despatches  to  the 
New  York  papers  of  last  Sunday.  It  was  stated  that  Signor  Marconi 
had  applied  for  leave  to  amend  an  application  for  a  patent  so  as  to 
change  it  into  an  application  for  a  patent  conimunicatcd  to  him  from 
abroad  by  Marquis  Luigi  Solari.  Some  of  iJie  London  despatches 
interpreted  this  as  an  admission  by  Marconi  that  his  entire  system  was 
invente<l  by  another.  In  the  absence  of  details,  it  can  only  be  sur- 
mised what  amendment  Marconi  asked  leave  to  introduce  in  the 
patent  ap'>Iication.  It  appears,  however,  that  there  has  l>ccn  a  heated 
controversy  in  Italy  concerning  the  invention  of  a  certain  form  of 
coherer.  By  some  the  invention  of  this  coherer  was  attributed  to 
one  Castelli.  a  corporal  in  the  Italian  Navy,  and  by  other  to  Marquis 
Solari.  an  officer  in  the  same  navy.  In  the  concluding  portion  of 
Marconi's  paper  before  the  Royal  Institution,  as  printed  in  our  issue 
of  July  12.  there  is  reference  to  this  dispute.  Mr.  Marconi  said  that 
the  coherer  was  brought  to  him  by  Lieut.  Solari.  but  that  recently 
the  invention  was  claimed  by  a  signalman  in  the  Italian  Navy.  He, 
therefore,  wrote  the  Italian  Minister  of  Marine.  a<>king  him  to  make 
an  authoritative  statement  on  the  subject,  and  the  following  was 
the  reply  received  :  "The  coherer  has  been  with  good  reason  baptized 
w  ith  the  name  of  'Italian  Navy  Coherer."  as  it  must  he  considered  the 
fruit  of  the  work  of  the  various  individuals  in  the  Royal  Navy  and 
not  that  of  one."  In  consequence  of  this  authoritative  statement.  Mr. 
Marconi  in  his  paper  refers  to  the  instrument  as  the  "Italian  Na^^ 
Coherer."  It  is  possible  that  the  controversy  above-referred  to  may 
have  some  bearing  on  the  amendment  which  Mr.  Marconi  asked  to 
have  made  in  his  patent  specifications.  
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LONDON'S  WIRES. — Some  people  think  of  London  as  a  city 
if  underground  wires.  It  is  stated  that  there  are  10,000  miles  of 
verhead  telegraph  wires  there.  The  number  of  telegraph  messages 
eceived  in  London  last  year  was  over  6,000,000. 


THE  THUNDER  STORM.— In  the  letter  by  Mr.  A.  G.  Dell,  en- 
itled  "The  Thunder  Storm,"  printed  in  our  issue  of  July  12,  two 
rrors  appear  in  proof-reading.  In  the  sentence,  "The  storms  are 
enerally  absent  when  the  wind  is  from  between  the  north  and  south 
1  the  Eastern  states,"  the  word  "states"  should  have  been  "parts." 
n  the  sentence,  "It  is  evident  to  my  mind  that  heat,  an  initial  charge, 
nd  a  stratum  of  some  kind  are  necessary  for  their  production,"  the 
/ord  "stratum"  should  have  been  "rotation." 


A  -'CAR  AHEAD"  ORDINANCE.— Mayor  Low,  of  Greater 
Jew  York,  has  approved  a  second  ordinance  to  stop  the  practice 
f  compelling  passengers  to  take  the  "car  ahead"  at  certain  times 
nd  points.  A  former  resolution  was  held  illegal,  as  it  was  not 
tated  where  the  destination  signs  were  to  be  placed.  The  ordinance 
rovides  that  all  cars  shall  have  in  plain  view  a  sign  denoting  the 
estination,  and  that  it  shall  be  a  misdemeanor  to  fail  to  run  to  such 
estination  or  to  compel  a  passenger  to  take  the  "car  ahead." 


TELEGRAPHY  IN  ALASKA.— The  government  telegraph  wire 
rom  Dawson  to  Ashcroft,  making  connection  through  the  Canadian 
*acific  and  other  lines  to  the  outside  world.  Las  been  down  most  of 
tie  time  since  the  latter  part  of  May.  The  trouble  has  been  chiefly 
rom  spring  freshets  taking  down  trees  and  banks  and  allowing  the 
/ires  to  fall.  In  many  places  storms  have  blown  trees  over  the 
nres.  The  government  will  put  a  land  cable  over  the  most  difficult 
lountains  when  snow  begins  to  fall.  It  is  desired  to  delay  until  that 
ime  so  that  rodents  will  not  gnaw  the  insulation.  In  the  cold  weather 
ist  winter  the  wire  was  kept  up  well  and  worked  most  of  the  time 
fter  the  fall  trouble.  The  difficulties  in  the  autumn  were  mostly 
outh  of  Atlin,  but  at  the  present  time  are  along  the  Yukon  proper 
s  well  as  to  the  southward  in  the  wilderness  of  1,800  miles  to  Ash- 
roft. 


TELEPHONE  EXCHANGE  ON  STILTS.— The  exchange  of  the 
'oungstown  (Ohio)  Telephone  Company,  which  has  been  on  stilts 
or  many  months,  while  the  building  below  was  being  rebuilt,  has  been 
iwered  and  now  rests  on  the  new  block.  The  entire  work  of  raising 
he  top  of  the  building,  rebuilding  the  portion  below  and  finally  low- 
ring  the  exchange  portion  into  place,  was  effected  without  in  any 
?ay  interfering  with  the  every-day  operation  of  the  exchange.  The 
isk  of  lowering  the  building  was  effected  by  huge  screws.  A  trestle 
r-ork  of  timbers  resting  on  the  steel  beams  of  the  second  floor  was 
uilt  around  the  office,  and  into  the  top  of  this  trestle  were  placed 
)ng  bolts  which  were  fastened  into  timbers  extending  under  the  office. 
"he  bolts  were  screwed  up  tight  and  held  the  office  in  place  while  the 
oncrete  floor  was  being  laid  to  receive  the  exchange.  When  this 
r'as  completed  the  work  of  lowering  the  suspended  building  was 
ffected  by  simply  unscrewing  the  large  bolts. 


HELPING  A  FELLOW-WORKER.— A  rather  good,  or  bad, 
tory  has  recently  been  told,  says  Cassicr's  Magazine  for  August, 
lustrating  the  arrogance,  ignorance  or  whatever  it  may  be  called  of 
he  executives  of  some  of  the  trade  unions  in  dealing  with  their 
lembers.  It  appears  that  while  a  workman  was  engaged  in  guid- 
ng  a  cable  into  a  conduit  in  a  building  that  was  being  wired,  his 
ngers  were  caught  between  the  cable  and  the  walls  of  the  conduit, 
"he  men  at  the  far  end  of  the  conduit,  unaware  of  their  comrade's 
light  continued  to  pull  upon  the  cable,  seeing  which  an  apprentice 
id  ran  to  his  assistance  and  pulled  back  on  the  cable.  A  delegate 
f  the  union  who  had  witnessed  the  affair  and  had  expressed  sym- 
pathy for  the  sufferer,  reported  him  for  violation  of  the  rules  of 
he  order,  and  the  latter  was  called  to  executive  headquarters  to  ex- 
lain  his  conduct.  Notwithstanding  that  his  fingers  bore  evidence 
0  the  extent  of  the  accident  he  had  undergone,  he  was  fined  "for 
llowing  an  apprentice  to  do  helper's  work,  to  wit,  assisting  a 
ourneyman  drawing  wire  into  conduits." 


SWEARING  BY  TELEPHONE.— At  St.  Louis,  Mo.,  last  week, 
)r.  Gettys.  the  physician,  who  was  arrested  for  swearing  through 
.  telephone  at  a  "central"  operator,  was  given  a  spectacular  trial  in 
he  police  court,  and  at  the  conclusion  fined  $5  and  costs  by  Judge 
5idener.  In  giving  his  verdict,  the  court  decided  three  unique  points 
if  law :     First,  Judge  Sidener  decided  that  profanity  has  no  suffi- 


cient provocation.  Profanity,  he  declared,  is  always  aggressive,  never 
protective,  and  is,  therefore,  never  excusable  by  the  plea  of  se  f- 
defense.  The  working  principles  of  the  law,  it  was  further  de- 
clared, have  not  been  materially  changed  or  invalidated  by  modern 
inventions;  that  crimes  or  offenses  committed  at  long  distance, 
such  as  the  hurling  of  oaths  at  a  person  in  another  jurisdiction  by 
means  of  the  telephone,  are  amenable  to  the  laws  in  the  jurisdiction 
in  which  the  offense  is  consummated.  Dr.  Gettys,  in  court,  r  d- 
mitted  the  offense  charged.  "Did  you  swear  over  the  telephone?" 
he  was  askeJ.  "Yes,  sir,  I  did.  I  cussed  the  system,  not  the  em- 
ployes." The  court  held  that  Dr.  Gettys,  on  his  own  testimony, 
was  guilty  of  using  abusive  language,  and  inflicted  the  fine  of  $5. 


PROVIDENCE  AND  WORCESTER  TROLLEY.— AnotY.tr 
trolley,  parallel  to  existing  steam  service,  is  being  planned  between 
Providence  and  Worcester  by  the  Providence  &  Worcester  S.rtct 
Railway.  The  route  will  as  nearly  as  possible  form  an  air-line, 
making  its  length  40  miles ;  the  only  existing  tracks  that  it  will  use 
will  be  those  of  the  Union  Railway,  of  Providence,  and  the  Worcester 
Consolidated  in  securing  an  entrance  into  Providence  and  Worctster. 
The  necessary  franchises  and  locations  in  the  towns  traversed  have 
been  secured,  and  the  remaining  preliminary  work  is  the  securing  of 
charters  from  the  next  Massachusetts  and  Rhode  Island  legislatures. 
The  former  charter  is  expected  to  be  secured  without  difficulty,  but 
in  getting  the  latter  the  active  opposition  of  the  New  York,  New 
Haven  &  Hartford  is  already  felt,  in  similar  manner  to  the  experience 
of  the  New  York  &  Portchester  line.  The  electric  road  will  compete 
with  the  Worcester  division  of  the  New-  Haven  under  cond  tions  dis- 
advantageous to  the  latter.  The  distance  on  the  latter  is  50  miles, 
on  account  of  a  deflection  to  Woonsocket,  against  40  miles  on  the 
trolley  road ;  the  running  time  of  i  hour  and  45  minutes  will  be  but 
15  minutes  faster,  and  the  fare  is  $1.20,  against  5  or  little  more  cents 
for  the  electric  line. 


AUTOMATIC  TELEPHONES  IN  FRANCE.— A  special 
cable  dispatch  from  Paris,  of  July  28,  says :  "After 
exhaustive  tests  the  French  government  has  adopted  the 
automatic  telephone  invention  of  a  Russian  engineer. 
The  apparatus  does  away  with  "Central"  girls.  The 
subscriber  turns  five  disks,  each  numbered  from  o  to  9,  to  form  the 
number  wanted,  whereupon  the  correspondent  is  called  automatically. 
If  he  is  absent  a  sign  soon  appears  saying :  "Rang  one  minute ;  no 
answer,"  while  the  caller's  number  is  registered  at  the  other  end,  so 
that  he  may  be  called  after  the  person  sought  returns.  When  the 
number  desired  is  already  "busy,"  a  special  buzz  is  immediately 
heard.  In  order  not  to  dismiss  all  the  telephone  girls  together, 
which  might  disturb  the  labor  market,  the  new  system  will  be  in- 
troduced gradually.  Three  towns  of  moderate  size  are  being 
equipped  now— Limoges,  Ni-nes  and  Dijon.  A  strange  light  is 
thrown  on  French  methods  by  the  fact  that  the  apparatus  would 
have  been  adopted  two  years  ago  if  the  police  side  of  the  govern- 
ment, which  has  always  found  the  telephone  exceedingly  usefu*.  had 
not  insisted  that  secret  conversations  should  be  audible  to  a  third 
party  when  desired." 


NEW  YORK  STREET  SIGNS.— President  Cantor,  of  the 
borough  of  Manhattan,  has  been  able  to  advertise  for  bids  for  the 
erection  of  street  signs  in  New  York,  after  a  delay  of  considerable 
time.  The  Board  of  Estimate,  after  a  discussion  lasting  several 
months,  appropriated  money  for  the  signs.  Then  the  president  had 
to  maVe  the  spvcifications,  which  were  sent  to  the  office  of  the  cor- 
poration counsel.  There  they  were  either  mislaid  or  lost,  as  they 
could  not  be  found,  and  a  new  advertisement  had  to  be  drawn  up. 
The  bids  will  be  opened  on  Wednesday,  August  6,  at  11  .\.  m..  in  the 
president's  office.  There  are  three  contracts  advertised.  They  are : 
(i)  For  furnishing  and  erecting  and  maintaining  for  three  years 
6,000  dark-blue  enamelled  metal  street  signs  with  clear-cut  con- 
spicuous white  letters :  (2)  for  furnishing,  erecting  and  maintain- 
ing (without  lighting)  for  three  years  on  existing  lamp-posts, 
fire-alarm  posts,  electric  light  poles.  1,200  sign  boxes  of  two  patterns, 
one  for  electric  light  and  the  other  for  gaslight,  and  (3)  for  fur- 
nishing, erecting  and  maintaining  (without  lighting)  for  three 
years,  on  existing  poles  and  posts,  2,000  street  sign  boxes  with  a  re- 
flector attachment,  the  sign  to  have  a  reflector,  deflector  and  radiator 
attachment.  The  specifications  say  explicitly  that  the  signs  become 
tlie  property  of  the  city,  and  the  prices  must  include  maintenance  for 
three  years.  The  sureties  required  are  $2,000,  $6,000  and  $10,000, 
respectively. 
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TRACT/OX  J.\  LO.\lJO.\.—.\  cable  dispatch  received  last  week 
from  London  says:  The  bilh  aflFecting  the  Morgan  and  Yerkes  un- 
derground railroads  in  London  have  been  parsed  to  a  s.cond  reading 
by  the  House  of  Commons.  The  House  of  Commons  has  pas  ed 
the  bill  authorizing  J.  P.  Morgan's  London  United  Electric  Raihvay>. 
Mr.  Yerkes  opposed  the  bill. 


WIRELESS  JX  7 HE  A'.i/ ■)'.— The  U.  S.  Navy  Department 
having  decided  to  equip  the  fighting  ships  of  the  American  Navy 
with  a  wireless  system  of  telegraphy.  Within  a  few  days  a  board, 
consisting  probably  of  five  members,  will  be  appointed  to  investi- 
gate the  whole  subject,  to  decide  upon  the  system  to  be  installed  and 
to  work  out  plans  for  the  education  and  training  of  men  to  operate 
it  aboard  the  ships. 


M.IRCOXI  TOll'ERS  AT  C.IJ'E  BRFTOX.—Thc  towers  at 
Table  Head,  Cape  Breton,  were  formally  taken  over  from  the  build- 
ing contractors  on  July  i6th  by  the  Marconi  Wireless  Telegraph 
Company.  Everything  in  the  matter  of  erection  is  now  completed, 
and  the  wire  work  connections  between  the  tower  caps  and  the  oper- 
ating room  are  being  installed  by  the  electricians.  The  receiving 
apparatus  is  already  in  operation,  and  when  the  wire  connections  are 
made  the  station  will  be  ready  for  the  transmission  of  messages. 
Table  Head,  as  its  name  imports,  is  a  small  barren  promontory  rising 
abruptly  from  the  sea  to  a  height  of  about  70  feet.  The  site  has 
been  illustrated. in  these  pages. 


A'.  E.  L.  A. — Miss  H.  Billings,  assistant  secretary  of  the  National 
Electric  Light  Association,  reports  the  following  new  metnbers 
added  in  the  past  two  weeks :  Electric  Light  &  Power  Company, 
Adiian,  Mich.;  Corsicana  Gas  &  Electric  Company,  Corsicana. 
Te.\. ;  Shiawassee  Light  &  Power  Company,  Corunna,  Mich. ;  Fond 
du  Lac  Street  Railway  &  Light  Company,  Fond  du  Lac,  Wis. ; 
Franklin  Electric  Company,  Franklin,  Pa. ;  Southwest  Missouri 
Light  Company,  Joplin,  Mo. ;  The  Kokomo  Railway  &  Light  Com- 
pany, Kokomo,  Ind. ;  Bailey  Light  &  Water  Company,  Madison- 
ville,  Ky. ;  W.  A.  Nolt,  Oconto,  Wis. ;  Ottumwa  Traction  &  Light 
Company,  Ottumwa,  la. ;  The  Telluride  Power  Company,  Provo, 
Utah ;  Andrew  F.  Hall,  Southbridge,  Mass.  A  pithy  extract  is 
also  being  distributed  from  a  letter  of  Mr.  Chas.  E.  Scott,  treas- 
urer of  the  Bristol,  Pa.,  Electric  Light  &  Power  Company,  giving 
his  experience  as  to  the  benefits  accruing  to  small  companies  from 
nu-nilirrsliip   in   such  a   body. 


DISPUTE  OVER  XI  AGAR  A  ruHliR.—  Vhc  Ontario  govern- 
ment has  heard  a  lengthy  argument  regarding  the  dis|)ute  that  has 
arisen  between  the  Ontario  Power  Company  and  the  Canadian  Power 
Company  in  regard  to  the  use  of  the  waters  of  Niagara  for  powrr 
development.  •  The  Canadian  Company  is  installing  a  ve-ry  large 
plant,  and  the  Ontario  Compar.y  wishes  to  enlarge  its  first  proposal 
by  getting  2S,ocx)-hp  additional  from  an  intake  at  UufTcrin  Islands. 
This  is  .vooo  feet  from  the  Canadian  Power  Company's  intake,  but 
its  engineers  say  they  are  not  in  a  position  to  state  whether  or  not 
the  Ontario  I'ower  Company's  intake  will  injure  the  flow  towards 
their  own  until  they  sec  detailed  plans.  They  accordingly  asked  the 
government  to  retpiirc  the  prnduction  of  plans  by  the  Ontario  Power 
Company  of  the  projiosed  intake  at  Dufferin  Islands.  The  Ontario 
Power  Company  was  repre-sented  by  B.  R.  Paine.  J.  J.  Albright. 
General  Hayes  and  General  Bissell.  of  Buffalo,  and  Z.  A.  Lash,  of 
Toronto;  tlv  Canadian  Power  Company  by  William  B.  Rankino  and 
the  company's  counsel,  Mr.  W.  Ncsbit.  The  government  reserved  its 
decision. 


WIRELESS  TELEGRAPUY  AT  SANDY  HOOK— Rear  Ad- 
miral Rodgcrs  and  the  naval  board,  of  which  he  is  chainnan.  have 
selected  a  site  for  a  government  wireless  telegraph  station,  on  the 
Navcsink  Highlands,  overlooking  Sandy  Hook.  The  tower  is  to 
be  placed  near  tlic  north  beacon  of  the  famous  Twin  Lights  and 
close  to  the  Postal  Te'li-Kiaph  Oliser  atory.  This  i<  the  first  land 
station  selected  by  the  Navy  Department  for  sending  wireless  mes- 
sage* of  an  official  character.  The  new  tower  will  be  of  wood 
and  entirely  independent  of  the  American  Wireless  Company's  new 
tower,  which   is  being  built  a  short  distance  from  the  light-house. 


It  is  understood  to  be  the  intention  of  the  Navy  Department  to 
have  direct  communication  with  the  Brooklyn  Navy  Yard,  as  well  as 
with  vessels  far  out  at  sea,  and  if  the  experiment  is  successful  wire- 
less telegraph  stations  will  be  built  for  the  government  in  several 
places  on  the  East  and  West  coast.  The  new  station  will  conuin 
all  the  latest  improvements  of  Marconi. 


Letters  to  the  Editors 


Paralleling  of  Alternators. 


To  the  Editors  of  Electrical  IVorld  and  Engineer : 

Sirs. — I  read  with  great  interest  in  your  issue  of  March  31st.  tbr 
abstract  of  Mr.  H.  E.  Longwell's  paper,  "Paralleling  of  Alternators 
In  some  respects  I  have  quite  the  same  opinion  as  Mr.  Longwell.  and 
a  paper  referring  to  "Paralleling  of  Alternators.  Especially  if  Driven 
i)y  Large  Gas  Engines."  which  I  read  before  the  Hanoverian  Electro- 
technical  Society  on  January  23d,  of  this  year,  contains  some  para- 
graphs and  figures  which  are  nearly  the  same  a?  those  of  Mr.  Long- 


St 
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I.ONGWELL  DIAGRAM. 

well.  I  \N  ill  add  that  it  is  impossible  that  Mr.  Longwell  had  k-nowlcdge 
of  my  paper,  for  it  was  published  in  three  parts,  not  earlier  than  the 
motith  of  May.  the  15th.  226  and  29th.  (Eleklrotechnischc  Zeit- 
xchnfl.)  But  I  am  happy  that  Mr.  Longwell  comes  to  the  same  re- 
sult as  an  electrical  engineer  handicapped  by  a  "formidable  array  of 
mathrmatic>;.  Greek  letters  and  scientific  terms." 

I  concede  lo  Mr.  Longwell  that  it  is  quite  possible  to  understand 
without  mathematics  that  the  s>Tichroni7ing  force  increases  the 
angular  variation  in  an  engine.  I  showed  the  same  with  figures  sim- 
ilar to  those  of  Mr.  Longwell.  both  with  theoretical  sinoidal  dia- 
grams of  crank  forces  and  with  practical  diagrams  of  steam  and  ga« 
engines.  But  if  one  uses  only  these  diagrams,  the  calculation  <'' 
the  total  amount  by  which  the  s\-nchronizing  force  increases  the 
displacement  is  indeed,  to  use  Mr.  Longwell's  words,  "a  tedious  and 
somewhat  involved  process."  Biit  with  a  little  "array  of  mathe- 
matics." and  with  a  polar  diagram  of  oscillating  .ind  damping.  I  was 
able  to  show  that  the  total  increase  of  the  degree  of  irregularity,  also 
the  increase  of  the  oscillating  velocity  and  variation,  and  the  result- 
ing increase  of  the  s>T«chronizing  force  is : 
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l—q 
where  q  is  the  proportion  between  the  first  synchronizing  force  and 
the   oscillating   force   of   the   original    crank-force   diagram.      If,    in 
Mr.  Longwell's  Fig.  4,  the  curve,  C,  D,  of  the  first  synchronizing  force 
is  in  a  proportion 

I      I      I      I 

10     5      3      2 
to  the  original  oscillating  force  of  the  curve,  A,  B,  the  total  increase 
of  irregularity,  etc.,  is 

10     5      3      2 


9      4 


Therefore,  I  concede  to  Mr.  Longwell  that  one  must  not  ask  the  same 
angular  displacement  for  alternators  with  diflferent  short-circuit  cur- 
rents. But  one  must  also  not  ask  the  same  variation  from  engines 
with  different  crank-force  diagrams.  A  double  steam  engine  must 
not  have  so  great  a  variation  as  is  allowed  for  a  single  steam  engine, 
and  the  latter  must  not  have  the  same  as  a  two-cycle  gas  engine.  A 
variation  of' 3  or  4  electrical  degrees,  which  does  not  matter  in  a  gas- 
driven  alternator  with  a  very  great  oscillating  force  in  the  crank- 
force  diagram,  and  with  a  heavy  flywheel,  may  give  enormous  trouble 
in  an  alternator  driven  by  a  twin  steam  engine  with  very  low  oscil- 
lating forces  in  the  original  diagram  and  with  a  light  flywheel. 

I  cannot  give  here  more  particulars  of  my  theory,  but  an  English 
translation  of  my  paper  will  .soon  be  published  in  a  London  journal. 

G.  Rosenberg. 

Hanover,  G?:rmany. 


Dynamos,  Motors  and  Transformers. 

Standardization  of  Machines. — In  1901,  a  special  committee  of  the 
Association  of  German  Electrical  Engineers  presented  a  report  on 
the  standardization  of  electric  machines,  with  a  proposed  set  of 
rules,  as  was  duly  noticed  in  the  Digest.  This  set  of  rules  was  then 
adopted  for  one  year  on  trial.  The  same  committee  has  now  pre- 
sented a  recent  report,  in  which  they  propose  some  modifications  of 
the  former  rules  and  also  some  new  suggestions.  They  are  re- 
printed in  full,  together  with  an  explanatory  article  of  Dettmar. 
Under  definitions,  it  is  proposed  that  by  the  simple  term  tension 
(spannung)  of  the  three-phase  currents  should  be  meant  the  effective 
voltage  between  two  of  the  three  main  conductors,  while  by  the 
star  tension  or  star  voltage  is  to  be  meant  the  voltage  between  one 
wire  and  the  neutral  point.  The  transformer  ratio  is  to  mean  the 
ratio  of  the  tensions  at  no  load.  Frequency  is  to  mean  the  number 
of  complete  periods  per  second.  The  old  rules  concerning  the  meas- 
urements of  the  rise  of  temperature  have  been  modified  in  details ; 
it  is  now  required  to  determine  it  by  measuring  the  increase  of  resist- 
ance in  the  following  cases :  in  the  field  coils  of  direct  and  alter- 
nating-current machines,  in  the  armature  coils  of  single  and  polyphase 
alternators  with  stationary  armature,  also  in  the  stationary  part  of 
induction  motors.  The  temperature  rise  is  determined  with  the 
thermometer  in  the  armature  of  direct-current  machines  and  con- 
verters, in  the  armature  of  alternators  and  synchronous  motors  with 
stationary  field,  in  the  revolving  parts  of  induction  motors,  and  in  all 
coils  of  transformers.  If  nothing  else  is  said,  inductive  voltage  varia- 
tion refers  to  a  power  factor  of  0.8.  As  an  appendix  to  the  rules, 
a  set  of  suggestions  is  given.  The  frequency  should  be  25  or  50. 
For  the  speed  of  single  or  polyphase  alternators  the  following  values 
are  suggested:  75,  83,  94,  107,  125,  150,  166,  188,  214,  250.  300,  375,  500, 
600,  750,  1,000,  1,500,  3,000;  they  correspond  to  numbers  of  poles 
between  2  and  80.  For  the  voltage  of  direct- current  system  is 
suggested  no  for  the  motor,  115  for  the  generators ;  220,  230,  440,  470, 
SCO,  550;  for  the  voltage  of  single  and  polyphase  systems  no,  115, 
220,  230,  500,  525,  1,000,  1,050,  2,000,  2,100,  3,000,  3,150,  5,000,  5,250. 
If  one  and  the  same  direct-current  generator  has  to  give  a  higher 
voltage  at  constant  speed,  this  can  be  accomplished  by  increasing  the 
excitation,  if  the  power  is  not  increased ;  generally  the  increase  of 
voltage,  thus  accomplished,  should  not  be  more  than  30  per  cent,  of 
the  normal  voltage ;  a  greater  increase  of  voltage  is  to  be  obtained  by 
increasing  the  speed.  If  one  and  the  same  direct-current  dynamo  has 
to  give  a  lower  voltage  at  constant  speed,  this  can  be  accomplished 
by  decreasing  the  excitation,  as  long  as  the  power  is  diminished  in 
the  same  ratio  as  the  voltage ;  generally,  the  decrease  of  voltage  thus 
accomplished  should  not  be  more  than  20  per  cent,  of  the  normal 
voltage ;  a  further  decrease  of  the  voltage  is  to  be  obtained  by  de- 
creasing the  speed.  If  one  and  the  same  direct-current  generator 
has  to  give  at  times  a  lower,  and  at  times  a  higher  e.  m.  f.  than  the 
normal  e.  m.  f.,  this  can  be  accomplished  by  changing  the  excitation 
as  long  as,  at  the  higher  voltage,  the  power  is  not  increased,  and  that 
at  the  lower  voltage  the  current  is  not  increased,  and  that  the  differ- 


ence between  maximum  and  minimum  voltage  is  not  more  than  45 
per  cent,  of  the  latter.  Further  variations  of  the  voltage  are  to  be 
accomplished  by  variations  of  the  speed. — Eelk.  Zeit.,  June  5. — At 
the  annual  meeting  of  the  Association  of  German  Electrical  Engineers 
the  report  of  the  committee  and  the  set  of  rules  were  accepted  tor  one 
year  on  trial.  Next  year  the  committee  will  report  again,  and  if  the 
rules  have  proved  satisfactory  in  practice,  they  will  be  definitely 
adopted. — Elck.  Zeit.,  June  26. 

Normal  Saturation  of  Alternator  Fields.— Beattie. — An  article  on 
the  definition  of  the  "normal  saturation"  of  an  alternator  field.  An 
alternator  is  considered  good  if  it  has  a  small  percentage  voltage 
drop  and  high  voltage  adjustability,  but  bad  if  it  has  a  large  per- 
centage drop  and  low  voltage  adjustability;  the  voltage  adjust- 
ability meaning  the  capability  of  varying  the  terminal  pressure  by 
altering  the  exciting  current.  It  is,  therefore,  reasonable  to  take 
the  ratio  of  the  voltage  adjustability  to  the  percentage  voltage  drop 
as  a  measure  of  the  "regulation  efficiency"  of  the  machine.  In 
general,  this  regulation  efficiency  is  low  at  low  degrees  of  satura- 
tion as  well  as  at  high,  and  for  some  intermediate  saturation  will 
have  a  maximum  value.  He  suggests  the  adoption  of  that  degree 
of  saturation  which  makes  the  regulation  efficiency  a  maximum,  as 
a  useful  working  definition  of  normal  saturation.  He  gives  the 
result  of  a  test  of  a  small  alternator  for  experimental  purposes.  They 
are  given  in  the  adjoinmg  diagram.  The  curves  show  how  the  regu- 
lation  efficiency   reaches    a   maximum    with    an   exciting   current   of 
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Exeiting  Current. 
SATURATION   OF   ALTERNATOR   FIELDS. 

0.45  ampere,  which  is,  therefore,  the  current  required  to  produce 
normal  saturation.  The  corresponding  normal  voltage  and  normal 
voltage  drop  are  210  volts  and  9.2  per  cent.,  respectively.  The  regu- 
lation efficiency  as  thus  defined  does  not  form,  of  course,  a  strict 
basis  ff)r  the  comparison  of  the  regulating  qualities  of  different 
machines,  but  it  is  a  very  convenient  way  of  expressing  the  degree 
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of  saturation  in  a  given  machine.  Thus  from  the  curves  one  may 
say  that  with  an  exciting  current  of  I  ampere  the  machine  is  over- 
saturated  to  such  a  degree  that  the  regulation  efficiency  is  reduced 
to  one-third  of  its  maximum.  He  says  it  would  be  interesting  to 
know  exactly  the  degree  of  oversaturation  at  which  modem  alter- 
nators are  generally  worked. — Lond.  Elcc,  July   ii. 

R£FEJl£NCES. 

Armature  Reaction  and  I'ultage  Drop  in  Dynamo  Electric  Ma- 
chines.— Picou. — An  illustrated  paper  read  before  the  International 
Society  of  Electricians,  in  Paris.  For  the  predetermination  of  the 
voltage  drop  in  alternators,  Behn-Eschenburg,  Rothbert,  Blondel 
and  Potier  have  developed  different  methods.  The  present  author 
co-ordinates  these  diflfercnt  methods,  by  connecting  them  more  in- 
timately with  the  theory  of  magnetic  circuits;  he  thus  obtains  a 
generalization  which  permits  the  application  to  direct  or  alternating- 
current  machines  as  well  as  to  transformers.  The  paper  is  long 
and  highly  theoretical  and  cannot  well  be  abstracted  here. — Bull. 
Soc.  Int.  des  Elcc,  June. 

Compound  Alternators.— liovcnmoT.— His  very  long  illustrated 
paper  in  full,  on  his  system  of  compounding  alternators,  read  re- 
cently before  the  International  Society  of  Electricians,  in  Paris. 
An  abstract  of  the  paper  was  noticed  recently  in  the  Digest. — Bull. 
Soc.  Int.  des  Elec,  June. 

Elimination  of  Harmonics  in  Alternators. — Guilbert. — A  mathe- 
matical article.  For  eliminating  the  higher  harmonics  in  the  e.  m.  f. 
waves  of  alternators,  methods  have  been  suggested  repeatedly  which 
arc  analogous  to  those  applied  in  direct-current  dynamos  in  order 
that  the  distribution  of  the  tension  between  two  brushes  of  opposite 
sign  may  become  more  sinusoidal.  The  mathematical  theory  of 
two  methods  of  this  kind  and  of  their  application  in  alternators  is 
given. — L'Eclairage  Elcc,  June  14. 

Tramway  Motors. — See  the  abstract  of  a  paper  of  Rausch  under 
International   Tramway   Union   Congress,   under  Traction. 

Power. 

lilcclrical  Po'ccr  in  Manufacturing  Plant. — A  long  and  well  illus- 
trated description  of  the  electrical  equipment  of  the  Nordbery  Manu- 
facturing Company's  plant  at  Milwaukee.  The  main  products  are 
mining  and  other  heavy  machinery.  The  plant  is  electrically  driven 
throughout,  and,  with  the  exception  of  those  in  the  tool  room,  all 
tools  are  fitted  with  individual  motors.  Direct  current  is  used,  and 
to  get  a  wide  variation  of  speed,  the  multiple  voltage  system  is 
used,  combined  with  field  control.  The  ratio  between  the  highest 
and  the  lowest  speeds  is  7.5  to  1.  The  full  voltage  is  250.  Ry 
means  of  a  compensator  or  equalizer  the  total  voltage  is  divided  into 
three  steps.  This  machine  consists  of  two  machines  mounted  on  one 
base,  and  with  the  same  shaft,  one  having  two  armature  windings 
and  two  commutators,  the  other  one  armature  winding  and  one 
commutator.      Four    wires   are   used    for  distribution. — Am.   Mach., 

July  .3. 

REFERENCES. 

Transmission  Tlanl. — McConnon. — An  illustrated  description  of 
the  power  plant  of  the  Missouri  River  Power  Company,  at  Canyon 
Ferry.  Montana,  and  its  so.ooo-volt  transmission  line. — Jour,  of 
Elec,  June. 

Watcr-Towrr  Tlanls. — Eastwood. — A  paper  read  before  the  Pa- 
cific Coast  Electric  Transmission  Association,  on  "The  Hydraulic 
End  of  Power  Transmissions." — Jour,  of  Elec,  June. 

Traction. 

REFERENCE. 

Tramxcny  E.vposition. — The  first  part  of  a  well  ilhistratcd  de- 
scription of  the  exhibits  at  the  second  International  Tramways  and 
Light  Railways  Exhibition  in  London,  comprising  tramcar".  gen- 
erators, motors,  conduits,  multiple-unit  systems,  switchlxxi'-ds, 
brakes,  rail-ioints.  etc.,  of   British  companies. — Lond.  Elec,  July  4. 

Installations,  Systems  and  Appliances. 

Regulatiufi  the  Current  of  a  Gas  Engine  P'iven  Dynamo. — L.xfRiou 
— A  paper  road  before  the  International  Society  of  Electricians,  in 
Paris.  In  a  Fri-.ich  central  station  one  gas  engine  drives  two 
direct-current  dynamos  by  bolts,  one  of  the  Henrion  type  with  series 
excitation,  tlio  other  of  the  Gramme  type  with  separate  excitation. 


Each  dynamo  supplies  a  circuit  of  arc  lamps  in  series.  The  cur- 
rent supplied  from  the  Gramme  dynamo  shows  fluctuations  in  the 
light  of  the  lamps,  synchronous  with  the  cycle  of  the  motor ;  in 
the  other  arc  circuit  there  are  no  fluctuations  of  the  light.  The 
difiference  is  believed  to  be  due  to  the  fact  that  the  Henrion  dj-namo 
has  a  much  greater  moment  of  inertia  than  the  Gramme  dynamo ;  the 
former,  therefore,  will  not  follow  exactly  the  speed  variations  of  the 
gas  engine.  To  suppress  the  variations  in  the  Gramme  djTiamo 
circuit,  Girard  has  successfully  applied  the  following  remedy  after 
a  series  of  experiments.  By  means  of  a  rheostat,  inserted  in  the 
circuit  of  excitation  and  operated  by  the  distributing-shaft  of  the 
engine,  the  resistance  of  the  exciting  circuit  and.  therefore,  also  the 
field  produced  are  periodically  varied. — Bull.  Soc.  Int.  des  Elec, 
June. 

REFERENCE. 

Automatic  Sictlclws  for  Pumping  Installations. — An  illustrated 
article  on  switche-s  for  automatically  starting  pumps  when  the  water 
in  a  reservoir  has  fallen  below  a  certain  level,  and  interrupting  the 
circuit  when  the  reservoir  is  filled. — Elck  Anz.,  July  3,  6. 

Wires,  Wiring  and  Conduits. 

REFERENCES. 

Armored  Cables. — Roch.vs. — The  first  part  of  a  mathematical  c:s- 
cussion  of  the  geometrical  problems  involved  in  the  theory  of  the  ar- 
mcrring  of  submarine  cables  with  iron  wires. — fEclairge  Elec, 
June  7. 

Laying  a  Cable  in  Earth. — .\n  illustrated  description  of  a  plough 
for  laying  an  electric  cable  in  earth  to  a  depth  of  70  to  80  cm.  below  the 
surface.  It  will  be  used  for  laying  a  telegraph  cable  in  Africa,  and 
was  built  by  a  French  telegraph  and  telephone  company. — L'lud. 
Elec,  May  10. 

Electro-Physics  and  Magnetism. 

Zeeman  Effect. — Riecke. — A  paper  in  which  he  attempts  to  har- 
monize the  values  for  the  ratio  of  the  electric  charge  to  the  mass 
of  an  electron,  obtained  from  the  Zeeman  effect,  with  that  obtained 
from  cathode  rays,  more  closely  than  has  hitherto  been  possible. 
The  fact  that  some  spectrum  lines  are  divided  into  triplets  and 
others  into  more  complicated  structures  shows  that  the  above  ratio 
cannot  be  the  same  for  every  mode  of  vibration.  By  means  of 
simple  dynamical  reasoning  he  deduces  a  formula  for  the  differ- 
ence in  the  frequencies  of  the  two  extreme  components  of  a  triplet. 
Zeeman  applied  this  formula  to  the  cadmium  triplet  and  found  the 
above  ratio  divided  by  the  15th  power  of  10  to  be  743  electrostatic 
units  per  gram.  Similar  values  may  be  obtained  from  the  mercury 
lines.  In  the  mercury  spectrum,  the  first  line  of  the  second  sub- 
ordinate series  is  divided  into  nine  components  showing  an  equal 
interval  of  frequencies.  .\ny  pair  of  them  gives  the  above  value  for 
the  ratio.  It  differs  from  that  obtained  from  cathode  rays,  which  is 
559.  But  the  author  points  out  that  the  isolated  mercury  lines, 
which  form'  true  triplets,  give  the  value  558.5.  He  concludes  that 
the  same  is  the  case  for  all  true  triplets,  and  that  the  cadmium 
triplet  is  not  a  triplet  at  all.  but  consists  of  six  lines  close  together. — 
Phys.  Zcit.,  June  15;  abstracted  in  Lond.  Elec,  June  27. 

Electron  Hypothesis  and  Theory  of  Magnetism. — Voigt. — .\  paper 
in  which  he  analyzes  the  possibility  of  obtaining  from  the  the<iry 
of  electrons  an  explanation  of  paramagnetic  and  diamagnetic  phe- 
nomena. It  is  assumed  that  the  "translation  velocities"  of  the 
electrons  arc  small  in  comparison  with  the  "velocity  of  radiation"; 
and  on  this  assumption  some  important  conclusions  arc  arrived  at. 
"It  i."»  assumed  in  the  first  place,  in  accordance  with  the  analogy 
of  the  unresisted  molecular  currents  of  the  older  magnetic  theories, 
that  the  electronic  motions  arc  undamped,  and  it  is  then  found  that 
changes  in  the  velocities  of  the  electrons  in  consequence  of  the  for- 
mation of  magnetic  fields  will  not  give  rise  to  magnetic  phe- 
nomena." The  effects  of  damping,  which  play  so  important  a  part 
in  the  optical  phenomena  of  dispersion,  arc  then  considered,  and 
the  author  shows  that  "if  the  electronic  motions  of  a  body  in  a  con- 
stant magnetic  field  are  subject  to  damping,  while  at  the  same  time 
the  energy  dissipated  is  supplied  by  means  of  any  completely  irre- 
gular series  of  impacts,  as.  for  example,  with  other  electrons,  or 
with  ponderable  molecules,  so  that  the  mean  value  of  the  energy 
fends  to  a  fixed  limits,  the  body  will  exhibit  paramagnetic  or  dia- 
magnetic properties  according  to  whether  the  mean  energy  of  the 
electrons  after  the  impacts,  is  mainly  potential  or  mainly  kinetic" 
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'inally,  it  is  shown  that  the  presence  in  a  magnetic  field  of  rotating 
odies  carrying  electric  charges,  can  only  give  rise  to  diamagnetic 
henomena  when  they  experience  no  resistance.  Charged  bodies,  on 
le  other  hand,  rotating  against  resistance  and  having  their  energy 
)ss  made  up  by  irregular  impacts,  may  give  rise  to  either  para- 
lagnetic  or  diamagnetic  phenomena. — Ges.  Wiss.  Goettingen,  Nachr. 
lath.  Phys.  KL,  3,  p.  169,  igoi  ;  abstracted  in  Science  Abstracts, 
une. 

Phenomena  with  Three  Variable  Quantities. — Hospitaliek. — A 
ote  presented  to  the  International  Society  of  Electricians,  in  Paris. 
1  a  great  number  of  electric  phenomena  there  are  three  variable 
uantities.  The  graphical  method  for  studying  them  has  generally 
een  by  means  of  a  series  of  curves,  each  of  which  curves  gives 
ne  variable  quantity  as  a  function  of  the  second,  the  third  being 
jnstant,  while  for  the  different  curves  the  third  or  constant  quan- 
ty  has  different  values.  For  more  complicated  cases  this  method  is 
ot  to  be  recommended.  He  recommends,  instead,  representing  one 
ariable  quantity  as  a  function  of  the  two  others  by  a  surface  in 
jace,  produced  by  means  of  bent  iron  wires.  He  suggests  using 
lis  method  for  the  study  of  various  alternating  current  problems, 
)r  instance  the  variation  of  the  excitation  of  a  constant  voltage 
Iternator  as  a  function  of  the  current  and  of  the  phase  difference  be- 
veen  current  and  e.  m.  f..  etc. — Bull.  Soc.  Int.  des  Elec.,  May. 

REFERENCE. 

Conductivity. — Mewes. — A  very  long  article  on  resistivity  and 
jnductivity  of  metals,  alloys  and  electrolytic  solutions.  He  first 
iscusses  the  two  theories  developed  by  Liebenovv'  and  by  himself, 
1  the  conductivity  of  different  materials  at  the  same  temperature, 
he  second  part  of  the  article  deals  with  the  change  of  the  electric 
)nductivity  with  the  temperature.  The  article  is  highly  theoretical 
id  cannot  well  be  abstracted. — Elcktrochcm.  Zeit.,  May,  June, 
.ily. 

Electro-chemistry  and  Batteries. 

Calcium  Carbide. — Gin. — An  article  on  the  reactions  in  the  for- 
ation  of  calcium  carbide.  It  is  known  that  the  gases  developed 
I  different  parts  of  calcium  carbide  furnaces  contain  both  free 
icygen  and  free  calcium.  The  amount  of  free  oxygen  increases 
ith  the  current  density;  it  is  formed  at  the  places  of  highest  tem- 
irature.  The  calcium  vapors  come  from  places  of  lower  temper- 
ure.  The  development  of  oxygen  causes  the  burning  of  the  dec- 
odes immediately  below  the  surface  of  the  molten  bath.  The  fine 
.1st  which  is  deposited  on  the  furnace  consists  nearly  entirely  of 
ilcium.  To  explain  this,  he  calls  attention  to  the  experiments  of 
erthelot,  which  prove  that  carbonous  oxide  is  dissociated  at  h'gh 
mperatures,  also  to  the  fact  that  in  the  industrial  manufacture  of 
irbide  it  is  not  the  formula  of  BuUier  which  is  used  for  the  charg- 
g  mixture,  but  there  is  a  surplus  of  calcium  oxide ;  and  finally 
;  calls  attention  to  the  fact  that  the  contents  of  the  furnace  is  a 
ries  of  layers  in  which  the  temperature  rapidly  decreases  from  the 
side  to  the  outside.  In  these  layers  different  chemical  equilibria 
•e  formed,  the  reaction  being  the  more  endothermic,  the  higher 
le  temperature.  When  in  the  hottest  places  the  temperature  is 
►  high  that  the  carbonous  oxide  is  entirely  dissociated,  the  forma- 
Dn  of  calcium  carbide  consists  of  a  simple  substitution  of  the 
cygen  in  calcium  oxide  by  carbon,  with  the  development  of  free 
cygen.  Calcium  vapors  are  developed  at  the  boundary  surface  of 
ilcium  oxide  and  calcium  carbide ;  two  formulas  are  given  by  the 
ithor.^ — Zeit.  f.  Electrochemie,  June  19. 

Electrolytically  Produced  Compound  of  Sulphur  and  Copper. — 
ieder. — An  article  in  which  he  describes  the  following  phenomenrn. 
he  end  of  a  copper  bar  was  surrounded  with  a  non-conducting 
ilphur  cylinder,  and  then  placed  as  cathode  in  a  copper-plat  ng 
ith,  so  that  part  of  the  copper  bar  above  the  sulphur  is  also  im- 
ersed  in  the  solution.  After  20  hours,  it  was  found  that  the  copper 
ir  had  been  somewhat  eaten  away  at  the  point  where  it  wa>  in 
intact  with  the  sulphur,  while  the  sulphur  cylinder  near  this  point 
id  increased,  its  surface  having  become  blue-black.  This  is  due 
'  a  compound  of  copper  and  sulphur,  which  is  a  good  conductor 
id  is  decomposed  in  dilute  sulphuric  acid,  hyrosulphuric  acid  being 
irmed.  He  believes  that  this  compound  acts  like  an  electro'yte, 
'  that  the  formation  of  this  compound  progresses  gradually  into  the 
ternal  parts  of  the  sulphur.  If  the  sulphur  is  mixed  with  other 
iitable  materials,  for  instance  zinc  dust  or  sulphide  of  copper,  etc., 
en  when  brought  as  cathode  into  a  copper  bath,  the  formation  of 
e  blue-black  begins  at  once  over  the  whole  surface  of  the  sulphur 
ock.     He  used  this  copper  sulphur  compound  as  one  electrode  in 


a  cell,  while  the  other  electrode  is  of  zinc,  and  the  electrolyte  is 
ammonium  chloride  mixed  with  zinc  chloride.  At  the  zinc  elec- 
trode zinc  goes  into  the  solution  and  forms  zinc  chloride,  while  at 
the  other  electrode  hydrosulphuric  acid  is  formed,  which  reacts  upon 
zinc  chloride  in  the  solution,  zinc  sulphide  being  formed. — Zeit.  f. 
Elektrochemie,  June  5. 

Faraday's  Law. — Bose. — An  abstract  of  a  paper  on  the  range  of 
validity  of  Faraday's  law.  To  test  the  accuracy  of  the  law,  no  salt 
should  be  used,  the  cation  of  which  is  capable  of  existing  with  two 
different  valencies,  as  a  possible  disturbing  factor  then  enters,  for 
instance  that  due  to  the  reaction  of  one  bivalent  ion  with  one  atom 
giving  two  monovalent  ions.  The  deviations  found  in  the  electrol- 
ysis of  silver  salts  (o.oooi  of  the  total  weight  of  silver  deposited) 
are  due  to  secondary  reactions,  an  important  one  of  which  is 
attributed  to  oxygen  occluded  by  the  platinum  electrode.  Faraday's 
law  may  be  regarded  as  an  absolutely  exact  law  of  nature.  The 
current  which  passes  through  an  electrolyte  is  entirely  conducted 
by  the  transportation  of  material,  and  there  is  no  evidence  of 
"metallic  conduction."  He  considers  Faraday's  law  as  comparable 
with  Dalton's  law  of  multiple  proportions  as  far  as  exactness  is 
concerned,  and  views  it  as  an  extension  of  Dalton's  atomic  laws. — 
Lond.  Elec.  Eng.,  June  13. 

Electrolytic  Formation  of  Peroxide  of  Lead  from  Metallic  Lead. 
— Peters. — Continuations  of  his  very  long  serial,  the  fir  t  parts  of 
which  were  abstracted  in  the  Digest,  Jan.  25.  As  in  the  f  jrmer  ab- 
stract, the  numbers  in  parentheses  after  each  electrolyte  give  the 
grams  of  peroxide  which  he  obtained  for  100  amp. -hours,  with  a 
current  of  0.6  ampere  and  a  surface  of  144  sq.  cm.  (Theoretically, 
100  amp. -hours  could  form  222  grams  of  lead  peroxide.)  The  fol- 
lowing electrolytes  are  discussed :  30  gr.  bichromate  of  potassium 
and  12  cc.  concentrated  sulphuric  acid  to  i  liter  water  (1.1575  gram 
peroxide  of  lead)  ;  20  gr.  chromic  alum  and  12  cc.  concentrated 
sulphuric  acid  to  I  liter  water  (1.C070  gr.)  ;  150  gr.  sulphate  of 
sodium,  free  of  water,  sp.  gr.  1.12,  to  i  liter  water  (0.6927  gr.)  ; 
150  gr.  of  ammonium  sulphate,  sp.  gr.  1.070  to  I  liter  water  (0.7284 
gr.)  ;  150  gr.  of  crystallized  magnesium  sulphate  to  i  liter  water 
(0.1147  gr.)  ;  600  gr.  of  crystallized  magnesium  sulphate  to  i  liter 
water  (0.1181  gr.)  ;  900  cc.  15  per  cent,  solution  of  magnesium  sul- 
phate mixed  with  a  solution  of  30  gr.  ammonium  sulphate  and  20 
gr.  crystallized  hydroxide  in  100  cc.  water  (34.9311  gr.)  ;  30  gr. 
crystallized  magnesium  sulphate  and  20  gr.  sodium  sulphate,  free 
from  water,  to  i  liter  water,  sp.  gr.  of  solution  1.026  (3.5433  gr). 
The  serial  is  to  be  continued. — Ccntralbl.  f.  Accum.,  Apr]  :,  May 
I,  June  I. 

Tests  of  French  Storage  Baiteries. — An  account  of  a  long  series 
of  tests  of  French  storage  batteries  for  use  in  the  French  Xavy ; 
21  batteries,  made  by  13  different  firms,  v,'ere  tested;  11  had  pasted 
plates  throughout,  9  had  positive  Plante  plates  and  negative  pasted 
plates;  i  had  both  plates  of  Plante  formation.  All  the  battiries 
were  connected  in  series  and  were  discharged  or  charged  t  ~>eether. 
A  discharge  was  stopped  when  the  e.  m.  f.  of  any  cell  had  dro'iped 
to  1.65  volts;  every  cell  which  dropped  to  1.65  vclts  in  less  than 
half  an  hour  was  removed  from  competition.  At  the  end  of  251 
discharges  five  batteries  were  still  in  competition,  four  of  which 
had  pasted  plates  throughout,  while  the  fifth  had  prsitive  Plante 
plates  and  negative  pasted  plates. — Centralb'.  f.  Accum.,  June  15. 

REFERENCES. 

Tin  From  Tinned  Iron  Scrap. — Mennicke. — A  very  long  article 
on  the  electrolytic  recovery  of  tin  from  tin  scrap  in  sodium  hydro>:- 
ide  solution.  The  tin  scrap  is  used  as  anode  and  pure  tin  is 
deposited  on  the  cathode,  while  the  iron  of  the  scrap  with  other 
impurities  remains  in  the  anode  sludge.  He  gives  the  formulas  of 
the  reactions  and  discusses  at  great  length  practical  questions  con- 
cerning the  process. — Zeit.  f.  Elektrochemie,  May  22.  June  5,  12. 

Electro-Analysis. — Hanaman. — An  illustrated  deseription  of  an 
apparatus  for  electro-analytic  purposes.  The  different  dev'ces  and 
accessories,  necessary  for  this  purpose,  are  combined  in  one  appara- 
tus.— Zeit.  f  .Elektrochemie,  June  19. 

Resistance  Furnace. — Gin. — An  article  in  wh'ch  he  gives  some 
formulas  for  approximately  determining  the  temperature  and  effi- 
ciency of  an  electric  resistance  furnace. — Elcktrochcm.  Zeit..  May. 

Calcium  Carbide. — Muensterberc. — An  article  on  the  present  con- 
ditions of  the  calcium  carbide  and  acetylene  industry.  He  believes 
that  acetylene  is  the  light  of  the  future  in  small  citie=  and  in  iso- 
lated buildings.^i^fz'.  Gen.  des.  Sc,  June  15. 
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Theory  of  Electrolysis.— Plxiszr.— The  first  part  of  a  mathe- 
matical article  on  Ma.xwell's  electromagnetic  theory  and  its  appl  ca- 
tion to  the  phenomena  of  electrolysis. — Elektrochem.  Zeit.,  June 

Dusscldorf  Exposition.— An  article  on  storage  batteries  exhibited 
by  three  German  manufacturers. — Centralbl.  f.  Accum.,  May  15, 
July  I. 

Units,  Measurements  and  Instruments. 

Iron  Testing. — Richter. — An  illustrated  description  of  a  new- 
method  of  tc-sting  iron,  which  has  proved  satisfactory  in  the  works 
of  Siemens  &  Halske,  of  Vienna.  Iron  sheets  are  tested  as  a  whole 
in  the  form  in  which  they  come  from  the  mill.  In  this  way  an  aver- 
age value  is  obtained  of  the  quality  of  the  iron  at  different  parts 
of  the  sheets.  The  apparatus  consists  of  three  magnet  coils,  a  b  c, 
which  arc  held  in  position  by  means  of  a  wooden  frame,  as  shown. 


IKON   TESTING. 

The  sheets  to  be  tested  arc  passed  through  the  coil  a,  then  bent  up- 
wards at  both  ends  and  the  ends  pushed  through  the  coils  b  and  c. 
The  only  air-gap. in  the  iron  circuit  is  where  the  ends  touch.  To 
get  a  good  average  value,  at  least  four  sheets  are  testid  at  the  same 
time,  which  arc  insulated  from  one  another  by  nu-ans  oftis  ue 
paper.  Only  the  ends  of  the  internal  sheet  touch  each  other,  while 
the  ends  of  the  other  and  outer  sheets  are  slightly  separated  fr  m 
one  another,  as  shown  in  the  figure.  At  this  point  two  small  sets 
of  small  iron  sheets  are  clamped  above  and  bjlow  the  terminals  of 
the  large  sheets ;  they  are  pressed  together  against  the  ends  of  the 
large  sheets  to  close  the  magnetic  circuit.  The  preparations  for  the 
tests  re(|uire  15  minutes  and  no  great  accuracy  is  necessary  in  put- 
ting the  sheets  into  the  ai)paratus,  in  order  to  remain  within  the 
allowed  limit  of  error  of  3  per  cent.  Nothing  is  said  about  the  way 
the  measurements  are  made.— /:7rA'.  Zeit.,  Jum-  5 

German  Reichsanslalt.—A  long  abstract  of  the  offici  il  rep^  fi  of 
the  work  of  the  German  Reichsanstall  in  1901.  The  platinum  resist- 
ances which  have  so  far  been  used  for  mea><uring  low  temp  ralurcs 
»iave  now  also  been  calibrated  at  higher  temperatures  up  to  500°  C. 
For  two  sorts  of  platinum  the  following  formulas  were  f  )und : 


and 


IF  =  Wo  (i  -f  0.003923  .'  —  0.000000485  /') 
//■  =  ir„  (I  -f  o.oo3g(j6  /  —  0.030000582  /'). 


They  arc  correct  within  —100°  and  +500°  C,  with  an  accuracy 
of  ±0.15  per  cent.  At  lower  temperatures  there  arc  greater  dis- 
crepancies, which  are  above  2  per  cent,  at  the  temperature  of  litjuid 
air.  The  difTcrent  sets  of  standard  resistances  have  again  been  com- 
pared, and  have  been  found  to  be  very  constant.  The  Deprc/- 
d'Arsonval  type  of  galvanometer  has  been  found  well  suited  for 
exact  resistance  measurements  and  for  balli-itic  measurements.  Many 
measurements  have  been  made  with  standard  cells,  and  the  cadmivm 
(Weston)  cell  has  been  found  to  be  reliable  in  spite  of  the  claims 
of  Cohen  to  the  rontrary.  Extended  researches  have  been  ma<le  on 
the  behavior  of  tneroirons  sulphates:  378  instrument^.  ;  motors  and 
tran:  formers,  and  24  materials  have  been  tested.  Arrangements  have 
now  been  made  by  the  Rcichsanslalt  oHicials  to  test  the  behavior  of 
electric  meters  of  different  makers  at  the  place  where  they  are  in- 
stalled ;  these  meters  are  first  carefully  tested  in  the  laboratory  and 
then  20  to  30  of  each  type  are  installed  at  various  consumers  and 
are  accessible  only  to  Rcichsanstalt  officials.  The  equipment  of  the 
alternating  and  three-phase  current  laboratory  has  been  c^mplettd. 
so  that  potentials  of  3  X  5000  volts  and  currents  up  to  3  \  1000 
amperes  are  available.    For  testing  watt  and  current  meters,  a  double 


three-phase  machine  has  been  installed,  the  revolving  magn:-ts  of 
a  5-kw  and  a  1.5-kw,  three-phase  machine  are  moun.ed  on  the 
same  axle;  the  armature  of  the  5-kw  michine  is  fixed,  as  u^ually, 
while  that  of  the  1.5-kw  machine  can  be  di-placed  agaiisi  that 
of  the  larger  one  by  an  angle  up  to  about  lOO  degrees.  The  hrger 
machines  gives  the  current  for  th;;  main  current  coils  of  the  current 
and  watt  meters,  the  smaller  one  for  the  voltage  coils.  In  this  way 
the  phase  diflFerence  between  e.  m.  f.  and  main  current  can  be  variid 
at  will  by  displacing  the  armature  of  th^  smaller  machine.  More- 
over, a  switch  is  provided  which  enables  one  to  chang*  the  three 
conductors  of  the  smaller  machine  so  thit  phase  differences  of  60 
degrees  can  be  instantaneously  obtained ;  .>28  resistances,  125  Qark 
standard  cells,  39  Wes'.on  standard  cells,  87  primary  bat  eries  and 
6  storage  batteries  were  tested.  In  the  magnetic  laboratory',  three 
in^truments  were  examined  and  57  materials  tested.  Extended  re- 
searches were  made  concerning  the  determination  of  hy>teresis  and 
eddy  current  losses;  518  Le  Chatelier  thermo-ccUs,  5  thermo-cells  of 
platinum  and  platinum-nickel  and  7  thermo-cells  for  ilic  use  at 
low  temperatures  were  tested. — Elck.  Zeit..  June  5,  12 

REFERENCES. 

Analyzing  Alternating  IVaves. — Loppe. — A  mathematical  paper  '<n 
a  method  of  decomposing  sn  alternating  w-ave  into  a  sum  of  sine 
waves. — L'Eclairage  Elcc.,  June  28. 

Compass. — Meldau. — A  mathematical  article  on  the  deviation  of 
the  compass  needle  on  board  of  iron  ships. — Phys.  Zeit.,  June  I. 

R'6ntgen-Ray  Apparatus. — Rou.i.ns. — \  continuation  of  his  illus- 
trated article.  He  describes  the  apparatus  for  supporting  a  photo- 
graphic plate  and  makes  some  remarks  on  the  capacity  and  poten'.ial 
in  coils  used  for  exciting  Rontgen-ray  tubes — PAec.  Rev.,  June  21. 

Telegraphy,  Telephony  and  Signals. 

REFERENCES. 

Telegraphy  and  Telephony. — Kohlflerst. — .\  brief  summary  of 
the  progress  made  in  1901  in  installations  of  S'.ibmarine  telegraphy, 
wireless  telegraphy  and  long-distance  telephony. — Zeit.  f.  EIrk., 
June  I. 

The  Coherer  in  Submarine  Telegraphy. — Gv.\rini. — The  first  part 
of  an  article,  in  which  he  discusses  chiefly  with  reference  to  his  own 
patents,  the  use  of  the  methods  of  tuned  wireless  telegraphy  to  the 
realization  of  multi-communication  in  submarine  telegraphy. — Load. 
Elee.  Rev..  June  27. 

Multiple  Telegraphy. — Anizan.— .A  continuation  of  his  well-illus- 
trated article  on  the  Mcrcadier  system  of  multiplex  telegraphy  — 
Jour.  Telcg.,  June  25. 

Theory  of  Wireless  Telegraphy. — Kareis. — .\n  illustrated  article 
on  "the  field  of  force  in  wireless  telegraphy."  He  discusses  the  views 
advanced  by  Taylor  and  Lecher  that  the  earth's  surface,  or  still 
better  the  surface  of  the  water,  acts  like  a  wire,  the  Hertzian  waves 
following  it  with  oscillations  perpendicular  to  this  surface. — Zeit.  f. 
Elelc.,  June  22. 

Electric  Clocks. — Rirn.\Rn. — An  article  giving  brief  illustrated 
descriptions  of  new  electric  clocks  of  seven  different  invintors. — 
L'Eclairage  Elee.,  June  21 

Statistical. — .'\rticles  on  telegraphy  and  telephony  in  Austria  in 
igoo.  and  on  telegraphy  in  Italy  in  i898-99.--.^'Mr.  Tci,  June  25. 

Miscellaneous, 
references. 

Dusseldorf  Exposition. — Sevferth. — A  long  illustrated  descrip- 
tion of  the  exposition,  the  systems  of  power  generation  and  dis- 
tribution, and  the  electrical  exhibits. — L'Eclairage  Elee.  June  14.  2& 

Goetzk. — A  long  and  very  well  illustrated  description  of  the  ex- 
hibits referring  to  the  use  of  electricity  and  power  gas  in  mining 
and  metallurgy. — Glueckauf.  June  28. 

Ix)PPF. — ,\n  article  on  the  electric  power  generation  and  distribu-. 
tion.  and  on  the  electrical  exhibits. — L'Ind.  Elee.  June  25.  ^ 

Statistics  of  German  Patents. — A  long  a'^tstract  of  an  official  re^ 
port  of  the  German  patent  office. — Elek.  Ans..  June  8.  12.  15.  19. 
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New  Books. 


Die  Funkentelegkai'hie.  By  A.  Slaby.  Berlin:  Leonhard  S.niion. 
119  pages,  32  illustrations. 

A  number  of  important  papers  by  Dr.  A.  Slaby,  of  the  Technical 
High  School,  of  Berlin,  and  inventor  of  the  wireless  telegraph  sys- 
tem which  bears  his  name,  has  been  compiled  in  book  form,  and 
makes  an  interesting  addition  to  the  literature  of  the  art. 

The  title  of  the  volume  is  "Spark-Telegraphy,"  the  name  favored 
by  the  doctor  as  the  most  appropriate  for  the  designation  of  the  spark- 
gap  and  coherer  system  in  use  to-day.  The  work  consists  of  four 
principle  papers  read  before  various  societies,  together  with  two  in- 
serted pamphlets  relating  to  the  graphic  and  mathematical  eluci- 
dation of  the  Slaby  theory  of  wireless  telegraphy. 

The  first  paper  is  entitled  "Spark-Telegraphy,"  from  whence  the 
book  derives  its  name.  It  is  a  history  and  resume  of  the  state  of  the 
art  to  1897.  It  includes  the  rectilinear  wave  theory  from  the  free  end 
of  the  oscillator,  the  process  of  cohesion  under  the  action  of  electric 
waves,  and  a  plate  on  which  is  reproduced  th;  tapes  rom  a  Marconi 
and  a  Slaby  receiver,  and  showing  the  rapidity  of  the  latter. 

"The  Application  of  Spark-Telegraphy  to  the  Marine  Service"  is 
the  second  paper,  and  was  read  before  the  Technical  Shipbuilding  As- 
sociation, Dec,  1897.  Dr.  Slaby  recites  the  requirements  of  the  mer- 
chant-marine as  well  as  of  the  navy,  and  considers  the  nature  of  the 
antennae,  and  from  theoretical  considerations  he  evolved  a  special 
form  of  equipment  especially  adapted  to  the  trying  conditions  in- 
volved in  armored  vessels. 

In  his  third  paper  Dr.  Slaby  reviews  the  various  theories  advanced 
to  account  for  the  transmission  of  energy  in  wireless  telegraphy,  but 
naturally  devotes  the  principle  part  of  the  paper  to  a  discussion  of  the 
wave  system  he  evolved,  which  has  been  described  in  these  columns 
in  an  article  by  Mr.  A.  F.  Collins,  which  appeared  in  the  issue  of 
Nov.  9,  1901.  This  paper  was  read  before  the  conference  Oi  the 
General  Electric  Company,  on  Dec.  i,  1900. 

"The  Latest  Improvements  in  the  Art  of  Spark-Telegraphy"  is  the 
title  of  the  last  paper  of  Dr.  Slaby,  which  was  read  before  the  general 
assembly  of  the  German  Engineering  Association,  at  Kiel,  June,  1901. 
The  subject  matter  of  this  paper  deals  largely  with  the  author's  im- 
provements in  the  practical  application  of  his  wave  theory.  The 
papers  in  book  form  make  a  convenient  reference  of  Dr.  Slajy's  work, 
which  is  invaluable  to  the  technician  who  would  have  at  his  finger 
ends  the  complete  writings  of  each  master. 

The  Arithmetic  of  Electrical  Measurements.  By  W.  R.  P.  Hobbs, 

R.  N.     Revised  to  date  by  Dr.  Richard  Wormell,  M.  A.     Ninth 

Edition.      London :      Thomas    Murby.      New    York :      D.    Van 

Nostrand  Company.     112  pages,  illustrated.     Price,  50  cents. 

The  main  thing  of  interest  about  this  volume  is  the  fact  that  it 

has  managed  to  run  through  nine  editions.    Less  than  a  dozen  pages 

are  devoted  to  specific  statements,  and  in  them  are  simply  set  forth 

the   rules    for    calculating    the    resistance   of   parallel    circuits,    the 

strength   of   current   with   batteries   grouped    in   various    ways    and 

how  cells  may  be  most  advantageously  combined  to  work  on  a  given 

circuit.      Each    one   of   these   is    followed   by   a    few   examples   and 

the  entire  remainder  of  the  book  by  problems  to  be  worked  out  by 

the  reader,  the  answer  of  each  being  given. 


Physical    Determinations.      Laboratory    Instruction    for    the    De- 
termination of  Physical  Quantities.     By  W.  R.  Kelsey,  B.  Sc,  A. 
I.    E.    E.      London:    Edward    Arnold.      316    pages,    ill  istrated. 
Price,  4  shillings  and  sixpence. 
This  is  one  of  the  large  family  of  text-books  intended  for  student's 
use  as  a  laboratory  manual  and  guide.     In  reviewing  works  of  this 
character  it  is  always  interesting  to  note  the  particular  trend  of  the 
various   authors'    fancy,   some   of   them   making  a   specialty   of   one 
branch  of  physics  and  some  of  others.    In  the  present  case  electricity 
and  magnetism  seem  to  be  the  hobby ;  a  full  one  hundred  pages  are 
devoted  to  it,  light  coming  next   with  about  fifty,  heat  with  about 
the  same,  and  sound  last  of  all,  with  less  than  twenty. 

It  is  to  be  regretted  that  there  are  so  few  illustrations.  In  a  great 
many  instances  it  is  necessary  to  wade  through  a  page  or  two  of 
description  of  apparatus  which  could  be  understood  at  a  glance  if 
a  line  drawing  had  been  provided,  and  even  then  the  reader  is  left 
with  a  far  less  clear  conception  of  details.  There  are  a  few  cases 
in  which  the  description  is  absolutely  unintelligible,  and  while  this 
may  not  be  of  very  great  importance  where  the  volume  is  used  as  a 


text  book  in  a  laboratory  where  the  actual  apparatus  is  at  hand,  it 
certainly  greatly  diminishes  the  value  of  the  book  as  a  work  of  refer- 
ence. 

Viewing  it  in  the  light  of  a  text-book  pure  and  simple,  the  omis- 
sion of  important  preliminary  instructions,  such  as  the  necessity  of 
systematic  working  and  tabulation  of  results  and  the  liberal  use  of 
curves  is  open  to  unfavorable  criticism.  To  indicate  the  habit  of 
systematically  recording  the  results  of  observations  in  a  clear  and 
concise  manner  is  one  of  the  most  important  functions  of  the 
instructor  and  his  right-hand  assistant — the  text-book,  and  failure 
to  lay  emphasis  on  such  fundamental  requirement  is  a  conspicuous 
fault. 

Another  point  which  we  would  criticize  unfavorably  is  the  entire 
omission  of  definitions  of  units.  As  a  beginner  frequently  requires 
to  refer  to  such  data,  they  should  be  readily  accessible.  Under 
the  electrical  section  no  space  is  devoted  to  the  derivation  of  stand- 
ards, and  in  a  book  on  physical  determinations  this  would  certainly 
seem  to  be  a  proper  starting  point. 

In  the  hands  of  an  instructor  ready  to  point  out  and  supply  omis- 
sions, the  book  will,  however,  undoubtedly  be  of  much  value,  as  the 
tests  are  arranged  in  a  logical  and  systematic  manner  and  go  to  the 
heart  of  the  questions  with  great  directness.  The  book  will  also  be 
found  convenient  by  those  who  are  already  conversant  with  the 
general  subjects  treated,  but  whose  knowledge  has  become  rtisty 
through  lack  of  use  and  requires  a  quick  polishing  up  when  a  problem 
i.i  measurement  is  presented  for  prompt  solution. 

L'Annee    Electrique,    Electrotherapique    et    Radiographique.    1901. 

By    Dr.    Foveau    de    Courmelles.      Paris :    Ch.    Beranger.      404 

pages.  Price,  3.50  francs. 
Tiiis  annual  review  is  mainly  devoted  to  the  progress  of  electro- 
therapy and  radiography  with  Rontgen  rays.  About  one-third  of 
the  book  is  occupied  with  these  subjects.  The  remainder  deals  with 
brief  accounts  of  progress  made  during  1901  in  electrical  science. 
electrochemistry,  electric  lighting,  heating,  telegraphy,  telephony. 
wireless  telegraphy,  electric  traction,  electricity  in  warfare,  and  di- 
verse applications.  The  book  is  well  prepared  and  valuable  as  a 
reference  in  the  therapeutic  and  radiographic  departments.  It  neces- 
sarily gives  only  a  cursory  view  of  the  progress  made  in  the  other 
fields  of  electric  application.  Considering,  however,  the  breadth  of 
the  whole  series  of  subjects,  the  representation  made  is  excellent, 
and  the  best  that  we  have  seen  in  the  French  language.  In  fact  it 
would  be  difficult  to  find  a  book  in  any  language  that  attempts  so 
earnestly  to  display  the  progress  that  has  been  made  during  any 
year  in  the  electric  arts  and  sciences.  Electric  transmission  of  power 
and  dynamo-electric  machinery  have  received  the  briefest  consider- 
ation. The  book  is  most  suitable  for  electrotherapeutists  who  also 
take  an  interest  in  electric  applications  generally. 


BOOKS  received. 

Naturlehre.  By  Dr.  Alois  Lanner.  Wein:  Jos.  Roth  schen  Ver- 
lagsbuchhandlung.     377  pages,   S77   illustrations. 

Die  Telegraphie  Ohne  Draht.  By  Adolf  Prasch.  Wien :  A. 
Hartleben.    272  pages.  202  illustrations.     Price,  5  marks. 

Elementare  Volesungen  uber  Telegraphie  uxd  Telephoxie. 
By  Dr.  Richard  Heilbrun.  Berlin :  Georg  Siemens.  64  pages, 
44  illustrations.     Price.  1.60  marks. 

Anlasser  und  Regler  fur  Elektrische  Motormex  uxd  Gexer- 
atorln.  By  Rudolf  Krause.  Berlin :  Julius  Springer.  92  pages, 
97  illustrations.     Price,  4  marks. 

Handbook  of  Electrical  M.\chinerv   and  Appar.\tus.     By  Geo. 

L.  Anderson,  A.  M.     New  York :  D.  Van  Nostrand  Company. 

161   pages.  214  illustrations.     Price,  $3.00. 
Diagrams  of  Mean  Velocity  of  L'niform   Motion  of  Water  ix 

Open    Channels.      By   Irving   P.   Church.     New   York:   John 

Wiley  &  Sons.     11  Diagrams.     Price,  $1.50. 

The  Municipal  Year  Book,  19Q2.  With  Summaries  and  Editorial 
Discussion.  Edited  by  M.  N.  Baker.  Ph.  B.  New  York :  The 
Engineering  News  Publishing  Company.  310  pages.  Price, 
$3.00. 

The  Electrical  Catechism.  533  Plain  Answers  to  533  Practical 
Questions  About  Electrical  Apparatus.  Compiled  from  the 
Regular  Issues  of  Power.  New  York :  Hill  Publishing  Com- 
pany.    210  pages.  246  illustrations.     Price.  $2.00. 
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Power  Development  in  Southern  California. 


The  fact  that  the  Edison  Electric  Company,  of  Los  Angeles,  has 
placed  bonds  during  the  last  few  days  in  Xew  York  to  the  amount 
of  $10,000,000,  of  which  $3,000,000  is  to  be  immediately  availabie, 
indicates  the  process  by  which  the  supply  of  electric  energy  will  be 
provided  for  the  roads  yet  to  be  built  in  Southern  California.  John 
li.  Miller,  treasurer  of  the  Edison  Company,  has  just  returned  to 
Los  Angeles  from  New  York,  where  he  placed  the  bonds  on  ihe 
basis  of  all  the  money  being  available  during  the  next  five  years, 
as  required.  With  the  funds  thus  made  available,  the  company 
proposes  to  increase  its  capacity  to  25,000  horse-power.  The  in- 
largement  includes  the  building  of  a  steam  plant  and  of  the  plant 
for  utilizing  the  power  of  Kern  River.  Work. on  the  water  power 
plant  is  well  in  hand,  and  ground  has  been  broken  on  a  four-acre 
tract  in  Los  Angeles  for  the  steam  plant. 

Mr.  Miller  has  made  the  following  statement  of  the  plans  of  the 
company :  "The  $10,000,000  of  the  Edison  Electric  Company's 
bonds  were  taken  by  a  banking  syndicate  consisting  of  N.  W.  Harris 
&  Co.,  of  Chicago;  E.  H.  Rollins  &  Sons,  of  Boston,  and  Perry 
Coffin  &  Burr,  of  Boston.  The  company's  plans  include  not  only 
the  building  of  a  new  steam  plant  and  the  enlargement  of  its  present 
water-power  plant,  but  also  the  extension  and  improvement  of  the 
system  in  every  direction. 

"The  detail  thus  far  decided  upon  for  the  enlargement  of  the 
latter  plant  arc  as  follows.  There  will  be  840  feet  effective  head, 
diverting  dam,  a  canal  consisting  mainly  of  tunnels  in  solid  rock, 
with  water  capacity  of  not  less  than  300  cubic  feet  per  second ; 
hydraulic  and  electric  machinery  in  a  fire-proof  power  hou.se.  w  th 
a  standard  rated  capacity  for  delivering  20,000  hp  to  the  trans- 
mission lines ;  two  pole  lines,  and  at  least  two  transmission  circuits, 
having  at  least  three  wires  each,  and  having  a  total  capacity  for 
delivering  at  Los  Angeles  16.000  hp  at  10  per  cent.,  line  loss,  and  9 
per  cent,  .power  factor,  at  40.000  volts  (  although  without  doulit  the 
voltage  to  be  used  will  be  60,000  or  65.000)  ;  and  a  receiving  in- 
stallation for  18.000  hp  at  Los  Angeles,  with  all  accessories,  such 
as  switchboard,  transformers  and  lightning  arrester^. 

"As  to  the  new  <;tcam  plant,  it  i«  niir  intnitinn  id  dcsicn  a  modern 


with  a  view  to  simplicity  of  operation,  low  cost  of  maintenance, 
and  symmetry  of  arrangement.  It  will  be  laid  out  in  such  a  way  that 
complete,  simple  and  easy  provisions  will  obtain  for  future  e:;:en- 
sions  and  increase  of  capacity.  A  large  overhead  traveling  c  ane 
will  be  installed  in  the  engine  room  to  facilitate  prompt  handling 
of  apparatus,  especially  in  case  of  emergency  or  the  making  of  re- 
pairs." 

Mr.  Miller  added  that  at  present  the  company's  Los  Angeles  pi:  nt 
has  a  capacity  of  8.000  hp.  and  there  is  being  completed  a  3.C00 
hp  plant  at  Redlands.  With  the  building  and  equipping  of  the  new 
steam  plant,  which  will  require  seven  months,  the  Edison  company 
will  have  at  its  disposal  20.ax)  hp  by  water-power  generation,  and 
6.000  hp  by  steam  generation  as  a  reserve.  "There  is  a  market,"  s;iid 
Mr.  Miller,  "for  all  the  electricity  we  can  generate.  In  additiori  to 
street  railway  consumption,  there  is  demand  for  fully  12,000  hp 
of  electrical  energy  along  our  line,  taking  in  Santa  Ana,  Los  Angt!es 
and  Redlands." 


Wireless  Telegraphy  from  Hawaii  to  San  Francisco. 


It  is  reported  that  Mr.  John  D.  Spreckels.  who  is  so  very 
largely  interested  in  Hawaiian  industries,  contemplates  establishing 
a  wireless  telegraph  system  between  the  islands  and  San  Francisco. 
This  project,  however,  is  dependent  upon  the  success  of  the  system 
being  installed  between  Los  Angeles  and  Catalina  Island,  40  miles 
off  the  coast. 


System  for  Calling  Carriages  by  Electricity. 


One  of  the  greatest  drawbacks  and  nuisances  of  city  life  after 
dark  is  the  trouble  caused  in  getting  carriages  to  the  door  of  a 
theatre,  opera  house,  r?ception,  etc.,  after  the  affair  is  over.  Va- 
rious schemes  have  been  tried,  but  until  quite  recently,  at  least  so 
far  as  X'ew  York  is  concerned,  "one's  carriage  is  brought  out  of 
chaos  by  means  of  stentorian  shouting.  The  clamor  and  confusion 
are  immense;  foot  passengers  are  seriously  incommoded  by  the 
■nbsciicc  of  -ycteni.  while  ponplo  livinc  in  adi.ictnt  ^tre'cts  and  nearby 
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one,  for  supplying  current  to  our  entire  system,  to  work  in  con- 
junction .ind  in  parallel  with  our  sc^'cral  water-power  plants.  We 
shall  incorporate  in  this  plant  the  highest  degree  of  engineering 
practice,  with  its  cunscquent  economy  of  operation.  The  plant  is 
to  have  an  ultimate  capacity  of  5.000  kw.  divided  into  four  or  five 
units  of  1.250  or  i,ooo-kw  capacity  each.  Two  thousand  kw  will 
be  installed  as  soon  as  deliveries  can  be  had.  The  generators  are 
to  be  connected  direct  to  compound-condensing  ciig  nc-^.  or  po>sil  ly 
to  steam  turbines,  using  superheated  steam.  The  boilers  will  be 
of  the  high-pressure,  water-tube  type\  with  a  total  capacity  of  a'lout 
8.000  hp.  divided  into  units  of  500  hp  each. 

"In  connection  with  the  boilers,  will  be  installed  economizers 
and  superheaters.  We  probably  shall  use  a  self-sustaining  steel 
stack,  brick  lined.  We  shall  use  surface  condensers,  which,  in 
addition  to  the  ecemomy  added  to  the  engines,  will  increase  the 
economy  and  life  of  the  boilers  by  insuring  a  good  feed  of  water 
and  absence  of  scale-forming  properties.  We  shall,  of  course,  de- 
sign the  plant  to  use  oil  as  fuel. 

The  whole  mechanical  and  electrical  equipment  will  be  designed 


house>  iiave  life  made  a  burden  each  night  for  an  hour  or  two  just 
when  they  would  be  asleep. 

It  would  appear  that  the  electrical  carriage  call  system  here  illus- 
trated is  a  nmst  ingenious  and  laudable  effort  to  contend  with  the 
difficulties  of  the  problem,  while  reports  of  its  use  go  to  show  that 
the  apparatus  is  a  decided  success.  This  system,  which  is  the  inven- 
tion of  Messrs.  Mortimer  Xorden  and  Lucien  S.  Crandall.  is  being 
introdticed  by  the  Electric  Carriage  Call  Company,  of  1402  Broad- 
way. N'ew  York,  and  operates  in  the  manner  which  will  now  be 
descril»ed. 

The  system  depends  broadly  upon  the  use  of  a  perforated  ticket, 
which  tears  in  two.  and  of  which  the  perforated  end  is  retained 
by  the  carriage  occupant,  while  the  driver  gets  the  other  end.  num- 
bered. This  card  is  shown  in  Fig.  i.  When  the  performance  is  over, 
and  the  carriage  is  needed,  the  perforated  end  is  given  up  by  its 
holder  and  is  in.'^erted  in  a  iKtx  or  switch,  which  immediately  flashes 
the  number  required  on  a  large  lamp  sign  over  the  street,  to  be 
seen  by  the  driver.  The  cards  arc  made  of  heavy  manila,  like  postal 
card  stock,  and  as  the  tear-off  coupon  is  numbered  the  same  as  the 
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perforated  section,  the   pcrfcjralioiis  corrc-pond   to  the   luimljer  just 
as    the     holes     in     a     pianola     roll     enable     corresponding    bars    of 


m 

170 

• 

p 

FIG.    2. — TICKET    SWITCH. 


music    to     be 
carriage. 

Fig.  2  shows 


played,   it    is    not    possible    to    call    up  the    wrong 
the  switch  into  which  the  card  is  in-erted  when  given 


Iig.  4,  which  is  of  galvanized  iron,  wired  to  meet  the  requirements 
of  the  underwriters.  ' 

One  of  the  first  installations  of  the  system  was  at  the  Criterion 
I'heatre,  Forty-fourth  street  and  Broadway,  New  York  City;  and 
another  is  at  the  Herald  Square  Theatre,  of  the  type  shown  in  Fig.  4. 
The  management  of  the  latter  place  state  that  carriages  can  be 
called  ten  minutes  quicker  than  before,  and  that  it  is  even  pos- 
sible with  one  switch  and  sign  to  call  up  10  to  15  carriages  per 
niinuie.     Since  the  installation  at  the  Herald  Square  and  Criterion 


FIG.    3. — .ARR.\NGEMENT    OF    L.\MPS. 

Theatres  the  company  have  closed  contracts  with  the  Metropolitan 
Opera  House  for  three,  one  in  Buffalo,  two  in  Kansas  City,  two  in 
San  Francisco,  three  in  Boston,  three  in  Philadelphia,  and  are  now 
negotiating  with  numerous  electrical  firms  for  State  rights.  They 
do  not  sell  the  machine  outright,  but  rent  at  low  monthly  rates. 

The  device  can  be  used  for  private  gatherings,  such  as  balls,  par- 
ties, and  other,  social  functioiis,  as  they  are  entirely  portable  and 
can  be  installed  in  a  few  minutes.  The  current  required  for  a 
single-sided  sign  is  about  4  amperes,  and  the  cost  of  operating  one 
night  will  not  exceed  15  or  20  cents.  The  size  lamps  used  are  4  c.  p. 
Any  number  of  sign  boards  ca.i  be  operated  from  the  one  switch. 

The  company  have  one  machine  in  operation  in  London  for  the 
coronation,  and  are  installing  one  in  Paris.  The  system  can  also  be 
used  to  call  members  of  the  stock  exchange,  or  waiters  in  large  res- 
taurants, notifying  them  when  their  order  is  ready  in  the  kitchen,  so 


Fig.  4. — Calling  Board. 


up  by  the  person  holding  it.  This  switch  is  of  standard  form,  fitted 
with  special  plate  and  pin  conta-zts,  enabling  the  proper  circuit  con- 
nections to  be  made  through  the  holes  in  the  card  to  the  lamps  in 
the  street  sign.  The  plate  containing  the  spring  pins  is  first  forced 
down  to  the  proper  contacts  by  throwing  the  switch,  as  indicated  in 
the  cut.  When  the  switch  is  released,  it  opens  the  circuit  arcing 
•only  at  the  clip  contacts  and  not  at  the  contact  pins,  thereby  pre- 
venting any  oxidation  of  the  pin  contacts.  The  side  where  the 
card  is  inseerted  is  slotted  so  that  the  card  cannot  slip  or  drop  out. 
but  can  also  only  be  inserted  in  the  proper  way. 

From  the  lower  contact  terminals  the  circuit  wires  are  run  to  a 
small  slate  distributing  board  on  top  of  the  switch,  and  thence 
"by  cable  to  the  sign  board.  The  mains  first  connect  to  the  fuses 
of  the  enclosed  type,  and  thence  to  the  lower  coils. 

Fig.  3  is  a  detail  of  the  "number,"  showing  the  tube  in  which  each 
lamp  is  placed,  preventing  the  light  from  radiating  in  any  but  the 
desired  direction  and  also  avoiding  exposure  to  the  weather.  The 
■"number"  is  made  in  the  sizes  from  14  inches  high  and  12  inches 
wide  to  5  feet  high  and  4  feet  wide  It  can  be  read  as  easily  in  the 
-day  as   at  night,  and   is  shown   built   \ip   into   a   panel   complete  in 


that  they  are  on  duty  at  tables  continually  until  wanted  in  the 
kitchen.  Chree  of  these  are  now  being  installed  at  the  Terrace 
Garden.  New  York,  for  that  purpose. 


Constant  Alternating  Current  Transformer  Panels. 

The  General  Electric  Company  has  designed  a  line  of  panels  for 
use  in  connection  with  the  Thomson  alternating  constant-current 
series  arc-lighting  system,  which  system  employs,  as  will  be  recalled, 
a  special  type  of  transformer  which,  by  me-ans  of  movable  coils, 
maintains  constant  the  current  supplying  a  series  arc  circuit.  The 
panels  are  designed  for  installation  immediately  beside  the  trans- 
former controlled,  and,  therefore  do  not  form  part  of  the  usual 
station  switchboard. 

The  panel,  which  is  shown  in  the  acc">nipanying  illustration,  con- 
sists of  a  single  piece  of  blue  Vermont  marble.  28  inches  in  height 
and  16  or  20  inches  wide.  This  panel  is  supported  36  inches  from 
the  floor,  rnd  a  standard  sub-base  of  similar  width  and  16  inches  in 
Ix'ight,  equipped  with  a  recording  wattmeter  for  the  measurement  of 
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the  total  input  of  energy  to  the  transformer,  can  also  be  attached. 
The  panel  is  equipped  with  the  following  devices : 

Ammeter;  current  transformer  (on  all  panels  for  35  lamps  and 
above,  but  not  on  smaller  panels)  ;  ammeter  connection  plug  with 
necessary  cable  (on  all  panels  for  50  lamps  and  above,  but  not  on 
smaller  panels);  ammeter  plug  receptacles  (one  for  each  side  of 
each  circuit  controlled  by  the  panel,  for  50  lamps  and  above,  but  not 
on  smaller  panels)  ;  open  circuiting  plugs  and  receptacles  (two  for 
each  circuit  controlled)  ;  short-circuiting  plugs  and  receptacles  (one 
for  each  circuit  controlled)  ;  two  primary  switch  plugs  and  re- 
ceptacles; two  plug  racks  for  the  reception  of  all  idle  plugs;  two 
primary  fuses. 

The  General  Electric  standard  form  of  primary  plug  switch  and  the 
standard  form  of  tubular  expulsion  fuse  have  been  combined  in  a 
single  clement  for  more  convenient  application  to  constant  trans- 
former panels.  The  plug  switch  will  open  the  circuit  to  which  it  is 
applied,  under  any  condition  of  load.  The  fuse  used  is  of  such  a 
capacity  as  to  rupture  only  under  emergency  conditions  equivalent 
to  a  short  circuit  in  the  transformer.  The  only  diflference  existing 
between  the  standard  panels  for  i.ioo  and  2,200  volts  is  in  the  capac- 
ity of  the  fuse.  The  short-circuiting  plugs  and  receptacles  consist 
of  a  simple  plug  switch,  one  for  each  secondary  circuit,  and  arc 
used  to  short-circuit  the  lamp  circuit  in  starting  up  the  transformer, 
provided  the  transformer  is  started  from  the  switchboard.  These 
plugs  are  used  also  on  a  double-circuit  transformer,  in  case  one  circuit 
only   is   to  be  operated.     One   plug  and   receptacle   is   provided    f<jr 


The  use  of  the  ammeter  connection  plug  provides  for  the  measure- 
ment of  the  current  of  either  circuit  with  only  one  ammeter.  Am- 
meter transformers  are  provided  for  panels  controlling  more  than 
25  lights.  A  plug  rack  provides  a  permanent  receptacle  for  all  plugs 
not  in  use. 


Desk  Telephones. 


It  begins  to  be  a  question  whether  as  many  telephones  are 
not  now  to  be  found  on  desks  as  are  applied  to  the  wall;  for 
no  modern  city  desk  seems  complete  without  its  means  of  com- 
munication with  the  outside  world.  This  may  serve  to  explain 
the  rapid  improvement  made  in  desk  telephones,  as  exemplified 


Kic;.    1. — CAST-BASE  DESK   TELEPHONE. 


I"I(..S.      r.     J     AMI     3. — LONST.\NT-(  IRKKNT     TK  ANSKOR.M  IK      1-ANKI.,     WITH 
WATPMK.TKK    ATT.*.CHMENT. 

opining  r.uli  Mdr  of  cacli  circuit.  In  connection  with  the  short- 
circuiting  plug,  these  plugs  serve  to  disconnect  any  circuit  from  the 
transformer.  Work  may  be  easily  and  safely  done  U])on  a  circuit  so 
disconnected  without  shutting  down  the  transformer.  These  plugs 
and  receptacles  arc  furnished  with  all  constant-current  transformer 
panels. 

Tlie  Cliiieral  l^lectric  standard  form  of  .nrc  circuit  ammeter  is  used 
on  these  panels,  the  scale  licing  so  marked  as  to  render  the  ammeter 
interchangeable  for  6.6  and  7.5  ampere  circuits.  A  single  ammeter 
is  usai  for  each  panel.  This  ammeter  is  connected  through  a 
iloulile-conductor  cable  with  a  two-part  i>lug.  which,  when  inserted 
in  any  one  of  the  anuneter  connection  receptacles,  throws  the  am 
meter  in  series  with  the  outgoing  or  inconung  leads  of  either  circuit. 
The  purpose  of  p'-oviding  a  receptacle  for  both  the  outgoing  and  in 
coming  sides  of  each  circuit  is  to  facilitate  testing  for  grounds.  .\ny 
loak.'.ge  or  flow  of  current  to  ground  will  show  a  difference  of  read- 
ing when  the  ammeter  is  plugged  into  different  sides  of  the  circuits. 


'imtM)\\v 


FIG.    2. — COMPOSITIO.N-BASE   DESK    TELEPHONE. 


in  the  two  sets  here  shown  in  Figs.  T  and  2.  apparatus  produced 
by  the  Russell-Tomlinson  Electric  Company,  of  Danbury, 
Conn.  Fig.  i  shows  a  set  with  a  heavy  cast  base,  ornamented, 
in  which  all  the  conncction.s  are  made,  so  that  there  are  no  out- 
side connection  contacts.  Tt  is  finished  in  full  nickel.  Fig.  2 
illustrates  a  similar  form,  made  up  with  composition  metal  base, 
highly  finislied  and  heavily  nickel-plated. 
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NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— The  past  week  was  an  active 
one  on  the  stock  exchanges,  and  there  were  some  remarkable  ad- 
vances. The  market  was,  however,  no  less  dangerous  than  it  was 
buoyant,  for  it  was  difficult  to  see  where  manipulations  ended,  and 
equally  hard  to  see  the  reason  for  some  fluctuations.  Possibly  the 
strength  of  the  railroad  situation,  the  better  aspect  of  the  crops, 
and  the  steady  activity  in  the  industrial  world  were  enough  to  ex- 
plain all,  but  no  one  in  W'all  Street  doubts  that  the  hand  of  the 
expert  was  at  work.  In  the  electrical  and  traction  group  prices 
were  a  bit  off,  except  W^estinghouse  Electric,  the  preferred  of  which 
rose  from  213  to  218,  and  the  common  from  208  to  210.  On  sales  of 
75,800  shares,  Brooklyn  Rapid  Transit  went  off  from  723/i  to  69^  ; 
Metropolitan  Street  Railway,  on  20,400.  from  152^  to  150,  and  Man- 
hattan Elevated  from  136^  to  134M ;  General  Electric  also  was 
off  on  5,000  shares  from  190H  to  187^.  Western  Union,  also,  after 
a  boom  slid  back  to  86^,  showing  a  net  decline  of  2^.  The  "out- 
side market"  was  generally  inactive,  and  no  changes  of  any  note 
occurred  during  the  week.  Below  are  given  the  latest  prices  for 
July  29  and  approximate  dates,  furnishing  latest  quotations  : 


NEW  YORK. 


July  22.  July  29. 

American    Tel.    &    Cable.    —  — 

American    Tel.    &    Tel.  .   —  164 

American     Dist.     Tel....   —  — - 

Brooklyn   Ranid  Transit.    71^  6854 

Commercial    Cable    —  — 

Electric    Boat    30  30 

Electric    Boat    pfd 50  50 

Electric    Lead   Reduc'n.  .      3  — 

Electric    Vehicle    6  7 

Electric    Vehicle    pfd....    14  — 

General    Electric     igSj^  184^^ 


July  22. 

Hudson   River   Tel — 

Metropolitan     St.     Ry...  15034 
N.    E.   Elec    Veh.   Trns>,..— 
Nl    Y.  A    N.  ir)"TelltlU»- 

N.    Y.  ^.   V.    T.    Co — 

Tel.    &■   Tel.    Co.    Am — 

\\'estern    Union    Tel SSyi 

West.   E.  &  M    Co 205 

West.    E.    M.    Co.    pfd.. 21 3 


July  29. 
149^ 


BOSTON. 


July  22.  July  29. 

American    Tel.    &    Tel..    —  164 

Cumberland   Telephone    .   —  125 

Edison     Elec.     Ilium....   —  280 

Erie  Telephone    —  — 

Western   Tel     &    Tel 29  — 

Western  Tel.  &  Tel.  pfd.io2j4       — 


July  22.  July  29. 
Mexican   Telephone    ....      2.;-^       — 
New  Eng.  Telephone.  ...  142 '/<      144 
Westinghouse    Elec.     ...    —  — 

Westinghouse    Elec.     pfd  —  — 


PHILADELPHIA. 
July  22.  July  29.  ■  July  22.  July  29. 

.American     Railways     ...   46 1/^        47         Phila.     Traction     99^        99^ 

Elec.     Storage     Battery      93  92         Phila.     Electric 5^        sVin 

Elec.    Storage  Bat"y  pfd.   —  —         Pa.     Elec.    Vehicle —  — 

.     -         .  -  ,^     p^     Elec.    Vehicle    pfd.  .   —  — 


Elec.    Co.    of    America..      8)4 


CHICAGO. 


July  22.  July  29. 

Central    Union    Tel —  — 

Chicago    Edison     180  177 

Chicago    City    Ry 210  220 

Chicago  Tel.   Co —  127^ 

National    Carbon     29  — 

*  Asked. 


July  22.  July  29. 

National  Carbon  pfd loi  107^ 

Northwest    Elev.    com...    35)^        37 

Union     Traction      i6?^        15!4 

L^nicn    Traction    pfd....   —  — 


PRICE  OF  GENERAL  ELECTRIC.— When  the  stock  rights  on 
General   Electric  were  announced,   there   was   speculation  as  to  the 
probable  price   of  the   stock   ex-rights.      Some   very  well   informed 
people,  says  the  Wall  Street  Journal,  thought  the  stock  would  not 
sell  higher  than  160.     Insiders  believed  that  it  might  reach  180.     All 
have  been  surprised  by  the  result  of  the  company's  business  thus  far 
,   this  year.     Sales  for  the  four  months  ended  May  31,  amounted  to 
?I0-I75>379-     The  cost  of  manufacturing  and  selling  was  $7,891,707 
;    leaving  a  profit  of  $2,283,672.     Profits  on  sales  of  securities  of  other 
'   companies,  royalties,  interest  and  dividends,  with  some  miscellaneous 
profits  brought  in  $510,254  against  which  the  company  paid  $10,099 
interest  on   debentures,   and  $499,906   in    dividends,   leaving  the   net 
j   profit  for   four   months   $2,283,921,   or  almost   5;'/^   per  cent,   on   the 
\   present  volume  of  stock,  $42,031,600.     This   is  at  the  rate  of  over 
21  per  cent,  per  annum,  and  while,  prehaps,  it  is  unreasonable  to  be- 
lieve that  so  large  profits  can  be  maintained,  it  is  fair  to  assume  that 
'   profits  will  be  fully  double  the  present  dividend  requirements.    Fur- 
thermore the  company  has  a  surplus  of  $17,571,061   from   which  to 
draw. 

INVESTMENT  IN  JAPAN.— New  Yorkers,  who  are  represented 

in  Japan  by  A.  Tsion,  formerly  of  the  Japanese  Imperial  University, 

have  purchased  control  of  the  gas  companies  of  Osaka  and  Tokio, 

^    which  are  earning  large  profits.     Both  companies  needed  large  funds 

:    tor  extension.    The  Tokio  company  has  a  paid-up  capital  of  4.200,000 

,    yen  m  shares  of  50  yen  each,  which  are  selling  at  above  70  yen.    The 

arrangement  made  with  the  New  York  capitalists  is  to  double  the 

number  of  shares,  the  Americans  buying  the  increased  stock  at  80 


yen  per  share.  .\  sum  representing  the  premium  on  shares  is  set 
aside  for  rerervc,  and  the  balance  will  be  devoted  to  extensions.  An 
arrangement  recently  made  with  Osaka  is  of  a  similar  nature.  The 
preliminary  arrangements  are  said  to  have  been  made  m  New  York 
by  Baron  Shibusawa. 

DIVIDENDS. — Twin  City  Rapid  Transit  has  declared  the 
regular  quarterly  dividend  of  I  "4  per  cent,  on  the  common  stock, 
payable  August  15.  The  Allis-Chalmers  Company  has  declared 
fifth  consecutive  quarterly  dividends  of  1^4  per  cent,  on  its  preferred 
and  common,  out  of  net  earnings,  payable  August  i.  The  American 
Light  and  Traction  Company  has  declared  a  quarterly  dividend  of 
i'/2  per  cent,  on  the  preferred  stock,  payable  August  i.  The  New 
England  Telephone  and  Telegraph  Company  has  declared  a  dividend 
of  $1.50  per  share,  payable  August  15.  The  We-stinghouse  Electric 
and  Manufacturing  Company  has  declared  a  dividend  of  i>4  P^r 
cent,  on  its  assenting  stock,  payable  August  15. 

BOSTON  ELEVATED. — A  special  meeting  of  the  stockholders 
cf  the  Boston  Elevated  Railway  was  held  last  week,  to  author- 
ize an  increase  in  the  capital  stock  from  $10,000,000  to  $15,000,000. 
Boston  Elevated  people  explain  the  proposed  issue  of  $5,000,000  new 
stock  by  the  following  statement :  "The  cost  of  erection  of  the  Ele- 
vated structure,  both  road  and  terminals,  has  far  exceeded  the  esti- 
mates of  our  engineers.  The  cost  of  our  rolling  stock  also  exceeded 
original  estimates,  and  the  new  stock  issue  is  to  pay  the  indebtedness 
thus  incurred  and  also  for  the  purpose  of  meeting  land  and  other 
damages.  No  part  of  this  new  issue  will  be  used  for  extension,  such 
as  extending  the  road  to. Cambridge." 

■  GERMAN  ELECTRICAL  SECURITIES.— A  cable  dispatch  fron}' 
Berlin,  of  July  27,  says  :  The  annual  balance  sheet  of  the  Schuckert 
Electrical  Company,  of  Nuremberg,  published  last  evening,  shows  a 
loss  of  15,200,000  marks,  against  net  earnings  of  6,250,000  marks  for 
the  preceding  year,  which  amount  was  carried  forward  to  the  new 
account,  and  is  now  lost.  The  report  of  the  Continental  Company 
for  electrical  undertakings,  which  concern  the  Schuckerts  are  finan- 
cing, shows  a  loss  of  1,198,372  marks,  and  the  Schuckerts  had  to  write 
off  9,000,000  marks  to  cover  the  depreciation  of  the  securities  thev 
held. 

CLEVELAND  TELEPHONE  BONDS.— Holders  of  the  5  per 
cent,  bonds  of  the  United  States  Telephone  Company  have  signed 
an  agreement  not  to  sell  these  bonds  for  less  than  90  before  July  i, 
1903.  According  to  this  agreement,  H.  A.  Everett.  J.  R.  Nutt  and 
others  are  appointed  a  sales  committee  with  power  to  negotiate  for 
the  sale  of  these  bonds  for  90  or  better.  The  Federal  Telephone 
Company  owns  between  $600,000  and  $700,000  of  these  bonds,  and 
if  they  could  be  sold  the  Feder.'l  situation  would  be  greatly  relieved. 
The  earnings  of  the  United  States  Company  are  making  rapid  gains. 

PERUVIAN  TROLLEYS.— The  Lima  Street  Railway  Com- 
pany has  incorporated  under  the  laws  of  New  Jersey,  witn  a 
capital  stock  of  $5,000,000,  divided  into  $1,000,000  preferred  stock 
bearing  7  per  cent,  cumulative  dividends,  and  $4,000,000  of  com- 
mon stock.  The  charter  sets  forth  that  the  companj-  will  oper- 
ate street  railways  in  Lima.  Callao.  Mirafflores,  Barranco.  Cha- 
rilles.  and  other  cities  in  Peru.  The  incorf  orators  are  Charles  A 
Neville,  Henry  \W .  Carter,  and  Charles  Bath,  presumably  New 
Yorkers. 

SPRAGUE  GENERAL  ELECTRIC  DEAL.— The  terms  offered 
by  the  General  Electric  Company  to  holders  of  Sprague  Electric  Com- 
pany sc'-urities.  having  been  accepted  by  holders  of  74  per  cent, 
of  the  capital  stock  and  88  per  cent  of  the  bonds.  President  Markle. 
of  the  Sprague  Company,  declares  that  the  sale  of  the  company  to 
the  General  Electric  Company  has  become  operative.  The  General 
Electric  Company  has  deposited  the  cash  necessary  to  carry  out  ihe 
contract  with  the  United  States  Mortgage  and  Trust  Companv.  New- 
York. 

MICHIGAN  TELEPHONE  CO.  BONDS.— A  large  majority  of 
the  consolidated  mortgage  5  per  cent,  bonds  of  the  Michigan 
Telephone  Company  having  been  deposited  with  the  Old  Col- 
ony Trust  Company  of  Boston,  as  depository  under  the  bond- 
holders' agreement,  dated  June  28,  the  time  for  the  deposit  of 
bonds  has  been  extended  until  August  5.  after  which  no  deposits 
will  be  received,  except  upon  such  terms  as  the  committee  may  pre- 
scribe. 

CONNECTICUT  CONSOLIDATION.— The  United  Gas  Im- 
provement Company,  of  Philadelphia,  is  reported  to  be  negotiating 
for  the  Hartford.  Conn..  Street  Railway  Company,  the  Hartford 
Electric  Light  Company  and  the  Fair  Haven  and  Westville  Street 
Railway  at  New  Haven,  Conn. 
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Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— Commercial  and  industrial  reports 
for  the  midsummer  climax  of  vacation  and  dulness  are  remarkably 
good.  Crop  statements  arc  excellent,  especially  from  the  southwest 
and  northwest,  and  all  the  railroads  are  well  employed  in  the  agri- 
cultural regions,  with  only  a  little  oflf-setting  complaint  as  to  the  check 
imposed  on  pleasure  travel  by  the  continued  cold  and  wet  weather. 
An  active  distribution  of  merchandise  is  going  on.  and  railway 
earnings  thus  far  as  reported  for  July  are  2.5  per  cent,  in  excess  of 
lyoi  and  20  per  cent,  better  than  in  1900.  The  short  supply  of 
fuel  is  a  check  on  the  iron  and  steel  trade,  and  there  is  a  keen  in- 
quiry for  pig  iron,  steel  rails  and  structural  steel.  Bradstrcct's  re- 
ports 178  failures  in  the  United  States  during  the  week,  againn  174 
for  the  previous  week,  and  199,  183,  170  and  189  for  the  correspond- 
ing weeks  of  1901  to  1898.  The  Middle  States  had  55 ;  New  England. 
28:  Southern,  26:  Western.  38;  Northwestern,  17;  Pacific,  10,  and 
Territories,  4.  Canada  had  16.  against  17  for  the  preceding  week. 
About  91  per  cent,  of  the  total  number  of  concerns  failing  had 
capital  of  $5,000  or  less,  and  7  per  cent,  had  from  $5,000  to  $20,000 
capital. 

PA'PORTS  OF  ELECTRICAL  MATERIALS.— The  following 
are  the  exports  of  electrical  materials  from  the  port  of  X^ew  York 
for  the  week  ended  July  9:  Antwerp— 3  pkgs.  machinery.  $257:  7 
pkgs.  material.  $2,264.  Argentine  Republic— 82  pkgs.  material.  $1,547: 
5  pkgs.  machinery.  $466.  British  East  Indies — 170  pkgs.  material. 
$6,163:  5  pkgs.  machinery.  $562.  British  West  Indies— 26  pkgs. 
material,  $655;  22  pkgs.  machinery.  $1,500.  Bremen — 14  pkgs.  ma- 
terial. $170;  2  pkgs.  machinery.  $87.  Brazil — 13  pkgs.  material.  $7*9; 
86  pkgs.  machinery,  $5,825.  Barcelona — 6  pkgs.  machinery,  $4.39:  7 
pkgs.  material.  $212.  Berlin — 38  pkgs.  material.  $646.  Brussels — 4 
pkgs.  material.  $200.  British  Guiana — 9  pkgs.  material,  $440. 
British  Possession  in  .Africa — 2  pkgs.  material.  $260;  120  pkgs.  ma- 
terial. $(5,899.  British  .Australia — 22  pkgs.  material.  $960.  Cuba — 60 
pkgs.  material.  $1,355.  Central  .America — 36  pkgs.  material.  $424. 
Chili— 32  pkgs.  material.  $12.  Dutch  Guiana — i  pkg.  material.  $12. 
Dutch  West  Indies— 5  pkgs.  material.  $26.  Frankfort— 3  pkgs.  ma- 
terial, $113.  Genoa — 2  pkgs.  machinery.  $75.  Glasgow — 3  pkgs.  ma- 
terial. $413:  5  pkgs.  machinery,  $1,743.  Grenoble — 3  pkgs.  material. 
$455.  Havre — 17  pkgs.  machinery.  $444;  21  pkgs.  material,  $906. 
Hamburg — 5  pkgs.  machinery,  $632:  68  pkgs.  material.  $4,204.  Liver- 
pool— 1,2  pkgs.  material.  $1,288.  Leeds — 12  pkgs,  material.  $141. 
London — 207  pkgs.  machinery.  $5,649;  133  pkgs.  material.  $^1,148. 
Moscow — 7  pkgs.  machinery.  $320.  Mexico — 27  pkgs.  material,  $5c)(>; 
I  pkg.  machinery,  129.  Manchester — 17  pkgs.  machinery,  $9,680:  3 
pkgs.  material.  $3(X>.  Odessa — 5  pkgs.  material,  $130.  Peru — 51  pkgs. 
m.K-liincry,  $1,978.  Rotterdam — 2  pkgs.  machinery,  $485:  i  pkg.  ma- 
terial, $50.  St.  IVtersburg — 2  pkgs.  material,  $200.  Southampton — 
■23  pkgs.  niaterial,  $1,519.  U.  S.  Columbia — 22  pkgs.  material,  $<//>. 
Venezuela — 171  pkgs.  material,  $1,475.  The  following  are  the  ex- 
ports of  electrical  materials  and  machinery  from  the  port  of  New 
York  for  the  week  ended  July  26:  Arnentiut-  Republic — 42  pkgs.  ma- 
ti-rial,  $i,.V>4-  .Antwerp — iS  pkgs.  machiiury,  $833.  Azores — 4  pkgs. 
material,  $188.  Berlin — 20  |)kgs.  material,  $500.  British  West  In- 
dies— 19  pkgs.  material.  $488;  25  pkgs.  machinery,  $860;  British 
East  Indies — 7  pkgs.  material,  $303;  i  pkg.  machinery.  $10.  British 
Possessions  in  .Africa — 15  j)kgs.  machinery.  $1,649;  123  pkgs.  material 
$5,714.  Brazil — 84  pkgs.  material,  $4,813;  48  pkg^.  machinery.  $2,0(;5. 
British  Australia — 2i  pkgs.  machinery,  $1,792;  148  pkgs.  material, 
$11,814.  Christiana — 2  pkgs.  machinery,  $483.  Cuba — 8  pkgs.  ma- 
chinery, $121  ;  32  pkgs.  material,  $900.  Copenhagen — 8  pkgs.  ma- 
chinery, $.^32;  3  |)kgs.  material.  $93.  China — 7  i)kgs.  machinery, 
$iw.  Chili — 7  i)kgs.  material,  $142.  Central  America — 19  pkgs. 
material,  $367.  Ecuador — 3  pkgs.  material.  $25.  Genoa — 4  pkgs. 
material,  $200.  Glasgow — 4  pkgs.  material,  $405 :  49  pkgs.  machinery. 
$1,417.  Helsingfors — l  pkg.  material,  $10.  Hong  K<Mig — 5  pkgs. 
machinery,  $j(Xi.  Hamburg— 1  pkg.  machinery.  $65.  Havre — 41 
pkgs.  machinery.  $1,184;  24  pkgs.  material.  $i.if)0.  Japan — 73  pkgs. 
material,  $6,799.  London — 196  pkgs.  material.  $10,717;  16  pkgs. 
machinery,  $591.  Leeds — 2  pkgs.  machinery,  $122.  Lisbon — 12  pkgs. 
material.  $402.  Liverpool— 74  pkgs.  machinery.  $8,2^9;  38  pkgs. 
m.iterial.  $i.403-  Mexico — 12  pkgs.  material,  $121:  14  pkgs.  ma- 
chinery. 077.  Manchester — 6  pkgs.  machinery.  $1,359.  Xova  Scotia 
—15  pkgs.  material.  $108.  New  Castle— 3  pkgs.  material.  $417. 
Naples — I  pkg.  material.  $50.  Portsmouth — 1  pkg.  material.  $76. 
St.  Petersbvirg— 3  pkgs.  machinery.  $100.  Sheffield — 3  pkgs.  ma- 
chinery. $1,876.  St(Hkholm — I  pkg.  machinery.  $104.  I'.  S.  Colom- 
bia—42  pkgs.  material.  $374.    Venezuela — 18  pkgs.  material.  $737. 

THE  PEl.TON  W.ATER  \VHEEL  CO..  of  San  Francisco 
and  New  York,  reports  an  unusually  large  number  of  ordrrs 
lately,  both  foreign  and  domestic.  .Among  those  received  by  the 
San  Francisco  branch  might  he  mentioned:  Three  units,  aggre- 
gating 3,200  hi\   f(M-   the    Bay   Counties    Power    Company;    two 


units  for  driving  generators,  for  the  Yosemite  \'alley  (National 
Park)  plant:  2,000  hp  plant  for  Clark  Electric  Company,  Ophir, 
Utah;  wheels  for  operating  plant  of  the  Pacific  Portland  Ce- 
ment Co.,  of  Spokane,  Wash.;  one  500  hp  wheel  for  the  Lewis- 
ton  Water  &  Power  Co.,  of  Lewiston,  Ida.;  one  800  hp  whee". 
for  the  United  Light  &  Power  Co.,  Georgetown,  Colo.  A'.st 
complete  plants  for  Hilo  Electric  Light  &  Power  Co.,  H;.r. 
H.  T. ;  Cia.  de  Transmission  Electrica  de  Potencia;  Orr  ;:',t 
Gas  &  Electric  Co..  Ouray  Electric  Light  &  Power  Co.,  Our-.y 
Colo.;  Bagnall  &  Hilles,  J^pan;  Cariboo  Gold  Fields,  Barkcr- 
ville,  B.  C;  Ardjasarie  Electric  Power  &  Transmission  Co..  Ba- 
tavia.  Java;  Sullivan  Group  Mining  Co..  Marysville.  B.  C:  and 
wheels  for  operating  the  entire  mine  and  milling  machinery  of 
the  Eagle  Shawmut  Mining  Co..  Chinese.  Cal.  Among  the  mis! 
recent  foreign  orders  received  from  their  Xew  Yok  office  m „':.: 
be  mentioned:  A  2.000  hp  water-wheel  plant  and  three  mile> 
(1,500  tons)  of  large  diameter  steel  pipe,  for  a  large  cement  fac- 
tory near  Barcelona,  Spain;  a  250  hp  unit  and  2.000  feet  of  24- 
inch  steel  pipe  for  the  San  Juan  Cotton  Mills,  of  Puebla.  Mexico: 
two  250  hp  wheels  for  driving  electrical  apparatus  in  France:  a 
200  hp  unit  for  the  same  purpose  at  Bologna,  Italy;  be-:  ie^ 
several  smaller  plants  to  be  used  on  sugar  plantations  in  the 
W^cst  Indies. 

LARGE  SAX  FRAXCISCO  CONTRACTS.— The*  United 
Railroads  of  San  Francisco  has  closed  an  important  contract 
with  the  General  Electric  Company  for  further  equipment.  The 
second  plant  now  ordered  will  consist  of  two  1.250-kw  Gem  -a 
Electric  3-phase  generators,  direct  connected  to  one  Union  !•  r 
Works  4,ooo-hp  triple  expansion  engine.  There  will  be  :\v. 
800-kw  roi*ary  transformers,  with  switchboards  and  auxii  .'ir\ 
ajiparatus.  It  will  be  a  25-cycle  plant.  Delivery  should  be  ni.idi 
in  about  siven  months.  The  first  unit,  which  was  ordered  -  nu 
months  ago.  will  i)robably  be  installed  and  in  operation  lau  m 
the  present  year.  All  of  this  apparatus  will  be  placed  in  the  1  u  \\ 
l)ower  station  ttOw  in  course  of  construction,  on  JefTerson  siri  ct 
near  the  Bay  shore.  The  building  will  have  space  enough  ;  •: 
the  installation  of  a  i6.ooo-hp  plant,  the  largest  on  the  C'  1-; 
The  first  anc'  second  contracts  cover  about  half  of  the  t  :a 
capacity  of  the  plant.  The  second  boiler  contract  has  been  (.•; 
through  Chas.  C.  Moore  &  Co.,  of  San  Francisco.  It  cal!>  :  ■: 
8  Babcock  &  Wilcox  water-tube  boilers,  having  a  capacit\  : 
550-hp  each.  All  of  the  pressure  parts  are  of  forged  steel  :  : 
200  j)ounds  pressure.  Green's  fuel  economizers  are  incln^l 
There  will  be  two  steel-plate,  induced  draft  fans,  each  ha\.riw 
sufficient  capacity  for  half  of  the  16,000  hp.  These  fans  wi:'  Ix 
held  in  reserve  in  case  it  should  ever  become  necessary  to  \y.\r: 
coal.  C.  C  Moore  &  Co.  will  install  the  boiler  plant  an<i  iln 
oil  burning  system.  The  Xational  Supply  Company's  apparatus 
will  be  used. 

^HXE  VEXTILATIOX  COXTRACT— Among  the  recent  en      1 
tracts  awarded  to  the   Buffalo  Forge  Company,  of  Buffalo.  X    ^       J 
is  one  of  particular  interest,  that  of  the  Continental  Coal  Com-, 
of  Glousler,  Ohio,  who  have  ordered  three  250-inch  fans  instal'c 
their   mines   for   the  purpose  of   ventilating  and   exhausting   fii:   .  . 
smoke  and  dangerous  mine  gases.    The  f.ins  arc  250  inches,  hor-M 
of  ^4  type,  and  of  the  special  width  of  "2  inches.    The  sides  are  !■ 
of  extra  heavy  steel  plate  and  are  thoroughly  brace*!  with  angle  k    ;i 
<if  ample  size,  eflfectually  preventing  all  vibration.     The  blast  win  1 ' 
of  these   fans  are  of  the  usual  centrifugal  type.     The  radial  bl.il< 
or  vanes  with  backwardly  curved  tips  are  sup|iorted  by  two  spider-  • 
wroiight   iron   tecs   springing   from  ca^t-iron   hubs,  and   are   furiiu 
stiffened  by  the  conical  side  plates.    The  fan  shaft  is  supporteri  ml' 
pendent  of  the  housings  by  two  standard  Buffalo  self-aligning,  cl  .  n; 
oiling  outboard  bearings  mounted  on  ma»onry  pedestals.     This  i'' m 
is  similar  in  many  respects  to  that  of  the  Mo<loc  Coal  Mining  Cm 
pany.  located  at  the  same  place,  and  recently  installed  by  this  «•   v 
p.'.ny. 

TUXXEL  BID  ACCEPTED— A  short  time  ago  the  Rapid  Tr.,  1- 
Commission   of   Xew   York  opened   bids   for   the   construction   o; 
tunnel  from  near  the  City  Hall.  Xew  York,  to  the  Battery  and  uitU 
the  East  River  to  Brooklyn,  constituting  an  extension  of  the  subw.-* 
now   being   built    in    Manhattan.      The    Rapid    Transit    Construcii"' 
Company,  headed  by  .August  Belmont  and  John  B.  McDonald,  pri 
sentcd   two  propositions.     The  first  offered  to  build  the  tunnel   )' 
$2,000,000.  or  with  all  terminals  for  $3,000,000.     The  second  hid  pro 
posed  to  con-itruct  the  tumiel  for  $4,000,000,  and.  if  this  bid  shouM  !• 
accepted,  they  offer  to  construct  for  the  nominal  sum  of  $100,000 
^uhway  under  Broadway  from  Union  Square  to  Forty-second  Simc^ 
The  Rapid  Transit  Company,  of  Brookl\-n.  bid  $8,000,000.     The  IM 
monl  bid  has  now  been  accepted.     The  Rapid  Transit  Construv :  ■ 
Company  now  have  the  contract  for  the  present  subway  work.  H' 
the  new  work  will  form  an  extension  to  that  system.     This  comp.  ' 
will  control  th?  present  subway  for  50  ye-ifs  and  the  extension  f<  "  ,; 
vears 
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WIRELESS  TELEGRAPH  CONTRACTS.— The  De  Forest 
Wireless  Telegraph  Company  announces  that  it  has  received  a  con- 
tract from  the  War  Department,  at  Washington,  for  installations  for 
four  complete  wireless  telegraph  stations.  The  contract  calls  for 
kerosene  or  gasoline  motors  for  generating  current  of  one  horse- 
power capacity.  The  date  of  delivery  is  specified  as  August  15,  in 
time  for  the  army  and  navy  manceuvres.  The  Postal-Telegraph 
Cable  Company  has  arranged  with  the  Marconi  Wireless  Telegraph 
Company,  of  America,  for  the  exchange  at  Sagaponack,  L.  L,  of 
messages  to  and  from  vessels  equipped  with  the  Marconi  wireless 
apparatus,  so  that  it  is  now  possible  for  passengers  to  telegraph 
friends  on  shore  either  farewell  messages  or  notice  of  arrival.  The 
arrival  of  steamers  may  also  be  reported  from  Sagaponack  several 
hours  in  advance  of  their  being  sighted  at  Fire  Island  or  Sandy 
Hook. 

TELEPHONE  SYSTEM  FOR  VINCENNES,  IND.— The 
Kellogg  Switchboard  and  Supply  Company  has  recently  closed  a 
contract  with  the  Northern  Construction  Company,  of  Bryan,  Ohio, 
for  a  common  battery  multiple  switchboard  for  Vincennes,  Ind., 
having  1,500  lines  ultimate  capacity,  and  a  franiework  large  enough 
for  3,000  lines.  The  present  equipment  will  contain  640  lines.  The 
switchboard  will  consist  of  two  6-panel,  3  position  sections.  The  e.x- 
posed  cabinet  work,  including  the  cable  turning  section  and  movable 
end  panels,  will  be  of  selected  mahogany  of  a  dead  finish.  Included 
in  this  contract  are  600  standard  common  battery  wall  telephones, 
quarter  sawed  oak  woodwork  and  concealed  line  binding  posts ; 
also  all  necessary  power  apparatus,  main  and  intermediate  distributing 
frames,  relay  racks  and  sneak  current  arrester  equipment. 

FOUR  THOUSAND  TWO  HUNDRED  HP.  EQUIPMENT 
FOR  MEXICO. — The  Mexican  Gas  &  Electric  Light  Company,  a 
British  capitalized  concern,  has  let  contracts  for  the  construction  and 
equipment  of  a  new  4,200  hp  power  station,  which  is  to  be  built 
in  the  city  of  Mexico.  Milliken  Brothers  have  been  allotted 
the  contract  for  the  requisite  structural  material.  The  Mexican 
General  Electric  Company,  which  represents  the  General  Elec- 
tric Company  in  Mexico,  has  secured  the  contract  for  three  800 
kw  generators  and  one  of  400  kw.  The  engines  are  to  be  fur- 
nished by  Mcintosh,  Seymour  &  Co.  There  w^ill  be  three 
cross-compound  condensing  engines  of  1,200  hp  each  and  one 
machine  having  a  capacity  of  600  hp.  These  engines  are  to  be 
direct  connected  to  the  generators. 

THE  STANDARD  POLE  AND  TIE  COMPANY,  of  44  Broad 
Street,  New  York,  have  just  completed  the  delivery  of  their  second 
large  order  from  the  Central  New  York  Telephone  and  Telegraph 
"company,  of  Utica,  New  York.  The  poles  which  have  been  supplied 
are  the  Southern  white  cedar  or  juniper  poles,  of  which  the  Stand- 
ard Pole  and  Tie  Company  make  a  specialty.  They  began  to  intro- 
duce this  pole  in  the  northern  market  about  two  years  ago,  and  now 
they  report  that  the  orders  are  coming  in  as  fast  as  they  can  handle 
them.  The  main  reasons  for  the  extreme  popularity  of  the  juniper 
pole  are  its  freedom  from  butt  rot  and  its  symmetry  and  straight- 
ness.  The  poles  ordered  by  the  Central  New  York  Telephone  and 
Telegraph  Company  were  for  use  at  Utica,  Syracuse  and  vicinity. 

SHANGHAI  LIGHTING  PLANT  TO  BE  ENLARGED.— 
The  electrical  light  plant  which  furnishes  power  for  lighting 
the  foreign  settlement  at  Shanghai,  and  is  operated  by  the  mu- 
nicipal council  of  that  Chinese  city,  is  about  to  be  considerably 
enlarged.  The  contracts  will  be  let  through  Fearon,  Daniel  & 
Company,  of  China,  whose  New  York  offices  are  at  90-96  Wall 
street.  This  firm  is  at  present  making  some  fair-sized  pur- 
chases for  supplies,  etc.,  for  the  plant.  The  General  Electric 
Company  has  secured  a  contract  for  arc  lamps.  An  order  call- 
ing for  some  $5,000  worth  of  fans  for  office  and  private-house 
use  were  shipped  lately  to  Shanghai,  through  Fearon,  Daniel 
&  Company,  by  the  Federal  Electric  Company. 

LEWISTON,  IDA.,  ENLARGED  PLANT.— The  board  of 
trustees  of  Lewiston,  Ida.,  have  decided  to  enlarge  the  electric 
light  plant.  The  cost  of  the  betterment  iiow  going  on  will 
aggregate  some  $16,000.  This  includes  a  new  500  hp  Pelton 
wheel,  a  larger  penstock  to  take  water  from  the  high  flume  of 
the  Vineland  Company,  enlargement  of  the  flume,  new  street 
arc  lamps  for  Lewiston  throughout,  new  transformers,  and  ex- 
tensions of  the  company's  lines.  The  proposed  enlargement  in 
the  capacity  of  the  plant  includes  a  new  generator,  more  trans- 
formers, etc.,  which  would  cost  about  $15,000.  It  is  thought  the 
company  will  secure  the  contract  to  furnish  power  to  the  city 
water   works. 

BIDS  WANTED  FOR  PLANT.— Bids  w:l!  be  opened  August  8  by 
Clarence  M.  Addison,  city  clerk,  Columbus,  O.,  for  labor  and  material 
for  the  municipal  lighting  plant.  Specifications  have  been  prepared  by 
Sllperintend^nt  Oakley,  of  the  electric  light  department,  for  the  fol- 


lowing: Three  cross-compound  (vertical  or  horizontal j  engines  of 
500-hp  each  at  150  r.  p.  m. ;  three  400-kw  steam  turbines  and  gener- 
ators; two  condensers  (]tt  or  surface  type;  ;  four  horizontal  water- 
tube  boilers,  300-hp  each,  with  straight  tubes;  one  176  x  9  self-sup- 
porting steel  stack ;  fuel  economizers ;  three  500-kw,  two-phase,  60- 
cycle  alternating-current  generators  for  direct  connection  to  engines, 
and  fifteen  hundred  7.5-ampere  series,  alternating,  enclosed  arc  lamps. 

POWER  PLANT  IN  UTAH.— Construction  work  upon  the 
big  power  plant  in  Beaver  canyon  (Utah),  planned  by  the  Ma- 
jestic Co.,  has  commenced.  Bids  are  invited  upon  the  construc- 
tion of  the  lower  dams,  Nos.  i,  2  and  3,  and  upon  various  por- 
tions of  the  works.  The  approximate  cost  of  these  three  dams 
will  be  $50,000,  and  they  will  develop  2,000  hp.  Power  will  be 
delivered  to  the  mines  in  the  surr<-)unding  country.  The  com- 
pany has  located  two  additional  power  sites.  The  Cactus  mine, 
in  Copper  Gulch,  50  miles  away,  has  contracted  for  500  hp  upon 
completion  of  plant. 

ANOTHER  MEXICAN  TRACTION  PROJECT.— Nego- 
tiations are,  according  to  private  Mexican  advices,  all  but  com- 
pleted for  the  electrical  conversion  of  the  existing  mule  line  in 
Guadalajara,  a  flourishing  city  located  on  the  east  coast  of  the 
Southern  Republic.  The  present  system  is  25  miles  in- 
length.  J.  M.  Bermejillo,  of  the  financial  house  of  Bermejillo 
&  Co.,  Guadalajara,  holds  the  controlling  interest  in  the  con- 
cern. The  equipment  necessary  for  changing  the  road  from 
animal  to  electric  traction  will  be  purchased  in  the  United  States. 

AMERICAN  UNION  ELECTRIC  COMPANY  will,  it  is  said,. 
soon  place  its  stock  on  the  New  York  market.  It  has  been  recently 
organized  with  an  authorized  capital  of  $7,000,000,  all  common,  ot 
which  $5,000,000  has  been  issued,  it  is  said,  to  take  over  the  Falcon 
Electric  Manufacturing  Company,  the  Electric  Motor  Specialty  Com- 
pany, the  Fountain  Electric  Company,  Union  Railway  Power  and 
Electric  Company,  Morris  Electric  Company,  and  the  Refrigerating 
Machine  Company.  The  present  net  earnings  are  reported  to  equal  2 
per  cent,  on  the  $5,000,000  outstanding. 

MORE  CARS  FOR  DURBAN,  NATAL.— The  British  elec- 
trical engineering  and  contracting  firm  of  Macartney,  McElroy 
&  Co.,  Havemeyer  Building,  has  secured  a  further  contract  for 
cars  to  be  shipped  to  South  Africa,  for  use  on  an  extension  of 
the  Durban  municipal  electric  traction  sj'stem.  The  present 
contract  calls  for  10  complete  cars.  Eight  cars  manufactured 
by  the  J.  G.  Brill  Company,  and  equipped  with  General  Electric 
motors,  were  shipped  recently  to  the  same  South  African  road 
by  the  British  concern. 

PLANT  FOR  BURLINGTON.  lA.— The  People's  Gas  and  Elec- 
tric Company,  successors  to  the  Burlington  Railway  and  Light  Com- 
pany, has  placed  the  entire  rebuilding  of  its  system  and  power  station 
in  the  hands  of  Royal  H.  Holbrook,  as  advisory  engineer.  A  new 
engine  of  about  400  hp.  som  ■  water-tube  boilers,  a  condenser,  about 
four  miles  of  new  track  and  a  large  portion  of  the  old  rebuilt  and 
bonded,  an  extension  of  the  car  barns  and  many  other  improvements 
are  contemplated.  Ten  new  cars  have  been  purchased  fro  11  the 
St.  Louis  Car  Company  for  September  delivery. 

SEARCHLIGHTS  FOR  THE  AMAZON.— Owing  to  the  many 
collisions  which  have  recently  taken  place  on  the  River  Amazon,  the 
Brazilian  government  has  issued  an  order  requiring  all  vessels  plying 
on  that  water  way  to  be  equipped  with  search  light  apparatus.  It  is 
stated  that  between  Manaos  and  Iquitos,  a  distance  of  3,600  miles, 
fully  500  steamers  are  engaged  in  the  carrying  trade.  Bytton 
Brothers,  coffee  exchange.  New  York,  have  received  several  in- 
quiries for  searchlight  equipment  varying  from  .i-kw  to  7-kw  sets. 

BALL  ENGINE  ORDERS.— W.  H.  Wagner  Sons,  Free- 
port,  111.,  are  installing  an  electric  plant,  consisting  of  a  Crocker- 
Wheeler  generator,  direct  connected  to  an  engine  built  by  the  Ball 
Engine  Co.,  Erie,  Pa.  The  United  Railways  &  Electric  Co.,  Balf- 
more.,  Md.,  are  installing  a  350-hp  tandem  compound  engine, 
built  by  the  Ball  Engine  Co. 

PLANT  FOR  PRINCETON  UNIVERSITY.— Contracts  are  now 
being  let  for  the  erection  and  equipment  of  a  plant  for  the  furnish- 
ing of  light  and  general  power  at  Princeton  L^niversity.  The  contract 
fof  the  boilers,  which  calls  for  four  Caliall  horizontal  water-tube 
units  of  300  hp  each,  has  been  secured  by  Thayer  &  Company,  incor- 
porated. 

MINING  PLANT  ORDERED.— An  order  has  been  placed 
with  the  General  Electric  agent  at  Salt  Lake,  L'tah.,  by  the 
De  La  ]^Iar  ^vlining  Co.,  for  $30,000  worth  of  electrical  machinery 
for  its  power  plant  to  be  built  about  eight  miles  below  Cal- 
ient es,  Nev. 
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O.VKLA.N'D,  CALIF.— The  Indei.endent  Telephone  Company,  which  recently 
secured  a  franchise  in  Oakland.  Calif.,  has  made  applications  for  franchises 
in  Alameda  and  Berkley. 

PAS.\I)F;XA,  CALIF.— The  Sunset  Telephone  Company  is  circulating  a  pe- 
tition in  Pasadena,  Calif.,  against  the  establishing  of  a  second  teIei>hone  com- 
pany in  that  place.  The  majority  of  the  business  men  have  signed  the  paper. 
P.VSAUENA,  C.\LIF.— The  Home  Telephone  Company  is  attempting  to 
obtain  a  franchise  in  Pasadena,  Calif.  A  petition  has  been  circulated  amon^ 
the  business  men  asking  the  City  Council  to  refuse  to  grant  a  franchise  to  an 
outside  company.  The  Pacific  States  Telephone  Company  has  a  system  in 
operation  and  .\L    F.   Mctcalf  has  applied  for  a   telephone   franchise. 

CAXTOX,  ILL.— The  Canton  Home  Telephone  Company  has  been  formed; 
capital,  $75,000 ;  incorporators:  F.  G.  Bills,  G.   F.  Miner,  O.  S.  Baileys. 

CHICAGO,  ILL.- -The  Stephenson  County  Telephone  Company,  capital, 
$150,000;  will  o|>cr3tt-  telephone  and  telegraph  systems.  Incorporators:  F'red  C. 
Bills,  George   E.   Miner,  O.   S.   Baylies. 

I.VUIAXAPOLIS,  IND.— The  Summit  Rural  Telephone  Company,  of  Henry 
County,  has  been  incorporated;   capital   stock.  Si 0,000. 

MO'J.NT  SL'.MMIT,  IXD. — The  Mount  Summit  Rural  Telephone  has  been 
incorporated  with  a  capital  stock  of  $10,000.  The  company  will  build  an 
exchange  and  operate  a  telephone  system  throughout  the  rural   districts. 

VIXCEX.NIiS,  IXD.— The  Palmyra  Independent  Telephone  Company,  of 
Kno.'.  County,  filed  articles  of  incorporation  July  i".  The  capital  stock  is 
placed  at  $14,000,  but  will  be  increased.  Directors:  Rob't  B.  Patterson,  John 
G.  Drciman,  Edward  E.  Shaw,  J.  W.  Alton,  V.  S.  Manning,  L.  S.  Root  and 
C.   W.   Wilson. 

ORLEAXS,  IXD.— The  Lyria  and  Orleans  Telephone  Company,  ,of  Orange 
County,  has  l>cen  incorporated.  Capital  stock,  $5,000.  Directors:  Aaron 
Pickens.  Jas.  L.  .Noblitt,  Henry  McCoy.  J.  R.  Gifford,  .\.  L.  Gallion  and  Jno. 
M.  Frost.  This  company  will  establish  an  exchange  at  Orleans,  construct  and 
operate   telephone   lines  throughout    Orange    County. 

BRAZIL,  I.ND.— The  new  Citizens'  Telephone  Company  are  daily  receiving 
material  for  the  construction  of  their  exchange  and  expect  to  have  it  in 
operation  inside  of  ninety  days.  This  company  are  composed  of  local  capital 
and  they  will  install  an  exclusive  single  party  line.  The  switchboard  has  a 
capacity  of  three  thousand  telephones.  500  of  which  will  be  put  in  at 
-once.  R.  H.  Cokcfair,  an  expert  telephone  man  of  Indianapolis,  is  superintend- 
ing the  putting  in  of  the  exchange. 

BEDFORD.  IXD. — The  citizens  of  this  place  arc  aroused  and  indignant  over 
the  announcement  by  the  Xew  Independent  Telephone  Company,  which  has 
secured  a  franchise,  that  the  rate  will  be  $30  a  year  instead  of  Si.^s  a  month, 
as  was  promised  when  the  franchise  was  asked.  The  Central  Union  Telephone 
Company  has  an  exchange,  and  the  only  reason  a  franchise  was  granted  to  a 
8Ccon<l  company  was  to  secure  lower  rates.  The  citizens  declare  there  is  col- 
lusion between  the  two  companies  and  are  looking  about  for  some  cflfective 
remedy. 

JEFFERSOXVILLE.  IXD.  The  telephone  girls,  twenty-five  in  number,  have 
recently  given  the  Cumberland  Telephone  Company  five  days  in  which  to  ar- 
range for  better  comfort,  lest  they  will  strike.  The  girls  operating  the  local 
exchange  are  not  allowed  to  use  fans  and  the  company  will  not  put  in  electric 
fans.  The  night  operators  want  screens  put  in  the  windows  and  doors  to  keep 
out  the  immense  and  numerous  (ihio  river  mosquitos  and  bugs.  The  local 
man.iger  says  his  superiors  have  prevented  him  furnishing  these  necessary 
conveniences. 

MELROSE,  II).\.  The  long  distance  telephone  line  owned  by  J.  \V.  Burton 
and  W.  E.  Schruebly,  of  Melrose,  and  C.  \V.  Green,  of  Lenore,  Ida.,  is  com- 
pleted into  Lcwislon,  Ida.  This  gives  communication  t<>  all  the  reservation 
towns. 

FONDA,  lA.— The  Northern  Telephone  Company,  of  Fonda,  is  to  build  a 
new  line  out  of  Fort  Dodge,  running  north  to  Humboldt,  thence  west  to  Gil- 
more   City.    Pocahontas  and   Storm    Lake. 

MlTrllELLVILLE.  lA  ,  will  have  a  new  and  Inuependcnt  telephone  system. 
It  will  be  completed  and  ready  for  u«e  by  Septeml>cr  i.  Plan*  arc  well  under 
way  for  this  new  enterprise.  A  company  has  been  formed  with  $10,000  capital 
and  will  be  incorpor.ited  with  the  following  officers:  President.  J.  B.  I'hl;  sec- 
rein:  v.    H.    R.    Patterson:   treasurer.   S.    I.   Oldfield. 

PI:RKY,  I.\.-Thc  city  council  has  ordered  that  the  Hawkeye  Telephone 
(  ompany  reduce  its  telephone  rates  to  $ii  per  year  for  residences  and  $18  per 
year  for  business  houses.  This  is  on  a  rei>ort  showing  rates  in  other  cities. 
The  franchise  provides  that  the  rales  shall  not  excectl  those  of  the  average  in 
jinv  five  cities  of  the  State  of  the  same  size  and  having  approximately  the  same 
number   of  telephones. 

WELLINGTON",  KAS.  -  The  city  ciiuncil  has  granted  a  franchise  for  a 
rural  telephone  system  to  place  wires  and  poles  in  the  city.  The  system  is 
backed  by  John  T.  Stewart.  Getnge  T.  Pitts.  G.  T.  Hackney  and  T.  F.  Ran- 
dolph. Work  on  the  new  plant  will  begin  at  once  and  the  main  office  is  to  be 
in   Wellington. 

BEDFORD.  KY.  The  Cumberland  Telephone  Company  is  putting  in  a  new 
exchange    and    running    its    lines    through. >ut    the    county. 

OWENSnORO.  KY.— The  Cumberland  Telephone  &  Telegraph  Company  has 
brouglit  suit  against  the  Rough  River  Telephone  Company  to  restrain  it  from 
strintting  its  wires  in  certain  places,  charging  that  its  own  ser^■ice  is  thereby 
interfered  with. 

DETROIT.  MICIL— The  Detroit  Co  o;>erati\-e  Telephone  Company  is  pushing 
its  construction  work  and  subscriptions  are  coining  in  fast.     Mr.  C.   M.  Burton. 


the  president,  says  that  the  cables  will  be  there  by  Sept.   i;  that  they  ough-   ■  ■ 
have  between   500  and  600  telephones  working  by  the  latter  part  of  October 

DETROIT,  MICH. — At  a  meeting  of  the  board  of  directors  of  the  Citizt:  , 
Telephone    Company  the   twentieth   consecutive   quarterly   dividend  of   two   per 
cent,    was   declared,  the  checks   for  which  will  aggregate   $16,000.      During  the 
year  ending  July  i.  935  subscribers  have  been  added,  and  in  all  departments  the 
company  is  in  a  most  flourishing  condition. 

FERGUS  FALLS.  MINN.— The  Fergus  Falls  Telephone  Company  is  about 
to  install  an  exchange  in  the  village  of  Parkers  Prairie.  The  company  has  com- 
pleted a  long  disunce  line  to  the  village. 

ST.    LOUIS,    .«IO. — The    movement    against    free    telephones    in    St.    L' 
?tartcd  by  the  druggists  is  being  taken  up  by  other  business  men  who  keep  tree 
telephones    for   their    patrons. 

BE.^TRICE.  NEB. — A  twenty-year  franchise  to  operate  a  telephone  line  in 
Beatrice  has  been  granted  by  the  city  council  to  the  R.  \'.  Montague  Invest- 
ment Company  of  Kansas  City. 

YORK.  NEB. — The  Independent  Telephone  Company  has  just  built  a  line 
through  New  Y'ork  Township  and  a  large  number  of  farmers  have  subscribed 
for  telephones.  The  Independent  company  now  has  connections  with  Waco, 
Benedict,  Bradshaw  and  Arborville,  and  in  a  short  time  will  have  instruments 
'n  every   township  in   York   County. 

ALBANY',  N.  \'. — The  Davis  Telephone  Company  of  Kortright.  Delaware 
County,  has  been  incorporated.  Capital,  $10,000,  and  directors:  Ferris  E.  Davis, 
James  K.  Penfield,  Andrew  J.   Nicoll,  of  Delhi,  and  others. 

JAMESTOWN,  N.  Y. — The  Home  Telephone  Company  has  elected  officers 
as  follows:  Jules  Voutrout.  president;  P.  H.  Ho>-t,  vice-president;  C.  B.  Selby, 
secretary  M.  M.  Skiff,  treasurer.  The  above  with  G.  B.  DeVoe,  C.  W.  DeVoe 
and  Edgar  Putnam  arc  directors.  The  company  will  inaugurate  service  about 
.\ugust  I  with  1,200  subscribers.  The  company  is  owned  largely  by  people 
from  Warren,  Ohio. 

Bl'FFALO,  N.  Y'. — The  Rural  District  Telephone  Company  is  busily  engaged 
in  the  erection  of  poles  and  the  stringing  of  wires  thiougbout  Orleans  County. 
The  company  was  organized  for  the  purpose  of  benefiting  the  farmers  in  the 
rural  communities.  The  service  that  the  company  will  offer  to  its  subscribers 
is  unlimited.  The  rate  for  the  first  year  for  residences  will  be  $20  and  for 
business  places  $26.  For  the  second  and  subsequent  years  the  rates  will  be- 
$6  for  residences  and  $9  for  business  places.  In  case  the  subscribers  buy  the 
telephones  the  rates  are  $10  a  year  for  residences  and  $12  a  \-car  for  business 
places. 

CALEDONIA,  OHIO. — The  Marion  County  Telephone  Company  has  secured 
a  franchise  for  an  exchange  in  this  town. 

COLUMBUS,  OHIO.— The  East  Telephone  Company,  of  Jefferson  County, 
has  been   incorporated   with   $6,000   capital. 

EAST  SPRINGFIELD,  OH-O.— The  East  Springfield  Telephone  Company 
has  been  incorporated  with   $6,000  capital   stock  to  build  a  local  exchange. 

JOHNSTOWN.  OHIO. — The  new  independent  exchanges  at  Johnstown  and 
Crotop  are  about  completed.     They  will  be  connected  with  Newark  «nd  L'tica, 

URB.WA,  OHIO. — The  Urbana  Telephone  Company  increased  its  capital 
stock  from  $5,000  to  $10,000.  C.  H.  Marvin  is  the  president  and  J.  C.  Power*, 
secretary.  M 

NEW.XRK,    OHIO. — The    Newark    Home    Telephone   Company   has   place  : 
contract   with   W.   H.   Crumb  &  Company,   of   Chicago,   for  the  complete   rec   : 
struction    of    the    Newark   exchange.      It    will    be   altered    to    the   central   energy 
system. 

URB.\N.\.   t»HIO.— The   Urbana  Telephone   Company  has  increased   its   1 
ital   stock  from  $50,000  to  $100,000.     One  half  of  the  new  issue  has  been   '. 
scribed    pro    rata   among   the    old    stockholders.      The    company   has   made   many 
improvements  of  late. 

COLl'MBUS.    OHIO.- The    officials    of    the    Columbus    Citizens'    Teleph««e 
Company    have    practically    decided    to    install    a    new    automatic    switchl>«ard. 
The   company   iias   been    planning  extensive   improvements    to   take  care   of    -r 
quired   extensions   and   it   now  seems  quite  probable   that  the   entire   sys'em    ^' 
be  rebuilt  and  made  automatic.     The  company  has  alxiut  5,000  subscribers 

CLEVEL.XND.  OHIO.— The  bankers'  committee  in  charge  of  EvercttM. 
aiTairs   continues   to   dispose   of   the    subsidary   properties   of   the   Federal    Ti  ■ 
phone    Com|>3ny   and    it    seems   probable    that    in   the    near    future   only    a    \i 
few  exchanges  will   l»e  left   in   the  hands  of  the  Cleveland   people.      The    P.  r- 
mouth   TcK phone   Company,  of   Portsmouth,  was  sold  a  few  days  ago  to  Judge 
I.    M.    Tlxini.is    and    others.      The    property    will    be    improved    at    once.      The 
Willoughby   Telephone  Company,  of  Willoughhy.   has  been   sold   to  Fred   Storm 
and   others   who  have  l>een   identified   with   tlie   company.      The   price  is  said   tJ 
have    been    $7,000.       The    Stark    County    Telephone    Company's    \>oo\    fori-  ■  ' 
lor  the  purpose  of  developing  the  exchanges  at  Canton.  .Mliance  and  adjon 
towns,    has    l>ecn    closet!    and    the    securities    have   been    ilistributed    througli 
."savings  &  Trust  Company.     The  company  had  an  authoriic<l  capital  of  $500. 
but    only    one    half    of    this    had    been    issued.       Negotiations    for    the    pure! 
of  the  People's  Telephone  Company,  of  Detroit,  arc  still  on. 

Ct.EVEL.YND.    OHIO.      Barney     Mahler,     representing    the    Cuyahoga      I 
epiione   Company,    appeareil    before   the   board   of   control    and    made    an    ai 
for  a   ch.inge   in   the   franchise  of   the  company   to   enable   it   to  charge   hik- 
rates  for  service.     It  is  claimed  the  company  has  to.ooo  subscribers  and  is  1- 
money   because  of   its   grr>wth.     The  company   wants  to  increase   the   rate*    • 
business  service  from  $48  to  $7^  per  >-car.     The  board  of  control  is  considc-      . 
the   matter   and   will    investigate   the    company's   books   before    making    a    rr> 
nieiidation.     It  is  believed,  however,  that  the  city  council  will  be  unable  to  take 
.-"ny   •■•ition  in   the  matter  because  of  the   injunction  granted   by   Judge  Caldwell 
asainst    the    cit>-    council,    restraining    that    body    from    granting    any    company 
or  ]>ersins  any    franchise  or   special   privilege   for  the  use  of  t'le   city's  stn  . 
The  intention  of  the   council  to  favor  the  Cuyahoga  company  was  one  of    • 
measures    against    which    injunction    was   asked.       It   is   claimed   that    no    ac; 
can  now  l^e  taken  until  a  decision  is  rendered  by  the  supreme  court. 
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WESTERLY,  R.  I. — The  Westerly  Automatic  Telephone  Company  has  been 
formed  under  a  special  act  of  the  legislature  and  has  organized  with  the  follow- 
ing board  of  directors,  composed  of  prominent  local  professional  and  business 
men:  John  Champlin,  M.  D. ;  Albert  B.  Crafts,  George  C.  Bartrum,  William 
S.  Slocum,  Robert  A.  Sherman,  George  L.  Stillman,  Thomas  J.  Bannon  and 
James  A.  Welch.  The  company  has  adopted  the  Strowger  automatic  telephone 
system  and  has  ordered  loo  telephones  and  switchboard  with  an  ultimate  capac- 
ity of  1,000.  The  first  carload  of  material  has  arrived  and  the  work  of  in- 
stalling the  plant  is  now  actively  under  way.  Joseph  B.  Baker,  of  Boston,  for 
many  years  connected  with  the  experimental  department  of  the  American  Bell 
Telephone  Company  is  consulting  engineer  and  Mr.  O.  S.  Bowen,  formally 
with  the  New  Bedford  and  Fall  River  Automatic  Telephone  Companies,  is 
Superintendent  of  Construction.  It  is  hoped  to  open  the  exchange  for  service 
by  September  ist.  It  is  proposed  to  extend  the  service  to  Watch  Hill,  Stoning- 
ton,   Noyses  Beach  and  other  surrounding  towns  in  the  Spring. 

SUMTER,  S.  C. — The  Bell  Telephone  Company  is  making  a  strong  effort 
to  secure  a  franchise  in  Sumter.  The  franchise  is  opposed  by  the  local  com- 
pany which   holds   a  ten-year   franchise. 

COLUMBIA,  S.  C. — The  South  Carolina  Long  Distance  Telephone  Company 
has  added  to  its  connections  the  towns  of  Hartsville,  Darlington  and  Society 
Hill.  During  the  next  few  montlis  the  company  will  devote  its  attention  to 
rebuilding  its  lines  in  the  Pee  Dee  section,  changing  them  into  metallic 
circuit  lines. 

PECAN  G.\.P,  TEX. — The  North  Texas  Telephone  Company  of  Pecan  Gap, 
Delta,  County,  Tex.,  has  been  incorporated  by  W.  A.  Cockrell,  ^^'.  R.  James 
and  J.  H.  Gordon,  with  a  capital  of  $s,ooo. 

GALVESTON,  TEN. — Assistant  General  Manager  G  W.  Foster,  of  the 
Southwestern  Telephone  &  Telegraph  Company,  has  been  in  Galveston,  Te.x., 
inspecting  the  local  exchange  and  arranging  for  the  laying  of  the  new  cables 
in  underground  conduits.     He  states  work  will  be  completed  by  September. 

THE  ROCKY  MT.  BELL  TELEPHONE  COMPANY  is  erecting  new  poles, 
to  be  occupied  by  the  company  and  the  electric  light  company  at  Lehi,  Utah. 

OGDEN,  UTAH. — The  Rocky  Mountain  Bell  Telephone  Company  has  asked 
the  city  of  Ogden,  Utah,  for  an  extension  of  its  telephone  franchise  for  fifty 
years.  The  present  franchise  has  eight  more  years  to  run.  It  is  understood 
that  no   trouble  will  be   encountered  by  the  company   in   getting   the   extension. 

SEATTLE,  WASH. — The  Independent  Telephone  Company,  of  Seattle, 
Wash.,  has  been  granted  an  extension  of  60  days  to  complete  its  system. 

OAKESDALE,  WASH.— The  Granite  Hill  Telephone  Company  of  Oakes- 
dale,  Wash.,  has  completed  its  line  from  Thornton  to  Oakesdale.  Over  $400 
has  been  raised  by  public  subscription  for  an  exchange  in  Oakesdale. 

HARTFORD,  WIS. — The  Wisconsin  Telephone  Company  is  extending  its 
lines  from  Hartford  to  Mayville,  serving  the  towns  of  Rubicon,  Woodland,  and 
Iron  Ridge  with  a  metallic  circuit. 

PLATTEVILLE,  WIS. — The  consolidated  farmers'  telephone  company  have 
secured  forty-two  subscribers  to  their  telephone  system  in  this  city  and  have 
purchased  a  loo-drop  switchboard  of  the  Elston  Telephone  and  Electric  Man- 
ufacturing Company,  of   Muscoda,   which  will  soon  be  installed. 


ELECTRIC   LIGHT  AND   POWER. 


SONORA,  CALIF. — The  Main  River  Ditch  Company  has  revived  its  electric 
power  project.  It  is  claimed  that  35,000  hp  can  be  generated  at  the  mouth  of 
the  ditch.  Power  lines  to  Stockton,  San  Jose  and  Oakland,  Colo.,  are  projected. 
The  engineering  work  is  in  charge  of  W'm.  Hammond  Hall,  and  !M.  H. 
Walsh,  of  Sonora,  is  interested.  The  water  of  the  Stanislaus  River  is  to 
be  used — head  2,200  feet. 

SISKIYOU,  CALIF. — The  Siskiyou  Electric  Power  Company  is  reported  to 
have  commenced  work  on  its  projected  electric  power  transmission  system 
in  Siskiyou  County,  Calif.  E.  H.  Steel  is  manager  of  the  company,  which 
proposes  to  take  water  from  Fall  Creek  where  it  flows  into  the  Klamathon 
River.  It  is  said  that  2500  hp  can  be  developed.  Light  and  power  will  be  sup- 
plied to  the  mines  near  the  plant  and  a  pole  line  will  be  built  to  Yreka. 

THE  CALIFORNIA  POWER  COMPANY  is  now  in  a  position  to  complete 
its  projected  electric  transmission  system  from  the  Kern  River  Canyon  to  Los 
Angeles.  Bonds  in  the  sum  of  $3,000,000  have  been  placed  in  Chicago  and  the 
financiers  are  ready  to  take  the  remainder  of  the  $10,000,000  bond  issue, 
which  was  authorized,  when  needed.  The  right  of  way  across  the  Forest  Re- 
serve in  Southern  California  has  been  granted  and  there  is  no  reason  for  fur- 
ther delay   in   the   construction   of   the   plant. 

ALAMEDA,  CALIF.— The  Suburban  Electric  Light  &  Power  Company  which 
distributes  the  current  of  the  Standard  Electric  Company's  transmission  system, 
has  offered  to  supply  the  city  of  Alameda,  Calif.,  with  current  at  a  rate  lower 
than  the  cost  of  production  by  the  municipal  electric  lighting  plant.  The 
•City  Cleek  has  been  instructed  to  aavertise  for  bids  for  electric  current  delivered 
at  the  switchboard  in  the  municipal  plant.  Superintendent  Wiese,  of  the 
municipal  electric  system,  is  in  favor  of  the  change.  Fuel  now  costs  $700  a 
month  at  the  city  plant  and  $370  per  month  could  also  be  saved  in  salaries. 

SAN  FRANCISCO,  CALIF.— The  United  Gas  &  Electric  Company,  which 
was  organized  as  a  distributing  agent  for  the  current  from  the  Standard 
Electric  Company's  electric  transmission  system,  is  rebuilding  the  Pacific 
Power  Company'.s  underground  conduit  system  in  San  Francisco.  A  controlling 
interest  in  the  latter  company  is  lield  by  the  United  Company.  The  Standard 
Electric  Company's  current  now  reaches  the  substation  at  the  intersection  of 
Kansas  Street  and  Division  Avenue,  but  it  will  not  be  put  into  com.mercial 
use  until  the  distributing  system  is  placed  in  proper  condition.  Rates  are  bein.j; 
cut  for  electric  lighting  current  in  the  competitive  districts  and  there  is  no 
Cefinite  prospect   of  a   consolidation    of  lighting   interests   in    the   city. 

CRIPPLE  CREEK,  COLO.— The  Golden  Wedge  mine  of  Cripple  Creek, 
"Colo.,  is  installing  an  electric  hoist,  pumps,  etc. 


DENVER,  COLO. — The  Denver  Gas  &  Electric  Company  has  not  purchased 
the  Lacombe  Electric  Company,  as  has  been  reported. 

CRIPPLE  CREEK,  COLO.— The  Emma  Mining  Company,  of  Cripple  Creek, 
Colo.,  will  install  an  electric  light  and  power  plant  at  their  mine. 

DENVER,  COLO.,  may,  have  a  site  for  a  dam  on  Tarryull  Creek,  in  °ark 
County,  provided  it  buys  and  gives  the  owner,  F.  F.  Nixon,  the  privilege  •£ 
using  the  water  to  generate  power.  Mr.  Nixon  has  laid  his  plans  before  Mayor 
Wright  of  that  city. 

LEADVILLE,  COLO. — It  is  reported  that  eastern  capital  will  at  once 
start  building  a  power  plant  in  Leadville,  Colo.  The  plant  will  be  located  at 
Malta,  ha.ing  a  capacity  of  5,000  horse  power,  and  this  power  the  new  company 
has  agreed  to  sell  to  the  mines  at  $136  per  hp  per  annum.  The  mines  are 
now  paying  about  $240  per  hp  per  annum,  using  coal  as  fuel. 

DENVER,  COLO. — O.  S.  Adams  has  been  appointed  recei%-er  of  the  Grand 
Junction  (Colo.)  Electric  and  Manufacturing  Company  by  United  States 
Judge  Hallett,  on  application  of  the  Morton  Trust  Company  of  New  York, 
which  claims  that  the  electric  company  is  indebted  to  it  to  the  amount  of 
$50,000,  having  defaulted   interest  on   its  bonds   for  two  years. 

BRIDGEPORT,  CONN.,  Mr.  G.  C.  Batcheller,  corset  manufacturer,  is  putting 
in  a  new  electric  light  plant.  McClave,  Hamilton  &  Co.,  of  New  York  are  the 
contractors. 

KEY  \\'EST,  FLA. — On  July  26,  William  Curry  and  Son's  ice  and  electric 
plant  was  blown  up.  Two  firemen  were  killed  and  six  men  were  wounded. 
The  plant  is  a  complete  wreck.  No  cause  for  the  accident  is  given.  The  ex- 
plosion  caused  great   excitement   in  the   city. 

WEISER,  ID.\. — The  town  of  Weiser,  Ida.,  will  spend  $3,500  on  a  small 
electric   light   plant. 

BOISE,  IDA. — The  Payette  River  Power  Company  has  secured  a  franchise 
to  build  its  pole  line  through  the  city  of  Boise,  Ida. 

LEWISTON,  IDA. — A  proposition  has  been  presented  to  the  city  council  of 
Lewiston,  Ida.,  by  the  electric  light  company  to  furnish  the  city  with  water; 
the  electric  company  will  put  in  a  large  electric  pumping  plant  if  profwsition 
is  excepted. 

ALBION,  IDA. — The  committee  appointed  to  report  on  the  proposed  munici- 
pal electric  light  plant  at  Albion,  Ida.,  reports  that  the  plant  could  not  be  built 
under  the  present  conditions  less  than  $6,000,  which  is  considered  too  much 
for  the  resources  of  the  town.     The  matter  has  been  dropped. 

NEW  CASTLE,  IND.— The  Newcastle  Electric  Light,  Power  &  Heat  Com- 
pany -recently   organized,  hopes  to  erect  and   equip   a  plant   before  winter. 

ST.  FRANCl.SVILLE,  LA. — An  election  will  be  held  on  an  issue  of  $10,000 
bonds   for   water  and   electric  lights. 

NEW  ORLEANS,  LA.— The  Sewerage  and  Water  Board,  F.  S.  Shields,  sec- 
retary, will  receive  bids  until  Aug.  12  at  12  M.  for  furnishing  and  erecting  all 
machinery,  dynamos,   etc.,   for  a  central   pumping  and  generating  station. 

LIVERMORE  FALLS,  ME.— The  Livermore  Falls  Light  &  Power  Company, 
Edwin  Riley,  president,  has  an  authorized  capital  of  $100,000,  and  offers  free 
use  of  land  on  railway  lines  to  those  who  will  erect  establishments.  The  com- 
pany employs  the  Edison  system,  and  has  15  miles  of  circuit. 

NEWBURYPORT,  MASS.— The  Newburyport  Gas  &  Electric  Company, 
Newburyport,  Mass.,  will  erect  a  new  electric  plant  to  cost  about  $50,000.  D. 
D.  Tilton  is  general  manager,  and  C.  S.   Spaulding,  superintendent. 

GREAT  BARRINGTON,  MASS.— The  Great  Barrington  Electric  Light  Com- 
pany is  to  enlarge  its  plant  and  has  leased  from  P.  A.  Russell  the  water  power 
and  woolen  mill  of  the  woolen  company.  The  mill  will  be  fitted  up  with 
machinery  with  which  to  supply  power.  The  plant  will  be  run  in  connection 
with  the  station  at  Housatonir.  The  company  has  recently  had  many  applica- 
tions for  power  which  it  has  oeen  unable  to  furnish.  The  Stanley  instrument 
Company  propose  to  run  their  plant  by  electricity.  Mr.  P.  A.  Russell  will 
manage  the  company. 

ZEELAND,  MICH. — A.  Lahnis,  secretary  of  the  local  Board  of  Public  Works. 
has  plans  and  specifications  for  a  1500-light  electric  plant  and  water  works 
and  bids  are  asked  for  equipment. 

YAZOO  CITY,  MISS.,  will  issue  $200,000  bonds  for  the  construction  of  water 
works,   sewage  and  electric   light  plants. 

EAST  ST.  LOUIS,  Mo.— E.  W.  Clark  &•  Co.,  of  Philadelphia,  have  pur- 
chased the  Citizens'  Electric  Light  &  Power  Company  plant  in  East  St.  Louis 
for  $600,000. 

SALEM,  N.  J. — The  Salem  Electric  Company  is  to  build  a  new  power  plant, 
including  one  8o-kw  6o-cycle  and  one  65-kw  6o-cycle  Stanley  light  machine: 
one  125-hp  4-valve  and  one  go-hp  single  valve  Rusell  engine.  The  current 
wil'  be  delive;'ed  to  Pittsburgh  transformers,  and  Helios-Upton  arc  lamps. 

IVY,  N.  C. — The  big  electric  power  plant  at  Ivy  will  be  enlarged,  as  the 
available  water  power  has  proved  greater  than  expected. 

MORGANTON,  N.  C— M.  B.  Wilkerson.  of  Asheville,  and  Philadelphia  as- 
sociates, are  endeavoring  to  interest  a  New  York  syndicate  in  developing  falls 
on  Linville  river,  where  20,000  hp  is  available.  It  is  proposed  to  distribute  this 
power  along  the  line  of  the  Southern  railway.  The  river  has  a  fall  of  about 
2,000  feet  in  eight  miles  embraced  in  the  holdings  of  Mr.  Wilkerson  and 
associates. 

BRIDGETON.  N.  J.— The  Bridgeton  &  Harrison  Electric  Company  has  a 
capital  of  $50,000  and  ooerates  ten  miles  of  circuit,  using  Westinghouse 
apparatus.  About  1.500  i6-cp  lights  are  operated.  The  company  was  formed 
in  1895. 

CH.\TE.-vl'G.\Y,  N.  Y." — The  Chasm  Power  Company,  which  was  formed 
June  27,  has  a  capital  of  $20,000  and  capacity  for  furnishing  2,500  lights.  The 
company  is  now  constructing  the  dam. 

FISHKILL  LANDING,  N.  Y.— The  Citizens'  Railroad,  Light  &  Power  Com- 
pany, of  Fishkill  Landing,  N.  Y.,  has  received  consent  from  the  State  Railroad 
Commission  to  increase  its  capital  stock  from  $100,000  to  $175,000  and  :o 
issue    $100,000  bonds. 
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ULl-i'ALO,  N.  Y.— Edmund  Hayes,  of  Buffalo,  one  of  the  men  chiefly  in- 
terested in  the  new  Ontario  Power  Company  of  Niagara  Falls,  Ont.,  the  con- 
cern orKanizcd  to  develop  electric  power  on  the  Canadian  side  of  the  river,  has 
confirmed  the  report  that  on  American  company  had  been  formed  to  take  care 
of  business  on  this  side  of  the  river.  The  name  of  the  American  company  is 
the  Ontario  Power  Transmission  Company,  and  its  directors  are  John  J.  Albright, 
Erlmund  Hayes  and  George  S.  Field,  of  Buffalo,  and  J.  S.  Simmons  and  S.  P. 
Franchot,  of  Niagara  Falls.  Mr.  Albright  is  president.  Mr.  Hayes,  vice- 
I-resident,  and  Raymond  K.  Albright,  treasurer.  The  two  corporations  are 
practically   identical,  the   same  men  being   interested  in  both. 

CON.VEAUT,  OHIO.— The  P.  &  C.  Dock  Company  will  erect  an  electric 
light  and   power  plant. 

MILLERSBUKG,  OHIO.-  Citizens  of  this  place  are  negotiating  for  the 
erection  of  an   electric   lighting  and  hot  water  heating  plant. 

COLU.MDL'.S,  OHIO.-Tlie  Columbus  Edison  Electric  Light  Company  has 
I)urchasc-d  a  site  opposite  its  present  plant  and  will  erect  an  addition. 

NEW  BRE.ME.N,  OHIO. — A  proposition  to  issue  bonds  for  a  municipal 
water  works  and  electric  lighting  plant  has  carried  at  a  popular  election. 

COLL'.MBUS,  OHIO.— J.  A.  Erner  &  Company,  of  Cleveland,  have  secured 
the  contract  for  installing  an  electric  lighting  plant  in  the  State  institution 
for  the  blind. 

COLL'.MBL'S,  OHIO.— The  City  Clerk  has  been  ordered  to  advertise  bids  for 
the  building  and  equipping  of  the  municipal  lighting  plant  after  plans  prc- 
p.Tred  by   Director  Inimel. 

.\I.\.\SFIKLD,  OllU). — The  county  commissioners  have  directed  the  county 
auditor  to  issue  $10,600  in  bonds  to  equip  a  power  house  with  which  to 
illuminate  the  county  buildings. 

UVO.Ml.Vi;.  OHIO.— The  Cincinnati  Gas  &  Electric  Company  is  negotiating 
for  the  purchase  of  the  plant  and  business  of  the  electric  light  company  at 
Wyoming.  The  company  holds  franchises  and  contracts  in  Wyoming  and 
Lockland. 

CfjLUMBL'S.  OHIO.— The  Columbus  Lighting  &  Heating  Company  has  been 
incorporated  with  $10,000  capital  stock  by  J.  W.  Barber.  J.  D.  Karns,  Wm.  T. 
.Mills,  J.  S.  Barber  and  F.  E.  Hoover.  The  company  proposes  to  furnish  electric 
light   and   hot   water  heating. 

CLEVEL.X.M),  OHIO. — B.  P.  Foster,  who  has  applied  for  a  city  franchise 
to  furnish  electricity  for  "fuel,  heating  and  power  purposes,"  admits  that  the 
:hief  aim  of  his  company  is  to  furnish  light  throughout  the  city.  It  is  probable 
that  the  city  will  call  for  bids  lie  fore  granting  the  company  a  franchise. 

n.\MILT<).\,  ONT.  The  Hamilton  Electric  Light  &  Cataract  Power  Com- 
pany has  arranged  to  have  a  steam  plant  manufactured  for  the  company  and 
installed  at  the  Victoria  .\vcnue  substation  in  the  city.  This  new  jilant  will  be 
put  in  next  year.  It  will  have  a  capacity  of  3,500  hp,  and  is  calculated  to  in- 
sure a  continuity  of  service  even  under  the  most  unfavorable  circumstances. 

B.\KER  CITY,  ORE.  .\.  B.  I'rame,  representing  eastern  capital,  is  in 
Maker  Cily,  Ore.,  looking  over  the  ground  for  the  erection  of  the  new  proposed 
light  and  power  plant  to  be  established  on  Eagle  Creek.  The  plant  will  cost 
$300,000. 

YORK.  PA.  -The  York  County  Traction  Company  has  completed  the  erec- 
tion of  a  power  station  at  Red  Lion.  Several  electricians  from  Philadelpia  have 
just  completed  the   wiring  of  the  building. 

PETROS,  TE.V.N.- The  new  electric  power  house  of  the  State  coal  mines  at 
Petros  has  been  completed  and  is  being  equipped.  This  is  said  to  be  one  of 
the  Iwst  equipped  plants  in   East  Tennessee. 

YORK,  P.\.  I  lie  charter  of  the  City  .\rc  L'ght  and  Power  Company  has 
been  rrceivcfl.  The  company  is  capitalizc<l  at  $1,000,  and  the  directors  arc  L. 
M.  Ilartman,  J.  P.  Julius,  R.  H.  Shindel.  Granville  Hartman,  Jr.,  J.  Herbert 
Thomas  and   \N  illiam  T.  Gerber. 

JOHNSTOWN.  PA.  John  D.  RoIktIs.  Dr.  W.  B.  I^iwman.  Joseph  Morgan. 
H.  H.  Weaver,  t.  harles  R.  Glock.  M.  I..  Woolf  and  C.  S.  Price  are  named 
ns  the  incorporators  of  the  Citizens'  Light.  Heat  and  Power  Company,  which  will 
apply  for  a  State  charter  .\ug.  8.  When  a  State  chailer  has  been  Rrante<l. 
.ipplicntion  will  be  niaile  to  councils  for  a  franchise  to  operate  in  the  city 
The  plans  for  a  light,  he.nt  and  power  plant  have  already  been  completed,  and 
everything  is  ready  for  the  company  to  go  ahead  as  soon  as  the  requisite  papers 
have  been  secured 

SHERBROOKE.  QUE.  An  offer  has  liccn  m.ide  the  Shcrbrookc  Gas  & 
Electric  Company  by  a  syndicate,  including  American  capitalists,  to  purchase 
die  loncern  at  $78  per  share.  The  capital  stock  of  the  electric  company  is 
placed  at  $joo.ooo.  It  is  reported  that  the  new  company  is  after  the  i^licr- 
brooke  .'street  Railway  and  the  Peo|)le's  Ttlcphonc  Company.  It  is  statcil  that 
if  the  olTcr  of  the  syn"licatc  for  the  Gas  Cimipany  is  accepted,  the  other  con- 
cerns will  be  also  merged.  There  is  a  considerable  amount  of  feeling  excite*! 
in  the  city  over  the  action  of  this  syndicate,  in  view  of  the  fact  that  the  City 
Council  recently  purchased  a  water  power  for  the  pur|>o»c  of  supplying  light 
to  the  city. 

N.\SH\ILI.E.  TENN.  The  Secretary  of  State  has  granted  a  charter  to  the 
t'umbcrland  Manufacturing  Company,  of  Nashville,  organized  for  the  purpose 
of  manufacturing  electricity  for  light  and  motive  tx'wcr.  The  capital  stock  is 
$  I  J. 000  and  tlic  incorporators  are  James  V..  Caldwell.  Charles  H.  Brandon. 
Reau   E.    l-olk  and   William   L.   Gtanbery. 

GII.MKK.  TE.X.— The  Gilmer  Electric  Light  Company  has  been  formed: 
capital  slock.  $4,000.  The  incorporators  are  J.  F.  Croley,  T.  C.  Mitchell  and 
(.'.   II.    Beckner. 

BE.M'MONT.  TEX.-  The  Eclipse  Power  Company  of  Beaumont  has  been 
formed;  capital  stock.  $10,000.  The  incorporators  arc  11  R.  Becker.  W.  A. 
Paddock.    R.    W.   Griswold. 

BE.WER.  UT.MI.  Construction  work  upon  the  big  power  plant  in  Beaver 
Canyon  planncti  by  the  Majestic  Company  will  be  commenced  at  once  and 
pushctl  to  completion  with  all  possible  speed.  The  current  will  be  conducted  to 
the  mines  of  the  coiniKiny  be\oni'   Mil  ford   and  to  the   smelter   to  be  erected   at 


Milford  for  lighting  and  power  purposes.  Owing  to  the  scarcity  of  fuel  and 
water,  the  use  of  electricity  will  effect  a  great  saving  in  the  cost  of  operating 
the  mines  and  reduction  works.  It  is  the  intention  to  convey  the  current  as  far 
Es  Copper  Gulch,  a  distance  of  fifty  miles,  and  furnish  500  hp  to  the  Cactus, 
Mr.  .■.ewhouse  having  entered  into  a  contract  to  take  this  amount  of  power 
for  his  mine  and  concentrator.  • 

RICHFIELD.  L'T.\H.— W.  A.  Miles  has  located  h:s  power  house  to  supply 
Richfield  and  Elsinore,  Utah,  with  light  and  power,  on  the  Sevier  River,  about 
five  miles  from  Richfield.  A  fall  of  ^31  will  be  had  and  about  340  horse-power 
will   be   developed. 

TOOELE  COL'.NTY.  UT.\H.— The  Clark  Electric  Light  &  Power  Company 
of  Tooele  County.  Utah,  is  erecting  a  pole  line  to  carry  power  to  the  bi^ 
Honcrine   Tunnel   at   Stockton. 

PARK  CITY,  UT.VH.— The  electric  light  company  at  Park  City,  Uuh, 
is  placing  meters  through  the  city,  as  the  flat  rate  will  be  abandoned. 

D.XYTON,  WASH. — Mr.  Mellmunn,  proprietor  of  the  Dayton-Pendlelon 
(Wath.)  electric  road,  located  a  site  for  a  power  house  about  sixteen  miles 
from  Dayton.  This  plant  will  also  supply  power  to  Pomeroy,  twenty-seven 
miles  away. 

M.\NNI.NGTON,  W.  \A.— The  Mannington  Electric  Light  Company  has 
completed  plans  for  a  new  plint  which  will  be  erected  in  the  near  future. 

S.\R.\TOG.\,  WYO.— The  new  light  plant  at  Saratoga.  Wyo..  which  ha^ 
just  started  operation,  has  in  place  a  80-hp  boiler.  i.?5-hp  Ball  engine  direct- 
connected  to  a  ijoo-light  generator.  Space  has  been  provided  for  an  additional 
iMjiler  and  three  generators  if  desired. 


THE  ELECTRIC   RAILWAY. 


S.\N  JO.SE,  CALIF.  —  An  ordinance  ha<  been  )ia>M-vi  u.  print  in  San  Jose, 
Calif.,  announcing  the  sale  of  the  electric  street  railway  franchise  applied  for 
by  L.  .\.  Sage.  It  calls  lor  a  single  track  electric  road  from  San  Jos<  to 
Saratoga  and  Los  Gatos. 

THE  CALIFORNIA  P.XCIFIC  R.VILWAY,  which  will  build  and  operate 
the  Los  Angeles  Tranction  branch  from  I>os  Angeles  to  San  Pedro,  has  com- 
menced work  on  the  foundations  of  the  new  power  house  on  Pico  Street,  It 
will  be   150x150   feet  and  the  equipment  thoroughly   modern. 

LOS  A.NGELES,  CALIF.— The  Los  .\ngeles  Pacific  Railway  Company  ui 
Los  Angeles.  Calif.,  will  electrify  the  steam  motor  line  extending  from  the 
terminus  of  the  Temple  Street  line  to  Hollywood  through  the  oil  district. 
The  road  will  continue  to  transport  oil  and  other  freight,  and  a  passenger 
service    will    be   added. 

SANT.V  ROSA,  C.\LIF.— An  application  for  a  franchise  for  an  electric 
street  railway  in  Santa  Rosa,  Calif.,  .was  recently  presented  at  a  city  council 
meeting  by  S.  N.  Griflith.  The  route  of  the  projKised  road  covers  the  principal 
streets  in  the  city  and  suburbs.  The  City  Council  has  declared  the  Central 
Street  horse-car  line  a  nuisance,  thus  opening  the  way  for  an  electric  line. 

M.XCON,  GA. — The  three  street  car  systems  of  Macon  have  been  merged  and 
the  new  management  will  take  charge  on  August  i.  A  combination  was 
formed  between  the  owners  of  the  Macon  and  Indian  Springs  Line,  the  Sa- 
vannah Trust  Company,  J.  P.  Williams'  Sons,  of  Richmond.  Va..  and  Middcl- 
dorf  &  Co.,  of  Baltimore,  who  paid  over  $300,000  for  the  other  lines.  Thoroan 
J.  Catling,  of  Macon,  will  be  president  of  the  new  organization. 

NEW  PALESTINE.  IND. — The  city  council  has  granted  a  franchise  to 
Charles  L.  Henry  for  the  Indianapolis  &  Cincinnati  Traction  Line — •  new  enter- 
prise being  promoted  by  Mr.  Henry. 

W1.NC"1IESTER.  IND. — .\  new  interurban  company  was  incorporated  on  the 
17th  of  July,  to  be  known  as  the  Winchester  &  Muncie  Interurban  Company  to 
build  a  line  fnmi  I'nion  City  to  Muncie.  James  E.  Lowes  is  president.  The 
power  house  will  be  located  at   Winchester,  a  site  having  l>ecn  donated. 

LOGANSPORT,  I.ND.-  The  Cass  County  Commissioners  have  granted  a 
franchise  to  the  Logans|>ort.  Rixrhester  &  Northern  Traction  Company  to  extend 
its  lines  through  Spencer  Park  over  a  public  highway.  This  is  a  great  victory 
for  the  McCullough  interest  and  a  severe  blow  to  the  local  street  railway  com- 
pany,   which   has   been    fighting  the   Northern   company  at   every  turn. 

RUHMONl),  IND. — The  contract  has  been  let  for  the  construction  of  the 
Hamilton,  Ealor  &  Richmond  traction  line,  the  project  promoted  by  G.  M. 
Hodges,  of  Dayton.  It  went  to  Falk  Brothers,  of  Milwaukee,  who  were  the 
lowest  bid<lers.  This  finn  is  to  construct  the  grade,  lay  tiK  track,  erect  the 
trolley    line,    furnish   cars   and   erect    fifteen    stations. 

RICHMOND.    IND— The     Falk    Company,    of    '^^  '        '  '         '  "r. 

the  contract  for  the  construction  of  the  Hamilton,  1  ''■  1 

(■ •  '  line.     Work  on  the  line  will  start  as  st  •  ;.  ,  .     -  it^Mi. 

I  iid   Eaton.      The   company   will  ha\-e   charge   of   all   contracts.      Ten 

I  I  <■  will  be  ordered  at  once.     The  road  is  to  be  completed  within  one 

year. 

M.\RION.  IND. — The  City  Council  ha*  taken  summary  action  against  the 
Marion  Transit  Company  and  ordered  it  to  tear  up  all  its  tracks  in  the  streets 
and  put  the  latter  in  good  order  within  thirty  days.  If  not  complied  with  the 
city  will   sue  for   $50,000  damages  against   thf  "  "   ■  •■.       The  cause  of  the 

council's  action   was  the  act  of  the   I'nion    1  •  'any    in    tearing  up   a 

street  without  permission  and  in  the  night  tirnv   i  ^-.liiecting  its  tracks  with 

a    line    of    the    Marion    Transit    Company,    the    frandiise    of    which    had    been 
rcvoke<l  by  the  council. 

.\NDERSON.  IND.— .\t  a  meeting  of  the  stockholders  of  the  t  nion  Traction 
Company  on  the  lyth  inst.  it  was  voted  to  lease  the  Indianapolis  and  Northern 
lines.  They  also  passed  a  resolution  of  consolidation  by  which  all  the  branch 
lines  will  be  under  the  control  of  the  Union  Traction  Company.  The  final  step 
in  merging  all  these  lines  was  taken  the  next  day  when  the  Indianapolis- 
Northern  filed  with  the  record-r  of  Indianapolis  a  $5,000,000  mortgage  on  its 
property  to  the  Colonial  Trust  Company  of  New  York  with  the  Union  Traction 
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company  as  guarantee,  to  secure  an  issue  of  $5,000,000  of  bonds.  The  work 
of  completing  all  these  branch  lines  will  now  be  pushed  and  when  completed 
will  be  the  greatest  interurban  system  in  the  world,  it  is  claimed. 

LOUISVILLE,  KY. — About  $50,000  has  been  subscribed  by  local  capitalists 
towards  a  proposed  electric  line  between  New  Albany,  West  Baden  and  French 
Lick  Springs.  W.  H.  Newbury,  of  the  Baden-Lick  Sulphur  Springs  Company, 
is  interested.     He  states  that  when  $250,000  is  subscribed  work  will  begin. 

CONCORD,  MASS. — The  Railroad  Commissioners  of  Massachusetts  have 
approved  an  issue  of  bonds  to  the  amount  of  $165,000  by  the  Concord,  May- 
nard  &  Hudson  Street  Railway,  to  refund  floating  indebtedness  incurred  in 
building  and  equipping  the  road. 

OWOSSO,  MICH. — The  Owosso  &  Corunna  Electric  Company  which  operates 
"a   line  between  the  towns   mentioned  in   the  title,   is  to   be  reorganized   and  the 
line   will   be   extended   to    Durand,    twelve   miles. 

OLIV'ETTE,  MO. — M.  B.  Greensfelder  has  filed  a  petition  in  St.  Louis  for 
the  privilege  of  building  an  electric  or  horse  power  street  railway  about  three 
miles  long.      Olivette  is  a  suburb   of   St.   Louis. 

ST.  LOUIS,  MO. — The  St.  Louis  Terminal  Depot  Company  has  been  organ- 
ized to  bridge  the  Mississippi  and  perform  other  important  work.  Among 
other  things  the  company  asks  for  franchises  for  right  of  way  over  about  ten 
miles  of  city  streets  and  the  privilege  of  operating  by  either  steam  or  elec- 
tricity.    J.   C.  Van  Blarcom  and  others  are  the  corporators. 

ATLANTIC  CITY,  N.  J. — Note  is  made  of  the  incorporation  in  New  Jersey 
of  the  Atlantic  City  and  Suburban  Traction  Company  with  a  capital  of  $500,000, 
to  build  a  line  from  Atlantic  City  to  Pleasantville,  N.  J. 

PRINCETON,  N.  J. — The  Johnson  Trolley  Company  has  completed  its  line 
through  Witherspoon  Street,  in  Princeton,  to  within  100  yards  of  the  campus. 
After  much  opposition  the  company  secured  a  franchise  last  spring  and  the  line 
is   already   in   working  order. 

NEW  BRUNSWICK,  N.  J.— The  Trenton  and  New  Brunswick  Railroad  Com- 
pany, which  is  building  a  line  between  Milltown,  near  New  Brunswick  and 
Trenton,  is  securing  options  on  land  on  the  northern  side  of  the  Raritan  River 
and  then  the  company  intends  to  extend  its  line  to  Elizabeth.  The  road  is 
to  extend  from  Milltown  to  the  Raritan  River  and  cross  by  means  of  a  trestle 
bridge  at  a  point  known  as  Martin's  Dock,  about  two  miles  below  New 
Brunswick.  The  road  will  then  continue  to  Elizabeth,  passing  south  of 
Metuchen,   Rahway,   and   Linden. 

GLOVERSVILLE,  N.  Y. — A  project  for  an  electric  line  from  Cornwall  to 
Toronto  is  being  rapidly  pushed  by  American  and  Canadian  promoters,  who 
have  a  capital  of  $8,000,000. 

NEWBLTRG,  N.  Y. — The  Intervale  Traction  Company,  to  operate  a  28-mile 
electric  railroad  from  Newburg  to  Goshen,  has  been  incorporated  with  $300,000 
capital.  Directors:  Hiram  B.  Odell,  Graham  Witchie,  Newburg;  Charles  D. 
Hobbs,   Louis   W.    Slotensbury,    New   York. 

MOUNT  N'ERNON,  N.  Y. — The  local  Board  of  Aldermen  has  granted  permis- 
sion to  the  Port  Chester  Railroad  Company  to  build  its  railroad  through  the 
city.  There  were  no  restrictions  as  to  fares  or  any  other  point,  except  that 
the  railroad  is  to  be  built  and  operated  under  the  restrictions  of  the  State 
Railroad  Commissioners.  When  the  meeting  was  called  to  order  there  were 
about  500  citizens  present,  who  urged  the  board  to  grant  the  railroad  com- 
pany permission  to  build  its  road. 

FRANKFORT,  N.  Y. — Horace  E.  Andrews,  president  of  the  Cleveland  Elec- 
tric Railway  and  J.  J.  Stanley,  general  manager  of  the  company,  have  been 
in  New  York  preparing  for  a  development  of  their  New  York  properties.  Two 
years  ago  the  syndicate  obtained  a  control  of  the  Utica  Belt  Line  Company  and 
built  lines  to  Frankfort,  Rome,  Utica  and  Clinton.  Negotiations  are  now  on 
to  purchase  the  Rome  City  Railway  at  present  using  compressed  air  cars.  The 
syndicate  is  building  a  line  from  Frankfort  to  Little  Falls  and  another  from 
Clinton  to  Oneida,  giving  its  trunk  line  from  the  latter  city  to  Little  Falls 
50  miles.  The  line  will  be  double  track  throughout  and  will  parallel  the  New 
York  Central  Railway.  Freight  service  will  be  institued  to  compete  with  the 
steam  road. 

BRILLIANT,  OHIO. — The  Ohio  Valley  Traction  Company  is  planning  to 
erect  a  car  barn  and  power  station  at  Brilliant  and  work  will  start  in  the 
near   future. 

LIMA,  OHIO. — The  city  council  has  granted  a  franchise  to  the  Lima, 
Delphos,  VanWert  &  Ft.  Wayne  Traction  Company  over  a  route  established 
some  time  ago. 

CINCINNATI,  OHIO.— The  Cincinnati,  Milford  &  Goshen  Railway  has  been 
given  a  franchise  to  build  ;',  spur  line  into  the  grounds  of  the  Cincinnati  Camp 
Meeting  Association. 

SPRINGFIELD,  OHIO.— The  Springfield,  Piqua  &  Sidney  Traction  Company 
has  applied  for  a  franchise  on  Bechtel  Avenue,  with  a  view  to  securing  entrance 
tor  its  new  suburban   line. 

EATON,  OHIO. — The  Hamilton,  Eaton  &  Richmond  Traction  Company  has 
secured  a  25-year  franchise  from  the  county  commissioners.  The  road  must 
be  completed  by  July  4,  1903. 

SEBRING,  OHIO. — The  Stark  Electric  Railway  has  been  granted  a  perpetual 
franchise  to  operate  through  the  streets  of  Sebring.  The  power  house  near 
that  place  is  nearly  completed. 

FINDLAY,  OHIO.— The  Toledo,  Bowling  Green  &  Southern  Traction  Com- 
pany is  building  a  new  power  station  near  Cygnet.  When  completed  the  facil- 
ities of  the  road  will  be  greatly  improved. 

DAYTON,  OHIO. — A  new  company  of  Dayton  capitalists  have  obtained  an 
option  on  the  old  Reading  turnpike  between  Cincinnati  and  Lebanon  and  pro- 
pose to  build  an  electric  road  following  the  route. 

SPRINGFIELD,  OHIO.— Harry  Frey,  Jr..  nromoter  of  the  Springfield-Hills- 
boro  lines,  announces  that  he  has  succeeded  in  disposing  of  the  bonds  for  the 
new  road  and  states  that  construction  work  will  start  within  six  weeks. 


TOLEDO,  OHIO.— The  Toledo  Railways  &  Light  Company  has  obtained  h 
tract  of  al>out  thirty  acres  of  land  on  the  W.  &  L.  E.  Ry.,  and  is  planning  to 
erect  large  car  barns,  repair  shop  and  storage  house  for  interurban  and  city  cars. 

CINCINNATI,  OHIO.— The  Cincinnati  &  Eastern  Railway  Company  has 
received  a  large  shipment  of  red  cedar  poles  from  Idaho  for  use  on  the  new 
line  between  Cincinnati  and  New  Richmond.  Work  on  the  line  is  progressing 
rapidly. 

CINCI.VN.ATI,  OHIO. — It  is  announced  that  the  Columbus  &  Cincinnati 
Traction  Company  has  secured  all  required  right  of  way  for  a  119-mile  line 
between  the  two  cities  and  that  negotiations  are  being  made  with  eastern  con- 
tractors to  build  the  road. 

H.\MILTO.\,  OHIO.— J.  C.  Hooven,  president  of  the  Cincinnati,  Hamilton 
&  Indiana  Traction  Company  has  made  application  to  the  county  commissioners 
for  a  f-anchise  from  Hamilton  to  College  Corner  and  Oxford.  All  required 
consents  have   been  obtained. 

M.\RIETT.\,  OHIO.-The  Parkersburg.  Marietta  &  Interurban  Railway 
Company  recently  organized  under  West  Virginia  charter  with  $440,000  capital 
stock,  has  been  authorized  to  do  business  in  Ohio.  The  road  is  now  in  operation 
from  Parkersburg  to  Marietta. 

CLEVELAND,  OHIO.-The  Eastern  Ohio  Traction  Company  has  secured 
much  of  the  right  of  way  for  an  extension  from  Middlefield  to  Sharon,  Pa.,  by 
way  of  Bloomfield,  Greene,  Gustavus,  Kinsman  and  Orangevillc,  about  38  miles. 
Courtland  citizens  are  endeavoring  to  have  a  spur  line  touch  their  town. 

YOUNGSTOWN,  OHIO.— Park  &  Hamilton,  who  organized  the  Youngstown 
&  Southeastern  Railway  to  build  a  line  to  Struthers,  have  withdrawn  in  favor 
of  the  Pennslyvania  &  Mahoning  Valley  Railway,  which  proposed  to  build  over 
the  same  route,  and  Park  &  Hamilton  have  taken  the  contract  for  building  the 
line. 

NEW  RICHMOND,  OHIO.-The  Cincinnati  &  Eastern  Traction  Compans", 
which  is  building  to  New  Richmond,  will  have  river  connection  with  Augusta. 
Ky.,  arrangements  having  been  completed  for  a  large  passenger  steamer  to  ply 
between  the  towns.  This  will  enable  the  company  to  compete  with  the  C.  &  O. 
(sieam)   for  business  on  the  Kentucky  side. 

COLUMBUS,  OHIO.-The  Greenville  &  Union  City  Traction  Company  has 
been  incorporated  with  $10,000  capital  stock  by  Dr.  J.  E.  Lowe,  J.  E.  Feight. 
W.  B.  Gebhart,  R.  H.  Deweese  and  C.  M.  Anderson.  The  road  will  be  an 
extension  of  the  Dayton  &  Northern,  which  is  owned  by  the  same  people. 
Contracts  for  the  construction  work  have  been  placed. 

TOLEDO,  OHIO.— Charles  P.  Griflfin.  G.  G.  Metzger  and  W.  T.  King  and 
others  who  are  interested  in  several  Ohio  traction  roads,  have  organized  a  com- 
pany to  build  the  Bloomington.  Peoria  &  Pekin  Railway.  Right  of  way  has 
been  secured  between  Bloomington  and  Pekin,  111.,  and  work  will  start  as  soon 
as   tlie    balance   has   been    secured,    which   will   be    in   the    near   future. 

NORWALK,  OHIO.-The  Lake  Shore  Electric  Railway  Company  has  ob- 
tained a  franchise  for  a  new  line  in  Norwalk,  affording  a  better  entrance  for 
the  Norwalk-Sandusky  division  of  the  road.  The  company  has  received  per- 
mission to  relay  its  tracks  in  town  with  -o-pound  T  tails  instead  of  the 
girder  rails  now  in  use.  .\  special  nosed  brick  is  to  be  used  inside  of  the 
track   adjacent    to    the    rails. 

COLUMBUS,  OHIO.-The  merger  of  the  Columbus,  Buckeye  Lake  &  Newark 
Traction  Company,  the  Newark  City  Street  Car  Company  and  the  Newark  i: 
Granville  Traction  Company  has  been  eflfected  under  the  title  of  the  first 
mentioned  company.  Officers  have  been  elected  as  follows:  P.  L.  Saltonstal'.. 
Boston,  president;  Chaunc\  Eldredge,  Boston,  secretary-treasurer.  The  above, 
with  J.  R.  Harrigan,  M.  J.  I  oftus  and  C.  A.  Alderman,  of  Newark,  are  directors. 

CLEVELAND,  OHIO.— R.  L.  Andrews,  of  the  Eastern  Ohio  Traction  Com- 
pany, and  Barney  Mahler,  of  the  Lake  Shore  Electric  Railway,  have  been 
appointed  a  committee  by  the  Cleveland  interurban  roads  to  negotiate  with 
the  officials  of  the  city  con  nanies  with  a  view  to  the  speedy  construction  of  the 
union  freight  station  already  started  on  Bolivar  Street.  The  plan  is  to  induce 
the  city  companies  to  build  and  operate  the  freight  station.  The  freight  business 
of  all  the  Cleveland  roads  is  being  held  up  because  of  inadequate  terminal 
facilities. 

KINGSTON.  OXT.— Folger  Bros.,  of  Kingston.  Ont..  who  have  the  controlling 
interest  in  the  street  railway  company  of  that  city,  are  now  arranging  to  utilize 
the  water  privileges  at  Kingston  Mills  for  creating  power  for  car  service  and 
for  supplying  the  public.  This  proposition  is  contingent  upon  the  city  acquiring 
the  present  electric  plant,  the  price  for  wVich  was  fixed  by  arbitration,  but  is 
now  in  the  courts  for  readvisement  on  the  appeal  of  the  electric  company. 

WINDSOR,  ONT. — An  American  civil  engineer  is  inspecting  the  topography 
of  the  country  between  Windsor  and  St.  Thomas.  Ont..  for  a  syndicate  which. 
it  is  said,  means  to  build  an  electric  railway  between  the  two  cities.  It  is 
proposed  'o  have  the  line  parallel  the  system  of  ihe  Michigan  Central  and  the 
Lake  Erie  and  Detroit  River  Railway,  through  a  rich  and  populous  district, 
the  residents  >f  which  have  now  to  haul  their  produce  a  long  way  to  the  railway 
stations.     Just  who  is  behind  the  movement  for  the  new  road  is  not  disclosed. 

HULL.  QL'E. — The  Hull  Electric  Railway,  which  runs  through  the  city  of 
Hull  from  a  terminus  at  Ottawa  to  Aylmer.  Que.,  is  now  owned  and  operated 
by  the  Canadian  Pacific  Railway  Company.  The  Gatineau  &  Pontiac  Railway 
systems,  which  were  amalgamated  with  the  Hull  electric  line,  were  acquired 
.some  time  ago  by  the  Canadian  Pacific,  the  present  deal  being  part  of  that 
purchase.     The  price  paid  for  the  electric  system  is  placed  at  $700,000. 

HAWKINS,  TENX.— The  County  Court  of  Hawk-ins.  Tenn..  has  voted  to 
issue  bonds  to  the  amount  of  $100,000  m  aid  of  an  electric  railway. 

NWSHVII.LE.  TENN. — The  court  of  chan'-ery  appeals  has  delivered  a  de- 
cision invalidating  the  consolidation  proposed  by  the  constituent  lines  of  the 
Nashville  railway.  The  city  held  that  the  consolidation  was  effected  in  iqoo 
without  its  consent.     The  consolidated  properties  are  bonded  at  $6,500,000. 


198 


ELECTRICAL    WORLD    and    ENGINEER. 


Vol.   XL.   Xo. 


BK.XL'MO.NT,  TEX.— The  Beaumont  Street  Railway  Company  will  shortly 
open  its  line  for  traffic.  The  power  house  is  completed  and  track  laying  is  being 
pushed.     Lack  of  steel  has  lie  Id  uo  the  company   for  many  months. 

IJ,\LL.\.S,  TEX.-  A.  K.  Banu,  representing  the  United  Electric  Securities 
Comjiany  of  Boston,  and  head  of  the  new  Metropolitan  Street  Railway  Com- 
pany of  Dallas,  announces  ^hat  he  and  associates  have  purchased  the  Rapid 
Transit  Electric  Street  Railway  of  Dallas.  The  only  competition  now  against 
the   new   concern   is  the    Dallas   Consolidated   with   about   35   miles  of   trackage. 

-NORFOLK,  VA. — A  four-million-dollar  first  mortgage  has  been  recorded 
in  Norfolk  for  the  consolidation  of  the  Norfolk,  Newport  News  and  Portsmouth 
electric  railway  systems.  Also  a  first  income  mortgage  of  two  million  dollars 
has  been  recorded  to  the  Richmond  Trust  and  Safe  Deposit  Company. 

CLARKESBURG,  W.  VA.— Hon.  J.  A.  Howard,  promoter  of  the  Fairmount 
&  Clarksburg  Electric  Railway,  states  that  the  line  l>etween  Fairmount  and 
Clarkcsburg  will  be  built  this  year. 


Obituary. 


MISS  ELISE  NEUMANN. — A  special  cable  dispatch  from  Berlin  of  July  24 
says:  Elise  .Neumann,  the  first  woman  who  received  the  degree  of  doctor  of 
philosophy  of  Berlin  University,  was  found  dead  in  bed  yesterday  in  her 
laboratory  here.  She  had  been  enxaKed  in  cxjieriments  in  electric  chemistry 
and  it  is  supposed  that  she  accidentally  poisoned  herself.  She  was  a  sister 
of  the   African   explorer,   Oscar   Neumann. 


PERSONAL. 


MR.  HE.NRV  FOL'R.VIER,  the  famous  French  automobilist,  promises  to  re- 
turn to  the   United   .States  in   September  with  a  new  car  of  great   speed. 

-Mk.  GEORGE  F.  .McCULLOCH,  president  of  the  Union  Traction  Company, 
.•ind  Mrs.  .McCulloch.  will  sail  for  Europe  the  first  of  August,  to  be  gone  two 
months. 

.\II<.  'I'.  W.  IKJl'KINS,  local  manager  of  the  Citizens'  Telephone  Company, 
at  Galveston,  Tex.,  has  resigncil  his  position.  His  successor  has  not  been 
appointed. 

.^IR.  .S.  BERGMAN.N,  the  electrical  manufacturer,  who  after  a  successful 
career  in  this  country,  has  been  equally  successful  in  Germany,  is  about  to 
visit  this  country  again. 

MK.  (iKORGE  W'ESTLNGHOUSE  was  a  guest  at  a  dinner  given  in  honor 
(/f  .Mr  J.  ricrpiint  Morgan  by  Mr.  .\.  W.  Maconochic,  M.  P.,  at  the  British 
House  of  Commons  on  July  34.     Premier  Balfour  was  also  one  of  the  party. 

.MR  R.  E.  GAU.NT  has  been  appointed  general  manager  of  the  Lexington, 
Ky.,  Railway  Company,  succeeding  E.  C.  Hathaway,  who  has  been  made  gen- 
eral manager  of  the  .Norfolk,  Portsmouth  and  .Newport  News  Company  at 
Norfolk. 

MR.  G.  F.  BROCKMAN,  for  the  past  three  years  superintendent  and  chief 
engineer  nf  the  (."old  Spring.  .\.  Y..  Light,  llcat  &  Power  Company,  has  re- 
signed that  position  and  has  become  superintendent  of  the  Newton,  .N.  J., 
Gas    &    Electric    Company. 

MR.  A.  E.  TOWER,  a  wealthy  metal  merchant  at  Poughkeepsie,  whose  wife 
kiIU<l  hrrsrlf  and  a  isyearoUl  son  some  months  ago,  has  become  engaged  to 
Miss  Mary  Bogardus,  a  telephone  operator  in  the  Hudson  River  Telephone 
C'onipany's   exchange   at    that   city. 

MR.  JOSEPH  WETZLER,  president  of  the  Electrical  Engineer  Institute  of 
Correspondence  Instruction,  of  New  York,  has  I)een  suffering  from  a  severe 
utiack  of  rheumatism  and  laid  up  at  his  Far  Rockaway  cottage;  but  a  host  of 
friends  are  glad  to  learn  of  his  recovery. 

MR.  H.  C.  LANG  has  resigned  his  position  of  secretary  of  the  Springfield  & 
Xenia  (Ohio)  Traction  Company  and  Will  Christy  has  been  elected  to  fill  the 
vni-nniy.  Mr.  Lang  continues  .is  secretary  of  the  Southern  Ohio  Traction 
Company  am!   the   Western   Ohio   Railway. 

MK.  I".  I).  ROUNDS,  some  years  ago  general  superintendent  of  the  Metro- 
politan Street  Railway  Company  of  New  York,  anci  well  known  in  street  railway 
anil  electrical  circles,  is  reported  to  have  committed  suicide  at  Holmken,  X.  J., 
where  lie  was  found  dead  with  a  bullet  wound  in  his  head. 

MK.  R.  S,  NL\SSON,  who  is  one  of  the -incorporators  of  the  Ariiona  Power 
Construction  Company  and  consulting  engineer  for  the  HunlingtonMellman 
electrical  enterprises  in  Southern  Califurnia,  relurne<l  recently  to  Los  .\ngcles. 
He  has  been   inspecting  an   electric  power  site  in  Arizona. 

.MR.  HENRY  I).  ESTABROOK.  a  memlK-r  of  the  law  firm  of  I^oudon.  Esta 
brook  iSt  Davis,  of  (  hicago,  on  Sept.  i.  will  take  charge  of  the  law  department 
of  the  Western  Union  Telegraph  Company  as  general  attorney  for  that  corpo- 
lotion,   succeeding  George   II.    Fearons.     His  headquarters  will  I>c  in   New  York. 

MR.  C.  T.  NLM.COLMSO.N.  superintendent  of  power  ami  transmission  ex- 
hibit' in  the  dcp.Trtmeiit  of  machinery  at  the  Si.  Louis  Ex|>i>«ition.  has  l>een  on 
a  lrii>  to  the  East  with  a  view  to  arranging  for  apparatus  for  a  temporary  or. 
ratlici.  preliminary  plant,  which  is  already  very  much  in  d«m«nd  to  meet  the 
calls  for  power. 

MR.  EDW.\RD  I*.  BURCH.  as  engineer  of  a  municipal  electric  light  plant 
to  be  buill  at  Grand  Rapids.  Minn.,  has  issue<l  a  very  complete  set  of  s|>ecifica- 
tions  for  the  plant,  which  arc  puhli«hed  in  pamphlet  form.  The  completeness 
of  tl'.c  specifications  may  be  surmised  from  the  fact  that  they  occupy  forty 
large  octavo  pages. 

MR.  WILl.LVM  STANLEY  contributes  an  interesting  chapter  of  persona' 
and  general  electrical  history  in  an  aflidavit  recently  ma>le  by  him  in  pending 
litig.ilion  between  tlic  Wclingliouse  and  Stanley  companies.  It  is  a  striking 
review  of  nltern.-iting  current  dcvclopnicnt  during  the  last  two  decades  and 
abounils  in   dates,   references,  etc. 


MR.  J.  R.  CURTISS  has  been  appointed  superintendent  of  construction  on 
the  extension  of  the  Canton-.\kron  Railway,  Ohio,  from  Navarre  to  New 
Philadelphia.  Work  on  the  line  is  progressing  rapidly.  Mr.  Curtiss  was  for- 
merly at  the  head  of  the  Curtiss  Construction  Company,  of  Cleveland,  and 
has  been  identified  with  the  building  of  a  number  of  Ohio  roads. 

MR,  WILLIAM  M.  RANK  has  been  appointed  assistant  general  manager  of 
the  North  Shore  Railroad  Company,  Califcrnia.  President  John  Martin  has 
been  acting  as  general  manager  since  the  death  of  Jerome  A.  Fillmore.  Mr. 
Rank  was  formerly  connected  with  street  railways  in  Oakland.  The  North 
Shore  Company  is  preparing  to  build  a  standard  gauge  electric  road  berween 
Sau&alito,  Mill  Valley  and  San  Rafael. 

MR.  .\DOLPHO  .\SCHOFF,  a  well-known  Brazilian  engineer  and  electri- 
cian,  has  just  arrived  from  Rio  Janeiro,  and  will  spend  a  little  time  in  this 
country  before  going  on  to  Europe.  He  was  here  last  in  1893-4  when  attached 
ito  the  Brazilian  Commission  at  the  Chicago  World's  Fair.  Just  at  present  he  is 
carrying  out  some  street  railway  enterprises  and  will  secure  apparatus  while  in 
this  country,  where  he  has  a  great  many  friends  and  acquaintances. 

ROEBLING-EST.^BROOK.— At  Trenton,  N.  J.,  on  July  25,  the  engage- 
ment was  announced  of  Miss  Blanche  Estabrook,  of  Chicago,  daughter  of 
Henry  Estabrook,  general  solicitor  of  the  Western  Union  Telegraph  Company, 
and  a  niece  of  Col.  Robert  C.  Clowry,  president  of  the  same  company,  to  Karl 
G.  Roebling,  son  of  Ferdinand  W.  Roebling  and  a  director  of  the  John  .V 
Roebling  Sons'  Company.  He  was  graduated  from  Princeton  in  the  class 
of   1894. 

MR.  CH.VRLES  J.  SEIBERT,  formerly  of  the  Sprague  Company,  and  now 
electrical  engineer  for  .\braham  &  Company  of  Manaos,  Brazil,  which  concern 
is  represented  in  New  York  by  Bytton  Brothers,  of  66  Beaver  Street,  has  sailed 
for  Brazil  after  a  visit  of  several  weeks  duration  in  the  United  States. 
Mr.  Stibcrt  expects  to  close  some  half  dozen  further  contracts  for  small  light- 
ing plants  somewhat  similar  to  that  which  has  been  ordered  by  the  village  of 
Labria,  already  noted. 

.MR.  .\.  H.  BROOKS,  chief  of  the  party  which  under  the  U.  S.  Geological 
Survey  is  exploring  and  investigating  in  .Alaska,  has  called  attention  to  the 
extensive  water  powers  existing  in  the  southwestern  portion  of  Alaska.  This 
is  the  narrow  portion  of  the  country,  extending  southward  along  the  Pacific 
coast,  upon  which  Juneau,  Sitka  and  Skagway  are  located.  Low  grade  ores  in 
large  bodies  are  found  and  can  be  worked  to  advantage  by  making  use  of 
excellent  water  powers,  which  abound  in  the  region.  In  the  Ketchikan  mininf 
district  the  water  powers  are  available    for  the  entire  year. 

.MR.  H.  H.  PE.\RSO.\,  JR.,  president  of  the  New  Orleans  Railways  Com- 
pany has  given  out  the  following  list  of  its  officials  and  staff: Mr.  Chas.  H. 
Ledlfe,  first  vice-president;  Mr.  Jos.  H.  DeGrange.  second  vice-president;  Capt, 
John  G.  Wood-s.  general  manager  railway  department :  Mr.  Bankson  Taylor, 
general  manager  gas  department;  Mr.  .Mexander  Black,  chief  engineer  and 
electrical  department;  M  .  E.  B.  McKinney,  superintendent  power  houses: 
Mr.  H.  A.  Ferrandou,  auditor  of  the  City  &  Orleans  Railroad  Companies;  Mr. 
E.  J.  Morris,  master  mechanic;  Mr.  John  R.  McGivney,  purchasing  agent. 

PROF.  A.  G.  BELL  has  been  very  busy  lately  over  his  aeroplane.  .\  tele- 
gram from  Sydney.  C.  B..  of  July  28,  says:  Prof.  .-Mexander  Graham  Bell  has 
nearly  completed  his  flying  machine,  which  he  expects  to  test  very  shortly. 
The  machine  is  being  built  under  his  personal  direction  and  is  radically  different 
from  Sanlos-Dumont's  machine.  Ever>'  effort  has  l>een  made  to  keep  secret  not 
only  the  details  of  the  construction,  but  the  fact  that  such  a  machine  is  being 
built.  .Ncveriheless,  it  is  reported  to  l>e  20  feet  long  and  to  be  composed  of 
twenty-five  distinct  parts.  It  is  celled  internally  with  canvas  and  in  places 
with  linen  stretched  on  piano  wires.  Five  miles  of  this  wire  were  used  in  the  con- 
struction.     The  principle  of  the  kite  will  be  utilized  to  a  considerable  extent. 

ATTENDANTS  AT  CONTRACTORS'  MEETING.— Up  to  the  present  time 
we  have  not  received  the  list  of  those  in  attendance  at  the  recent  annual  con- 
vention of  electrical  contractors  in  Philadelphia,  although  it  was  promised 
officially  at  the  time.  Through  the  courtesy  of  Mr.  Alexander  Henderson,  who 
managed  the  special  train  from  New  York  to  Philadelphia,  we  are  able  to  give 
below  the  names  of  his  party:  H.  C.  .\dams,  Peru  Electric  Manufacturing 
Company.  New  York,  N.  Y. ;  G.  A.  .-Vunable,  Cutter  Electric  &  Manufacturing 
Company,  .New  York,  N.  V.;  Thomas  H.  Bibl>er.  J.  L.  Kirkland,  H.  B.  Kirk- 
land,  Thos.  G.  Grier  and  R.  R.  Corey,  .\mcrican  Circular  Loom  Coitt  ••■  • 
.\rthur  Bo»lcy.  Electric  Material  Company.  Baltimore.  Md. ;  C.  A.  V' 
Marine  Engine  and  Machine  Company,  New  York.  N.  Y.;  John  H.  Dalr 
Manufacturing  Company,  New  York.  N.  V.;  Avery  P.  Eckert.  Safety  In<-u  ..tr.l 
Wire  &  Cable  Company,  New  York,  N.  Y.;  A.  C.  Farrand,  City  Electiuuii^ 
Atlantic  City.  N.  J.;  E.  W.  Goldschmidt;  F.  M.  Hawkins  and  W.  B.  Hall, 
Pats  &  Seymour;  C.  I.  Hills;  Robt.  T.  Lozicr,  Bullock  Electric  Manufac- 
turing Company;  H.  G.  Issertel  and  Alex.  Henderson.  Sprague  Electric  Com- 
pany; W.  C.  Kallda,  B.  &  C.  Electric  Construction  Company.  Utica,  N.  Y.; 
J.  W.  McDcwell,  Manhattan  Electric  Supply  Company,  New  York,  N.  Y. ; 
H.  E.  Monk.  Ostrander  &  (."oinpany.  New  York.  N.  Y.;  J.  M.  Wakeman.  T.  C 
Martin  and  George  W.  Elliott.  Electrical  Would  axd  Encinee*;  Mortimer 
Norden.  Norden  Bittner  Electric  Company.  New  York,  N.  Y. ;  G.  .\.  Nisbet, 
G.  1.  Company.  .New  York.  N.  Y.  ;J.  B.  Olson.  Habirshaw  Wires,  New  York.  N. 
Y. :  .\.  .\.  Pope.  Luther  Stieringer  and  .Xrthur  Williams,  New  York  Edisor,  1 
pany:  J.  Jone«.  Jr..  I.  Jones  &■  5v>n.  New  York.  N.  Y.:  Robt.  McKean  T' 
Thonias  &  Betl«.  New  York.  N.  Y. :  W.  J.  Watson.  .Xmerican  Electrical  \'' 
New    York.    N.    Y.;    C.    L.    Eidlitz.    Pres.    National    Electric    Contractor'' 

ciation.   New  York.  N.   Y. ;  Harry  .Mexander.  New  York.  N.   Y. ;   Fred   B;..>  1 

Blackall  &■  Baldwin,  New  York.  N.  Y.;  A.  J.  Martin.  Commercial  Construction 
Comt»any.  New  York.  N.  Y.;  S.  Davis.  Conduit  Wiring  Company.  New  York, 
N.  Y.:  Mr.  Haviland,  Edwards  &  Company.  New  York.  N.  Y.;  J.  C  Hatael. 
Hattel  &  Buehlcr.  New  N  ork.  N.  Y.;  Geo.  W.  Russel.  Ru»»el  K  Company, 
New  York.  N.  Y. ;  J.  R.  Strong.  Tucker  Electric  Construction  Company.  New 
York.  N.  Y.;  J.  P.  Van  Wagoner,  Van  Wagoner  &  Linn.  New  York.  N.  Y. : 
E.  S.  Kcefer.  Western  Electric  Company.  New  York,  N.  Y. ;  J.  C.  Steams.  Buf- 
falo, N.  v.;  W.   H.  Morton,  Johnson  &  Morton.   Utica.   K.  Y.;   F.   L.  Frost. 
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Albany,  N.  Y. ;  James  Hilton,  Rodgers  &  Hilton,  Syracuse,  N.  Y. ;  J.  H. 
McCarthy.  McCarthy  Brothers  &  Ford,  Buffalo,  N.  Y.;  H.  L.  Sackett,  Buffalo, 
X.  Y. ;  Mr.  Wilhelm,  Wilhelm  Telephone  Manufacturing  Company,  Buffalo, 
X.  Y.;  H.  D.  Pierce,  Water  Valley,  X.  Y.;  F.  W.  Xewman,  Albany  District 
Telephone  Company;  K.  G.  Bernard,  Troy,  N.  Y. ;  Messrs.  Schmidt,  Horton, 
Whipple,  Jennings,  Peacock,  Crowley,  Hall  and  Kingston,  all  of  Rochester, 
'  N.  Y. ;  E.  E.  Newbury,  St.  Louis,  Mo.;  Frank  J.  Miner,  Seidlcr-Miner  Elec- 
i  trie  Company,  Detroit,  Mich.;  Mr.  Sutter;  Mr.  Andrews;  Frank  Stout,  I.  P. 
I  .Frink  &  Company,  New  York,  X.  Y. ;  Mr.  Luckhurst;  J.  F.  Burns,  Schenec- 
tady, N.  Y.;  C.  E.  Corrigan,  Osburn  Conduit  Company,  Xew  York,  X.  Y. ;  H. 
C.  Roberts,  H.  C.  Roberts  Electrical  Supply  Company,  Philadelphia,  Pa.; 
Messrs.  Dolbier  and  Coster,  Walker  &  Kepler;  Thos.  H.  Townsend,  Vallee 
Brothers  Electric  Company;  Mr.  Keller,  Keller,  Pike  &  Company,  Philadelphia, 
Pa.;  Mr.  Boyd,  Baltimore,  Md. ;  Mr.  Gray,  Minneapolis,  Minn.;  Judge  Mc- 
Cleary,    Detroit,    Mich. 


NEW    INDUSTRIAL    COMPANIES. 


THE  RAILWAY  AXD  ELECTRIC  SUPPLY  COMPANY  has  been  formed; 
capital,   $50,000.      Directors:    H.    M.    Shaw,    East    Orange;    E.    E.    Shaw,   G.    C. 
1      Moon,   New  York. 

i  THE    EASTERN    INSULATION    COMPANY,    formed    at    Xewark,    N.    J., 

will  manufacture  wire   insulation;   capital   stock  $100,000;   incorporators,   Robert 
W.  Taylor,   Rudolph  Brummeshop,   Louis   P.    St.   Clair. 

AUTOMATIC  CALLS.— The  Wilson  Automatic  Bell  Call  and  Fire  Alarm 
Company  has  been  incorporated  at  Buffalo;  capital,  $100,000.  Directors:  Edward 
J.   Bowen,   L.    E.    Haynes  and   F.   S.    Parker,   Buffalo. 

,  THE    LAGOXDA    MAXUFACTURING    COMPANY,    of    Springfield,    Ohio, 

'        has  been  incorporated  by  H.  C.  Wineland,  J.  W.  Gunn,  C.   Pence,  and  Baldwin 

McGrew   to   manufacture   boiler   cleaners,   tools,    supplies   and    steam   specialties. 

Capital  stock  $10,000. 

THE  POMEROY   MOTOR   VEHICLE  COMPANY,   of   Brooklyn,   has   been 
<        chartered  by  the  Secretary  of  State.     The  capital  stock  is  $120,000.     The  direc- 
i        tors  of   the   company    for   the   first   year   are   as   follows:    Bernard   H.    Pomeroy, 
James  L.  Lazelle  and  Charles  D.  Winfield,  of  Brooklyn. 

THE  GENERAL  ENGINEERING  &  CONSTRUCTION  COMPANY  re- 
cently organized  at  Akron,  Ohio,  with  R.  T.  Nailer,  president,  C.  J.  Brunner, 
vice-president,  and  J.  E.  Leighton,  secretary-treasurer,  will  do  electrical  con- 
struction work  and  manufacture  electric  tram  cars  and  outfits  for  industrial 
equipments. 

CLARK  WIRELESS  TELEGRAPH  CO.— Articles  of  incorporation  of  the 
Thos.  E.  Clark  Wireless  Telegraph-Telephone  Company  have  been  filed  at  Lan- 
sing, Mich.  The  capital  stock  is  $250,000,  of  which  $150,000  is  paid  in  and 
the  shareholders  are  Thomas  E.  Clark,  $50,000;  John  Hubbard,  $25,000;  Thomas 
F.  Ahern,  $25,000  Thomas  E.  Clark,  trustee,  $75,000;  John  Hubbard,  trustee, 
$25,000;  Thomas  F.  Ahern,  trustee,  $50,000.  The  company  has  bought  out  all 
Clark's  patents,  and  the  instruments  and  equipments  worked  under  Clark's 
patents  in  Detroit  by  the  American  Engineering  Co.  and  these  have  been 
turned  over.  This  new  organization  will  be  a  parent  concern,  doing  business 
after  the  plan  adopted  by  the  Bell  Telephone  Company  in  formiiig  subsidiary 
companies   to    control    certain    districts. 


LEGAL. 


STORAGE  BATTERY  SUIT  DECIDED.— On  July  23,  1902,  Judge  Kohl- 
saat.  at  Chicago,  dissolved  the  restraining  order  granted  against  the  Porter 
Battery  Company  of  Chicago  under  suit  brought  by  the  Electric  Storage  Battery 
Company  of  Philadelphia.  Injunction  against  the  manufacture  of  the  Porter 
storage  battery  was   denied. 

CAR  FENDER  ORDIXAXCES.— As  to  car  fenders,  a  judge  has  decided 
that  the  city  council  has  no  right  by  legislative  outhority,  either  ex- 
pressed or  implied  to  pass  an  ordinance  requiring  a  street  railway  company 
to  place  fenders  on  all  its  cars.  The  street  railway  company  refused  to  obey 
the  ordinance  and  suit  was  brought  to  enforce  it. 

IMPORTATION  OF  STORAGE  BATTERIES.— Judge  Thomas,  in  the 
U.  S.  Circuit  Court,  New  York,  has  granted  a  temporary  injunction  restraining 
the  International  Power  Company  and  the  Manhattan  Transit  Company  front 
importing,  manufacturing,  selling  or  using  any  storage  batteries  made  under 
the  Brush  patent  of  1886,  claimed  to  be  owned  by  the  Electric  Storage  battery 
Co.,  and  especially  the  "so-called  Fulmen  batteries."  The  defendants  are 
required  to  show  cause  on  August  6  why  the  injunction  should  not  be  made 
permanent.  The  order  of  the  court  was  served  upon  Geo.  W.  Hoadley,  treas- 
urer of  the  International  Power  Company,  and  F.  \V.  Curtis,  secretary  oi  the 
Manhattan   Transit   Company. 


XTrabe  IRotes* 


T?IE  STANDARD  ELECTRIC  COMPANY,  of  Erie,  Pa.,  has  been  incor- 
porated under  the  laws  of  Pennsylvania,  and  has  changed  its  name  to  that 
of  the  Federal   Electric   Company. 

NOME,  ALASKA. — The  .lohn  M.  Klein  Electrical  Works  recently  shipped 
fifty  telephones  to  Nome  for  a  new  telephone  system  that  will  be  established 
there.  This  house  has  a  great  demand  for  telephones  all  over  the  coast  for 
independent  companies  and  private  lines. 


IXDICATIXG  ENCLOSED  FUSES.— The  Chaie  Shawmut  Company,  Bo*- 
ton,  Ma««.,  have  issued  a  circular  describing  a  line  of  enclo«ed  ftuc*  fitted  with 
the  Morse  indicator.  The  fuses  are  made  from  single-light  size  np  to  a  capacity 
of  500  amperes  and  for  circuits  from  125  volts  to  2,500  volts. 

CLEVELAND,  OHIO. — The  Brown  Hoisting  Machine  Company  has  been 
awarded  the  contract  for  the  largcitt  of  three  mammoth  cranes  to  be  installed 
in  the  new  i>lant  of  the  William  Todd  Company,  as  Voungstown.  It  will  have 
a  70-ft.  span  with  60  tons  capacity,  and  will  be  electrically  driven. 

THE  GREGORY  ELECTRIC  COMPANY.  Chicago,  in  a  pipage  pamphlet 
publishes  a  list  of  installations  which  it  has  supplied  with  electrical  apparatiu. 
The  2,000  or  more  names  in  this  list  make  the  pamphlet  a  useful  reference  list 
to  central  stations  and  isolated  plants.  Every  State  in  the  Union  appears  to 
be   represented,   and   also    several    foreign   countries. 

ELECTRICITY  I.V  CEMfIXT  WORKS.— An  interesting  article  appeared 
in  these  pages  on  July  19,  of  the  use  of  electricity  at  the  American  Alien 
Cement  Com,,any's  VN'orks,  West  Camps,  X.  J.  We  learn  that  all  of  the 
electrical  machinery,  with  the  exception  of  the  balancing  transTbrmer,  wa» 
furnished  by  the  Crockcr-Whccler  Co.,  of  .Ampere,   X.  J. 

STUART-HOWL.\ND  CO.MPANY,  279-287  Devonshire  Street,  Boston,  re- 
port great  activity  in  business.  They  now  have  12  salesmen  on  the  road  calling 
upon  the  electrical  trade  throughout  the  greater  part  of  the  United  States  and 
Canada.  Their  foreign  trade  is  also  increasing  and  is  quite  a  factor  in  their 
business.  They  have  recently  acquired  several  exclusive  Eastern  agencies, 
including  that  of  the  .\cme  time  switch. 

W.\RRE.X,  OHIO.— The  Sterling  Electric  Company  has  elected  old  director* 
as  follows:  W.  A.  Smith,  C.  G.  Denison,  G.  C.  Webster,  Wm.  Coale,  Washing- 
ton Hyde,  Charles  Devoe  and  G.  B.  Devoe.  Officers:  W.  .\.  Smith,  president; 
C.  G.  Denison,  vice-president;  G.  C.  Webster,  secretary,  and  Wm.  Coale,  treas- 
urer. It  was  decided  to  increase  the  capital  stock  from  $50,000  to  $1,000,000. 
Work  on  an  addition  to  the  plant  has  been  started. 

COLUMBUS,  OHIO.— John  G.  Webb  and  H.  A.  Fisher,  of  the  Columbns, 
Delaware  &  Marion  Railway,  visited  the  fac'ory  of  the  Kuhlman  Car  Company, 
Cleveland,  a  few  days  ago  to  inspect  the  new  cars  being  built  for  the  company. 
They  are  among  the  finest  cars  ever  built,  being  57  ft.  over  all,  with  smoking 
compartments  and  all  modern  improvements.  They  will  be  equipped  with  fotir 
75-hp  G.  E.  motors  and  with  the  type  N.  multiple  unit  controllers. 

WOTTON  ELECTRIC  &  M.\NUF.\CTURING  COMP.\NY,  of  Atlanta.  Ga.. 
have  recently  installed  an  up-to-date  cabinet  shop,  and  are  prepared  to  fill  orders 
promptly  for  annunciators,  etc.,  in  regard  to  which  they  have  just  issued  a 
neat  little  bulletin,  which  is  now  about  ready,  and  which  brings  out  very 
proininently  the  features  most  vital  in  the  manufacture  of  this  important  class 
of  apparatus.  The  condenser  is  always  worth  consideration,  and  copies  of 
another  bulletin  on  it  should  be  also  secured. 

THE  GREEN  FUEL  ECONOMIZER  COMPANY,  Mattawan.  N.  Y.,  have 
recently  issued  a  handsome  catalogue  in  octavo  size,  of  about  100  pages,  devoted 
to  the  Green  economizer.  .\  large  number  of  plants  are  illustrated  in  which 
the  economizer  has  been  installed,  while  prospective  and  diagrammatic  details 
are  given  of  the  construction  of  this  well-known  apparatus.  These  are  accom- 
panied by  numerous  testimonials  from  users.  There  is  also  a  large  amount 
of  technical  data,  with  tables,  etc.,  relative  to  chimneys  and  fuel,  boiler  tem- 
peratures, etc.  The  pamphlet  is  not  only  interesting,  but  valuable,  and  of  the 
kind  that  an  engineer  usually  keeps  around  on  his  desk. 

HARRISBURG  E.XGINES.— The  Harrisburg  Foundry  &  Machine  Works. 
Harrisburg,  Pa.,  has  gotten  out  in  unique  form  a  list  of  Harrisburg  engines  in 
use  all  over  the  world.  The  usual  book-form  of  such  lists  is  departed  from; 
in  this  case  the  list  is  given  on  one  slip  of  paper  22  ft..  10  in.  long  by  4yi  in- 
wide,  and  folded  in  zig-zag  fashion  so  as  to  make  a  pad  about  3  in.  by  4^  in. 
when  it  is  closed  up.  The  list  is  arranged  by  States  and  foreign  countries, 
alphabetically,  the  names  of  the  concerns  operating  Harrisburg  engines  and 
their  location,  together  with  the  horse  power  of  the  engines  being  given.  The 
total  horse  power  represented  is  given  as  near'y  one-half  million. 

THE  GEO.  WORTHINGTION  COMPANY.  95103  St.  Clair  St..  Cleveland, 
Ohio,  a  well-known  and  large  liardware  concern,  have  issued  a  very  hand- 
some catalogue  in  paper  cover,  devoted  almost  entirely  to  electrical  apparatus 
and  supplies,  and  known  as  their  electrical  catalogtie.  There  are  no  fewer 
than  150  pages,  all  of  which  are  profusely  illustrated,  while  details  are  given 
of  the  apparatus,  with  prices.  The  book  includes  annunciators,  electric  gas 
lighters,  push-buttons,  switches,  lamps,  cable  clips,  pulley  blocks,  conduit,  mag- 
netos, electric  motors,  fuses  and  fuse  blocks,  insulated  wire  and  cables,  small 
generators,  insulating  materials,  etc.     Several  hundred  cuts  are  shown. 

ECONOMICAL  ELECTRIC  L.\MP  COMP.\NY.  123  Liberty  Street.  New 
York  City,  have  jusi  issued  a  very  neat  and  interesting  little  pamphlet  entitled. 
■'.\  Tale  of  a  Turndown."  devoted  to  their  ingenious  lamp  for  giving  two 
degrees  of  light.  The  lamp  screws  into  an  ordinary  socket,  and  when  current 
is  on.  the  amount  of  light  can  be  changed  without  touching  the  bulb.  There 
are  two  strings  with  lettered  tags:  one  says  "Dim"  and  the  other  says  "Bright." 
and  each  when  pulled  giver  a  corresponding  illuminarion.  Lamps  of  several 
candle  powers  and  voltages  are  furnished  and  prices  are  quoted  on  large  or 
small  quantities.      \  price  list,  pamphlet,  etc..  will  be  sent  on  application. 

BUYING  .\N  AUTOMOBILE. — .-V  good  plan  for  the  beginner  at  automobiling 
is  to  buy  a  second-hand  machine,  says  Country  Life  in  .■iiru-nViJ.  There  may 
be  good  reasons  against  this;  the  previous  owner  may  have  abused  his  car.  or  a 
new  car  may  have  more  improvements  or  conveniences:  still,  price  is  an 
objecr  to  many,  and  good  second-hand  cars  may  be  had  from  the  manufacturers 
who  have  used  them  for  demonstration  or  similar  purposes.  .\  little  paint  and 
overhauling  will  often  change  a  well-worn  automobile  into  a  desirable  bargain 
for  the  prospective  automobilist.  .-\gain,  some  owner  may  desire  a  larger  or 
more  powerful  car.  in  which  case  he  is  willing  to  dispose  of  his  present  machine 
at  a  reasonable  price,  and  in  first-class  condition. 

P.\CK.-\RD  L.-\MPS.— The  success  of  the  Packard  lamp  in  the  last  year  has 
been    most   pronounced,   especially   among   the   street   railway   companies.       The 
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lamps  have  not  only  met  the  requirements,  Init  there  has  been  an  acttial  saWng. 
it  is  stated,  by  two  of  the  largest  street  railway  companies  in  the  world  in 
lamp  renewals,  one  of  jy/j  per  cent.,  another  of  20  per  cent,  over  previous 
year.',,  in  one  case  with  the  same  number  of  lamps  and  in  the  other  with  an 
increase  in  the  lamps  in  actual  use  of  about  8  per  cent.  This  success  in  the 
street  rr.ilway  line  has  followed  closely  upon  their  success  in  the  manufac- 
ture of  lamps  for  commercial  service,  and  is  due  largely  to  the  policy  of  the 
company  in  sticking  to  standard  lamps  and  avoiding  novelties  and  freaks.  The 
Klectric   .\ppliance   Company   are  selling  agents,   Chicago. 

WALR.XTH  fJA.S  EXGI.N'ES.— The  demand  for  Walrath  gas  engines  has 
become  so  great  that  the  company  has  been  compelled  to  enlarge  its  plant  at 
Marinette  several  times,  and,  having  reached  the  limit  of  its  capacity  again, 
they  have  decided  to  erect  an  entirel>  new  plant  at  Warren,  Pa.,  which  is  now 
in  course  of  construction,  and  which  it  is  expected  to  be  in  full  operation  by  the 
lieginning  of  the  year.  It  is  the  intenlixn  of  the  company  to  devleop  the  engine 
in  large  sizes  for  use  on  producer  gas,  and  with  this  end  in  view  has  erected 
at  its  factory  a  complete  Taylor  producer  for  thoroughly  testing  their  machines. 
It  may  be  recalled  that  this  engine  received  the  highest  award  at  the  Pan- 
.\mcrican  Ex|K>sition.  The  Eastern  agents,  the  MacKay  Engineering  Company, 
also  reports  the  sale  of  two  engines,  liS  and  iso-hp,  for  belted  service,  to 
the  town  of  .Middieboro,  Mass.,  as  well  as  one  20  and  one  30-hp  engine  for 
Boston  parties,  in   addition  to  some  smaller  machines. 

THE  W'ORLD'.S  WORK  for  August  gives  a  large  portion  of  its  pages  to  the 
seasonable  subject  of  the  uhole  people  at  play.  .X  series  of  strikingly  inter- 
esting stories  and  experiences,  descriptions  of  recreation  country,  articles  on 
striking  development  of  the  contincntalwiilc  business  of  vacation-making,  all 
filled  with  the  spirit  of  the  American  summer,  are  written  by  Walter  H  Page, 
Juli.in  Rali)h.  Lindsay  Denison,  Charles  F.  Holder,  E.  T.  W.  Chambers,  Arthur 
<;oorlrich.  W.  ('•.  Cuniff  and  Ray  Stevens.  .\nd  the  hundred  illustrations  which 
accompany  this  sftecial   feature  of  the  number  help  the  text  to  bring  the  reader 


into  the  midst  of  the  Great  North  Woods,  the  varied  Xew  England  resorts 
by  \Nisconsin  Lakes,  over  the  Rockies,  by  the  shores  of  Santa  Caialina.  Be 
sides  the  usual  March  of  Events  and  Among  the  World  Workers  there  art 
such  additional  features  as  Frederick  Palmer's  fine  article  about  West  J  ;r.- 
aftc-  '    -'.rated  by  Frances  Benjamin  Johnston — a  companion  ..... 

to  <  right's  Xaval  Academy  article  in  the  July  number — :-■   . 

inu.'t   ,,..^     ... ..,;._:!   of   How   Labor   is   Organized,   by    Ray    Stannard    !         - 
Russell    Doubleday,    who    wrote    A    Gunner    Aboard    the    Yankee,    tells 
new    20-hour    trains    between    Xew    York    and    Chicago — a    striking   cha;  • 
American    progress — and   O.    P.    Austin,    Chief   of   the    Bureau    of    Stati-- 
Washington,  discusses  the  future  of  the  American  commercial   invasion 
THE    EXIDE    BATTERY,    manufactured    by    The    Electric    Storage    1 
Company,  of   Philadelphia,   combines,  it  is  claimed,  the  three  necessary   it.        i 
of   a  commercially    successful   automobile   battery — high   capacity,   long  lil\      ni 
freedom   from  structural  weakness.     A  phenomenally  high  mileage  capacit\     :■*$ 
not   at    all    imply   a    commercially   successful    battery,    as   the    increase    ir.    •       - 
mainten;incc  cost  far  outweighs  the  advantages  thus  gained.     The  Exide 
is  the   result   of  a  most   careful   series   of  tests   made   by   The    Electric    .'~ 
Battery  Company  in  the  operation  of  vehicles  by  the   Xew  York  Transp-  • 
Company,    which   after  a  year  or  more  of  continuous   service   with   sevei-. 
sets    of    the    Exide    decided    that    these   batteries    provided    a    sufficient    milcSL 
capacity   for  all   classes  of  service,   together  with  a  cost   of  operation,   includir. 
maintenance,   which    is    reasonable.      Runs   of   over    sixty   miles   have   been    fn. 
quenlly  made  and  a  conservative  estimate  of  the  life  of  these  cells  is  placed  ;. 
6,000    miles.      An   interesting   statement   is   made    by   an    engineer   who   h ro- 
under  his  personal  observation   hundreds  of  electrical   vehicles  in   daily    - 
to  the  effect  that   the   Exide   Battery   is  "better  adapted  to   its   work   thai 
other  portions  of  the  equipment  and  in  point  of  maintenance  cost,  is  a  smaiu 
fact.-.r   in   the   total    expense   than    are,    for   instance,    the    rubber    tires    on    \.  k 
vehicle  it  runs." 


LXITEO  STATES  PATEXTS  ISSUED  JULY  21,  1902. 
(Conducted    by    Wm.    Rosenbaum,    Patent    .Xttorney.    140    Xassau    St.,    X.    Y.l 

7«S.oi6.      TRAIX    COXTROL    SYSTEM;    C.    E.    Barry,    Schenectady,    X.    Y. 

App.  filed  Dec.  16,  1898. 
7os.oi8.     CAR  BRAKE;  A.  Mroluska,  Detroit,  .Mich.     App.  filed  May   12,  1902. 

A  frame  under  the  platform  of  the  car  contains  gearing  interposed  lietween 

tlic   brake    staff   .-ind    the   brake   rigging. 
705,049.      CAR    TRICK;    H.    .\.    Dorncr.    Logansport,    Ind.      App.    filed    .\ov. 

18,   1901.     Details. 

705.056.  TOXGUE  SWITCH;  <;.  M.  Ervin.  Joluistown.  Pa.'  App.  filed 
Nov.  13,  1901.  The  Hcat  for  the  point  of  the  tongue  and  also  the  head  of 
the  adjacent  main-rail  arc  formed  by  a  separate  wear-plate  of  extra  hard 
metal,   which  can   be  removed  and   replaced. 

705.057.  KAIIUNV   TR.\(K    sHM(    it   U'l   ;    <;     M     Erving.    Johnstown,    Pa. 


?oS 


70."; 
705 


705 


705,028.     Car   Brake. 

App.  filed  Xov.  ij.  1901.  ,\  consiruclinn  whereby  the  harder  scctioni  of 
the  crossover  switch  or  other  track  structure  can  l.e  easily  removed  and 
tepUce*!. 

,073.  DEVICE  FOR  PREVEXTINC,  HUMMIXG  OF  TF.LEPIIOXE 
WIRES;  M  Grovcr.  Bidwrll,  Ohio.  .\pp.  filed  Sept.  6,  1901.  (Sec 
I  age   175.) 

.075.     CAR  SEAT;   H.  S.  Hale.  Philadelphia,   Pa.     App.  filed   April  2.  1902. 

.\  polcslal   for  n  car  seat  consisting  of  two  plates  itccured  together  at  Ibcir 

side  edges,  one  l>eing  flat   and  the  other   bulging. 
,076.     MANITACTIRE  OF  CARHOX  ELECTRODES;  C.  M.  Hall.  Niag 

nra    Falls.    X.    V.      .\pn.    filed    Oct.    19.1902. 
,082.      SURFACE    COXTACT    ELECTRIC    R,\ILWAY;    E.    M.    Hewlett. 

Schenectady.    X.    V.      .\pp.    fileti   Oct.    20,    1897. 

.083.  ELECTRIC  R.MLWAV:  F.  W.  Hild  and  S.  B.  Stewart.  Jr..  Schnec- 
tndy.   X.   Y.     .\pp.  fileil   Xov.   30.   1900. 

.092.  SUPERVISORY  RELAY;  W.  Kaisling.  Chicago.  III.  App.  filed 
I"cb.  4.    looi.      (See  page   175.) 

I3«.  RAILWAY  TRA(  K  STRUCTURE;  J.  H.  Pflieger.  Johnstown.  Pa. 
.\pp.   filed  Xov.    19.   1001.     The  wear-plate  is  provided  with  lugs  extending 
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outward  and  engaging  with  portions  of  the  structure  and  being  s.-vured 
thereto  by  means  of  keys  or  wedges. 

136.  KLECTROM.XGXETIC  SWITCH  FOR  SURFACE  COXT.U  j 
ELECTRIC  RAILWAY  SYSTEMS;  W.  B.  Potter,  SchenecUdy,  X.  \ 
.\pp.   filed   Oct.    II,    1897. 

137.  ELECTRIC  SWITCH;  W.  B.  Potter,  Schenectady,  X.  Y.  App.  file: 
July   27.    1900.      Renewed   April   23,    1902. 

138.  BLOWOl  T  MAGXET;  W.  B.  Potter,  Schenectady,  X.  Y.  Apr' 
filed    l-'eb.    28,    '901.      Renewed    April    23.    1902. 

150.  STREET  CAR  FEXDER;  H.  J.  Schuldt,  St.  Paul.  Minn.  App.  filcc 
.Nov.  25.  1901.  A  pair  of  toggle  le\-ers  for  supiwrting  the  fender  arc  com- 
bined with  a  trip  ^nd  resetting  device  controlled  by  a  plunger  which  tbc 
motorman  can  operate  with  his  foot. 

164.  RAILWAY  SWITCH;  A.  G.  Turcotte.  Holyoke,  Mass.  App.  file 
Jan.  27,  1902;>  A  projection  from  the  car  co-o|>erate$  with  cetai: 
mechanism  in  the  roadbed  for  throwing  the  switch. 


705,057.     Railway  Track  Structure. 

70S.179.  PUSH  POLE;  H.  Wchler.  Harrisburg.  Pa.  App.  filed  May  15.  190. 
A  pu»h-|>ole.  the  body  portion  of  which  is  tubular  and  formed  of  a  seric 
of  metal  strips  l)olte<l  or  riveted  together,  and  heads  Mcured  to  the  opp> 
site  end*  of  the  pole. 

foi.199-      ADJUSTABLE   BR.VKE    HEAD;   G.    P.    Ritter.   Chicago.    HI.      .\pr 
file<l  May   15.   1902.     The  brake  head   has  a  journal  opening  for  a  journal 
on  the  end  of  the  brake  beam  and  a  friction  strap  is  secured  to  the  hea 
and   adapted  to  grip  the  journal  end  of  the  brake  l>eam  to  hold  it  at  arv 
point    of   adjustment. 

-".•i.JJiS       TRICK    BOLSTER;    H.    R.    Keithlcy.    BufTalo.    X.    Y.      App.    file.^ 
.\pril  II.  1902.     Upper  Z-bars  arran(red  with  their  wrbs  vertically  and  lowr- 
Z  bars  arranged   with   their  webs   vertically,   the  flanges  of   the  bars   hein 
superposed  at  the  ends  of  the  bolster. 

7o$.4S«  IRIDESCEXT  COATIXG  OF  COPPER.  BROXZE.  OR  LIKE  SUR 
F.\CES;   Duncan   Sinclair.   Coalhrookdale.   Eng.      App.   filed   Dec.   31.    190" 

705.46ft.     STREET  CAR  FFXDER;  O.  .Spi Hern  Spit rer.  Brunnersdorf.  Kaaden 
Austria-Hungary.      .\pp.    filed    .\pril    5.    1902.      A   pivoted    frame   suspende 
horiiontally  below  the  car  body  and  carrying  strong  brushes  at  its  f«rwar'' 
end.  which  can  be  let  down  when  desired  by  the  motorman. 
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Great  Traction  Developments. 

The  public  of  Greater  New  York  is  at  present  more  impressed  with 
the  fact  that  preparations  are  being  made  to  provide  it  with  the 
new  rapid  transit  facilities  that  it  needs  than  with  the  not  less 
striking  fact  that  all  the  work  in  question  depends  upon  electricity. 
We  print  elsewhere  a  summary  of  Mayor  Low's  admirable  locution 
on  the  subject  of  the  transportation  problems  of  Manhattan  Island, 
and  it  is  curious  to  note  even  there  how  the  speaker  harks  back 
constantly  to  what  electricity  is  going  to  do,  without  being  con- 
scious apparently  that  but  for  electricity,  the  problems  would  be 
approached,  and  would  have  to  be  solved,  in  very  diflferent  fashion. 
The  same  is  true  of  the  Chicago  aldermen  who  have  been  in  New 
York  lately,  investigating  subways  and  systems,  and  have  evidently 
gone  home  impressed  deeply  with  the  idea  that  their  great  city  must 
have  an  equal  share  in  the  benefits  that,  apparently,  electricity  alone 
can  confer  on  modern  centers  of  dense  population. 


Electricity  is  indeed  the  keynote,  and  every  electrical  engineer  is 
stimulated  at  once  by  the  magnificent  opportunities  of  new  work 
thus  presented,  as  well  as  by  the  confident  manner  in  which  the  leading 
and  most  progressive  communities  of  the  Old  World  and  the  New 
lay  these  burdens  and  responsibilities  upon  his  shoulders.  With  these 
pending  changes  accomplished,  the  age  of  steam,  cable,  air  and  horse 
will  have  definitely  closed  in  urban  transportation,  and  electricity 
alone  will  reign  exclusively  and  supreme.  And  while  this  means 
much  to  the  electrical  engineer,  it  means  not  less  to  the  art  and  In- 
dustry; for  even  with  the  existing  outlook  it  is  impossible  to  con- 
ceive how  the  plant  and  apparatus  required  can  be  furnished  without 
large  additions  to  manufacturing  facilities  already  madequate  to 
meet  the  demand. 


So  far  as  New  York  is  concerned,  it  is  well  enough ;  but  there  is 
involved  a  great  gain  to  the  traveling  public  at  large.  Not  only 
is  the  Pennsylvania  Railroad  committed  to  the  adoption  of  electricity. 
but  the  New  York  Central  has  reached  the  point  where  it  breaks 
away  from  an  ancient  regime  and  adopts  the  newer  motive  power, 
with  all  that  is  implied  in  so  serious  and  momentous  an  improvement. 
It  would  indeed  have  beer  an  intolerable  anachronism  for  the  filthy 
old  Park  Avenue  tunnel  to  continue  operated  by  steam  while  other 
trans-continental  accesses  and  all  the  local  subway  routes  were 
being  traversed  by  means  of  electricity ;  and  it  is  interesting  to 
note  that  having  once  determined  to  adopt  electricity  terminally,  the 
New  York  Central  avows  itself  ready  to  utilize  the  same  agency  for 
its  large  suburban  business.  In  fact,  that  change  was  again  con- 
sequent and  inevitable ;  but  it  is  better  to  have  it  come  as  part  of  a 
systematic  and  scientific  programme  than  as  a  slow  and  pieceine.al 
revolution  keeping  things  in  confusion  over  a  long  series  of  years. 
That  the  change  again  may  involve,  througli  the  use  of  common 
electrical  methods,  a  close  alliance  between  New  York  Central  and 
the  Manhattan  Elevate  1  system,  is  by  no  means  improbable ;  is,  in- 
deed, strictly  logical. 


German  Electrical  Standardization. 

Following  in  the  wake  of  the  American  Institute  of  Electrical 
Engineers,  the  Association  of  German  Electrical  Engineers  appointed 
a  standardization  committee  last  year  to  draw  up  a  set  of  rules 
relating  to  the  testing  and  classification  of  electric  machinerj-.  The 
committee  presented  its  first  report  in  1901.  This  year  an  extended 
and  more  complete  report  has  been  accepted,  which  bids  fair  to  be 
officially  adopted  in  Germany  in  the  near  future.     It  is  interesting 
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to  notice  the  resemblances  and  differences  between  the  reports  of  the 
German  and  American  standardization  committees.  They  follow  the 
same  general  lines,  commencing  with  definitions  and  ending  with  a 
table  of  voltages ;  but  the  differentiations  are  of  the  greater  interest. 


Among  the  German  definitions  is  that  of  "starvoltage,"  as  dis- 
tinguished from  the  simple  "voltage"  of  a  three-phase  system,  and 
is  the  voltage  between  any  terminal  and  the  neutral  point.  This  term 
would  be  very  acceptable  in  our  own  general  use.  A  seemingly  use- 
ful German  classification  of  machinery  with  respect  to  service  is  that 
of 

(i)  Intermittent  service,  to  which  one  hour's  full  load  test  is 
applied. 

(2)  Short-period  service,  to  which  a  specified  period  of  load  test 
is  applied. 

(3)  Continuous  service,  to  which  ten  hours  of  load  test  is  applied. 
In  the  American  rules  there  are  only  two  classes:  that  of  con- 
tinuous service  tested  for  a  sufficient  period  to  attain  a  close  approach 
to  final  temperature,  and  that  of  discontinuous  service,  tested  under 
specified  conditions.  The  necessity  for  the  third  class  does  not 
appear  to  have  presented  itself  in  American  practice.  The  methods 
of  measuring  the  temperature  elevation  of  machines  follow  the  same 
lines  in  both  reports,  but  are  somewhat  more  detailed  in  the  German 
schedule.  The  new  American  rules  are  somewhat  more  precise,  how- 
ever, in  the  application  of  the  temperature  coefficient  of  resistivity  in 
copper. 


It  is  curious  to  observe  that  the  German  rules  specify  that  mechan- 
ical power  should  be  measured  in  horse-power.  This  seems  to  be 
deplorable,  although  on  commercial  grounds  it  may  be  temporarily 
condoned.  It  is  to  be  hoped  that  in  all  countries  the  kilowatt  will 
displace  the  horse-power  as  the  unit  of  power.  There  is  no  necessity, 
beyond  that  of  commercial  conservatism,  for  retaining  that  crude 
and  meaningless  unit  of  activity,  the  "horse-power."  Two  fre- 
(lucncies  also  are  recommended  in  the  German  report  for  alternating- 
current  circuits;  namely  25  and  50  cycles  per  second.  This  is  an 
improvement  over  the  American  rules,  which  still  recommend  three, 
namely,  25,  60  and  120  cycles  per  second. 


It  is  interesting  to  observe  that  the  high-pressure  testing  voltages 
are  similar  in  the  two  schedules,  the  American  rules  being  some- 
what more  stringent.  Above  20  kilovolts  of  normal  working  pres- 
sure, both  call  for  a  testing  voltage  of  50  per  cent,  extra.  It  is  to  be 
hoped  and  expected  that  every  civili7cd  country  will  elaborate  a  set 
of  standardization  rules  for  itself;  and  that,  following  upon  the 
confusion  which  would  thereafter  be  likely  to  ensue,  an  inter- 
national convention  may  ultimately  be  called,  at  which  a  single 
set  of  rules  may  be  selected  for  universal  use  all  the  world  over.  This 
achievement  will,  however,  probably  take  time  to  effect. 


Long  Distance  Transmission  by  Continuous  Currents. 

It  is  so  seldom  that  we  hear  about  the  transmission  of  power  by 
direct  currents,  that  a  novelty  of  this  sort  is  refreshing.  At  one  time 
it  was  fairly  common  to  find  direct-current  series  motors  of  small 
capacity  operated  from  constant-current  series-arc  circuits.  Now 
it  is  comparatively  rare  to  find  a  constant-current  motor.  The  trans- 
mission plant  from  St.  Maurice,  on  the  Rhone,  to  Lausanne,  Switzer- 
land, a  distance  of  about  35  miles,  employs  the  constant-current  sys- 
lorn  at  a  total  pressure  of  23  kilovolts.  At  the  generating  station 
there  are  five  i.ooo-hp  turbines,  each  turbine  driving  a  pair  of  D.  C. 
generators  of  150  amperes  and  2.300  volts  maximum.  All  the  ten 
D.  C.  generators  are  connected  in  scries  to  produce  a  total  maximum 
of  23.000  volts.     The  disadvantages  of  a  system  of  this  sort  are  the 


high  electric  pressure  brought  to  bear  upon  the  insulation  of  each 
generator  in  the  series,  the  danger  of  flashing  at  commutators,  and 
the  reduced  plant  efficiency  of  the  copper  in  the  transmission  lines; 
since  in  the  three-phase  system  of  the  same  voltage  betwen  wires 
the  copper  could  be  reduced  25  per  cent.  The  advantage  of  the  sys- 
tem is  its  great  simplicity.  There  is  no  necessity  for  a  switchboard. 
The  power  transmission  plant  virtually  becomes  a  series  arc-light 
plant  of  relatively  large  current,  and  with  a  relatively  large  number 
of  series  generators. 


Under  special  conditions,  and  with  careful  installation,  there  seems 
to  be  no  reason  why  such  a  plant  should  not  be  more  convenient 
and  economical  than  a  three-phase  plant  of  the  same  capacity.  Thi- 
only  shows  that  it  is  not  safe  to  conclude  that  one  particular  system 
cannot  serve  a  certain  purpose;  merely  because  it  is  the  almost  uni- 
versal custom  to  adopt  another  system  for  that  purpose.  It  is  like- 
wise proverbial  that  there  are  always  alternative  methods  for  exter- 
minating an  ordinary  specimen  of  the  feline  race. 


In  connection  with  tlie  same  system,  a  Thury  direct-current  d>Tiamo 
is  stated  to  have  been  built  for  25  kw  at  one  ampere  and  25  kilovolts. 
This  seems  to  be  by  far  the  highest  direct-current  voltage  obtained 
from  a  single  commutator.  We  are  familiar  with  series-arc  dynamos, 
which  develop  a  terminal  e.  m.  f.  of  ten  or  even  twelve  kilovolts ;  but 
this  pressure  has  been  looked  upon  as  the  limiting  value.  In  the 
Lausanne  generator  the  average  e.  m.  f.  between  commutator  seg- 
ments is  about  500  volts,  and  means  are  described  for  applying  an 
air-blast  to  the  brush  contacts  on  the  commutator,  on  the  principle 
of  the  blower  in  the  Thomson-Houston  arc  dvnamo. 


Although  this  is  a  great  achievement  in  its  way.  and  a  direct- 
current  dj-namo  of  25  kilovolts  would  be  a  useful  machine  in  various 
applications,  it  seems  doubtful  whether  the  commutators  of  such 
machines  could  be  trusted  to  operate  continuously  for  months  and 
years  without  breaking  down  in  insulation.  .\  single  failure  of  the 
blower,  for  a  few  moments,  might  cause  a  disastrous  arc  to  be  estab- 
lished around  the  commutator.  It  is  true  that  high-pressure  D.  C. 
arc  generators  operate  satisfactorily ;  but  their  current  delivery  is 
limited  to  ten  amperes.  The  commutation  difficulties  and  dangers 
tend  to  increase  with  the  current  delivered  by  the  machine  The 
Lausanne  transmission  plant  is  certainly  unique,  and  its  operation 
will  be  followed  with  interest.  It  is  important  to  ascertain  under 
what  conditions  and  limitations  a  high-pressure,  direct-current  plant 
is  superior  to  a  high-pressure  alternating-current  plant.  If  commu- 
tator dilVicultics  were  eliminated,  there  can  be  no  doubt  that  the  range 
of  direct-current  systems  would  be  greatly  increased. 


Hich-Tension  Switching. 

As  wc  have  had  occasion  to  remark  in  our  columns  several  times 
previously,  Uie  tendency  of  practice  around  high  voltage  transmission 
plants,  and  especially  those  in  the  far  west  where  the  most  experi- 
ence has  been  had  with  handling  extremely  high  voltages,  has  been 
toward  doing  as  little  switching  as  possible  on  the  high-tension 
lines.  It  has  come  to  be  rather  generally  accepted  among  trans- 
mission engineers  on  the  Pacific  Coast  that  switching,  as  far  as 
possible,  had  better  be  done  on  the  low-tension  side  of  step-up  trans- 
formers, leaving  the  high-tension  switches  to  be  opened  only  in  case 
of  absolute  necessity.  To  those  who  have  been  educated  to  this 
idea,  the  new  practice  being  introduced  in  several  very  recent  plants 
of  doing  all  switching  on  the  high-tension  side  of  step-up  trans- 
formers, is  little  short  of  startling  at  first  thought.  In  these  recent 
plants,  each  generator  is  considered  as  a  unit  with  its  bank  of  trans- 
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formers,  the  generator  being  connected  directly  to  the  low-tension 
coils  of  the  step-up  transformers.  That  such  an  arrangement  simpli- 
fies immensely  the  work  of  switching  around  a  high-tension  trans- 
mission plant  and  also  equally  simplifies  the  switchboards  and  elec- 
trical connections,  cannot  be  denied.  Where  the  switching  is  done 
on  the  low-tension  sides  of  the  step-up  transformers,  there  must  be 
switches  not  only  for  the  low-tension  circuits  between  the  gener- 
ators and  transformers,  but  also  for  the  high-tension  circuits,  be- 
cause it  is  necessary  to  disconnect  transformers  from  the  high- 
tension  bus-bars.  The  successful  operation  of  a  plant  doing  all  its 
switching  on  the  high-tension  side  of  26,000-volt  transformers  would 
have  been  out  of  the  question  three  years  ago  because  of  the  lack 
of  high-tension  switches  capable  of  surely  breaking  circuits  of  14,000 
volts  and  over. 


The  usefulness  of  the  oil  switch  for  breaking  high-tension  circuits 
has  bc'en  greatly  increased  in  the  last  few  years,  however,  and  it  is 
maintained  by  those  who  should  know  that  the  handling  of  a  26,000- 
volt  circuit  with  oil  switches  is  as  certain  as  handling  the  6,600 
and  ii,ooo-volt  circuits  on  which  the  oil  switch  has  been  in  use  for 
some  time.  As  a  large  manufacturing  company  is  not  likely  to  in- 
stall and  guarantee  apparatus  calling  for  a  large  expenditure  of 
money  and  involving  the  reliability  of  immense  power  houses  with- 
out experimental  data  demonstrating  the  correctness  of  faith  in  the 
oil  .switch  for  breaking  high  potentials,  there  is  no  good  reason 
to  fear  the  outcome  of  this  new  practice.  Some  questions  do,  how- 
ever, arise  as  to  the  static  strains  on  high-tension  lines  suddenly 
opened  in  this  manner.  This  is  a  question  which  has  been  thoroughly 
analyzed  and  discussed  during  the  past  year  in  papers  by  Messrs. 
Steinmetz  and  Baum ;  and  danger  from  this  source  is,  perhaps,  feared 
more  generally  than  before  on  this  account.  Whether  or  not  this 
will  prove  serious  in  this  connection  will  manifestly  depend  on 
whether  the  transformers  used  are  built  to  stand  much  in  excess 
of  the  normal  working  potential.  As  most  of  the  transformers  used 
on  high-tension  transmission  lines  are  built  to  stand  this  excess 
potential  there  will  probably  be  little  trouble  until  voltages  are 
reached  which  approach  the  limit  of  possible  transformer  insulation. 


A  Study  of  Electric  Pumping. 

Mr.  Bowie's  paper  on  electric  pumping  for  irrigation,  in  this  issue, 
throws  much  light  on  a  subject  over  which  rule  of  thumb  has  con- 
sistently reigned  for  an  mdefinite  period.  The  perspiring  dweller 
in  the  East  in  particular  has  very  vague  notions  as  to  what  irrigation 
really  means  m  the  evaporated  West.  The  only  mental  picture  which 
it  calls  before  his  consciousness  is  that  of  the  optimistic  suburbanite 
officiating  with  a  garden  hose  over  the  gravel  patch  for  which  he  still 
entertains  lingering  hopes.  The  conception  of  a  barren,  dust-blown 
country  suddenly  converted  into  a  garden  spot  of  boundless  fertility 
by  a  careful  wetting-down  is  a  new  one  to  him.  Hitherto  irrigation 
in  the  West  has  been  the  result  of  elaborate  ditch  systems  involv- 
ing great  engineering  works  and  very  large  investments  of  a  some- 
times precarious  character.  The  material  results  have  been  magrifi- 
cent,  but  the  benefits  of  the  system  have  been  somewhat  limited  by 
the  single  question  of  cost.  Obviously,  it  does  not  pay  to  occupy 
lands  where  irrigation  is  very  expensive,  until  more  favored  local- 
ities are  pretty  thoroughly  settled,  and  the  irrigation  works  always 
have  to  keep  in  advance  of  settlement,  for  the  self-evident  reason 
that  farmers  will  not  settle  in  an  unirrigated  desert.  Hence  there  is 
at  the  start  a  speculative  element  about  irrigation  works  which  has 
led  to  some  conspicuous  successes  and  to  some  pathetic  disasters. 


comparatively  short  notice,  and  ordinarily  without  great  expense ;  at 
least  one  would  not  attempt  to  make  a  large  investment  of  this  kind 
unless  the  end  justified  the  means.  With  reasonably  cheap  electric 
power,  water  can  be  raised  from  wells  quite  cheaply  and  rendered 
available  for  irrigation.  But  it  must  not  be  for  a  moment  supposed 
that  such  is  the  whole  of  the  story.  Lifting  the  water  is  the  smallest 
part  of  the  problem.  In  theory,  it  requires  only  about  3,000,000 
pounds  of  water  to  flood  an  acre  a  foot  deep,  and  from  a  well  50  feet 
deep  or  so,  the  power  required  thus  to  flood  the  dry  earth  by  steady 
pumping  24  hours  per  day  amounts  to  very  little.  Ten  horse-power 
would  probably  take  care  of  a  good  many  acres  in  the  ordinary 
course  of  irrigation.  But  the  very  land  which  most  needs  irrigation 
needs  it  because  it  does  not  hold  the  moisture  but  lets  it  drain  through 
to  the  lower  strata.  Hence,  when  the  hnd  is  nicely  arranged  for 
irrigation  the  water  sinks  through  the  soil'about  as  fast  as  it  can 
be  pumped — it  is  like  trymg  to  fill  a  bottomless  pitcher — and  if  the 
water  has  to  flow  far  from  the  pumps  it  flows  downward  instead  of 
outward.  The  actual  size  of  the  motor  pumps  is  determined  not  by 
the  total  water  required  to  properly  wet  the  surface,  but  by  the  rate 
of  flow  which  is  necessary  to  distribute  the  water  at  all.  Mr.  Bowie's 
advice  regarding  cemented  ditches  is  excellent.  These  might  well 
be  supplemented  by  small  wooden  distributing  flumes,  carrj'ing  thus 
within  the  limits  of  a  single  ranch  the  general  methods  of  the  big 
ditch  companies.  When  the  water  supply  is  good  enough  to  insure 
freely-flowing  wells  without  going  to  a  prohibitive  depth,  the  pump- 
ing scheme  would  seem  to  be  an  excellent  one.  But  wells  are 
notoriously  uncertain  things  to  locate.  We  recall  one  instance  of  a 
determined  individual  in  California,  who  plugged  down  1,400  feet 
after  water,  and  then  gave  up  in  disgust.  And  even  after  one  well 
is  successfully  located,  as  Mr.  Bowie  points  out,  the  sinking  of  a  few- 
more  may  exhaust  that  particular  vein  of  water.  If  one  could  chart 
the  subterranean  rivers  and  lakes,  rills  and  morasses,  it  would  be 
a  curious  map  indeed  that  would  result. 


Irrigation  from  wells  is  quite  another  matter.     It  is  a  case  for  the 
enterprise  of  the  individual      A  group  of  wells  can  be  put  down  on 


All  in  all,  the  pumping  plan  for  practical  irrigation  is  rather  of  a 
local  than  of  general  applicability,  and  points  strongly  toward  in- 
tensive farming,  a  line  of  agricultural  operations  comparatively  little 
practiced  in  this  country.  But  still  it  has  a  good  field  for  usefulness, 
and  the  power  transmission  companies  find  in  these  irrigation  pumps 
a  useful  and  profitable  load.  The  fixed  investment  of  a  transmission 
plant  requires  a  good  load  factor  to  insure  economical  running,  and  a 
pump  load  which  can  be  cut  off  at  the  peak  is  peculiarly  useful  in 
building  up  a  good  load  faccor.  From  an  engineering  standpoint 
the  practice  is  interesting  as  requiring  for  its  economical  administra- 
tion a  very  reliable  class  of  motor-driven  pumps  and  accessories  And 
as  has  already  been  discovered,  it  is  no  light  thing  to  make  machinery 
of  this  kind  ri^n  twenty-four  hours  a  day  without  attention.  Ma- 
chinery laid  out  for  ordinary  work  breaks  down  nere,  and  extra- 
ordinary precautions  have  to  be  taken  to  insure  continuity  of  oper- 
ation. Even  the  question  of  heating  takes  on  a  new  aspect  under  the 
fierce  Western  sim.  In  particular,  where  natural  ventilation  of  trans- 
formers is  depended  upon  it  makes  a  very  material  difference  whether 
the  initial  temperature  of  the  air  is  80  degrees  or  no  degrees,  and 
data  on  the  performance  of  apparatus  under  these  high  external 
temperatures  are  scarce.  Hence,  there  is  every  occasion  for  extreme 
watchfulness  in  the  pumping  installations,  and  it  would  be  well  'f 
those  who  build  the  apparatus  w^ould  study  the  engineering  side 
of  the  problem  carefully  on  the  ground,  and  with  a  keen  eye  to 
future  developments.  There  is  a  vast  deal  of  irrigation  to  be  done, 
and  it  may  be  that  a  skillful  combination  of  natural  and  artificial 
supply  would  materially  reduce  the  costs.  Above  all,  the  methods  of 
water  distribution  need  close  watching  and  shrewd  improvement,  for 
the  crude  methods  of  the  past  will  not  do  when  the  water  has  to  be 
pumped. 
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Mayor  Low  on  Electric   Traction    Around  Manhattan 

Island. 


In  the  course  of  a  carefully  prepared  paper  or  written  interview, 
Mayor  Low,  of  Greater  New  York,  discussed,  last  week,  the  many 
electric  railway  problems  and  projects  now  awaiting  settlement,  the 
two  main  points  treated  being  interborough  communication  between 
Manhattan  Island  and  Long  Island,  and  communication  with  Man- 
hattan from  the  north.  As  to  Brooklyn  Bridge,  he  advocates  rebuild- 
ing the  suspended  structure,  and  says : 

"When  the  Brooklyn  Bridge  was  designed,  it  was  intended,  from 
the  railroad  point  of  view,  to  be  a  bridge  with  shuttle  trains  passing 
to  and  fro  upon  it.  In  the  process  of  time,  it  has  become  a  railroad 
thoroughfare— wholly  so  as  to  trolley  cars,  partly  so  as  to  the  bridge 
railroad  proper.  One  need  not  be  a  prophet  to  be  able  to  foresee  that 
its  destiny  is  to  become,  from  this  point  of  view,  wholly  a  thorough- 
fare. Two  conclusions  follow  from  this  situation:  First,  that  the  sus- 
pended structure  of  the  Brooklyn  Bridge  should  be  rebuilt  as  soon  as 
possible,  to  adapt  it  to  the  largest  possible  use  as  a  railroad  thorough- 
fare; second,  that  all  the  other  East  River  bridges  must  be  treated 
as  railroad  thoroughfares— that  is  to  say,  they  must  not  only  arrive; 
they  must  lead  somewhere.  These  conclusions  may  be  briefly  ampli- 
fied. There  are  certainly  very  few,  if  any,  railroad  bridges  in  the 
country,  20  years  old,  that  have  not  been  rebuilt,  at  least  once,  in  that 
interval,  and,  in  some  instances,  twice,  to  adapt  them  to  the  demands 
of  modern  use.  The  towers  of  the  Brooklyn  Bridge  and  the  cables 
and  anchorages  of  it  are  equal  to  any  demands  that  may  be  made 
upon  them,  but  the  suspended  structure  cannot  do  any  more  than  it 
is  doing  now.  Were  this  suspended  structure  to  be  rebuilt  to  comply 
with  modern  conditions,  six-car  trains  could  be  run  instead  of  four- 
car  trains;  in  other  words,  the  train  capacity  of  the  bridge  could  be 
increased  50  per  cent.  I  believe  this  work  can  go  forward  without 
interfering  with  the  use  of  the  bridge.  It  ought  to  be  planned 
for  at  once,  and  put  under  contract  as  early  as  possible.  The  esti- 
mated cost  is  $2,000,000.  With  this  work  completed,  we  should 
have  a  modern  railroad  bridge  instead  of  one  20  years  old." 

Referring,  incidentally,  to  the  moving  sidewalk  idea,  he  says:  "I 
think  it  is  true  that  a  moving  platform  would  carry  double  the  num- 
ber of  people  of  the  present  bridge  railroad,  but  it  would  be  reverting 
to  the  old  idea  of  the  bridge  as  a  thing  complete  in  itself,  instead  of  as 
a  railroad  thoroughfare.  Neither  do  I  think  it  good  judgment,  if  it 
can  be  avoided,  to  abandon,  even  temporarily,  a  single  fare  between 
the  boroughs.  I  am  quite  confident  that  the  moving  platform  should 
not  be  resorted  to,  except  in  case  of  necessity  or  except  in  response  to 
a  pftpular  demand.  The  part  of  wisdom,  I  am  sure,  is  to  go  ahead 
with  the  plans  for  permanent  relief  as  soon  as  possible." 

Coming  to  the  northern  problem.  Mayor  Low  remarks :  "The  key 
of  this  situation,  so  far  as  it  is  an  unsolved  problem,  is  the  New  York 
Central  and  Hudson  River  Railroad.  It  is  a  fortunate  thing  that  no 
legislation  affecting  the  Grand  Central  Depot  was  had  last  winter, 
for  legislation  hurriedly  prepared  and  passed  under  pressure  of  a 
feeling  of  panic  can  seldom  be  sufficiently  matured  to  deal  wisely 
with  such  a  problem.  When  the  Legislature  was  in  session,  the  New 
York  Central  Company  was  under  the  impression  that  it  could  not 
undertake  to  change  the  motive  power  of  its  through  traffic  from 
steam  to  electricity  for  many  years  to  come.  It  advocated,  then, 
plans  for  a  change  of  power  for  its  suburban  traflic,  which  called 
for  a  loop  under  Madison  Avenue  and  various  other  streets. 

"Since  the  adjournment  of  the  Legislature,  I  have  kept  in  close 
touch  with  this  question,  and  I  am  now  authorized  by  the  president 
of  the  New  York  Central  Railroad  to  say  that  his  road  is  ready  to 
enter  into  a  sti|)ulation  with  the  city,  if  the  city  will  approve  the 
changes  which  they  now  wish  to  make  at  the  Grand  Central  Depot, 
to  substitute  electricity  for  steam,  not  only  for  their  suburban  but 
also  for  their  through  traflic;  and  that  they  will  sign  a  contract  for 
erection  of  power  houses  adequate  for  both  of  these  purposes,  imme- 
diately after  the  approval  by  the  city  of  their  terminal  plans. 

"Nor  is  this  all  that  has  been  gained  by  a  more  careful  study  of  the 
problem.  In  response  to  my  suggestion  that  there  ought  to  be  some 
l)oint  or  points  in  the  Borough  of  The  Bronx  at  which  passengers 
could  change  from  their  suburban  and  through  trains  to  the  subway 
and  to  the  various  elevated  roads  running  south,  the  company  has 
given  me  its  assurance  that  the  city  can  command  its  most  earnest 
and  energetic  co-opcrntion  in  drvelopi'^g  such  a  center,  or  centers, 
as  may  bo  doomed  best,  nortli  of  the  Harlem  River. 

"This  niattci   will  be  brought  before  the  proper  boards  for  action 


in  September.  The  city  has  ample  power,  under  the  charter,  to  do 
a  large  part  of  what  is  asked.  If  more  pov.er  is  necessan.-  to  com- 
plete the  work,  that  can  be  had  next  winter  by  enlarging  the  powers 
of  the  city,  instead  of  the  railroad.  This  will  avoid  the  difficulty  of 
passing  a  general  law  to  deal  with  a  very  special  situation.  The  rail- 
road company  must,  of  course,  get  legislative  authority  to  change  its^ 
motive  power  from  steam  to  electricity,  but  there  is  no  doubt  that 
this  authority  can  be  had  for  the  asking.  A  law  should  also  be 
passed,  which  was  overlooked  last  winter,  compelling  the  New  York, 
New  Haven  and  Hartford  to  make  the  same  change,  so  far  as  it  cob- 
tinues  to  use  the  Grand  Central  Depot." 

With  regard  to  the  mayor's  remarks,  Vice-President  Brown,  of 
the  New  York  Central,  states  that  the  company  has  demonstrated 
that  electric  motors  can  be  made  of  sufficient  power  to  draw  the 
trains  of  the  suburban  service,  and  that  the  project  for  a  loop  under 
the  Grand  Central  Station  will  be  proceeded  with.  The  total  cost  of 
the  projected  loop  and  new  lines  will  reach  $10,000,000. 


Another  Electric  Traction  Tunnel  for  New  York. 


Frederick  B.  Esler,  president  of  the  New  York  and  Brooklj-n  Rail- 
road Company,  states  that  the  plan  of  the  new  tube  tunnel  from  New 
York  to  Brooklyn,  in  imitation  of  the  two-penny  tunnel  of  London, 
and  which  was  first  spoken  of  in  1896,  is  about  to  be  begun.  J.  H. 
Hoadley,  of  the  International  Power  Company,  and  G.  S.  Drummond, 
of  the  Manhattan  Transit  and  British  Traction  Company,  arc  ad 
their  way  from  London  to  New  York,  with  a  view,  as  Mr.  Esler 
states,  of  beginning  promptly  the  physical  work  of  construction.  His 
explanation  of  the  development  of  the  scheme  and  its  present  status 
is  as  follows : 

We  have  the  franchise  permission  from  the  Railroad  Commission 
to  proceed  with  the  work,  and,  in  fact,  are  in  a  position  to  go  ahead 
with  the  work  without  any  legal  barrier.  The  plan  of  building  the 
tunnel  is  being  underwritten  by  a  s>Tidicate,  of  which  Lord  Kintgore 
is  the  chairman.  Tlie  other  members  of  this  syndicate  are  Earl  Grey, 
.Sir  Charles  Rivers  Wilson,  and  Washington  Hume.  The  men  who 
propose  to  build  the  tuunel  are  G.  S.  Drummond  and  J.  H.  Hoadley, 
Our  franchise  gives  us  permission  to  build  a  tunnel  from  Park  Row 
to  the  dock  line  of  Brooklyn.  Efforts  were  made  to  get  the  franchise 
ratified  by  the  Municipal  Assembly,  to  which  Brooklyn  objected. 
Nevertheless,  as  the  city  has  been  extended,  including  Brooklyn,  our 
franchise  was  also  extended. 

The  tunnel  will  have  a  double  track,  and  will  be  entirely  fire-proof. 
James  Stewart,  of  the  Westinghouse  Electric  Company,  has  been 
spoken  of  for  carrying  the  work  through  to  completion,  but  he  is 
not  yet  fully  decided  upon.  There  will  be  three  entrances  and  three 
exits,  so  far  as  we  know  now.  on  each  side  of  the  river.  We  will 
connect  with  no  road  whatever,  but  will  merely  transport  passengers 
under  the  river.  So  far  as  we  know  now.  the  fare  is  to  be  three  cents. 
but  that  may  be  altered.  The  fact  that  the  recently  arrange  '  for 
tunnel  will  cross  under  the  river  at  pretty  nearly  the  same  spot  at 
which  we  hope  to  cross  will  make  no  difference  to  us.  We  cannot 
yet  tell  what  the  exact  cost  of  the  road  will  be.  About  $6,000,000  is 
ready  for  use.  It  is  to  be  finished  by  July  16.  1904.  We  are  now  buy- 
ing property  at  both  sides  of  the  river  for  entrances  and  exits.  The 
tunnel  will  be  almost  precisely  like  the  two-penny  road  of  England. 
The  deepest  point  of  the  tunnel  will  be  98  feet  under  the  water  level. 


Traction  in  New  York  and  Chicago- 


Note  wa>  made  in  our  pages  last  week  of  the  visit  to  New  York 
of  a  special  committee  of  the  Chicago  City  Council,  appointed  to  in- 
vestigate subways,  traction  development,  etc.  One  or  two  opinions 
cited  by  the  Chicago  newspapers  would  indicate  that  that  city  may 
soon  be  launched  on  a  career  of  traction  development  as  extensive 
as  that  now  proceeding  on  and  around  Manhattan  Island. 

"Surface  street  railways  here."  said  Alderman  Foreman,  "should 
be  operated  as  they  are  in  New  York,  as  one  system,  and  the  same 
company  should  operate  cars  in  a  subway,  which  under  all  circum- 
stances must  be  owned  by  the  city. 

"New  York  and  Boston  do  not  seem  to  hold  to  the  theory  that  in 
order  to  be  prosperous  a  city  must  be  dirty.  New  York  is  experi- 
encing a  degree  of  prosperity  without  example  in  thi-^  or  any  other 
country,  and  in  spite  of  prosperity  has  clean  streets  and  pure  air." 


August  g,  1902. 
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Missouri  River  Power    Company's  50,000-Volt   Trans- 
mission Plant. 


By  a.  W.  Clapp. 

AS  noted  in  the  Electrical  World  and  Engineer  of  March  15, 
the  Canon  Ferry,  Montana,  generating  station  of  the  Missouri 
River  Power  Company  early  in  the  year  began  the  supply  of 
current  at  50,000  volts  for  transmission  to  Butte,  70  miles  distant. 
Since  that  time  the  plant  has  been  supplying  current  continuously 
to  Butte,  being  thus  the  first  plant  in  the  world  to  operate  normally 
at  such  a  voltage.  The  Canon  Ferry  plant,  which  was  completed 
in  1899,  was  described  in  the  issue  of  July  13,  1901,  of  this  journal, 
and  some  of  its  constructional  features  were  the  subject  of  an  article 
in  the  issue  of  June  7,  1902.  Since  the  earlier  articles  a  number  of 
improvements  have  been  added,  of  which  it  is  the  object  of  this 
article  to  give  some  account,  as  well  as  of  the  new  Butte  sub- 
station. 

As  stated  in  the  previous  description,  the  power  house  at  Canon 
Ferry  is  a  rock-faced  granite  building  225  x  50  feet  inside  and  28 
feet  in  the  clear  below  the  roof  trusses,  with  a  steel  and  concrete 


carried  from  four  transformer  panels  over  sixteen  i,ooo,ooo-cm., 
lead-covered  cables  to  a  separate  transformer  house,  Where  there 
were  eight  325-kw  transformers,  oil-insulated  and  self-cooled,  in 
four  sets  connected  to  transform  from  550  volts,  two-phase,  to 
11,000  volts,  three-phase.  At  this  pressure  the  current  passed  through 
a  plug-board  Westinghouse  lightning  arrester,  and  into  four  feed 
lines  of  No.  4  solid  copper  which  led  to  another  plug  board  of 
similar  construction  at  East  Helena,  and  from  there  to  the  com- 
pany's various  services  in  and  around  that  city. 

The  changes  and  additions  recently  made  include  the  moving  of 
these  transformers  and  plug  boards  on  the  main  gallery  of  the 
powei  house  and  the  arresters  into  the  addition ;  the  purchase  of 
four  more  transformers  of  the  same  capacity,  and  the  changing  over 
from  the  old  switchboard  to  an  entirely  new  one.  The  four  gener- 
ators were  also  changed  from  two-phase  to  three-phase  by  the  ad- 
dition of  brass  fish-plates  to  stiffen  the  laminations  at  each  end  of 
the  armature,  and  the  substitution  of  new  ventilated  type,  three- 
phase  collector  rings  for  the  original  two-phase  rings.  The  new 
apparatus  installed  consisted  of  six  three-phase,  750-kw,  550-volt 
Westinghouse  generators,  direct-connected  to  pairs  of  45-in.  tur- 
bines,   furnished    by    S.    Morgan    Smith    Company,   York,    Pa.;   one 


Fig.  I. — General  View  of  Canon  Ferry  Power  Pl.\nt. 


arch  gallery  along  the  west  side  17  feet  6  inches  wide  and  13  feet 
6  inches  clear  below  the  roof  trusses.  This  gallery  also  extends 
across  the  north  end  of  the  power  house,  affording  ample  room  for 
offices,  etc.  All  of  the  space  betvveen  the  edge  of  this  gallery  and 
the  east  or  river  side  of  the  house  is  covered  by  a  15-ton  crane,  fur- 
nished, as  was  all  the  steel  work,  by  the  American  Bridge  Company. 

Penstocks  beneath  the  gallery  enclose  the  pairs  of  turbines,  which 
are  direct-connected  to  the  generators,  both  being  carried  on  I-beams 
across  tail  races  15  feet  wide  by  12  feet  deep,  formed  by  granite 
walls  5  feet  thick,  spaced  on  20  feet  centers.  On  the  west  side  of 
the  main  power  house  a  steel  and  corrugated  iron  addition  156  feet 
long,  occupying  the  space  between  the  power  house  and  the  canal 
wall,  and  having  its  floor  just  above  the  penstocks  and  on  a  level 
with  the  gallery  floor,  affords  room  for  the  six  950-kw  transformers 
mentioned   later. 

The  original  installation  consisted  of  four  two-phase,  750-kw, 
550-volt  generators,  direct-connected  to  pairs  of  Dayton  Globe  Iron 
Works  turbines,  three  of  these  being  controlled  by  Replogle  govern- 
ors, and  the  fourth  by  a  Lombard  governor.  There  were  two  90-kw, 
125-volt  exciters  direct-connected  to  separate  turbines.  From  a 
white  marble  switchboard  with  four  sets  of  busses  the  current  was 


225-kw,  150-165-volt  exciter  connected  to  another  turbine;  seven 
Lombard  governors  and  another  exciter  of  150-kw  capacity  driven 
by  a  150-hp,  550-volt  induction  motor.  There  were  also  installed 
six  950-kw,  5 50- 50,000- volt  transformers,  together  with  12  static  in- 
terrupters, six  lightning  arresters,  fused  circuit-breakers,  etc.,  at 
Canon  Ferry,  and  a  duplicate  equipment  in  the  Butte  sub-station. 
These  12  transformers  can  all  be  connected  with  550-volt  or  2,200- 
volt  to  25,000-volt  or  50,000-volt,  and  are  supplied  with  extra  strips 
for  adjustment  to  meet  running  conditions. 

The  main  switchboard  at  Canon  Ferry  is  47  feet  4  inches  by  9  feet 
9  7-16  inches  high,  of  blue  Vermont  marble,  finished  m  p:)lished 
copper  and  black  enamel,  and  is  located  centrally  on  the  galler^^  At 
the  left  of  the  board  are  six  325-kw.  550-11. 000- volt  transformers, 
in  two  groups.  At  the  right  is  an  exciter  board  of  four  panels  with 
two  pairs  of  busses  adjacent  to  six  more  transformers  like  those 
on  the  left;  and  lastly,  a  four-panel  plug-board  to  control  the  il.ooo- 
volt  output  of  these  12  transformers  and  distribute  it  as  desired  to 
the  forr  feeder  lines  before  mentioned.  From  either  end  of  the 
main  switchboard  the  arrangement  is'  as  follows : 

I.  Five  generator  panels,  each  carrying  one  field  ammeter,  one 
alternating-current    ammeter    and    one    long    scale    polyphase    watt- 
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meter,    two   circuit-breakers,    nine    1,200-ampere    U-blade    switches, 
synchronizing  lamp  of  5  cp  and  synchronizing  plug. 

2.  Two  feed  panels,  each  controlling  three  of  the  325-kw  trans- 
formers and  equipped  with  three  ammeters  connected  to  three  5- 
ampere  series  converters  directly  in  the  circuit  of  each  transformer, 
three  circuit-breakers   and  nine  2,000-ampere  U-blade   switches. 

3.  One  feed  panel  similar  to  the  last  two.  but  equipped  for  3,000 


llli.  2. — TR.\NSFORMER   HOUSE. 

amperes  per  leg,  and  conirulling  three  of  the  950-kw,  550-50,000- 
volt  transformers.  The  eighth  panel  from  either  end  is  a  junction 
panel  equipped  with  4,000-ampere,  U-blade  switches,  for  joining  the 
halves  of  the  sets  of  busses,  and  on  its  upper  section  carrying  si.\ 
polyphase  indicating  wattmeters,  one  connected  to  each  feeder  cir- 
cuit. 

The  nine  separate  bus-bars  are  built  of  J^-in.  x  3-in.  rolled  copper; 
there  are  a  number  of  strips  on  each  bus,  increasing  gradually  from 
six  at  the  outer  ends  of  the  board  to  30  strips  opposite  the  fifth 
generator  panels.  Small  marble  panels  in  front  of  the  main  board, 
on  the  I-beam  carrying  the  crane  rail,  furnish  a  mounting  for  field 
switches  and  voltmeter  plugs,  and  six  polyphase  integrating  watt- 
meters connected  to  the  feeder  circuit.  Directly  below  the  field 
switches  are  the  corresponding  rheostat  pedestals  connecting  to 
base-plates,  and  hung  below  the  gallery  floor.  The  rheostat,  which 
is  of  the  cast-grid  type,  is  also  mounted   below   the  gallery  floor. 


KIC.  3. — TRANSFORMERS. 

There  arc  four  voltmeter^  swinging  at  each  end  of  the  board,  three 
for  each  half  set  of  the  three  bus-bars,  and  one  throwing-in  volt- 
meter for  the  five  generators  on  each  half.  The  alternating-current 
indicating  instruments  are  all  long  scale,  and  of  exceedingly  wide 
range.  .MI  switches  are  of  the  latest  unit -Made  type  of  very  ample 
capacity,  while  the  currctit  density  in  busses  and  cables  is  nowhere 


allowed  to  exceed  500  amperes  per  square  inch.  All  circuit-breakers 
are  non-automatic,  of  the  air  break  brush  type,  of  ample  capacity, 
and  easy  operation. 

During  the  period  of  change  from  the  old  two-phase  to  the  new- 
three-phase  switchboard,  the  two  systems  were  run  in  parallel  on  the 
ii.coo-volt  side  for  several  days  with  perfect  satisfaction. 

From  each  of  the  four  small  feed  panels  six  i,ooo.ooo-cm.,  lead- 
covered  cables  are  led  through  an  open  cableway  level  with  the  top 
of  the  switchboard  directly  to  the  325-kw  transformers,  the  circuit- 
breakers  on  the  board  being  connected  each  in  one  leg  at  the  trans- 
fcirmers,  as  are  also  the  ammeters. 

From  the  high-tension  side  of  the  transformers,  Xo.  4Vs5  rubber- 
covered  units  lead  straight  to  a  cross-arm  on  the  roof  trusses,  thence 
distributing  to  the  proper  wire  of  12  busses,  which  are  supported 
on  the  roof  trusses,  and  leading  down  to  the  ll,ooo-plug-board  at  the 
extreme  right.  During  the  various  changes  necessitated  during 
construction  these  busses  were  found  very  convenient  for  facili- 
tating the  removal  of  transformers,  changing  from  two-phase  to 
three-phase,  etc.  From  the  plug-board  current  passes  through  light- 
ning arresters  in  the  addition  to  the  power  house,  and  thence  straight 
up  through  the  nearly  flat  roof  of  the  addition.  The  insulation  con- 
sists he'e  simply  of  rubber-covered  wire  drawn  through  2-in.  x  .36-in. 
glass  tubes  which  are  supported  by  split  wooden  bushings;  the  tubes 
are  surmounted  by  12-in.  conical  galvanized  taps  tapped  to  a  water- 
tight joint  next  to  the  wire.  The  wooden  bushings  are  flashed  to 
the  roof  to  form  a  water-tight  joint,  and  are  lag-bolted  to  the  roof. 


I 


lU;.  4. — THREE-PETT1CU.\TED  INSULATOR. 

The  550-v(ilt  leads  are  brought  out  through  the  roof  in  an  entirely 
-imilar  manner  through  glass  tubes  2  inches  x  40  inches,  with  light 
cone  of  heavy  waterproof  canvas  and  dry  wooden  frame,  with  a 
base  diameter  of  18  inches,  used  for  a  protection  from  moisture. 

From  each  of  the  two  large  feed  panels  eighteen  i,ooo.ooo-cm. 
rabies  lead  through  convenient  doorways,  pass  along  the  wall  of  the 
iddition,  and  thence  span  a  distance  of  about  5  feet  to  the  low- 
!onsi<^»n  terminals  of  the  950-kw  transformer  sets.  One  leg  of  each 
transformer  can  be  opened  by  the  circuit-breakers  on  the  main 
1>oard,  the  other  leg  by  knife  switches,  located  in  the  doorways  men- 
iKincd   above. 

The  high-tension  leads  of  the  transformers  pass  first  through 
-latic  interrupters,  then  through  fused  circuit-breakers  on  one  leg 
and  a  plain  kiiife  switch  on  the  other  leg.  thence  connecting  to  three 
lius  wires  of  heavy  rubber-covered  wire  overhead.  The  orter  end  of 

ich  of  these  busses  connects  through  fused  circuit-breakers  through 
tlie  roof  to  one  of  the  two  three-wire  lines  to  Butte.  The  inner  ends 
may  be  tied  together  by  similar  fused  breakers.  Thus  either  trans- 
former set  may  feed  either  line,  or  both  may  be  fed  in  parallel  or 
separately.  Also,  any  transformer  may  be  entirely  cut  out  by  open- 
ing both  high-tension  and  low-tension  leads,  without  interrupting 
the  service. 

The  static  interrupters  are  comparatively  novel.  Their  theory 
and  commercial  form  were  fully  described  by  Mr.  Thomas  in  a  re- 
cent paper  before  the  .Xmerican  Institute  of  Electrical  Engineers. 
Thcv  consist  essentiallv  of  a  choke  coil  in   series  with  the  trans- 
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former  lead,  and  a  condenser  connected  on  the  transformer  s.de  o 
he  choke  coil  to  ground,  the  whole  immersed  in  oil.  The  ground 
urrenffrom  this'condenser  has  been  put  to  a  novel  use  by  the 
Scian  of  this  company.  The  Weston  alternating-current  volt- 
met  r  is  used  as  an  ammeter  connected  in  the  ground  circuit  of  the 
Condenser  to  determine  the  condition  of  the  transformers  and  at- 
ached  ine  relative  to  ground;  the  induction  being  fully  that  of  the 
dynamic  current,  many  bothersome  features  of  the  ordinary  static 
?nduc"r  are  avoided.  There  are,  of  course,  sources  of  error,  but 
these  do  not  prove  troublesome.  .,    ,    .         -      ^ 

The  main  transformers  are  water-cooled,  but  the  coils  being  about 
6  fee  above  the  level  of  the  water  in  the  forebay,  it  was  necessary 
to  have  recourse  either  to  pump  circulation  or  to  some  form  of 
sLon  Main  intake  pipes  in  duplicate,  supplied  with  proper  strain- 
ers were  brought  in  through  the  canal  wall  below  low  water  level. 
The  transformer  coils  were  bridged  between  there  and  other  pipes 


three-petticoated  glass  5K«   inche.  high  and  9  mche     d-mjl  r    the 
p,n  extending  as  near  as  possible  to  the  wire  g^^.^^^/^^^^"  f  ^-^^^ 
sulator;  extending  up  inside  the  mner  petticoat  is  ^  ^^'l'^/^^^^ 
sleeve  5/.  inches  diameter  at  its  lower  end,  clearing  the  cross-arn. 
bv  x:4    n1hes,  and  supported  on  a  x/.-mch  shoulder  on  the  Pm.  The 
pins  are  all  seasoned  oak,  still  further  dried  ^"^  -pregnaud  by  boil 
mg  in  hot  paraffin,  so  that  the  pins  themselves  stand    «^;«»;^f;  °" 
test     The  pins  are  12  inches  long  above  the  butts,  VA  inches  at  t^ 
o?  thread,  which  is  of  standard  pitch,     ^^e  maximum  diameter  is 
2'/   inches    tapering  on  a  6o-degree  angle  at  the  top  01  thi.  butt 
:;ho:rdtmete'  .  f  mches  for  the  pin  which  fits  the jross^arm.  and 
2'/«  =nches  for  the  pin  which  fits  the  pole  tops.     These  latter  butts 
li  8  inches  long,  the  former  5/.  -ches,  and  a  special  -mer  -sur- 
a  close  fit  of  the  60-degree  taper  at  the  top  ot  ^^e  Pole  -d  -^he 
cross-arm.    The  distance  between  the  line  cables  is  ^^    "^J^;;  J^^ 
pole  lines  are  40  feet  apart,  and  the  right  of  way  is  entireK  cleared 


leading  30  feet  down  to  the  tail  races.  These  intake  and  discharge 
pipes  were  connected  by  a  valve  which  allows  water  to  flow  directly 
through  the  discharge  pipe  vents,  thus  startmg  a  vacuum.  T 
valve  is  then  closed,  and  water  is  immediately  siphoned  through  tic 
transformers.  A  common  vacuum  gauge  shows  the  condition  as  to 
vacuum  while  in  the  discharge  pipe  of  each  transformer  a  small 
brass  pipe  12  inches  long  and  Vs  inch  small  and  i/a  inches  larg 
diameter  has  a  single  mercury  U-tube  connected  between  the  cent  al 
small  diameter  and  the  upper  end  of  the  pipe,  affording  ^n  accurate 
indication  of  the  amount  of  water  circulatmg  through  the  trans- 

former.  ..  _   ^^  ^,- 

Each  of  the  six  cables  of  the  two  feeder  lines  to  Butte  are  p.o- 
tected  by  lightning  arresters  at  Canon  Ferry  and  Butte.  These 
cables  are  of  seven  strands  of  copper  aggregating  106^00  cm.  each, 
mounted  on  special  glass  insulators  designed  by  H.  M^  Gerr3_^^  J  r.. 
chief  engineer  and  manager  of  the  company,  and  made  by  the  Hem- 
ingray  Glass   Company,   Covington,   Ky.     The   insulator  proper   is 


YiG  5  —View  of  Interior  of  Power  House. 

of  trees   etc     The  poles  are  of  Idaho  cedar,  8-in.  tops,  and  in  length 
from  35  to  90  feet,  all  poles  above  75  feet  being  spliced^ 

The  Butte  sub-station  is  a  steel  and  corrugated  iron  building  bo  tt^ 
X  80  ^t  X  20  ft.  studs,  the  feeder  lines  entering  at  one  end  through 
.lass 'tubes  2  in.  x  48  in.  passing  through  a  wooden  panel  and 
;rotected  from  the  weather   by  a  shed  roof  overhanging  about  5 

^'low  equivalent  arresters,  fused  line  breakers,  paralleling  breakers 
and  breakers  on  each  leg  of  the  six  950-kw  transformers,  together 
with  the  static  interrupters,  are  practically  a  duplicate  ot  the  equip- 
ment at  Canon  Ferry.  The  arresters,  line  and  tie  breakers  are  at 
the  end  of  the  building;  the  transformers  are  along  each  side  of  the 
central  court,  toward  which  all  breakers  open.  The  main  switch- 
board here  consists  of  two  40  in.  x  9  ft-  9  in.  panels  with  three  cir- 
cuit-breakers, three  ammeters  and  six  knife  switches,  each  connect- 
in-  the  low-tension  (2,200  volts)  of  the  transformers  to  either  or 
both  of  the  two  bus  sets.    As  at  the  generating  station,  the  switch- 
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board  circuit-breakers  open  one  leg  of  each  transformer  circuit, 
while  a  knife  switch  mounted  on  each  transformer  case  opens  the 
other  leg.  These  transformer  cases  are  very  substantially  built  of 
heavy  boiler  steel,  with  cast-iron  and  walnut  covers  bolted  on,  and 
hold  about  lO  barrels  of  transformer  oil  each.  A  pair  of  synchron- 
izing lamps  and  a  swinging  voltmeter  are  provided.  Integral  with 
these  two  panels  on  either  side  are  panels  20  inches  wide,  on  which 
are  mounted  the  sets  of  feeder  instruments,  three  ammeters  and  one 
polyphase  indicating  wattmeter.  These  feeder  circuits  feed  out 
through  three-pole,  doubk-throw  General  Electric  oil  switches  to 
bare  stranded  cables  of  6oo,ooo-cm.  section,  leading  to  the  company's 
various  loads  in   Butte. 

There  are  at  the  present  time  three  of  these  feeders,  and  the 
switchboard  instruments  are  provided  with  an  unusually  ample  range 
so  as  to  read  starting  motor  currents  and  even  short-circuited  cur- 
rents. All  feeder  wattmeters  take  their  series  currents  from  three 
to  five-ampere,  series-connected  coils  directly  in  each  transformer 
circuit,  the  three  currents  being  combined  into  two  circuits  of  8.6 
amperes  each  at  full  normal  speed,  through  the  two  coils  of  the 
wattmeter.  The  shunt '  circuits  are  fed  from  auto-converters  at 
Canon  terry,  and  shunt  transformers  at  Butte.  These  meters  have 
a  long  and  uniform  scale,  and  are  intended  to  be  very  accurate  under 
all  conditions.  The  wattmeters  at  the  Canon  Ferry  generating  plant 
are  also  of  the  polyphase  type,  but  are  connected  according  to  the 
more  common  scheme  of  two  wattmeters  on  three-phase  circuits.    • 

As  before  stated,  all  station  electrical  apparatus  is  of  the  West- 
inghouse  make,  except  a  few  oil  circuit-breaking  switches  at  Butte. 
Nearly  all  consuming  apparatus  at  Butte,  however,  is  General  Elec- 
tric. This  apparatus,  aside  from  incandescent  lighting  to  the  mines, 
consists  entirely  of  induction  motors  ranging  from  one  to  8oo-hp 
capacity-,  there  being  at  the  present  time  only  one  of  the  latter  size 
driving  an  air  compressor  at  the  Anaconda  mine  at  constant  full 
load.  Most  of  the  motors  from  50  to  300-hp  capacity  are  equipped 
with  rope  drive.  Some  of  the  smaller  motors  are  direct-connected 
to  soo-volt  generators,  furnishing  direct  current  for  cranes,  mine 
trolleys,  etc.  Power  is  supplied  for  a  great  variety  of  purposes 
at  the  great  copper  mines  and  to  the  smelters  and  various  reduction 
ur.rks   .-It    Ruttc. 


Electric  Pumping:  for  Irrigation. 


Telephonic  Growth  in  Arizona. 

'1  he  Tombstone  (Ariz.)  Telephone  Company  has  completed  its  local 
system  and  now  has  its  construction  force  putting  up  poles  and 
stringing  the  wires  from  that  place  to  Bisbee.  It  is  expected  to  make 
a  connection  with  the  local  system  there  not  later  than  the  middle 
of  August. 

The  Tombstone  company,  after  reaching  Bisbee,  will  begin  the 
construction  of  a  line  north  to  a  connection  with  the  Gila 
Valley  Telephone  Company  at  Solomonville.  This  connecting  line 
will  touch  at  Pcarcc,  Black  Diamond.  Cochise,  Willcox  and  Fort 
Grant  The  Globe  Telephone  Company  has  now  about  completed 
a  connection  at  I'ort  Thomas  with  Alexander  Bros.'  line  which  will 
connect  with  the  Gila  Valley  line.  When  these  connections  are  made 
from  Tombstone  and  Globe,  every  important  point  in  Graham.  Gila 
and  Cochise  counties  will  be  connected  by  telephone. 

The  Globe  company  will  reach  Globe,  Black  Warrior,  Rice  station. 
San  Carlos  and  Fort  Thomas.  The  Gila  Valley  company  now  reaches 
Fort  Thomas.  Matthcwsvillc.  Pima.  SafTcrd.  Thatcher.  Solomonville. 
Guthrie,  Clifton  and  Morcnci.  The  Tombstone  company  will  roach 
Solomonville,  Fort  Grant.  B<inita,  Willcox,  Cochise.  Pcarcc.  Black 
Diamond  and  perhaps  other  camps  in  the  Dragoons.  Tomb'itone  and 
Bisbee.  From  Bisbee  south,  the  Bisbee  Improvement  Company  al- 
ready has  connection  at  Xaco  with  the  Cananca  line  and  at  Dougla-^ 
with  the  line  owned  by  the  Douglas  Improvement  Company. 

These  arc  local  systems  owned  by  home  people.  It  is  also  known 
that  a  telephone  line  is  to  be  built  from  Douglas  to  EI  Paso  during 
the  next  six  tnonths.  This  line  will  connect  with  the  Rocky  Mountain 
Bell  Company  at  Deming  and  with  the  Southwest  Bell  Company  at 
El  Paso.  The  Sunset  company  have  sought  a  connection  with  the 
Gila  Valley  Telephone  Company  and  also  with  the  local  .system 
in  Bisbee.  The  Simsct  will,  of  course,  connect  cither  at  Globe  or 
Tombstone.  If  it  connects  at  Tombstone.  Benson  would  be  brought 
within  the  "hello!"'  circle.  The  Sunset  expects  to  complete  the  con- 
nection of  their  .\rizona  lines  with  the  Los  Angeles  soon. 

By  the  first  of  the  new  year  the  probability  is  that  Solomonville 
can  speak  with  every  city  in  the  southwest  and  as  far  as  Chicago  and 
Los  Angeles  through  t  telephone.  Southern  Arizona  is  fast  getting 
out  of  the  wilderness. 


By  Aug.  J.  Bowie,  Jr. 

THE  subject  of  electric  pumping  for  the  purpose  of  irrigation 
IS  one  of  growing  interest  in  the  West.  In  many  parts  of  the 
country  the  rainfall  is  so  small  that  irrigation  is  almost  wholly 
relied  on  for  the  cultivation  of  the  land.  This  irrigation  has  in  the  past 
depended  largely  upon  diverting  water  from  the  rivers  and  streams 
that  flow  through  the  land,  and  distributing  the  same,  by  canals  and 
ditches,  over  the  ground  to  be  cultivated.  In  the  West,  until  com- 
paratively recently,  little  use  had  been  made  of  the  water  other  than 
that  which  nature  had  thus  provided,  above  the  surface  of  the  ground. 
These  rivers  and  streams  furnish  a  variable  supply  of  water — at  times, 
when  they  are  high,  giving  far  more  water  than  can  be  used,  and  when 
they  are  low,  falling  far  short  of  the  desired  supply.  Extensive  plans 
have  been  made,  chiefly  in  an  embryonic  state,  for  constructing  large 
impounding  reservoirs,  with  the  idea  of  regulating  the  flow  of  water, 
so  as  to  make  it  more  uniform,  and  to  turn  to  profitable  use  as  much 
of  it  as  might  be  possible.  Should  these  results  be  accomplished, 
great  ultimate  benefits  will  of  course  accrue  from  them.  Floods  will 
be  largely  prevented — the  water  from  which  they  had  previously 
been  fed  being  stored  for  use  at  times  when  the  flow  of  the  rivers 
is  small,  or  even  when  it  disappears  altogether. 

Underlying  the  surface  of  the  earth  are  strata  of  various  materials. 
Some  of  these  are  saturated  with  water,  holding  within  themselves 
a  volume  of  water  of  fully  one-third  of  their  entire  bulk. 

To  those  who  have  never  studied  this  subject,  the  extent  of  these 
subterranean  reservoirs  of  water  will  appear  prodigious.  Imagine 
that  fully  one-third  of  the  volume  of  the  earth,  even  for  a  depth  of 
one  hundred  feet,  is  composed  of  water;  that  this  water  supply  is 
constantly  being  replenished  from  many  sources,  and  it  will  at 
once  be  apparent  what  an  almost  inexhaustible  reservoir  the  earth 
becomes. 

This  is  especially  true  where  this  water  is  pumped  for  the  purposes 
of  irrigation,  as  by  far  the  greatest  part  so  used  returns  whence  it 
came,  the  amount  of  water  wiiich  is  turned  to  useful  work,  in 
nourishing  vegetation  or  which  is  lost  in  evaporation,  being  only 
a  comparatively  small  proportion.  This  is  notably  the  case  in  sandy 
soils  where  the  amount  of  water  which  filters  through  the  surface 
is  very  great.  For  instance,  it  is  nothing  unusual  in  such  soils  to 
use  for  a  single  irrigation  enough  water  to  cover  the  entire  land  to 
be  irrigated  two  feet  deep.  This,  of  course,  is  a  great  waste  of  water. 
and  could  and  should  be  much  cut  down  by  proportioning  properly 
the  size  of  the  checks  to  the  head  which  is  to  be  used  in  irrigation. 

Perhaps  the  method  of  irrigation  most  commonly  used,  is  to  divide 
the  land  into  checks,  throwing  up  embankments  of  earth  all  around 
them.  These  checks  are  laid  out  on  contour  lines,  the  fall  in  each 
check,  or  the  diflferencc  of  elevation,  between  the  top  and  bottom 
contour  lines  varying  with  the  fall  in  the  ground.  They  arc  fed  from 
ditches,  and  water  is  turned  into  them  until  all  parts  of  the  land 
in  that  check  are  submerged.  Then  the  enbankment  on  the  lower 
side  is  cut.  thus  letting  the  water  drain  down  into  the  next  check, 
and  turning  as  much  of  it  to  good  use  as  is  possible  without  allowing 
it  to  filter  through  the  soil.  The  object  is  simply  to  wet  the  entire 
surface  of  the  ground.  However,  in  the  time  which  it  takes  the 
check  to  fill,  much  of  the  water  has  of  necessity  filtered  through 
the  soil  and  gone  to  waste.  The  use  of  a  large  head  of  water  cuts 
down  this  loss  very  materially.  Large  heads  of  water  require  skill- 
ful handling  in  the  matter  of  irrigation.  Small  checks  interfere 
with  agriv-ultural  operations,  are  more  costly  to  make,  and  require 
more  attention  in  irrigation.  It  is  a  matter  of  no  small  importance 
to  proportion  somewhere  nearly  properly  the  size  of  the  check  to  the 
head  of  water  available.  The  character  of  the  ground  should,  of 
course,  be  taken  into  account  in  all  such  calculations. 

Water-bearing  strata  extend  often  for  many  hundred  feet  below 
the  surface  of  the  earth.  The  water  pressure  in  different  strata — 
that  is  when  these  strata  are  separated  by  other  strata  practically 
impervious  to  the  flow  of  water — will  often  be  different :  the  water 
standing  at  different  levels  in  the  well,  in  such  cases,  as  the  well- 
casing  goes  down.  When  the  water  level  of  a  stratum  of  water- 
bearing sand  or  gravel  is  higher  than  the  surface  of  the  ground,  the 
well  becomes  a  flowing  well,  or  artesian  well  as  is  commonly  said. 

The  word  artesian  is  often  misapplied  to  wells  which  do  not  flow. 
Artesian  wells  will  discharge  a  quantity  of  water  of  such  magnitude 
that  the  loss  of  head  by  friction  in  the  pipe  and  in  the  strata  leading 
to  the  pipe  is  equal  to  the  height  above  the  outlet  to  which  the  water 
would  normally  rise  in  the  casing  at  no  discharge.     The  flow  of 
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water  from  an  artesian  well  is  no  way  different  from  the  flow  of 
water  from  a  pumped  well,  both  following  the  same  laws.  The  water- 
strata  which  supply  artesian  flow  get  their  pressure  usually  from  some 
distant  sources  at  higher  elevations.  These  strata  are  not  at  all 
replenished  by  the  water  which  the  wells  discharge;  such  water 
when  used  for  irrigation  going  into  the  strata  much  higher  up.  As 
the  water  which  supplies  these  artesian  wells  gets  its  pressure  from 
so  far  away,  and  as  the  strata  may  be  limited  in  extent,  sinking 
several  of  these  wells,  even  though  they  may  be  miles  apart,  may  in 
time  interfere  seriously  with  the  flow  from  each  other.  For  the 
reasons  given  above,  these  will  be  far  more  subject  to  mutual  inter- 
ference than  in  the  case  when  the  strata  are  near  the  surface,  where 
the  water  for   irrigation   is   constantly  replenishing  them. 

The  flow  of  water  through  porous  media,  according  to  numerous 
experiments  made,  is  directly  proportional  to  the  head  causing  such 
flow.  The  writer  performed  such  experiments  on  one  pumping 
station  which  had  been  in  operation  for  some  time,  which  agreed  very 
closely  with  this  theory.  They  showed  that  the  flow  of  water  from 
wells  was  directly  proportional  to  the  distance  which  the  ground 
water  was  lowered.  It  is  probable  that  this  is  true  in  most  cases, 
though,  owing  to  the  peculiar  conformation  of  the  ground,  this  will 
not  always  be  so. 

In  many  localities  in  California  the  level  of  the  surface  of  the 
ground  water  is  from  five  to  thirty  feet  below  the  surface  of  the 
ground,  and  it  is  not  necessary  to  sink  wells  further  than  to  a  depth 
of  eighty  to  one  hundred  feet  before  getting  an  ample  supply  of 
water-bearing  strata  from  which  to  draw  for  pumping. 

There  are  two  different  cases  under  which  pumping  plants  may  be 
installed.  The  first  case  being  where  the  installation  is  intended  to 
suppisment  the  water  supply  from  the  rivers  in  event  of  any  short- 
age or  failure  of  the  same,  and  the  second  case  being  where  the 
supply  from  the  wells  is  relied  wholly  upon  to  irrigate  the  land. 

In  considering  the  first  case,  whether  the  system  can  be  reckoned 
as  a  financial  success  is  largely  a  matter  of  chance.  It  is  all  a 
gamble.  In  fact,  it  bears  a  close  resemblance  to  spending  money  for 
fire  insurance  policies.  If  no  fire  occurs,  the  money  so  spent  is  of 
no  benefit.  So  it  is  with  these  plants — if  there  is  plenty  of  water  in 
the  rivers  the  plants  will,  of  course,  be  financially  a  failure.  They 
are  depreciating  all  the  time  whether  they  are  worked  or  not.  If  the 
plants  are  worked  for  only  a  month  in  the  year,  they  may  save  a 
crop  by  so  doing.  The  water  they  pump  will,  of  course,  cost  very 
high,  as  the  fixed  expenses  will  be  especially  large.  It  is  almost  im- 
possible to  estimate  the  value  of  such  a  plant,  even  at  the  end  of  the 
year,  and  it  resolves  itself  into  simply  a  matter  of  insurance. 

As  a  general  proposition,  the  water  pumped  from  pumping  plants 
will  furnish  a  much  smaller  head  than  that  which  is  used  for  irri- 
gation from  the  rivers.  Ditches  for  carrying  river  water  will  be  so 
large  that  the  small  amount  of  water  pumped  will  suffer  great  losses 
from  seepage  while  flowing  through  them.  Also,  the  checks  will  be 
so  large  that  most  of  the  water  will  be  wasted  in  flooding  them. 

One  way  out  of  part  of  this  difficulty  is  to  construct  a  reservoir 
of  moderate  capacity  near  the  pump  station,  and  to  pump  the  water 
into  it.  The  ground  should  be  thoroughly  puddled  to  reduce  the 
seepage  as  much  as  possible.  Should  the  reservoir  be  too  large,  the 
loss  by  seepage  and  evaporation  may  fully  equal  the  water  pumped 
into  it. 

This  shows  some  of  the  difficulties  of  endeavoring  to  supply  large 
ditches  and  checks  from  pumping  stations,  and  shows  some  of  the 
radical  errors  which  can  be  made  in  not  proportioning  properly  the 
amount  of  water  to  be  delivered  to  the  work  to  be  done.  Much 
attention  is  often  paid  to  getting  a  few  per  cent  higher  efficiency  from 
motors  and  pumps;  while  far  too  little  attention  is  paid  to  the  sub- 
sequent use  of  the  water  pumped. 

Where  pumping  water  is  so  comparatively  expensive,  it  will  surely 
pay  to  devote  much  attention  to  its  proper  distribution.  It  often  will 
pay  to  put  in  additional  small  ditches  rather  than  to  try  to  run  water 
in  ditches  out  of  proportion.  For  instance,  the  writer  recalls  one 
case  where  two  pumps  discharged  into  a  twenty-foot  ditch,  a  half- 
mile  long,  a  flow  of  about  seven  cubic  feet  a  second,  and  were  jus'c 
able  to  hold  the  water  up  about  three  feet  deep,  with  no  discharge. 
The  ditch  ran  through  a  very  sandy  country,  consequently  the  seepage 
was  very  large. 

In  the  second  case  to  be  considered  where  pumps  are  to  be  de- 
pended on  for  irrigation,  the  problems  to  be  solved  are  of  a  more 
definite  nature.  Ditches,  checks  and  pumps  should  be  proportioned 
for  a  proper  flow  of  water. 


Where  the  land  allows  it  is  often  a  good  plan  to  have  two  or  more 
stations  so  located  that  they  can  be  used  either  separately  or  the 
combined  flow  can  be  used  in  irrigating  the  land.  It  is,  of  course, 
important  to  have  the  distance  which  the  water  has  to  flow  in  the 
ditches  as  short  as  possible,  and  the  pump  stations  should  be  located 
with  that  in  view.  It  may  often  pay  to  have  the  ditches  lined  with 
cement,  to  minimize  the  loss  by  seepage ;  as  considerable  expense  may 
be  justified  in  this  connection.  Usually  one  well  will  be  insufficient 
to  supply  the  demands  of  a  station  for  irrigation,  in  which  event 
additional  wells  are  put  down.  These,  of  course,  interfere  with  each 
other  to  a  certain  extent. 

The  level  l  f  the  ground  water  varies  with  the  seasons,  with  the  rain- 
fall and  with  the  amount  of  irrigation ;  a  succession  of  dry  years 
lowering  it  decidedly,  and  wet  years  correspondingly  bringing  it  up. 
It  is  advisable  to  get  some  idea  of  the  extent  of  this  variation  before 
starting  in  to  install  pumping  plants.  Continued  pumping  from 
stations  will  in  general  lower  the  level  of  the  ground  water  at  these 
stations,  though  after  the  pumping  plant  has  been  shut  down,  the 
water  will  rise  in  the  ground  continuously  for  some  time. 

Having  ascertained  the  condition  under  which  the  water  is  to  be 
delivered,  the  amount  desired  and  the  level  of  the  ground  water,  then 
the  next  step  is  to  determine  on  the  system  of  pumping  which  is  to 
be  employed. 

Pumps  for  this  purpose  may  be  classified  under  three  different 
heads,  i.  Deep-well  pumps.  2.  Those  not  for  deep  wells,  where  the 
pumps  are  placed  where  all  parts  are  readily  accessible.  3.  The  air 
lift. 

Where  the  water  is  within  a  reasonable  distance  from  the  surface, 
it  will  usually  pay  to  use  the  second  class,  especially  where  a  large 
quantity  of  water  is  desired,  although  it  may  be  necessary  to  sink  a 
pit  to  get  the  pumps  nearer  the  water  level  so  as  to  increase  the 
available  flow  from  the  wells. 

Deep-well  pumps  as  a  class  are  not  advisable  for  handling  large 
quantities  of  water.  They  are  necessarily  limited  by  the  size  of  the 
wells,  and  the  fact  of  having  their  working  parts  far  from  the  sur- 
face is  also  a  disadvantage. 

Their  field  is  especially  adapted  to  handling  limited  quantities 
of  water,  where  the  distance  from  the  ground  to  the  surface  of  the 
water  is  fairly  great.  A  very  fair  efficiency  can,  under  these  circum- 
stances, be  attained. 

The  long  lengths  of  connecting  rods  in  lift  pumps  necessitate 
slow  speed  for  suitable  operation.  The  jar  of  starting  the  column 
of  water  on  the  up-stroke  is  intensified  by  any  lost  motion  in  these 
connecting  rods,  and  as  a  result  the  machinery  must  be  very  rigid 
and  must  run  slowly. 

The  air  lift  may  be  advantageously  used  in  many  places,  where 
several  wells  located  near  a  central  source  of  power  are  to  be  pumped. 
This  possesses  the  advantage  of  extreme  simplicity,  and  of  having 
all  parts  which  it  is  essential  to  handle  conveniently  located.  It  has 
the  disadvantage  of  comparatively  low  efficiency,  and  of  the  attention 
which  it  is  necessary  to  give  'he  air  compressor. 

As  a  general  proposition,  where  irrigation  by  pumps  is  carried  on 
on  an  extensive  scale,  it  will  be  done  by  the  second  class  of  pumps. 
This  case  being  of  most  interest,  will  be  the  only  one  which  will 
be  further  discussed. 

The  system  of  pumping  which  it  is  advisable  to  install  depends 
largely  on  the  form  of  power  available.  In  case  comparatively  cheap 
fuel  is  available,  as  is  at  present  the  case  in  many  parts  of  California, 
it  might  pay  to  install  a  central  air  station  with  engines  and.  com- 
pressors, and  to  pump  the  wells  by  the  use  of  air  lifts ;  that  is. 
provided  it  was  not  too  far  from  this  station  to  the  wells.  However, 
electric  lines  are  at  present  in  operation  and  being  constructed  over 
many  parts  of  California.  Cheap  power  is  at  many  places  available 
for  the  operation  of  motors,  furnishing  a  simple  and  reliable  means 
of  obtaining  energy.  It  was  mainly  with  an  idea  of  expounding  the 
use  of  electric  power  in  pumping  that  this  article  was  written.  It  has 
been  necessary  to  digress  from  this  subject,  however,  to  show  the 
proper  application  of  results  of  this  pumping  in  order  to  present  a 
clear  view  of  what  was  to  be  accomplished,  and  what  obstacles  are 
in  the  way. 

The  pumps  most  commonly  used  would  be  either  direct-acting 
power  pumps  or  centrifugal  pumps.  The  former  will  give  better 
efficiency  in  general ;  but  it  is  necessary  to  reduce  the  high  speed 
of  the  motoi  by  double  reduction  belting  or  gearing  in  order  to 
obtain  suitable  speed  for  the  pumps.  This  is  in  itself  an  objection- 
able feature,  in  addition  to  the  power  loss  which  it  entails.     Also, 
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there  arc  many  wearing  parts  and  bearings  about  these  pumps,  all 
of  which  require  attention  and  oiling. 

With  centrifugal  pumps,  on  the  other  hand,  the  wearing  parts  and 
bearings  are  reduced  to  a  minimum,  and  consequently  the  attention 
they  require  is  very  small.  There  is  little  to  get  out  of  order  about 
them,  and  while  in  general  they  may  not  be  quite  as  efficient,  still 
they  arc  far  preferable  for  the  general  purposes  for  which  irrigation 
pumps  are  used.  Having  decided  to  install  centrifugal  pumps,  the 
next  question  is  as  to  the  method  of  connection  of  the  same  to  the 
motor. 

In  general,  as  will  be  explained  later,  it  is  advisable  to  put  the 
pump  down  as  low  as  possible  in  the  ground.  The  motor,  on  the  other 
hand,  must  be  where  it  will  be  out  of  danger  of  becoming  wet. 
Pump  pits  may  be  flooded  or  the  ground  water  may  rise  very  high. 
While  the  pump  is  in  operation  there  will  be  in  general  no  danger 
of  the  pit  being  filled ;  but  when  the  pump  is  shut  down  the  water 
may  rise  above  the  pulley  of  the  same.  Under  these  conditions,  if 
the  pump  is  belted  to  the  motor,  this  will  necessitate  bailing  out  the 
pit  before  the  motor  can  be  started,  and  if  the  belt  had  not  been 
taken  ofT,  it  may  be  ruined. 

No  end  of  trouble  has  been  caused  by  belted  plants  installed  in 
dry  seasons,  having  the  ground  water  rise  abo\e  the  pump  pulleys. 
In  some  instances  it  has  been  necessary  to  pump  the  pits  for  hours 
with  other  pumps,  before  lowering  the  water  sufficiently  to  put  on 
the  pump  belt,  and  even  then  should  the  pump  stop  even  for  a  short 
time,  the  pit  will  immediately  fill  up  with  water. 

Direct-connected  units  in  large  sizes  are  generally  preferable  to 
belting.  Where  the  wells  are  of  ample  capacity,  horizontal  units 
will  be  preferable,  these  being  located  near  enough  to  the  surface  to 
avoid  all  danger  of  the  water  rising  up  to  them.  Horizontal  units 
axe  simpler  than  vertical  units,  and  on  this  account  should  be  used 
where  they  are  possible. 

Where,  however,  it  is  a  question  of  obtaining  all  the  water  possible 
from  the  wells,  which  is  usually  the  case  in  irrigation  problems,  the 
pumps  should  be  set  as  low  down  as  possible.  One  reason  for  this  is 
to  be  able  to  pump  the  wells  as  far  down  as  possible  without  ex- 
ceeding the  suction  limit,  and  hence  obtain  more  water  from  them. 
Another  reason  which  is  important  is  that  all  well  water  contains 
more  or  less  entrained  air.  This  air  expands  very  much  in  the 
suction  pipe  with  increased  vacuum,  and  may  cut  down  very  materi- 
ally the  discharge  from  the  pumps.  Should  the  pump  exhaust  the 
water  too  far  in  the  wells,  this  air  is  liable  to  make  it  loose  its  priming 
and  in  consequence  the  pump  will  stop  pumping. 

Where  the  pump  is  placed  very  low  down  where  it  may  be  under 
water,  vertical  units  must  be  used  if  they  are  to  be  direct-connected. 
The  pump  could,  of  course,  be  belted  to  the  motqr  by  a  quarter  turn 
belt,  but  direct  connection  is  preferable.  A  simple  vertical  frame 
of  angle  iron  can  be  used  for  the  motor  and  pump.  This  frame  can 
be  steadied  by  bolts,  connecting  it  to  the  timbers  in  the  pit.  It  is  not 
always  necessary  to  have  the  motor  above  the  surface  of  the  ground, 
and  in  this  event  these  frames  can  be  very  much  shortened,  to  their 
advantage. 

It  makes  no  difference  whether  or  not  the  pumps  arc  submerged 
by  the  rising  ground  water.  The  only  difficulty  is  in  rvcnt  of  its  being 
necessary  to  take  out  a  pump  or  to  make  repairs  on  it  in  place.  In 
this  event  it  may  be  necessary  to  pump  out  the  pit  by  an  auxiliary 
pump. 

It  IS  well  to  have  such  an  auxiliary  pump  on  hand.  A  very  con- 
venient method  is  to  have  a  direct-connected  pump  and  motor  mounted 
on  a  wagon  with  electrical  cables,  and  rubber  suction  hose.  In  event 
of  being  unable  to  afford  such  auxiliary  apparatus,  it  will  be  well 
not  to  try  to  put  the  pumps  down  too  deep,  so  as  to  be  inaccessible 
from  rise  of  the  ground  water. 

Direct-connected  vertical  units  as  commonly  installed  figure  on 
supporting  the  weight  of  the  rotor  and  of  the  runner  almost  entirely 
by  the  up  thrust  of  the  runner.  Of  course,  the  ideal  method  of 
running  is  whore  there  is  no  weight  to  be  supported  by  the  bearings, 
all  thrust  being  taken  up  by  the  difference  of  pressures  on  the  two 
sides  of  the  runner.  With  this  object  in  view  the  suction  side  of  the 
pump  is  usually  on  top. 

Great  difliculty  is  often  rxpericnrrd  frrm  the  unbalancing  of  pumps, 
creating  very  large  end  thrusts  and  damaging  the  bearings.  A  centri- 
fugal pump  runner  has  a  natural  tendency  to  unbalance  itself,  and 
the  further  it  goes  to  one  side,  provided  there  is  end  play,  the  stronger 
will  it  pull  in  the  direction  in  which  it  goes.  The  extent  and  the 
possibility  of  this  pull  can  be  imagined,  when  supposing  the  runner 


to  be  twenty  inches  in  diameter,  a  difference  of  pressure  of  one 
pound  per  square  inch  between  the  two  sides  will  produce  three 
hundred  pounds  difference  of  end  thrust. 

The  proper  balancing  of  pumps  is  a  very  important  item  in  their 
successful  operation.  Ignorance  in  this  respect  may  lead  to  very 
bad  results,  enormous  end  thrusts  being  brought  into  play.  Proper 
adjustment  of  the  runner  is  of  prime  importance.  Difference  of  dis- 
charge as  the  ground  water  is  gradually  lowered  in  the  wells  will 
cause  a  variation  in  the  end  thrust,  and  while  the  pump  may  balance 
while  the  ground  water  is  at  a  certain  level,  still,  when  it  has  been 
lowered  a  few  feet,  it  will  be  out  of  balance. 

Of  course  small  differences  of  end  thrust  are  easily  taken  care  of 
in  the  bearings,  but  the  usual  form  of  bearings  used  in  the  West 
for  that  purpose  is  insufficient  for  taking  any  great  end  thrust 
Some  of  them  are  incapable  of  taking  even  the  weights  of  the  roton 
and  runners  wthout  overheating. 

Some  automatic  balances  have  been  put  on  pumps  of  this  nature 
which  have  been  entirely  ineffective.  The  writer  got  up  a  form  of 
automatic  balance  for  pumps  which  worked  very  successfully  and 
kept  the  runner  off  either  end  bearing.  One-half  inch  end  play  was 
allowed  in  the  bearings,  the  runner  working  up  and  down  only  about 
one-sixteenth  of  an  inch,  running  clear  of  either  bearing  when  the 
balance  was  in  operation. 

Vertical  bearings  for  the  motors  and  the  oiling  devices  for  the  same 
require  considerable  thought  to  give  satisfactory  results.  They  are 
more  complicated,  decidedly,  than  horizontal  bearings.  The  lower 
motor  bearing  is  often  made  almost  inaccessible,  so  that  it  is  im- 
possible to  tell  what  is  going  on,  and  one  has  to  put  his  faith  in 
providence  till  the  bearing  burns  out.  Of  course  this  should  not  be 
allowed. 

In  connection  with  this  subject  are  suggested  the  conditions  under 
which  these  motors  have  to  operate.  Where  there  are  many  pump 
stations  operated  by  the  same  company,  scattered  over  considerable 
territory,  it  becomes  a  matter  of  importance  to  reduce  as  far  as 
possible  the  expenses  of  operation. 

It  is  cheaper,  far,  to  have  an  occasional  bearing  burnt  oul 
than  to  keep  men  in  constant  attendance  at  each  station.  Two  visit* 
a  day  of  twenty-four  hours  to  each  station  has  been  found  to  be 
sufficiently  satisfactory  in  the  operation  of  such  stations. 

In  a  sandy  country,  sand  storms  will  force  considerable  dirt  and 
grit  into  the  buildings,  especially  where  they  are  not  substantially 
put  up.  This  is  liable  to  find  its  way  into  the  bearings  and  to  cause 
trouble,  particularly  where  there  is  no  one  in  attendance.  The  bear- 
ings on  this  account  should  be  made  as  dust-proof  as  possible. 

For  the  vertical  bearings  of  the  motor,  the  oil  is  usually  kept  in 
circulation  by  being  thrown  up  by  centrifugal  force  from  an  oil-cup 
on  the  shaft  into  the  top  of  the  bearings.  Where  this  is  done,  it  it 
well  to  provide  a  filter  for  the  oil  before  returning  it  to  the  bearing. 
Many  bad  forms  of  oiling  devices  for  vertical  motors  are  made. 
A  fine  spray  is  formed  where  the  stationary  tube  goes  into  the 
rot.iting  oil-cup.  which  in  short  order  throws  all  the  oil  out  of  the 
cup  and  all  over  the  motor.  By  suitable  design  this  can  be  prevented 
without    difficulty. 

Proper  ventilation  of  the  buildings  having  motors  and  transform- 
ers is  a  thing  which  should  not  be  overlooked.  Places  where  irri- 
gation pumping  stations  are  located  are  usually  places  where  the 
temperature  goes  up  very  high  in  the  summer  time,  temperatures  at 
high  as  one  hundred  and  twenty  degrees  in  the  shade  not  being 
uncommon.  This  is.  of  course,  a  higher  temperature  than  is  usually 
figtired  or  for  electrical  apparatus,  and  in  consequence  it  is  well  not 
to  overload  the  same.  High  temperature  will,  of  course,  cause  rapid 
deterioration  of  the  insulation.  Some  means  of  cooling  the  air  in 
the  motor  and  transformer  rooms  is  desirable. 

A  very  important  item  in  the  expense  of  operating  stations  in  the 
country  is  that  of  team  hire.  It  cuts  a  very  large  figfure  in  the  costt 
of  repairs  of  apparatus  where  the  same  has  to  be  hauled  any  distance. 
So  it  usually  is  a  good  plan  to  do  as  much  of  the  repair  work  at 
possible  in  place.  By  watching  carefully,  so  as  to  minimize  the 
hauling,  considerable  money  can  be  saved. 

Where  there  are  no  attendants  constantly  at  a  station,  automatic 
cut-outs  should  be  provided,  so  that  should  the  power  go  off  or  the 
pump  lose  its  priming,  the  motor  will  be  automatically  switched 
out.  These  cut-outs  should  be  governed  by  the  flow  of  the  water, 
and  should  not  be  electrically  controlled  or  governed  by  the  stopping 
of  the  pump.  One  reason  for  this  is  that  should  the  pump  lose  itt 
priming,  these  other  de>'ices  will  not  cut  out  the  motor.     Another 
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reason  is  that  these  devices  are  the  simplest,  the  cheapest  and  the 
most  reliable. 

Where  the  vertical  thrust  bearings  are  on  the  motor,  many  motors 
rely  on  the  water  relieving  the  bearing  of  part  of  the  weight  of  the 
rotor;  and  when  the  rotor  and  the  runner  are  running  with  no 
water  in  the  shell,  these  bearings  will  get  excessively  hot.  So  with 
this  type  of  bearing  it  is  essential  that  the  motor  be  cut  out  when  the 
pump  stops  pumping. 

Some  manufacturers  use  marine  type  bearing  on  the  pumps,  these 
bearings  taking  all  the  end  thrust  of  the  pump,  as  well  as  the  weight 
of  the  rotor.  It  is,  of  course,  advantageous  to  balance  somewhere 
nearly  the  end  thrust  of  the  pump  so  as  to  avoid  as  much  friction 
and  wear  as  possible. 

The  simplest  form  of  cut-out  for  the  motors  is  a  float  cut-oul 
Where  the  water  discharges  over  a  weir,  the  head  of  the  weir  as 
well  as  the  friction  head  in  the  discharge  pipe  can  be  made  use  of  in 
operating  these  cut-outs. 

Another  plan  which  the  writer  has  used,  where  the  water  was 
delivered  through  pipes  at  a  distance  from  the  station,  was  to  put  a 
vane  in  the  pipe  itself,  with  bearings  on  each  side.  A  rod  came 
through  one  bearing  and  a  stuffing  box.  This  rod  was  weighted  by  a 
weight  on  a  bell-crank  lever,  tending  to  keep  the  vane  closed.  The 
vane  was  so  bent  that  when  wide  open  it  conformed  closely  to  part 
of  the  perimeter  of  the  pipe,  thus  reducing  to  a  minimum  the  friction 
in  the  pipe.  The  bell-crank  lever  communicated  through  other  levers 
to  tripping  the  device  for  opening  the  switches.  All  such  devices 
should  be  as  compact  and  as  direct-acting  as  possible. 

In  regard  to  the  proper  selection  of  a  location  for  a  pump  station, 
the  location  is  usually  selected  with  reference  to  convenience  in  pump- 
ing the  water  and  distributing  it 

There  is  no  more  uncertain  matter  than  the  manner  in  which  a  well 
is  going  to  turn  out.  One  well  may  be  sunk  within  fifty  feet  of 
another,  and  while  the  first  may  give  a  splendid  flow,  the  second, 
even  if  sunk  to  just  the  same  depth,  may  furnish  almost  no  water 
at  all.  When  the  depth  of  the  well  is  moderate,  say  fifty  to  one 
hundred  feet,  it  is  usually  a  good  plan  to  sink  a  small  test  well  first, 
to  determine  the  nature  of  the  soil.  If  this  well  shows  a  sufficient 
amount  of  good  water,  sand  or  gravel,  then  a  well  of  the  size  desired 
should  be  put  down.  However,  it  is  by  no  means  safe  to  go  on  indica- 
tions alone,  and  this  well  should  be  tested  by  pumping  it.  This 
can  be  easily  done  by  the  use  of  a  centrifugal  pump  driven  by  a 
portable  engine. 

Having  found  a  well  to  give  sufficient  flow,  any  desired  number  of 
wells  may  be  put  down,  but  it  should  be  borne  in  mind  that  the  flow 
obtainable  will  not  increase  as  fast  as  in  proportion  to  the  number 
of  wells  put  down,  as,  of  course,  the  wells  will  interfere  with  each 
other. 

The  simplest  form  in  which  to  put  down  the  wells  is  in  a  straight 
line.  This  involves  least  amount  of  construction  and  pipe.  The 
best  form,  perhaps,  is  in  the  shape  of  a  cross,  the  wells  going  out  in 
four  directions  from  the  pump.  This  will  give  greatest  distances 
between  wells,  hence  interfering  less  with  each  other. 

Of  course  the  greater  the  discharge  from  the  wells,  the  further 
down  will  the  water  be  pulled  in  them,  and  the  greater  will  be  the 
lift.  In  addition  to  this,  greater  continued  discharge  will  cause  still 
further  lowering  of  the  ground  water,  necessitating  additional  lift, 
and  hence  additional  power.  Call  A  the  distance  from  ground  to 
ground-water,  B  the  distance  ground-water  is  pulled  down,  Q  the 
corresponding  discharge,  and  P  the  power  required  for  that  dis- 
charge, then 

P.  =  KQ  (A  +  B). 

If  it  is  desired  to  double  this  discharge,  and  this  can  be  done  without 
exceeding  the  suction  limit,  then 

P,^2KQ  iA  +  2B). 

li  A  =  O,  additional  discharge  is  obtained  only  by  increasing  the 
power  as  the  square  of  the  desired  discharge.  As  A  is  not  in  general 
zero,  this  power  will  not  increase  as  fast  as  in  proportion  to  the 
square  of  the  discharge,  but  will  increase  decidedly  faster  than  the 
first  power. 

Bearing  this  in  view,  it  would  seem  to  be  better  policy  to  put 
in  more  wells  to  pump  from  (provided  these  be  not  too  expensive) 
rather  than  to  put  the  pump  too  far  down,  and  to  try  to  exhaust  the 
wells  too  deep.  The  cost  of  power  and  the  cost  of  the  wells  should 
all  be  taken  into  account  in  those  calculations. 

An  important  item  from  the  practical  standpoint  is  to  have  the 
suction  pipe  as  short  and  as  simple  as  possible.    A  very  small  leak 


in  the  suction,  which  may  not  be  of  sufficient  size  to  make  the 
pump  lose  its  priming,  will  still  cut  down  the  discharge  decidedly. 
Where  the  entrained  air  is  considerable,  means  should  be  taken  to 
cut  it  off. 

If  perforations  in  the  well  are  above  the  level  of  the  water  in  the 
same,  the  water  pouring  down  through  these  perforations  will  drag 
air  down  with  it.  If  this  is  of  any  extent,  simple  means  may  be  pro- 
vided to  prevent  the  splash  caused  by  the  dropping  water. 

In  general,  it  must  be  remembered  that  exact  conditions  cannot 
be  figured  on,  that  the  head  will  vary  in  some  instances  to  Jt  con- 
siderable extent,  and  that  the  efficiency  of  the  pumps  will  not  be  what 
we  siiould  like  to  have  it.  It  is  inadvisable  in  any  extended  system 
to  have  several  makes  and  sizes  of  pumps,  and  it  is  well  if  possible 
to  have  them  all  alike.  The  same  thing  applies  to  the  motors.  Too 
many  different  kinds  of  pumps  and  motors  make  a  needless  amount  of 
work.     It  may  often  be  well  to  sacrifice  efficiency  to  simplicity. 

Too  many  mistakes  are  made  m  plants  by  the  assumption  that 
they  will  always  run  under  the  maximum  efficiency,  delivering  the 
rated  amounts  of  power  or  water,  or  whatever  it  is. 

If  it  be  an  irrigation  plant,  the  water  is  assumed  to  be  distributed 
over  the  land,  with  no  appreciable  loss.  Interest  on  the  investment 
and  depreciation  are  not  taken  into  account.  When  the  actual  cost 
of  irrigation  is  figured,  it  is  found  to  be  far  different  from  the 
original  figures,  which  included  only  the  cost  of  power  and  operating 
expenses,  the  theoretical  highest  efficiency,  continued  running  of  the 
plants  and  the  distribution  of  the  water  with  no  appreciable  loss. 
It  is  similar  to  figuring  the  output  of  an  alternating  station,  at  100 
per  cent,  power  factor  and  100  per  cent,  load  factor,  no  accidents 
being  allowed  to  occur.  Of  course,  these  would  be  ideal  condition* 
of  operation,  but  would  almost  never  be  attained. 

Before  leaving  this  subject,  it  will  be  well  to  point  out  a  very  im- 
portant phase  of  the  problem,  namely,  the  advantages  to  be  derived 
by  electric  companies  from  a  load  of  irrigation  pumps. 

Such  a  load  by  proper  manipulation  can  be  made  to  fill  in  many  of 
the  inequalities  of  the  load  curves  of  these  stations,  and  the  power 
so  furnished,  in  the  case  of  water-power  plants,  can  be  supplied  at 
no  additional  cost.  It  is  power  which  would  otherwise  go  to  waste. 
By  arranging  with  the  consumers  to  have  the  motors  cut  out  during: 
the  peak  load,  this  power  could  be  furnished  at  a  price  sufiiciently 
reasonable  to  make  it  quite  an  object  to  the  latter,  and  all  the  money 
so  obtained  is  pure  gain. 

Where  pumps  must  be  run  nearly  continuously  all  year,  hardly  any 
sort  of  load  can  be  considered  more  advantageous,  for  many  reasons. 
For  example,  no  serious  loss  or  damage,  outside  of  the  sale  of  power, 
will  be  occasioned  by  temporary  shut-downs  for  short  periods.  More- 
over, the  load  is  not  fluctuating,  but  is  very  steady.  A  pumping  load 
will  help  very  much  to  steady  the  voltage,  not  only  for  the  reason 
just  given,  but  also  because  any  drop  in  speed  of  the  generator  will 
correspondingly  relieve  the  pump  motors  of  a  load  which  varies  as 
a  power  of  the  velocitv  between  the  second  and  the  third.  Thus,  for 
small  variations  in  spted,  the  percentage  change  in  the  power  con- 
sumed in  pumping  will  vary  from  two  to  three  times  as  fast  as  the 
percentage  change  in  speed.  This  of  itself  tends  very  much  to  steady 
the  speed  and  likewise  the  voltage.  Another  good  point  of  such  a 
load  is  that  the  motors  are  approximately  fully  loaded,  and  con- 
sequently the  power  factor  is  fairly  high. 

While  a  certain  extent  of  pump  load  is  very  desirable  for  filling  up 
the  load  curve,  and  while  irrigation  pumps  which  run  practically  all 
the  year  are  also  desirable,  pumps  which  would  exceed  the  limit  of 
inequalities  in  the  load  curve  and  which  would  run  only  a  few  months 
in  the  year,  would  be  decidedly  undesirable,  provided  that  further 
market  could  be  had  for  the  power. 

Taking  all  these  things  into  consideration,  perhaps  the  fairest 
charge  for  pumps  is  on  a  flat  rate  by  the  year.  Two  kinds  of  rates 
could  be  furnished — one  for  those  who  would  be  willing  to  cut  out 
during  the  peak,  and  the  other  for  continuous  operation. 

The  writer  has  endeavored  to  point  out  some  of  the  principal  points 
in  the  installation  and  operation  of  irrigation  pumping  plants,  with 
particular  attention  to  electrically-driven  centrifugal  pumps,  and  to 
show  wherein  the  difficulties  lay,  and  why  expected  results  have 
not  been  attained. 

The  efficiency  of  the  mechanical  and  electrical  part  of  the  plant 
is  given  in  general  a  great  deal  of  attention,  but  the  losses  which  may 
occur  in  the  distribution  of  the  water  are  often  disregarded.  These 
are  really  of  prime  importance,  and  when  an  irrigation  plant  is  laid 
out,  particular  care  should  be  taken  to  proportion  somewhere  nearly 
the  money  to  be  invested  to  the  proper  place  to  make  the  saving. 
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The  Economic  Design  and  Management  of  Telephone 
Exchanges — XIH. 


By  Arthur  V.  Abbott,  C  E. 

KNOWING  the  number  of  trunk  lines,  the  only  missing  factor 
necessary  to  determine  the  trunk  lineage  is  the  length  of  the 
trunks.  It  is  impossible  to  predict  the  exact  length  and  loca- 
tion of  trunk  lines  in  any  exchange,  until  the  specific  territory  shall  be 
examined,  districted,  and  the  telephonic  centers  located.  But  it  is 
feasible  to  ascertain  for  any  group,  another  quantity  that  is  propor- 
tional to  the  trunk  lineage  needed  with  offices  of  varying  areas,  and 
which  may  be  substituted  for  the  true  trunk  lineage,  passing  under  the 
same  name,  till  such  time  as  the  telephone  centers  are  finally  located 
and  the  precise  trunk  lineage  can  be  ascertained,  and  which  will  serve 
as  a  guide  to  determine  the  relative  relations  of  sub-station  lineage 
and  trunk  lineage  when  the  territory  is  split  up  into  varying  numbers 
of  offices. 

It  will  be  remembered  that  the  average  length  of  the  sub-station 
lines  is  determined  by  dividing  the  sum  of  all  the  sub-stations 
mileage  in  any  district  by  the  total  number  of  sub-stations,  and  that  a 
series  of  curves  was  given  showing  the  probable  relation  between 
the  length  of  sub-station  lines,  and  the  number  of  subscribers  tribu- 
tary to  offices  of  various  sizes,  in  large  and  small  cities.  Now  if  any 
office  is  to  deliver  messages  to  sub-stations  that  lie  outside  its  bound- 
aries the  average  distance  that  such  messages  travel  will  evidently 
be  the  sum  of  the  distances,  measured  along  streets,  from  the  office 
to  all  sub-stations  outside  of  the  boundaries,  divided  by  the  number 
of  stations.  The  larger  the  territory  embraced  by  the  office  under 
consideration  the  greater  will  be  the  distance  from  its  telephonic  cen- 
ter to  sub-stations  lying  outside  its  boundary  and  the  smaller  will  be 
the  number  of  these  foreign  sub-stations.  Hence  the  average  dis- 
tance, that  messages  must  thus  travel,  will  increase  with  the  size  of 
the  offices.  This  quantity  is  called  the  average  trunking  distance. 
The  average  sub-station  mileage  was  ascertained  by  plotting  the  sta- 
tions on  a  map  and  scaling  from  the  various  telephonic  centers  to 
which  they  were  tributary.  In  the  same  manner  the  average  trunk- 
ing  distance  may  be  ascertained,  by  scaling  on  the  map  from  the 
various  telephonic  centers  to  all  stations  outside  the  boundaries  of  the 
office.  It  is  easy  to  see  that  while  the  average  truiiking  distance  is 
not  the  same  as  the  trunk  lineage,  or  rectangular  distance  between 
telephonic  centers,  it  is  proportional  thereto.  Now  if  the  trunkage 
for  subscribers,  obtained  by  dividing  the  office  trunkage  by  the 
number  of  sub-stations,  be  multiplied  by  the  average  trunking  dis- 
tance a  quantify  that  represents  the  trunk  lineage  per  subscriber  is 
obtained.  If  this  calculation  be  made  for  several  offices  of  various 
size,  it  is  easy  to  plot  a  curve  of  the  results  and  compare  the  sub- 
scribers trunk  lineage  in  offices  of  various  sizes,  and  determine  which 
gives  the  best  results. 

In  Figs.  28,  29,  30.  31  and  32  all  of  the  preceding  quantities  have 
been  calculated  and  plotted  for  five  typical  cases,  namely.  Fig.  28, 
contains  the  data  ajiplicable  to  offices  located  in  the  center  of  a  large 
city,  say,  of  500,000  inhabitants;  Fig.  29  the  same  curves  for  an  office 
located  in  the  outskirts  of  the  same  city.  Figs.  30  and  31  apply  to 
offices  located  respectively  in  the  center  and  outskirts  of  a  medium- 
sized  city  of  about  200,000  population,  while  Fig.  23  is  for  the  center 
of  a  small  city  or  large  town  of,  say.  75.000  to  100.000  people.  All 
five  of  the  illustrations  arc  plotted  to  the  same  scale,  and  arranged  in 
the  same  m.anner,  so  that  comparison  is  easy.  There  arc  nine  curves 
on  each  sheet,  as  follows  : 

Curve  No.  I— Number  of  ongmating  messages. 

Curve  No  2— Theoretical  Percentage  of  messages  trunked  = 

Curve  No.  3 — Actual  percentage  of  messages  trunked  = 
Curve  No.  4— Out  Trunk  Traffic  =  Curve  i  X  Curve  3. 
Curve  No.  5— Out  Trunk  Traffic  per  station  = . 

Curve  4 

Curve  No.  0— Office  Trunkage  = >)^  -+  reserve  trunks  and  call 

circuits 

Curve  6 
Curve  No.  7 — Sub-station  Trunkage 

<3 


Curve  No.  8 — Trunkage   Distance,    ascertained   from   map    measure- 
ment. 
Curve  No.  9— Sub-station  Trunk  lineage  =  Curve  7  X  Curve  8. 

On  the  bottom  of  each  sheet  the  axis  of  X  is  the  independent  vari- 
able and  gives  the  size  or  number  of  stations  in  the  office  under  con- 
sideration. The  vertical  scale  on  the  right  hand  indicates  the  num- 
ber of  messages,  and  is  used  with  Curves  i  and  4,  thus  in  Fig.  28  re- 
lating to  the  center  of  a  large  city,  the  total  number  of  stations  in 
the  whole  exchange  is  taken  at  S  =  40.000,  the  average  originating 
messages  T  and  T'  =  20,  Q  is  assumed  to  be  150,  and  to  vary,  say. 
from  .65  to  .85,  depending  on  the  size  of  the  office.  Then  in  an  office  of, 
say,  i^ooo  stations  the  number  of  originating  calls  would  be  found  by 
following  a  vertical  line  from  4000  on  the  lower  horizontal  scale  till  it 
intersects  Curve  i.  and  then  a  horizontal  to  the  right  finding  80.000 
on  the  scale  of  "Number  of  Messages."  Similarly  the  out  trunk- 
traffic  for  the  office  is  obtained  in  the  same  manner  by  following  a 
vertical  from  4000  to  the  intersection  with  Curve  4,  thence  a  hori- 
zontal to  the  message  scale  finding  52,000.  On  the  left  hand  of  each 
sheet  there  are  two  scales  of  equal  parts,  the  outer  one  reading  from 
o  to  500  and  the  inner  from  o  to  20.  The  inner  scale  applies  to 
Curves  2,  3,  5.  and  8.  Thus  on  Fig.  28  if  it  be  desired  to  ascertain  the 
theoretical  percentage  of  messages  trunked  from  an  office  of  2000 
stations  follow  a  vertical  from  2000  on  the  lower  scale  till  Curve  2 
is  intersected,  thence  a  horizontal  to  the  inner  scale  on  the  left  hand 
reading  95  per  cent.  The  actual  per  cent  of  trunking  is  found  on  the 
same  scale  by  stopping  at  Curve  3,  and  reading  87  per  cent,  while  the 
out  trunk  traffic  per  station  is  found  by  continuing  till  Curve  5  is  in- 
tersected and  then  reading  15.4  messages  on  the  same  inner  left  hand 
scale.  Curve  8  exhibits  the  data  pertaining  to  the  average  trunking 
distance,  as  determined  by  map  measurements.  Taking  the  various 
areas  needed  to  include  1000.  2000  and  3000  stations,  etc.  scale  meas- 
urements were  made  to  all  sub-stations  beyond  these  boundaries,  and 
the  sum  of  the  distances  (via  streets)  thus  obtained  divided  by  the 
number  of  stations,  this  fixing  the  average  trunking  distance.  In  an 
office  of  3000  stations  the  average  trunking  distance  would  be  found 
by  following  a  vertical  fr^m  3000  to  the  intersection  with  Curve  8 
and  thence  a  horizontal  to  the  inner  left  hand  scale  finding  1.4  miles. 
The  outer  left  hand  scale  is  devoted  to  Curves  6.  7  and  9.  For  Curve 
6  (the  total  trunkage)  this  scale  reads  directly  in  whole  numbers; 
thus,  to  ascertain  the  total  trunkage  (including  call  circuits)  that  is 
needed  from  an  office  of  2000  stations  follow  a  vertical  lire  from 
3000  on  the  lower  scale  to  the  intersection  with  Curve  6,  thence  .i 
horizontal  to  the  outer  left  hand  scale  finding  300.  For  Curves  7 
and  9  a  decimal  point  must  be  prefixed  to  all  the  numbers  of  thi% 
scale.  Thus  the  sub-station  trunkage  and  sub-station  trunk  lineage 
for  an  office  of  3000  stations  is  found  by  following  a  vertical  from 
3000  to  Curves  7  and  9,  and  thence  horizontals  to  the  outer  Ifeft  hand 
scale  to  be  respectively  .1225  of  a  trunk  line,  per  station,  and.  .202$ 
miles  per  station.  The  curves  of  Fig.  29  arc  plotted  on  the  assump- 
tion that  the  office  is  in  the  outskirts  of  the  same  city,  and  therefore 
works  %nto  an  exchange  of  40,000  station  with  an  average  originating 
message  rate  of  20.  The  originating  message  rate  for  the  office  is  set 
at  10;  the  values  of  Q,  q  and  other  factors  are  the  same  as  for  Fig 
28,  while  the  average  trunking  distance  is  compiled  from  map  meas- 
urements. Figs.  30  and  31  deal  with  a  medium-sized  city.  Fig.  30 
predicating  the  exch.ange  in  the  center,  and  Fig.  31  on  the  outside. 
The  entire  exchange  is  taken  at  20.000  stations,  the  average  originating 
message  rate  for  the  whole  at  16.  with  office  rates  of  16  for  Fig  30 
and  8  for  Fig.  31.  The  value  of  Q  is  taken  from  too  to  150  for  Fig. 
30  and  from  80  tc  ijo  for  Fig.  31.  while  q  is  allowed  to  vary  from 
65  per  cent  to  85  per  cent.  In  Fig.  32  the  whole  exchange  is  estimated 
at  10,000.  the  originating  message  rate  at  10,  Q  from  80  to  130  and  q 
from  65  to  85  per  cent.  As  in  Fig.  28  the  average  trunking  distance 
is  in  all  cases  ascertained  from  map  measurements. 

The  preceding  data  convey  general  average  information  appertain- 
ing to  outgoing  trunk  business,  but  it  must  not  be  forgotten  that  the 
curves  apply  to  trunking  in  one  direction  only,  and  that  the  quan- 
tities must  be  doubled,  on  the  average,  if  both  incoming  and  outgoing 
business  is  to  be  cared  for.  Further,  the  curve  quantities  are  linear 
measurements,  or  circuit  mileage,  and  must  again  be  doubled  if  wire 
mileage  is  desired.  To  accurately  and  completely  design  an  inter- 
lacing Reverse  Call  Circuit  Trunking  System,  and  to  determine  that 
point  at  which  the  increasing  trunk  mileage  overbalances  the  de- 
creasing sub-station  mileage  requires  that  the  territory  to  be  served 
be  districted  into  a  number  of  diflFerent  offices,  the  telephonic  centers 
located  with  some  considerable  care,  and  the  trunk  line  routes  set- 


37J 
3j0 


2J0 
i2i 


I'J 

1 

3 

18 

/" 

0 

1. 

•<v. 

'^v 

/ 

1 

10 

\, 

^v 

/ 

150000 

IJ 

y 

x5 

11 

y 

/ 

'^v 

N^ 

/ 

13 

/ 

N, 

r-J 

/ 

l:iOOOO 

12 

/ 

"»^ 

>< 

11 

/ 

/ 

^-, 

100000 
90000 
80UOI 

70000 
60000 
iOOOO 

lU 

^::\^ 

— 

2_ 

z 

^ 

9 

>^ 

-. — 



_9_ 

K 

\ 

i 

N 

^ 

"^ 

■^ 

— . 

2 

/ 

■~x 

/ 

l^ 

5 
4 

/ 

^^^ 

^ 

1 

1/ 

^^ 

^ 

-< 

/ 

^ 

y 

" 

-■-. 

.^.^ 

30000 
20000 

/. 

^ 

-- 

/ 

/ 

1    8 

r     1 

/ 

/ — 

2000  3000  1000  oUUO 

Number  of  Stations  in  Omce 

FIG.   28. — CENTER  OF  LARGE  CITY. 


1 

I 

\ 

k 

f/i 

\ 

f 

N 

V 

"    ■ 

Sun 

iiinti 

?'■ 

D 

3 

s 

***^ 

^5^ 

,,«v\ 

„e^ 

Trun 

ilinea 

rectei 

foro 

nceli 

r 

=9? 

■srr 

^     B 

-— 

a" 

r^ 



Sui; 

tatiM 

TJu-te 

I  f.ir 

rank 

-^ 

bound 

10      li      14       16       Is      '-'O      il      24       -26       is      30 
Number  ut  Offices 


FIG.    22- — LINEAGE    PER   STATION. 


12s       5 


^ 

\ 

\ 

V 

^ 

.-2 

X^ 

^^ 

\^ 

> 

<^ 

y 

/^ 

\ 

^-. 

/ 

^ 

^ 

V- 

■^^^. 

^^ 

^^ 

/ 

\^^ 

i___ 

^^ 

R 

^z:^= 

^ 

^ 

"^ 

2o0  10 

22j  fl 

200  8 

ITJ  7 

150  C 

125  5 

100  1 

-,:>  3 

50  2 

25  1 


% 

. 

\ 
\ 

1 

\ 
\ 

3 

uoooo 

lUOM 

> 

\ 

\ 

N, 

-<» 

laoow 
110000 

'- 

— 

— 

— 

— 

___ 

■"^j 

_2 ^_^ 

^>- 

-H — i  r 

MOOO 
80000 

70000 

toooo 

u^ 

^5 

J^ 

~ 

— ■ 

1 

7^ 

1 

i 

■^S'iL  ■ 

\y 

1 

^/ 

l"~~« 

^^ 

■», y 

y^^^ 

V 

/ 

^J^ 

^"^-^1 

|\ 

/   L. 

-—f^l^f^ 

1  1 

wooo 

30000 

-■V\[---~^'i 

^^ 

-^— i — 

,r<'T>»UccTr 

1     1 

1     1 

^.>:>^ 

1 

M — -— 

\.^ 

0 

0        500     1000 


2000  30U0  lOUO  5000 

Number  of  Stations  in  Office 


FIG.   29. — OUTSKIRTS   OF   LARGE   CITY. 
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ded  and  measured  with  a  fair  degree  of  accuracy,  and  then  the  sub- 
station and  trunk  mileage  plotted  for  each  of  the  different  number  of 
offices.  In  Fig.  2"]  a  curve  was  given  showing  for  an  imaginary 
though  typical  large  exchange,  the  rate  of  variation  of  the  average 
sub-station  lineage  with  the  variation  in  the  number  of  offices  into 
which  the  territory  was  divided.  If  the  total  trunk  lineage  be  divided 
by  the  sum  of  all  the  sub-stations  the  exact  sub-station  trunk  lineage 
is  obtained,  and  if  this  is  done  for  each  of  the  different  number  of 
offices  into  which  the  territory  is  sub-divided,  data  for  plotting  a 
curve  that  shows  the  rate  of  variation  of  trunk  lineage  with  a  change 
in  the  number  of  offices  is  obtained.  In  Fig.  j,Z  curve  C  is  plotted 
showing  the  change  in  trunk  lineage  per  sub-station  for  the  same  con- 
ditions that  were  used  in  plotting  the  curves  for  sub-station  lineage  in 
Fig.  27,  which  are  here  repeated.  Now  by  plotting  a  curve  whose 
ordinates  arc  the  sum  of  the  sub-station  lineage  plus  the  sub-station 
trunk  lineage,  while  the  abcissa:  are  the  different  number  of  offices 
into  which  the  territory  is  divided  the  total  variation  of  wire  mileage 
with  a  change  in  the  number  of  offices  is  obtained,  and  by  inspection  it 
is  easy  to  discover  the  least  ordinate  to  this  curve  and  to  determine 
that  number  of  offices  which  will  require  the  minimum  wire  plant.  In 
the  illustration  about  seventeen  offices  show  the  least  ordinate, 
amounting  to  1.2  miles,  made  up  of  .60  miles  for  the  sub-station  line 
and  .60  miles  for  the  trunk  line  mileage.  Incidentally  it  is  obvious 
from  the  discussion  of  this  subject  that  the  curve  for  sub-station  mile- 
age and  trunk  line  mileage  per  sub-station  will  intersect  at  the  point 
of  maximum  economy  in  wire  mileage,  and  that  this  point,  like  many 
other  similar  problems,  is  reached  when  the  sub-station  mileage  and 
trunk  mileage  per  sub-station  are  equal. 

The  trunk  lines  form  a  series  of  wires  extending  from  every  office 
in  each  group  to  all  other  offices,  and  evidently  there  will  be  trunk 
lines  extending  in  all  directions  rectangularly  to  each  adjacent  office. 
In  all  but  very  exceptional  cases  the  number  of  lines  on  the  different 
sides  of  each  office  will  be  unequal.  Thus  offices  located  on  the  out- 
skirts of  a  group  will  have  lines  on  three  sides  only,  and  frequently 
only  on  one  side.  Offices  between  the  circumference  and  the  center 
will  have  more  lines  extending  towards  the  center  and  less  towards 
the  outskirts.  So  the  addition  of  the  trunk  lines  increases  the  num- 
ber if  wires  radiating  from  each  telephonic  center.  It  has  previ- 
ously been  shown  that  the  telephonic  center  is  so  located  as  to  place 
an  equal  number  of  sub-stations  on  each  side  of  each  co-ordinate 
axis  drawn  through  it.  This  is  equivalent  to  saying  that  there  are 
an  equal  number  of  wires  entering  from  the  office  on  all  four  sides. 
The  addition  of  the  trunk  lines  will  usually  cause  an  unbalance  in  the 
number  of  wires  on  one  or  more  sides.  If  now  the  office  be  moved  in 
the  direction  of  the  preponderance  of  the  number  of  trunk  lines  it  is 
evident  that  all  the  lines  both  of  the  sub-stations  and  of  the  trunks 
will  be  shortened  in  the  direction  that  the  office  moves  and  lengthened 
in  the  other.  By  the  principles  previously  enunciated  the  number  of 
sub-station  lines  are  equal  on  each  side  of  the  office,  and  until  some 
sub-stations  arc  crossed  this  equality  is  unefTected  by  moving  the 
office.  Wlicn  trunk  lines  are  added  therefore  the  office  should  move 
in  the  direction  of  the  preponderance  of  trunk  lines  till  such  a  point 
is  reached  (by  crossing  sub-stations)  as  to  cause  an  equal  number  of 
lines  to  enter  on  both  sides  of  each  co-ordinate  axis.  So  after  the 
number  of  trunk  lines  have  been  calculated  and  the  routes  between  the 
various  offices  selected,  inspection  will  determine  whether  the  loca- 
tion of  the  various  telephonic  centers  will  be  sensibly  affected.  This 
is  easily  done  on  the  map  of  the  territory,  the  various  offices  being 
slightly  shifted  until  an  equal  number  of  wires  enter  each,  on  each 
side  of  each  co-ordinate  axis.  By  this  shifting  the  sub-station  mile- 
age is  somewhat  increased,  while  the  trunk  mileage  is  decreased  but 
the  sum  of  the  two  is  the  true  minimum.  In  the  center  of  large  towns 
or  citie-;  this  displacement  is  almost  inappreciable,  but  on  the  out- 
skirts it  may  become  a  source  of  considerable  error  unless  taken  into 
consideration.  Any  change  in  the  office  location  will,  of  course,  react 
on  the  curve  for  r.ub-station  mileage,  which  must  be  correspondingly 
corrected  as  shown  by  the  dotted  line  near  the  curve  A  (Fig.  ^y) 

All  these  corrections  are  shown  by  the  dotted  lines  in  close  proxi- 
mity to  the  curves  B  and  C,  while  the  summation  curve  D  is  plotted 
for  the  corrected  values.  It  will  be  noticed  that  this  curve  is  quite 
flat  near  its  least  ordinate,  there  being  only  a  difference  of  .0^5  of  • 
mile  per  station  between  fourteen,  eighteen  or  twnity-two  offices. 
So  that  quite  a  liberal  latitude  r.ay  be  exercised  in  the  selection  of 
the  desired  number  of  offices  without  seriously  changing  the  total  re- 
quired wire  mileage. 

The  complete  analysis  of  the  relations  of  office  location  and  the 
relation  of  the  number  of  offices  to  the  wire  plant  has  now  been  ex- 


hibited, and  the  methods  of  ascertaining  the  change  in  wire  mileage 
with  any  variation  either  in  location  or  number  of  offices  in  any  ex- 
change. To  determine  relative  economy  it  is  now  necessary  to  in- 
vestigate the  methods  of  construction  and  determine  the  cost  of  wire 
plant. 

British  Street  Railways. 

At  the  recent  meeting  of  the  Association  of  Municipal 
Tramway  Managers,  of  Great  Britain,  it  w-as  brought  out 
that  the  municipalities  in  Great  Britain  now  own  and  operate 
about  1,200  miles  of  tramway  track,  and  have  invested  over  $15 
000,000  in  these  undertakings.  In  a  paper  read  before  the  meeting. 
Mr.  Bellamy,  of  Liverpool,  discussed  the  question  of  half-penny 
fares,  and  statistics  which  he  gave  showed  that  these  would  not,  as 
a  rule,  be  desirable.  He  pointed  out  the  importance  of  securing  from 
the  British  Board  of  Trade  the  privilege  to  increase  the  speed, 
which  is  now  limited  to  6,  8  or  10  miles  an  hour  under  different  con- 
ditions. He  believes  that  the  double-deck  cars  used  in  Great  Britain 
are  desirable  for  the  conditions  in  that  country,  and  that  a  careful 
system  of  checking  the  receipt  of  fares  by  conductors  is  very  im- 
portant. Another  paper,  read  by  Mr.  Fell,  of  Sheffield  dealt  with 
"Power  Stations."  He  believes  that  the  installation  of  verj-  large 
generating  units  at  the  start  is  undesirable,  and  that  the  station 
should  be  so  arranged  that  two-thirds  of  the  plant  installed  will 
carry  the  maximum  load.  He  then  discussed  some  of  the  possible 
economies  in  power-station  operation,  such  as  automatic  stokers  and 
oil  separators,  and  in  conclusion  gives  some  statistics  as  to  the  cost 
per  kw-hour  and  "per  passenger  carried"  of  his  power  station. 

Some  notes  on  American  tramway  systems  were  presented  by  J. 
B.  Hamilton,  of  Leeds,  in  which  were  given  some  observations  made 
during  a  trip  of  about  20  days  through  some  of  the  principal  cities 
in  the  United  States.  Referring  to  rail  joints,  it  was  stated  that 
the  cast-welded  joint  is  giving  very  good  satisfaction.  Electrically- 
welded  joints  are  being  used  in  Buffalo,  in  which  city  there  are  over 
3,000  joints  of  this  kind.  The  number  of  joints  broken  since  the 
contractors  removed  their  welding  plant  has  been  about  i  per  cent 
The  electrical  return  has  been  very  much  improved,  and  the  Buffalo 
company  is  very  well  pleased  with  its  electrically-welded  rails.  Re- 
pairs of  car  equipment  are  nearly  all  done  at  one  point  on  a  system; 
about  one  man  to  every  seven  cars  is  the  rule.  Labor-saving  appl- 
anccs  are  the  rule,  and  repair  work  is  nearly  all  'one  on  the  piece 
work  system.  Very  little  or  no  laying-oflF  time  is  allowed  at  the  end 
of  the  lines.  The  men  are  usually  paid  by  the  hour.  The  maximum 
speed  between  stops  in  cities  is  not  greater  in  most  American  cities 
than  in  Great  Britain,  but  a  higher  average  speed  is  attained,  due 
to  quick  acceleration. 


Electrical    Utilization  in  St.  Louis. 


Much  space  is  given  to  statistics  on  overhead  and  undergrour 
wires  and  cables  in   the  annual    report  of  the   Supervisor  of  O* 
Lighting,  submitted  to  the   Board  of   Public   Improvements  of  S 
1-ouis.  Mo.    Last  year  38,880  miles  of  cable  and  22.519  duct  feet  wc: 
laid  by  all  companies.    The  report  states  that  there  are  361.89(1  mile 
of  trolley  wire  and  about  300  miles  of  high-tension  wires  of  the  elec 
trie  light  and  power  companies.  There  are  985.913  miles  of  pole  line- 
exclusive  of  trolley  lines  and  62.512  poles  in  streets  and  alleys,  in 
eluding  trolley  poles.    There  are  18.370  trolley  poles.    The  telri ' 
telegraph,  light  and   power  companies  have   44.142  poles,  mr 
which  carry  high  tension  wires.    From  April  5.  1897.  to  April  1 
the    following    progress    was    made   in    burying    wires   and    c. 
Trench    feet.   1. 162.916;   duct    feet.  3.864.024;    feet   laterals.   256.334 
miles  of  cables.  388.157. 

The  accident  list  shows  that  six  deaths  were  caused  by  r 
with  live  wires;  sixteen  persons  were  shocked  by  the  same  c.  .>- 
one  death  was  caused  by  falling  from  a  pole,  and  six  persons  were 
injured   in   this  way. 

The  electric  railways  occupy  209.886  miles  of  street:  361.80 
miles  of  track  are  operated:  there  are  361.896  miles  of  trolle\ 
and  >9.i07  poles.  The  Transit  Company  utilizes  190.548  nv 
street,  operates  325.821  miles  of  track,  has  325.821  miles  of  ' 
wire  and  17.865  poles.  The  Suburban  utilizes  19338  mii 
street,  operates  36.075  miles  of  track,  and  has  36.075  miles  of  troilc 
wire. 

The  cost  of  street  lighting  in  1901-1902  was  $408,729.92.  as  con- 
pared  to  $416,080.95  in  IQ00-1901.  and  the  cost  of  lighting  publi 
buildings  $66,285.62.  as  compared  with  $95,799.49. 
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Combined  Railway  and  Central  Station  Plant  for 
Wilmington,  N.  C. 


A  power  installation  of  more  than  ordinary  novelty  is  in  process 
'.  installation  at  Wilmington,  N.  C.  The  Consolidated  Railways, 
Light  and  Power  Company  is  at  present  operating  a  small  lighting 
and  street  railway  service  in  this  city,  and  has  acquired  the  properties 
of  a  suburban  road  of  approximately  12  miles  in  length,  running 
from  Wilmington  to  an  attractive  summer  resort,  Wrightsville  Beach, 
on  the  Atlantic  Coast. 

This  road  is  now  operated  entirely  by  steam,  and  it  is  the  purpose 
o'  the  company  to  change  the  motive  power  to  electricity  and  operate 
both  urban  and  interurban  systems  from  a  single  power  house  located 
in  Wilmington.  The  power  for  present  uses  is  generated  in  two 
separate  power  houses,  which  were  originally  operated  by  the  two 
companies  forming  the  consolidation,  representing  gas,  electric  light- 
ing and  street  railway  interests,  respectively.  These  plants  will  be 
abandoned  and  a  new  power  house  constructed,  which  will  furnish 
power  for  city  and  suburban  railway,  incandescent  and  arc  lighting. 
A  substation  has  been  built  about  1.5  miles  from  the  beach  terminal 
and  nine  miles  from  the  city,  in  which  will  be  located  apparatus  for 
converting  the  io,ooo-volt  alternating  current  used  on  the  trans- 
mission lines,  to  550-volt  direct  current  for  furnishing  motive  power 


way  system  by  two  rotary  converters  located  at  the  power  house, 
and  the  remainder  utilized  for  the  local  lighting  system,  comprising 
two  50-light  constant-current  arc  circuits  and  a  2,200- volt  incan- 
descent distributing  network.  The  generator  will  be  excited  by  a 
small  direct-current  machine,  direct  connected  to  an  induction  motor 
operating  directly  on  bus-bars. 

Arrangements  will  be  also  made  for  exciting  the  alternator  field 
directly  from  a  storage  battery  in  case  of  accident  to  the  regular 
exciting  unit.  This  storage  battery  will  be  located  in  the  power 
house  at  Wilmington,  and  is  designed  to  serve  the  two-fold  purpose 
of  a  floating  battery  and  power  reserve  for  emergencies.  Its  output 
will  be  controlled  by  a  differential  booster  set. 

The  rotary  converters  to  be  installed  in  the  power  house  will  be 
provided  with  induction  starting  motors  and  also  with  extended 
shafts  for  belting  to  the  engine  reserve  if  necessary.  They  will  then 
operate  as  double-current  generators,  furnishing  alternating  current 
to  the  transmission  line  and  lighting  systems,  and  direct  current  to 
the  local  trolley  system,  being  assisted  in  this  respect  by  two  Edison 
bipolar  machines  now  in  use.  These  converters  will  be  of  150  and 
2oo-kw  capacity,  respectively. 

The  sub-station  will  contain  one  rotary  converter  set  with  oil- 
cooled  transformers  and  switchboard.  This  station  will  also  con- 
tain two  two-phase,  three-phase  lighting  transformers  stepping  down 
to  2,200  volts,  for  supplying  a  lighting  feeder  extending  along  the 

Beach 

Inc.  Net  Work 


lOh  mi.  between  P.H.  and  Sub-Station  !)<■  uif.  Sub-Statiou  to  Beach 

Diagram  of  the  Wilmington  Combined  Railway  and  Central  Station  System. 


to  the  suburban  cars.  The  accompanying  illustration  gives  a  diagram 
of  the  system. 

The  item  of  greatest  interest  outside  of  the  somewhat  novel  com- 
bination of  railway  and  lighting  service  contemplated  by  the  com- 
pany, is  the  installation  ot  a  400-kw  Westinghouse  steam  turbo- 
Cenerator  as  the  main  power  unit,  which  will  ordinarily  furnish  the 
entire  motive  power  of  the  proposed  plant.  The  turbine  equipment 
will  be  supplemented  by  a  reserve  of  reciprocating  engines  for  the 
purpose  of  furnishing  power  during  emergencies  or  on  very  light 
loads.  The  turbine  will  be  of  the  multiple-expansion,  parallel-flow 
type,  the  present  standard  type  of  the  Westinghouse  Company,  and 
will  operate  at  150  lbs.  steam  pressure  on  26-inch  vacuum  with  no 
superheat.  The  approximate  dimensions  will  be  4J/2  x  19  feet,  and 
the  combined  weight  25,000  lbs.  The  turbine  will  be  provided  with 
a  by-pass  valve  connecting  high-pressure  and  low-pressure  steam 
chests,  by  means  of  which  an  overload  of  50  per  cent,  may  be  carried 
continuously.  Steam  will  be  furnished  by  two  250-hp  B.  &  W. 
boilers,  arranged  for  hand  firing.  The  condensing  outfit  will  be  of 
the  most  approved  and  efficient  type  and  capable  of  sustaining  con- 
tinuously 28-inch  vacuum. 

The  generator  will  be  of  the  two-pole,  rotating  field  type,  direct 
connected  by  means  of  a  flexible  coupling  to  the  turbine,  and  will 
generate  two-phase  alternating  current  at  380  volts.  Part  of  this  cur- 
rent will  be  stepped-up  by  two-phase,  three-phase  transformers  to 
10,000  volts,  thre€-phase  currents  for  the  transmission  system,  a 
second  part  converted  into  550  volts  direct  current  for  the  local  rail- 


right  of  way  to  the  Beach.  The  lightning  protection  of  the  entire 
system  imolves  the  use  of  choke  coils  and  the  low  equivalent  ar- 
rester system. 

The  rolling  stock  of  the  suburban  line  will  be  of  the  double-truck 
interurban  type,  41  feet  in  length,  equipped  with  two  motors  and  con- 
trollers. The  cars  will  make  a  scheduled  speed  of  approximately  15 
miles  per  hour.  The  new  city  cars  will  be  equipped  with  Westing- 
house motors. 

Wrightsville  Beach  is  one  of  the  most  attractive  resorts  on  the 
southern  coast,  and  the  elimination  of  the  steam  service  will  greatly 
enhance  the  value  of  both  the  railway  systems  and  terminal  proper- 
ties. 

The  consulting  engineers  for  the  Consolidated  Company  are  Mr. 
H.  R.  Randolph  and  Prof.  W.  L.  Robb.  All  the  electrical  apparatus 
will  be  furnished  by  the  Westinghouse  Electric  Manufacturing  Com- 
pany. 


To  Transmit  Messages  to  Ships  at  Sea. 

The  Marconi  Company  of  .\merica  announces  that  it  has  established 
direct  connections  all  over  the  United  States  with  its  shore  stations, 
and  is  prepared  to  receive  messages  for  transmission  to  all  vessels 
equipped  w'th  its  instruments.  It  is  expecced  to  thus  make  it 
possible  for  all  the  grent  steamships  plying  between  Europe  and 
America  to  keep  in  touch  with  the  world  as  well  as  with  each  other. 
Every  Postal  Telegraph  office  is  an  office  for  the  Marconi  business. 
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Central  Station    Depreciation. 


One  of  the  most  interesting  discussions  at  the  recent  Cincinnati 
Electric  Light  Convention  dealt  with  methods  of  determining  the 
actual  depreciation  of  central  station  plants,  and  the  timeliness  cf 
the  topic  as  well  as  the  need  of  definite  ideas  and  information  was  well 
illustrated  by  the  diversity  in  the  views  expressed. 

Mr.  W.  L.  Abbott  expressed  the  opinion  that  electrical  apparatus 
depreciates  much  faster  than  we  realize,  if  it  is  considered  that  be- 
sides wearing  out  the  chances  of  apparatus  becoming  obsolete  muit 
be  taken  into  account.  Apparatus  that  has  been  used  in  the  business 
for  the  last  15  years  has  not  had  an  average  life  of  over  6  or  8  years. 
Mr.  Abbott  said  he  found  in  making  an  estimate  for  depreciation,  his 
figures  are  always  higher  than  those  of  anybody  else,  which  perhaps 
is  because  he  has  been  in  the  business  longer  than  most  other  people 
who  figure  on  depreciation.  While  depreciation  is  not  so  rapid  now  as 
in  the  past,  it  should  not  be  taken  at  less  than  15  or  20  per  cent,  dur- 
ing the  first  few  years;  after  that  the  depreciation  will  be  correspond- 
ingly less.  Mr.  I.  B.  Smith,  of  Cedar  Rapids,  la.,  said  that  depreciation 
will  vary  from  2  per  cent,  up  to  10  per  cent,  for  different  classes  of 
apparatus,  depending  on  what  the  apparatus  is.  On  the  power  house 
many  companies  consider  that  two  per  cent,  is  a  fair  depreciation. 
A  poini  to  be  considered  also  aside  from  actual  wear  and  tear  is 
that  apparatus  may  either  decrease  or  enhances  in  value.  The  last 
few  years  has  actually  shown  an  increase  in  the  value  of  some  elec- 
trical apparatus,  whether  it  is  old  or  new.  To  adopt  any  particular 
system  will  give  rise  to  complicated  problems,  and  it  may  be  better 
to  guess  at  it  and  see  how  one  comes  out. 

Lieut.  James  B.  Cahoon,  of  New  York,  took  issue  with  Mr.  .Abbott 
on  the  question  of  making  the  depreciation  15  per  cent,  for  the  first 
five  years  of  the  use  of  electrical  apparatus.  While  this  was 
perfectly  true  of  electrical  apparatus  in  the  past,  it  is  not  true  of 
the  electrical  apparatus  sold  to-day.  The  question  of  depreciation 
is  a  new  one,  comparatively  speaking.  It  has  been  the  custom  of 
many  companies  in  the  years  gone  by  to  let  depreciation  look  after 
itself,  and  they  have  run  along  declaring  dividends  when  they  could, 
and  all  at  once  had  to  meet  the  issue  that  their  apparatus  was  obso- 
lete, or  had  gone  to  pieces  and  had  to  be  replaced,  with  no  deprecia- 
tion fund  to  cover  this  expense.  The  English  method  of  setting  aside 
a  definite  amount  for  depreciation,  and  placing  that  at  interest,  is 
better  than  any  of  the  methods  adopted  in  this  country.  Some  en- 
gineers here  have  advocated  shaving  ofT  5  per  cent,  on  certain  pieces 
of  apparatus  and  carry  it  along  at  5  per  cent,  for  the  whole  period 
of  its  life.  Then  certain  engineers  have  recommended  that  if  we 
set  aside  five  per  cent,  for  depreciation,  this  should  not  be  put  into 
a  bank,  but  considered  a  fund  against  which  should  be  charged  im- 
provements and  betterments,  so  that  the  value  of  the  plant  shall  re- 
main the  same  at  all  times;  in  other  words,  thus  keep  the  plant  up 
to  the  same  general  level  of  efficiency  as  in  the  first  place,  or  keep  the 
plant  always  at  100  per  cent.  That  is  to  say,  instead  of  charging  im- 
provements and  betterments  to  the  construction  account,  they  arc 
charged  against  this  depreciation  fund. 

Mr.  Calmop.  considered  that  the  best  plan  would  be  to  take  each 
piece  of  apparatus  of  to-day.  estimate  its  life  and  therefore  rate  of 
depreciation ;  then  set  aside  annually,  say.  at  three  per  cent,  an 
amount  wliicli  at  that  rate  ot  interest  will  equal  the  original  cost  of 
the  ni)pnra()is.  If  this  plan  were  carried  through  for  each  class  of 
apparatus,  engines,  boilers,  dynamos,  buildings,  lamps,  lines,  etc.. 
etc..  a  pretty  fair  estimate  would  be  arrived  at  as  to  the  depreciation. 
Mr.  W.  L.  Abbott  said  that  to  further  illustrate  his  previous  re- 
marks, suppose  the  case  is  taken  of  a  new  direct-connected  unit 
costing  $100.000 — a  generator  connected  to  reciprocating  engine. 
Tlie  next  year  we  may  find  that  we  can  get  a  unit  of  the  same 
output  as  economical  as  the  reciprocating  engine,  in  a  turbine  unit, 
for.  say.  $70,000.  It  would  then  he  quite  proper  at  once  to  write  oflf 
$30,000  for  depreciation,  or  20  per  cent.  After  that,  depreciation 
would  not  be  so  rapid. 

Mr.  Arthur  Williams  said  that  many  engineers  allow  nothing  for 
depreciation  on  the  ground  that  repairs  and  renewals  offset  the  de- 
preciation. But  in  an  isolated  plant  you  must  charge  oflf  depreciation 
either  through  several  years  or  in  the  last  year,  and  it  is  important  to 
have  an  established  rule.  This  question  was  brought  up  at  the 
meeting  of  the  .\mcrican  Institute  of  Electrical  Engineers  at  Bos- 
ton in  1899.  and  the  general  feeling  was  that  ten  per  cent,  on  the 
cost  of  any  electrical  plant  was  a  fair  depreciation  charge  annually. 
Nothing  was  said  as  to  whether  it  should  be  at  single  interest  or  com- 


pound interest.  The  New  York  Edison  Company's  charge  is  eight  per 
cent,  which  represents  12  years  of  life,  the  depreciation  coming  about 
in  several  ways — through  the  wearing  out  of  machinery,  or  its  profit- 
able replacement  by  other  forms  of  machinery,  and  also  by  the  lim- 
itation of  the  useful  life  of  the  machinery  due  to  greater  competition 
of  the  central  station  companies ;  this  competition  increasing  by  lower 
manufacturing  costs  on  the  one  hand,  and  the  increase  in  efficiency 
of  translating  devices,  such  as  the  Nemst  lamp,  or  the  substitution 
of  arc  lights  for  incandescent  lights,  on  the  other  hand. 

Mr.  Leonard  Andrews,  of  Hastings,  England,  said  that  this  is  a 
question  which  has  been  discussed  in  England  for  some  time. 
There  is  in  Great  Britain  an  association  of  municipal  electrical  en- 
gineers, the  managers  of  municipal  stations,  and  during  the  last  few 
months  they  have  been  discussing  this  question  of  depreciation  pretty 
fully.  But  a  short  time  ago  at  a  meeting  of  practically  all  the  members 
of  the  association,  it  was  almost  unanimously  agreed  that  if  about 
three  per  cent,  per  annum  were  set  aside  for  depreciation,  that  would 
be  sufficient.  Of  course,  the  depreciation  is  not  at  the  same  rate  a.s 
here,  as  plants  are  not  scrapped  quite  so  quickly. 

Mr.  Charles  R.  Price,  of  New  Bedford,  Mass.,  agreed  with  Mr. 
Williams  that  when  it  comes  to  the  substitution  of  incandescent  arcs 
for  the  old  open  arc,  it  practically  results  in  scrapping  machines 
which  cost  several  thousand  dollars,  and  therefore  ten  or  fifteetr 
per  cent,  is  a  safe  depreciation  charge  per  annum.  In  reply  to  a 
question  Lieut.  Cahoon  said  that  if  a  company  takes  the  betterments 
ordinarily  put  into  a  plant  from  year  to  year,  and  instead  of 
charging  that  off  to  construction  account,  charges  it  to  maintenance 
and  operation,  it  is  for  all  practical  purposes  maintaining  the  plant 
at  100  per  cent.  Referring  to  Mr.  Abbott's  statement  in  regard  to 
charging  off  on  a  $100,000  plant  $30,000  because  some  turbine  comes 
up  to  replace  the  ordinary  reciprocating  engine.  Lieut.  Cahoon  said 
he  did  not  think  that  is  doing  justice  to  the  plant.  The  difference 
in  efficiency  between  the  steam  turbine,  so  far  as  we  know  at  the 
present  time,  and  a  first-class  reciprocating  engine,  is  not  great 
enough  to  warrant  that  amount  being  charged  off.  No  plant  can 
stand  such  a  heavy  charge  being  made  against  it  any  one  year.  If  it 
is  thought  desirable  to  charge  off,  it  should  be  charged  to  expense 
account  and  distributed  over  five  years;  otherwise  dividends  are 
deferred,  stockholders  will  make  objection,  and  a  small  plant  cannot 
stand  such  a  system.  Mr.  Harry  Bottomley,  of  Bellows  Falls,  Vt, 
said  that  the  Gas  and  Electric  Light  Commission  of  Massachusetts 
when  estimating  in  their  annual  returns  the  cost  of  lighting  in  mu- 
nicipal plants,  add  in  as  a  factor  of  the  cost  of  the  lighting  the  sum 
of  five  per  cent,  on  the  total  capital  invested  as  a  depreciation  fund. 
Mr.  D.  F.  McGee  asked  if  on  the  basis  of  10  per  cent,  depreciation, 
and  a  plant  worth  $100,000  when  it  is  installed,  and  if  improvements 
are  made  to  the  amount  of  $5,000,  should  the  value  of  the  plant  at 
the  end  of  the  first  year  be  $<x>.ooo  and  the  next  year  ten  per  cent 
written  off  from  that  amount?  In  reply  Mr.  Arthur  Williams  said 
that  if  the  plant  cost  $100,000  and  during  the  first  year  $5,000  in  im- 
provements were  made,  then  the  total  cost  of  the  plant  is  $105,000, 
and  at  the  end  of  the  first  year  10  per  cent,  on  $105,000  should  be 
written  off. 

A  motion  was  made  to  the  effect  that  it  is  proper  to  charge  off  to 
depreciation  10  per  cent,  annually  on  electrical  and  mechanical  equip- 
ment, and  a  similar  motion  was  made  placing  the  percentage  at  seven 
and  one-half  per  cent.  Some  opposition  having  developed  the  matter 
was  referred  to  a  committee  for  report.  Subsequently  in  answer  to 
a  question  as  to  whether  a  distinction  should  be  made  between  boiler 
and  engine  room,  or  whether  they  should  be  classed  as  a  whole. 
President  Doherty  said  he  thought  they  should  be  distinct;  that  every 
piece  of  apparatus  should  be  distinct.  There  are  no  two  classes  of 
apparatus  that  will  depreciate  at  the  same  rate,  nor  are  there  any  two 
makes  of  apparatus  that  will  depreciate  at  the  s.ime  rate.  Mr.  J. 
Walter  Gillete.  of  Evansville,  Ind..  said  that  in  his  experience  de- 
preciation has  been  more  rapid  in  the  boiler  room  and  the  pipe 
room — at  the  steam  end  of  the  plant — than  in  the  dynamo  room  where 
proper  care  has  been  bestowed  on  that  end  of  the  plant. 


Old  Time  Telegraphers. 

The  Old-Time  Telegraphers  have  issued  a  circular  of  their 
meeting  for  the  twenty-second  annual  reunion,  at  Salt  Lake  City,  on" 
September  10,  11  and  12.  The  U.  S.  Militrry  Telegraph  Corps  will 
meet  as  usual  at  the  same  time.  The  local  committee  has  as  its 
chairman  Mr.  C.  B  Horton.  assistant  superintendent  Western  L'nion* 
Telegraph  Company.  Denver.    Headquarters  will  be  at  the  Kenyon. 
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English  Municipal  Railways. 


In  his  address  as  president  of  the  Incorporated  Municipal  Electrical 
Association,  which  was  delivered  at  the  seventh  annual  convention 
of  that  body,  held  in  London  last  month,  Mr.  J.  H.  Rider  pointed  out 
that  in  the  United  Kingdom  there  are  36  electric  street  tramways  in 
operation  which  are  owned  by  municipalities,  and  16  more  in  pro- 
gress of  construction.  The  overhead  trolley  system  in  England,  as 
in  America,  occupies  the  field  almost  entirely  to  the  exclusion  of 
other  forms  of  construction,  and  Mr.  Rider  expressed  the  opinion 
that  under  present  conditions  there  is  no  reason  why  all  the  street 
railways  of  Great  Britain  should  not  be  operated  by  the  trolley 
system,  and  that  there  can  scarcely  be  any  excuse  for  the  introduction 
of  other  systems.  He  admits  that  the  overhead  construction  in  some 
of  the  English  towns  is  not  as  attractive  as  it  should  be;  in  fact, 
that  it  is  often  ugly  in  appearance,  but  he  points  out  that  this  is  a 
fault  of  the  designer  and  not  of  the  system,  as  it  is  perfectly  easy 
and  practicable  to  design  and  erect  an  overhead  line  which  will  look 
well  in  almost  any  locality.  One  of  the  principal  difficulties  in  de- 
signing neat  overhead  construction  is  the  use  of  guard  wires,  which 
are  called  for  by  the  rules  laid  down  by  the  board  of  trade  and  the 
local  authorities.  Instead  of  affording  additional  protection,  he 
considered  that  these  guard  wires  are  not  only  cumbersome  and  un- 
sightly but  they  are  often  a  source  of  positive  danger.  The  only 
practical  solution  of  the  problem  Mr.  Rider  believed  to  be  the 
placing  of  the  telephone  wires  under  ground,  which  will  remove  the 
necessity,  or  rather  the  excuse,  for  guard  wires. 


The  Investments  in  Telegraphy   and  Telephony. 


The  financial  organs  of  Boston  and  New  York  have  recently  had 
some  very  interesting  figures  as  to  the  relative  investment  value 
of  the  shares  of  the  American  Telephone  and  Telegraph  Company, 
the  Western  Union  Telegraph  Company  and  the  Commercial  Cable 
Company.  Owing  to  the  fact  that  a  considerable  portion  of  the 
share  earnings  of  the  American  Telegraph  and  Telephone  Com- 
pany is  not  reported,  but  remains  in  the  treasuries  of  the  sub-com- 
panies as  undivided  earnings,  the  actual  earnings  on  the  shares  of 
the  parent  company  have  been  more  or  less  a  matter  of  conjecture, 
thus  making  an  accurate  comparison  with  other  companies  very 
difficult.  There  is  a  method,  however,  by  which  we  may  figure 
the  approximate  share  earnings  of  the  Telephone  Company.  Sub- 
scribers in  central  districts,  like  New  York  and  New  England,  pay 
about  $60  per  annum,  and  in  the  West  about  $30  per  annum.  The 
average  number  of  Bell  subscribers  in  the  United  States  in  1901  was 
1,119,706.  Assuming  that  the  average  amount  paid  by  each  sub- 
scriber was  $45  per  annum,  the  gross  telephone  business  of  the 
country  in  1901  was  about  $50,400,000.  Of  this  amount,  $6,000,000 
represents  the  direct  gross  operations  of  the  American  Telephone 
and  Telegraph  Company  in  its  long-distance  system.  Approximately 
one-half  the  remainder,  or  $22,000,000,  represents  the  parent  com- 
pany's share  in  the  business  of  the  sub-companies. 

All  disbursements  of  the  sub-companies  before  dividends  average 
about  70  per  cent.  This  would  leave  the  parent  company's  share 
of  surplus  earnings  at  about  $7,000,000,  or  30  per  cent,  of  $22,000,- 
000.  That  this  figure  cannot  be  far  from  correct  is  shown  by  the 
fact  that  in  1901  the  American  Telephone  and  Telegraph  Company 
received  in  dividends  from  the  sub-companies  $4,988,208,  and  com- 
panies paying,  say,  $5,000,000,  may  fairly  be  assumed  to  be  earning 
$7,000,000,  or  the  ratio  of  7  per  cent,  earnings  to  5  per  cent,  divi- 
dends. It  is  probably  safe,  therefore,  to  estimate  the  amount  of  the 
American  Telephone  and  Telegraph  Company's  undivided  earnings 
in  the  treasuries  of  the  sub-companies  for  1901  at  a  round  $2,000,- 
000.  Having  settled  this  point,  the  three  companies,  American  Tele- 
phone and  Telegraph,  Western  Union,  and  Commercial  Cable,  may 
Ve  compared  on  the  same  basis. 

Since  the  last  report,  Dec.  31,  1901,  the  telephone  company  has 
issued  $21,937,000  new  stock  on  the  basis  of  one  new  share  for  every 
four  outstanding,  so  that  the  amount  outstanding  at  the  time  of  the 
issue  of  new  stock  was  $87,748,000,  against  $82,836,300  at  the  close 
of  the  fiscal  year.  Apparently  about  $5,000,000  was  sold  from  the 
$32,110,200  held  in  the  Bell  Company's  treasury. 

The  capitalization  of  the  three  companies  as  outstanding  at  pres- 
ent compares  as  follows : 


Am.  Tel.     West.  Union.     Com.  Cable. 

Stock  outstanding $109,685,000        $97,370,000      $13,333  30O 

Honds  outstanding 15,004,500  19,660,000        20,000,000 

Total  capital $124,689,500      $1 17,030,000      $33,333,300 

The  total  selling  values  of  the  companies  in  the  market,  taking 
the  bonds  of  all  three  companies  at  par,  compare  as  follows : 

Am.  Tel.  West.  Union.  Com.  Cable. 

Price  of  stock $  165  $  87      $  160 

Market  value  of  shares 180,980,250  81,711,900      21,333280 

Bonds  at  par 15,004,500  19,660,000      20,000,000 

Total  selling  value $195,984,750  $101,371,900    $41,333,280 

Taking  gross  earnings  of  the  telephone  company  at  $28,000,000, 
as  estimated  above,  and  net  earnings  at  $2,000,000  more  than 
shown  in  the  report  for  the  last  fiscal  year,  the  operations  of  the 
three  companies  can  next  be  compared.  Western  Union's  figures  be- 
low are  for  the  year  ended  June  30,  1901 ;  those  of  the  other  two  com- 
panies are  for  the  year  ended  Dec.  31,  1901 : 

Am.  Tel.     West.  Union.     Com.  Cable. 
Gross  earnings  estimated.  .$28,000,000      $26,354,150      $3,592,129 
Expenses  and  interest 18,601,715        20,625,062      *2.o6i.i66 

Net  earnings $9,398,285         $5,729,088      $1,530,963 

7H  per  cent.     5  per  cent.    8  per  cent. 
Di^/idends  paid $5,050,023        $4,868,007       $1,066,664 

Surplus    $4,348,262  $861,081  $464,299 

Western  Union's  gross  earnings  may  be  expected  the  coming  year 
to  fall  off  slightly  on  account  of  the  loss  of.  the  Pennsylvania  lines. 
The  amount  of  decrease  in  net  earnings  will  depend  upon  the  cost  of 
operating  these  lines,  whatever  that  may  have  been.  A  Western 
Union  official  has  declared  that  operating  expenses  on  these  lines 
were  quite  equal  to  the  receipts. 

Adding  to  Western  Union's  figures  the  gain  in  surplus  for  the  six 
months  to  Dec.  31,  share  earnings  and  the  returns  to  an  investor  figure 
as  follows : 

Am.  Tel.  West.  Union.  Com.  Cable. 

Price    $165  $87  $160 

Dividend  to  price,  per  cent 4-54  5-74  5.00 

Earned  on  par  value,  per  cent..  . .'  8.56  6.38  ii-47 

Earned  on  price,  per  cent 5.18  7-2>Z  7.16 

The  return  on  Amf^rican  Telephone  shares  has  been  calculated  on 
the  basis  of  the  present  amount  of  capital  stock.  To  indicate  the 
real  earnings  of  the  shares,  apart  from  rights,  there  should  be  taken 
the  amount  of  stock  outstanding  last  year.  On  the  $8r  836.300  stock 
outstanding  Dec.  31,  1901,  earnings  were  11.2  per  cent.,  or  about  6 
per  cent  on  the  price  at  185.  It  is  not  singular  that  the  earnings, 
of  the  American  Telephone  Company  show  a  lower  return  on  the 
price.  A  low  return  to  the  investor  is  an  almost  sure  indication  of  the 
gilt-edged  character  of  a  security. 

Although  the  ratio  of  earnings  to  price  is  larger  for  Western  Union 
and  Commercial  Cable,  it  is  held  to  be  doubtful  if  these  stocks  will 
yield  so  large  a  return  in  the  ne.xt  five  years  as  American  Telephone. 
Rights  of  10  per  cent,  to  15  per  cent.  ma>  be  expected  each  year  on 
the  shares  of  the  latter  company,  so  that  in  five  years  an  investor  may 
be  receiving  7^  per  cent,  on  stock  whose  net  cost  has  been  reduced  by 
subscription  rights  to  about  par. 


Experimental  Physics. 


The  Societe  Francaise  de  Physique  has  authorized  the  compilation- 
of  a  work  under  the  auspices  of  the  Societe,  to  be  entitled,  "A  Collec- 
tion of  Elementary  Experiments  in  Physics."  The  co-operation  was 
invited  of  the  members  of  the  Societe  in  the  preparation  of  this  work, 
which  ivill  cover  both  lecture  and  laboratory  experiments.  The  re- 
quirement is  that  the  experiments  shall  be  such  that  they  can  be  made 
in  a  small  laboratory  not  supplied  with  special  apparatus. 


Includes    $150,000    to    reserve    for    repair    steamer,    etc. 
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Recent  Progress  in  Electrochemistry. 


By  Clinton  Paul  Townsend. 


REDUCTION   METHODS. 

Two  patents  of  the  current  issue  deal  with  the  reduction  of  o.xids, 
the  one,  granted  to  Ramon  Chavarria  Contardo.  of  Santiago,  Chili, 
depending  upon  the  heat  developed  by  the  arc,  and  the  other  to  Dr. 
Frederick  C.  Weber,  of  Chicago,  upon  the  reaction,  either  exother- 
mic or  cndothermic.  of  aluminum.  The  methods  differ  utterly  in 
character,  but  are  alike  in  that  the  object  of  the  improvement  in 
either  case  is  to  bring  the  reaction  under  complete  control.    In  this 


a',  and  the  crucible  with  a  tap  or  cast,  c'.  In  operation  the  ore,  un- 
mixed with  any  reducing  agent,  but  containing  a  suitable  flux,  is 
charged  into  the  stack,  and  the  heat -conveyed  to  it  by  radiation  from 
the  arc  and  by  convection  by  the  reducing  gas,  hydrogen  or  carbon 
monoxid,  introduced  through  the  flues,  c*,  c\  b*.  Through  the  same 
flues  flows  a  hydrocarbon  gas  in  quantity  determined  by  the  desired 
carbon  content  of  the  resulting  product. 

REDUCTION  BY  .\LUMINLM. 

Dr.  Weber  attributes  the  occasional  explosive  violence  of  the 
"thermite"  reactions  largely  to  the  presence  of  water,  free  or  com- 
bined, in  the  reducible  oxid.  and  avoids  the  difficulty  by  a  preparatory 
treatment  through  the  agency  of  electrically  applied  heat ;  for  initia- 
ting the  reaction,  it  suffices  to  fuse  a  portion  of  the  aluminum,  and 
this  is  accomplished  by  its  inclusion  in  a  second  circuit.  The 
objects  attained  are  thus  a  regulation  of  the  reaction  and  the  avoid- 
ance of  a  contamination  of  the  product  by  the  base  of  an  easily  re- 
ducible oxid  such  as  is  ordinarily  used,  with  aluminum  or  magnesium, 
for  producing  the  initial  high  local  temperature.  The  arrangement  of 
the  charge  is  shown  in  the  accompanying  figure,  in  which  A  is  a 
metal  crucible.  B  a  lining  of  graphite  or  of  lime,  and  C  an  additional 
lining  of  mineral  wool,  mixed  if  desired  with  lime  or  magnesia.  In 
the  bottom  of  the  crucible  is  a  spiral,  a.  of  fine  aluminum  wire  con- 
nected in  the  circuit  D,  d ;  this  wire  is  surrounded  by  its  atomic 
equivalent  of  an  oxid.  g,  in  a  state  of  very  fine  division.  A  sheet  of 
tissue  paper,  /,  separates  this  oxid  from  the  main  charge  comprising 
granulated  aluminum  in  admixture  with  the  oxid.  such  as  boron  tri- 
oxid,  to  be  reduced.  In  this  main  charge  also,  atomic  proportions  of 
oxid  and  aluminum  are  observed,  the  weight  of  the  main  aluminum 
helix,  b,  and  of  a  supplemental  crucible  lining,  c.  of  aluminum,  being 


FIG.    I.— 1().\TAKIX»  S    METHOD   OF   RKDUCING    IRON    ORF.S. 

Ihcy  arc  illustrative  of  recent  inventive  attitude  toward  high  temper- 
ature reductions;  the  accomplishment  is  assumed,  and  the  object 
sought   is   a   regulated   continuity. 

REDUCTION    OF    IRON    ORKS. 

In  tlio  direct  production  of  iron  or  steel  from  the  ore  three  elements 
are  to  be  considered,  namely,  a  source  of  heat,  a  reducing  agent  and 
a  carbon  supply.  In  the  ordinary  blast  furnace  the  combustion  of 
carbon  performs  these  three  fvuictions.  whereas  Chavarria  Contnrdo's 
plan  is  to  render  them  entirely  independent  of  one  another.  To  this 
end  the  temperature  is  reached  through  the  .igcncy  of  an  arc,  so  pro- 
tected from  the  charge  that  the  carbon  of  the  electrodes  cannot  enter 
into  the  reduced  metal ;  the  reducing  agent  is  a  gas  which  cannot 
influence  the  carbon  content;  and  the  carbnretting  agent  is  another 
gas,  the  (juatitity  of  which  is  subject  to  exact  regulation.  The  appara- 
tus comprises  a  stack,  a,  smelting  hearth,  h,  and  a  crucible,  c;  the 
carbons.  /»'.  exteml  diametrically  tliro\iiih  tlic  smelting  chamber  and 
are  protected  froii.  the  charge  by  an  angular  refractory  cover,  b*. 
The  stack  is  providi-d  with  the  usual  charging  I'ell.  o\  and  gas  outlet. 


FIG.  2. — WEBER  S    METHOD  OF  REDUCING  ALUMINUM. 

considered  in  estimating  the  proportions.  This  large  helix  of  alum- 
inum is  included  in  ihe  circuit  E,  c,  and  in  operation  sufficient  cur- 
rent is  passed  to  thoroughly  dry  and  otherwise  prepare  the  charge, 
whereupon  by  shifting  the  current  through  the  smaller  helix,  a,  the 
wire  is  fused  and  its  reaction  with  the  surrounding  oxid.  g.  initiates 
the  general  reduction  :  as  the  reaction  spreads  rather  slowly  through 
the  coarse  mixture  it  is  possible  to  add  additional  quantities  as  re- 
(luired.  It  is  stated  also  that  by  heating  the  mixture  by  means  of  the 
m.'iin  helix  to  a  temperature  just  short  of  the  fusing  point  of  alumi- 
num, reactions  may  be  obtained  with  oxids  which  require  for  their 
reduction  a  higher  temperature  than  is  furnished  by  the  oxidation 
of  aluminum. 


Wireless  Telegraphy  in  Italian  Navy. 


It  is  announced  from  Rome,  under  date  of  .\ugust  4.  that  the 
Government  ha<  ordered  Marconi  apparatus  to  be  placed  on  all  Italian 
warships. 


August  9,  1902. 
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A  Telephone  Relay. 


The  issue  of  the  Patent  Office  for  July  29  contains  two  telephone 
patents,  both,  however,  referring  to  the  same  invention,  which  is  a 
strikingly  original  method  of  reinforcing  telephone  currents  im- 
posed upon  long  lines.  This  invention  is  due  to  Mr.  Joseph  Lyons, 
of  Washington,  D.  C,  and  the  patents  are  assigned  to  the  American 
Telephone  and  Telegraph  Company.  The  original  application  was 
filed  September  2,  1899,  and  was  divided,  and  a  second  application 
covering  the  system  and  apparatus  (the  first  covering  the  method) 
was  filed  April  23  of  this  year.  The  invention  is  based  on  that  of 
Hutin  and  Leblanc  of  a  machine  for  reinforcing  alternating  cu"-- 
rents  by  causing  them  to  produce  an  alternating  field,  within  which 
field  are  rotated  closed  circuits  at  a  speed  exceeding  a  certain  critical 
speed.  Rather  than  risk  destroying  the  interest  of  the  description 
of  Mr.  Lyons'  highly  ingenious  system  let  him  speak  for  himself: 

"The  reinforcing  of  the  faint  telephone  currents  I  accomplish  by 
reducing  the  apparent  resistance  of  the  line  to  those  currents  con- 
tinnouslj'  and  practically  to  any  desired  extent.  Jn  accordance  with 
my  invention  the  telephone  currents  are  primarily  caused  to  produce 
an  alternating  field  or  fields  of  force  varying  in  frequency  and  in- 
tensity with  the  frequency  and  the  variations  of  intensity  of  the 
telephone  currents,  and  within  such  field  or  fields  there  are  rotated 
electric  circuits  that  are  closed  upon  themselves  with  a  speed  that 
exceeds  a  certain  critical  speed.  By  the  rotation  of  such  circuits 
within  the  initial  magnetic  field  or  fields  the  electro-magnetic  react- 
ance of  the  telephone-circuit  is  reduced,  whereby  the  initial  field  or 
fields  and  the  exciting-currents  are  reinforced. 

"Machines  for  reinforcing  faint  alternating  currents  of  one  definite 
frequency  by  causing  them  to  produce  an  alternating  magnetic  field 
or  fields  and  rotating  within  the  latter  circuits  closed  upon  themselves 
with  a  speed  exceeding  a  certain  critical  speed,  have  heretofore  been 
suggested  for  use  as  constant-potential  alternating-current  generators, 
and  such  machines  are  set  forth  in  United  States  patent  to  Hutia 
and  Leblanc,  No.  606,762,  dated  July  5,  i8g8.  Such  machines,  how- 
ever, have  heretofore  been  used  only  each  for  the  reinforcement  of 
an  alternating-current  of  one  definite  frequency,  and  the  speed  given 
to  the  closed  circuits  was  calculated  and  determined  with  reference 
to  the  frequency  of  the  single  current  that  was  led  to  and  rein- 
forced by  the  machine. 

"The  rule  which  governs  the  operations  of  such  machines  is  that 
if  the  frequency  of  the  alternating  current  led  to  the  machine  is 

designated  by    -^  and  if  the  number  of  poles  of  the  field  excited  by 

these  currents  is  designated  by  2n,  then  in  order  that  the  initial  field 
and  the  initial  current  be  reinforced,  the  number  of  revolutions  of 

the  circuits  closed  upon  themselves  must  exceed  the  quantity  — =, 

n  T' 

This  rule  may  also  be  stated  in  these  words  :  The  number  of  rotations 
of  the  rotor  must  exceed  the  frequency  of  alternations  of  the  alter- 
nating current  that  excites  the  stator  divided  by  half  the  number 
of  poles  of  the  latter.  My  invention  is  based  upon  the  utilization  of 
the  principle  embodied  in  these  reinforcing  generators  for  the  rein- 
forcement of  multiperiodic  varying  currents— that  is  to  say,  the  rein- 
forcement of  telephone  currents. 

"In  the  practice  of  telephony  alternating  currents  of  constantly- 
varying  periodicities  and  intensities  are  generated,  and  it  has  been 
found  that  the  currents  corresponding  to  the  highest  pitch  of  sounds 
uttered  against  the  telephone  transmitter  rarely  exceed  the  frequency 
of  800  per  second.  All  other  frequencies  that  occur  in  practice  are 
below  800  per  second.  In  order  to  reinforce  alternating  currents  of 
the  frequency  of  800  with  a  machine  of  the  Hutin  and  Leblanc  typp, 
if  the  same  has,  for  instance,  twelve  field  poles,  the  circuits  closed 
upon  themselves  have  to  be  rotated  at  a  speed  exceeding  one  hun- 
dred and  thirty-three  revolutions  per  second.  If  this  is  done,  then 
not  only  the  currents  having  the  frequency  800  will  be  reinforced, 
but  all  other  currents  of  a  lower  frequency  will  also  be  reinforced 
and  upon  the  recognition  of  this  fact  my  invention  is  based. 

"Accordingly  my  invention  is  practiced  by  passing  the  faint  tele- 
phone currents  at  any  point  on  the  line  through  the  field  coils  of  a 
machine  of  the  Hutin  and  Leblanc  type  and  rotating  the  armature 
of  such  machine  with  a  speed  exceeding  the  number  of  periods  of 
the  highest  frequency  current  that  occurs  or  is  likely  to  occur  in 
telephony  divided  by  half  the  number  of  poles  of  the  field-magnet. 
By  this  process  the  lower-frequency  currents  are  more  reinforced 
than  the  higher-frequency  currents  ;  this  does  not  vitiate  the  repro- 


duction of  speech,  but,  on  the  contrary,  improves  it,  since  lower- 
frequency  vibrations  must  be  of  higher  amplitude  than  those  of  higher 
frequency  in  order  to  produce  sounds  of  the  same  intensity  as  the 
latter." 

In  the  drawings  the  upper  one  illustrates  the  invention  applied 
to  an  unbroken  line,  and  the  lower  one  to  a  line  divided  into  sec- 
tions. The  usua!  local  telephone  circuit  is  shown,  M  being  the  trans- 
mitter, B  battery,  and  PS  induction  coil.  At  two  points,  xy,  the  line 
is  tapped  by  wires  //,  leading  to  and  completing  the  circuit  of  the 
field-coils  of  a  reinforcing  alternating  current  generator  of  the 
Hutin  and  Leblanc  type  above  referred  to.  This  rein  forcing-gen- 
erator G  is  ordinarily  composed  of  a  stationary  iron  field-ring  having 
inwardly  projecting  radial  pole-pieces  ns.  The  pole-pieces  are 
wound  alternately  reversed  and  are  here  shown  as  connected  in 
series  (although  they  may  be  connected  in  multiple  arc),  so  that 
a  current  which  produces  in  one  pole-piec  a  north  pole  will  produce 
in  the  next  succeeding  and  in  the  next  preceding  pole-piece  a  south 
pole.  This  is  indicated  in  the  drawings  by  the  letters,  ns.  The 
rotary  part  of  the  reinforcer  is  ordinarily  made  of  an  iron  ring, 
faced  on  each  side  with  a  flat  annulus.  A,  of  copper,  and  the  iron 
ring  as  well  as  the  two  copper  rings  are  perforated,  so  as  to  receive 
copper  pins,  rods,  or  bars  p,  riveted  at  each  end  to  the  copper  rings; 
all  in  the  manner  now  well  known  and  set  forth  in  detail  in  the 
Hutin  and  Leblanc  patent  above  referred  to.     The  copper  rings,  AA, 
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LYONS  TELEPHONE  RELAY. 

together  with  the  pins  p,  form  a  great  number  of  electric  circuirs 
of  low  resistance  closed  upon  themselves,  and  this  system  is  se- 
cured upon  a  spider,  as  indie  led,  and  the  whole  is  mounted  upon 
a  shaft  q,  carrying  a  pulley  /,  around  which  passes  a  belt  v,  by 
which  motion  is  given  to  the  shaft  from  any  suitable  source  of  power. 
In  the  lower  figure  the  main  line  is  divided  into  two  parts,  LL  and 
L' L' ,  connected  inductively  by  the  induction  coil  P'  S' .  In  each 
branch  there  is  a  reinforcing  machine,  GG'.  This  division  into  sec- 
'  tions,  which  may  be  carried  much  farther,  permits  the  use  of  small 
reinforcing-machines  upon  moderately  lone  sections  of  lines  and 
the  practice  of  telephony  over  very  long  distances.  It  is  not  neces- 
sary that  the  sections  be  all  metallic  or  all  grounded,  nor  that  the 
two  or  more  reinforcing  machines  be  all  driven  at  the  same  speed. 
It  is  sufficient  if  each  machine  be  driven  above  the  critical  speed 
indicated ;  so  long  as  this  rule  is  observed  it  is  immaterial  what  the 
speeds  of  the  reinforcing-machines  are.  The  system  operates  as 
follows  :  Speech  uttered  against  the  transmitter,  M^  causes  alternat- 
mg  currents  to  be  generated  in  the  secondary  j  of  the  indaction 
coil.  One  branch  of  these  currents  passes  through  the  field  coils 
of  the  reinforcing-machine  by  //  and  another  passes  to  the  line 
LL.  Both  current  branches  are  exceedingly  weak,  and  the 
branch  passing  to  the  line  is  too  weak  to  cause  an  audible  re- 
production of  sounds  in  the  receiver.  R.  if  the  line  exceeds  a 
certain  length;  but  if  now  the  rotor  of  the  reinforcing-machine  is  ro- 
tated with  such  speed  that  its  number  of  rotations  per  second  exceeds 
the  number  01  periods  of  the  current  due  to  the  sound  of  highest 
pitch  that  is  uttered  against  the  transmitter  divided  by  half  the  num- 
ber of  poles  of  the  field,  then  the  initial  and  exceedingly  weak  al- 
ternating field  excited  by  the  telephone  currents  is  reinforced,  and 
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those  currents  themselves  are  reinforced.  '  This  reinforcement  of  tel- 
ephone currents  may  be  carried  practically  to  any  desired  extent, 
depending  upon  the  size  and  speed  given  to  the  reinforcmg  generator 
and  also  depending  upon  the  electromagnetic  reactance  of  the  rem- 
forcer.  This  reactance  should  be  made  as  small  as  practicable  and 
for  this  purpose  the  amount  of  iron  entering  into  the  construction 
of  the  machine  should  be  made  very  small,  and  the  iron,  if  employed 
at  all,  should  be  highly  laminated,  as  is  usual  with  machines  of  this 
character.  The  reinforcing  machine  may  be  in  series  in  the  Ime  m- 
stead  of  in  a  branch  derived  therefrom. 

Mr  Lyons  says  that  while  the  invention  is  well-adapted  for  use 
in  connection  with  the  ordinary  n«?neto  telephone  receivers,  it  is 
preferable  to  use  telephone  receive"^  without  iron  or  steel  cores, 
and,  similarly,  it  is  preferable  to  y-cj^Uiction  coils  without 
cores.  Altogether  the  elcctromagncfflP  -.eactance 
should  be  made  as  small  as  possible.  .^.^ 

It  will  be  interesting  to  see  the  results  attainedlHs^ir-  Lyons'  sys- 
tem in  actual  practice.     While  difflculties  may  develop  Infiiph  the 
distortion  of  some  currents  and  through  noise  from  the  machTi7i 
being  introduced  to  the  line  this  is  certainly  a  highly  ingenious  and 
original  solution  of  the  telephone  relay  problem. 


tractions ;   weather   indications ;    location    of  fires ;    telephone   num- 
bers of  the  subscribers. 
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LIGHTNING  IN  CHICAGO.— It  is  stated  from  Chicago  that 
since  June  i  over  500  buildings  in  that  city  have  been  struck  by 
lightning.  Of  these,  over  400  were  struck  in  July.  This  is  believed 
to  break  all  records.  The  electrical  storm,  which  began  July  - 
struck  Od  buildings,  28  on  the  evening  of  the  7lh.  and  40  after  mi  , 
night.  This,  however,  was  far  surpassed  by  the  storm  of  July  17, 
when  127  strokes  were  reported.  That  these  figures  do  not  begin 
to  measure  the  number  of  times  lightning  struck  in  Chicago  during 
July  is  shown  by  the  fact  that  they  are  taken  from  the  record  '^' 
adjusted  insurance  losses  reported  to  the  fire  insurance  patrol.  F 
weeks  the  insurance  adjusters  have  been  complaining  of  the  num- 
ber and  size  of  the  lightning  losses  they  were  being  called  on  to 
pay.  Up  to  July  31,  418  lightning  losses  had  been  reported,  with 
an  aggregate  loss  to  the  companies  of  $31,782. 


Large  Power  Plant  for  Wyoming. 


The  Edison  Electric  Company  has  filed  incorporation  paper?  at 
Cheyenne,  Wyo.  The  company  is  composed  of  Chicago  and  San 
Francisco  members  of  the  Wells-Fargo  Express  Company  and  the 
concern  is  capitalized  at  $10,000,000,  $6,000,000  of  which  is  preferred 
stock  and  $4,000,000  common  stock. 

The  company  proposes  to  establish  a  large  power  and  light  plant 
somewhere  in  the  vicinity  of  Evanston  in  the  southwestern  part  of 
the  State  and  in  the  Uinta  oil  fields,  and  furnish  light  and  power  to 
the  towns  that  are  building  around  those  fields.  The  company  will 
also  build  and  operate  electric  railways,  furnish  power  to  run  the 
drills  and  pumps  in  the  oil  fields,  and  also  transmit  power  to  distant 
mining  camps,  such  as  Park  City.  Utah,  and  possibly  to  Ogden  and 
Salt  Lake  City.  The  concern  will  also  operate  lumber  mills  in  the 
mountains  and  prepare  material  for  building. 

The  incorporators  and  leading  ofTiccrs  of  the  Edison  company  arc 
Andrew  Conkc.  Maurice  K.  I'.akcr  and  Peter  A.  Tagg. 


CURRhNT  NEWS  AND  NOTES. 


MARCONI  AND  WIRELESS  TELEGRAPHY. -A  Boston 
newspaper  quotes  Prof.  Elihu  Thomson  as  follows :  I  believe  Mar- 
coni is  entitled  to  all  the  credit  he  has  been  given  for  wireless  tcleg- 
graphy.  He  has  done  the  practical  work  and  developed  the  theory. 
Others  have  theorized  on  it.  but  Marconi  has  put  the  thing  to  prac- 
tical use.  I  have  given  this  matter  a  good  deal  of  study  and  I  am 
convinced  that  Marconi  deserves  all  he  has  got. 


LONDON  TUBES.— A  cable  dispatch  from  London,  of  July  28. 
says:  The  Parliamentary  committee  dealing  with  Charles  T.  - 
Yerkcs's  proposed  tube  transportation  system  for  London,  to-day 
elicitc<l  the  fact  that  only  £2.000,000  out  of  £5.000.000  stock  of  the 
new  District  Road  is  held  in  America.  Sir.  Lewis  Mclvcr.  Hart  . 
chairman  of  the  committee,  said  he  did  not  care  where  the  money 
came  from  as  long  as  it  was  good  money.  Mr.  Yerkcs  testified  that 
it  was  his  intention  to  give  the  British  workman  as  much  of  the 
electrification  work  as  possible,  and  to  buy  all  materials  in  ICngland 
except  the  ironwork,  which  would  c<-.me  from  Germany.  He  be- 
lieved two  pence  should  be  the  universal  underground  fare  for  the 

metropolis.  

NRJrS  nV  TELEPHONE.— The  Lafayette  (Ind.)  Telephone 
Company  has  rccentlv  instituted  an  "Information  Desk."  for  the 
benefit  of  its  1.700  patrous.  This  obviates  .my  difficulty  that  may 
arise  by  reason  of  "no  telephone  directory."  forgotten  or  misplaced 
spectacles,  or  subscribers  not  in  telephone  directory.  Patrons  in 
a  "great  hurry"  may  also  obtain  connection  by  request  of  the 
'•information  desk."  A  call  made  to  central  asking  for  "information 
desk"  will  be  promptlv  complied  with.  The  following  information 
may  be  obtained  on  request  made  to  the  "information  desk":  Ar- 
rival and  departure  of  all  trains:  correct  time  of  day:  base  ball 
mws   and   all    other   sporting   events 


election    returns:    theatre   at- 


BRITISH  TELEGRAPH  EFFICIENCY.— Iht  confessed  ineffi- 
iency  of  the  British  Post-office  telegraph  service  is  revealed  in  a 
ciiular  of. instruction  to  the  effect  that  a  considerable  percentage  of 
the  ^J.oo  operators  employed   in   the  central  office  at  London   are 
inexperieft^d    and    inefficient,    and    directing    operators    at    outside 
offices  to  auQt  their  rate  of  working  to  the  capacity  of  the  re- 
ceivers in  the  cttral  office.  Mr.  Austen  Chamberlain,  financial  secrt 
tary    to    the    Treiiiry,    endeavored    to   explain    the    matter    in    tl 
House  of  Commontnn  the  theory  that  there  must  always  be  many 
recruits  employed,  bi.  older  telegraphists  deny  this,  and  point  out 
that  years  of  instructit.  were  required   formerly,  while  now  only 
three  months'  preparatioiis  exacted  before  actual  service  is  begun. 
The  inefficiency,  it  is  claim'   is  due  wholly  to  new  economies  under 
taken  in  the  department,  sin  plenty  of  efficient  employees  are  ava.l 
able.     It  is  considered  extradinary  that  in  the  entire  telegraphic 
service  no  typewriters  are  us.   except  in  a  few   instances,  in  thr 
foreign  departments. 

AUTOMOBILES  IN  JAPAN.}j[r.  E.  C.  Bellows,  U.  S.  Consul 
General  at  Yokohama,  reports  th  up  to  date  13  automobiles  had 
I'ctn  imported  into  Japan,  where    jg  not  likely  the  machine  will 
ever  be  as  popular  as  it  is  in  Europexhere  is,  however,  a  fair  pre 
pect  that  automobiles  may  gradually ,„,e  jnto  use  for  purposes 
business.     The  postal  authorities  arep^v  considering  the   advisn 
bility  of  purchasing  automobiles  for  i  transportation  of  the  in 
pcrial  mails  at  Tokyo.     The  mails  art^w  carried  in  wagons  or 
carts,  each  drawn  by  a  single  horse.     1   Government  must  keep 
several  relays  of  these  horses,  which  are  continual  source  of  an 
noyance  and  expense.     Should  the  postal  ihorities  decide  to  bn 
automobiles,  those  that  arc  run  by  steam   uj^j  j,,.  considered  ol 
iectionable  because  of  the  real  or  fancied  Oj^r  of  fire  to  the  in- 
perial  mails.    .\t  present,  gasoline  is  exceedi^  expensive  in  Japa;i 
but  plans  are  in  progress  for  its  manufacturejf  jj^^^g  plans  pro\' 
successful,  gasoline  will  undoubtedly  become  i-hcap  as  in  .Americ.-. 
.uid  its  use  for  generating  motive  power  will  ^^^^^  rapidly. 

MANHATTAN  FIRE  J/..f/?.\/.— Mayor  Lc^f  ^cw  York  Citx 
has  decided  to  sustain  Fire  Commissioner  Stjj.  j^  revoking  th. 
permit  of  the  Manhattan  Fire  .Marm  Company.  ,],,.  general  ground 
that  such  a  relation  between  a  private  compan\j^  ,j,^  (.jty  j^  ^^j^. 
trary  to  public  policy.  The  mayor  says.  how^.  j^  yj^^.  ^f  ,1,^ 
fact  that  this  decision  afTccts  injuriously  a  co]prabIe  investment 
made  upon  the  faith  of  the  city's  permit.  alth«j,  ,j,3j  permit  was 
revocable  by  its  terms :  and.  in  view  of  the  fur^  f^^t  that  the  de- 
vice controlled  by  this  company  is  valued  by  ly  ^^  a„  additional 
protection  of  their  premises  against  fire.  I  ha  yggp^,j.j  ,|,_,,  j^^ 
city  might  be  willing  to  enter  into  negotiation ,.  ,1,^  purchase  of 
the  company's  plant,  with  a  view  to  the  city  s  „g  ,j,j^  protection 
itself.  The  company  has  notified  mc  that  it  w v,nfer  with  me  on 
the  basis  of  my  suggestion.  Before  any  actioitai^p^  (|,p  matter 
will  require  careful  consideration,  and.  cveniy  legislation,  in 
order  to  make  my  suggestion  practicable.  If  aftpn^jderation.  this 
plan  appears  to  the  city  to  be  wise,  it  can  the.  carried  out.  In 
the  meantime,  the  whole  subject  will  be  carcf  investigated. 

INDUCTANCE  COILS  FOR  TELRPHON if^cuiTS— Two 
patents  i<i<;ued  July  20  to  John  C  Lee  relate  to  n.t3„j.p  ^.^jig  gy,-!, 
as  are  employed  for  reducing  the  di<itortional  attenuating  effect 
of  telephone  lines.  The  specifications  state  t^.^  ^^^jp  require- 
ments o(  such  coils  are  that  the  resist.ince  c    winding  shall  be 
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low  and  the  inductance  high.  The  latter  may  be  fulfilled  by  using 
a  core  of  iron,  but  when  coils  containing  iron  cores  are  employed  in 
circuits  carrying  telephone  currents  the  development  of  eddy  cur- 
rents is  thereby  facilitated,  thus  giving  rise  to  adverse  effects  in 
telephonic  working.  The  object  of  the  present  invention  is  to  provide 
a  practical  substitute  for  iron.  This  is  done  by  making  the  core  of 
magnetic  oxide  or  of  ferroso-ferric  oxide  (FcsO^).  Thin  plates 
or  ribbons  or  very  small  wires  of  iron  are  assembled,  lapped  or  wound 
into  a  loosely-built  or  partly  openwork  structure  corresponding  in 
form  and  dimensions  to  the  core  desired.  This  structure  is  then 
submitted  to  the  action  of  heat  in  an  atmosphere  capable  of  yield- 
ing oxygen  to  the  iron  until  the  iron  is  reduced  or  converted  into 

•  magnetic  oxide.  The  core  thus  made  is  thus  composed  of  artificial 
magnetic  oxide,  and  while  retaining  the  form  in  which  it  was  orig- 
inally built  up,  has  become  condensed,  continuous  and  compact.  It 
is  stated  that  such  a  core  possesses  in  a  high  degree  the  desired  qual- 
ifications of  permeability  and  high  specific  electrical  resistance,  and 
in  consequence  of  the  latter,  has  no  tendency  to  serve  as  a  circuit 

'  for  the  development  of  eddy  currents. 


Letters  to  the  Editors. 

Submarine  Cables  as  Accessories  to  Land  Telegraph 

Lines. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — In  the  recent  correspondence  on  the  telegraph  situation  in 
the  United  States,  it  seems  to  me  that  the  value  of  submarine  cables 
in  maintaining  communication  during  the  periodical  collapses  of  the 
landline  system  has  not  received  the  attention  which  it  deserves. 
This  value  will  be  sufficiently  illustrated  by  the  fact  that  New  York 
has  never  been  cut  off  from  Europe  during  at  least  the  last  ten 
years,  and  the  system  of  cables  in  the  North  Atlantic  is  so  com- 
plete that  the  probability  of  such  a  thing  happening  is  extremely 
remote. 

The  question  of  coast  cables  to  maintain  telegraphic  communica- 
tion between  London  and  Scotland  during  the  annual  breakdowns 
of  the  aerial  lines  has  already  been  ventilated  in  England,  and  there 
are  many  who  think  that  such  cables  would  be  a  more  satisfactory 
solution  of  the  problem  than  underground  cables.  There  are, 
naturally,  many  points  to  be  considered  before  it  could  be  said  that 
a  system  of  coast  cables  w^ould  be  useful,  reliable  and  economical  in 
the  case  of  the  United  States,  and  most  of  these  points  could  only 
be  decided  by  those  in  possession  of  the  requisite  data. 

There  may  be  some  doubt  as  to  the  suitability  of  the  submarine 
cable  for  emergency  work,  but  I  think  it  may  fairly  be  claimed  that 
a  submarine  cable  of  the  present  type  is  not  very  inferior  in  actual 
work  to  a  landline  of  equal  length,  provided  the  lengths  are  moder- 
ate. The  traffic  carrying  capacity  of  a  telegraph  circuit  is  neces- 
sarily greatly  dependent  on  the  electrical  stability  of  the  line,  and 
when  one  considers  the  violent  electrical  changes  to  which  aerial 
lines  are  subject,  more  particularly  during  storms,  the  practical 
failure  of  automatic  systems  when  most  required  is  not  surprising. 
On  the  other  hand,  the  electrical  condition  of  a  submarine  cable  is 
practically  stable  and  automatic  working  is  successfully  and  ex- 
tensively used. 

Then,  again,  we  are  probably  within  measurable  distance  of  con- 
siderable improvements  on  the  lines  of  Prof.  Pupin's  patents,  and 
it  is  evident  that  the  electrical  stability  of  the  submarine  cable  will 
allow  of  the  application  of  the  inductance  coils  under  the  most  favor- 
able conditions,  provided  mechanical  difficulties  can  be  overcome. 
Distortionless  circuits  so  constructed  would  be  ideal  lines  for  high 
speed  automatic  systems,  and,  wherever  practicable  and  advisable, 
would  prove  invaluable  in  promptly  handling  a  large  amount  of 
traffic  when  suddenly  called  on  by  a  collapse  of  the  aerial-line 
system. 

Lima,  Peru.  A.  Davidson. 


The  Thunder  Storm. 


storms.   In   what  follows  I   propose  to  give  some  reasons  for   the 
above  conclusions,  more  especially  why  a  rotation   is  necessary. 

If  a  cloud  acts  simply  as  a  condenser  and  no  rotation  is  necessary, 
there  appears  to  me  to  be  no  reason  why  other  clouds  in  the  neigh- 
borhood should  not  be  thunder  clouds  also,  or  that  a  thunder  cloud 
should  remain  one  until  dissipated  and  not  cease  as  such,  as  it  often 
does.  It  cannot  be  that  the  other  clouds  do  not  receive  initial 
charges,  for  the  air  being  well  charged  with  electricity,  they  cer- 
tainly should  become  charged  also  by  induction.  If  a  rotation  is 
necessary  for  a  thunder  cloud,  all  is  explained.  In  the  one  case  the 
non-thunder  clouds  have  not  been  thrown  into  a  rotating  or  tumbling 
motion  by  the  wind,  and  in  the  other  case  the  thunder  cloud  ceases 
as  such  when  the  rotation  has  been  spent. 

As  regards  the  combination  of  drops  of  water  into  larger  drops 
raising  the  potential,  in  the  first  place  consider  how  small  is  the 
radius,  and  consequently  the  surface,  of  a  drop  of  water.  It  does 
not  appear  possible  that  such  a  minute  surface  as  a  drop  of  water 
by  com.bination  with  others,  which  must  result  in  but  a  small  in- 
crease, could  raise  the  potential  and  current  strength  of  a  dis- 
charge to  such  great  proportions  as  to  give  rise  to  a  spark  miles 
in  length.  If  the  drop  discharges  are  "in  parallel,"  if  such  an  ex- 
pression is  permissible,  the  potential  of  the  discharge  could  not  be 
higher  than  that  of  a  single  drop  of  water.  If  the  drop  discharges 
are  in  series,  which  I  do  not  think  is  a  supposable  case,  the  current 
strength  of  the  discharge  could  not  be  more  than  that  of  a  single 
drop.  The  rending  of  trees,  melting  of  metals,  etc.,  all  show  a  great 
potential  as  well  as  great  current  strength.  If  the  cloud  is  charged 
as  a  sheet  and  is  in  rotation,  all  is  clear  as  explained  above.  I  think 
it  likely  that  clouds  which  do  not  discharge  to  earth  during  a  thunder 
storm  may  be  charged,  but  their  potential  is  too  low  to  discharge 
of  itself  to  any  great  distance.  The  thunder  cloud  may  discharge 
to  the  cloud  not  in  rotation,  but  the  cloud  not  in  rotation  takes  but 
little  part  in  the  spark,  the  spark  coming  from  the  thunder  cloud 
almost  entirely. 

If  a  thunder  cloud  consists  of  separately  charged  drops  of  water 
of  a  high  potential,  how  could  the  cloud  hold  together?  The  repul- 
sion between  the  separate  drops  would  be  considerable,  and  the  cloud 
would  be  quickly  scattered  by  the  repulsion  on  the  outside  drops. 
Any  part  of  the  cloud  that  would  have  drops  opposite  each  other 
charged  in  the  opposite  sense,  would  be  forced  together,  and  that 
part  of  the  cloud  would  be  a  solid  mass  of  water.  Sometim.es  a  great 
number  of  clouds  are  seen  near  each  other,  and  flashes  of  lightning 
are  seen  between  them,  but  no  thunder  is  heard.  In  this  case  I  as- 
sum.e  that  the  clouds  are  charged  as  sheets,  and  possibly  discharge 
comparatively  short  sparks  between  each  other ;  there  may  be  some 
small  cloud  having  a  tumbling  motion  near  them,  but  the  cloud  is 
too  small  to  produce  discharges  to  earth. 

Baltimore,  Md.  Alfred  G.  Dell. 


Alternating  Current  Hydro-Mechanical  Analogies. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — In  my  letter  on  thunder  storms  which  appeared  in  your 
issue  of  July  12,  1902,  I  stated  I  believed  that  heat,  initial  charge  and 
a  rotation  of  some  kind  are  necessary  for  the  production  of  thunder 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — Such  hydro-mechanical  analogies  as  those  presente'^  by 
Professor  Eddy  in  your  issue  of  July  26  are  especially  interesting  to 
me.  In  all  essential  points,  I  have  used  the  same  analogies  in  the 
class-room.  I  have  presented  to  my  students  the  do'ible-acting  cyl- 
inder and  piston  with  the  pipe  leading  out  from  one  end  and  back 
into  the  olher  as  an  imaginary  apparatus  thr  t  could  be  made  to  illus- 
trate accurately  an  alternating  sine  wave  flow.  I  have  pointed  out 
that  an  elastic  pipe  would  affect  the  flow  as  capacity  does  an  electric 
current ;  and  I  have  shown  that  by  substituting  a  heavy  liquid  for  a 
light  one  we  could  simulate  the"  effects  of  self-ii.duction.  But  the 
student  who  is  to  get  a  correct  idea  from  the  analogy  should,  I  think, 
be  impressed  at  th's  point  that  self-induction  is  a  property  of  the 
circuit  or  the  conductor  itself,  as  much  as  are  the  resistance  and  the 
capacit}-.  An  induction  coil  can  be  represented  by  a  rotary  type 
of  water  motor,  inserted  in  the  pipe  and  having  a  flywheel  of  per- 
ceptible inertia  attached  to  it.  Such  an  arrangement  becomes  a  part 
of  the  conducting  circuit,  and  does  not  require  any  modification  of 
the  liquid  flowing  in  the  conductor  to  change  the  apparent  inertia 
of  the  flow.  Moreover,  if  the  waves  of  this  motor  and  its  flywheel 
rotate  without  any  friction,  it  represents  an  air-cove  induction  coil, 
while  if  the  apparatus  has  friction  this  may  be  taken  to  represent 
hysteresis  in  an  induction  coil,  and  most  appropriately  so.  since  it 
is  a  different  kind  of  friction  from  that  between  the  liquid  and  the 
pipe,  but  one  that  affects  the  flow  exactly  as  if  the  other  friction  had 
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been  increased.  Thus  it  accurately  represents  the  way  in  which 
hysteresis  seems  to  increase  not  the  reactance  of  a  circuit,  but  its 
ohmic  resistance. 

Byron  B.  Brackett. 

Rutgers  College,  New  Brunswick,  N.  J. 


Free  Lamp  Renewals. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — It  was  much  to  be  regretted  that  the  time  available  at  the  last 
convention  of  the  National  Electric  Light  Association  did  not  permit 
the  reading  of  papers  in  the  discussion  "Are  Free  Lamp  Renewals 
Desirable?"    This  discussion  quite  positively  and  clearly  demonstrates 


that  free  lamp  renewals  are  desirable,  and  this  fact  is  shown  even  in 
the  arguments  advanced  by  those  opposing  the  idea. 

Some  of  the  arguments  advanced  against  free  lamp  renewals  are 
thorough  boomerangs,  and  I  should  like  to  call  special  attention  to  one 
offered  by  Mr.  H.  J.  Greene,  which  is  both  illuminating  and  amusing. 
Mr.  Greene  states  that  he  opposes  free  lamp  renewals  because  "the 
rapid  increase  of  business,  in  the  face  of  hard  competition  with  gas, 
being  difficult  to  provide  for  with  increased  capacity,  owing  to 
manufacturing  delays  and  engineering  difficulties,  makes  any  check 
to  growth,  as  may  result  from  charging  for  lamp  renewals,  desirab.i.  " 

In  other  words,  Mr.  Greene  agrees  that  unless  free  lamp  renewals 
are  supplied,  the  growth  of  the  lighting  business  is  checked  and  re- 
tarded. Xo  belter  argument,  it  seems  to  me,  could  be  oflFered  in  favor 
of  free  lamp  renewals. 

Harrison,  N.  J.  F.  \V.  Willcox. 


Dynamos,  Motors  and  Transformers. 

Induction  Motors. — Rothert. — A  communication  referring  to  the 
controversy  between  Eborall  and  Meyer,  recently  noticed  in  the 
Digest.  Eborall  is  of  the  opinion  that  squirrel-cage  rotors  should  not, 
as  a  rule,  be  used  beyond  5  hp  or  8  hp,  this  limit  depending  upon  the 
starting  load.  Meyer  argued  in  favor  of  a  more  general  use  of  the 
squirrel-cage  rotor,  preferably  in  connection  with  compensators.  This 
difference  of  opinion  is  said  to  represent  the  difference  between  Euro- 
pean Continental  and  American  practice.  The  present  author  says 
that  in  the  early  days  of  polyphase  working  the  squirrel-cage  motor 
enjoyed  the  same  favor  on  the  Continent  as  it  does  now  in  the  States, 
Ijut  Continental  experience  is  in  favor  of  even  a  stricter  rule  than  that 
of  Eborall.  "Squirrel-cage  rotors  are  invaluable  for  small  motors  for 
mining  work  in  general — but  with  exceptions — and  in  many  special 
cases,  but  they  never  ought  to  be  used  where  a  rheostatic  motor  pre- 
sents more  advantages,  and  this  can  only  be  decided  by  experience. 
Continental  experience,  which  is  older  and  more  extensive  than  Amer- 
ican, speaks  in  favor  of  Eborall  and  against  Meyer." — Lond.  Elcc, 
July  II. 

Induction  Motors. — Meyer. — Another  communication  in  which  he 
continues  the  discussion  on  the  relative  advantages  of  squirrel-cage 
and  slip-ring  induction  motors.  He  admits  to  Eborall  and  Rothert 
that  the  squirrel-cage  motor,  like  the  rotary  converters,  requires  con- 
siderable discretion  in  its  installation,  otherwise  it  is  liable  to  give 
trouble,  which  tends  unjustly  to  prejudice  the  public  opinion  against 
it.  This  he  has  found  to  be  the  case  on  the  Continent  of  Europe, 
where,  probably  due  to  some  faulty  installation  made  in  the  early 
days  of  the  art,  I)oth  the  squirrcl-cngc  motor  and  the  rotary  con- 
verter arc  avoided  in  a  great  number  of  cases  where  they  are  success- 
fully used  in  the  United  States.  In  regard  to  the  efficiency  of  polar- 
wound  motors  when  compared  with  S(|uirrcl-caRc  motors,  he  agrees 
that  theoretically  the  former,  neglecting  the  slip-ring  losses,  should 
have  as  good  or  even  a  better  efficiency  than  the  latter,  which  has  to 
start,  say,  under  30  per  cent,  of  full  load  torque,  with  not  more  than 
full  load  current.  However,  in  actual  practice,  most  of  the  st.indard 
slip-ring  motors,  even  of  the  very  best  Continental  make,  show  a 
poorer  efficiency  than  the  corresponding  'itiuirrcl-cage  motors,  this  re- 
sult being  (hie  to  the  desire  of  every  designer  to  obtain  a  motor  which 
is  cheap  to  manufacture.  He  explains  tliis  a  little  more  in  detail.  He 
hopes  that  the  development  in  English  mining  and  mill  work  will  offer 
ail  opportunity  to  prove  that  the  Continental  views  in  this  direction 
are  too  conservniivr  to  be  "the  br^t  engineering  practice" — T.ond 
lUec.  July  18. 

Electric  Puinf's. — A  well  illustrated  description  of  high  pressure 
electrically-driven  centrifugal  pumps  of  Sulzcr  Bros.,  used  in  a 
Spanish  mine:  250-hp,  three-phase  induction  motors,  running  at  850 
to  Qoo  r.  p.  m..  are  in  use;  the  voltage  is  i.ooo:  the  short-circuited 
arinaluro  has  boon  adopted. — Lond.  Eng'in^.  July  18. 

RF.FF.RF.NrKS. 

Double-Current    Generators. — Ruthnt-N-Mirray. — A    paper    read 

boforo  llio  I'r't    Mm    I'.kc.  Assn.     ]\i.'  de-icribos  in  general  the  con- 


struction of  double-current  generators  and  states  that  there  will  soon 
be  at  least  four  electric  plants  in  Great  Britain  using  these  machines. 
In  the  discussion  which  followed,  C.  F.  Scott,  of  Pittsburg,  parti- 
cipated.— Lond.  Elec,  Elcc.  Eng.,  July  4.  An  editorial  referring  to 
Ruthven-Murray's  paper.  It  is  said  that  had  these  machines  been 
thought  of  10  or  15  years  ago,  the  uneconomical  employment  of  the 
single  phase  system  of  distribution  would  never  have  obtained  the 
foothold  which  it  has  acquired,  as  the  main  argument  in  favor  of  it 
was  that  it  rendered  accessible  those  districts  which  are  distant  from 
the  station.  The  double-current  system  would  often  have  been  em- 
ployed, with  direct-current  distribution  near  the  station,  and  alter- 
nating current  in  the  distant  parts. — Lond.  Elec,  July  11. 

Flywheels  for  Alternators. — Begtrup. — An  article  illustrated  by 
diagrams,  in  which  he  gives  the  formulas  for  calculating  the  weight 
of  a  flywheel  required  to  keep  the  small  periodical  variations  of  the 
speed  of  direct-connected  alternators  within  given  limits.  Numerical 
examples  are  added. — Am.  Maeli..  July  10. 

Efficiency  Tests. — The  first  part  of  an  illustrated  article  on  direct- 
current  dynamos. — Elrk   ./iir  .  July  6. 

PO«'ER. 

Sfciini  Turbines. — Jedden. — An  abstract  of  a  paper  read  before  the 
Brit.  Mun.  Elec.  Assn.  He  expresses  his  confidence  in  the  steam  tur- 
bine for  large  si7xs — 200-kw  to  300-kw  and  upwards — and  not  small 
sizes,  provided  that  surface  condensers  are  used  The  large  steam 
consumption  recorded  in  the  early  day  were,  he  believes,  due  to  the 
turhincs  being  small  and  running  non-condensing,  and  he  is  con- 
vinced that  the  larger  steam  turbines  now  on  the  market  can  hold 
their  own  in  the  matter  of  steam  consumption  against  any  triple- 
expansion  engine  yet  produced.  Besides  a  good  vacuum,  a  high 
degree  of  superhe;<ting  is  a  condition  which  he  considers  important. 
In  the  discussion  which  followed.  Kilgour  agreed  with  the  author 
as  to  the  advantages  of  steam  turbines  over  reciprocating  engines, 
but  did  not  agree  with  him  that  they  must  be  in  large  sizes  and  be 
run  with  surface  condensers.  Concerning  the  cost,  Martin,  of  the 
I'arsons  Coinpany,  state  that  the  cost  of  small  sets,  say  up  to  100  kw, 
was  about  the  same  as  of  the  best  quality  of  reciprocating  engines, 
and  those  of  larger  size  were  cheaper.  Wordingham  and  other 
speakers  referred  to  the  commutator  difficulty  on  direct-current 
turbo-generators,  stating  that  the  commutators  of  turbine-driven 
machines  wear  very  rapidly,  and  that  it  is  impossible  to  use  carbon 
brushes,  as  they  catch  fire  on  account  of  the  friction  at  the  high 
speed  of  the  engine.  Fcrranti.  in  criticizing  the  steam  turbine,  ad- 
mitted that  it  was  all  the  fault  of  the  dynamo,  but  thought  that 
neither  for  direct  nor  alternating  current  could  turbine-driven  gen- 
erators compare  with  those  driven  by  moderate-speed  engines. 
Several  speakers  discussed  the  question  of  wet  steam:  the  result 
was  that  steam  turbines  will  run  without  trouble  with  very  wet 
steam,  but  at  a  much  lower  efficiency  than  if  the  steam  is  dry. 
.Vndrews.  of  Hastings,  said  he  had  found  that  a  500-kw  turbo-alter- 
nator takes  no  more  steam  on  the  very  light  day  load  which  they 
have  than  other  machines  of  100  kw.    He  had  found  that  his  Parsons 
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machines,  would  run  in  parallel  with  Mordey  alternators. — Lond. 
Elec,  July  4. 

Steam  Turbines  and  Pozvcr  Stations. — A  long  editorial  referring 
to  Fedden's  recent  paper.  He  is  said  to  have  been  amply  justified  in 
equipping  the  new  Sheffield  plant  with  1,500-kw  steam  turbo-alter- 
nators. It  is  expected  that  before  long  recognized  and  common 
practice  will  sanction  not  merely  1,500-kw  units,  but  turbo-alternator 
sets  capable  of  developing  double  or  treble  this  power.  The  steam 
turbine  is  a  better  engine  the  larger  its  size.  It  is  too  early  to  say 
whether  for  electricity  supply  purposes  or  for  electric  traction  it  is 
likely  to  exceed  some  5,000  hp,  but,  in  the  utilization  of  steam  tur- 
bines in  the  naval  and  mercantile  marine,  it  is  not  unlikely  that 
larger  turbine  engines  even  than  this  size  will  be  built  before  many 
years  have  elapsed.  The  importance  of  superheating  for  the  steam 
turbine  is  emphasized.  Not  only  in  mere  steam  economy,  but  also 
in  heat  economy,  superheating  has  the  advantage  over  dry  saturated 
steam.  Steam  turbines  in  electric  stations  enable  one  to  save  money 
in  many  ways.  The  question  is  asked  why  steam  turbines  are  not 
in  more  general  use,  and  it  is  answered  that  this  is  due  not  only 
to  the  "inherent  conservation  to  which  British  engineers  are  only 
too  liable,"  but  also  to  the  fact  that  the  steam  turbine  is  not  suffi- 
ciently pushed  in  a  commercial  way. — Lond.  Elec,  July  18. 

Engines  for  Generating  Stations. — Day. — An  abstract  of  a  paper 
read  before  the  Brit.  Mun.  Elec.  Assn.  on  "the  correct  type  of  en- 
gine for  large  generating  stations."  He  favors  the  slow-speed 
horizontal  engine  on  account  of  its  low  steam  consumption,  and  main- 
tained that  the  question  of  space  occupied  is  not  important  with  large 
units.  He  thinks  that  the  question  of  an  even  turning  moment  has 
been  made  too  much  of,  and  states  that  there  are  "single-crank,  three- 
phase  machines"  on  the  Continent  with  a  variation  in  the  angular 
velocity  of  0.3  per  cent.  In  the  discussion  which  followed,  Ferranti 
said  that  if  people  were  prepared  to  pay  for  horizontal  engines  and 
the  larger  buildings  they  require,  excellent  results  can  be  obtained, 
but  taking  the  interest  and  sinking  fund  into  account,  the  less  effi- 
cient vertical  engines  are  cheaper  in  the  end. — Lond.  Elec,  July  4. 

REFERENCE. 

Tliury  D.  C.  Series  System. — Guilbert. — The  first  part  of  a  very 
long  and  well-illustrated  description  of  the  electric  power  trans- 
mission from  St.  Maurice  to  Lausanne  with  the  Thury  system,  which 
has  already  recently  been  noticed  in  the  Digest. — L'Eclairage  Elec, 
July   12. 

Traction. 

Arnold  System. — Arnold's  recent  A.  I.  E.  E.  paper,  in  which  he 
proposed  the  use  of  a  single-phase,  alternating-current  system  for 
electric  traction,  with  the  aid  of  compressed  air,  is  abstracted,  and  the 
following  remarks  are  made  on  the  system :  "In  his  system  both 
the  armature  and  the  field  of  the  single-phase  motor  may  rotate,  the 
former  going  when  the  train  is  running,  and  the  latter  when  it  is 
stopped.  Mr.  Ferranti  suggested  this  a  very  long  time  ago,  but  got 
no  further  with  it.  He  proposed  to  start  the  train  by  simply  braking 
the  revolving  field  till  it  stopped.  Assuming  the  mechanical  diffi- 
culties overcome,  there  is,  therefore,  sheer  waste  of  power  at  all 
intermediate  speeds  below  synchronism.  Mr.  Arnold  makes  his  re- 
volving stator  store  energy  by  compressing  air,  and  a  start  is  made 
not  by  a  friction  brake,  but  by  throttling  the  air-compressing  engine. 
Incidentally,  since  this  engine  can  run  backwards  and  drive  the  field 
in  the  same  direction  as  the  armature,  the  speed  of  synchronism  is 
not  the  maximum  speed.  Also,  the  train  can  be  run  on  its  store  of 
compressed  air  alone,  if  for  any  reason  it  be  desired  to  omit  the  over- 
head conductor  for  a  short  distance.  It  is  amazingly  pretty,  but,  at 
first  sight,  it  looks  very  like  adding  the  weight  and  expense  of  a 
compressed  air  locomotive  to  the  train.  Mr.  Ward-Leonard  and  his 
friends  add  that  of  a  motor-generator  instead." — Lond.  Elec.  Times, 
July  17. 

Mountain  Railway. — An  illustrated  article  on  the  electric  railway 
of  Bex-Gryon-Villars,  in  Switzerland.  This  line  is  divided  into  three 
sections,  two  operated  by  adhesion  and  a  central  portion  fitted  with 
a  rack  rail.  The  cars  are  operated  by  direct  current  of  600  volts  by 
an  overhead  wire.  The  power  station  is  located  near  the  middle  of 
the  heaviest  grade,  which  greatly  simplifies  the  distribution  of  cur- 
rent. Both  motor  cars  and  electric  locomotives  are  used  on  the  road, 
but  only  the  latter  are  fitted  with  pinions  for  service  on  the  rack  sec- 
tion, and  the  motor  cars  are  not  aiding  on  this  section.  The  motors  of 
the  locomotive  are  connected  to  the  rack-pinions  by  intermediate 
gearing,  effecting  a  total  speed  reduction  of  8  to  i.    Under  all  normal 


conditions  the  descent  of  the  rack  section  is  made  with  the  motors 
reversed  and  acting  as  dynamos.  The  current  which  they  generate 
is  turned  into  a  large  rheostat  built  up  of  corrugated  iron  and  placed 
in  the  center  of  the  car,  directly  over  the  motors.  To  prevent  this 
rheostat  from  overheating  an  electric  fan  is  installed  to  blew  air 
through  it,  and  the  current  connections  are  so  arranged  that  the 
fan  is  automatically  set  in  operation  whenever  the  locomotive  is 
descending,  but  it  is  switched  off  when  it  stops  or  runs  up  grade.  For 
emergency  use,  the  locomotive  is  also  equipped  with  f.vo-hand- 
brakes  acting  upon  the  rack-pinions ;  also  a  hand  belt-brake  for  the 
motors,  and  a  screw-brake  acting  automatically  upon  the  motors 
when  the  normal  speed  of  7.5  miles  per  hour  is  expected  in  de- 
scending, or  when  the  electric  current  is  intercepted  from  any  cause 
whatever. — Le  Genie  Civil;  translated  in  Eng.  News.,  July  17. 

REFERENCES. 

Electrolysis  of  Pipes  in  Alternating-Current  Traction. — See  the 
abstract  on  Alternating-Current  Electrolysis  under  Electrochemistry. 

Multiple-Unit  System. — P.  L. — A  continuation  of  the  illustrated 
serial.  This  article  deals  with  the  Auvert  system. — L'Ind.  Elec, 
June  25. 

iNSTALLATIpNS,  SYSTEMS   AND   APPLIANCES. 

Indicator  of  Synchronism. — A  description  of  an  instrument  for 
paralleling  alternators.  It  is  really  a  non-synchronous  motor  with  iden- 
tical stator  and  rotor  windings,  with  two  phases  for  use  with  single- 
phase  alternating  current,  and  with  three  phases  for  three-phase  cur- 
rents. The  stator  is  connected  to  the  network  and  the  rotor  to  the 
alternator,  which  is  to  be  connected  in  parallel.  In  the  case  of  single- 
phase  current,  the  windings  of  the  two  phases  are  connected  to  two 
terminals,  the  one  through  a  non-inductive  resistance,  and  the  other 
through  a  self-inductance  as  great  as  possible,  in  order  to  get  as  nearly 
as  possible  a  phase  difference  of  one-quarter  of  a  period.  It  is  so 
arranged  that  the  magnetic  fields  produced  in  the  windings  of  stator 
and  rotor  revolve  in  the  same  direction.  It  follows  that  at  synchron- 
ism the  rotor  remains  at  rest  in  space,  and  that  it  turns  in  one  direc- 
tion or  the  other  when  one  of  the  fields  revolves  more  quickly  than 
the  other. — L'Ind.  Elec,  July  10. 

St.  Petersburg. — Multhauf. — An  illustrated  description  of  the 
central  station  of  the  Electricite  and  Hydraulique  Company,  in  St. 
Petersburg.  This  is  one  of  three  electric  plants  of  about  equal  size^ 
the  three  cable  networks  of  which,  for  private  light  consumers,  cover 
the  same  area,  while  for  street  lighting  the  city  is  divided.  The  two 
other  plants  are  that  of  Siemens  &  Halske,  where  2,000-volt,  three- 
phase  current  is  used,  and  that  of  the  Helios  Company,  with  single- 
phase  current.  The  station  of  the  Electricite  and  Hydraulique  Com- 
pany (a  Belgian  company)  is  intended  to  have  a  capacity  of  7,000 
kw,  20  generating  sets  each  of  350-kw  being  planned,  15  of  which 
have  been  installed.  Single-phase  current  at  2,000  volts,  with  a 
frequency  of  42.5  periods  per  second  is  used.  For  the  total  length 
of  the  network — about  300  km. — concentric  cables  with  rubber  insula- 
tion are  used,  the  outers  being  earthed.  Transformers  are  placed  in 
the  houses. — Elek.  Zeit.,  June  19. 

High-Tcnsion,  Direct-Current  Systems. — Barnard. — A  paper  read 
before  the  Brit.  Mun.  Elec.  Assn.  He  endeavors  to  show  ihat  for 
pressures  of  2,000  to  3,000  volts,  at  least,  there  are  some  advantages 
to  be  gained  by  using  direct  current  for  both  transmission  and  dis- 
tribution. He  describes  the  experience  which  he  has  had  at  Hull, 
where  the  main  generators  are  of  the  four-pole  type,  coupled  direct 
to  high-speed  engines,  and  giving  an  output  of  510-kw  each,  at  2,250 
volts.  From  their  satisfactory  behavior  he  thinks  there  should  be 
no  difficulty  in  designing  dynamos  for  very  much  larger  outputs  at 
the  same  or  higher  pressure.  He  says  that  the  direct-current  gener- 
ator is  cheaper  than  the  three-phase  alternator,  and  that  a  direct- 
current,  high-tension  to  low-tension  converter  sub-station  needs  less 
attendance  than  an  alternating  direct-current  converter  sub-station. 
In  Hull  the  converters  in  the  substations  are  started  and  stopped  and 
entirely  controlled  by  an  attendant  at  the  central  switchboard  in  the 
generating  station.  The  "long-range"  switch  consists  of  a  single- 
pole,  low-tension  switch,  whose  moving  part  is  actuated  by  an  electro- 
magnet, the  coil  of  which  is  placed  in  circuit,  through  a  pilot  wire, 
with  a  voltmeter  at  the  generating  station.  By  short-circuiting  this 
voltmeter  the  resistance  of  the  whole  pilot-circuit  is  sufficiently  re- 
duced for  a  pred-^termined  current  of,  say  5  amperes,  to  pass.  This 
is  enough  *o  attract  the  armature  of  the  electromagnet,  and  in  so 
doing  to  close  the  low-tension  side  of  the  converter.  In  Hull,  three- 
core  pilot  wires  are  used — one  wire  being  connected  to  the  negative 
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low-tttision  mains  (which  are  also  pcnnanentiy  connected  through  a 
plug-board  to  the  negative  side  of  the  converters  J,  one  to  the  positive 
low-tension  main,  and  one  to  the  positive  side  of  the  converter.  By 
means  of  a  two-way  switch  at  the  generating  station  the  attendant 
can  assure  himself  that  the  e.  m.  f.  of  the  transformer  is  the  same  as 
that  of  the  mains  before  operating  the  long-range  switch.  The 
third  pilot  wire  is  a  valuable  adjunct,  as  while  it  is  necessary  to 
have  one  wire  permanently  showing  the  pressure  on  the  mains,  yet, 
in  the  event  of  a  breakdown  when  the  low-tension  mains  were  "dead," 
there  would  be  no  power  available  on  that  wire  to  operate  the  long- 
range  switches.  With  the  three  pilot  wires  from  each,  a  number  of 
converters  may  be  started  up  and  switched  simultaneously  on  to  the 
"dead"  network,  although  they  are  fixed  in  sub-stations  possibly  a 
couple  of  miles  apart.  In  the  discussion  which  followed,  Snell 
doubted  whether  alternators  are  really  more  expensive  than  direct- 
current  dynamos,  and  said  that  the  advantages  claimed  thus  resolved 
themselves  only  into  the  saving  of  superintendence  in  sub-stations. 
He  said,  an  engineer  should  give  the  matter  most  serious  consider- 
ation before  he  decided  to  have  a  sub-station  with  running  ma- 
chinery and  without  an  attendant  to  look  after  it.  Wyllie,  of  Wal- 
sall, said  he  had  found  the  high-pressure,  direct-current  system  re- 
liable; he  employs  one  man,  "a  junior,"  to  look  after  all  nine  of  his 
sub-stations,  and  this  man  has  time  to  do  other  work,  such  as  put- 
ting up  meters,  as  well.  Ferranti  said  that  the  only  thing  that  direct- 
current  is  necessary  for,  is  for  lifts,  say,  3  per  cent  of  the  total 
energy;  the  single-phase  .system  has  the  advantage  of  saving  both 
capital  and  works'  costs,  by  establishing  a  uniform  system  without 
complications, — Lond.  Elcc,  Elcc.  Eng.,  July  4. 

REFERENCES. 

Preventing  No-Load  Loss  of  Transformers. — Schmidt. — A  very 
long  article,  illustrated  by  diagrams.  To  pre\-ent  the  no-load  loss  in 
transformers  when  they  are  not  used,  a  "high-voltage,  long-distance 
switch"  has  been  introduced  by  Schnecker  &  Co.,  by  which  the 
primary  coils  of  the  transformer  are  disconnected,  when  it  is  not  to 
be  used.  This  switch  has  already  been  noticed  in  the  Digest.  In  the 
present  article  a  number  of  difTerent  connections,  which  can  be  used 
for  this  article,  arc  described.  It  is  thought  that  no  special  diffi- 
culties will  Ik-  experienced  with  it  in  prnctice. — Elck.  Zeit.,  June 
12,    19. 

Rules. — A  reprint  of  the  regulations  of  the  Association  of  German 
Electrical  Engineers  for  underground  electric  installations  in  mines ; 
also  of  the  regulations  for  electric  installations  in  theatres. — Elck. 
Zeit.,  June  5.  (Sec  editorial  comment  this  issue  Elfctrical  World 
AND  Engineer.) 

Wires,  Wiring  and  Conduits. 

Three-Wire  Systems. — Snf.i.u — Some  brief  notes  on  a  Brit.  Mun. 
Elec.  Assn.  paper,  in  which  he  endeavored  to  show  that  the  three- 
wire  system  of  distribution  is  "an  over-rated  thing,"  and  that  a  simple 
two-wire  system  is  preferable.  In  the  discussion.  Ruthven-Murray 
claimed  that  the  figures  which  arc  worked  out  in  support  of  this 
contention  arc  based  on  a  wrong  assumption,  namely,  that  of  equal 
current  density  in  the  network  instead  of  equal  percentage  fall  of 
volts.  Snell's  cisc  was  that  the  .ictual  ccoudmy  in  the  conductors 
arrived  at  by  using  the  thrcc-wirc  system  is  counterbalanced  by  the 
trouble  of  balancing,  and  the  incidents  arising  out  of  the  necessity  of 
a  balanced  load,  by  switchboard  complications,  less  reliability  of 
supply,  and,  finally,  by  the  increase  of  leakage  from  the  negative  pole 
by  using  an  earthed  middle  wire  — Ix>nd.  Elec.,  July  it. 

£ar//iirix'.— PR(><  TOR.— A  brief  note  on  a  paper  read  before  the  Brit. 
Mun.  Elec.  Assn.,  in  which  he  seems  to  recommend  earthing  the 
middle  wire  of  a  three-wire  system  at  several  places  insteac)  of  only 
at  the  station,  and  furthermore  to  insert  fuses  in  the  middle  wire, 
whatever  the  conditions  of  earthing  or  not-earthing.  In  the  discus- 
sion the  speakers  did  ruA  favor  earthing  of  the  middle  wire  at  several 
places,  on  account  of  the  desirability  of  being  able  to  remove  the  earth 
connection  for  testing  purposes.  The  opinions  concerning  the  whole 
question  of  earthing  and  fuses  were  greatly  divided. — Lond.  Elec., 
July  II. 

RCFUKNCKS. 

.-Huminutti  /.incj.— Izart. — An  article  in  which  he  compares  copper 
and  ahiminmn  for  transmission  lines,  and  gives  formula  for  the  most 
economical  current  density.  His  conclusions  are  in  favor  of  aluminum. 
— L'Ind.  Elec,  July  10. 

Calculating  Line  H'ires.—Csmit. — A  further  mathematical  com- 


munication, in  which  he  continues  his  discussion  with  Teichmueller 
on  the  calculation  of  line  wires  for  economy. — Elek.  Zeit.,  June  5. 

Electro-Physics  and  Magnetis.m. 

Limits  of  the  Graphical  Treatment  of  Alternating-Current  Prob- 
lems.— Teichmueller. — A  mathematical  article.  The  method  of 
treating  alternating-current  phenomena  graphically  by  means  of 
vector  diagrams,  starts  from  the  assumption  of  pure  sine  waves. 
The  author  investigates  whether  the  graphical  method  is  also  correct 
for  any  wave  form.  He  first  shows  that  in  general  for  any  wave 
form  the  average  real  power  and  the  apparent  volt-ampere  power 
can  be  represented  as  the  hypothenuse  and  one  side  of  a  rectangular 
triangle,  while  the  cosine  of  the  angle  between  both  lines  represents 
the  power  factor.  He  then  discusses  the  geometrical  addition  of  the 
vectors  representing  several  impedances  in  series.  In  the  general 
case  for  any  wave  form,  the  rule  of  the  geometrical  addition  of  the 
vectors  is  here  coJTcct  onlv  if  the  product  of  self -inductance  and 
capacity  has  the  same  value  for  each  impedance ;  the  rule  is  gener- 
ally valid  if  all  impedance  have  only  resistance  and  self-inductance, 
or  if  all  have  only  resistance  and  capacity.  He  then  discusses  the  rule 
of  geometrical  addition  of  the  vectors  of  the  admittances  of  several 
circuits  in  parallel;  in  the  general  case  of  any  wave  form  this  rule 
is  valid  only  if  the  power  factors  of  all  the  circuits  in  parallel  are 
equal;  if  these  circuits  contain  only  resistance  and  self-inductance, 
or  only  resistance  and  capacity,  the  condition  is  that  the  inductances 
are  proportional  to  the  resistances,  or  if  the  capacities  are  inversely 
proportional  to  the  resistances.  He  thinks  there  is  every  reason  to 
doubt  th<i  rfliability  of  many  results  obtained  by  the  graphical  treat 
ment  of  alternating  current  problems. — Phys.  Zeit.,  July  i. 

Phase  Difference. — Orlich. — A  mathematical  article  on  the  defi- 
nition of  phase  difference  for  any  wave  forms  of  e.  m.  f.  and  current. 
He  first  refers  to  the  usual  definition  of  the  phase  difference  as  the 
angle,  the  cosine  of  which  equals  the  ratio  of  real  power  to  the  volt 
amperes.  He  remarks  that  in  special  cases  this  definition  is  not  suit- 
able. He  recommends  the  following  more  exact  definition :  First, 
under  the  given  conditions  calculate  the  time  integral  of  the  product 
of  e.  m.  f.  and  current  over  a  whole  period,  and  divide  by  the  time 
of  the  period ;  this  gives  a  value  A ;  then  displace  the  e.  m.  f.  curve 
against  the  current  curve,  without  changing  these  curves,  until  the 
value  of  A  becomes  a  maximum  w  hich  may  be  called  B ;  then  the 
phase  difference  is  defined  as  the  angle,  the  cosine  of  which  is  the 
power  factor,  and  is  given  by  the  ratio  of  A  to  B. — Elck.  Zeit., 
June  19. 

Steinmets  Hysteresis  Formula. — Doery. — .\  highly  theoretical  paper 
in  which  he  arrives  at  Steinmetz's  well-known  formula  for  the  hys- 
teresis loss  by  purely  theoretical  considerations  from  Maxwell's 
theory.  The  exponent  1.6  appears  here  as  twice  the  ratio  of  the 
distance  between  the  poles  to  length  of  the  magnetized  rod.  This 
ratio  varies,  according  to  Kohlrausch,  between  0.81  and  0.85.  If  it 
is  assumed  to  be  0.8.  the  exponent  becomes  1.6.  as  in  Steinmeta's 
formula.  According  to  the  strict  theory,  the  coefficient  of  hysteresis 
and  the  exponent  should  depend  somewhat  on  the  density  of  maf- 
netization.— Zfi7.  f.  Elck.,  July  6. 

Lenard  Rays. — Durack. — An  account  of  experiments  in  which  be 
measured  the  velocity  of  the  Lenard  rays  as  the  pressure  of  air  in 
the  discharge  tube  was  altered.  The  velocity  varied  from  5.000.000,- 
000  cm  per  second  for  the  high  discharge  potentials  to  3.200.000,000 
for  the  lower;  none  of  the  velocities  measured  was  smaller  than  this, 
but  probably  higher  velocities  could  be  obtained  with  good  discharge- 
tube  insulation.  He  also  investigated  the  variation  of  the  ionization 
produced  by  the  rays  with  the  pressure  in  the  discharge  tube,  the 
charge  in  the  Lenard-ray  current  under  the  same  circumstances,  and 
the  ioniring  power  of  the  Lenard  rays. — Phil.  Mag..  July. 

Hail  Effect. — B,\kf.r. — .\n  account  of  an  experimental   investiga- 
tion of  the  Hall  effect  in  gold  for  weak  magnetic  fields.     His  re- 
sults show  that  it  is  a  constant,  at  least  for  all  fields  between  12  an 
21.500  c.  g.  s.  units. — Phil.  Mag.,  July. 

Magnetostriition   in    Bismuth. — Wills. — Bidwell    had    found   that 
when  a  bismuth  rod  was  magnetized  lengthwise  under  a  gradually 
increasing  magnetic  field,  an  extension  could  be  measured,  the  effect 
increasnig  much  more  rapidly  than     the  field;  the  maximum  field, 
used  by  him  was  842  c   g.  s.  units.    The  present  author  has  studied  | 
this  effect  under  higher  fields.    The  r.rrangement  for  measuring  ar 
possible  change   in   length  of  the  bismuth   cylinder  consisted  of 
system  of  two  levers  and  a  high  power  micrometer  microscope.    In 
these  experiments  the  field  was  varied,  reaching  a  maximum  of  J,Jtao\ 
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c  g.  s.  units;  but  neither  with  the  maximum  field  nor  with  any  of  the 
various  intermediate  fields  could  any  effect  be  detected,  which  was  not 
due  to  one  of  the  following  two  causes :  either  a  heat  effect,  in  which 
case  time  was  required  to  produce  it,  or  an  effect  due  to  the  action 
of  the  magnet  on  the  currents  induced  in  the  levers  themselves;  in 
the  latter  case  a  sudden  jerk  was  observed  when  the  magnetic  cir- 
cuit was  made  or  broken,  and  the  pointer  would  return  to  its  zero 
position  immediately.  This  effect  was  much  more  marked  when  the 
circuit  was  broken  than  when  it  was  made. — Fhys.  Rev.,  July. 

REFERENCES. 

Magnetostriction. — Nagaoka  and  Honda. — A  very  long  account 
of  an  experimental  investigation  of  the  magnetization  of  steel,  nickel, 
cobalt  and  nickel-steels;  the  change  of  length  by  magnetization  in 
steel  ovoids,  nickel  ovoids,  cobalt  ovoids,  reversible  nickel  ovoids  and 
reversible  nickel-steel  wires;  the  effect  of  mechanically  elongating 
cobalt  and  nickel-steels  on  magnetization,  and  the  reciprocal  relations 
with  the  change  of  length ;  the  change  of  volume  by  magnetization  in 
steel,  nickel,  cobalt  and  nickel-steel  ovoids ;  the  Wiedemann  effect  in 
iron,  nickel  and  nickel-steel  wires. — Phil.  Mag.,  July. 

Discharge  of  Positive  Electrification  by  Hot  Metals. — Strutt. — An 
account  of  experiments  which  show  that  the  discharge  of  positive  elec- 
trification by  hot  metals  can  be  detected  at  much  lower  temperature 
than  has  hitherto  been  supposed,  becoming  apparent  very  far  below  a 
red  heat,  and  increasing  rapidly  with  the  temperature. — Phil.  Mag., 

July. 

Electro-Chemistry  and  Batteries. 

Alternating-Current  Electrolysis. — Trotter. — A  note  on  experi- 
ments, in  which  he  passed  a  small  alternating  current  between  two 
leid  surfaces  a  few  inches  apart,  and  separated  by  moist  earth,  and 
observed  the  effect  on  the  lead  after  a  protracted  period.  First  two 
18-inch  lengths  of  i]^-inch  pipe  were  laid  parallel  to  one  another  about 
6  inches  apart,  and  a  current  of  i  ampere  at  a  frequency  of  83  was 
passed  between  them.  The  pressure  was  100  volts,  the  dampness  of 
the  earth  being  adjusted  to  maintain  i  ampere.  A  distinct  and  sharply 
defined  incrustation  on  the  lead,  evidently  due  to  electrolysis,  was 
observable  in  six  weeks.  It  was  confined  on  each  pipe  to  about  45 
sq.  in.  This  effect  was  then  compared  with  that  of  still  lower  current 
densities  by  burying  a  series'  of  plates  in  the  same  way,  the  first  plate 
having  a  surface  of  %  sq.  in.  exposed — the  remainder  of  the  plate 
being  painted — the  second  a  larger  surface,  and  so  on  up  to  9  sq.  in., 
the  current  sent  through  the  series  being  0.000625  ampere,  so  that  the 
current  density  at  the  surface  of  the  first  plate  was  0.025  ampere  per 
sq.  in.,  the  same  as  on  the  pipes,  and  on  the  last  0.000694  ampere  per  sq. 
in.  The  incrustation  on  the  first  plate  was  comparatively  thick,  and 
even  on  the  largest  plate  of  9  sq.  in.  surface,  showed  slight  but  un- 
mistakable signs  of  corrosion.  The  outermost  faces  of  the  series  of 
plates  showed  only  very  slight  traces  of  corrosion.  This  latter  effect 
was  observed  after  four  weeks.  The  earth  used  was  taken  from  the 
garden  in  front  of  his  office.  He  regards  the  result  as  a  proof  that 
alternating  currents  will  electrolyze  lead  pipes  at  current  densities 
lower  than  i  ampere  per  sq.  in.,  and  he  considers  that  the  burden  of 
determining  the  amount  of  this  electrolysis  should  rest  with  those  ad- 
vocating electric  traction  by  alternating  currents. — Lond.  Elec, 
July  II. 

Probable  Source  of  the  Heat  of  Chemical  Combination. — T.  W. 
Richards. — A  paper  in  which  he  brings  forward  the  very  suggestive 
generalization  that  the  contractions  exhibited  during  different  chem- 
ical combinations  are  in  many  cases  approximately  proportional  to 
the  heats  evolved ;  hence  he  believes  ttiat  the  chief  source  of  heat 
of  chemical  combination  is  the  work  performed  in  compressing  the 
material.  On  the  same  basis  he  gives  an  explanation  of  the  mechan- 
ism of  the  heat  of  absorption,  adhesion  and  change  of  allotropic  form. 
He  is  led,  from  these  consideratons,  to  the  hypothesis  of  compressible 
atoms,  which  is  given  in  detail  and  with  applications. — Proc.  Am. 
Acad.,  V.  37,  p.  399;  Zeit.  Phys.  Chemie,  v.  40,  p.  597;  briefly  ab- 
stracted in  Am.  Jour.  Sc,  July. 

Silver  Electrodes  for  Alkali  Storage  Batteries. — A  description 'of  a 
patent  of  Gahl,  who  makes  porous  silver  oxide  electrodes  (as  used  in 
the  Jungner  cell),  as  follows.  Fused  silver  chloride  is  mixed  with 
about  15  to  20  per  cent,  of  lead  chloride.  To  remove  the  chlorine,  the 
plate  is  used  as  cathode  in  an  alkaline  hydrate  solution  ;  afterwards  the 
lead  is  removed  by  using  the  plate  as  anode  in  another  solution  (not 
described),  whereby  the  lead  is  dissolved  and  deposited  on  the  cath- 
ode, while  the  silver  is  oxidized. — Centralbl.  f.  Accum.,  July  15. 


reference. 
Troubles  with  Stationary  Batteries. — Wehrlin  and  Langstein. — 
An  article  in  which  they  discuss  the  different  troubles  experienced  in 
the  use  of  stationary  batteries,  and  the  various  reasons  of  the  grad- 
ual destruction  of  the  plates. — Centralbl.  f.  Accum.,  June  15,  July  i. 

Units,  Measurements  and  Instruments. 

Standard  Cells. — Jaeger. — An  abstract  of  a  paper  read  before  the 
German  Electrochemcal  Society.  A  standard  cell  must  represent  a 
reversible  chemical  system  and  would  theoretically  have  the  best 
forms,  if  the  electrolyte  is  also  present  in  solid  form,  for  instance  solid 
crystals  of  zinc  sulphate  with  water  of  crystallization  in  the  Clark 
cell.  The  depolarizer  is  best  when  solid  and  a  good  conductor.  When 
mercurous  sulphate  is  used,  there  are  complications  due  to  its  solu- 
bility. He  gives  .some  results  of  tests  of  Clark  cells  and  Weston  cells 
obtained  in  the  German  Reichsanstalt,  where  nearly  every  year  a 
greater  number  of  Clark  cells  and  Weston  cells  (with  solid  cadmium 
sulphate)  are  compared  for  e.  m.  f.,  and  the  ratio  of  the  e.  m.  f.  of 
these  two  cells  is  determined.  This  ratio  has  not  changed  in  four  years 
by  more  than  o.oooi.  The  average  of  all  the  measurements  in  these 
four  years  is  as  follows :  The  ratio  of  the  Clark  cell  at  0°  C.  to  that 
of  the  Weston  cell  at  20  degree  is  1.42280;  the  ratio  of  the  Qark 
cell  at  15°  C.  to  that  of  the  Weston  cell  at  20°  C.  is  1.40669.  In  the 
cadmium  cell,  made  by  the  Weston  Company,  the  electrolyte  is  not 
saturated  and  is  not  present  in  solid  form;  its  e.  m.  f.  is  nearly  in- 
dependent of  the  temperature  and  is  higher  by  about  0.0005  volt  than 
that  of  the  cell  with  solid  form  at  20  degrees ;  the  e.  m.  f.  of  the  latter 
is  1. 0186  volt. — Centralblatt  f.  Accum.,  July  15. 

Measuring  the  Angle  of  Lag  and  the  Power  Factor  with  a  Volt- 
meter.— Mayer. — A  brief  communication  referring  to  the  article  of 
Hanchett  in  Elfctrical  World  and  Engineer,  Nov.  2,  1901.  If  the 
non-inductive  resistance  X  Y  in  Fig.  i  of  that  article  is  so  chosen 
that  the  voltage  A  at  its  terminals  is  (arithmetically)  equal  to  the 
voltage  B  at  the  secondary  terminals  of  the  auxiliary  transformer,  a 
single  relation  enables  one  to  easily  find  the  phase  difference,  if  the 
vector  sum  C  of  .^  and  B  and  their  vector  difference  D  are  meas- 
ured. A  diagram  is  given  showing  that  then  C  is  perpendicular  to 
D,  and  the  tangent  of  half  the  angle  of  phase  difference  is  equal  to 
the  ratio  of  D  to  C. — Elek.  Zeit.,  June  5. 

reference. 

Permeameters. — Armagnat. — The  first  part  of  an  illustrated  ar- 
ticle, in  which  he  discusses  in  general  the  methods  used  in  some  new 
permeameters. — L'Eclairage  Elec,  July  12. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — Wien. — An  investigation  of  the  features  of 
Braun's  "coupled"  system  of  senders  and  receivers  in  wire'ess  tele- 
graphy, which  has  been  adopted  by  both  Marconi  and  Slaby.  This  svs- 
tem  consists  in  exciting  the  vibrations,  not  in  the  strongly  damped 
mast-wire  itself,  but  in  a  feebly  damped  primary  electric  circuit  of 
great  capacity;  by  induction  the  vibrations  are  transmitted  to  the 
mast-wire  which  forms  the  secondary.  He  gives  a  very  illustrative 
acoustic  analogy  to  the  coupled  instrument.  The  independent  exciter 
corresponds  to  a  tuning-fork,  which  radiates  little  energ},-  and  is  only 
slightly  damped.  The  mast-wire  corresponds  to  the  resonance  box. 
which  takes  up  energy  and  sends  it  out.  The  transmission  of  vibration 
from  one  tuning  fork  to  another  is  greatly  enhanced  when  both  are 
provided  with  resonance  boxes,  though  the  latter  by  themselves  can 
possess  only  very  slight  energy  of  vibration.  He  distinguishes  be- 
tween "loosely  coupled"  and  "closely  coupled"  systems,  which  differ 
by  the  value  of  the  mutual  inductance  between  the  circuits  coupled 
together,  this  being  low  in  the  former  and  high  in  the  latter.  The 
closely  coupled  systems  are  especially  adapted  for  long-distance  tele- 
graphy, as  the  energy  radiated  is  great.  The  loosely  coupled  systems 
radiate  less  enorgy,  as  the  damping  is  great,  but,  on  the  other  hand, 
they  admit  of  close  "tuning,"  so  that  they  make  simultaneous  tele- 
graphy possible.  He  sketches  a  system  of  combined  long-distance 
(single)  and  short-distance  (multiplex)  telegraphy  which  should  not 
interfere  with  each  other.  The  coast  station  would  be  advised  by  the 
long-distance  system  of  the  approach  of  a  vessel,  and  could  prepare 
its  loosely  coupled  systems  for  communication  at  short  range.  Of 
such  communications,  50  or  so  could  be  carried  on  simultaneously. 
The  tuning  should  not  be  more  difficult  than  that  of  a  good  piano. — 
Ann.  d.  Phys.,  No.  7;  abstracted  in  Lond.  Elec,  July  11. 

Wireless  Telegraphy  with  a  Relay  Telephone  Receiver — Taylor. — 
An  illustrated  description  of  a  relay-telephone  receiver  for  wireless 
telegraphy,  which  is  very  simple  and  consists  essentially  of  a  dry 
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cell,  a  high  resistance  relay  and  a  telephone  receiver.  While  experi- 
menting with  single-contact  coherers  he  had  used  the  secondary  drctrit 
of  a  relay,  but  with  rather  poor  success.  The  practical  difficulty  with  the 
relay  was,  as  with  other  coherers,  than  !  '  :  :s  was  liable  to  de- 
stroy the  adjustment,  and  the  platinum  ..  :  net  seem  as  sensi- 
tive to  electrical  waves  as  a  nidcel  coherer.  cL-i,  tiaerefore,  substituted 
nickel  contacts  for  the  platinum,  and  the  result  was  a  very  sensitive 
coherer.     The  arrangement  is  illustrated. — Phys.  Rev.,  July. 

HEFERENCES. 

Wireless  Telegraphy. — MAaccifi. — A  reprint  in  full  of  two  Royal 
Society  papers,  read  by  him  on  a  magnetic  detector  of  electric  waves, 
which  can  be  employed  as  a  receiver  for  space  telegraphy,  "and  on  the 
'effect  of  daylight  upon  the  propagating  of  electromagnetic  impulses 
over  long  distances."  The  principal  contents  of  both  papers  have 
already  been  recently  noticed  in  Electhicai.  Wqhld  ajtd  EjrGnfEEE. — 
Lond.  Elec,  July  rS. 

Wireless  Telegraphy. — A  well  illustrated  description  of  the  sys- 
tem of  wireless  telegraphy  devised  by  Braun  and  used  by  Siemens  and 
Halske. — Sc.  Am.  Sup.,  July  5. 

Wireless  Telegraphy — Tdhpain. — An  illustrated  article  on  recent 
progress  in  wireless  telegraphy;  experiments  of  Marconi,  Slabys 
method  of  tuning,  Foresio'a  repeaters  are  described. — L'Eclairage 
Elec,  July  5. 

Wireless  Telephony. — Collins. — An  illustrated  article  on  his  sys- 
tem of  wireless  telephony. — Sc.  Am.,  July  19. 

MiSCfcLLA.NEOUa. 

aEFE2E2rCE3. 

Canadian  Electrical  Association. — A  full  stenographical  report  of 
the  proceedmg.s  and  discussions  at  the  recent  annual  convention  in 
Quebec.  The  papers  by  Dion  on  the  use  of  storage  batteries  in  electric 
distribution  systems,  by  Lambe  on  the  electrical  equipment  of  an 
ordinary  street  car,  and  by  Green  on  arc  lighting,  are  also  reprinted 
in  full,  with  illustrations. — Can.  Elec.  News,  July. 

Tait. — MacF.vrla^te. — A  biographical  sketch,  with  good  portrait,  of 
Peter  Guthrie  Tait. — Phys.  Rev.,  July. 


New  Books. 


Stasd.ard  Polyphase  Appabatus  and  Systems.  By  M.  A.  Oudixi, 
M.  S.  Third  Edition ;  revised.  New  York :  D.  Van  Nostraad 
Company.    289  pages,  r6o  illustrations.    Price,  $J.oo. 

The  appearance  of  a  third  edition  within  three  years  is  an  indication, 
if  not  of  the  value  of  the  book,  at  Iea.1t  of  the  reception  accorded 
to  it.  In  the  preface  to  this  third  edition  the  author  states  he  has 
taken  advantage  of  republication  to  bring  the  work  up  to  date ;  and 
this  ha.s  increased  the  size  of  the  original  book  by  some  eighteen 
pages,  though  it  has  resulted  in  no  essential  changes  other  than  the 
addition  of  a  few  illustrations  and  some  minor  changes  in  text. 

The  inevitable  introductory  chapter  in  which  the  definition  of  alter- 
nating current  terms  is  attempted  presents  the  usual  mixture  of  an- 
alyti«-.al  and  graphical  notion.^,  which  can  scarcely  be  of  much  service 
tn  those  readers  whose  scanty  mathematical  knowledge  precludes  an 
adequate  conception  of  .such  matters.  The  art  of  which  this  book 
aims  to  be  an  exponent  has  reached  such  a  stage  of  development 
that  the  title  of  the  book  should  be  adhered  to  rigidly  in  the  selection 
of  its  materials.  A  reader  not  otherwi,se  prp;pared  m-.ght  better  be 
referred  to  one  of  several  elementary  text  books  for  explanations. 
In  the  definition  of  "wattless  current,"  for  illustration,  the  usual 
stafrment  of  the  relation  in  quadrature  is  given :  and  though  the 
writer  hints  at  the  physical  cause  of  lag  or  advance,  he  fails  to  make 
clear  that  such  relations  follow  the  establishment  and  change  of  the 
electromagnetic  or  electrosutic  fields  of  the  circuit. 

The  two  chapters  on  generators  are  very  well  handled,  and  deal 
not  with  questions  of  design,  which  are  really  foreign  to  such  a  work, 
but  with  matters  of  in.staIlation.  They  lead  up  in  a  fair  way  to  those 
considerations  which  govern  the  choice  of  such  machines  for  a  given 
inst.i  :nd  are  concluded  with  a  :ssion  of  the  partic- 

ular ,  to  be  adopted,  and  the  :  ■•tween  cost  and  fre- 

qucnco'. 

Probably  the  best  chapter  in  the  book  is  that  on  Induction  Motors ; 
and  here  the  subject  matter  is  well  illustrated  by  amncrCNH  disr 
grams  of  connections  and  curves  of  torque,  and  such  details.  Tbe 
discu.ssion  is  essentially  practical,  and  fhe  matter  is  well  selected  and 
is  representative  of  best  present  practice.     It  is.  however,  to  the  dis- 


advantage of  the  book  that  tins  pcrticn  has  act  been  pniargwi  tn  x 
elude  more  varied  types  of  induction  motors,  and  to  contrasc  Amer- 
ican, especially  with  Swiss  and  German  pracnce. 

The  chapter  on  the  Synchronous  Motor  Ls  .:2. 

nor  is  the  discnaaon  jatisractory  which  ha^  ~'ie 

extent  to    viiich  this  type  of  motnr  is  used.   :  -.it, 

would   seem,  to   demand  a  more  explicit  ari'.  -r. 

The  paragraphs  on  Torque  and  Output  and  on  \  . 
are  r.nguiar  attempts  at  demnriao,  and  are  by  ai. 
connected ;  though  the  Powa:  Factor,  page  roc,  is  : 
better.       The    chapter     foilowmg,     on     Rotary      .    .  ,  ...c 

better  in  its  statements,  is  jCL  too  brief ;  rmr  trm  the  author  be  oat- 
sidered  altogether  fortunate  in  his  treatment  of  the  Scatic  Trans-  ' 
former. 

A  second  excellent  ciiapter  13 
Apparatus,  and  the  writer  pr.' 
for  within  the  past  few  years  muctt  of  tr  -. 

working  has  been  in  such  auxiliaries.     2  - . 

some  of  the  more  notable  switchboard  work  by  the  West: 
engineers  had  received  not  only  mention,  but  'iiscui3U3n  in  a  -i--   -    - 
impartial  spirit.    The  rather  remarkable  Mershcn  comoensttDr  is  :-. 
serving  of  more  notice  than  that  contained  in  f.o    - 
ilustraucn.     The  subject  of  Current  Etec^ner^    f-  ■ 
posed  of  :n   some  thirteen  lines;   and    r 
paragraph  much  too  brief.  The   well   .r 
tainly  be  a-.vare  of  the  very  special  thougnt   ^ 
synchronizing  and  phase  '^■nA^r^^t^■n^  apparatus.  -_^ 
could  doubtless  have  given  it  a  more  satisfactory.- 
mendation   must  be  given  for  the  very  dear  dii»---^.^ii    .      j  ^— 
former  connections  and  combination  with  which  Chapter  X  is  intro- 
duced.   The  illustrations  and  text  are  remarkably  .  -  ir 
which  is  not  tisually  given  the  attention  it  merits. 

Turning  to  the  preface,  the  statement  is  rr  -.e-piuse 

system  has  been  found  to  be  almost  'ir-rtr  '.-  has 

largely  replaced  the  two-piiase,  and 

acyclic  system  (s^"     This  must  be  i 

fair   statement,    for   the  generation   an«: 
rents  of  two  phases,  as  those  mtist  kncv    —   *.  .    ....    _..»..-    . 

the  subject,  has  in  the  past  been,  and  is  still  very  largely  used, 
second  anachronism  is  the  retention  of  a  long  chapter  deacripttv*; 
the  hybrid  known  as  the  monocyclic  system,  espedally  after  ha-     * 
averred  ir  has  been  supplanted  in  practice. 

The  book  is  dosed  with  1  arod  prr«entnti»?r  ri  ♦^re  -rfrrTTre  it  fr^ 
quency,  and  a  chapter  cc- 
of    transmission   lines, 
to  this  edition,  which  is  - 

the  report  of  the  conm:... .._.  . 

Institute  of  Electrical  Elngpneers,  which 
working.     A  brief  and  inadequate  index    -i  .. 

A  loose  expression,  "electrical  dTgrrea."  h  • : 

by  the  author.     It  is  evident  rr 
fied ;  and  besides  the  angles  sc 
and  not  electncal  position.    Or. 

attempt  at  definition:     "The    : - 

sheet  conductors,   separated  by  still   th  ctrics,  the  wbole 

electrically  connected  to  form  two  con<:  :  is  siBgaiar  that 

such  a  meaningless  combination  of  wor  .  have  f  waprd  tbe 

attention  of  the  anthor  in  revision,  but  it  -.i  -ert  that 

the  book  as  a  whole  shoaW  not  be  judged  by  as  thia. 


particular  literary  s.r 

eering  works  is  not  -■.:,.-' 

general,  is  shown  by  works  of  ■  ■:  i 

"Thermiidynamics"     and    John..-./.  .      ........... 

which  are  notably  marred  by  tfaoe  blunders  in  speech. 

are  marks  of  c    '  -.0  laia  agamat    ..r. 

profession  and  "f 

T  itient  .,: 

■  -i  has  be*-  •  '}d  ?fw 

"btmt '   occurs,  .l   for     i:  .  "e 

omission  of  the  T'-.e"  -A  \      -     ■  oh 

is   neatly   printed,    and   the   li:  are   weii   selected,   bat  tlie 

half-tones,  more  especially,  are   . .'.  large.    We  are  glad  tn  note 

the  cordial  reception  given  to  this  valuable  practical  work  by^iceif  ical 
renders. 
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Die  Telegraphie  Ohne  Draht.  By  Adolf  Prasch.  Wien :  A. 
Hartleben.     272  pages,  202  illustrations.     Price,  5  marks. 

Germany  is  intensely  interested  in  wireless  telegraphy ;  and  this 
fact  is  apparent  in  the  large  amount  of  literature  published  in  that 
country  on  the  subject.  Heretofore  Dr.  Braun  and  Prof.  Slaby 
have  been  mainly  responsible  for  such  treatises,  but  each  of  these 
advocates  the  merits  of  a  special  system  which  is  constructed  in 
conformity  to  individual  theoretical  conclusions,  so  that  to  the  time 
of  the  publication  of  the  book  under  consideration  no  popular  and 
unprejudiced  work  had  appeared  in  Germany. 

Dr.  Prasch  has  written  a  concise  history  and  treatise  embodying  the 
general  principles  of  the  art.  The  author  does  not  confine  himself 
to  a  review  of  the  spark-gap  and  coherer  system  alone,  but  gives 
data  concerning  the  conductivity,  inductivity  and  electrostatic  sys- 
tems of  wireless  telegraphy  as  well.  While  the  work,  as  a  whole, 
contains  little  that  is  new  in  the  technique  of  the  art,  it  concludes  with 
a  resume  of  the  Marconi,  B'raun  and  Slaby-Arco  apparatii  in  such 
form  that  they  may  be  easily  compared,  and  this  is  evidently  just 
what  the  author  intends  giving  his  readers  an  opportunity  of  doing. 

The  litigation  which  has  been  so  bitterly  waged  by  the  opposing 
Siemens  &  Halske  and  German  General  Electric  companies  and  the 
pent-up  interest  in  the  validity  of  the  Marconi  claims,  undoubtedly 
make  the  book  a  timely  and  welcome  one,  and,  since  it  is  written  in  a 
popular  manner,  it  should  have  a  large  circulation.  Mr.  Prasch  has 
been  careful  to  cite  his  references  employed  in  the  preparation  of  the 
work  and  mentions  Electrical  World  and  Engineer  as  the  authority 
on  wireless  telegraphy  in  the  United  States.  The  volume  is  well 
illustrated  in  outlines  taken  from  many  sources,  including  patent 
office  drawings. 


Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society,  Secretary,  C.  J.  Reed,  Phila- 
delphia, Pa.  Next  meeting,  Niagara  Falls,  N.  Y.,  Sept.  15,  16  and 
17,  1902. 

American  Street  Railway  Association.  Next  meeting,  Detroit, 
Mich.,  Oct.  8,  9  and  10,  1902. 

The  American  Electro-Therapeutic  Association.  Annual  meet- 
ing, Hotel  Kaaterskill,  Catskill  Mountains,  N.  Y.,  Sept.  2,  3  and  4, 
1902. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa.  Next  meeting,  Mount  Washington 
Hotel,  White  Mountains,  N.  H.,  Sept.  9,  1902. 

Indiana*  Electrical  Association,  Secretary,  Hal.  C.  Kimbrough, 
Muncie,  Ind.    Next  meeting,  Indianapolis,  Sept.  17  and  18,  1902. 

International  Association  of  Municipal  Electricians.  Next 
meeting,  Richmond,  Va.,  Oct.  7,  8  and  9,  1902. 

New  York  State  Street  Railway  Association.  Next  meeting, 
Caldwell,  N.  Y.,  Sept.  9  and  10,  1902. 

The  Old-Time  Telegraphers'"  and  Historical  Association,  Secre- 
tary, John  Brandt,  195  Broadway,  New  York.*  Next  meeting,  Salt 
Lake  City,  Utah,  Sept.  10,  11  and  12,  1902. 

U.  S.  Military  Telegraph  Corps,  Secretary  J.  E.  Pettit,  Postal 
Telegraph  Company,  Chicago,*  111.  Next  meeting.  Salt  Lake  City, 
Utah,  Sept.,  10,  11  and  12,  1902. 

Vermont  Electrical  Association,  Secretary,  C.  C  Wells,  Middle- 
bury,  Vt. 


Multiple  Wireless  Telegraphy. 


During  the  last  week  two  operators  of  the  De  Forest  Wireless 
Telegraph  Company  accomplished  a  feat,  we  are  informed,  which, 
while  new  in  the  annals  of  wireless  telegraphy,  is  significant  of  the 
possibilities  of  the  "responder"  or  automatic  receiver  in  combination 
with  the  telephone.  At  the  17  State  Street  station,  on  the  roof  of  the 
Chesebrough  Building,  New  York  City,  two  messages  were  received 
and  read  simultaneously  by  the  two  operators,  listening  in  on  two  sepa- 
rate telephone  receivers,  attached  to  one  and  the  same  responder,  and 
without  any  special  attuning  or  syntonizing  device  in  circuit.  One 
message  was  from  the  Staten  Island  Station,  and  was  sent  quite 
rapidly — thirty  words  per  minute — with  a  high-frequency  spark  (120 
per  second).  The  other  was  from  some  foreign  station,  evidently 
a  Marconi  installation.    The  speed  was  about  ten  words  per  minute. 


sent  with  a  low-frequency  interrupter.  Mr.  Horton  concentrated  his 
attention  upon  the  Staten  Island  message,  while  Mr.  Bamhart  was 
able  to  pick  out  by  their  peculiar  drumming  sound  thj  signals  from 
the  other  station. 

The  result  is  no  more  remarkable  than  the  fact  that  two  conver- 
sations can  be  carried  on  simultaneously  over  the  same  telephone 
wire,  if  the  two  voices  differ  considerably  in  pitch  and  timbre.  But 
the  fact  that  without  any  tuning  device  this  can  be  accomplished  with 
one  and  the  same  responder  would  certainly  seem  to  demonstrate 
the  advantage  of  the  telephone  receiver  over  sounder  or  tape-record- 
ing device,  and  the  greater  immunity  of  such  a  system  from  atmos- 
pheric and  foreign  disturbances. 

So  far  as  has  been  published,  two  simultaneous  messages  is  the 
record  to-day  for  any  tuned  or  syntonized  system  in  its  present  de- 
velopment, and  it  is  interesting  to  learn  that,  with  two  styles  of  inter- 
rupter, and  sending  speed  sufficiently  diversifie-d,  the  same  result 
can  be  accomplished  by  the  human  ear  listening  in  a  telephone  con- 
nected with  an  automatic  responder.  Last  week  also,  the  De  Forest 
operators  established  a  new  record  as  to  speed  in  short-distance  wire- 
less transmission.  A  commercial  message  (not  of  selected  words), 
48  words  in  length,  was  transmitted  and  successfully  read  at  the  rate 
of  52  words  per  minute.  This  is  far  and  away  the  fastest  speed  yet 
attained  by  the  wireless  telegraph ;  being  five  times  as  rapid,  it  is 
asserted,  as  is  ordinarily  attained  by  coherer  systems. 


Oil  Switch  With  Circuit-Breaker  Attached. 


The  accompanying  illustrations  show  a  type  of  oil  switch  which 
differs  materially  from  the  usial  form.  As  will  be  seen,  it  is  a  com- 
bined switch  and  circuit-breaker  and  is  adapted  for  installation  on 
the  ordinary  switchboard.  Fig.  i  shows  the  part  of  the  switch  on  the 
front  of  the  board  and  Fig.  2'  the  part  which  is  on  the  rear. 

The  special  features  claimed  for  this  switch  are  its  simplicity  in 


FIG.    I. — PART  OF  switch    ON   FRONT   OF  BOARD. 

construction  and  operation  ;  the  use  of  a  special  long  break  between 
the  terminals  and  the  blades;  high  insulation  of  working  parts  from 
the  front  of  the  board ;  a  design  which  permits  installation  Co  suit 
a  great  variety  of  conditions;  zinc  tipped  blades  for  high  currents; 
and  a  separate  tank  for  each  pole,  which  is  self-contained  and  remov- 
able, and  affords  free  access  to  the  working  parts,  even  when  the 
switch  is  carrying  current. 


^^S 
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FIG.  2. — PART  OF  SWITCH  AT  REAR  OF  BOARD. 

While  a  switch   hrcaking  in   oil  needs  to  have  only  a  relatively 
small  break,  it   is  nevertheless  wise  to  make  the   Ineak   distance  as 


inevitable.  The  zinc  tips  minimize  this  action  and  are  easily  removed 
and  replaced  by  new  ones. 

Immersing  each  pole  in  a  separate  procelain-lined  compartment  of 
the  tank  precludes  leakage  from  pole  to  pole  through  the  oil  and, 
obviously,  is  a  precaution  against  any  short  circuit  inside  the  switch. 
The  white  porcelain  lining  facilitates  the  detection  of  the  collec- 
tion of  any  sediment. 

Provision  is  made  for  drawing  off  and  filling,  without  removing 
the  tanks  from  place.  By  taking  out  four  screws,  which  pass  through 
the  marble  cover  and  without  having  to  draw  off  the  oil.  the  tank 
may  be  removed  without  in  any  way  disturbing  the  switch  and  while 
it  is  carrying  current.  The  line  terminals  are  covered  by  cherry 
boxes,  protecting  against  extraneous  contact. 

Fig.  3  shows  a  quick-break,  three-pole  switch  with  the  tanks  ex- 
tended in  a  line  back  of  the  board.  For  narrow  panels  this  con- 
struction is  used.  Where  there  is  sufficient  room  the  tanks  are  placed 
side  by  side  along  the  board. 

Fig.  4  shows  a  two-pole  double-throw  switch.  This  style  is  so 
mounted  on  a  separate  base  that  the  entire  switch  may  be  removed 
from  the  board  and  be  replaced,  or  another  switch  put  in  its  place 
within  a  few  minutes'  time.  The  oil  switches,  single-pole,  double- 
pole,  three-pole,  and  four-pole,  are  made  both  single  and  double- 
throw  for  voltages  from  4000  to  15.000  and  currents  from  looo  to 
100  amperes  respectivelj*.  The  manufacturers  do  not  advise  the  use 
of  switches  with  four  poles,  being  of  the  opinion  that  it  is  better  prac- 
tice to  provide  two  double-pole  switches. 

The  circuit-breaker  attachment  possesses  the  same  characteristics 
as  that  on  the  slide  switches  of  the  same  makers — the  Stanley  Electric 
Mfg.  Company — and  affords  at  minimum  expense  a  combined  switch 
and  circuit-breaker  claimed  to  possess  all  the  advantages  and  many 
extra  ones  of  two  separate  devices.     It  may  be  added  to  switches 


Fig.  3. — Thrf.e-Pole  Switch. 


long  as  practicable  in  view  of  the  fact  that  often  such  a  switch  con- 
trols the  whnle  output  of  n  station      Moreover,  although  the  break  \> 


designed  for  as  high  as  200  amperes.     By  turning  the  disk,  which  is 
mounted   directly   under  the   operating  handle    (Fig.    i),  the   point 


Fu;.  4 — Two-PoLF.,  Doublf.-Throw  Switch. 

made  in  oil.  /inc  tips  are  desirable,  as  experience  has  demonstrated      at  which  the  circuit-breaker  attachment  will  operate  may  be  changed 
that  a  sHkIh  pilliuj;  of  the  blades  leading  in  time  to  bad  contacts,  is       at  will 
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For  the  direct-current  generators  recently  Constructed  by  the 
Westinghouse  Electric  &  Mfg.  Company,  for  the  Boston  Railway 
Company,  it  was  necessary  to  build  switchboard  apparatus  of  unusual 
size,  the  most  notable  of  which  is  an  automatic  circuit  breaker.  In 
the  accompanying  illustration  is   shown   the  type  of  circuit  breaker 


LARGE   CIRCUIT   BREAKER. 


supplied  with  the  above  mentioned  generators.  The  normal  rating 
of  the  breakers  being  8000  ampere  capacity,  places  it  among  the 
largest  circuit  breakers  yet  manufactured. 

This  circuit  breaker,  which  except  in  size,  is  of  the  standard  West- 
inghouse style,  is  of  the  laminated  brush  type.  It  consists  of  an 
upper  and  lower  contact  block  connected  together  by  laminated  cop- 
per brushes.  Upon  these  brushes  phosphor  bronze  springs  are  placed 
and  upon  these  are  the  carbon  contacts  or  arcing  points.  The  brushes 
are  held  in  contact  with  the  contact  blocks  by  means  of  a  toggle 
mechanism  locked  by  a  trigger  attached  to  the  scale  beam.  The  cir- 
cuit breaker  can  be  easily  closed  by  hand  and  will  open  automatically 
throughout  its  entire  range.  (The  8000  ampere  breaker  has  an 
adjustable  range  between  the  limits  of  2,000  and  10,000  amperes.) 
To  avoid  any  possibility  of  arcing  at  the  laminated  copper  brushes, 
woven-copper  cables  are  fastened  from  these  brushes  to  the  carbon 
arcing  points.  The  automatic  action  is  obtained  in  a  very  simple  man- 
ner and  without  the  use  of  coils  by  surrounding  the  lower  contact 
block  with  a  "U"  shaped  magnet  of  laminated  iron  and  the  magnetic 
circuit  is  completed  by  an  armature  of  laminated  iron  attached  to  the 
scale  beam. 

In  operation,  the  action  of  the  circuit  breaker  is  as  follows :  The 
passage  of  the  circuit  through  the  lower  stud  brushes  and  upper 
stud  energizes  the  "U"  shaped  magnet  which  attracts  the  armature. 
This  releases  the  trigger  unlocking  the  toggle  joint  and  copper 
spring  brushes  throw  the  breaker  open.  In  breaking  contact,  the 
copper  brushes  leave  the  contact  block  first,  aided  by  the  pressure 
of  the  brushes  which  act  with  the  releasing  spring  instead  of  against 
it,  followed  by  the  phosphor  bronze  spring.  Then  the  carbon  block  or 
arcing  point  of  the  out-moving  breaker  armature  separates  from  its 
carbon  contacts  and  its  circuit  is  broken.  By  this  method  the  cur- 
rent is  gradually  shunted  from  the  carrying  brushes  to  the  carbons, 
thus  preventing  any  arcing  from  the  metal  parts  of  the  breaker. 


We  illustrate  herewith  a  7S-hp  gas  engine  unit  recently  shipped 
by  the  MacKay  Engineering  Company  to  Japan.  The  unit  consists 
of  a  75-hp  three-cylinder  Walrath  gas  engine  direct  connected  to  a 
General  Electric  generator. 

The  Walrath  gas  engine,  made  by  the  Marinette  Iron  Works  Man- 
ufacturing Company,  Marinette,  Wis.,  is  especially  designed  for  close 
regulation  and  is  thus  particularly  adapted  for  running  electric  gen- 
erators. During  the  past  several  years  it  has  rapidly  come  to  the 
front  for  this  latter  use,  a  long  list  of  Walrath  gas  engine  electrical 
generating  units  being  in  use  at  the  present  time  in  high-class  elec- 
trical installations.  As  the  type  of  generator  illustrated  is  well 
known,  a  description  of  the  unit  will  be  confined  to  the  gas  engine. 

This  engine  is  the  vertical  crank-case  type,  a  mechanical  design 
which  combines  strength  and  simplicity  with  a  handsome  appear- 
ance. Among  the  advantages  of  the  vertical  type  is  that  it  does 
not  require  a  massive  foundation,  has  more  durability  as  to  wear  of 
cylinders  and  pistons,  and  requires  a  minimum  of  floor  space. 

The  engine  is  particularly  noticeable  for  its  simplicity.  The  in- 
termediate shaft  with  its  gearing  and  shaft  is  enclosed  in  a  case,  and 
being  self-oiling,  the  wear  and  tear  is  reduced  to  a  minimum.  The 
serious  objection  to  oil  passing  the  piston  and  covering  the  igniter, 
thus  stopping  the  engine,  which  is  a  common  occurence  with  other 
vertical  self-oiling  types,  has,  it  is  claimed,  been  entirely  overcome 
in  this  machine.  The  crank  shaft  is  a  solid  forging  of  open  hearth 
steel,  without  welds,  and  is  fitted  with  main  bearings  easily  removed 
or  replaced  without  disturbing  the  shaft. 

The  cylinders  fit  into  a  bore  on  the  top  of  the  base  made  to  re- 
ceive them,  it  thus  being  impossible  for  them  to  get  out  of  align- 
ment. Being  of  the  vertical  type  they  are  free  to  expand.  A  notable 
advantage  of  this  method  of  mounting  the  cylinder  is  that  should 
one  cylinder  become  damaged  it  can  be  readily  removed  and  replaced. 
The  valves  are  placed  within  the  cylinder  head  in  cages,  and  as  all 
the  piping  is  connected  to  the  cylinder  proper,  the  head  can  be  readily 
removed.  The  valves,  which  are  of  the  poppet  type,  are  two  in 
number,  one  for  the  inlet  or  explosive  mixture  and  the  other  for  the 
exhaust.  The  pistons  are  of  the  open  trunk  type  and  are  kept  tight 
by  six  snap  rings  of  cast-iron.  Balance  weights  are  fastened  directly 
to  the  crank  shaft.     While  this  is  more  expensive  than  to  put  the 
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balance  weignts  on  the  flywheel,  the  manufacturers  consider  the  extra 
expense  more  than  justified  by  the  better  results. 

The  igniter  consists  of  a  casting  containing  two  electrodes, 
one  of  which  is  stationary  and  insulated  from  the  main  body 
of  the  casting.  The  second  electrode  is  movable  and  is  operated  by 
a  cam  which  causes  it  to  make  and  break  contact  with  the  insulated 
electrode.  The  contact  points  are  of  special  metal  adapted  to  with- 
stand great  heat. 

The  governor  is  of  the  fly-ball  type  driven  by  means  of  beveled 
gear.  Jt  is  made  to  operate  a  pistbn  valve,  which  regulates  the  exact 
amount  of  explosive  mixture  required  for  each  impulse  to  maintain 
a  steady  speed  under  all  conditions  and  variations  of  load.  This 
method  of  governing  gives  an  impulse  every  two-thirds  of  a  revolu- 
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tion  in  the  three-cylinder  type,  irrespective  of  the  load  being  driven. 
The  sen.sitivencss  of  this  arrangement  is  evident  from  the  fact  that 
scarcely  two  per  cent  variation  in  speed  can  be  discerned  in  throwing 
on  or  off  full  or  part  load. 

The  VValrath  engine  is  adapted  to  run  on  natural  or  artificial  gas 
or  gasoline.  A  brake  hp-hour  is  produced  on  approximately  11,000 
to  12,000  B.  T  U.,  corresponding  with  natural  gas  to  a  brake  hp-hour 
for  10  cubic  feet  of  gas,  the  quantity  being  greater,  of  course,  with 
illuminating  or  producer  gas.  The  amount  of  gasoline  per  brake 
hp-hour  will  vary  from  one-tenth  to  one  eighth  of  a  gallon,  the  gas- 
oline varying  from  70  to  76  degs. 


coils  in  connection  with  this  device.  The  Hydra  is  ih;-  well  kn  wa 
German  dry  battery  just  put  on  the  .\merican  market,  for  whi  h  the 
company  have  secured  a  general  agency. 


The   Cotton   Duplex    Igniter. 


Since  the  use  of  the  gas  engine  has  so  largely  increased  through 
its  application  to  many  different  purposes  for  individual  power,  there 
have  been  a  number  of  devices  produced  with  a  view  to  making  more 
certain  and  confinuoim  the  operation  of  oxp'osive  motors.  A  recent 
interesting  improved  type  is  the  Cotton  duplex  ig^niter,  which  is  illus- 
trated herewitli.  This  igniter  consists  of  a  T-shaped  casting,  pro- 
vided with  a  pair  of  >paik-plu^  receptacles;  a  three-way  valve  and  a 
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nipple.  A  compression  lube  inters  each  plug  icciptacle.  In  he 
application  of  this  device  ihe  nipple  is  ^cicwed  into  any  canal  lead- 
ing to  the  compression  chamber  of  the  engine  cylinder.  The  nipple 
is  made  to  fit  a  }/a-inch  pipe  thread,  or  smaller  to  order.  On  engiius 
fitted  with  hot  tube  ignition  it  is  very  convenient  to  screw  out  the 
tube  and  insert  the  igniter  in  its  plnce.  In  the  operation  the  fja-  is 
compressed  through  the  nipple  to  one  of  tlu-  plugs  when  it  is  ign  1  d 
.It  the  desired  period;  the  expan-inn  cycle  of  the  eng  no  th  n  taking 
place.  On  the  return  or  cycle  of  exhaustion  th.-  gases  in  the 
igniter  are  exhausted  to  suhstanti.tlly  tliat  pressure  of  the  engine,  or 
near  almo.spheric  pres>-nrc,  leaving  a  certain  quantify  of  dead  gas 
which  is  forced  into  the  compression  tube  on  the  next  compress  on 
cycle  to  such  an  extent  that  the  con.buslible  gas  pa«scs  thmugh  ami 
fills  the  plug  receptacle  with  absolute  sur«  ty  of  ignition  und  r  a 
variable  compression.  The  advant.TKcs  att  nncd  through  this  device 
are  self-evident.  Troul)lcs  caused  through  deposits  of  carbon  or 
other  electrical  conducting  material  on  the  insulation  of  the  plu  r  arc 
entirely  obliterated  through  gaseous  friction,  the  insulation  anil  elec- 
trodes being  always  in  a  polished  condition.  It  is  evident  that  the 
operation  of  the  engine  cm  be  continued  indefinitely,  for  if  any  miss- 
ing of  ignition  through  defects  in  the  active  plug  is  detected  the 
current  can  be  switched  to  the  other  plug,  while  at  the  same  time 
the  valve  is  turned.  The  defective  plug  cin  then  b-  remove<l  and  a 
new  one  inserted. 

The  Duplex  Igniter  is  manufactured  and  exclusively  for  sale  by 
the  Automobile  Equipment  Company,  at  "i  Quincy  Street,  Chicago. 
It  will  be  sold  separate  without  other  gas  engine  devices,  bu*  the 
company  intend  to  push  the  Hydra  double  battery  and  jumn  -park 


Insulator  for  High-Voltage  Transmission. 

It  is  quite  natural  that  the  progressive  rise  in  transmission  line 
voltage  should  have  introduced  insulation  problems  of  no  mean  pro- 
portions in  long-distance  power  transmission  engineering,  but.  per- 
haps, few  realize  the  consequent  revolution  that  has  been  worked  in 
types  of  pole-line  insulators,     .^s  an  illustration  of  this  we  show 
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herewith  a  view  of  one  of  the  latest  types  of  these  insulators  along- 
side a  standard  glass  telegraph  insulator.  The  former  is  14  inches 
across  the  hood,  iij/^  inches  high  and  weighs  18  pounds.  The  manu- 
facturer, Fred.  M.  Locke,  of  Victor,  informs  us  that  the  insulator 
is  made  of  a  special  mixture  of  clay  known  only  to  himself,  and  that 
it  will  withstand  a  test  voltage  of  160.000  and  a  working  voltage  of 
80,000. 


A  New  Bending  Machine. 


The  accompanying  illustration  shows  a  machine  for  bending  elec- 
tric conduit  to  any  desired  curve.  The  machine  weighs  about  100 
pounds,  and  is  adapted  for  five  commercial  sizes  of  such  conduit, 
namely,  Vi,  Ya,  i,  i^  and  ij4  inches. 

The  curved  surfaces  of  the  machine  are  so  designed  as  to  prevent 
as  far  as  practicable  the  bulging  of  the  conduit  at  the  sides  during 
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curvature.  In  making  long  or  short  elbows  a  length  of  the  con- 
duit is  entered  in  the  hole  of  the  proper  size  and  then  lifted  up  with 
one  stroke  for  a  short  curve,  or  with  several  short  strokes  for  a  long 
curve  of  larger  radius.  In  making  long  curves  the  conduit  is  pro- 
gressively pushed  forward  a  little  at  each  stroke.  A  3-inch  exten- 
sion of  the  base  acts  as  a  heel  to  bear  down  on  it  in  making  off- 
sets or  straightening  curves.  The  manufacturers  of  this  machine 
are  VVm.  W.  Benson  &  Co..  1001  Chestnut  Street.  Philadelphia.  Pa. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Money  closed  at  4>^  per 
cent,  for  60  to  90  days,  and  4-%  to  5  per  cent,  for  four,  five  and  six 
months ;  it  was  offered  with  some  freedom.  The  stock  market  was 
shghtly  reactionary,  mainly  on  account  of  the  large  gold  shipments 
and  their  prospective  continuance.  Public  interest  in  speculation, 
however,  fell  off  sharply.  Industrials  were  neglected,  the  steel  stocks 
being  heavy  on  the  delay  in  the  bond  litigation.  At  the  latter  part 
of  the  week  i  dustrials  and  traction  stocks  were  a  little  more  active, 
there  being  renewed  pool  support  in  both  Brooklyn  Rapid  Transit 
and  Manhattan.  Brooklyn  Rapid  Transit  reached  yoYs  during  the 
week,  the  lowest  point  being  67%,  and  the  closing,  6g%..  The  trans- 
actions were  heavy,  the  number  of  shares  sold  being  96,850.  General 
Electric  closed  at  185^  on  sales  of  5,400  shares,  being  a  net  loss  of 
2>4  points.  The  extreme  quotations  were  181^  and  186.  Metropolitan 
Street  Railway  closed  at  149%,  which  was  ^  of  a  point  below  the 
highest  quotation  reached,  and  ^  of  a  point  higher  than  the  lowest, 
the  net  loss  being  34  of  a  point.  The  sales  were  5,900  shares.  West- 
ern Union  Telegraph  made  a  net  gain  oi  1%  points,  closing  at  87^ 
on  sales  of  41,100  shares.  The  prices  ranged  between  85,  the  lowest, 
and  88,  the  highest,  the  closing  price  representing  a  net  gain  of  1% 
points.  Westinghouse  closed  at  2io>4,  a  net  gain  of  yi  point.  This 
was  the  lowest  price  of  the  week,  the  highest  being  214.  Following 
are  the  closing  quotations  of  August  5 : 

NEW  YORK. 

July  29.  Aug.  s-  July  29.   Aug.  =.. 

American    Tel.    &    Cable.   —  9314  Hudson   River   Tel —  — - 

American    Tel.    &    Tel..  164  164  Metropolitan     St.     Ry...i49->^  149 

American    Dist.    Tel....   —  —  N.   E    Elec.   Veh.   Trns.  .   —  ioj4 

Brooklyn  Rapid  Transit.    68^        69  54  N.    Y.    &    N.    J.    Tel —  — 

Commercial    Cable    —  —  N.    Y.    E.   V.    T.    Co —  — 

Electric    Boat    30  25  Tel.    &   Tel.    Co.    Am —  — 

Electric    Boat    pfd 50  50*  Western    Union    Tel....    86%  89 

Electric    Lead   Reduc'n..   —  zyi  West.    E.    &    M.    Co —  — 

Electric   Vehicle    7  7H  West.    E.    M.    Co.    pfd.  .210 J4  — 

Electric   Vehicle    pfd.  ...   —  14H 

General    Electric     184^      185  J4 

BOSTON. 

July  29.  Aug.  5.                                                 July  29.  Aug.  .s. 

American    Tel.    &    Tel..  164  i63-)4  Mexican    Telephone    ....   —  2^ 

Cumberland   Telephone    .125  —  New    Eng.    Telephone.  ..  144  142 

Edison     Elec.     Ilium.  .  .  .280  280  Westinghouse   Elec —  — 

Erie  Telenlione    —  —  Westinghouse    Elec.    pfd.  —  — 

Western    Tel.    &   Tel _ 

Western  Tel.  &  Tel.  pfd.  —  — 

PHILADELPHIA. 

July  29.  Aug.  s-         .  .  July  29.  Aug.  5. 

American   Railways    ....    47  4754  Phila    Traction     99"/^        99-34 

Elec.     Storage    Battery..    92  —  Phila.    Electric    S'Vin       sH 

Elec.   Storage  Bat'y  pfd.   —  —  Pa.     Elec.    Vehicle —  — 

Elec.    Co.    of    America..      8?^  8?^  Pa.    Elec.    Vehicle    pfd..   —  — 

CHICAGO. 

July  29.  Aug.  5.                                                 July  29.  Aug.  5. 

Central    Union    Tel —  — ■  National  Carbon   pfd.... 107^  102^2 

Chicago    Edison     177  —  Northwest    Elev.    com...    37  — 

Chicago    City    Ry 220  210  Union    Traction    i5/4  ■ — 

Chicago  Tel.   Co I2-J4  —  Union    Traction    pfd....    —  47 

National   Carbon    —  30 

*  Asked. 

GERMAN  ELECTRICAL  SECURITIES.— A  special  cable  dis- 
patch from  Berlin,  of  August  3,  says :  With  the  exception  of  the 
shares  of  a  few  domestic  railroads  the  Bourse  was  pronouncedly  weak 
along  the  line  last  week.  All  indurtrial  securities  were  sluggish,  and 
declines  were  universal.  This  department  was  under  the  influence  of 
the  report  of  the  Schuckert  Electrical  Company,  of  Nuremberg.  It 
was  also  influenced  by  the  reduction  of  the  dividend  of  the  Bochum 
Cast  Steel  Company  to  7  per  cent.,  as  against  I3J^  per  cent,  last 
year,  and  further  reports  of  the  coal  trade,  which  represented  con- 
ditions to  be  unsatisfactory.  Iron  and  coal  shares  declined  during 
the  week,  but  not  to  the  extent  of  the  week  previous,  and  Friday 
and  yesterday  brought  a  partial  recovery  in  prices.  Shares  of  other 
electrical  companies  fell  in  sympathy  with  those  of  the  Schuckert 
Company,  the  latter  losing  9^  points.  The  Frankfurter  Zeitung, 
commenting  upon  the  report  of  the  Schuckert  Company,  says  it  shows 
the  evil  effects  of  the  system  which  prevailed  with  electrical  manu- 
facturing companies  during  the  boom  of  unduly  pushing  the  organ- 
ization of  traction  and  lighting  plants  in  order  to  make  work  for 
themselves,  and  also  taking  shares  in  such  plants. 

ROCHESTER  GAS  AND  ELECTRIC— N.  W.  Harris  &  Co. 
ofTer  to  investors  at  loi  and  interest,  $650,000  first  mortgage 
forty-year  4]^  per  cent,  gold  bonds  of  the  Municipal  Gas  and 
Electric   Company  of  Rochester,  principal  and  interest  guaran- 


teed by  the  Rochester  Gas  and  Electric  Company,  and  are  op- 
tional on  any  mterest  payment  date  on  and  after  April  i,  1912, 
at  i02'/2  and  interest.  The  Rochester  Gas  and  Electric  Company 
has  acquired  all  the  property  franchises,  etc.,  of  the  Municipal 
Gas  and  Electric  Company,  and  has  assumed  and  guaranteed 
the  payment  of  the  principal  and  interest  of  its  bonds.  For  sev- 
eral years  the  company  has  paid  dividends  at  the  rate  of  6  per 
cent,  on  both  common  and  preferred  shares,  and  according  to 
local  quotations  on  the  stocks,  the  market  value  of  the  equity  is 
over  $4,000,000.  The  Rochester  Gas  and  Electric  Company  now 
controls  the  entire  gas  and  electric  business  of  Rochester,  oper- 
ating under  franchises  unlimited  as  to  time.  Within  the  city 
limits  of  Rochester  the  Genesee  River  has  a  fall  of  about  260 
feet,  and  about  90  per  cent,  of  this  water  power  is  owned  by  the 
Rochester  Gas  and  Electric  Company. 

DIVIDENDS. — The  directors  of  the  National  Carbon  Com- 
pany have  declared  the  regular  quarterly  dividend  of  l^  per 
cent,  on  the  preferred  stock,  payable  August  15.  The  Louis- 
ville Gas  Company  has  declared  the  usual  semi-annual  divi- 
dend of  23/^  per  cent.,  payable  to  stockholders  of  record  July  7. 
The  old  officers,  including  President  Snead,  have  been  re-elected. 
Nothing  has  been  heard  for  some  tune  of  the  proposition  to 
bup  up  the  two  gas  and  the  two  electric  companies  for  merger 
with  the  street  railway,  but  the  securities  of  all  those  corpora- 
tions are  very  strong.  Directors  of  Electric  Company  of  America 
have  declared  the  regular  semi-annual  dividend  of  25  cents  per  share, 
payable  August  18,  out  of  the  net  earnings  for  the  six  months  ending 
June  30,  1902,  being  at  the  rate  of  6^  per  cent,  per  annum. 
The  directors  of  the  Westinghouse  Electric  &  Manufacturing 
Co.  have  declared  the  regular  quarterly  dividend  of  ij4  per  cent. 
on  the  assenting  stock,  payable  August  15. 

GERMAN-AMERICAN  CABLE.— The  German  Atlantic  Tele- 
graph Company  in  Cologne  is  issuing  4  per  cent,  debentures  to  the 
amount  of  20,000,000  marks,  to  provide  for  the  cost  of  laying  a  second 
cable  between  Germany  and  the  United  States,  the  present  cable 
having  already  proved  inadequate  for  the  increasing  traffic.  A  new- 
agreement  has,  at  the  same  time,  been  concluded  between  the  com- 
pany and  the  Imperial  Postal  Administration,  whereby  the  company's 
privilege  is  extended  until  1945,  and  the  following  stipulations  are 
made :  "Provided  that  by  1904  the  second  cable  is  ready,  as  far  as 
the  Azores,  the  imperial  exchequer  will  pay  the  company  for  the 
year  1904  a  fixed  compensation  of  750,000  marks,  and  provided  that 
the  whole  cable  is  ready  in  Januarj^  1905,  the  company  will  receive 
from  the  exchequer  a  yearly  subsidy  of  1,710,000  marks  until  1944." 

NEW  ORLEANS  TROLLEYS.— The  purchase  of  the  St. 
Charles  Street  Railroad  in  New  Orleans  has  cau^ed  great  ac- 
tivity in  the  securities  of  the  New  Orleans  Railways,  the  con- 
.^olidation  of  the  gas,  electric  and  street  railway  properties.  The 
St.  Charles  was  the  last  one  of  these  properties  to  be  purchased 
by  the  Pearson  syndicate.  It  is  nineteen  miles  long  and  has 
valuable  franchises, and  was  bought  for  $210  a  share,  the  market 
l.i  ice  of  the  shares  being  201.  It  has  a  capitalization  of  $1,000,000 
of  common  stock  and  $15,000  of  preferred,  and  no  bonds.  Mr. 
Pearson  will  pay  $50  down  for  each  share  held  by  the  350  stock- 
holders and  the  remainder  in  4  per  cent,  bonds. 

EVANSTON  LIGHTING  SALE.-  A  telegram  from  Chicago,  of 
August  I,  says :  Mr.  Samuel  Insull  has  purchased  the  Evanston  Elec- 
tric Illuminating  Company.  This  concern  has  been  owned  for  a  num- 
ber of  years  by  the  Westinghouse  Electric  Company.  It  supplies 
Evanston  with  electric  light.  With  this  purchase  Mr.  Insull  becomes 
the  owner  of  all  the  electric  lighting  plants  in  the  important  cities 
along  the  lake  shore  from  the  city  limits  to  the  Wisconsin  State  line, 
a  distance  of  between  15  and  20  miles.  Mr.  Insull  is  president  of  the 
Chicago  Edison  Company,  but  that  corporation  has  no  present  in- 
terest in  the  lake  shore  electric  plants  which  he  has  purchased.  Eventu- 
ally, it  is  presumed,  these  various  concerns  will  be  under  one  organi- 
zation. 

LOS  ANGELES  EDISON.— N.  W.  Harris  &  Co.  has  closed 
a  contract  for  the  purchase  of  a  block  of  about  $3,000,000  of  the 
bonds  of  the  Edison  Electric  Company  of  Los  Angeles,  Califor- 
nia. These  bonds  will  probably  be  placed  on  the  market  early 
in  September. 

ST.  JOSEPH  CONSOLIDATION.— The  St.  Joseph,  Mo., 
Railway,  Light,  Heat  &  Power  Co.  has  passed  from  the  hands 
of  the  Harriman  syndicate  to  E.  W.  Clark  &  Co.  and  J.  &  W. 
Seligman. 
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AMERICAN  UNION  ELECTRIC— Last  week  we  noted  the  con- 
solidation of  the  Union  Railway  Power  and  Electrical  Company,  the 
Morris  Ekctric  Company,  Fountain  Manufacturing  Company,  and 
five  other  established  railway  equipment  and  electrical  companies 
under  the  name  of  the  American  Union  Electric  Company,  with  a 
capital  of  $7,000,000,  of  which  $5,000,000  is  outstanding.  The  com- 
pany, which  has  an  extensive  plant  at  East  Orange,  is  building  a 
large  addition  to  its  plant.  The  business  consists  in  the  manufacture 
of  rail  bonds,  trolley  wheels,  fare  registers,  trucks  and  sweepers, 
headlights,  car  trimmings  and  electric  devices,  such  as  panel  boards, 
switches  and  switchboards,  junction  boxes,  etc.,  and  brass  castings. 
The  management  of  the  company  is  under  the  direction  of  Elmer 
P.  Morris,  S.  M.  Young,  E.  P.  Ewing  and  J.  Fountain,  with  New 
York  headquarters  at  15  Cortlandt  Street. 

SPRINGFIELD,  ILL.,  TROLLEYS.— The  securities  of  the 
Springfield  Consolidated  Street  Railway  have  been  strong  upon 
the  report  that  E.  W.  Clark  &  Co.  arc  trying  to  purchase  the 
property,  and  the  electric  and  lighting  plants  in  Springfield,  111., 
in  the  interest  of  consolidation.  The  stock  is  controlled  by 
four  or  five  men,  and  they  are  not  willing  to  sell  ejicept  at  a 
good  price.  The  road  is  said  to  be  showing  earnings  now  at  the 
rate  of  $200,000  a  year,  against  $142,000  last  year.  It  has  a  cap- 
italization of  $750,000  in  5  per  cent,  bonds  and  $750,000  in  stock. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— Quietness  prevailed  in  trade,  while 
attention  was  concentrated  on  crop  and  industrial  development.  Gen- 
erally lower  prices  for  farm  products  point  to  the  crops  being  large, 
though  the  passing  of  the  July  period  of  manipulation  is  a  weakening 
influence.  In  industrial  affairs  the  outlook  is  satisfactory,  says  Brad- 
street's.  The  iron  and  steel  situation  is  still  a  strong  one,  but  isolated 
examples  of  weakness  show  themselves.  The  coal  strike  continues, 
but  it  is  looked  upon  to  be  in  its  last  stages,  though  the  final  ending 
may  be  long  drawn  out.  The  railway  situation  is  one  of  the  best  in 
ye^rs,  and  the  outlook  as  to  tonnage  is  a  flattering  one,  marred  only 
by  the  prospect  of  car  shortages  later  on  reducing  or  curtailing  in- 
dustrial operations.  Fiscal  year  earnings  returns  are  exceptionally 
good  and  it  is  probable  that,  taken  as  a  whole,  railway  earnings  for 
the  first  half  will  exceed  those  of  the  same  period  last  year,  despite 
the  strike  reducing  anthracite  coal  miners'  earnings.  Hardware  is 
active,  especially  for  building;  the  1901  record  of  building  will,  it 
is  stated,  be  surpassed  this  year.  Business  failures,  according  to 
Bradslrcct's.  number  168,  as  against  178  the  week  previous,  and  160 
the  same  week  last  year.  The  copper  market  is  unchanged,  the  de- 
mand being  slight  and  no  increase  in  export  business  being  reported. 
Quotations  arc  11.75  to  12c.  for  Lake,  11.75  to  "-90  for  electrolytic. 
and  11.65  to  11.7s  for  castings. 

STOR.AGE  BATTERY  INSTALLATIONS —Among  the  most 
recent  contracts  closed  by  the  IClcctric  Storage  Battery  Company,  of 
Philadelphia,  for  "Ciiloridc"  accumulators  in  railway  service  arc  the 
following:  Providence  and  Danielsnn  R.  R.,  Providence.  R.  I.,  107 
kw ;  Mahoning  Valley  Railway  Company.  Youngslown,  Ohio.  351 
kw ;  Kansas  City-Lcavcnworlh,  Wolcott,  Kan..  160  kw ;  Detroit 
L^nitcd  Railway,  Detroit,  Mich.,  172  kw ;  Connecticut  Railway  and 
Lighting  Company.  Derby.  Conn..  175  kw;  Los  .Angeles  and  Pacific 
Railway  Company.  Los  Angeles,  Cal.,  126  kw  ;  Ilarrisburg  Traction 
Comp.Tny,  H'lrrisbtirg,  Pa.,  264  kw ;  Eastern  Ohio  Traction  Com- 
pany. Gates  Mill.  25Q  kw  ;  East  Bangor.  Portland  and  Delaware  River 
Railway  Company.  Fast  Bangor.  Pa.,  S7  kw;  Greenville  and  Turner's 
Falls  Street  R.iilway  Company.  Cheapside,  Ma«s.,  83  kw ;  Capital 
Traction  C<iini).\tiy,  Washington.  D.  C.,  173  kw  ;  Consolidated  Rail- 
.w.iy  Traction  and  Power  Company,  119  kw  ;  York  County  Traction 
Conipaiiy.  Red  Lion.  Pa.,  go  kw :  Orange  and  Passaic  Railroad 
Company.  Orange.  N.  J..  200  kw  ;  Milwaukee  Electric  Railway  and 
Lighting  Conii)any.  2  batteries  aggregating  1.700  kw  ;  Portland  and 
Brunswick  Street  Railway  Company.  Brun">wick,  Me..  72  kw ;  Ot- 
tawa Electric  Railway  Company,  Ottawa,  Ontario,  599  kw  :  Danville. 
Paxlon  and  Northern  Railway  Company.  Georgetown,  III..  65  kw.  An 
increase  of  50  per  cent,  has  also  been  made  in  the  Peckskill  Light 
and  Railway  Company's  battery,  which  originally  consisted  of  87 
kw.  Other  contracts  recently  closed  embrace  a  battery  of  8.000 
.mnperes  at  I20  volts,  for  the  Edison  Electric  Tlluminating  Company. 
of  Brooklyn;  a  residential  pl.^nt  for  C.  I  edyard  Blair.  Far  Hill.  N.  J.: 
batteries  for  the  Wolvin  Building.  Dulutli.  Minn. ;  J<^lin  D.  Rocke- 
feller for  West  Side  Neighborhood  Hou>c.  New  York;  Merck  & 
Company  factory  at  Railway.  N.  J. ;  John  R.  Sherman,  residential 
plant.  Port  Henry.  N.  Y. ;  J.  Hurst  Purnell.  office  building.  Baltimore; 
Hanover  Nationa'  Bank.  New  York;  New  York  Stock  Exchange; 
J.  Sanniels  &  Brother,  of  Providence.  R.  I. 


ARMSTRONG-ORLING  APPARATUS.  —  The  lyestminster 
Gazette,  of  London,  announces  that  a  company  has  been  formed 
with  a  nominal  capital  of  £175,000,  privately  subscribed,  for  the  pur- 
pose of  operating  the  Armstrung-Orling  system  of  wireless  telegraphy. 
The  paper  says  it  is  informed  that  this  company  will  begin  operations 
on  a  large  scale  almost  immediately.  Two  factories  will  be  erected, 
one  in  Buckinghamshire,  England,  and  one  in  France,  at  places 
which  have  already  been  selected.  Everything  in  connection  with  the 
new  scheme,  down  to  an  illustrated  catalogue  and  price-list,  is  ready. 
According  to  advance  proofs  of  the  price-list,  the  charge  for  trans- 
mitters for  sending  Morse  signals  short  distances  will  be  £10,  and 
for  long  distances,  £15,  in  addition  to  a  royalty  of  £1  per  year.  A 
complete  telephone  outfit  for  short  distances  will  cost  £4  a  year,  and 
a  royalty  of  £1.    This  system  has  already  been  noted  in  these  pages. 

THE  CROCKER- WHEELER  COMPANY,  of  Ampere.  N.  J.,  is 
finding  an  ever-increasing  demand  for  its  various  lines  of  direct- 
current  machinery,  as  is  evidenced  by  the  necessity  for  large  in- 
creases of  floor  space.  A  new  building,  now  half-way  to  the  roof, 
will  nearly  double  the  present  capacity,  while  clearing  out  many 
small  machines  in  the  main  shop  will  permit  of  the  placing  of  new 
and  heavier  machinery  to  accommodate  larger  sized  generators  and 
more  rapid  work  on  large  orders  for  the  smaller  standard  machines. 
The  new  building  is  of  brick,  slow-burning  mill  construction,  three 
stories  m  height,  and  intended  for  the  winding  departments  and 
light  machine  tools.  A  portion  of  the  basement  space  will  be  used 
for  the  experimental  laboratories,  whence  emanate  the  changes  in 
design  that  maintain  the  reputation  of  Crocker- Wheeler  apparatus. 

PAWLING  &  H.\RNISCHFEGER,  Milwaukee,  Wis.,  makers  of 
electric  cranes  and  hoists,  have  just  acquired  the  Gardiner-Campbell 
Company  property,  adjoining  their  works.  It  is  200  x  150  feet,  and 
the  three  story  building  is  being  entirely  remodeled  to  supply  ad- 
ditional machine  shop  facilities,  also  to  provide  extra  pattern  storage. 
The  foundry  is  being  changed  over,  and  an  addition  made  thereto, 
and  in  the  entire  building  will  be  placed  a  modern  foundry  etjuip- 
ment.  .\mong  the  improvements  will  be  two  P.  &  H.  electric  travel- 
ing cranes.  The  present  power  plant  is  being  much  enlarged,  and  new 
boilers,  engines  and  another  generator  will  be  provided.  It  is  stated 
that  these  improvements  will  considerably  shorten  the  time  required 
to  complete  a  crane  or  hoist.  Various  supplies  and  details  will  be 
needed. 

ELECTRIC  LOCOMOTIVES  ORDERED— Contracts  have  been 
awarded  by  the  Baltimore  and  Ohio  Railroad  Company  to  the 
General  Electric  Co.  for  the  two  largest  electric  locomotives  in  the 
world.  Each  machine  will  weigh  150  tons,  and  be  capable  of  draw- 
ing 1,500  tons  of  freight  up  the  heavy  grades  of  the  belt-line  tunnd. 
which  runs  nearly  two  miles  under  the  city.  Passenger  trains  havt' 
been  drawn  through  the  tunnel  by  electricity  since  it  wa<;  opened  in 
1805.  but  the  motors  now  in  use  are  not  capable  of  pulling  the  heavy 
freight  trains.  The  motors  will  be  designed  to  haul  twice  the  load 
the  steam  locomotives  at  present  pull  through  the  tunnel. 

]^LECTRIC.\L  EXPORTS. — According  to  the  preliminary  figures 
of  the  Bureau  of  Statistics  for  the  fiscal  year  lately  closed,  exports 
of  electrical  machinery  fell  oflf  $432,969.  and  instruments  of  all  kinds, 
including  electrical,  $1,071,755.  These  declmcs  appear  to  be  wholly 
attributable  to  the  production  of  American  apparatus  abroad  in  new 
f.ictories.  The  total  of  manufactured  exports  for  1901-2  is  $412,- 
155.066.  or  about  $20,500,000  less  than  in  the  year  preceding.  The 
grand  total  of  exports  is  $1,460,462,806.  or  $90,000,000  more  than  in 
the  previous  year. 

THE  STERLING  ELECTRIC  COMPANY,  of  La  Fayette,  Ind.. 
are  very  active  on  common  battery  installations  now  building  or  in 
prospect.  They  report  having  secured  in  the  last  week  contracts  for 
complete  exchange  equipment  and  telephones  at  the  following  points : 
Newark.  Ohio.  .<,ooo  capacity;  Davenport,  la.,  4.000  capacity;  Rock 
Island.  III..  4.000  capacity;  Moline.  111.,  3.000  capacity;  Paris,  Ky.. 
3.000  capacity. 

THE  HELIOS-UPTON  COMP.\NY  has  secured  an  order  for 
a  3,000-ampcr?  battery  from  the  Grand  Rapids  Edison  Company,  of 
Grand  Rapids.  Mich.  This  is  the  second  large  contract  for  storage 
batteries  secured  from  Edison  central  stations  by  this  company, 
the  other  contract  being  for  a  large  battery  installed  by  the  Edison 
Company,  of  Kan-^as  City.  Missouri. 

B.\LL  ENGINES— The  Ball  Engine  Company.  Erie.  Pa.,  has 
supplied  the  engines  for  an  electric  plant  for  power  and  light  being 
installed  by  the  National  Color  Type  Company.  Chicago.  The  Ball 
Company  is  also  supplying  to  the  Jos.  Dixon  Crucible  Company, 
Jersey  City.  N.  J.,  an  engine  for  direct  connection  to  a  loo-kw  gen- 
erator. 

THE  LUNKENHEIMER  COMPANY  has  recently  pur- 
chased a  large  number  of  Westinghouse  induction  motors,  for 
the  equipment  of  its  new  works  at  Cincinnati,  Ohio. 
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EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following  are 
the  exports  of  electrical  materials  and  machinery  from  the  port  of 
New  York  for  the  week  ended  August  2 :  Argentine  Republic — 33 
pkgs.  material,  $722;  20  pkgs.  machinery,  $7,170.  Amsterdam — i  pkg. 
machinery,  $110.  Antwerp — 43  pkgs.  material,  $1,946;  13  pkgs.  ma- 
chinery, $1,994.  Brazil — 112  pkgs.  material,  $4,536;  57  pkgs.  ma- 
chinery, $39,332.  British  East  Indies — i  pkg.  machinery,  $120;  16 
pkgs.  material,  $1,025.  British  Possessions  in  Africa — 6  pkgs.  ma- 
chinery, $462.  Bremen — 19  pkgs.  material,  $1,217.  Brussels — 10  pkgs. 
material,  $220.  British  Guiana — 11  pkgs.  material,  $384.  British 
Australia — 2  pkgs.  material,  $60;  29  pkgs.  machinery,  $1,571.  British 
West  Indies — 58  pkgs.  material,  $689.  Cuba — 94  pkgs.  material,  $1,359. 
Christiana — i  pkg.  machinery,  $40.  Chili — 2  pkgs.  material,  $130. 
Central  America — 9  pkgs.  material,  $279.  China — l  pkg.  material, 
$93.  Copenhagen— 4  pkgs.  machinery,  $1,519.  Dutch  East  Indies — 
I  pkg.  material,  $30.  Ecuador — 3  pkgs.  material,  $516.  Frankfort — 
10  pkgs.  machinery,  $390.  Glasgow — 50  pkgs.  machinery,  $567;  15 
pkgs.  material,  $1,335.  Genoa — 14  pkgs.  machinery,  $1,000.  Havre — 
46  pkgs.  material,  $1,515;  22  pkgs.  machinery,  $875.  Hamburg — 14 
pkgs.  machinery,  $1,320;  48  pkgs.  material,  $1,340.  Japan — i  pkg. 
machinery,  $92;  95  pkgs.  material,  $3,196.  Liverpool — 307  pkgs.  ma- 
chinery, $56,947;  40  pkgs.  material,  $1,378.  London — 187  pkgs.  ma- 
chinery, $5,663;  178  pkgs.  material,  $9,018.  Mexico — 88  pkgs.  ma- 
terial, $1,799.  Moscow — S  pkgs.  machinery,  $390.  Manchester — 412 
pkgs.  machin-ry,  $36,417 ;  8  pkgs.  material,  $572.  New  Zealand — 50 
pkgs.  machinery,  $7,840;  137  pkgs.  material,  $6,963.  Philippines— 19 
pkgs.  material,  $1,370.  Peru^6o  pkgs.  material,  $2,100;  i  pkg.  ma- 
chinery, $36.  Rotterdam — 4  pkgs.  machinery,  $200.  Riga — 5  pkgs. 
material,  $92.  Stockholm — i  pkg.  material,  $15.  Sheffield — 2  pkgs. 
machinery,  $700.  Siam — 35  pkgs.  material,  $2,622.  San  Domingo — 5 
pkgs.  material  $75.  Southampton — 6  pkgs.  material,  $205.  U.  S. 
Colombia — 2  pkgs.  material,  $13.  Vienna — 2  pkgs.  material,  $50. 
Venezuela — 5  pkgs.  material,  $161. 

THE  BUFFALO  FORGE  COMPANY,  Buffalo,  N.  Y.,  notes  a 
few  of  the  orders  recently  received  through  its  different  branch  houses  : 
Two  70-inch  steel  plate  steam  fans,  for  heating  and  ventilating, 
direct  connected  to  two  Buffalo  Forge  engines,  and  one  130-inch, 
•)4,-housing  standard  steel  plate  pulley  fan,  for  mechanical  draft, 
are  to  be  shipped  to  Copenhagen,  Denmark.  One  induced  draft 
plant  and  one  23-hp  engine  for  electric  light  plant  in  Dutch  Guiana, 
S.  A.  Five  engines  of  45  hp  each,  for  driving  generators,  and  one 
38-hp  engine  for  a  pumping  equipment,  to  be  installed  in  a  sugar 
factory,  now  being  built  near  Manzanillo,  on  the  south  side  of  Cuba. 
One  20-hp  engine,  to  be  shipped  to  Gustemunde,  Germany.  One 
15-hp,  double  vertical,  single  acting  engine,  to  Gothenburg,  Sweden. 
One  60-inch  standard  steel-plate  fan,  for  ventilation,  to  a  point  near 
Glasgow,  Scotland.  One  140-inch  steel  plate  fan  with  heaters, 
complete,  for  heating  and  ventilation,  Barrow-in-Furness,  England. 
One  standard  80-inch  fan  and  heater,  complete,  and  one  90-inch 
pulley  fan  for  ventilation,  and  one  30-hp  horizontal  engine,  to  Lon- 
don, England.  One  120-inch  fan  and  six  60-inch  fans,  to  Man- 
chester, England.  One  80-inch  standard  steel  plate  fan,  for  mechan- 
ical draft,  to  Victoria,  B.  C.  One  iio-inch  steel  plate  pulley  fan, 
direct  connected  to  a  cylinder  above-shaft  engine,  for  mechanical 
draft,  to  Halifax,  N.  S.  One  70-inch  fan  and  one  lOO-inch  fan,  for 
heating  and  ventilating  purposes,  to  Portland,  Ore.  One  standard 
40-inch  steel  plate  fan,  to  College  Station,  Tex.  One  lOO-inch  steel 
plate  fan,  direct  connected  to  a  single  vertical  engine,  to  San  Fran- 
cisco, Cal.  Two  special  60-inch  steel  plate  fans,  to  New  Orleans, 
La.    One  25-hp  horizontal  engine,  to  Gretna,  La. 

SOME  HARRISBURG  ENGINE  ORDERS.— The  Harrisburg 
Foundry  and  Machine  Works,  New  York,  offices  203  Broadway,  have 
taken  a  contract  from  the  New  York,  New  Haven  and  Hartford  Rail- 
road Company  for  a  300-hp  Ideal  engine,  also  a  105-hp,  one  for  in- 
stallation in  the  Newport,  R.  I.,  shops.  The  first-mentioned  engine 
will  be  double  direct  connected  to  two  loo-kw  generators,  built  by  the 
General  Electric  Company.  The  smaller  engine  will  be  double  direct 
connected  to  35-kw  General  Electric  generators.  The  equipment  will 
serve  for  light  and  power  purposes.  The  New  York  Central  Railroad 
Company's  new  shops,  at  Oakgrove,  Pa.,  are  to  be  furnished  with 
two  225  Harrisburg  standard,  tandem-compound  engines,  each  to 
be  direct  connected  to  iso-kw  General  Electric  generators.  The  outfit 
will  also  be  for  both  light  and  power.  The  Hebrew  Orphan  Asylum, 
now  under  construction  at  136th  Street  and  Amsterdam  Avenue,  New 
York,  is  to  be  equipped  with  one  120-hp  standard  engine  and  a  75-hp 
machine  for  lighting  use.  The  Harrisburg  people  have  also  secured 
an  order  for  a  75-hp  standard  engine  for  the  West  Point  Military 
Academy.  The  engine  will  be  direct  connected  to  a  50-kw  Westing- 
house  lighting  generator. 

LARGE  ELECTRIC  SHIPBUILING  CRANE.— The  Brown 
Hoisting  Machinery  Company,  of  Cleveland,  Ohio,  through  its  New 
York  offices,  of  which  Mr.  W.  A.  Stadelman  is  manager,  has  just 
been  awarded  an  intere.'^ting  contract  by  the  United  States  Govern- 
ment for  a  large  electric  cantilever  crane,  to  be  installed  in  the  New 


York  Navy  Yard,  Brooklyn.  The  equipment  will  be  erected  in  the 
building  slip  where  one  of  the  three  large  battleships,  for  which 
Congress  recently  made  appropriation,  is  to  be  built.  The  crane,  it  is 
said,  will  be  one  of  the  largest  electrically  operated  shipbuilding  out- 
fits of  its  description  ever  constructed.  The  trestle,  a  Brown  hoist 
steel  one,  will  be  500  feet  in  length  and  60  feet  in  height.  The  crane 
will  have  a  capacity  for  lifting  30,000  pounds  60  feet  either  side  of 
the  center,  and  10,000  pounds  95  feet.  The  equipment  is  to  be  driven 
by  a  motor  of  80  hp  (nominal),  which  will  be  supplied  by  the  Elwell- 
Parker  Electric  Company,  of  Cleveland,  Ohio.  The  crane  will  be 
ready  to  begin  working  in  nine  months.  The  value  of  the  contract  is 
said  to  be  $110,000. 

TROLLEY  POLES  FOR  SYDNEY.— The  National  Tube  Com- 
pany, through  the  American  agents  of  the  New  South  Wales  Govern- 
ment, R.  W.  Cameron  &  Company,  :i3  South  William  Street,  New 
York,  has  secured  a  contract  for  a  number  of  trolley  poles,  which  will 
be  forwarded  to  Australia  for  use  on  the  Sydney  city  and  suburban 
electric  traction  system.  This  road  is  being  constructed  with  Amer- 
ican material,  the  General  Electric  Company  having  secured  the  con- 
tract for  some  $800,000  worth  of  power-house  equipment.  The 
capacity  of  the  plant  will  be  practically  doubled  shortly,  which  will 
result  in  an  expenditure  of  fully  $500,000.  The  boilers  in  the  initial 
plant  are  of  Babcock  &  Wilcox  build.  The  engines  are  of  Allis 
manufacture.  The  present  capacity  of  the  Sydney  central  power 
station  is  somewhat  over  6,000  horse-power.  It  will  be  increased 
to  11,000  hp.  The  poles  will  be  manufactured  at  the  Morris-Tasker 
Works,  Philadelphia. 

CATALOGUES  WANTED.— Mr.  W.  J..  Martin,  of  the  electrical 
department  of  the  George  A.  Fuller  Company,  137  Broadway,  New 
\ork  City,  wishes  to  receive  electrical  catalogues  of  all  kinds  for 
office  files  and  reference,  and  for  immediate  ordering,  etc.  This 
concern  is  the  largest  in  the  world  as  a  builder  and  operator  of 
real  estate,  and  its  electrical  necessities  are  of  a  very  large  and  im- 
portant kind  in  every  class  of  apparatus.  As  many  of  our  readers 
are  aware,  it  has  just  absorbed,  in  a  new  and  larger  company, 
several  of  the  big  New  York  real  estate  corporations,  making  its 
business  of  a  greater  magnitude  than  ever.  Every  electrical  manu- 
facturer will  do  well  to  put  his  catalogues  in  the  hands  of  the 
company's  electrical  department  as  requested. 

CAR  TRUCKS  AND  EQUIPMENTS  FOR  SOUTH  AFRICA.— 
The  British  electrical  engineering  and  contracting  firm  of  Macartney. 
McElroy  &  Company,  whose  New  York  offices  are  in  the  Havemeyer 
Building,  has  placed  a  contract  for  10  trucks  with  the  J.  G.  Brill 
Company,  of  Philadelphia,  and  a  similar  number  of  58-type  motor 
equipments  with  the  General  Electric  Company,  for  10  cars,  the 
bodies  of  which  will  be  manufactured  in  England  for  an  extension  to 
the  Durban  municipal  electric  traction  system.  South  Africa. 

THE  KELLOGG  SWITCHBOARD  &  SUPPLY  CO.  has 
just  closed  a  contract  with  the  Keystone  Telephone  Co.,  Phila- 
delphia, Pa.,  for  a  switchboard  for  its  Fourth  District  Exchange 
of  7,200  lines  ultimate  capacity,  and  3,420  lines  present  equip- 
ment. Included  in  this  contract  is  all  necessary  power  appa- 
ratus, distributing  frames,  sneak  current  and  lightning  arrest- 
ers. This  exchange  will  be  complete  in  all  its  details,  and 
embody  the  latest  improvements. 

BIG  SOUTH  AFRICAN  TRACTION  PR0;ECT.— The 
Anglo-African  house  of  Wernher,  Beit  &  Co.,  which  financed 
the  construction,  withAnierican  equipment,  of  the  City  of  Mex- 
ico and  the  Lisbon,  Portugal,  electric  traction  systems,  is  re- 
ported to  be  largely  interested  in  the  project  to  build  extensive 
trolley  lines  in  the  city  of  Johannesburg,  South  Africa.  It  is 
anticipated  that  the  bulk  of  the  material,  equipment,  etc..  will 
be  purchased  in  America. 

A  6,ooo-HORS£-POWER  POWDER  PLANT  is  to  be  erected  br 
Nelson  Morris  &  Company,  the  Chicago  meat  packers,  for  the  pur- 
poses of  furnishing  light  and  power.  Contracts  are  being  let  through 
Purchasing  Agent  Grassell.  Babcock  &  Wilcox  will  furnish  the 
boilers — 12  batteries  of  500-hp  each.  John  A  IMead  &;  Company,  01 
II  Broadway,  are  to  supply  the  coal  and  ash  handling  machinery, 
capable  of  handling  45  tons  per  hour. 

WESTINGHOUSE  GAS  ENGINES.  The  Atlantic  Refining  Com- 
pany has  placed  a  contract  with  Westinghouse,  Church,  Kerr  &  Com- 
pany for  two  500-hp  Westinghouse,  horizontal,  double-crank  gas. 
engines,  for  direct  connection  to  325-kw  alternating-current  gener- 
ators, built  by  the  General  Electric  Company.  The  equipment  is  to  be 
utilized  for  general  power  purposes  in  the  company's  plant  at  Point 
Breeze,  Philadelphia. 

MR.  G.  M.  GEST,  the  conduit  contractor,  has  been  awarded  the 
contract  for  the  additions  to  the  subway  system  of  the  Edison  Elec- 
tric Illuminating  Company,  of  Brooklyn. 
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BIRMINGHAM,  ALA-  J  he  annual  meeting  of  the  stockholders  of  the 
People's  Home  Telephone  Company  has  been  held.  A  dividend  of  two  per 
cent,  on  the  capital  stock  of  $200,000  was  declared.  The  officers  are  H.  11. 
Stambaugh,  president;  Henry  B.  Gray,  vice-president;  W.  H.  Hassinger,  sec- 
retary and  A.   F.  Adams,  treasurer. 

BEEBE,  ARK. — The  Beebe  Telephone  Exchange  has  changed  owners,  O. 
L.  Dye  selling  out  to  M.  Price.  Beside  the  local  exchange  several  interior 
lines  belong  to  this  property. 

RIVERSIDE,  CALIF. —The  Home  Telephone  Company,  which  is  installing 
a  complete  system  in  Los  Angeles,  has  made  application  for  a  franchise  to  carry 
on    business  in   Riverside,   Calif. 

DUNSMUIR,  CALIF. — The  Electrical  Construction  Company,  of  San  Fran- 
cisco, recently  installed  an  inter-communicating  telephone  system  in  the 
Dunsmuir  Hotel,  Dunsmuir,  Calif.  It  is  a  central  energy  system  with  a  Man- 
hattan  board. 

HAMILTON,  CAN.-  -The  formation  of  the  Modern  Telephone  Company, 
of  Hamilton,  Limited,  is  announced.  It  has  a  share  capital  of  $300,000.  The 
provisional  directors  arc:  Oscar  Wentworth  Rogers,  Fritz  Leoffier,  of  New 
York;  Staunton  King,  William  Asahel  Johnson,  Henry  Alexander  Drum- 
mond,  Whitford  Vandusen,  Samuel  Clarke  Biggs  and  Joseph  Boardman 
Scovell,  all  of  Toronto. 

NEW  CASTLE,  INIJ.-  The  Mount  Summit  Telephone  Company  has  been 
incorporated  and  the  capital  stock  increased  from  $2,000  to  $10,000.  The  incor- 
porators arc:  Frank  Shivcley,  Matt  Williams,  R.  R.  Leath,  Perry  Jeffries 
and  Thomas  Rogers.  . 

INDIANAPOLIS,  IXD.-Tlie  Indiana  Telephone  Company  and  the  Moore- 
land  Rural  Telephone  Company  were  incorporated  during  the  week.  The  cap- 
ital stock  of  the  former  is  $560  and  the  directors  are  Charles  L.,  N.  M.  and 
J.  T.  Graves.  The  capital  stock  of  the  latter  is  $10,000.  The  company  will 
construct  a  system  and  operate  in  Henry,  Wayne,  Randolph  and  Delaware 
Counties,  with  headquarters  at   Mooreland. 

ROCKFORD,  ILL. — The  Home  Telephone  Company  announces  that  unless 
the   unforeseen   happens,   it   will  be  in   working  order   by   August   15. 

DAVENPORT,  lA.— The  Union  Electric  Telephone  and  Telegraph  Com- 
pany of  Davenport  has  let  contracts  to  the  People's  Construction  Company 
for  a   conduit  system   in   that   city. 

SHEXANDO.AH,  lA.  The  Independent-Mutual  Telephone  Company  has 
been  duly  organized,  articles  of  incorporation  filed  and  officers  chosen.  The 
board  of  directors  consist.s  of  Jas.  A.  Swallow,  )ircsident;  Fred  Fischer,  vice- 
president;   C.  Brown,  secretary;   U.  G.  Reiningcr,  treasurer. 

DES  MCJIXES,  lA.-  The  Hawkeye  Telephone  Company,  which  has  had  its 
headquarters  in  Perry  since  its  organization,  and  which  has  lines  reaching  over 
a  wide  stretch  of  territory  northwest  of  Dcs  Moines,  will  remove  to  Des 
Moines  in  about  a  month  and  that  city  will  be  the  headquarters.  George  N. 
Bandy,  who  has  recently  lieconie"  general  manager  of  the  Mutual  here,  is 
president   of  the  company  and   organized   it. 

BEDFORD,  KY. — The  Cumberland  Telephone  Company  is  putting  in  an 
exchange  here.     Lines  arc  lieing  extended  to  all  parts  of  Trimble  County. 

PERKY,  LA. — The  Ilawkcye  Telephone  Company  is  putting  in  a  line  from 
Redlicid  to  Earlham  and  all  the  farmers  along  the  line  arc  putting  it  into 
their  houses. 

KITTERY,  ME. — 'lUv  .Microphone  Transmitter  Company  has  been  formed 
for  making  and  dealing  in  transmitters,  receivers  and  telephone  instruments  of 
all  kinds;  capital,  $500,000.  President,  Charles  C.  Smith;  treasurer,  C.  M. 
Prince,    Kittery,    Mc. 

OAKLAND,  MICH.  The  Oakland  ami  Aluia  Telephone  Companies  have 
completed  arranpcmenis  for  uniting  their  companies  at  Holly. 

GK.SND  RAPIDS,  MICH. -The  annual  meeting  of  the  Citizens'  Telephone 
Company  has  been  liehl.  A  quarterly  dividend  of  2  per  cent,  was  declared 
and  the  officers  and  directors  were  all  rc-clcctcd  as  follows:  President,  Charles 
F,  Rood;  vice  prcsi. lent.  ICdward  Fitzgerald;  secretary,  E.  B.  Fisher;  treasurer, 
William  J.  Stuart;  I'hilip  C.rahaiti,  Kninrt  D.  Graham,  C.  E.  Perkins,  L.  J. 
Rindge,  E.  G.  Studlcy  and  J.  I!.  Ware,  of  Detroit.  The  report  of  the  secretary 
showed  that  the  company's  system  in  this  State  on  July  i  contained  io.4i;6 
telephones,  against  6,963  a  year  ago;  a  gain  of  s»  per  cent.  Of  the  increarcd 
number  935  were  placed  in  Grand  Rapids.  The  gross  income  of  the  company 
was  $198,110.98,  out  of  which  $56,804.60  was  paid  in  dividends  and  $31,000 
added  to  the  surplus  after  paying  the  running  expenses  and  cost  of  maintenance 
of  the  system.  The  earnings  of  the  last  quarter  of  the  year  were  in  round  nun 
bers  $16,000  more  than  for  the  first  quarter.  The  reports  showed  that  ex- 
changes were  established  during  the  year  at  Ionia.  Belding,  Diamondale,  Sparta, 
Freepcrt.  Grandvillr,  I'ascaile  Springs  and  Greenville,  and  are  now  being 
established  at  Empire.  Kingsley  and  Tustin.  while  •  franchise  ha*  hc^n  gecure'l 
at   Portland. 

M/\RSriALL,  MO.  The  S.iline  County  Telephone  Cctnipany  of  Marshall  has 
filed  articles  showing  that  it  had  made  an  increase  in  its  capital  stock  from 
$35,000  to  $50,000. 

SHELTON,  NEB.-  The  Farmers'  Home  Telephone  Company  of  Shelton 
has  completed  its  telephone  line  to  Gibbon  and  is  now  operating  with  a  list  of 
ninety  new  subscribers.  Since  the  completion  of  this  line  the  Nebraska  Tel- 
ephone Company  has  reduced  its  rates  lietween  these  two  points  from  25  cents 
to  IS  cents  for  three  minutes'  talk,  while  the  I'armers'  Telephone  Company 
is  only  10  cents  and  time  not  limited.  Arrangements  are  now  Iwing  made  to 
connect  the  new  company's  lines  with  the  exchange  of  the  Independent  Telephone 
Company  of  Kearney  by  .\ugust  15.  A  ne\T  company  is  also  formed  to  run  a 
line   from   f'ozad   hcu,   oonnccliiig   with   the    Independent   company   of  this   city. 


GOSHEN,  N.  Y.— The  Warwick  Valley  Telephone  Company  has  secured  the 
right  of  way  for  a  line  to  Amity  and  Pine  Island,  and  will  begin  the  erection 
of    poles    in    a    few    weeks. 

TROY,  N.  Y. — The  United  Traction  Company  is  about  to  have  put  in  private 
telephone  service  between  all  of  its  offices,  power  stations,  storehouses  and 
car  barns.  An  agreement  has  been  entered  into  with  the  Hudson  River 
Telephone  Company  by  which  the  United  Traction  Company  will  have 
direct  and  exclusive  communication  between  all  of  its  branches.  The  instru- 
ments to  be  used  will  be  the  property  of  the  telephone  company.  The  service 
will  extend  through  Troy,  Watervliet  and  Albany. 

RISING  SU.N,  OHIO.— The  Central  Union  Telephone  Company  will  insUU 
an  exchange  in  this  place. 

CHARDON,  OHIO. — The  Chardon  Telephone  Company  has  increased  its 
capital  stock  from  $10,000  to  $25,000. 

COLUMBUS,  OHIO.— The  East  Telephone  Company  of  Jefferson  Couoty 
has  been   incorporated   with  $6,000   capital   stock. 

P.\INESVILLE,  OHIO. — The  Painesville  Telephone  Company  is  consider- 
ing buying  a  new  switchboard  and  other  apparatus. 

GREEN  CAMP.  OHIO.— The  Marion  County  Telephone  Company  has  se- 
cured a  franchise  to  build  a  local  exchange  at  Green   Camp. 

PORTS.MOUTH,  OHIO.— A  contract  has  been  placed  with  J.  A.  Grimes 
of  this  city  for  a  telephone  system  at  the  mines  of  the  Big  Fork  Coal  Company 
and  along  the  B.  &  O.   Ry. 

FI.NDLAY,  OHIO. — The  Home  Telephone  Company  has  opened  its  service 
to  Arcadia.  A  toll  station  is  there.  The  country  line  service  on  the  Port 
Clinton   road  has  also  been   cut  in. 

CLEVELAND,  OHIO. — It  is  announced  one  or  two  more  of  the  properties 
of  the  Federal  Telephone  Company  will  be  sold  out  and  then  the  remaining 
companies   will   be  reorganized   under  a  new  head. 

COLUMBUS,  OHIO.— The  Chittenden  Hotel  Company  has  dosed  a  con- 
tract with  the  Central  Union  Telephone  Company  to  install  a  branch  exchange 
in  the  hotel  with  long  distance  instruments  in  each  of  the  275  rooms. 

NEWARK,  OHIO.— W.  H.  Crumb  &  Company,  of  Chicago,  have  com- 
menced the  work  of  rebuilding  the  exchange  of  the  Norwalk  Telephone  Com- 
pany.     The   company's   new    exchange   at    Utica   started   operation   .Xugust    1. 

SPRI.XGFIELD,  OHIO. — A  permanent  injunction  has  been  secured  re- 
straining the  Central  Union  Telephone  Company  from  removing  a  certain  tele- 
phone in  this  place.  The  company  attempted  to  raise  the  rate  and  the  sub- 
scriber  brought   suit  on    the   grounds  that   be   was  being   discriminated    against. 

AKRON,  OHIO. — The  Akron  People's  Telephone  Company  has  declared  its. 
first  dividend  of  one  per  cent.,  and  it  is  expected  that  this  dividend  will  oe 
declared  quarterly.  The  company  has  been  meeting  with  great  success  and  has 
over  32000  telephones  in  service,  in  Summit  County.  The  exchange  wm« 
placed  in  operation  in  June,   1900. 

BUCYRUS,  OHIO.— Stockholders  of  the  Bucyrus  Telephone  Company  held 
their  annual  meeting  recently  and  elected  the  following:  E.  Blair,  president; 
J.  A.  Chesney,  vice-president;  J.  C.  F.  Hull,  secretary-treasurer;  A.  G.  Unger, 
manager.  The  company  has  completed  a  most  prosperous  year  and  5.000  feet 
of  cable  has  recently  been  strung.  A  line  is  being  built  to  Sulphur  Springs, 
wliere  three   pay   stations   will   be  installed. 

CLEVELAND,  OHIO.— J.  B.  Hoge,  secretary  of  the  United  Sutes  Tele 
phone  Company,  announces  that  the  sale  of  12,000  shares  of  the  common  stock 
and  2,000  shares  of  the  preferred  stock  of  the  company  is  assured,  thus  giving 
the  company  funds  to  make  needed  improvements  and  extensions.  It  is 
claimed  that  an  attempt  was  made  by  the  Bell  people  to  buy  up  this  stock  in  a 
block,  but  it  was  all  sold   to  interests   friendly   to  the   Everett-Moore  syndicate. 

NEW  RICHMOND,  OHIO.— The  City  and  Suburban  Telephone  Associa 
tion  has  just  completed  the  erection  of  a  new  exchange  at  New  Rich-nnd, 
Clermont  County.  Arrangements  are  also  completed  for  the  opening  i-.  an 
exchange  at  Mil  ford  within  a  few  weeks.  Quite  a  number  of  long  distance 
lines  have  been  cxtcmicd  into  Clermont  County  and  places  which  for 
years  were  isolated  as  far  as  telei>honc  connection  was  concerned,  are  now  con- 
nected with  the  local  and  long  distance  lines.  At  Goshen  an  automatic  twitch- 
board  of  a  dozen  lines  has  been  installed. 

CLEVELAND.  OHIO.— No  action  has  thus  far  been  taken  by  the  Cleve 
land  council  in  the  matter  of  granting  the  application  of  the  Cuyahoga  Tel- 
ephone Company  for  permission  to  increase  rates.  The  company  claims 
it  is  losing  money  on  the  present  rates.  It  asks  permission  to  increase  business 
rates  from  $48  to  $72  for  unlimited  service,  $48  for  two  party  lines.  The 
present  residence  rate  is  $36  and  the  company  desires  to  increase  it  to  $48 
for  unlimited  service.  $36  for  two  party  line  and  $24  for  four  party  line.  The 
council  will  investigate  the  books  of  the  Cuyahoga  Company  and  ascertain 
what    it   costs   to  operate. 

READING,  P.\.  At  the  Philadelphia  and  Reading  collieries  the  telephone 
system  is  al>out  to  l>e  introduced  to  take  the  place  of  the  telegraph.  One 
hundred  and  fifty  men  arc  now  employed  stringing  wires  and  making  the 
necessary  changes   for  the  operation  of  the  new  system. 

E.\U  CL.\RE,  WIS. — The  Ludington  Telephone  Company  has  been  formed. 
Capital  slock.  $3,000.  Incorporators:  E.  G.  Ingraham,  George  M.  Hudso-i, 
Wcsly  Baker  and  others. 

KENOSHA.  WIS.— The  Chicago  Telephone  Construction  Company,  at  Win- 
throp  Harbor,  south  of  this  city,  has  pasted  into  the  hands  of  a  recciTer. 
The  receivership  was  granted  on  the  petition  of  the  Equitable  Trust  Com- 
pany of  Chicago,  anil  D.  F.  Foley,  general  manager  of  the  plant,  was  appointed 
receiver.     The  assets  are  said  to  reach  $200,000. 

ASHLAND.  WIS.— The  new  independent  telephone  company  in  Aihland 
wants  long  distance  connections  with  the  People's  Company  in  Superior  and 
arrangements  will  be  made  to  accomplish  that  end  this  season  if  possible.  C.  V. 
Haymaker  is  the  president  of  the  news  company  in  that  city,  which  recently 
got  a  franchise  and  has  already  commenced  tcttinc  poles. 
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ELECTRIC   LIGHT  AND   POWER. 


RANDSBURG,  CALIF. — The  Mammoth  Coal  Company  has  made  plans  to 
install  a  large  generator  to  supply  electricity  for  Randsburg,  Calif. 

INDIANAPOLIS,  IND. — It  is  now  almost  certain  that  the  city  of  Indianap- 
olis will  hold  the  new  public  lighting  contract  over  until  the  legislature  meets 
and  amends  the  law  so  as  to  provide  a  ten  years'  contract.  The  present  chartet 
provides  for  a  one-year  contract  and  it  is  found  that  no  company  except  the 
local  company  will  bid  on  the  contract  for  one  year. 

RICHMOND,  IND. — The  city  council  has  accepted  the  $300,000  municipal 
■electric  light  plant  erected  by  tne  Varney  Construction  Company  of  Indianap- 
olis. It  will  be  managed  by  three  commissioners  appointed  by  the  mayor. 
This  enterprise  has  had  a  stormy  time,  suit  after  suit  being  filed  to  prevent 
■consummation.     The  concern  is  now  denominated  the  "White  Elephant." 

CRAWFORDSVILLE,  IND.— The  municipal  electric  light  plant  is  being 
operated  under  a  new  management  and  all  persons  are  required  to  pay 
monthly.  In  case  of  default  the  current  is  cut  off  and  a  fee  of  50  cents  charged 
to  get  it  back.  Heretofore,  political  favoritism  played  such  a  part  as  to 
■allow  many  delinquents  to  continue  indefinitely  in  the  enjoyment  of  electric 
light  without  pay. 

ST.  LOUIS,  MO.— The  West  St.  Louis  Water  and  Light  Company  has 
certified  to  a  paid-in  increase  of  capital  stock  from  $80,000  to  $1,000,000.  The 
assets  are  stated  at  $80,000  and  the  liabilities  at  $1,300,000. 

FILLMORE,  N.  Y.— The  Wiscoy  Falls,  Fillmore,  Allegany  County,  N.  f., 
are  *.o  be  developed  for  the  operation  of  a  $25,000  plant  for  the  manufacture 
of  drugs  and  chemicals  by  the  Signa  Chemical  Company.  The  falls,  of  75  feet, 
are  thought  capable  of  developing  1,500  horse-power. 

STATEN  ISLAND,  N.  Y. — The  Richmond  Light  Company,  Borough  of 
Richmond,  has  been  formed;  capital,  $3,000,000.  Directors:  Arthur  Corlies, 
Jonathan  T.  Lauman,  Brooklyn;  Benjamin  R.  Seaman,  Elizabeth,  N.  J.;  John 
B.   oummerfield,  Queens;   Robert  P.   Barry,  Jr.,   New  York. 

CELINA,  OHIO. — The  council  has  appointed  a  committee  to  secure  estimates 
on  a  lighting  plant.     The  probable  cost  is  about  $10,000. 

COLUMBUS  GROVE,  OHIO.— The  village  has  issued  $15,000  worth  of 
bondD  to  secure  money  to  purchase  the  local  lighting  plant.  Improvements 
will  be  made. 

HUBBARD,  OHIO. — The  council  has  decided  to  call  for  proposals  for  the 
building  and  equipping  of  the  municipal  lighting  plant  to  replace  the  one 
•destroyed  by   fire   some   time  ago. 

ELYRIA,  OHIO.— The  Elyria  Plumbing,  Heating  &  Electric  Company  has 
been  incorporated  with  $10,000  by  Edward  B.  Gale.  C.  J.  Wurst,  E.  H.  Wurst, 
■Nettie  Reedy  and  E.  H.  Wurst,  Jr. 

MARION,  OHIO. — The  Marion  Electric  Light  &  Power  Company  is  prepar- 
ing to  make  extensive  improvements  to  its  power  house  and  system.  A  new 
generating  set  of  large  size  has  been  ordered. 

CLEVELAND.  OHIO.— J.  A.  Erner  &  Company,  of  this  city,  who  have  the 
contract  for  the  electrical  part  of  the  new  lighting  plant  for  the  State  insti- 
tution for  the  blind  at  Columbus,  will  install  the  engilTe,  generator  switch- 
boards and   a   storage   battery. 

CINCINNATI,  OHIO. — Citizens  have  brought  suit  against  the  Cincinnati 
Gas  &  Electric  Company  to  test  the  right  of  the  company  to  charge  what  is 
alleged  to  be  an  arbitrary  price  for  electricity  furnished  consumers  instead 
o£  calculating  the  amount  by  meter  and  charging  at  so  much  per  thousand  watts. 

GOLD  HILL,  ORE. — An  electric  light  and  power  plant  will  be  installed 
near  Gold  Hill,  Ore.,  for  C.  Ray,  who  operates  the  Braden  and  the  Perry 
mines.  The  equipment  will  include  a  200-kw,  3-phase  generator  to  be  driven 
by  a  water  wheel  operating  under  a  head  of  20  feet.  The  transmission  line 
will  be  five  miles  in  length  with  a  two-mile  branch.  The  buildings  of  the 
Braden  and  Perry  mines  will  be  lighted  and  power  will  be  supplied  for  other 
mines  in  the  district.  The  hydraulic  development  will  be  sufficient  for 
j,ooo-hp  to  permit  of  enlarging  the  electric  plant.  The  dam  will  be  419  feet 
in  length  and  27   feet  in  height  at  its  highest  point. 

SUSQUEHANNA,  PA.— The  Susquehanna  County  Electric  Company  has 
been   incorporated;    capital,    $30,000. 

GILMER,  TEX. — The  Gilmer  Electric  Light  Company  has  been  incorporated 
at  Gilmer,  Tex.,  with  a  capital  stock  of  $5,000.  J.  E.  Croley,  T.  C.  Mitchel 
and  C.  H.  Becurr. 

SPOKANE,  WASH.— The  Yakima  Water,  Light  &  Power  Company  will  en- 
large its  plant  to  double  the  present  capacity.  The  old  canal  is  to  be  made 
wider  and  deeper  and  the  objectionable  flume  near  the  river -removed.  This  is 
■done   to  make   the   power   plant   more   permanent. 

MILWAUKEE,  WIS. — Amendments  have  been  made  to  the  articles  of 
incorporation  of  the  Wisconsin  Light,  Heat  and  Power  Company,  increasint; 
capital  stock  to  $1,000,000. 


THE  ELECTRIC   RAILWAY. 


BISBEE,  ARIZ. — A  company  has  been  incorporated  with  a  capitalization  of 
$50,000  to  build  a  street  car  line  from  the  smelters  near  Douglas  to  that 
city,  a  distance  of  a  mile  and  a  half.  James  Douglas,  Jr.,  C.  L.  Beckwith,  W. 
H.  Brophy  and  S.  F.  Meguire  are  the  largest  stockholders  in  the  enterprise. 

MILAN,  ILL. — The  Western  Illinois  Electric  Railway  Company  has  been 
formed;  capital,  $15,000;  incorporators:  Franklin  E.  Caldwell,  Robert  E.  Little 
and  Elmer  E.   Reynolds. 

MUNCIE,  IND.— The  Muncie,  Hartford  City  &Ft.  Wayne  Traction  Com- 
pany has  increased  its  capital   from   $:oo,ooo   to  $1,000,000. 


HUNTINGTON,  IND.— The  Ft.  Wayne  &  Southwestern  Traction  Com- 
pany, operating  between  Ft.  Wayne  &  Wabash,  has  doubled  the  capacity  of 
its  power  house  in  this  city.  It  now  has  two  75o-hp  engines  in  service.  The 
company  is  now  contemplating  the  building  of  a  line  from  Wabash  to  Marion 
by   way  of    Warren. 

MUNCIE,  IND.— The  Union  City,  Winchester  &  Muncie  Traction  Company 
has  been  incorporated  with  $10,000  capital  stock  to  build  a  line  from  Union 
City  to  Muncie.  Dr.  J.  E.  Lowes  is  at  the  head  of  the  company  and  the  line 
will  be  the  Indiana  extension  of  the  Dayton  &  Northern  Traction  Company, 
of  which  Dr.  Lowes  is  president. 

LEBANON,  IND. — The  legal  fight  between  the  Indianapolis,  Lebanon  & 
Frankfort  electric  railway  company  and  the  Indianapolis  and  Lafayette  Rapid 
railway  company  for  possession  of  the  right  of  way  from  this  city  east  alongside 
of  the  Big  Four  Railroad  has  resulted  in  a  substantial  victory  for  the  Lebanon 
company.  The  grading  of  the  latter  company's  line  is  completed  to  Whitestown 
and  a  five-acre  lot  secured  for  the  power  house  in  this  city.  The  power  house 
and  the  road  will  be  completed  this  year. 

WARSAW,  IND. — A  franchise  for  an  electric  line  has  been  granted  by  the 

Warsaw  council  to  the  Winona,  Warsaw,  Elkhart  and  South  Bend  Traction 
Company.  The  line  will  connect  these  places  and  form  a  link  in  the  system 
of  the  Fort  Wayne,  Dayton  and  Cincinnati  line,  now  being  built,  which  eventu- 
ally will  connect  with  electric  lines  now  running  into  Chicago  from  Indiana. 
The  line  is  for  passenger  and  freight  traffic  and  is  to  be  in  operation  within 
eighteen  months.  George  A.  Yuille,  for  several  years  general  manager  of 
the  West  Chicago  Street  Railway,  will  have  charge  of  the  construction  and 
equipment  of  the  line. 

SIOUX  CITY,  lA. — It  is  said  the  Sioux  City  Traction  Company  owning 
the  property  of  six  former  companies,  has  been  bought  by  Swift  &  Co.,  the  new 
controlling  owners  of  the  Sioux  City  stockyards,  through  Col.  I.  C.  Elston, 
president  of  the  stockyards.  Negotiations  are  also  being  made,  it  is  said, 
for  the  purchase  of  the  Sioux  City  Gas  and  Electric  Company,  owning  the 
monopoly  in  gas  and  electric  business.  The  purchase  of  the  two  concerns 
means  a  $2,000,000  deal.  The  traction  company  owns  forty-nine  miles 
of  street  railroad.  The  capital  stock  of  the  company  is  $1,200,000.  The  sum 
of  $80,000  has  been  paid  to  bind  the  deal  for  the  purchase  of  the  traction 
company. 

MALDEN,  MASS. — A  new  street  railway  company  has  been  organized  ia 
Maiden,  to  be  known  as  the  Maplewood  &  Danvers  Street  Railway  Company. 
It  proposes  to  build  a  line  from  Eastern  Avenue  and  Broadway,  Maiden,  ever 
the  old  "Newburyport  turnpike,"  through  Saugus,  Lynnfield,  Danvers  and 
Middleton  to  Boxford.  The  capital  stock  is  $190,000  and  the  directors  are: 
George  H.  Chase  and  George  F.  Marshall,  of  Maiden;  Isaac  C.  Day  and  Sol- 
omon W.  Howe,  of  Boxford;  Herbert  B.  Newton  and  Edmund  B.  Fuller,  ot 
Haverhill;  and  William  A.   Butler,  of  Georgetown. 

OWOSSO,  MICH. — Robert  Cherry,  representing  Stephenson  Brothers,  of 
Philadelphia,  announces  that  arrangements  have  been  made  for  financing  the 
Owosso-Durand  road  and  it  is  probable  that  construction  work  will  start  at  once. 

KALAMAZOO,  MICH.— The  Railway  Companies  General,  ot  Philadelphia, 
who  own  the  city  lines  at  Kalamazoo  and  Battle  Creek,  have  decided  to  make 
improvements  and  extensions.  Thirty  new  cars  will  be  purchased  for  Kal- 
amazoo  and   twenty   for   Battle   Creek. 

MINNEAPOLIS,  MINN. — Electric  railway  construction  toward  the  head 
of  the  Lakes  is  regarded  as  a  certainty  at  Taylor's  Falls.  Surveys  for  the 
first  link,  between  the  Twin  Cities  at  that  place  are  now  being  made.  The  sur- 
vey is  for  the  purpose  of  locating  an  electric  railway  to  Taylors  Falls  an-1 
probably  to  the  head  of  the  Lakes.  It  is  well  known  the  route  via  Taylors 
Falls  and  up  the  St.  Croix  River  is  the  best  between  the  Twin  Cities  and 
Lake  Superior. 

KANSAS  CITY,  MO.— The  Kansas  City  Outer  Belt  and  Electric  Railroad 
Company  of  Kansas  City,  with  a  capital  stock  of  $1,500,000,  has  been  chartered. 
This  will  give  the  Stilwell  interests  of  Kansas  City  a  connecting  railroad.  The 
road  is  to  extend  around  Kansas  City  and  in  Kansas  City,  Jackson  and  Clay 
Counties,  and  is  to  be  eight  miles  long.  The  stockholders  and  promoters  are 
A.    E.    Stilwell,   E.   E.   Holmes,    Ben    Schnierlc   and   Bennett   N.    Simpsoi.. 

CONCORD,  N.  H. — The  Railroad  Commissioners  have  granted  the  incoi- 
porators  of  the  Newport  and  Sunapee  Electric  Railroad  the  right  to  issue 
$60,000  of  stock  and  the  same  amount  of  bonds  to  meet  the  cost  of  con- 
struction, and  the  contracts  for  the  work  of  building  and  equipping  the  line 
will  be  let  immediately.  The  road  will  be  sever  .niles  long,  one  of  its  termini 
being   Lake    Sunapee. 

ATLANTIC  CITY,  N.  J.— The  Atlantic  City  and  Surburban  Traction  Com- 
pany has  been  formed.  Principal  office,  Atlantic  City,  N.  J.;  object,  trans- 
portation; capital,  $500,000.  Incorporators:  Edward  R.  Spensler,  Harris- 
burg,  Pa. ;  C.  T^^  lor  Leiand,  Philadelphia,  Pa. ;  and  Albert  M.  Jordan,  Atlantic 
City,   N.  J. 

OSSINING,  N.  Y. — The  board  of  highway  commissioners  has  granted  a  -fran- 
chise to  the  Westchester  Traction  Company,  which  bought  the  local  trolley 
line,  to  run  its  road  to  the  town  line  of  the  town  of  Ossining,  in  the  W.  W. 
Law  farms,  on  condition  that  it  will  be  completed  in  six  months.  This  is  on 
the  proposed  extension  to  Pleasantville.  The  grant  covers  about  two  miles 
and  is  mostly  along  a  private  right  of  way.  The  rest  of  the  way  to  Pleas- 
antville is  through  the  town  of  Mount  Pleasant. 

ROCHESTER,  N.  Y. — Two  suburban  trolley  lines,  the  Rochester  &  Sodus 
Bay  and  the  Rochester  &  Irondequoit  Park,  have  been  consolidated  for  business 
reasons.  A  year  ago  the  Sodus  line  took  a  lease  for  999  years  of  the  old  Glen 
Haven  Road  and  these  two  lines  have  been  merged  under  the  title  of  the 
Rochester  &  Sodus  Bay  Railroad,  with  a  capital  stock  of  $1,850,000.  The 
directors  are:  T.  J.  NichoU,  G.  G.  Morehouse,  Rochester;  C.  A.  Burbank, 
Joseph  E.  Buckley,  New  York;  D.  W.  Gibbs,  Montclair,  N.  J.:  John  L.  Lock- 
wood,  Roseland,  N.  J.,  Arthur  C.  Vaughan,  Garden  City,  N.  J. 
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ALBANY,  N.  Y.— The  Vermont  and  Whitehall  Railway  Company,  with  prin- 
cipal oiScc  in  New  York  City,  has  been  incorporated  with  a  capital  of  $500,000 
to  operate  an  electric  street  railroad,  nine  miles  long,  from  the  Delaware  & 
Hudson  depot  in  Whitehall,  to  the  Vermont  State  line,  to  intersect  the  pro- 
posed route  of  the  Rutland  Street  Railway.  The  line  lies  in  Washington 
County.  The  directors  are:  Daniel  A.  Slattery,  J.  Osgood  Nichols,  K.  C. 
.Morhous,  Paul  M.  Mowrey,  Leroy  W.  Baldwin,  Harry  M.  Gough.  Clinton  E. 
Breaine,   Donald   K.    Brown,  and  Ezra  A.   Tuttle,   of  New   York   City. 

YOUNGSTOWN,  OHIO.— The  Youngstown  &  Sharon  Railway  Company  wi'.i 
shortly  install  a  telephone  system  over  its  entire  road. 

CINCINNATI,  OHIO. — The  Cincinnati,  Georgetown  &  Portsmouth  Railroad, 
formerly   a   steam    road,   is   now   being   changed   to    electric   power. 

TOLEDO,  OHIO. — The  Toledo,  Bowling  Green  &  Southern  Traction  Com 
pany  is  erecting  a  temporary  power  station  at  Cygnet.  A  300-hp  unit  is  being 
installed. 

CANTO.N,  OHIO. — The  Canton-Akron  Railway  Company  has  closed  a  deal 
for  extensive  frontage  on  Springfield  Lake  near  Akron  and  it  is  the  intention 
to  erect  a  hotel  and  pavilion. 

MIDDLEFIELD,  OHIO. — .\t  a  meeting  of  citizens  of  Vernon,  Orargi.- 
ville  and  Kinsman  final  steps  were  taken  to  insure  the  construction  of  an  electric 
line  from  Middlefield,  Ohio,  to  Sharon,  Pa. 

CLEVELAND,  OHIO.— The  Eastern  Ohio  Traction  Company,  which  is 
preparing  to  extend  its  line  from  Garrettsville  to  Leavittsburg,  will  erect  a 
new  storage  battery  station  between  the  two  towns. 

YOU.N'GSTOW.N,  OHIO. — The  county  commissioners  have  granted  a  soye^'' 
franchise  to  the  Mahoning  Valley,  Southwestern  Railway  Company  for  its 
jiroposed  line  to  Struthers.     The  line  is  to  be  built  at  once. 

CINCIN.N'ATI,  OHIO. — Bids  have  been  received  and  contracts  will  be 
awarded  in  the  near  future  for  the  erection  of  the  new  interurban  terminal 
station  on   Sycamore  Street.     The   estimated  cost  is  $75,000. 

CLEVELAND,  OHIO.— Holcomb  &  Lattimer,  promoters  of  the  Cleve- 
land, Paincsvillc  &  Ashtabula  Railway,  have  accepted  the  franchise  granted 
in  Geneva.     The  road  is  to  be  completed  and  in  operation  by  July   :,   1903. 

AKRON,  OHIO.— The  Northern  Ohio  Traction  Company  will  apply  to  the 
city  council  for  a  renewal  of  the  city  lighting  contract.  The  company  has 
made  numerous  improvements  to  its  plant  to  take  care  of  the  growth  of  the  ci  y 

NEW.ARK,  OHIO.-The  Newark  &  Granville  Railway,  which  was  recently 
consolidated  with  the  Columbus,  Buckeye  Lake  &  Newark  Traction  Company, 
is  being  thoroughly  rebuilt.  New  rails  are  being  laid  and  new  cars  will  be 
instalU-d. 

YOUNGSTOWN,  OHIO. — The  council  has  passed  an  ordinance  granting  n 
franchise  to  the  Mahoning  Valley  Railway  Company  to  build  a  line  the  entire 
length  of  Mahoning  .\vcnue.  The  ordinance  was  bitterly  contested  by  residents 
along   the   route. 

FOSTORIA,  OHIO.- An  oil  well  drilled  on  the  right  of  way  of  the 
Toledo,  Fostoria  &  Findlay  Railway  is  flowing  100  barrels  a  day.  Other  wells 
will  he  drilled.  There  is  just  room  for  the  cars  to  pass  without  grazing  the 
edge  of  the  derrick. 

CLEVELAND,  OHIO. — Universal  transfers,  seven  tickets  for  a  quarter: 
nine  hours  and  good  wages  for  employees,  are  the  terms  which  the  United 
Trades  and  Labor  Council  will  ask  the  city  council  to  consider  in  exchange  for  a 
general   extension    of   all    street    railway    franchises. 

DAYTON,  OHIO.-  Officials  of  the  Appleyard  syndicate  have  decided  to 
give  Springfirhl  the  go-by  and  erect  the  new  cars,  barns  and  repair  shop  for 
the  Dayton.  Springfield  &  Urbana  Railway  at  Dayton.  The  structure  will  cost 
.nbocit   $50,000.      R.    G.   Gotwald,  of   Springfield,   is  preparing  plans. 

WESTON.  OHIO.-  The  Toledo,  Columbus.  Springfield  &  Cincinnati  Rail- 
way Company  has  commcnce<l  work  at  Weston  on  a  section  of  21  miles  running 
south  of  town,  along  which  entire  right  of  way  has  been  secured.  As  soon 
as  track  is  laid,  the  road  will  be  operated  temporarily  by  steam  motor  cars. 

CINCINNATI,  OHIO.— H.  H.  Kirkpatrick,  of  Joncsboro,  Tcnn.,  ii  to  buy 
material  for  a  line  to  be  built  between  Joncsboro  and  Johnson  City.  The  pro- 
ject has  been  financed  by  a  syndicate  headed  by  Wilfred  Jessup,  of  Richmond. 
Ind.  A  large  national  soldiers'  home  is  to  be  Imilt  lictwecn  the  towns  men 
tioncd. 

lU'CYRUS.  OHIO. — The  Ohio  Central  Traction  Company  proposes  to  use 
nothing  but  old  cars  on  the  Bucyrus  end  of  the  line  because  the  town  will  not 
permit  the  company  to  put  in  a  loop  so  that  cars  can  be  turned.  The  com- 
|iany  has  just  rcccive<l  several  new  interurban  cars  from  the  St.  Louis  Car 
Company. 

MANSFIELD.  OHIO.  The  Citizens'  Electric  Railway.  Light  &  Power  Com 
pany,  which  owns  the  city  lines  and  the  ShctbyMansfield  Railway,  has  placed 
an  order  with  the  PluTnix  Electric  Company,  of  Mansfield,  for  a  new  jookw 
generator.  Other  impruveniriils  are  to  be  made  at  the  power  station  of  the 
company. 

CON'NEAUT.  OHIO.  The  Conneaut  S,-  Southern  Railway  has  obtained  a 
franchise  to  build  into  the  center  of  the  village.  C.  Chapman,  the  promoter, 
claims  that  the  work  will  start  by  September.  1902.  The  right  of  way  from 
Cotmcaut  to  ^■(l\^ngstown  ha«  been  obtained.  TIk  power  house  will  be  located 
nt  Andovcr. 

roi.UMIU'S.  OHIO.-The  Columbus.  Delaware  &  Marion  Railway  has 
commenced  work  on  its  line  north  of  Delaware.  It  has  been  decided  to  build 
by  way  of  Prospect  and  it  is  quite  probable  that  a  spur  line  will  be  built  to 
take  in  Richwood  and  Magnetic  Springs.  Rails  are  being  received  for  the 
northern   extension. 

CLEVELAND.  OHIO.  — The  Muncie.  Hartford  &•  Ft.  Wayne  Traction  Com- 
pany, which  is  owned  largely  by  Cleveland  people,  has  increased  its  capital 
stock  from  $1  no. 000  tn  Si.ono.ooo.  Tht  road  is  now  being  built  between 
Muncie  and  Hartford  ami  will  he  erlcmlrd  to  Ft  Wayne  as  soon  as  tlir  first 
section    is  cou.pletcd. 


YOUNGSTOWN,  OHIO. — Park  &  Hamilton,  contractors,  have  commenced 
the  work  of  building  the  extension  of  the  Pennsylvania  &  Mahoning  VaJle> 
line  along  the  south  bank  of  the  Mahoning  River  to  Struthers,  the  ultimate  in- 
tention being  to  extend  to  Poland.  The  company  already  operates  to  Struthert 
on  the  north  side  of  the  river. 

CONNEAUT,  OHIO.-The  promoters  of  the  Conneaut  &  Eastern  Railway- 
announce  that  on  account  of  the  inability  to  secure  rails,  nothing  can  be 
done  on  the  line  this  fall  except  to  build  the  power  house.  Sixteen  miles  of 
rails  have  been  secured  to  complete  the  line  between  Erie  and  Girard  and  tht 
balance  will   be  built   next  year. 

YOUNGSTOWN,  OHIO.— Contracts  have  been  awarded  to  E.  M.  SconelJ 
Company  of  New  York  for  the  erection  at  Hasleton  of  large  car  barns  and 
power  house  for  the  new  extension  of  the  Pennsylvania  &  Mahoning  Valley 
Railway.  The  car  barn  will  be  a  steel  structure  and  it  will  cost  about  $40,000. 
Work  will  commence  at  an  early  date. 

CLEVELAND,  OHIO. — The  Everett-Moore  syndicate  is  planning  to  double 
track  the  Lake  Shore  Electric  Railway  between  Cleveland  and  Lorain.  The 
business  of  this  section  of  the  road  is  developing  rapidly  and  at  times  it  t» 
necessarj-  to  operate  fifteen-minute  ser\'icc.  When  the  freight  business  opca* 
up  the  line  will   be  more  crowded  than  ever. 

TOLEDO,  OHIO. — Work  is  to  be  started  at  once  on  the  extension  of  the 
Toledo  &  Monroe  Railway  from  Monroe  to  Detroit  over  right  of  way  secured 
when  the  road  was  originally  laid  out.  A  supply  of  rails  has  been  secure^J  ior 
immediate  deliver}'.  The  line  will  be  independent  of  the  Detroit  &  Toied> 
Shore  Line,  the  fate  of  which  is  still  undecided. 

OBERLIN,  OHIO. — Unknown  parties  are  securing  a  right  of  way  betweei* 
Oberlir  and  Lorain.  It  is  believed  that  the  Everett-Moore  syndicate  is  back 
of  the  project  with  a  view  of  building  a  branch  line.  It  is  claimed  that  pa»- 
sengers  could  go  to  Cleveland  considerably  faster  over  this  route  th*n  bjr 
way  of  the  Cleveland,  Elyria  &  Western. 

FREMONT,  OHIO.— A.  H.  Jackson  and  B.  R.  Dudrow,  promoters  of  the 
proposed  Fremont-Sandusky  Railway,  arc  meeting  with  unexpected  success  in- 
securing  right  of  way,  practically  no  one  opposing  the  project.  The  power 
house  will  be  located  on  Sandusky  Bay  and  a  pleasure  resort  will  be  located 
adjoining.     Franchises  in  the  two  cities  will   shortly  be  asked  for. 

COLUMBUS.  OHIO.-The  Central  Market  Street  Railway  Company  ha> 
increased  its  capital  stock  from  $500,000  to  $1,500,000.  Three- fourths  of  the 
amount  of  increase  is  in  preferred  stock.  S.  B.  Hartman  is  president  and  F.  W. 
Merrick,  secretary  of  the  company,  which  -was  formed  to  operate  the  city- 
portion   of  the  interurban   lines  owned   by   the   Appleyard   syndicate. 

MANSFIELD.  OHIO.-The  Mansfield,  Wooster  &  Canton  Traction  Com- 
pany has  been  incorporated  with  $10,000  capital  stock  to  build  a  line  from 
Mansfield  to  Canton  by  way  of  Wooster,  a  distance  of  about  60  miles  Georfe- 
H.  Billman,  J.  H.  Sigler,  J.  M.  Downey,  M.  S.  Abel.  George  H.  Taylor  and 
M.  S.  Abel,  of  Cleveland,  are  the  promotors.  James  Ritchie  formerly  city 
engineer,  of  Cleveland,   is  making  the   surveys. 

CLEVELAND,  OHIO.-The  new  road  which  is  projected  to  extend  frcm 
the  Middlefield  terminus  of  the  Eastern  Ohio  Traction  Company's  ro.i.i  '« 
Sharon,  Pa.,  will  be  known  as  the  Cleveland  &  Sharon  Railway,  tempor.-.ry 
organization  having  been  effected.  Much  of  the  right  of  way  has  been  secured 
and  citizens  of  the  various  towns  along  the  route  have  agreed  to  subscribe  to 
the  bonds  of  the  company.  The  promoters  are  Cleveland  and  New  York 
people. 

CLEVEL.-\ND,  OHIO.-The  Everett-Moore  holdings  in  the  Scioto  Valley 
Traction  Company,  amounting  to  60  per  cent,  of  the  capital  stock,  have  been 
sold  to  Cyrus  Iluling  and  other  Columbus  parties  who  have  been  interested  u» 
the  project.  The  road  is  being  built  from  Columbus  to  Circlcvillc  and  froa» 
Columbus  to  Lancaster.  Construction  will  now  lie  pushed  as  rapidly  as  pos- 
sible. The  only  change  in  the  organization  will  be  the  retirement  of  Barney 
.Mahler  as  president  and   Messrs.   Everett  and   Moore  as  directors. 

CINCINNATI,  OHIO. — The  Cincinnati  &  Northwestern  Traction  Company 
has  been  incon>orated  with  $15,000  capital  stock  by  Judge  Dennis  Dwyer, 
Albert  Emanuel,  C.  F.  McCrea,  C.  L.  McCrea  and  E.  M.  Hopkins.  It  is  pro- 
posed to  build  a  line  from  Cincinnati  to  Dayton,  and  a  deal  has  been  cl<<sed 
whereby  the  company  secured  a  private  turnpike  leading  out  of  Cincinnati  15 
miles  to  Bond  Hill,  Reading  and  Sharon.  The  promoters  decline  to  state  who 
arc  backing  them;  but  they  claim  the  Appleyard  syndicate,  which  is  •eckine 
entrance  to  Cincinnati,  is  not  interested. 

CINCINNATI.  OHIO.— Officials  of  the  Cincinnati.  Milford  &  Goshen  Tr*e- 
tion  Company  announce  that  construction  work  on  the  line  will  start  August  15. 
The  road  will  be  built  along  the  turnpike  and  will  be  double  track  a*  far 
as  Milford;  it  will  be  jo  miles  long.  Those  interested  are  B.  H.  Kannelt.  W. 
C.  Compton,  W.  A.  Goodman.  Eugene  Barney  and  J.  L.  Zimmerman.  Mr.  Bar- 
ney is  a  member  of  the  Barney  &  Smith  Car  Company.  Dayton,  and  Compton 
owns  the  turnpike  over  which  the  line  will  be  built.  It  is  stated  that  a  com- 
pany headed  by  Senator  Roudcbush  is  securing  private  right  of  way  for  a  line 
over  a  similar  route. 

TORO.VTO.  ONT.— Thomas  L.  Childs.  of  Akron,  who  has  promoted  scvrrat 
roads  in  Ohio,  represents  Cleveland  capitalists  who  propose  to  build  a  line  i:o-n 
Toronto  to  Hamilton,  a  distance  of  50  miles.  A  charter  has  been  v  •  '  '  .- 
a  line  between  these  two  cities  and  the  impression  is  that  the  Cle\' 
will  attempt  to  construct  their  line  under  it.  The  route  is  considt:;  .  <  f 
the  most  desirable  in  Canada. 

LATROBE.  r.\.-  It  is  Mid  that  the  Latrobe  electric  road  will  be  extr-Vf 
to  Derry  as  that  town  is  enjoying  a  boom.  The  road,  it  is  also  said,  may  ■  '^■- 
the  I-oyalhanna  at  Youngstown.  pass  through  Baggaley  and  Whitney  and  '  ■•  >- 
into  West   Latrobe  by  way  of  Dorothy  and  St,  Vincent. 

CHATT.\NOOG.\.  TENN.-The  Chattanooga  Electric  Railway  Company 
has  closed  a  contract  with  tlie  Chattanooga  Light  and  Power  Company  to 
furnish  a  large  amount  of  additional  power,  which  has  been  rendered  necessanr 
by  the  increase  in  the  number  of  lines  of  the  Electric  Railway  Company. 
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THE  AUTOMOBILE. 


INDIANA  AUTOMOBTLE  LINE.— Rhodes  Bros,  have  organized  a  com- 
pany to  establish  an  automobile  line  between  New  Albany  and  Vincennes.  The 
new  autos  will  carry  i6  persons  each  and  will  displace  the  old  time  "Deadwood" 
stage  coaches  that  have  been  carrying  passengers  between  these  points  for 
nany  years. 

NEW  YORK-BOSTON  RUN.— The  committee  of  the  Automobile  Club  of 
America  in  charge  of  the  proposed  soo-mile  reliability  run,  from  this  city  to 
Boston,  has  fixed  on  Thursday,  Oct.  9,  for  the  start  of  the  trip.  The  route 
will  be  via  Norwalk,  Bridgeport,  New  Haven,  Hartford,  Springfield,  and 
Worcester,  arriving  in  Boston  on  the  afternoon  of  Saturday,  Oct.  11.  Sunday 
will  be  spent  i'n  Boston,  the  start  on  the  return  trip  being  made  on  Monday 
morning,  Oct.  13,  over  the  same  route,  arriving  in  New  York  on  Wednesday 
afternoon,  Oct.  15.  Each  vehicle  will  carry  an  official  observer,  who  will  be 
provided  by  the  club,  and  the  run  will  be  open  to  all  classes  of  self-propelled 
vehicles  made  either  in  the  United  States  or  abroad. 


NEW    INDUSTRIAL    COMPANIES. 

THE  SIMPLEX  ELECTRIC  HEATING  COMPANY  has  been  formed. 
George    U.    Crocker,    president;    C.    A.    Morss,    Jr.,    treasurer;    capital,    $80,000. 

THE  HUGHES  TELEPHONE  MANUFACTURING  COMPANY,  of  Balti- 
more, has  been  incorporated  to  manufacture  telephone  supplies,  etc.;  capital, 
$100,000. 

AMERICAN  FIRE  EXTINGUISHER  COMPANY  has  been  formed  under 
the  laws  of  New  York  by  L.  A.  Richter,  J.  C.  Blanche,  and  E.  R.  Huckel, 
with  a  capital  stock  of  $100,000. 

THE  HARRISON  WILLIAMS  COMPANY,  Toledo,  Ohio,  has  been  incor- 
porated under  the  laws  of  Delaware  with  $200,000  capital  stock  to  manufacture 
railway  and  electric  railway   supplies. 

DIAPHRAGM  STORAGE  BATTERY  COMPANY  has  been  formed  undei- 
th»  laws  of  New  York  with  a  capital  stock  of  $10,000.  The  directors  are  J.  H. 
Robertson,  E.  Edwards  and  G.  Wexler,  of  Brooklyn. 

BLANCHE  FIRE  ALARM  COMPANY,  of  New  York  City,  has  been 
founded  under  the  laws  of  Delaware  to  make  and  sell  thermostats  under  the 
patents  of  Joseph  C.  Blanche,  with  a  capital  of  $50,000. 

H.  W.  McCANDLESS  &  COMPANY,  to  be  interested  in  electrical  lamps, 
has  been  formed  under  the  laws  of  New  York  with  a  capital  stock  of  $10,000. 
Directors:   H.  W.   McCandless  and  J.   E.   McCandless,  of  Orion,  111. 

THE  AUTOMOBILE  RENTING  COMPANY,  of  St.  Louis,  has  been 
incorporated  with  a  capital  stock  of  $2,000,  all  paid.  The  incorporators  are 
Harry  S.  Turner,  Jr.,  Max  R.  Orthwein,   Ralph  H.  Orthwein  and  others. 

THE  WARREN  LIGHT  AND  MANUFACTURING  COMPANY,  of  Min- 
neapolis, Minn.,  has  been  formed;  capital,  $10,000;  incorporators:  Benjamin 
Warren,  Jr.,  and  L.  H.  Murray,  of  Peoria,  111,  and  J.  B.  Christian,  of  Min- 
neapolis. 

THE  ELECTRIC  SIGNAL  COMPANY,  which  has  been  incorporated  i.- 
Arizona  with  a  capital  stock  of  $30,000,000  by  P.  A.  McClain,  H.  H.  Hallowcll 
and  J.  C.  Foering,  of  Philadelphia,  proposes  to  do  a  general  electrical  business, 
making   a    specialty   of    electric    signals    for    railroads. 

THE  GENERAL  ELECTRICAL  INSPECTION  COMPANY  to  prevent 
electrical  fires  is  being  formed  with  these  officers:  President,  Charles  H.  Sim- 
mons; vice-president,  T.  P.  Gilvan;  general  manager,  F.  M.  MacDonald;  sec- 
retary, H.  Hardy;  treasurer,  George  M.  Hard;  electrical  engineer,  Charles 
E.  Knox. 

THE  MISSISSIPPI  VALLEY  AUTOMOBILE  COMPANY,  manufacturers, 
filed  articles  of  incorporation  last  week.  The  paid-in  capital  stock  of  $48,000 
consists  of  480  shares,  valued  at  $100  each.  Harry  S.  Turner,  Jr.,  holds 
240  shares.  Max  R.  Orthwein  162,  Ralph  H.  Orthwein  48,  H.  M.  Coudrey  10, 
Geo.   A.  Myer  10,  and  Henry  Koehler,  Jr.,   10. 


LEGAL. 


LANCASTER,  OHIO.— Edmund  Dickey,  a  director  of  the  Consumers'  Car- 
bon Company,  has  brought  suit  to  restrain  Charles  Britton  et  al.  from  issuing 
$60,000   of   treasury    stock. 

HAVANA  LIGHTING. — The  Spanish-American  Light  and  Power  Company 
l:-s  appealed  to  the  Supreme  Court  at  Havana,  Cuba,  asking  that  body  to 
declare  null  the  resolution  of  the  Council  of  Secretaries  to  the  effect  that  the 
•secretary  of  Public  Works  is  the  proper  one  to  decide  in  the  matter  of  a  con- 
cession to  Sefior  Castaneda  for  the  construction  of  an  electric  plant.  The  Pres- 
ident of  the  Supreme  Court  has  decided  that,  though  the  Constitution  of  Cuba 
gives  the  Supreme  Court  power  to  decide  questions  of  constitutionality,  it  also 
speaks  of  a  law  regulating  the  organization  of  and  powers  of  courts  and  the 
method  of  their  exercising  their  functions,  which  law  has  not  yet  been  made; 
and  that,  therefore,  it  cannot  enter  into  a  matter  such  as  the  one  brought  before 
it  until  the  law  shall  have  been  made. 


PERSONAL. 


MR.  HORACE  PORTER,  for  some  time  assistant  superintendent  of  the 
Cincinnati  Traction  Company,  has  become  superintendent  of  the  street  railway 
at  Paducah,  Ky. 

MR.  M.  A.  OBERLANDER,  purchasing  agent  of  the  Western  Electric  Com- 
pany, New  York  City,  is  taking  a  long  needed  rest  by  the  enjoyment  of  a  fev/ 
weeks'   vacation  at  the  Thousand   Islands. 


MR.  O.  E.  OLESON,  for  six  years  chief  engineer  of  the  power  plant  of  the 
Toledo  Railways  &  Light  Company,  has  resigned  to  accept  a  similar  positioo 
with    the   Rapid    Transit    Company,    of   Minneapolis. 

MR.  EDWARD  SPELLMAN,  of  Oeveland,  has  been  appointed  superin- 
tendent of  the  Ohio  Central  Traction  Company's  lines,  w^hich  are  the  property 
of  the  Pomeroy-Mandelbaum  syndicate  of  Cleveland. 

MR.  H.  B.  CAMP,  vice-president  of  the  Cleveland,  Richfield  &  Akron  Trac- 
tion Company,  has  resigned  his  position  because  he  claims  it  is  not  possible 
to  secure  a  franchise  from  the  council  of  Akron  without  the  liberal  use  of 
money,   to  which  he  declines  to  be  a  party. 

MR.  T.  GRAHAM  LITTLEBOY,  M.  I.  E.  E.,  of  Brymbo.  England,  who  has 
been  for  several  weeks  at  Sydney,  Cape  Breton,  installing  an  important  plant 
of  special  electrical  apparatus,  has  visited  New  York  the  present  week,  and 
will  look  up  electrical  matters  while  in  the   United  States. 

MR.  J.  C.  BENNETT,  auditor  of  the  Westinghouse  Electric  ic  Manufactur- 
ing Company  of  East  Pittsburg,  sailed  for  England  recently  on  business  con- 
nected with  the  British  Westinghouse  and  Electric  Manufacturing  Company. 
Mr.    Bennett   was  given  a   dinner   by  his  office   force   as  a   "send-off." 

MR.  C.  J.  GLIDDEN  and  his  wife  are  now  traveling  through  Europe  in  their 
latest  automobile,  the  termini  of  the  trip  being  London  and  Venice.  The  round 
trip,  never  going  twice  over  the  same  ground,  will  cover  3,820  miles.  Mr. 
Glidden  is  as  enthusiastic  an  automobilist  as  he  once  was  a  telephonist. 

MR.  F.  W.  WEISS,  formerly  of  the  firm  of  Jalden,  Walker  &  Weiss,  New 
York  City,  has,  since  its  dissolution,  established  himself  in  offices  at  12? 
Broadway,  where  he  will  continue  the  practice  of  corporation,  commercial  and 
legal  accounting  in  all  its  branches.  Mr.  Weiss  is  very  well  known  in  the  elec- 
trical and  street  railway  field. 

MR.  H.  E.  CHACE. — The  appointment  has  been  made  of  Horace  E.  Chace 
to  the  position  of  assistant  superintendent  of  telegraph  for  the  Atchison,  To- 
peka  and  Santa  Fe  Railroad  system-s  to  succeed  Mr.  Andrew  Smith,  deceased. 
He  will  be  in  charge  of  the  telegraph  system  of  the  railroad  on  all  lines  west 
of   Albuquerque. 

MR.  HUGH  J.  McGOWAN,  president  of  the  Indianapolis  Street  Railway 
Company,  has  subscribed  $10,000  to  tht.  fund  now  being  raised  to  secure  a 
national  technical  institute  in  that  city.  ]\Ir.  McGowan  says  that  if  young  men 
receive  the  necessary  training  to  fit  them  for  a  place  in  the  comtliercial  and 
mechanical   world   the   social    problem   will   be   solved. 

MR.  C.  O.  BAKER,  JR.,  has  been  appointed,  with  his  brother,  residuary 
legatee  of  his  uncle,  Mr.  C.  O.  Baker,  the  banker,  of  Newark,  who  died  re- 
cently leaving  a  very  large  estate.  A  Baker  memorial  fund  is  created,  and 
there  are  some  38  specific  personal  and  charitable  bequests  ranging  from  $1,000 
to  $60,000.  It  is  understood  that  the  remainder  of  the  estate  will  reach  a  con- 
siderable figure. 


Urabe  flotes. 


CINCINNATI,  OHIO.— The  Ritter  Electric  Company  of  Cincinnati  has 
increased  its  capital  stock  from  $15,000  to  $50,000.  John  C.  Mulvihill  is  pres- 
ident and  C.  A.   Hofling,  secretary  of  the  company. 

BULLOCK  ELECTRIC  MANUFACTURING  COMPANY'S  ornamental  cal- 
end.ar  card  for  August  bears  an  excellent  portrait  of  Werner  von  Siemens, 
and  on  the  back  is  a  succinct  sketch  of  his  career. 

TECHNICAL  AD\^ERTISir>'G.— Mr.  Ray  D.  Lillibridge,  who  prepares  and 
handles  the  advertising  for  a  number  of  well-known  concerns,  has  just  issued 
a  neat  and  pithy  circular  devoted  to  his  business  and  announcing  his  change  of 
address  to   170  Broadway,   New   York   City. 

WARREN,  OHIO. — The  Colonial  Electric  Company  has  completed  its 
annual  inventory  and  the  factory  has  been  put  into  shape  to  take  care  of  in- 
creased business.  The  fan  department  has  been  unable  to  keep  up  with  its 
orders  and  the  advance  orders  for  incandescent  lamps  indicate  another  very 
busy   season   in   that  line. 

THE  CHAPMAN  LIGHTNING  ARRESTER  for  telephone  and  telegraph 
lines  is  a  new  efficient  and  thoroughly  reliable  type  of  arrester  for  the  protection 
of  instruments,  poles  and  other  property.  The  Electric  Appliance  Company, 
Chicago,  are  sending  out  circulars  illustrating  and  describing  it,  and  which 
they  will  gladly  mail  upon  application. 

LATHBURY  &  SPACKMAN,  of  Philadelphia,  inform  us  with  regard  to 
our  recent  article  on  the  Alsen  American  Cement  Works  on  the  Hudson,  that 
they  were  the  engineers  of  this  interesting  plant.  We  are  glad  to  note  this 
fact  and  to  give  them  the  credit  due  for  a  notable  power  installation,  which  was 
made   under  their  plans,   specifications  and  supervisio:\ 

BUFFALO  FORGE  COMPANY,  of  Buffalo.  N.  Y.,  have  just  issued  a 
new  edition  of  the  catalogue  on  their  improved  ventilators.  The  previous  cata- 
Icsue  is  exhausted  and  the  new  one  is  likely  to  be  in  as  large  demand.  The 
data  is  presented  interestingly  and  clearly,  and  the  apparatus  has  qualities  of 
great  merit. 

THE  AUTOMOBILE  &  CYCLE  PARTS  COMPANY,  of  Cleveland,  Ohio, 
will,  after  Aug.  i,  transact  business  under  the  name  of  the  Federal  Manu- 
facturing Company.  The  change  in  title  will  not  in  any  way  affect  the  man- 
agement of  the  company  or  the  business  of  its  factories.  The  products  of  the 
company's  factories  are  so  diversified  that  a  more  comprehensive  name  became 
n->cessary;    hence   the    change. 

THE  CHICAGO  FUSE  WIRE  &  MFG.  COMPANY  state  that  since  of- 
fering their  souvenir  paper  weight  a  few  months  afo,  this  little  article  has  come 
to  be  in  great  demand  and  they  have  sent  out  already  a  great  number  of  them 
on  requests  from  their  customers;  also  that  they  have  had  a  large  number  of 
requests  from  others  on  their  proposal  to  send  this  article  for  10  cents  to  cover 
postage  and  packing.  This  company  reports  a  steadily  increasing  demand  for 
their  popular  line  of  fuse  wire  and  links  and  telephone  supplies. 


UNITED   STATES   PATENTS   ISSUED  JULY   28,    1902. 

[Conducted  by  Wm.  A.    Roscnbaum,   Patent  Attorney,    140  Nassau   St.,  N.   Y.] 

705,549.  SIGNAL  DEVICE;  H.  S.  Balliet,  Bethlehem,  Pa.  App.  filed  April  10. 
1902.  An  electric  fan  is  put  inside  of  a  signal  box  and  kept  running,  to 
prevent  the  deposit  of  moisture  or  dust  upon   the  instruments. 

705,558.  ELECTRIC  CLOCK;  J.  Butcher.  New  York,  N.  Y.  App.  filed  Oct. 
16,    1901.      Details   of   the   circuit   closing   apparatus. 

705,561.  RHEOSTAT;  William  H.  Chapman,  Portland,  Me.  App.  filed  Dec. 
14,  1901.  The  segments  are  very  thin  plates  set  on  edge  and  insulated 
so  as  to  occupy  the  smallest  possible  linear  space,  for  the  travel  of  the 
contact. 

705.583.  ELECTRIC   SIGNAL;    A.    J.    Haycox,    Mansfield,    Ohio.      App.    filed 
'     April    10,   1902.     A  signal  lamp,  one   terminal  of  which   is  connected   with 

the    trolley    wire,    while    the    other    leads    through    a    hand    switch    to    the 
return. 

705.584.  SIGNAL  MECHANISM;  Reinhold  Herman,  Crofton,  Pa.  App.  filed 
Oct.  25,   1901.      Details. 

705,597.  ELECTRIC  SIGN;  Thomas  E.  Murray,  New  York.  N.  Y.  App.  filf.l 
Feb.  II,  1902.  Each  socket  is  formed  with  a  flange  which  is  secured  by 
screws  to  the  front  plate  of  the  sign. 

705,616.  GALVANIC  BATTERY;  Charles  B.  Schoenmchl,  Waterbury,  Com.. 
App.  filed  Dec.  i,  1900.  The  elements  are  held  fixably  in  position  in  the 
cc.I  by  rigid  arms  attached  to  the  cover  and  by  making  the  zinc  in  the  for.n 


705,786. — Automatic    Switch. 

of  a  cylinder  and  forcing  it  towards  the  side  walls  of  the  cell  by  meant 
of  a  spring  ring,  the  depolarizer  being  in  the  space  between  the  cylinder 
and  the  cell  walls. 

705.630.  SKl'ARATOR  rOR  ELECTRIC  ACCUMULATION  PLATES;  Ricli- 
ard  Alexander  K:itz,  Berlin,  (icrmany.  App.  filed  Oct.  18,  1901.  A  double 
grid   in   wliicli   llir   liars  of   one   cross   the   spaces  of   the  other. 

705,651.  REDUCTION  OF  METALS  FROM  THEIR  ORES,  ETC..  IN 
ELECTRICALLY  HEATED  FURNACES;  R.  C.  Contardo,  Sevres,  France. 
App.    filed    Dec.    I,    1897.      (Sec   page    a  18.) 

705.662.  ELECTRIC  SIGNAL  FOR  RAILWAY  CABS;  Joseph  W.  Frot*. 
Washington.  D.  C.  App.  filed  Jan.  25,  1902.  The  signal  instruments  are 
in  a  local  circuit  t<n  the  cab,  which  is  controlled  by  a  relay  in  a  circuit 
shunting   the   car   motor. 

705.668.  KI.IXTRIC  HEATER;  William  S.  Hadaway.  Jr..  New  York.  N.  Y. 
App.  filed  Sept.  ^4,  1898.  A  plate  having  an  upwardly  turned  flange 
all  around;  a  heater  suitably  insulated  nn  the  tK>ttom  of  the  plate,  and  n 
cover  plate  deposited  upon  the  insulation  and  held  by  the  overturned  flange. 

705.685.  TELEPHONY;  J.  Lyons.  Charmian.  Pa.  App.  filed  Sept.  2.  1899. 
(See  page  219.) 

705.686.  TELEPHONY;  J.  Lyons.  Washington.  D.  C.  App.  filed  April  23. 
190a.     (Sec  page  210.) 

705.727.  MKTIKMI  OF  TRE.\TlNn  METALLIC  OXIDS  IN  THE  PRO- 
DUCTION OF  METALS  AND  ALLOYS;  F.  C.  Weber.  Chicago.  III.  App 
filed  April    15.   1901.      (Sec  page  218.) 

705.7-3-  DEVICE  FOR  LIGHTING  LAMPS  BY  ELECTRICITY;  S.  M. 
Meyer.  Brooklyn.   N.   Y.     App.  filed  Jan.   3,    1898.     Details. 

705,786.  AUTOMATIC  SWITCH;  Herman  A.  Poppcnhusen.  Evanston.  III. 
App.  filed  Oct.  31,  1 90 1.  In  a  system  wherein  a  storage  batferj-  is  charge<l 
from  a  ilyii.inio  the  automatic  switch  carries  two  coils,  one  in  a  shunt  to 
the  b.ittery,  and  the  other  in  a  shunt  across  the  dynamo.  When  the  voltage 
of  the  battery  exceeds  that  of  the  dynamo  the  main  circuit  is  opened. 


705,798.  TROLLEY;  William  L.  Von  Hardenburg,  Brooklyn,  N.  Y.  Ap?. 
filed  June  22,  1901.  A  specific  construction  of  that  type  of  trolley  wheel 
in  which  a  spiral  groove  leads  from  the  hub  to  the  tread  of  the  wheel  so 
that  the  displaced  trolley  wire  will  be  returned  to  its  proper  position. 

705,802.  CABLE  TERMINAL  BOX  FOR  ELECTRICITY  SUPPLY  PUR- 
POSES; George  Wilkinson,  Harrowgate.  England.  App.  filed  April  21,  1902. 
The  ends  of  the  cable  and  the  ends  of  the  service  conductors  are  in  the 
form  of  discs  strung  upon  a  core  suitably  insulated  from  each  other  wbe^e 
necessary  and  held  in  proper  contact  by  spring  pressure. 


705,811. — Insulating  Support   for   Metallic  Circuits. 

705,805.  ELECTRIC  ANNUNCIATOR;  William  R.  Winter,  Trenton,  N.  f. 
App.  filed  Nov.  IS,  1901.     A  non-interfering  signal  box. 

705,811.  INSULATING  SUPPORT  FOR  METALLIC  CIRCUITS;  John  ScoM 
Allen,  Los  Angeles,  Cal.  App.  filed  Nov.  30,  1902.  Two  knob-insulators  »rt 
upon  the  cross  arm  support  between  them  a  block  upon  which  a  third  in> 
sulator   is  mounted,   the  latter  carrying  the  wire. 

705,825.  TROLLEY  HEAD  AND  WHEEL;  Walter  A.  E.  Davis,  Toledo,  Ohio. 
App.    filed   Dec.    18,    1901.      Details. 

705,848.  ELECTRIC  liAILWAY;  Charles  J.  Kintner,  New  York.  N.  Y.  App. 
filed  Feb.  28.  1902.  A  switch  journaled  with  its  axis  of  rotation  parallel 
with  the  track  rails  and  provided  with  means  for  adapting  it  to  be  rotated 
gradually  and  continuously  about  its  axis  as  a  car  passes  over  it. 

705.850.  ELECTRICAL  PANEL  BOARD;  Hubert  Krantz,  Brooklyn,  N.  Y 
App.  filed  March  12,  1902.  A  protecting  cover  over  the  board  is  provided 
with  openings   through    which  the  handles   of   the   several   switches  project. 

705.854.  GENERATING  APPARATUS  FOR  CAR  LIGHTING;  Albert  K. 
Madden,  Newark,  .V.  J.  App.  filed  Feb.  24.  1902.  1  .le  dynamo  is  flexibly 
mounted  and  carries  a  friction  pulley;  another  friction  pulley  on  the  axl« 
is  connected  with  the  first  mentioned  by  a  third  friction  pulley  mounted 
on  the  end  of  a  movable  link. 

705.882.  TROLLEY;  Thomas  W^  Sutton,  Pittsburg.  Pa.  .\pp.  filed  May  7. 
1902.     Details  of  a  device  for  preventing  a  wheel  from  leaving  the  wire. 

705.919.  ELECTRIC  BATTERY;  Edwin  R.  Gill,  New  York,  N.  Y.  App.  filed 
Nov.   15,   1901.     The  upper  end  of  the  zinc  cylinder  of  a  dry  cell  is  tcrcf 


705.919.-   Electric    Bar-. 

threaded  to  tcceivc  a  cap  which  carries  the  binding  posts  and  makes  rcaly 
contact  with  the  poles  of  the  battery  wlicn  it  is  applied  thereto. 

705.935.  MAGNETIC  CORE  FOR  INDUCTANCE  COILS;  J.  C.  Lee.  Broot- 
line.  and  E.  H.  Colpilts.  Boston,  Mass.  App.  filed  Nov.  30.  1901.  (Si« 
Current   News  and  Notes.) 

705.936.  LOADED  ELECTRIC  CIRCUIT;  J.  C.  Lee,  Brookline,  and  E.  H 
Colpitts.  Boston.  Mass.     ,\pp.  filed  Nov.  30,  1901.     rSe«  Current  News  «n'l 
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The  Metric  System. 

One  of  the  most  interesting  and  important  steps  taken  by  the 
Colonial  Conference  that  has  just  been  sitting  in  London  is  the  adop- 
tion of  a  resolution  in  favor  of  the  metric  system  for  all  the  British 
colonies.  Perhaps  too  much  weight  may  be  attached  to  this  expres- 
sion of  opinion,  but  the  colonial  statesmen  met  strictly  for  busi- 
ness, and  would  certainly  not  approve  of  such  a  change  or  policy 
unless  they  knew  that  it  was  in  harmony  with  the  sentiments  of  their 
people,  whether  in  Canada,  at  the  Cape,  or  away  off  in  Australia 
and  New  Zealand.  We  are  inclinea  ourselves  to  derive  encourage- 
ment from  this  formal  utterance,  and  to  believe  that  in  a  short  time 
necessary  steps  will  be  taken  to  give  it  force,  wherever  the  state  of 
the  law  so  requires.  The  progressiveness  of  the  British  colonies 
is  a  familiar  social  phenomenon,  and  their  approval  of  the  metric 
system  will  do  much  to  assist  in  moulding  opinion  and  action  in 
the  United  Kingdom,  as  it  has  already  done  in  other  matters.  The 
benefit  to  international  intercourse  cannot  be  overestimated,  and 
we  may  be  sure  that  the  colonial  officials  did  not  go  on  record  with- 
out adducing  weighty  arguments  of  that  nature  in  support  of  their 
resolution.  We  are  not  aware  what  process  exists  for  giving  force 
and  validity  to  these  verdicts  and  decisions  reached  by  the  states- 
men of  Greater  Britain,  but  it  is  safe  to  infer  that  practical  leaders 
of  colonial  politics  do  not  meet  merely  to  pass  resolutions.  Their 
function  is  indeed  growing  rapidly  into  one  of  vast  significance  and 
utility,  and  it  was  never  exerted  to  more  beneficial  unif3ang  effect 
than  in  helping  to  create  throughout  the  wide  dominion  of  King 
Edward  a  simple,  universal  system  of  weights  and  measures. 


IMPORTANCE   OF   ELECTRICAL   DEVELOPMENT. 

In  our  comment  last  week  upon  the  wholesale  adoption  of  elec- 
tricity in  New  York  City,  to  meet  every  one  of  the  new  trans- 
portation problems,  we  remarked  that  this  evidence  of  the  impor- 
tance of  modern  electrical  development  was  encouragement  to  all 
engaged  in  the  field,  being  but  symptomatic  of  corresponding  work 
and  plans  in  other  cities  and  in  other  parts  of  the  world.  As  we 
have  noted  in  another  discussion  of  trolley  work,  the  electrical  en- 
gineer and  manager  finds  himself  by  sheer  growth  and  evolution 
of  his  work  launched  0.1  enterprises  and  responsibilities  the  mag- 
nitude of  which  he  is  prevented  from  realizing  by  the  mere  activity 
itself  that  is  thus  forced  upon  him.  It  was  but  the  other  day  that 
they  were  building  cable  lines  in  New  York;  it  was  but  the  other 
day  that  electrical  tests  on  the  elevated  road  were  abandoned  as 
unpromising;  and  yet  all  of  a  sudden  the  electrical  engineer  is 
aroused  to  the  fact  that  all  old  and  present  work  is  swept  away 
to  make  room  for  him  and  his  methods. 


The  distance  that  has  thus  been  traveled  in  some  ten  years  was 
admirably  and  strikingly  brought  out  a  few  weeks  ago  by  Mr. 
George  H.  Gibson  before  the  American  Association  for  the  Ad- 
vancement of  Science,  and  brief  note  was  made  in  these,  columns 
at  the  time  of  his  paper,  which,  devoted  to  the  economic  influ- 
ences of  the  electrical  industries  of  Pittsburg,  made  a  splendid 
generalization  of  electrical  development  as  a  whole  as  a  measure  of 
civilization.  Recurring  to  his  impressive  figures,  it  may  be  noted 
that  the  total  electrical  power  in  kilowatts  per  1,000,000  people  in  the 
whole  world,  outside  of  the  United  States,  is  640;  in  Great  Britain, 
the  highest  outside  of  the  United  States,  7-00o;  while  in  the  United 
States  it  is  26,320.     The  total  capital  invested  in  electrical  »inder- 
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takings  in  the  world  outside  of  the  United  States  is  45  cents  per 
capita;  in  Great  Britain,  the  highest  outside  of  the  United  States, 
it  is  $4.25,  and  in  the  United  States  $38.18.  The  miles  of  electrically 
operated  railway  are,  in  the  whole  world,  outside  of  the  United 
States,  464  per  million  people;  in  Germany,  the  next  highest  of 
foreign  countries,  41.8  miles,  and  in  the  United  States,  276.2  miles. 
Even  more  striking  is  the  fact  that  the  new  plant  of  the  Manhattan 
Elevated  Railway,  of  New  York  City,  will  have  a  total  power, 
available  for  traction,  of  40,000  kilowatts,  equal  to  the  total  electric 
power  available  for  traction  purposes  in  France.  Further,  if  we 
take  New  York  City  as  a  unit,  the  total  power  now  available,  or 
shortly  to  be  available,  will  approximate  that  at  present  found  in 
the  Empire  of  Germany.  The  five  mammoth  power  houses  on  Man- 
hattan Island  have  a  total  normal  rating  of  some  322,500  hp,  and 
a  maximum  rating  of  478,000  hp.  This  is  enough  power  to  lift  the 
whole  population  at  the  rate  of  80  feet  per  minute,  or  much  faster 
than  an  athletic  man  can  for  any  length  of  time  run  upstairs.  In 
other  words,  the  work  of  these  five  central  power  plants  is  more 
than  could  be  done  by  all  the  people  on  the  Island  working  contin- 
uously. In  the  United  States  is  developed  69  per  cent,  of  all  elec- 
tricity available  in  the  world,  76  per  cent,  of  all  that  portion  avail- 
able for  traction,  76^  per  cent,  of  all  the  electric  railway  mileage, 
and  Sy/j  per  cent,  of  all  the  trolley  cars. 


These  arc,  indeed,  profoundly  impressive  and  suggestive  figures, 
so  far  as  the  lighting  and  power  of  this  country  are  concerned,  and 
might  even  be  carried  further.  If  we  take  into  account  the  con- 
sumption annually  of  electrical  apparatus  in  the  United  States,  and 
add  to  it  the  amounts  spent  on  trolley  riding,  electric  lighting, 
telegraphy  and  telephone  service,  it  is  soon  seen  that  we  are  spend- 
ing more  as  a  nation  for  electricity  than  for  daily  bread.  The  sum 
spent  on  electricity  certainly  reaches  between  $7  and  $8  per  head, 
in  the  United  States;  a  figure  far  surpassing  the  corresponding  ex- 
penditure of  any  other  nation. 


The  Submarine  Torpedo-Boat. 

We  note  with  pleasure  that  during  the  recent  French  naval  man- 
fcuvres  the  electric  submarine  boats  "Gymnote"  and  "Zede"  scored 
handsomely  against  three  battleships.  It  looks  as  if  this  type  of  under- 
water warfare  had  come  to  stay.  Apparently  the  French  are  a  bit 
in  the  lead  in  its  development.  Our  own  Holland  boats  seem  to  be 
exceedingly  well  designed  and  manageable,  but  they  have  not  yet 
been  tried  out  so  thoroughly  as  the  foreign  craft,  which,  of  course, 
have  the  material  advantage  of  a  much  longer  period  of  experimenta- 
tion. The  most  serious  difficulty  with  submarine  boats  seems  not 
now  to  be  the  mere  question  of  motive  power  or  mechanism  generally, 
hut  the  far  more  serious  one  of  rinding  the  object  of  attack.  The 
French  boats,  we  believe,  have  observation  tubes,  which  enable  them 
to  get  at  least  a  transient  view  of  the  enemy  when  still  just  under 
the  surface,  liut  even  with  this  advantage,  steering  the  proper  course 
must  l)c  no  easy  matter,  particularly  as  attacks  must  generally  be 
Miadc  under  cover  of  darkness,  .\sidc  from  this  the  mere  presence  of 
such  a  deadly  instrument  has  a  moral  effect  that  can  hardly  be  over- 
estimated. Even  the  bravest  men  may  well  wax  nervous  in  the  pres- 
ence of  sucli  a  foe  that  deals  a  stab  in  the  darkness  and  slips  away 
unseen. 

If  subniaiine  boats  become  fairly  common,  they  will  tend  to  develop 
new  lines  of  naval  tactics;  of  just  what  kind  it  is  hard  indeed  to  say, 
There  seems  to  be  at  present  no  definite  reply  to  a  submarine  attack. 
One  can  hardly  organize  a  similar  underwater  defense,  for  the  foe 
could  only  be  found  by  accident,  and  the  present  boats  at  least  are 
somewhat  lacking  in  means  of  otTencc  against  their  own  kind.  One 
thing  is  certain,  that  in  future  wars  a  blockade  will  be  vastly  harder 


to  maintain  than  it  has  ever  been  before,  for  the  tactics  pursued  at 
Santiago,  of  closing  in  at  night  and  using  searchlights,  would  be 
highly  dangerous  in  face  of  submarine  boats,  to  say  nothing  of  the 
gun  fire  of  an  active  and  vigilant  enemy.  If  it  becomes  possible  to 
construct  craft  with  a  large  radius  of  action,  even  when  nmning  on 
the  surface,  they  will  be  still  harder  to  deal  with.  Under  water, 
a  light  and  powerful  storage  battery  would  add  greatly  to  their 
terrors  by  giving  increased  range  and  speed ;  but  even  in  their  present 
state  they  are  dangerous  neighbors  indeed. 


The  Perennial  Trolley  Accident. 

We  have  been  having  this  summer  the  usual  ghastly  series  of 
trolley  accidents,  and  without  desiring  to  be  unduly  censorious  we 
must  say  that  it  is  time  to  utter  a  note  of  warning.  Years  of  experi- 
ence have  taught  that  single  track  systems  must  be  operated  with 
extreme  caution  if  accidents  are  to  be  avoided.  It  is  not  enough  to 
provide  turnouts  and  then  to  trust  the  rest  to  the  sometimes  meagre 
discretion  of  engineers  and  conductors.  So  long  as  trolley  cars  were 
built  and  operated  on  the  general  lines  of  the  old  horse  cars,  there  was 
little  danger  of  serious  trouble,  for  the  cars  were  light,  easily  checked 
with  hand  brakes,  and  were  run  at  very  moderate  speeds.  If  a  car 
were  off  its  schedule  and  another  came  around  the  curve  ahead,  there 
was  little  trouble  in  bringing  both  to  a  stop.  But  the  increasing  de- 
mands upon  trolley  service  have  changed  all  that,  and  now  the  larger 
electric  lines  run  cars  little  lighter  than  ordinary  steam  passenger 
coaches,  at  speeds  fully  as  great  as  those  attempted  on  the  less  pre- 
tentious class  of  steam  roads.  With  these  severer  conditions  of  ser- 
vice, the  measures  taken  to  insure  safety  have  not  improved  in  equal 
measure,  so  tliat  we  now  have  many  electric  lines  which  are  operating 
in  a  manner  that  would  be  considered  unsafe  by  any  competent  steam 
railway  man. 


The  evil  is  not,  we  think,  at  all  due  to  recklessness  on  the  part  of 
electric  railway  managers,  but  to  lack  of  full  appreciation  of  the 
conditions  which  really  exist.  Speeds  have  increased  gradually,  and 
cars  have  slowly  grown  longer  and  heavier,  and  the  whole  subject 
has  been  approached  from  the  street  railway  side  by  a  process  of 
evolution.  Most  electric  railway  managers,  even  on  the  large  sys- 
tems, are  graduates  of  tramway  service,  and  their  extra-urban  sys- 
tems pass  into  serious  railway  work  without  a  conspicuous  break. 
Hence,  they  are  taken  to  a  certain  extent  unawares.  But  a  line  that 
operates  fast  and  heavy  cars  on  a  single  track  is  not  relieved  of  any 
moral  or  material  responsibilities  by  the  use  of  electricity  as  a  motive 
power.  A  considerable  proportion  of  the  long  electric  lines  in  this 
country  are  ordinary  railroads  in  all  save  motive  power,  and  they 
must  face  the  situation  squarely,  and  employ  all  the  available  safety 
devices  known  in  railway  practice  or  face  the  inevitable  consequences. 


If  the  present  series  of  fatalities  keeps  on.  due  to  careless  motor- 
men  on  single  tracks,  we  shall  be  treated  to  some  drastic  legislation, 
which  will  be  a  real  injury  to  electric  traction.  This  is  the  time  for 
averting  it.  for  in  the  very  near  future  it  will  be  too  late.  When  a 
road  attempts  high  speed  with  long  and  heavy  cars,  it  must  approach 
the  matter  from  the  true  railway  standpoint,  and  take  full  advan- 
tage of  all  that  years  of  experience  in  railroading  have  taught.  Power 
brakes,  a  fully  developed  block  system,  and.  more  than  all,  proper 
methods  of  train  dispatching  are  needed  on  every  important  sub- 
urban electric  line;  and  if  such  precautions  are  not  adopted  willingly 
they  will  be  forced  upon  the  unwilling  with  no  gentle  hand.  Some- 
thing should  be  done,  and  Uone  promptly,  to  relieve  the  present  situ- 
ation. On  progressive  lines,  ample  safety  devices  have  already  been 
installed,  and  the  sooner  their  example  is  followed  the  better  for  all 
concerned. 


August  i6,  1902. 
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The  Direct  Measurement  of  Reactive  Power. 

On  page  245  we  print  an  article  by  Mr.  Frankenfield,  which  may  be 
useful  to  many  students  of  electrical  engineering.  When  an  alter- 
nating e.  m.  f.  produces  a  current  in  a  circuit,  then  on  the  assump- 
tion of  simple  or  sinusoidal  waves,  to  which  the  most  complicated 
cases  can  be  virtually  reduced,  the  current  will  usually  be  out  of  step 
with  the  e.  m.  f.  The  actual  current  may,  however,  be  analyzed 
theoetically  into  two  components,  one  of  which  is  completely  in  phase 
with  the  driving  e.  m.  f.,  and  may  be  called  the  working  current; 
while  the  other  component  is  in  quadrature  with  the  driving  e.  ni.  f., 
or  completely  out  of  step  therewith,  and  may  be  called  the  wattless 
component,  or  reactive  component.  This  analysis  is  a  fiction  of  the 
imagination,  but  it  represents  in  a  simple  ideal  fashion  the  essential 
facts  of  the  phenomena  actually  occurring  in  the  circuit. 


If  we  multiply  the  driving  e.  m.  f.  in  volts  by  the  working  com- 
ponent of  current  in  amperes,  we  obtain  the  average  rate  of  doing 
work,  or  the  average  power,  in  watts,  expended  in  the  circuit.  The 
expenditure  may  be  all  useful  in  the  ideal  case  of  a  motor  devoid  of 
electrical,  magnetic  or  frictional  resistances ;  or  it  may  be  all  useless, 
as  in  the  case  of  a  circuit  composed  wholly  of  resistances.  But 
whether  usefully  or  uselessly  expended,  the  watts  of  the  working 
current  represent  irreversible  expenditure,  in  which  the  power  leaves 
the  circuit  finally,  or  beyond  recall.  It  is  power  delivered  by  the 
circuit  to  its  environment ;  either  as  heat  or  as  chemical  power,  or 
as  mechanical  power.  The  central-station  manager  calls  it  real 
power. 


If  we  multiply  the  driving  e.  m.  f.,  in  volts,  by  the  reactive  com- 
ponent, in  amperes,  we  get  as  the  product,  in  watts,  the  average  rate 
of  doing  work  upon  an  elastic  medium.  The  elastic  medium  may  be 
ether  magnetically  stressed,  as  in  the  air-core  of  a  reactive  coil, 
or  it  may  be  ether  electrically  stressed,  as  in  the  air-film  of  a  con- 
denser; but  whichever  form  of  energy  is  involved,  magnetic  or 
electric,  the  watts  accompanying  the  reactive  component  of  current 
are  expended  reversibily  in  the  elastic  media  environing  the  circuit. 
In  each  alternation  the  power  is  first  poured  out  of  the  circuit  into 
the  surrounding  medium,  where  it  is  stored  up  temporarily,  either 
as  electric  energy  or  as  magnetic  energy,  and  then  at  the  wane  of  the 
alternation  the  energy  pours  back  from  the  medium  into  the  circuit. 


The  reactive  power  is  just  as  truly  power  as  the  real  power.  It  is 
just  as  correctly  described  in  watts  as  the  real  power.  The  only 
difference  is  that  the  one  is  reversible  and  recoverable,  being  alter- 
nately directed  into  and  out  of  the  circuit,  so  that  its  final  sum  total 
in  either  direction  is  nil ;  while  the  other  is  irreversible  or  irrecover- 
able, and  represents  the  average  drain  of  power  from  the  system. 
From  the  central-station  manager's  point  of  view,  the  reactive  power 
is  "wattless"  or  imaginary,  because  it  is  not  directly  available  for 
sale.  Instead  of  being  pushed  through  the  consumers'  meters  at  so 
much  a  joule  or  kilowatt-hour,  it  comes  back  on  his  hands  twice  in 
each  cycle.  In  the  "real"  watts  accompanying  the  driving  component 
of  current,  all  the  power  is  pushed  through  the  customers'  meters, 
and  sold,  except  the  incidental  quantity  expended  as  heat,  on  the 
journey,  either  in  wires  as  copper-loss,  or  in  transformer-cores  as 
iron-loss. 


To  the  station  manager,  the  reactive  power  is  worse  than  unsal- 
able power.  It  is  an  obstacle  preventing  the  machinery  from  taking 
its  paying  load,  because  the  reactive  component  of  current  fills  up  the 
generator  or  takes  up  a  share  of  its  current  capacity,  whereby  the 
machine  is  unable  to  absorb  and  deliver  its  full  rated  power  from  the 
steam  engine  on  the  one  hand,  or  to  the  consumers  on  the  other  hand. 


Mr.  Frankenfield  shows  how  to  connect  a  wattmeter  with  a  bal- 
anced three-phase  circuit  so  as  to  reveal  and  measure  the  reactive 
power,  as  distinguished  from  the  ordinary  method  of  connection,  in 
which  the  expended  or  useful  power  is  indicated.  There  can  be  no 
doubt  that  it  is  advantageous  to  be  able  to  put  the  reactive  power 
in  evidence,  since  what  the  eye  sees  the  memory  apprehends  much 
more  fully  chan  when  the  suggestion  is  purely  inferred.  Moreover, 
it  is  advantageous  to  be  able  to  measure  every  electric  quantity  that 
assumes  any  practical  importance. 


If  alternating-current  circuits  had  cycles  many  seconds  in  length 
instead  of  many  cycles  per  second;  then  the  reactive  power  would 
have  to  be  supplied  by  the  engines  rhythmically.  That  is  to  say,  the 
engines  would  have  to  work  harder  and  supply  both  the  "real"  watts 
and  the  "wattless"  watts  during  the  ascent  of  each  alternation,  and 
then  the  stored  energy  would  come  to  the  rescue  during  the  descent 
of  the  alternation,  and  the  engines  would  only  be  called  upon  to  supply 
the  difference  between  the  "real"  watts  and  the  "wattless"  watts. 
Such  a  low  frequency  is  quite  beyond  existing  commercial  practice; 
but  at  existing  frequencies  the  same  condition  exists,  only  the  cycles 
are  so  rapid  that  the  mechanical  inertia  of  the  moving  parts  obliterates 
the  fluctuations  of  power  delivered  to  the  generators.  Consequently 
the  steam  engine  indicator-cards  do  not  show  the  "wattless"  power. 

It  is  pointed  out  in  the  article  that  power-factor  indicators  are  now 
in  use  as  switchboard  instruments.  While  this  is  indisputable,  we 
are  inclined  to  think  that  the  fewer  instruments  that  are  placed  on 
switchboards  the  better.  One  of  the  few  objections  to  the  three- 
phase  system  is  the  number  of  switchboard  instruments  that  its  use 
involves.  The  fewer  pieces  of  apparatus  that  are  permanently  con- 
nected to  a  switchboard,  and  which  the  attendants  have  to  examine 
and  maintain,  the  less  will  be  the  likelihood  of  accidental  derangement. 
Of  course  it  is  desirable  that  the  engineer  should  have  all  the  in- 
formation necessary  for  a  full  comprehension  of  the  working  of  the 
system,  and  such  information  may  involve  the  use  of  power-factor 
measurements,  frequency-indicators,  reactive-power  indicators,  etc. 
All  such  measurements  can,  however,  be  made  specially  and  by  the 
occasional  direct  application  of  portable  instruments  to  the  terminals 
of  the  switchboard,  thus  dispensing  with  the  necessity  of  extra 
permanent  space,  connections  and  inspection.  The  ideal  central 
station  would  have  no  switches,  no  switchboard  and  no  indicating 
instruments.  Such  a  realization  is,  of  course,  at  present  impossible, 
and  we  are  obliged  to  use  a  very  considerable  number  of  switches 
and  of  instruments.    One  can  only  say,  the  fewer  the  better. 


For  a  similar  reason  we  cannot  favor  the  suggestion  of  pro\  iding 
a  reactive  watthourmeter  in  addition  to  the  ordinary  watthourmeter 
for  furnishing  the  data  for  a  more  equitable  system  of  charging  con- 
sumers. Imagine  the  perplexity  of  the  ordinary  consumer  operating 
an  alternating-current  motor,  in  addition  to  incandescent  lamps, 
from  a  three-phase  alternating-current  distributing  system  of  street 
mains  when  he  saw  two  meters  on  his  premises,  one  of  which  showed 
the  kilowatt-hours  he  really  used,  while  the  other  showed  the  kilowatt- 
hours  that  passed  into  and  out  of  his  motor  in  rapid  succession  with- 
out his  being  able  to  capture  and  use  them;  but  for  which  he  was 
called  upon  to  pay  a  certain  percentage.  Apart  from  the  difficulty 
of  getting  him  to  understand  the  situation,  there  would  be  the  diffi- 
culty of  persuading  him  into  paying  for  those  "wattless"  kilowatt- 
hours  that  he  did  not  convert  and  use  mechanically.  A  better  plan, 
and  one  in  extended  use,  is  to  meter  the  lamps  and  the  motors  sepa- 
rately and  charge  a  price  per  kilowatt-hour  for  motor  consumption 
higher  than  that  for  lamps,  in  accordance  with  the  added  cost  of  the 
reactive  power  involved. 
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Governmental  Conditions  for  Pacific  Cable. 


action  by  Gsngress  or  by  the  President,  afiirming  revoking  or  modi- 
fying, wholly  or  in  part,  the  said  conditions  and  terms. 


President  Roosevelt  has  made  public  the  conditions  under  which 
the  Pacific  Commercial  Cable  Company  must  operate.  The  memo- 
randum is  as  follows : 

"The  President,  having  fully  considered  said  application,  herewith 
consents  that  the  company  may  lay,  construct,  land,  maintain  and 
operate  telegraphic  lines  of  cables  on  the  Pacific  Coast  of  the  United 
States  and  the  various  territorial  waters  of  the  United  States,  to 
connect  the  city  of  San  Francisco,  Cal. ;  the  city  of  Honolulu,  Island 
of  Chua,  Hawaiian  Islands,  and  by  the  way  of  the  Midway  Islands  and 
the  Island  of  Guam,  the  Island  of  Luzon,  Philippine  Islands,  and  a 
point  on  the  coast  of  the  Empire  of  China,  not  yet  determined. 

The  conditions  arc  summarized  thus: 

1.  That  the  company  has  not  received  any  exclusive  concession  or 
privilege,  and  is  not  combined  or  associated  with  any  company  or 
concern  having  such  concession  or  privilege,  such  as  would  exclude 
any  other  company  or  concern  formed  in  the  United  States  of  Amer- 
ica from  obtaining  the  privilege  of  landing  its  cable  or  cables  on  the 
coasts  of  China,  or  connecting  them  with  other  cable  lines  or  in- 
land lines  of  China. 

2.  That  the  company's  cable  shall  touch  at  no  other  than  American 
territory  on  the  way  from  the  United  States  to  the  Chinese  Empire. 
The  line  from  the  Philippines  to  China  shall  be  constructed  by  said 
company  and  operated   independently  of  all  foreign   companies. 

3.  That  the  rates  to  be  charged  for  commercial  messages  shall  be 
reasonable.  (The  schedule  of  rates  referred  to  is  as  follows:  To 
charge  not  exceeding  50  cents  per  word  for  transmission  of  messages 
between  San  Francisco  and  Honolulu,  and  to  reduce  such  rate  to 
3^  cents  per  word  within  two  years  after  the  proposed  cable  between 
San  Francisco  and  Honolulu  is  in  operation.  To  charge  not  ex- 
ceeding $1  per  word  for  the  transmission  of  messagjes  between  San 
Francisco  and  Manila.  To  charge  not  exceeding  $1  per  word  for 
the  transmission  of  messages  between  San  Francisco  and  China.  To 
be  content  to  accept  from  the  United  States  Government  half  rates 
for  the  transmission  of  government  messages.) 

4.  That  the  government  of  the  United  States  or  any  department 
thereof,  its  officers,  agents  and  insular  or  territorial  governments 
vpon  the  route  of  such  cable,  shall  have  priority  for  their  cablegrams 
or  cablegrams  to  them,  over  all  other  business,  at  such  rates  as  the 
Postmaster-General  shall  annually  fix. 

5.  That  the  United  States  shall  at  all  times  have  the  right  to  pur- 
chase the  cable  lines,  property  and  effects  of  the  said  company  at  an 
-appraised  value  to  be  ascertained  by  disinterested  persons. 

6.  That  the  government  of  the  United  Slates  shall  have  authority 
to  assume  full  control  of  the  said  cable  when  at  war  or  when  war  is 
threatened. 

7.  That  all  contracts  entered  into  by  the  said  company  with  foreign 
governments  for  the  transmission  of  messages  by  the  said  cable  shall 
be  null  and  void  when  the  United  States  is  engaged  in  war. 

8.  That  the  United  Slates  shall  have  .tulhority  to  serve  at  dis- 
cretion all  branchfs  which  may  be  connected  with  the  main  cable 
line  aforesaid  during  war  or  threatened  war. 

9.  That  the  ()])(Tatnrs  and  employes  of  Said  company  (above  the 
grade  of  laborers),  after  said  cable  shall  have  been  laid,  shall  be  ex- 
clusively American  citizens. 

10.  That  the  citizens  of  the  United  States  shall  stand  on  an  equal 
footing  as  regards  the  transmission  of  messages  over  said  company's 
lines  with  citizens  or  subjects  of  .iny  other  country  with  which  said 
cable  may  connect. 

11.  That  the  conipany  shall  agree  to  maintain  an  effective  speed  of 
transmission  over  the  main  cable  route  from  California  to  Luzon  of 
not  less  than  25  words  per  minute. 

12.  Tliat  tlic  cable  laid  shall  be  of  the  best  manufacture. 

i.V  Thai  ample  repair  service  for  said  cable  shall  be  maintained. 

14.  That  the  line  shall  be  kept  open  for  daily  business  and  all  mes- 
sages in  the  order  of  priority  heretofore  provided  for  be  transmitted 
according  to  the  titnc  of  receipt. 

15.  That  no  liability  shall  be  assumed  by  the  government  of  the 
United  States  by  virtue  of  any  control  of  censorship  which  it  may 
exercise  over  said  line  in  ihe  event  of  war  or  civil  disturbance. 

16.  Ry  the  grant  of  this  permission  the  United  States  Government 
does  not  ins\ire  or  indemnify  said  rommerrial  Pacific  Cable  Com- 
pany against  any  landing  rights  claimed  to  exist  in  favor  of  any 
conipany  or  companies  in  respect  to  any  if  the  insular  possessions  of 
lhc  United  States. 

17.  That  tbr  consent  hereby  granted  .shall  be  subject  to  any  future 


Galileo  Ferraris  Award. 


We  have  received  inquiry  lately  as  to  the  Galileo  Ferraris  award, 
and  as  others  among  our  readers  may  like  to  have  information  on 
the  subject  we  give  below  copy  of  a  notice  which  has  been  furnished 
to  us  by  Mr.  John  W.  Lieb,  Jr.,  of  the  New  York  Edison  Company, 
who  was  a  member  of  the  Ferraris  Memorial  Committee  in  this 
country.  The  notice  is  signed  by  T.  Villa,  president,  and  A.  P. 
Palestrino,  secretary,  and  is  dated  at  Turin,  April,  1902. 

The  commission  for  the  Galileo  Ferraris  award,  which  was  insti- 
tuted in  1898,  composed  of  .-epresentatives  of  the  Executive  Committee 
of  the  Association  of  the  General  Italian  Exposition,  in  Turin.  1898, 
of  the  Chamber  of  Commerce  and  Arts,  of  the  Royal  Academy  of 
Sciences  and  of  the  Royal  Italian  Industrial  Museum  of  Turin,  has 
decided  to  reopen  an  international  competition  for  the  conferring  of 
this  premium  on  the  occasion  of  the  inauguration,  which  will  take 
place  in  the  second  half  of  September  next,  of  the  monument  to  be 
erected  in  Turin  to  this  illustrious  scientist. 

The  premium  consists  of  15,000  lire  and  interest  from  1899  up 
to  the  date  of  the  assignment,  and  will  be  conferred  upon  the  author 
(jf  any  invention  from  which  results  a  notable  progress  in  the  in- 
dustrial applications  of  electricity. 

Competitors  can  present  papers,  projects  and  drawings,  as  well  as 
machines,  apparatus  or  constructions  relating  to  their  inventions. 

The  jury  nominated  by  the  association  above  named  will  have 
most  ample  powers  to  execute  practical  experiments  with  the  in- 
ventions presented. 

Competitors  must  present  their  requests  and  deliver  their  works, 
machines,  apparatus  or  anything  else  connected  with  their  inventions, 
not  later  than  the  i8th  day  of  September,  1902,  at  the  office  of  the 
secretary  of  the  association,  which  office  is  located  at  the  adminis- 
trative committee  headquarters  of  the  First  International  Exposition 
of  Modern  Decorative  Art,  1902,  in  the  palace  of  the  Chamber  of 
Commerce  and  Arts  of  Turin,  via  Ospedale,  No.  28. 


A  Notable  Engineering  Medal. 


It  has  already  been  noted  in  ihese  pages  that  early  in  the  year 
representative  members  of  the  four  national  engineering  societies 
organized  for  the  purpose  of  celebrating  suitably  the  eightie<h  birth- 
day of  John  Fritz,  the  celebrated  .Kmerican  ironmaster  and  inventor. 
Under  discussion  the  plan  developed  until  it  was  decided  to  establish 
a  John  Fritz  Medal,  to  be  awarded  every  year  "to  the  originators  of 
the  most  useful  scientific  or  industrial  achievements,  in  perpetual 
honor  of  John  Fritz  and  to  the  glory  of  engineering."  This  is  the 
first  combined  action  of  the  four  great  .\merican  engineering  bodies. 
In  order  that  the  subscribers  to  the  fund  should  be  numerous,  it  was 
deceided  to  permit  each  one  to  contribute  $10.  Enough  has  now  been 
sub.scribed  to  insure  the  success  of  the  project,  but  therf  is  still  an 
opportunity  for  those  who  wish  to  be  enrolled.  Several  thousand 
dollars  have  been  received. 

The  purpose  is  that  this  medal  shall  be  awarded  by  a  perpetual 
committee  of  16.  to  be  appointed  or  chosen  in  equal  numbers  from  the 
.\merican  Society  of  Civil  Engineers,  the  American  Institute  of 
Mining  Engineers,  the  American  Society  of  Mechanical  Engineers  and 
the  American  Institute  of  Electrical  Engineers.  Rules  for  the  award 
of  this  medal  have  been  prepared.  The  field  is  the  world.  The  com- 
mittee may  select  any  person  of  any  nationality.  No  award  shall  be 
made  until  after  at  least  one  year  of  consideration,  and  it  must  have 
the  affirma'ive  vote  of  at  least  three-fourths  of  the  board.  The  hope 
and  belief  i<;  that  this  medal  will  be  a  distinction  not  second  to  the 
Ressrmcr  Gold  Medal,  awarded  by  the  Iron  .ind  Steel  Institute  of 
Great  Britain. 

The  public  celebration  of  Mr.  Fritz's  eightieth  birthday  and  of  the 
foundation  of  this  memorial  will  be  held  in  New  York  City.  October 
.^i.  This  celebration  will  take  the  form  of  a  dinner  at  the  Waldorf- 
Astoria,  in  which  the  subscribers  to  the  fund  will  have  the  first  oppor- 
tunity to  participate.  Any  of  our  readers  who  are  interested  in  this 
matter,  and  who  may  wish  to  be  enrolled  among  the  subscribers  to 
the  medal  fund  should  write  for  particulars  to  John  Thomson,  treas- 
urer. 25.'^  Broadway.  New  York  City.  The  present  list  of  subscribers 
comprises  the  flower  of  American  engineering  talent  and  distinction. 
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The    Largest   Electrical   Transmission  of  Water  Power 
in  Massachusetts. 


By  Alton  D.  Adams. 

WATER  powers  are  more  conspicuous  through  large  numbers 
than  great  individual  capacity,  in  Massachusetts.  This  is 
particularly  true  of  those  water  powers  that  are  electrically 
transmitted,  because  the  greater  powers  have  been  utilized  by  local 
factories  in  most  instances.  A  notable  exception  to  this  general  rule 
is  presented  by  a  water  power  of  which  the  development  for  elec- 
trical transmission  has  recently  been  completed  in  the  towns  of 
Wilbrahani  and  Ludlow.  At  Red  Bridge,  between  the  towns  just 
named,  on  the  Chicopee  River,  a  dam  and  dike  880  feet  long  have 
been  built,  the  level  of  the  river  water  raised  nearly  50  feet,  a  fall 
of  more  than  S,ooo-hp  capacity  developed,  and  an  electric  generating 
station  erected  and  equipped  for  the  utilization  of  this  power.  From 
this  station  a  transmission  line  extends  some  four  and  one-half 
miles  to  factories,  where  the  energy  drives  machinery  engaged  in 
the  manufacture  of  ropes  and  twines.  The  Ludlow  Manufacturing 
Company,  Ludlow,  Mass.,  has  made,  this  extensive  development  and 
transmission  of  water  power  for  use  in  its  own  factories. 

The  keynote  of  American  success  is  individual  enterprise  and  in- 
itiative seeking  its  own  advantage,  whether  business  is  conducted 
in  the  personal,  partnership  or  corporate  form.  Of  this  fact  the 
corporation  just  mentioned  is  a  notable  example.  Here  in  an  ob- 
scure town,  with  a  population,  in  1900,  of  3,536  persons,  90  miles 
from  tide  water  and  dependent  on  railway  transportation,  one  of 
the  largest  manufacturing  enterprises  of  its  kind  in  the  United 
States  or  the  world  has  been  built  up.  Many  thousands  of  tons  of 
jute  and  hemp  from  far  away  India,  Russia,  the  Philippines  and  other 
minor  sources  are  annually  transported  to  this  inland,  insignificant 
New  England  town,  and  there  converted  into  products  that  find 
a  world  market. 

This  line  of  industry  requires  relatively  large  amounts  of  power 
for  the  operation  of  its  machinery,  and  this  power  is  an  important 


At  this  point  the  Swift  River,  from  the  hills  to  the  north;  the  Ware 
River,  so  called  from  the  ancient  weirs  where  salmon  were  caught, 
and  the  Quaboag  River,  whose  name  smacks  of  the  Irish  emigrants 
who  settled  Palmer,  the  town  in  which  Three  Rivers  is  located, 
about  the  year  1727,  unite  to  form  the  Chicopee.  This  river  thus- 
secures  a  drainage  area  above  the  new  dam  of  the  Ludlow  Company 
that  approximates  200  square  miles,  and  contains  many  small  lakes. 
Two  important  considerations  which  influenced  the  height  of  dam 
selected  by  the  Ludlow  Company  were  the  amount  of  power  to  be 
developed  and  the  storage  of  water  for  dry  seasons.     Both  of  these 


FIG.   2. — REAR  VIEW    OF  DAM    WITH   RIVER   DOWN    TO  OLD   LEVEL. 

requirements  were  favored  by  a  dam  of  the  greatest  practicable 
height,  and  it  was  accordingly  decided  to  raise  the  level  of  water 
behind  the  dam  to  a  point  more  than  40  feet  above  the  then  banks 
of  the  Chicopee  River.  Some  idea  of  the  lake  thus  created  behind 
the  dam  may  be  got  from  the  photograph  which  gives  a  view  looking 
down  stream  from  a  point  above  the  dam  when  the  gates  at  its  foot 
are  open  so  that  the  water  stands  at  its  old  natural  level.  To  the 
left  of  the  river  may  be  seen  a  cleared  area  which  is  covered  with 
water  up  to  the  tree  line  when  the  water  is  up  to  the  top  of  the  dam. 
In  order  to  clear  the  space  up  stream   from  the  dam  for  the  great 


Fig.  I. — General  View  of  Dam  at  Red  Bridge. 


item  at  a  point  where  all  coal  must  come  at  least  90  miles  by  rail. 
The  extensive  mills  of  the  company,  all  of  the  most  substantial 
stone,  brick  and  timber  construction,  were,  therefore,  located  at  falls 
on  the  Chicopee  River  that  yield  about  2,500  horse-power.  This 
capacity  of  local  water  power  has  long  since  been  outgrown,  and 
steam  engines  with  an  aggregate  capacity  of  2,400  hp  were  added. 
But  fuel  for  the  steam  plant  is  expensive,  and  the  same  sort  of 
business  sagacity  that  has  built  up  these  great  works  cast  about  for 
more  water  power.  Finding  no  such  power  available,  one  has  been 
created,  and  the  equipment  for  its  electrical  transmission  installed. 
The  discharge  of  water  by  the  Chicopee  River  is  notable  for  its 
volume  and  constancy,  due  to  its  wide  drainage  area.  A  little  less 
than  three  miles  up  stream  from  Red  Bridge,  where  the  new  dam  is 
located,  is  Three  Rivers,  so  called  from  the  gathering  of  the  waters. 


lake  to  be  foi-med  there,  it  was  necessary  to  relocate  the  tracks 
of  the  Athol  branch  of  the  Boston  and  Albany  Railroad,  which  ran 
along  the  river  bank,  also  the  highway  which  crosses  the  river  at 
Red  Bridge.  The  elevation  to  be  given  the  water  made  it  necessary 
to  give  the  dam  proper  across  the  original  bed  of  the  river  a 
length  of  300  feet,  a  dike  at  one  end  of  the  dam,  a  length  of  316 
feet,  and  a  dike  at  the  other  end,  165  feet.  At  the  shore  end  of  the 
longer  dike  comes  the  canal  with  a  width  of  86  feet  2  inches ;  and  13 
feet  added  for  the  abutment  at  the  entrance  brings  the  total  length 
of  the  dam  and  its  side  structures  up  to  880  feet  2  inches.  The  dam 
construction  is  solid  masonry  faced  with  cut  blocks  of  granite.  At 
its  base  are  three  gates  to  let  out  the  water  from  behind  the  dam 
when  desired.  The  height  of  the  dam  above  the  bed  of  the  river 
is  more  than  50  feet  at  one  end. 
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FIG.    4. — CANAL,   LOOKING   TOWARD   ENTRANCE. 
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FIG.    5. — TOWER-HULSl.    AT    KID    UKIDGE. 


FIG.     7.— PLAN    AND    ELEVATION,    POWER    PLANT. 
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The  great  dike  at  either  end  of  the  dam  is  9.5  feet  higher  than  the 
dam  crest  and  about  50  feet  above  the  original  banks  of  the  river 
on  which  it  rests.  At  its  base  this  dike  has  a  width  of  about  218 
feet,  and  it  is  25  feet  wide  on  top.  On  its  up-stream  side,  the  only 
one  subject  to  the  action  of  the  river  water,  the  dike  is  paved  with 
rubble  and  block  stone.  At  the  center  of  the  dike  is  a  great  core 
wall  of  concrete,  65  feet  high  and  26  feet  wide  at  the  base.  Beneath 
the  center  of  this  core  wall  is  a  row  of  8-inch  sheet  piling.  The 
canal  has  an  inside  width  of  TZ  feet  and  a  depth  of  13  feet  below  the 
top  of  the  dam.  Its  floor  is  of  concrete,  and  its  sides  are  of  masonry. 
From  entrance  to  head  gates  the  canal  is  340  feet  long.  These  head- 
gates  admit  the  water  to  four  steel  penstocks,  each  97  feet  8  inches 
long  and  13  feet  inside  diameter.  Each  penstock  terminates  in  a 
wheel  case  of  14  feet  diameter,  which  contains  a  pair  of  horizontal 
turbine  wheels  of  sufficient  capacity  to  operate  a  generator  of  1,100 
kw,  at  the  speed  of  240  r.  p.  m. 

From  one  side  of  each  of  these  large  wheel  cases  extends  a  case 
of  five  or  six  feet  diameter,  for  smaller  wheels  that  are  to  drive 
exciters  or  generators  of  200  kw  each.  Draft  tubes  extend  from  the 
turbine  wheels  to  points  below  the  surface  of  the  tail  water,  which 
is  24  feet  below  the  centers  of  the  turbine  shafts.  The  surface  of 
the  tail  water  is  49  feet  below  the  top  of  the  dam,  so  that  the  wheels 
get  the  pressure  incident  to  this  depth  of  water  when  the  river  is 
just  up  to  the  crest  of  the  dam. 

The  power  house,  in. which  are  located  the  water  wheels  and  elec- 
tric generators,  is  a  substantial  brick  and  stone  building  with  con- 
crete floor  throughout,  and  roof  of  three-inch  plank  laid  on  10  x  16 
timbers  over  the  larger  part.  On  the  ground  the  power  house 
measures  145  feet  by  69  feet  10  inches  outside,  and  the  interior  is  all 
finished  as  one  story.  The  interior  of  the  power  house  is  divided 
into  two  parts  by  a  brick  wall  two  feet  thick  and  running  its  entire 
length.  One  of  these  parts  is  141  by  29  feet  inside,  contains  most 
of  the  wheel  cases  already  mentioned,  and  has  a  height  of  20  feet  6 


FIG.  8. — CROSS-SECTION  OF  DIKE. 

inches  from  the  concrete  floor  to  the  roof  at  its  lowest  point.  The 
other  part  is  141  feet  by  33  feet,  4  inches  inside,  and  has  a  height  of 
32  feet  from  floor  to  roof.  This  larger  and  higher  portion  of  the 
power  house  contains  one  end  of  each  wheel  case  and  all  the  elec- 
trical equipment.  At  an  elevation  of  21  feet  above  the  floor  the  wall 
on  each  of  the  two  longer  sides  of  the  larger  room  changes  in  thick- 
ness from  two  feet  to  one  foot,  thus  forming  ledges,  each  one  foot 
wide,  to  support  the  traveling  crane  that  sweeps  the  entire  room. 
The  electrical  equipment  for  this  room  includes  six  main  generators, 
two  exciters  and  the  switchboard  with  the  usual  instruments.  Four 
of  the  main  generators  have  a  capacity  of  1,100  kw  at  11,500  volts 
each,  and  the  other  two  have  a  capacity  of  200  kw  at  11,500  volts 
each.  These  six  generators  are  direct  connected  to  their  respective 
wheels,  and  the  four  larger  ones  operate  at  240  r.  p.  m.,  delivering  cur- 
rent of  40  periods  per  second,  three-phase.  The  tw^  smaller  gener- 
ators operate  with  their  wheels  at  600  r.  p.  m. 

The  two  exciters  are  also  direct  connected  to  their  respective 
wheels  and  operate  at  600  r.  p.  m.  All  of  these  generators  and 
exciters  were  made  by  the  General  Electric  Company.  From  this 
water-power  station  at  Red  Bridge,  in  Wilbraham,  to  the  mills  of 
the  Ludlow  Company,  in  Ludlow,  a  distance  of  about  4.5  miles,  a 
transmission  line  of  bare  aluminum  cables  is  carried  on  poles  with 
dry  glass  insulators.  The  voltage  of  transmission  is  11, .500,  the  same 
as  that  of  the  generators,  no  step-up  transformers  being  used  at  the 
water-power  plant.  Six  cables  make  up  the  transmission  line,  each 
cable  being  constructed  of  seven  strands.  These  six  cables  form 
two  circuits  for  the  three-phase  energy  between  the  generating  plant 
and  two  sub-stations  at  the  mills  of  the  company.  These  mills  are 
located  in  two  groups  and  are  known  as  the  upper  and  lower.  Each 
group  has  its  sub-station,  and  the  two  are  approximately  one-fourth 
mile  apart.  At  each  of  these  sub-stations  is  located  a  bank  of  three 
transformers,  each  transformer  having  a  capacity  of  300  kw,  and  oper- 


ating with  about  11,500  volts  at  the  primary,  and  575  volts  at  the 
secondary  terminals.  These  transformers  are  all  of  the  air-cooled 
type,  and  made  by  the  General  Electric  Company.  The  equipment 
of  transformers  is  not  yet  complete,  as  may  be  noted  by  a  comparison 
of  the  1,800  kw  of  transformer  capacity  with  the  provision  for  4,800- 
kw  capacity  in  generators  at  the  water  power.  From  the  sub-stations 
three-phase  current  is  distributed  to  induction  motors  throughout  the 
mills  at  the  alternating  pressure  of  575  volts.  These  motors  are  all 
of  the  three-phase  type,  built  by  the  General  Electric  Company,  and 
are  in  each  case  belted  to  short  lines  of  shafting  that  operate  a 
number  of  machines  each. 

Besides  the  equipment  at  the  new  water-power  station,  the  Ludlow 
Company  has  one  alternating  generator  of  750  kw,  575  volts  and  40 
periods  per  second,  and  one  250-kw,  500-volt  direct-current  gener- 
ator at  its  mills.  These  generators  are  both  driven  by  ^team.  The 
750-kw  machine  is  direct  connected  to  its  engine,  and  operates  at 
120  r.  p.  m.,  and  the  250-kw  dynamo  is  belted.  Both  of  these  gener- 
ators supply  motors. 

The  motor  equipment  at  the  Ludlow  mills  is  far  from  complete, 
but  the  following  numbers  of  the  several  capacities  each  have  been 
installed  up  to  date : 


Horse-power. 

Number. 

Horse-power. 

Number 

360 

I 

20 

3 

150 

4 

10 

5 

100 

2 

5 

5 

75 

3 

3 

2 

50 

2 

The  number  of  these  motors  .'s  27  and  their  combined  capacity 
772,  hp.  One  360  and  one  50-hp  motor  operate  with  direct  cur- 
rent; Ihe  other  motors  are  all  of  the  three-phase,  induction  type. 
As  soon  as  possible  the  motor  equipment  will  be  completed  and  the 
steam  plant  closed  down. 


Direct  Measurement  of  Wattless  Power. 


BY   BtJDD    FRANKENFIELD. 

IN  the  ordinary  method  of  measuring  power  factor  in  an  al- 
ternating current  circuit,  an  ammeter,  a  voltmeter  and  a  watt- 
meter are  properly  connected  in  the  circuit  and  the  power  fac- 
tor is  taken  as  the  ratio  of  the  wattmeter  reading  to  the  volt-amperes 
in  the  circuit.  This  method  is  a  crude  one,  but  until  power  factor 
indicators  come  into  general  use,  it  will  continue  to  be  the  prevailing 
method.  Power  factor  indicators  are  now  in  use  as  switch-board 
instruments,  but  a  portable  type  has  not  as  yet  been  placed  on  the 
m.arket.  There  is  a  great  demand  for  just  such  an  instrument.  It 
should  be  accurate  over  a  wide  range  of  current  and  pressure,  and 
independent  of  frequency  and  wave  form;  but  should  take  into  ac- 
count any  dissimilarity  ui  the  pressure  and  current  wave  forms  in 
so  far  as  the  power  factor  is  affected. 

The  average  student  in  electrical  engineering  experiences  consid- 
erable difficulty  in  forming  a  proper  conception  of  the  tirm  watt- 
less current;  the  term  wattless  power  is  equally  confusing.  This 
may  possibly  be  due,  in  part,  to  the  fact  that  both  are  misnomers — re- 
active current  and  reactive  power  are  better  expressions — but  the 
terms  have  been  in  use  so  long  that  it  is  not  likely  that  a  reform 
can  be  instituted.  To  the  man  who  has  not  learned  to  think  in 
vectors,  the  wattless  component  of  power  is  an  evasive  sort  of  spook 
that  bobs  up  in  the  most  annoying  manner.  He  is  not  in  the  habit 
of  measuring  it,  and  its  effect  is  seldom  manifested  directly,  but 
rather  in  a  roundabout  way  in  conjunction  with  some  other  effect. 

Wattless  power  is  generally  computed  by  squaring  two  quantities, 
taking  the  difterence  of  these  squares,  and  putting  it  under  the  radi- 
cal ;  or  by  rummaging  through  a  set  of  trignometric  tables  for  the 
sine  of  an  angle  whose  cosine  is  obtained  by  dividing  a  cortan  ob- 
servation by  the  product  of  two  other  observations.  This  is  not 
said  in  disparagement  of  mathematical  analj-sis,  but  to  bring  out 
what  a  really  complicated  train  of  thought  is  followed.  If  it  was 
not  for  the  assistance  of  graphical  methods,  it  is  doubtful  if  the 
average  student  in  electrical  engineerng  would  ever  get  a  working 
knowledge  of  alternating  currents. 

It  has  occurred  to  the  writer  that  the  whole  matter  can  be  simpli- 
fied by  the  use,  in  experimental  work,  of  an  instrument  that  will 
measure  the  wattless  power  directly.     Education  is  largely  a  matter 
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of  sensual  experience.  What  we  see,  touch  or  measure  directly,  is 
always  more  easily  understood  than  the  results  of  deductive  reason- 
ing. After  one  has  measured  the  apparent  watts  in  a  circuit,  the 
true  watts,  and  the  reactive  watts,  he  has  all  three  sides  of  his  vector 
triangle  in  the  flesh,  as  it  were;  and  there  is  then  no  excuse  for  diffi- 
culty in  interpreting  the  theory. 

Professor  William  Hand  Browne,  in  a  paper*  before  the  American 
Institute  of  Electrical  Engineers,  showed  that  in  a  single-phase 
circuit  the  wattless  power,  iL  I  sin  o,  could  be  read  on  a  wattmeter 
if  its  pressure  coil  were  connected  in  series  with  a  condenser  or  an 
inductive  reactance,  or  to  a  phasing  transformer  delivering  pres- 
sure in  quadrature  to  that  of  the  line.  He  also  showed  that,  in  a 
balanced  two-phase  circuit,  the  wattmeter  would  indicate  the  watt- 
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IK..    1. — L»IAGK.\M    01"  CONNECTIO.N:?. 

less  power  if  the  current  coil  were  connected  in  one  phase,  and  the 
pressure  coil  across  the  other. 

The  writer  has  devised  a  method  for  reading  wattless  power 
directly  in  a  balanced  three-phase  circuit. 

In  Fig.  I,  a,  b,  c,  represents  a  three-phase  receiver.  It  is  taken  as 
star  connected  for  simplicity.  Wattmeter  i  is  connected  with  its 
current  coil  in  scries  with  line  a,  and  with  its  pressure  coil  across 
the  circuit  be.  Wattmeter  2  is  connected  so  as  to  read  the  true 
watts  in  one-third  of  the  circuit. 

Fig.  2  is  a  vector  diagram  of  the  circuit. 


It  shows  that  the  pres- 


FIG.   2. — VECTOR   DI.\GRAM. 

sure    E/u     is  in  quadrature  with  Ea    Counter-clockwise  rotation  is 
taken  as  positive,  and   /./represents  a  lagging  current  in  a. 

Let  E   =  pressure  from  any  wire  to  neutral. 
/     =  current  in  any  wire. 
G    =  angle  of  lag  between  E  ard  /. 
JKi  =  reading  of  wattmeter  i. 
/fj=:  reading  of  wattmeter  2. 

Then, 

"'i  =  \  i  E  /cos  Uyo°  —  9), 
—  \/iE  I  sin  o, 

=  y/ 2>  X  wattless  power  per  phase. 
HO    is  negative,  or  an  angle  of  lead, 


are  not  so  great.  With  three  instruments,  the  errors  are  often  cumu- 
lative, and  it  is  not  uncommon  to  get  power  factors  greater  than 
unity ;  here  the  instrument  is  bound  to  show  reactance  if  it  be  at 
all  sensitive;  and  in  addition,  its  readings  are  all  increased  by  the 
factor  1.73. 

The  method  also  suggests  an  application  to  commercial  metering. 
It  is  generally  conceded  that  a  customer  of  a  central  station  should 
be  made  to  pay  something  for  his  wattless  power,  in  addition  to  the 
charge  for  the  power  he  consumes.  An  integrating  wattmeter  con- 
nected so  as  10  rotate  at  a  speed  proportional  to  E  I  sin  O  will,  in 
conjunction  with  the  regular  meter,  furnish  the  data  for  a  more 
equitable  system  of  charging.  Such  a  sytem  can  have  but  one  re- 
sult :  better  voltage  regulation,  due  to  the  stimulus  that  will  be  given 
to  the  manufacture  of  high  power  factor  motors.  A  high  power 
factor  motor  will  be  placed  on  the  market  just  as  soon  as  the  pur- 
chaser finds  it  to  his  advantage  to  pay  the  necesarily  increased  price. 
He  will  pay  that  price  if  by  so  doing  his  bills  are  reduced  a  sufficient 
amount. 

The  above  discussion  suggests,  as  an  interestng  corollary,  a  method 
of  measuring  power  factor.  Referring  to  Fig.  i,  wattmeter  2  is 
connected  so  as  to  read  one-third  of  the  true  watts  in  the  circuit. 
In  the  case  of  a  mesh  connection  an  artificial  star  could  be  used. 

IVi  =^  E  I  cos  e. 
Taking  the  ratio  of  the  two  readings. 


^'1 


_    V  3  E  I  sin  e    _      - 


E I  cos  e 


=  I   3  tan  O 


V3  irj 


One  wattmeter  could  of  course  be  used  to  take  both  readings  by 
properly  connecting  its  pressure  coil  through  the  medium  of  a  double 
throw  switch. 

Fig.  3  shows  how  the  readings  vary  with  the  phase  angle.    There 
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:U!IVF.S  OF   POWER   FACTOR. 


is  also  a   curve  of  the   ratio 


plotted  against   power  factor  as 


ordinalcs.  This  curve  enables  one  to  determine  the  power  factor 
for  a  given  rat^o  of  readings.  The  method  is  analogous  to  one 
presented  in  these  columns  some  time  ago.*  It  has  a  greater  degree 
of  accuracy  for  power  factors  between  40  and  60  per  cent.,  and  a 
practical  range  of  accuracy  from  about  20  to  95  per  cent.  This  makes 
it  suitable  for  induction  motor  tests.  In  this  case  the  current  is 
always  lagging,  and  there  will  be  no  reversal  of  the  instruments  as 
in  the  method  referred  to.     For  general  use.  however,  it  is  inferior. 


IVy  ---  ,/3  E  I  cos  (Q0°  -f  O), 
=  —  t/ 3  ^  ^  "'■"  "  : 

and  tlie  instnmicnt  will  have  to  have  its  pressure  coil  connections 
reversed,  unless  it  be  of  the  central  zero  type. 

Aside  from  giving  a  visual  indication  of  the  amount  of  wattless 
power,  this  method  has  an  advantage  over  the  method  of  compu- 
tation, where  the  phase  difference  is  slight,  in  that  instrumental  errors 


Wireless  Telegraphy  in  the  Navy, 


Communication  between  Washington  and  .^nnapoli^  was  estab- 
lished last  week  by  wireless  telegraphy  under  the  auspices  of  the 
N'avy  Department  The  distance  is  about  35  miles,  which  in  view 
of  other  achievements  the  officials  have  decided  not  to  treat  as  sen- 
sational. 


*  Power    r:iri.ir    Indicators,    August    21,   1901. 


•  Frankenfie'id,  Vol.  xxxv.  p.   178. 
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High  Tension  Circuit-Safeguards. 

By  Joseph  Martin  Roman. 

HIGH  TENSION  is  the  keynote  of  successful  long-distance 
transmission,  but  its  utilization  has  augmented  the  oppor- 
tunities for  and  possibilities  of  dangers  to  the  transmission 
system,  dangers  which  are  destructive  in  a  far  greater  ratio  than  the 
increase  in  tension.  To  effectually  safeguard  the  apparatus  and  make 
possible  its  successful  manipulation,  the  design  of  controlling  and 
safety  appliances  has  necessarily  progressed  hand-in-hand  with  the 
design  of  the  apparatus  itself,  and  to-day  a  switchboard  controlling 
and  distributing  alternating-current  output  calls  into  requisition  a 
class  of  appliances  differing  materially  from  what  was  formerly 
used. 

Fuses  and  circuit  breakers,  the  latter  with  the  complexity  of  the 
magnetic  blowout  or  carbon-break,  suffice  on  continuous  current 
boards  to  safeguard  the  system.  On  the  other  hand,  a  consideration  of 
the  many  electrical  transmissions  now  in  operation,  of  their  extent, 
and  the  necessity  of  their  maintaining  a  continuous  line,  will  show 
how  vital  is  the  question  of  inserting  safety  devices  of  proper  type 
and  construction  at  proper  points  in  the  line,  and  when  the  number 
and  uses  of  these  safety  devices  is  considered  it  is  seen  how  many  an- 
noyances and  troubles  a  well  designed  protective  system  can  obviate. 

The  simplest  device  for  rupturing  the  circuit  consists  of  the  fuse, 
t  but  in  alternating  work,  due  to  the  high  voltages  used,  the  tendency 
is  for  the  voltage  to  jump  the  gap  formed  when  the  fuse  blows,  by 
taking  the  bridge  of  heated  air  as  a  path,  and  thus  maintain  a  de- 
structive arc,  or  else  to  jump  to  a  point  on  the  other  side  of  the  cir- 
cuit, and  thus  short  circuit  the  line  between  the  safety  devices  and  the 
source  of  energy.  To  obviate  such  tendencies,  special  means  must  be 
employed  in  the  design  of  the  fuse-block  (or  cut-out)  and  the  fuse 
itself,  to  effectively  maintain  the  circuit  open  after  the  fuse  has  blown. 

These  special  types  vary  in  size  and  in  construction  according  to 
the  pressure  and  capacity  of  the  circuit  to  be  opened,  but  in  all  the 
fuse  is  well  insulated  from  adjacent  parts  of  the  circuit  and  depen- 
dence is  placed  on  the  expulsion  of  the  arc  from  the  block  into  the 
surrounding  air,  thus  elongating  the  break,  disrupting  the  circuit  and 
simultaneously  causing  the  heated  air  that  formed  the  path  of  the  arc, 
to  be  diffused  throughout  the  cooler  air.  The  fuse  blocks  may  be 
mounted  on  the  switchboard  panel,  preferably  at  the  top  or  else  on 
separate  marble  bases,  supported  by  brackets  behind  the  switchboard. 
This  latter  position  is  the  most  desirable  one,  provided  nothing  is 
sacrificed  in  accessibility,  or  immunity  from  contact  with  the  line 
wires. 

The  two  ends  of  the  line  into  which  the  fuse  is  to  be  introduced  are 
soldered  into  terminals,  these  two  terminals  supporting  a  fuse  block. 
Each  terminal  consists  of  a  flat  piece  of  cast  brass,  at  one  end  thick- 
ened by  a  semi-cylindrical  addition  which  receives  the  wire;  at  the 
other  end  soldered  to  it  is  a  piece  of  rolled  copper,  bent  in  the  form 
of  jaws  like  switch  clips.  The  length  of  these  jaws  is  about  three- 
quarters  the  thickness  of  the  supporting  marble  panel,  which  latter 
has  two  rectangular  holes  cut  through  it  ^y^  inches  apart;  into  each 
hole  the  jaws  of  one  terminal  (which  is  fastened  on  the  back  of  the 
panel)  extend.  Jtvidently  these  jaws  form  the  gap  which  is  to  be 
bridged  by  the  fuse.  The  connection  between  the  fuse  and  tht 
terminal  jaws  is  made  by  two  chisel-like  copper  pieces  which  pro- 
trude from  the  extremities  of  the  fuse  block  into  the  gaps  between 
the  two  pairs  of  terminal  jaws,  the  block  being  held  in  position,  by 
the  friction  of  the  contact,  on  the  front  of  the  panel. 

For  alternating-current  circuits  of  2500  volts  or  under  a  type  of 
fuse  holder  called  simply  an  expulsion  fuse  block  is  made.  This  con- 
sists of  a  porcelain  receptacle,  having  a  rectangle  recess  hollowed  out, 
into  which  a  piece  of  lignum  vitae  is  placed.  At  each  end  of  the  re- 
ceptacle a  copper  stud — *i  extension  of  the  chisel  contact  piece — 
comes  up  through  the  porcelain,  these  holding  in  place  a  cap,  also 
made  of  lignum  vitae,  provided  with  a  vent  hole,  but  otherwise  cover- 
ing the  top  of  the  fuse  block,  the  cap  being  held  firm  by  insulated 
thumb-screws  on  the  studs.  Joining  the  copper  studs,  the  fuse  is 
placed  between  the  lignum  vitae  pieces  and  under  the  vent  in  the  up- 
per one,  thus  making  the  arc  occur  between  practically  non-com- 
bustible materials  and  causing  it  to  be  blown  into  the  outer  air  by  the 
resulting  explosion. 

On  circuits  where  the  existing  potential  is  above  2500,  mechanical 
means  are  used  to  rupture  a  fuse,  when  its  tensile  strength  is  low- 
ered upon  approaching  the  fusing  point  by  the  excessive  heating  of  an 
overload  current.     By  thus  breaking  the  circuit  before  the  actual 


melting  point  is  reached,  the  volume  of  hot  air  across  the  gap,  and 
hence  the  subsequent  arc,  is  reduced,  the  tendency  to  shower  out 
molten  metal  no  longer  exists,  and  a  more  rapid  rupture  ia  possible, 
thus  relieving  the  general' r  of  the  strain  of  the  overload;  after  the 
break  the  ends  of  the  fuse  are  drawn  apart.  This  mechanical  rupture 
is  accomplished  by  means  of  a  device  known  as  a  spring  expulsion 
fuse  block,  which  is  inserted  in  the  circuit  in  the  same  manner  as 
the  ordinary  expulsion  block,  but  because  of  being  used  on  high-ten- 
sion lines,  it  is  more  safeguarded  in  construction.  This  device  con- 
sists of  a  base  and  two  side  pieces  of  hard  wood,  varnished  and 
rendered  fireproof.  Mounted  on  this  base  and  between  the  terminals 
of  the  circuit  is  a  lignum  vitae  block. 

Each  of  ihe  chisel  pieces  by  which  the  fuse  block  is  connected  to 
the  circuit  and  held  in  place  on  the  panel,  passes  through  the  base  and 
is  connected  by  means  of  flexible  copper  straps  to  a  copper  piece 
having  mounted  on  it  a  stud  with  nut  and  washer.  This  copper  piece 
is  shaped  much'  like  an  inverted  U,  the  legs  being  supported  on  a 
pin  and  the  piece  rotating  in  the  plane  of  the  chisel  piece.  A  strong 
spring  on  the  pin  makes  the  normal  position  of  this  copper  piece  re- 
cumbent on  the  base  of  the  fuse  block.  When  a  fuse  is  in  place,  it 
rests  on  the  lignum  vitae  block,  and  is  of  such  length  that  it  holds 
these  terminals  in  an  upright  position.    A  fuse  of  the  form  shown  is 


FIG.    I. — HIGH-TENSION   FUSE. 

Strong  enough  to  prevent  the  tendency  of  the  terminals  springing 
back  on  the  base;  but  when  the  tensile  strength  is  lowered  by  ex- 
cessive heating,  the  fuse  is  finally  ruplured  and  the  circuit  broken.  A 
cap  of  lignum  vitae,  with  a  vent,  is  placed  over  the  fuse,  and  hard 
fiber  strips  at  the  end  of  the  block  entirely  enclose  the  live  portions 
of  the  device.  The  side  pieces  protrude  for  two  inches  or  more  be- 
yond the  enclosing  strips,  and  thus  form  barriers  effectually  prevent- 
ing the  possibility  of  arcing  over  when  the  break  occurs. 

On  circuits  above  5000  volts  the  connections  of  this  block  are  in- 
sulated from  the  panel  by  moulded  rubber  tubes,  which  also  hold  the 
block  and  the  circuit  connections  behind  the  panel,  several  inches 
from  the  marble  surface.  These  blocks  are  designed  to  protect  cir- 
cuits with  line  voltages  up  to  20,000,  and  of  current  capacity  up  to 
100  amperes.  The  blocks  for  high-tension  service  are  always  mounted 
on  marble  slabs,  distinct  from  the  switchboard  panels,  and  as  an  ad- 
ditional precaution  against  arcing  across  the  line,  marble  barriers 
are  placed  between  the  blocks. 

For  each  panel  mounting  these  fuse  blocks,  an  extra  one  with  fuse 
in  place  is  always  kept  in  readiness.  When  a  fuse  blows,  the  opera- 
tion of  replacing  consists  simply  in  pulling  out  the  block  from  its 
contacts,  and  mounting  the  extra  one  in  its  place,  thus  leaving  noth- 
ing to  be  desired  in  simplicity  of  handling. 

On  circuits  of  high  tension  or  carrying  large  amounts  of  power, 
however,  the  use  of  fuses  is  no  longer  desirable  or  possible,  and  a 
method  of  automatically  bre..king  the  circuit  becomes  imperative. 

The  type  of  circuit  breakers  used  on  alternating-current  lines  dif- 
fers radically  from  its  prototype  on  direct-current  circuits.  Unlike 
the  latter,  it  is  not,  except  in  large  installations,  used  in  conjunction 
with  a  main  switch ;  but  is  itself  the  main  switch  usually  operated  by 
hand,  but  so  constructed  that  it  may  be  automatically  tripped  and 
thus  open  the  circuit. 

Switches  for  alternating  circuits  are  of  two  kinds,  those  ^vith  a 
quick-break  contrivance,  which  open  the  circuit  in  the  atmosphere 
and  called  "air  break" ;  and  those  contained  in  a  closed  and  almost 
air-tight  vessel,  and  open  the  circuit  beneath  the  surface  of  a  spe- 
cially prepared  oil — the  latter  being  known  as  "oil-break"  switches. 

Ail -break  switches  are  used  on  low-tension  circuits,  not  exceeding 
2500  volts,  beyond  this  limit  oil  switches  being  built  to  operate  safely 
on  tensions  up  to  40,000  are  now  demanded  by  standard  practice. 
For  circuits  of  higher  tension  than  this  (a  few  of  which  are  in  opera- 
tion), air  break  switches  are  again  designed.  These  latter  are  of 
special  and  involved  construction,  and  used  in  connection  with  a  fuse, 
which  is  surrounded  by  an  incombustible  compound.  But  it  is  the 
oil-break  switch  which  is  found  practicable  for  the  "range  of  line  ten- 
sions in  use  at  the  present  time,  and  in  conjunction  with  an  automatic 
tripping  device  becomes  an  automatic  circuit  breaker. 

Oil  switches  are  made  in  several  styles,  for  various  voltages  and 
capacities,  being  single,  double  and  triple-pole  and  single  or  double- 
throw.    They  range  from  the  switch  designed  for  100  amperes  on  a 
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2500-voIt  circuit  up  to  40,000  volts  and  100  amperes.  The  largest  cur- 
rent capacity  is  for  800  amperes  at  12,000  volts,  this  being  the  capacity 
of  the  type  now  designed  for  the  Niagara  and  Manhattan  Railway 
equipments. 

Usually  switches  of  this  type  are  operated  directly  from  a  handle 
on  the  front  of  the  panel  by  means  of  a  system  of  levers.  In  the  very 
largest  power  installations,  however,  the  operation  is  effected  by 
some  electrical  or  pneumatic  auxiliary.  This  type  has  been  described 
at  length.'  Since  the  great  bulk  of  oil  switches  are  intended  to  be 
under  ordinary  circumstances  hand  operated,  the  following  remarks 
regarding  location  apply  especially  to  them. 

Oil  switches  intended  for  low-voltage  circuits  are  often  mounted 
directly  on  the  back  of  the  panel,  with  the  operating  handle — con- 
nected by  a  single  lever — on  the  front.  This  position  is  not  the  most 
approved  practice,  mainly  because  the  oil  will  creep  over  the  iron 
parts  of  the  switch  to  the  marble  panel  and  permeating  it  will  dis- 
figure the  front,  despite  any  means  to  prevent  its  occurrence :  thouph 
all  panels  controlling  oil  switches,  whether  the  switch  be  located  on 
or  contiguous  to  the  panel,  have  several  coats  of  French  varnish  ap- 
plied on  the  back,  and  often  are  polished  on  the  back  and  then  coated 
with  varnish  to  insure  freedom  from  disfigurement. 

It  is  the  usual  practice  to  mount  oil  switches  operated  on  circuits 
of  low  voltage  on  an  iron  framework  behind  the  switchboard,  but 
when  for  above  2500  volts  they  are  placed  in  cells,  built  of  brick  with 
tiled  floors  and  soapstone  tops  and  barriers.  There  should  be  no 
metal  of  any  kind  extending  through  the  cell,  hence  connection  be- 
tween the  operating  levers  and  the  levers  on  the  switch  is  made  by  a 
stout  piece  of  hardwood,  such  as  hickory,  dried  and  coated  with  an 
insulating  varnish.  This  wood  is  given  a  test  of  twice  the  normal 
voltage  at  which  the  switch  A'orks,  the  potential  being  applied  be- 
tween contacts  at  its  extremities,  to  be  certain  that  it  will  offer  no 
path  for  leakage. 

The  mechanism  for  operating  these  switches  is  so  devised  that  the 


FIG.   2. — OII.-IIKK.VK    SWITCH    AND  CIRCUIT-BREAKER. 

switch  itself  may  be  placed  as  safety  and  convenience  dictate,  on 
the  floor  above  or  below  the  switchboard,  or  on  either  side  of  the 
controlling  panel.  The  mechanism  may  control  one,  two  or  three 
switches  simultaneously,  the  latter  two  in  the  case  of  polyphase  cir- 
cuits; and  it  is  often  preferable,  especially  on  high-tension  circuits, 
to  use  three  singlc-polc  switches,  placed  in  separate  cells,  in  place 
of  one  triple-pole  switch. 

The  oil  in  which  the  break  takes  place  is  contained  in  a  sheet  iron 


case,  lined  with  three  layers  of  alum  wood  treated  to  insure  good  in- 
sulating qualities.  The  case  is  divided,  when  intended  for  double  or 
triple-pole  switches,  into  compartments  by  partitions  built  up  of  three 
layers  of  this  wood,  the  grain  of  the  middle  layer  being  at  right  angle 
to  the  outer  ones,  thus  forming  effective  barriers  between  the  switch 
contacts. 

Small  oil  switches,  usually  smgle-throw  intended  for  low  voltage 
circuit,  are  arranged  with  pivoted  arms,  which  arc  moved  up- 
ward until  their  extremities  make  contact  with  stationary  pieces 
precisely  as  the  method  of  making  contact  in  the  railway  controller. 
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FIG.    3. — DET.ML   OF   CIRCUIT-BRE.\KER. 

Another  type,  which  is  much  used  where  only  hand  control  is  de- 
sired, is  made  for  single  or  double-throw,  and  double  or  triple-pole 
breaks,  and  depends  for.  its  operation  on  a  cylindrical  piece  of  wood, 
turned  about  its  axis  by  the  lever  arrangement.  This  wooden  piece 
has  U-shapcd  pieces  of  copper  fastened  to  it.  which  bridge  the  gaps 
between  the  ends  of  the  circuit  arranged  side  by  side,  but  separated 
by  wooden  barriers. 

Neither  of  these  types  of  oil  switches  is  to  any  extent  used  as  an 
automatic  circuit  breaker,  since  for  this  purpose  they  are  both  sur- 
passed in  simplicity,  surety  and  promptness  of  action  by  the  tj'pe  of 
which  a  description  follows. 

As  shown  in  Fig.  2,  the  contacts  of  the  moving  parts  of  the 
switch  are  wedges,  which  enter  the  fixed  contacts  of  the  switch, 
springing  them  apart,  the  resultant  pressure  making  a  most  satis- 
factory contact  surface. 

The  connecting  parts  of  the  switch  arc  made  of  cast  copper,  these 
being  supported  by  stout,  well-seasoned  hickory  rodi  from  a  cast  iron 
piece,  which  is  in  turn  supported  by  a  bell  crank.  This  moving  por- 
tion is  quite  heavy,  and  its  weight,  in  addition  to  the  flexure  of  the 
sprung  copper  contacts,  tends  to  open  the  switch. 

The  lever  handle  is  made  up  of  two  steel  links  pinned  together  at 
the  top  and  supporting  the  vulcanized  rubber  portion  which  is  grasped 
by  the  operator.  Two  pieces.  £,  E  (Fig.  3),  are  connected  together 
by  two  pins,  F  and  G ;  one  of  these,  F,  pivots  the  pieces  to  the  links  of 
the  handle,  and  the  other,  G,  rests  in  a  notch,  as  seen  in  the  link,  D, 
of  the  operating  mechanism. 

The  link  D  is  supported  at  one  end  by  the  bell  crank,  and  simply 
rests  or  the  pin  /  in  the  links  of  the  handle.  When  the  switch  is  to 
be  closed  the  pin  G  catches  in  the  notch  in  the  link  D,  and  transmits 
the  motion  of  the  handle  to  the  mechanism,  closing  the  switch.  As 
stated,  the  weight  of  the  moving  parts  and  flexure  of  the  sprung  con- 
tacts now  tend  to  push  the  link  D  and  handle  outward,  but  this  is 
prevented  by  the  spring  catch  K,  which  grips  another  pin  /  in  the 
levers  of  the  handle,  thus  securely  holding  the  handle  and  keeping 
the  switch  closed. 

Evidently  then  the  moving  portion  of  the  switch  cannot  now  drop 
out  of  contact  as  long  as  the  linkage  system  is  rigid,  but  by  disengag- 
ing one  of  the  links  from  its  adjacent  member,  the  opening  can  be 
effected.     This  is  automatically  accomplished  by  a  sorenoid  attract- 
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ing  an  iron  plunger  which  acts  as  a  hammer  against  the  trigger  Tr, 
Each  of  the  pieces  E  ends  in  a  projection,  or  ear,  Ea,  which,  when  the 
switch  is  closed,  rests  directly  over  the  trigger  of  the  contiguous 
solenoid.  The  two  solenoids  are  energized  indirectly  by  series  trans- 
formers placed  in  two  of  the  legs  of  a  three-phase  system,  or  one  in 
each  circuit  of  a  four-wire,  two-phase  system.  The  projecting  tubes 
T  contain  iron  plungers,  the  vertical  position  of  which  may  be  so 
adjusted  that  they  are  pulled  up  by  the  solenoids  when  the  exciting 
current  reaches  some  fixed  value. 

The  operation  of  this  breaker  is  very  simple.  An  overload  by 
over-exciting  the  current  transformer  closes  an  auxiliary  circuit, 
which  closes  the  energizing  circuit.  The  solenoid  pulls  up  the 
plunger,  which  latter  raises  the  trigger  Tr,  knocking  the  pieces  E 
and  the  pin  G  upwards.  The  link  D  no  longer  under  the  restraint  of 
the  spring  catch  K,  moves  outward  as  the  moving  portion  of  the 
switch  falls.  Meanwhile,  the  handle  H  remains  upright,  and  the 
link  D  protruding  abnormally,  indicates  to  the  attendant  that  the 
switch  has  opened  and  that  there  has  been  trouble  on  the  line. 

This  is  the  arrangement  used  when  the  oil  circuit  breaker  is 
fastened  directly  to  the  panel.  When,  however,  it  is  placed  in  a  cell 
at  some  distance  from  the  switchboard,  the  arrangement  of  operating 
mechanism  becomes  more  intricate  and  involves  more  moving  parts. 
This  position  of  the  switch  makes  it  impracticable  to  place  the  trip- 
ping device  on  the  switchboard,  since  the  opening  would  involve  the 
moving  01  a  long  system  of  cranks,  the  friction  of  which  on  their 
supports  would  prevent  a  rapid  break. 

In  Fig.  4  is  shown  a  switch  mounted  in  a  soapstone  cell,  situated 
behind  and  to  one  side  of  the  controlling  panel.     Fig.  5  shows  in 


links,  rods  and  cranks,  and  is  restrained  by  the  spring  catch  on  the 
handle,  as  in  the  previous  case. 

When  ah  overload  occurs  on  the  line,  the  solenoid  in  M  is  energized, 
and  to  decrease  the  reluctance  of  the  magnetic  circuit,  claps  down  the 
cover  K,  which  raising  the  rod  h  causes  the  piece  C — 3  to  strike  the 
triangular  link  S ;  the  sharp  blow  throws  this  piece  upward,  which 
mars  the  rigidity  of  the  crank  formation,  allowing  the  switch  to  open, 
the  link  U  moving  forward  as  N  revolves  about  the  fixed  point  /. 

Since  no  movement  of  the  link  or  handle  has  taken  place,  there  is 
no  indication  on  the  front  of  the  board  as  to  the  position  of  the  switch, 
although  the  instruments  on  the  line  would  show  the  condition  of 
load.     That   the  attendant   may  have   instant  indication   when   the 


FIG.   4. OIL   CIRCUIT-BREAKER. 

detail  the  arrangement  of  links  directly  connected  to  the  switch,  with 
auxiliary  signal  switch. 

The  iron  pot  M  is  rigidly  attached  to  the  piece  C,  which  clamps  the 
wood  rod  H,  the  whole  being  supported  on  the  bell  crank  of  the 
mechanism.  This  pot  has  an  iron  core,  about  which  a  solenoid  E 
is  wound,  the  leads  coming  out  at  the  bottom.  The  cover  K  of  the 
pot  is  pivoted  at  D,  and  supports  a  clamp  for  a  second  and  lignter 
wooden  rod  h.  This  rod  is  so  supported  that  its  motion  is  always 
parallel  to  H,  and,  moreover,  its  upper  clamp  C — 3  is  made  longer  than 
necessary  and  thus  heavier,  increasing  the  force  of  a  blow  which  it 
can  give.  By  comparing  the  two  figures,  it  is  evident  that  the  posi- 
tion of  the  links  is  such  that  the  switch  is  closed. 

The  link  U  is  attached  to  the  bell  crank  B,  of  the  switch,  and  the 
four  links  N,  O,  P  and  S,  fixed  at  /,  take  the  place  of  the  bell  crank 
of  the  ordinary  non-automatic  tripping  mechanism.  The  pin  R  in  the 
link  N  prevents  this  combination  from  collapsing  when  the  switch 
is  being  closed.  In  this  position  the  points  X,  Y,  Z  of  the  links  are 
in  line,  and  the  tendency  of  the  switch  to  open  is  transmitted  through 


FIG.   5. — DETAIL  OF   TRIPPING   MECHANISM. 

breaker  opens,  a  small  indicating  switch  is  so  connected  with  the 
levers  of  the  tripping  mechanism,  that  their  opening  closes  an  aux- 
iliary circuit,  which  causes  the  illumination  of  red  signal  lamps  on  the 
front  of  the  board. 

The  solenoids  used  in  connection  with  the  foregoing  circuit  break- 
ers ?re  in  all  cases  where  possible,  energized  by  direct  current,  whereas 
their  operation  is  dependent  upon  the  overload  in  the  alternating 
line.  It  becomes  necessary,  then,  to  use  an  intermediary  device  which 
actuated  by  alternating  current  proportioned  to  that  in  the  line,  shall 
close  a  direct-curent  circuit  in  series  with  the  tripping  magnet.  This 
device,  because  of  its  analogy  to  similar  devices  in  telegraphy  is  called 
a  relay.  The  current  transformers  operating  these  relays  have  their 
primaries  connected  in  series  with  the  line  to  be  protected,  and  since 
their  secondaries  are  grounded,  all  danger  of  shock  from  the  relays 
operated  on  high-tension  lines  is  removed ;  also  on  low-tension  lines, 
the  transformer  makes  unnecessary  the  use  of  heavy  leads  to  excite 
the  relay  solenoids. 

Two  relays  are  required  on  a  three-phase  line,  having  their  solen- 
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oids  excited  from  two  of  the  legs;  and  on  a  two-phase  system  from 
each  of  the  separate  circuits.  The  use  of  relays  is  especially  advan- 
tageous, since  they  respond  to  conditions  other  than  the  ordinary 
overloads,  and  open  the  circuit  automatically  when  the  desired  con- 
ditions are  attained.  Three  notable  types  are  in  use  at  the  present 
time,  namely,  overload  relays,  overload  time  relays  and  reverse  cur- 
rent relays. 

THE  OVERLOAD   RELAY. 

The  overload  relay  shoAvn  in  Fig.  7  opens  the  line  on  overload 
or  short  circuits  just  as  would   a  fuse  or  circuit  breaker.     It  consists 


FIG.  6. — CONNECTIONS  OF  OVERLOAD  RELAY. 

of  a  solenoid  surrounding  an  iron  plunger  which  may  be  drawn  up 
vertically,  causing  a  second  piece  placed  above  it  to  impinge  on  con- 
tacts and  close  a  local  circuit  to  the  tripping  magnets  on  the  oil-circuit 
breaker.  The  plunger  of  this  relay  is  supported  by  a  disk  in  the  tube 
extending  beneath  the  .solenoid,  which  disk  may  be  moved  vertically, 
and  hence  adjust  the  position  of  the  plunger  for  different  current 
strengths.  In  many  recent  installations,  cspeciallj'  in  the  small  sub- 
stations of  long  railway  lines  now  being  installed,  it  is  desirable  to 


FIG.   7. — OVERLOAD  RELAY. 

do  away  with  the  direct  current  and  to  um-  the  same  transformer 
which  operates  the  relay  to  trip  the  breaker.  In  this  case  practically 
the  same  type  of  relay  is  used.  The  tripping  device  on  the  oil  switch 
is  connected  in  series  with  the  relays  and  secondary  of  the  current 
transformer.  A  connection  is  made  which,  under  normal  conditions, 
short  circuits  the  tripping  device.  The  plunger  of  the  solenoid  in 
this  case  opens  this  short  circuiting  connection  when  drawn  up,  and 
allows  the  tripping  magnet  to  be  actuated..  A  diagram  of  the  con- 


nection of  each  case  is  shown  in  Fig.  6,  including  the  wiring  of  the 
signal  lamps. 

THE   OVERLOAD   TIME   RELAY. 

This  type  of  apparatus  is  designed  to  operate  the  circuit-breaking 
device  if  the  overload  continues  for  a  predetermined  and  adjustable 
length  of  time,  remaining  unaffected  if  it  continues  for  less  than  this 
time.    This  relay  meets  two  conditions  that  arise  in  practice. 

First,  it  takes  care  of  temporary  overloads.  In  the  many  cases  of 
crosses  or  short  circuits  on  lines  which  burn  themselves  clear,  it  is 
undesirable  to  open  the  circuit  unless  such  effect  should  continue 
When  starting  up  induction  motors  or  synchronous  apparatus  slightly 
out  of  synchronism,  a  heavy  rush  of  current  occurs,  which  subsides 
as  the  machine  comes  up  to  speed. 

Second,  it  tends  to  localize  the  effect  of  the  overload,  causing  its 
removal  by  the  opening  of  the  proper  device  in  the  network  nearest 
such  overload.  An  alternating  circuit  protected  by  time  relays  may 
feed  a  rotary  having  ordinary  breakers  on 
its  direct-current  side.  An  overload  on  this 
side  of  the  line  will  immediately  blow'  the 
direct-current  breaker,  but  will  not  affect  the 
alternating-current  side,  thus  leaving  the 
rotary  running  light  and  obviating  the  in- 
convenience of  starting  up  each  time  an  over- 
load   occurs.      An    alternating-current    sta- 
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1-JO.    9. — A    DETAIL   OF 

TIME-LIMIT   OVERLOAD 

RELAY. 

tion  distributing  its  energy  through  an  extended  system  of  feeders 
and  sub-feeders  may  best  be  protected  by  taking  advantage  of  the 
time  adjustment  feature  of  these  relays.  In  the  main  feeders,  relays 
designed  to  open  the  circuit  in  five  seconds  may  be  placed ;  in  the 
sub-feeders  may  be  placed  relays  operating  in  three  seconds,  and  the 
local  circuits  may  be  protected  by  the  ordinary  instantaneous  over- 
load relays.  Thus  an  overload  or  short  circuit  in  a  local  circuit 
would  open  the  circuit  immediately;  in  a  sub-feeder  would  have  to 
continue  for  a  certain  length  of  time,  and  the  main  line  would  only 
be  opened  if  a  short  circuit  of  some  duration  occurred  between  the 
generating  and  feeding  points.  The  advantages  attendant  on  the  use 
of  this  apparatus  are  obvious,  mainly  precluding  the  possibility  of  a 
short  circuit  in  a  feeder  opening  all  the  other  branches,  thereby  oc- 
casioning an  unnecessary  cutting  off  of  all  light  and  power. 

TIME-LIMIT    RELAY. 

The  time  limit  relay  (.Fig-  ^)  is  operated  by  clockwork.  On  one  of 
the  shafts  of  a  gearing  having  a  slow  motion  two  wooden  disks  (i 
inch  diameter)  are  mounted  side  by  side.  A  piece  of  copper  is  placed 
on  their  peripheries,  as  shown  in  Fig.  9.  Two  contact  pieces  of  spring 


FIG.    8. — TIME-LIMIT    OVERLOAD    RELAY. 

brass  are  so  arranged  that  one  always  presses  against  the  disk  B, 
but  the  other  is  so  held  that  normally  it  is  just  out  of  contact  with 
the  surface  of  A.  On  the  same  shaft  with  the  wooden  disks  is 
mounted  a  circular  piece  of  brass  having  a  notch  in  its  periphery, 
and  in  this  notch  a  ratchet  catches,  which  prevents  the  motion  of  the 
clockwork. 

On  another  shaft  of  the  mechanism  having  a  high  rotative  speed 
four  aluminum  vanes  arc  mounted  at  right  angles  to  one  another. 
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The  variable  time  interval  is  controlled  by  these  damping  vanes,  since 
varying  the  angle  between  their  planes  and  the  plane  of  revolution 
causes  a  variation  in  speed  of  the  clockwork,  and  hence  changes  the 
time  per  revolution  of  the  wooden  disks ;  the  variation  of  time  is 
from  3  to  10  seconds.  When  the  mechanism  is  inoperative,  one  con- 
tact piece  rests  on  the  extension  of  the  copper  piece  on  B,  the  other 
rests  over,  but  not  touching,  the  wooden  periphery  of  A,  and  so  placed 
that  when  the  disk  rotates  the  copper  strip  turns  away  from  it. 

These  contact  points  are  in  the  auxiliary  circuit  taken  from  a  low- 
voltage  direct-current  line  in  the  station,  having  the  tripping  mag- 
nets of  the  oil  switch  in  series,  and  thus  forming  the  break  in  this 
auxiliary  line. 

Two  small  cylindrical  iron  pieces  about  one  inch  long,  joined  to- 
gether and  supported  by  a  spring  allowing  vertical  motion,  are  so 
mounted  that  one  is  directly  beneath  a  lever  attached  to  the  ratchet 
previously  mentioned  and  the  other  beneath  the  spring  contact  over 
the  disk  A.  The  two  solenoids  are  excited  by  current  transformers, 
and  the  two  small  pieces  are  pushed  upwards ;  one  releases  the  ratchet 
and  the  iron  pieces  which  are  attracted  by  their  cores  are  arranged  as 
levers,  each  beneath  one  of  the  small  iron  pieces  referred  to. 

When  a  short  circuit  occurs,  one  or  both,  of  the  coils  are  energized, 
and  allows  the  movement  of  the  clockwork,  the  other  presses  the 
contact  against  the  disk  A.  During  the  continuance  of  the  short  cir- 
cuit, these  magnets  continue  energized  and  hold  the  parts  in  the  posi- 
tion just  noted.  If  this  continues  for  the  interval  that  it  takes  the 
disks  to  revolve,  a  position  occurs  when  both  contacts  touch  the 
copper  strips  on  the  periphery  .of  the  disks  and  close  the  auxiliary 
circuit;  if,  however,  the  trouble  is  removed,  the  iron  pieces  are  pulled 
back  into  their  normal  position  by  springs,  removing  the  contact 
pieces  from  the  surface  of  disks  A,  and  allow  the  ratchet  to  stop  the 
mechanism  when  one  revolution  has  been  made  without  tripping  the 
breakers.  The  solenoids  close  their  magnetic  circuit  against  the  ad- 
justable tension  of  a  spring,  and  it  is  by  these  springs  that  calibra- 
tion is  effected.  The  time  limit  relay  is  placed  in  a  glass  case  to 
protect  the  contacts  from  dirt  or  injury,  and  is  mounted  on  the  panel 
which  controls  the  outgoing  line. 

REVERSE   CURRENT   RELAY. 

In  consequence  of  the  duplication  of  transmission  lines,  this  type 
of  apparatus  finds  a  field  where  maintenance  of  the  continuity  of 
power  service  is  imperative.  To  insure  the  connection  between  main 
and  sub-station  on  all  high-tension  circuits,  these  are  tied  together 
by  two  parallel  transmission  lines,  bemg  usually  protected  by  circuit 
breaking  devices  at  their  outgoing  and  incoming  ends.  The  main 
station  has  two  sets  of  bus-bars,  and  from  each  set  one  line  leaves 
the  station ;  but  it  is  often  the  case  that  these  lines  are  connected  to 
one  set  of  busses  at  the  sub-station.  A  short  circuit  or  excessive 
overload  on  either  line  will  have  the  same  effect  as  a  short  circuit 
on  both  lines  through  the  sub-station  bus-bars,  and  the  result  will  be 
the  opening  of  all  the  breakers  if  overload  types  of  relay  are  used, 
thus  completely  severing  the  power  service  to  the  sub-station. 

The  reverse  current  relay  meets  an  emergency  of  this  nature,  open- 
ing the  circuit  when  current  flows  through  it  in  the  reverse  direction, 
but  remaining  uneffected  by  normal  flow.  In  a  transmission  line 
overload  breakers  are  put  in  the  line  at  the  outgoing  main  station 
end,  the  incoming  sub-station  end  being  protected  by  relays  of  the 
reverse  type.  An  overload  on  either  line  will  open  its  overload 
breaker  at  the  main  station  end,  and  the  current  backing  up  into  this 
line  from  the  sub-station  will  operate  the  reverse  relay  there,  thus 
completely  opening  this  line  at  both  its  ends,  but  leaving  the  other 
intact. 

Reverse  relays  also  find  a  use  to  open  the  circuit  or  give  visual 
indications  in  other  cases.  For  instance,  when  several  generators  are 
running  in  parallel  on  the  station  bus-bars,  if  one  should  for  any  rea- 
son cease  to  generate  and  tend  to  run  from  the  bars  as  a  motor,  this 
action  would  not  be  indicated  by  the  instruments;  but  a  reverse  relay 
might  open  the  main  switch  of  this  generator  or  else  indicate  it  to 
the  attendants  by  means  of  signal  lamps  or  alarm  bells. 

The  device  is  also  used  in  the  same  way  on  rotary  circuits  when  the 
rotaries  are  running  in  parallel  with  other  apparatus,  or  charging 
storage  batteries.  If  the  alternating  source  of  power  should  cease, 
the  rotaries  would  then  run  inverted,  occasioning  liability  to  seri- 
ous strains,  if  not  trouble,  when  the  power  again  comes  on.  This 
relay  consists  simply  of  a  direct-current  motor  of  small  size,  usually 
about  %  hp.  Its  fields  are  energized  from  a  current  transformer  in 
series  with  the  line,  and  its  armature  circuit  takes  current  from  a  po- 
tential transformer  across  the  line. 


When  current  flows  through  the  lines  to  be  protected  in  the  proper 
direction,  the  motor  armature  tends  to  turn  in  a  certain  direction, 
clockwise,  let  us  say,  but  is  really  blocked  to  prevent  such  turning. 
On   the   frame  of   this  motor  are  mounted  two  contacts  arranged 

thus    /  \    which  are  the  ends  of  the  circuit  energizing  the  tripping 

device  on  the  oil  switch  in  the  line  to  be  protected.  The  motor  shaft 
has  mounted  on  it  a  V-shaped  carbon  piece  which  fits  in  these  con- 
tacts. Normally,  the  motor  tends  to  turn  away  from  them,  but  when 
the  current  in  the  line  reverses,  the  field  current  of  the  motor  is  re- 
versed in  consequence,  the  direction  of  flow  in  the  armature  remain- 
ing unchanged.  The  motor  then  turns  in  the  counter  direction  through 
about  one-eighth  of  a  revolution.  The  V-shaped  piece  impinges  on 
the  contacts,  closes  the  magnetizing  circuit,  and  thereby  instantly 
trips  the  breaker,  or  else  lights  up  the  signal  lamps,  as  the  case  may 
be.  The  circuit  connections  of  Fig.  10,  mcluding  the  switch  for  auto- 
matic and  hand  control,  show  the  arrangement  of  apparatus. 

Another  arrangement  of  reverse  current  relay  consists  of  a  device 
like  the  ordinary  overload  type.  Each  solenoid  has  two  coils,  wound 
differentially,  one  winding  being  energized  from  a  potential  trans- 
former and  the  other  from  a  series  transformer.  Normally  the  at- 
tractive force  of  the  solenoid  on  the  plunger  is  nil,  but  if  a  reversal 
of  current  in  the  line  occurs,  the  series  excitation  decreases,  allowing 
the  winding  from  the  potential  transformer  to  close  the  auxiliary 
circuit  and  open  the  line. 

A  new  device  recently  developed  is  a  reverse-current,  time-element 
relay  combining  the  functions  of  all  three  of  the  previous  noted  de- 
vices, and  designed  to  open  the  circuit,  as  the  name  indicates,  when 
a  reverse  current  of  a  certain  m.~.gnitude  continues  for  a  prede- 
termined time.  This  goes  a  step  further  than  the  time  element  relay. 
Using  the  same  piece  of  apparatus  the  solenoids  are  differentially 
®  wound,  one  winding  being  taken  from  a  potential  transformer  across 
the  line,  the  other  winding  from  a  series  transformer.  Normally,  the 
attractive  force  of  the  solenoid  is  nil,  but  if  the  reversal  attains  a 
certain  value  for  which  the  dc/ice  is  calibrated,  the  clock  mechanism 
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FIG.      10. — CIRCUIT    CONNECTIONS     OF     REVERSE-CURRENT    kEL.W. 

is  operated,  and  if  the  reversal  continues  at  this  value  for  the  pre- 
determined time,  the  circuit  is  broken. 

It  has  been  repeatedly  pointed  out  that  the  sudden  opening  of  a 
high-tension  circuit,  especially  when  a  short  circuit  exists  on  the 
line,  is  an  operation  fraught  with  some  consequence,  due  to  an  at- 
tendant resonant  rise  of  potential  and  maintenance  of  the  arc. 

The  results  of  recent  experiments  by  Steinmetz,  Rice  and  others 
at  Kalamazoo,  where  high-tension  circuits  under  working  co  iditions 
were  suddenly  broken  showed,  however,  that  while  the  arcs  produced 
with  air-break  switches  were  tremendous  in  size  and  continuity,  yet 
with  oil-break  switches  up  to  the  limits  of  voltag?  used  in  practice, 
the  arc  was  almost  entirely  wiped  out.  It  is  because  of  this  that  the 
oil  swicch  can  be  relied  upon  as  a  circuit  safeguard. 

The  tendency  of  modern  switching  development  is  to  make  all  op- 
erations automatic.  In  large  capacity  switches  this  is  accomplished 
by  use  of  small  motors  and  properly  devised  springs.  In  smaller 
types,  a  plunger  working  in  a  solenoid,  with  a  catch  to  hold  the 
switch  closed,  may  accomplish  the  purpose.  A  small  snap  switch  on 
the  front  of  the  board  is  the  means  by  which  the  auxiliary  device  is 
energized,  green  or  ruby  lamps  being  used  to  denote  the  open  or 
closed  position  of  the  switches. 

Another  radical  step  in  advance  made  possible  by  the  system  of 
auxiliary  control  is  the  automatic  closing  of  machine  switches  when 
the  machine  is  properly  synchronized  with  the  line  or  station  bus- 
bars. This  is  effected  by  adding  to  the  ordinary  synchronizing 
schemes,  a  device  to  introduce  a  time  element  effect  into  the  auxiliary 
switching  circuit.  To  these  developments  the  oil-switch  lends  itself 
most  readily,  and  from  its  extended  use  to-day  it  seems  safe  to  say 
that  as  tensions  increase  with  the  distances  of  transmission,  it  will 
be  the  oil  switch,  perhaps  in  a  higher  state  of  perfection,  upon  which 
transmission  manipulation  will  solely  depend. 
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Telegraph  and  Telephone  Over  the  Same  Line. 


By  K  Weman. 


li 


IN  the  July  5th  number  of  Electkjcal  World  and  Engineer  ap- 
peared an  abstract  of  a  paper  read  at  Dublin  before  the  Insti- 
tute of  Electrical  Engineers,  on  "Railway  Blocks  and  Tele- 
graphs; Recent  Practice,"  referring  to  combinations  of  telephone 
and  telegraph  on  the  same  line.  This  is  not  very  recent  practice  in 
other  parts  of  Europe,  as  by  using  duplex  transforming  several 
combinations  have  been  made  with  very  satisfactory  results,  not 
only  with  the  object  of  removing  inductive  disturbances,  but  also, 
and  more  so,  in  order  to  get  as  much  service  as  possible  out  of  the 
lines.  This  has  especially  been  the  case  on  telephone  toll  lines 
where  it  is  a  matter  of  getting  as  much  interest  as  possible  on  the 
capital  invested  in  expensive  lines. 

As  remarked  in  the  paper,  the  line  branches  must  have  the  same 
resistance.  This  is  easily  balanced  by  a  rheostat,  but  what  is  more 
important,  the  transformers  must  be  perfectly  balanced  in  every 
respect,  and  the  loss  of  efficiency  a  minimum. 

The  National  Telephone  Company,  in  England,  after  much  ex- 
perimenting, obtained  very  satisfactory  results  and  have  been  using 
the  duplex  transformer  for  several  years  on  their  lines.  In  the 
Scandmavian  countries  they  are  also  used  extensively,  and  with 
excellent  results.  For  instance,  on  a  busy  toll  line  where  every 
period  of  four  or  five  minutes  is  worth  a  certain  amount — say  only 
20  cents   for  a  five-minutes'  conversation — the  operators  use,  as  a 


a  block  system  between  each  two  stations.  This  reduces  the  resist- 
ance of  the  telegraph  line  considerably,  and  the  telephones  are  all 
working  on  metallic  circuits. 

Referring  to  the  diagrams.  Fig.  i  represents  a  metallic  toll  line 
through  duplex  transformers,  terminating  at  both  ends  in  metallic 
jacks  in  a  board  and  the  phantom  line  in  a  telegraph  instrument 
used  for  service  between  the  operators,  or  rented.  Or  instead  of 
the  telegraph  instrument,  another  pair  of  jacks  and  drops,  with 
ground  as  return,  may  be  had. 

Fig.  2  shows  a  similar  line  between  two  places,  the  one  having 
metallic  circuit,  the  other  single  line  subscribers.  In  this  case 
there  might  be  some  disturbance  on  the  single  lines,  but  this  may  be 
overcome  by  using  an  ordinary  transformer  "between  the  duplex 
and   the   jack. 

In  Fig.  3  are  shown  two  toll  lines  passing  through  two  duplexes 
at  each  end,  whereby  a  third  metallic  line  is  obtained.  This  is  ex- 
tensively used,  and  gives  excellent  results.  It  is  evident  to  what 
extent  time  and  money  are  saved  where  the  two  lines  are  expensive 
and  very  busy,  not  to  speak  of  the  complete  metallic  line  which  may 
be  had  at  the  expense  of  four  transformers.  In  Fig.  4  a  step  fur- 
ther is  taken,  and  we  have  here  not  only  the  three  metallic  circuits 
but  a  telegraph  circuit  besides. 

In  one  of  the  largest  combinations  of  this  kind  installed  there 
were  eight  single  lines,  or  four  metallic  circuits,  out  of  which  were 
taken  six  metallic  circuits  and  two  single  lines.  There  is,  theoretic- 
ally, no  limit  to  the  combinations,  but  in  case  the  balance  is  upset 
in  some  way.  the  whole  combination  is  useless,  and  it  is,  therefore, 
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FIG.    4. — TELEGKAPH    AND    TELr.rHONE   ON    SAME    LINE. 

seldom  carried  further  than  to  the  two  metallic  circuits.  In  case 
one  of  the  lines  should  get  out  of  order,  the  transformers  may  be 
switched  out,  and  if  then  one  line  should  be  faulty  the  other  may 
still  be  used  as  an  ordinary  metallic  line. 
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FIGS.    I,   2   AND  3. — TELEGRAPH    ANT  TELEPHONE  ON   SAME   LINE. 

minimum,  one  minute  (generally  they  use  much  more)  for  clear- 
ing the  cords  and  arranging  the  next  connection.  We  have  thus 
ten  periods  of  five  minutes  and  ten  minutes'  service  in  every  hour. 
Say  that  five  minutes  thereof  are  necessary  for  the  switching;  we 
lose  one  period,  or  20  cents.  If  the  toll  line  is  open  for  service 
eight  hours  per  day,  it  means  a  loss  of  $1.60,  or  on  an  average  of 
$40  per  month.  On  the  other  hand,  if  duplex  transforming  is 
resorted  to,  the  operators  may  use  the  phantom  circuit  for  arrang- 
ing the  conversation,  and  have  time  to  get  the  next  party  as  well, 
while  conversation  is  going  on  on  the  line  proper;  and,  therefore, 
when  the  clearing-out  signal  is  given,  the  next  connection  is  made 
without  any  "palavering"  between  the  operators,  or  any  loss  of 
time. 

Or  take  a  less  busy  toll  line,  where  the  minutes  need  not  be 
counted  and  the  operator  his  ample  time  to  get  through  the  service 
on  the  same  lino.  Hy  putting  in  duplex  transformers  at  each  end, 
a  phantom  circuit  is  obtained,  which  may  be  rented  to  a  broker 
or  a  newspaper  for  exclusive  use.  Now,  if  the  broker  or  paper 
should  talk  ordinarily  over  the  toll  line,  says  five  times  per  day  at 
the  rate  of  20  cents  per  conversation,  it  would  cost  him  daily  $1. 
If  the  phanto-1  line  is  rented  to  the  party  at  $20  per  month,  he  saves 
$10  per  month,  and  the  exchange  has  no  extra  maintenance  or 
switching  to  do.  but  makes  a  clear  profit  of  the  rent. 

.■\nothcr  combination  is  to  use  twT  railway  telegraph  lines,  and  at 
each  station  have  two  duplex  transformers  with  a  Morse  set  be- 
tween tlio  neutral  points.     A  bell  and  a  telephone  are  then  used  as 


A  water-power  plant  for  the  supply  of  current  to  Boise,  Idaho, 
is  nearing  completion,  and  is  expected  to  be  in  operation  by  October. 

The  foundations  of  the  power  house  are  of  cement  and  laid  six 
feet  below  low  water  mark.  The  water-wheels  rest  on  a  massi\'e 
wood  floor,  which  is  laid  on  a  solid  natural  gravel  foundation. 

The  canal  is  34  feet  wide  at  the  bottom  and  carries  water  6  feet 
deep,  and  is  iH  miles  long,  a  considerable  portion  having  been  built 
through  solid  rock  which  had  to  be  blasted  out,  requiring  much  time 
and  great  expense.  The  canal  is  now  entirely  completed  ready  for 
use.  Five  concrete  conduits  run  under  the  canal  at  different  places, 
to  carry  off  the  storm  water,  which  is  not  allowed  to  enter  the  canal. 

The  pole  line  to  Boise  is  being  pushed  toward  completion.  It  is 
expected  that  the  line  will  be  completed  the  entire  distance  to  the 
power  house  (21  miles),  with  a  two-mile  branch  to  Peorle,  by 
.\ugust  15.  The  company  has  secured  a  lot  in  Boise  where  work 
will  begin  shortly  on  a  sub-station  fire-proof  building.  25  X50  feet  in 
dimension.  This  building  will  be  the  Boise  headquarters  of  the  com- 
pany, where  the  main  transformers  will  be  located. 

The  current,  which  enters  the  building  direct  from  the  power 
plant,  will  have  a  voltage  of  20.000.  By  passing  through  the  step- 
down  transformers  it  will  be  changed  to  2,000  volts  and  less  as 
may  be  desired. 

Three  cars  of  machinery,  consisting  of  two  15.000-hp  turbine 
water-wheels  of  the  latest  Leffcl  pattern,  with  shafting,  belting,  etc., 
arc  on  the  ground.  The  wheels  are  of  the  horizontal  pattern,  and 
will  be  connected  direct  with  the  two  generators.  The  generators 
are  each  of  500-kw  capacity,  made  by  the  Westinghou-e  Company. 
They  are  of  the  very  latest  design,  and  weigh  65.000  pounds  each.  They 
will  be  completed  in  time  to  reach  Boise  by  Oct.  i.  The  order  was 
placed  six  months  ago.     The  exciter  will  be  on  the  same  shaft  with 
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the  generator.  The  water  power  will  be  controlled  by  Lombard 
governors. 

The  two  wheels  now  on  hand  will  be  installed  early  in  August. 
Room  for  a  third  has  been  provided,  but  it  will  not  be  put  in  until 
more  power  is  in  demand  than  can  otherwise  be  furnished. 

The  current  will  be  brought  to  Boise  on  three  separate  uninsulated 
cables.  Each  cable  is  made  of  seven  strands  of  aluminum  wire, 
twisted  and  held  firm  by  small  bands  of  the  same  material.  The 
splices  are  made  by  means  of  an  aluminum  sleeve,  which  is  cramped 
tightly  around  the  ends,  thus  forming  a  complete  connection.  The 
plan  of  using  aluminum  was  an  afterthought.  The  company  had 
purchased  25  tons  of  copper  wire  some  time  ago,  which  was  sold 
recently  at  a  neat  profit.  The  wires  are  placed  fln  either  side  and 
are  on  the  tops  of  the  poles,  making  an  equilateral  triangle. 

The  company  installing  the  plant,  the  Electfic  Power  Company, 
Ltd.,  is  composed  of  local  capitalists.  The  officers  are  H.  O.  Pope, 
president;  H.  D.  Pope,  vice-president,  and  M.  D.  Dobson,  secretary. 


Safety  in  Elevators. 


By  O.  F.  Shepard. 

The  article  under  this  same  head  which  appeared  in  the  issue  of 
this  paper  of  July  12,  is  of  much  interest  to  those  familiar  with  the 
construction  and  operation  of  electric  elevators.  It  gives,  however, 
an  impression,  first,  that  electric  elevator  accidents  are  very  numer- 
ous, and  second,  that  one  of  the  frequent  causes  is  the  lack  of  re- 
tarding torque  in  a  compound-wound  motor  when  driven  as  a  gen- 
erator by  the  load  on  the  car. 

On  the  contrary,  to  one  who  has  given  the  subject  any  study,  the 
very  few  elevator  accidents,  in  proportion  to  the  number  of  elevators 
in  operation,  is  really  a  great  surprise,  especially  when  one  considers 
that  nine-tenths  or  more  of  elevators  installed  receive  no  other  at- 
tention than  that  given  them  by  the  janitors  of  the  buildings  where 
the  machines  are  situated.  Furthermore,  it  is  very  unlikely  that  the 
cause  of  the  accident  mentioned  was  due  to  the  reasons  set  forth. 
Not  knowing  the  particular  type  and  make  of  the  machine  in  ques- 
tion, conclusions  can  be  drawn  only  from  the  duties  of  some  of  the 
standard  makes. 

The  efficiency  of  electric  elevators  ranges  between  45  per  cent, 
and  75  per  cent.,  reaching  75  per  cent,  only  under  the  most  favor- 
able circumstances ;  60  per  cent,  would  be  a  high  average.  Suppose 
we  assume  for  a  problem,  an  elevator  requiring  100  amperes  at 
220  volts  to  raise  its  maximum  load.  Then  of  this  100  amperes  at 
60  per  cent,  efficiency,  only  60  amperes  are  actually  used  in  lifting 
the  load,  the  other  40  taking  care  of  the  losses  in  the  motor,  in  the 
worm  or  other  gearing,  and  in  the  friction  of  journals,  cables, 
guides,  etc.  Now,  in  descending,  the  same  load  is  capable  of  yield- 
ing the  equivalent  of  the  60  amperes  (at  220  volts)  of  energy.  As- 
suming the  efficiency  of  the  machine  when  driven  backward  to  be 
the  same,  i.  e.,  60  per  cent.,  we  then  have  z^  amperes  given  back  to 
the  line — a  little  over  one-third  of  the  maximum  capacity  of  the  motor. 
In  reality  this  will  be  less,  for  the  efficiency  is  less  when  the  machine 
is  driven  backward,  or  when  the  motor  acts  as  a  generator. 

The  writer  has  tested  some  machines  which  gave  75  per  cent, 
efficiency  when  lifting  maximum  load,  but  which  gave  back  to  the 
line  when  the  same  load  descended  but  one-third  of  the  current 
required  in  lifting,  the  voltage  remaining  practically  constant.  From 
numerous  tests  of  electric  elevators  it  is  found  that  a  retarding  torque 
of  one-third  is  sufficient  for  every  case,  and  in  the  majority  a  much 
less  torque  would  suffice  to  restrain  the  maximum  load,  and  pre- 
vent a  runaway. 

This  brings  us  to  the  question  as  to  when  a  differentially-wour.d 
motor  becomes  a  motor  of  constant  torque — a  point  which  was  also 
raised  in  the  article  mentioned.  Assuming  the  magnetization  curve 
to  be  a  straight  line,  we  readily  see  that  the  ampere-turns  of  the  series 
I  winding  at  full  load  must  equal  two-thirds  of-  the  ampere-turns  sup- 
plied by  the  shunt  winding,  in  order  that  the  motor  when  driven 
as  a  generator  (within  practical  limits)  may  act  with  a  constant 
torque  of  one-third  that  yielded  when  the  motor  is  acting  as  a  shunt 
motor.  This,  then,  would  be  a  limiting  value  for  the  series  windings,' 
of  an  elevator  motor,  and  being  the  limit  it  would  not  be  safe  to  leave 
in  circuit  such  a  series  winding  to  act  differentially.  But  if  the 
series  winding  at  full  load  equalled  in  m.m.f.  but  half  the  shunt 
m.m.f.,  the  motor  would  readily  supply  the  necessary  retarding 
torque  without  much  increase  in  speed. 


Take  the  example  above  of  the  lOO-ampere  machine.  Consider  it 
to  descend  and  generate  40  amperes  back  current.  Then,  as  at  100 
amperes  the  series  field  equals  one-half  the  shunt,  at  40  amperes  it 
would  be  one-fifth  of  the  shunt;  therefore,  the  effective  m.m.f. 
would  be  four-fifths  normal,  and  assuming  strength  of  field  to  de- 
crease proportionately,  the  motor  would  run  at  25  per  cent  over 
speed.  This  40  amperes  with  field  four-fifths  as  strong  would  give 
the  required  one-third  torque.  It  will  be  found,  however,  to  be 
greater  than  this,  and  the  speed  will  not  increase  25  per  cent.,  for, 
as  is  well  known,  the  magnetization  curve  rises  above  a  straight  line. 
However,  it  is  not  thought  that  any  responsible  elevator  concern 
uses  a  series  winding  of  so  much  as  50  per  cent,  of  the  shunt  wind- 
ing upon  its  motors,  after  they  are  started.  Generally  but  25  per 
cent,  to  35  per  cent,  is  permitted  to  remain  in  circuit. 

There  is,  however,  a  source  of  danger  in  descending  with  heavy 
loads  on  an  electric  elevator.  This  is  when  after  starting,  the  power 
supply  circuit  is  opened,  either  in  the  sunply  feeders  by  the  opening 
of  the  wall  switch,  or  by  a  poor  contact  in  the  elevator  controller. 
In  this  case  there  is  no  limit  to  the  speed  of  the  motor,  even  if 
purely  a  shunt  mtor,  because  it  can  speed  up  and  generate  an  exceed- 
ingly high  voltage;  but  there  being  no  circuit  to  which  to  supply 
current,  there  is  practically  no  resistance  to  rotation.  An  opening 
of  the  circuit  in  some  such  way,  or  perhaps  an  opening  of  the  shunt 
circuit  of  the.  motor,  was  no  doubt  the  cause  of  the  accident  men- 
tioned by  Mr.  Rennerfelt  in  his  article.  It  seems  that  the  only 
means  to  prevent  a  runaway  in  such  a  case  is  in  the  use  of  a 
speed  governor.  But  this  is  supplied  with  the  safety  catch  upon  the 
car,  and  so  there  is  no  need  of  adding  another. 

At  this  point  it  may  be  well  to  mention  another  very  common 
fallacy  regarding  electric  elevators.  Many  manufacturers  maintain 
that  an  electric  brake  or  an  electric  operating  device  will  take  care 
of  just  these  cases  of  failure  of  power  supply  or  the  opening  of  the 
supply  circuit;  hence  it  is  the  general  impression  that  a  solenoid 
brake  is  safer  than  a  mechanical  brake,  for  it  is  thought  that  in  case 
of  failure  of  current  supply,  the  electric  brake  would  come  on  and 
stop  the  elevator,  while  the  mechanical  brake  would  remain  off  and 
permit  the  machine  to  run  away,  unless  the  operator  had  presence 
of  mind  to  apply  the  brake.  But  in  descending  with  load  (or  going 
up  with  empty  car,  which  is  heavily  overweighted)  in  case  the  power 
supply  fails,  one  of  two  things  will  happen — either  the  load  will 
drive  the  machine  and  run  the  motor  as  a  generator,  or  the  car  will 
stop.  If  the  load  drives  the  machine  the  motor  will  act  as  a  generator 
and  furnish  current  to  the  electric  brake  or  to  the  electric  operating 
device,  and  thus  hold  them  in  the  running  position  and  hence  be  no 
safer  than  the  mechanical  control. 


The  Battle  of  the  Tubes"  in  London. 


A  recent  cable  dispatch  from  London  says :  The  '"battle  of  the 
tubes,"  as  the  Morgan-Speyer  contest  for  franchises  to  construct  and 
operate  underground  lines  here  is  termed,  is  going  favorably  to  the 
Speyer  group.  Their  bill  was  practically  approved  by  the  Parlia- 
mentary Committee,  while  consideration  of  the  Morgan  application 
was  adjourned  to  the  autumn  session. 

Before  a  special  committee  on  the  proposed  London  tube-railways 
Balfour  Browne,  K  C,  said  he  wished  to  deny  emphatically 
the  report  that  the  Morgan  and  Yerkes  interests  had  combined. 
Personally,  he  said,  he  was  altogether  opposed  to  Mr.  Yerkes's  pro- 
posals. The  parliamentary  committee  on  the  proposed  tube-rail- 
ways decided  to  make  a  report  giving  the  Yerkes  Undergroimd 
Electric  Railway  all  needed  legislative  right  of  way  for  the  comple- 
tion of  it-s  entire  system.  The  Morgan  company's  bills  to  authorize 
the  paralleling  of  the  main  portion  of  Yerkes's  routes  have  been  put 
over  until  next  session. 

The  dispute  betv.  een  the  Morgan  and  Speyer  interests  affects  only 
some  small  connecting  links  in  the  London  underground  system. 
The  Speyer- Yerkes  franchise  covers  lines  already  in  operation  withir 
the  city:  the  Morgan  group  controls  some  outside  transportation  lines. 


Sea  Telephone  Cable. 


Connections  were  made  last  week  on  the  new  telephone  cable  across 
Vineyard  Sound,  between  Vineyard  Haven  and  the  mainland,  and 
communication  by  telephone  was  established.  The  cable  is  four  miles 
long,  with  terminals  at  Nobscot  Lighthouse  and  Lamberton  Cove, 
near  Vineyard  Haven,  opening  on  the  Atlantic. 
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The  Tube  Electric  Railways  of  London. 


In  the  August  2  issue  of  Electrical  World  and  Encineex  a  report 
was  given  of  the  proceedings  in  London  of  the  International  Tram- 
ways Congress,  including  an  abstract  of  the  interesting  paper  on 
"The  Tube  Railways  of  London,"  by  Mr.  P.  V.  McMahon,  chief 
engineer  of  the  City  and  South  London  Railway.  We  are  now  able 
to  supplement  the  abstract  by  some  further  details  from  the  paper, 
as  to  the  results  obtained  on  Mr.  McMahon's  road,  which,  with  its 
extension  is  now  about  6%  miles  long,  and  runs  from  Clapham 
Common  through  the  city  to  the  Angel  at  Islington,  with  13  stations, 
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FIG.  I. — DIAGRAM  OF  DISTRIBUTION  SYSTEU. 

the  average  distance  between  stations  being  about  850  yards.  The 
generating  station  is  situated  at  Stockwell,  about  one  mile  from  the 
south  end  of  the  line.  Originally  the  line  to  King  William  Street  was 
worked  on  the  ordinary  two-wire  system  at  500  volts,  but  with  Uie 
extension  north  the  two-wire  system  at  500  volts  was  no  longer  avail- 
able, and  the  method  of  distribution  was  changed  to  the  three-wire 
system  with  1,000  volts  across  the  outers,  the  running  rail  forming  the 
middle  wire.  There  are  two  sub-stations,  one  at  London  Bridge,  2^ 
miles  from  Stockwell,  and  the  other  at  the  Angel,  s%  miles  from  the 
generating  station.  These  sub-stations  are  fed  from  Stockwell  on 
practically  a  five-wire  system,  t.  c,  2,000  volts  across  the  outers.  A 
particular  feature  of  the  system  is,  that  although  distribution  is  ef- 
fected at  2,000  volts,  the  maximum  voltage  across  any  one  commutator 
is  500  volts  and  only  half  of  the  electrical  energy  sent  to  the  sub- 
stations is  transformed,  and  thus  a  high  efficiency  is  maintained. 

One  or  two  novel  points  had  to  be  settled  before  installing  the  sj'S- 
tcm.  In  the  first  place,  there  had  been  the  problem  of  getting  from  the 
negative  to  the  positive  side,  and  several  automatic  devices  had  been 
considered,  but  the  way  out  of  the  difficulty  had  finally  resolved  it- 
self into  a  simple  break  of  30  feet  in  the  working  conductor  at  the 
crossings.  That  had  given  rather  a  flickering  light  in  the  train,  but 
the  break  had  been  reduced  afterward  to  15  feet  by  putting  conduc- 
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. — TRACTIVE  RESISTANCE  CURVF.S. 


tors  in  the  middle  and  a  fuse  between,  so  that  if,  by  any  chance,  two 
locomotives  were  crossing  and  caused  a  short-circtiit,  the  middle 
piece  would  become  disconnected  from  the  main  conductor.  Another 
question  decided  had  been  whether  two  machines  should  be  used  at 
.SCO  volts,  one  on  each  side  of  the  system,  or  i,ooo-\tilt  machines 
across  the  outers,  with  smaller  machines  for  balancing.  Many  things 
had  pointed  to  the  tise  of  generators  working  at  1.000  volts,  but  one 
I)oinl  that  had  seemed  to  he  very  important  was  that  a  bad  short- 
circuit,  such  as  might  be  caused  by  a  car  running  off  the  road  and 
ilinrtlv  r(Miiuctiii£r  tlic  third-rail  to  the  ordinary  nmning  rail,  might 


raise  the  pressure  to  1,000  volts  between  the  running  rail  and  the 
working  conductor.  The  circuit-breaker  would  probably  work,  but 
in  the  meantime  the  pressure  might  be  raised  on  the  motor  and  lamps, 
and  a  lot  of  the  lamps  would  be  blown  out  by  the  temporary  rise  ir, 
voltage. 

As  to  the  sub-station  efficiency,  it  may  be  mentioned  that  the  con- 
tinuous-current, high-tension  reducers  have  an  efficiency  of  90  per 
cent,  at  quarter  load.  94  per  cent,  at  half  load,  96  per  cent,  at  full  load, 
and  about  96  per  cent,  at  50  per  cent,  overload.  This  high  efficienc% 
is  especially  noticeable  at  the  sub-station  at  the  Angel,  where  tbt 
high  tension  reducer  system  with  reversible  boosters  in  connection 
with  a  large  battery  was  in  use;  a  very  high  efficiencj-,  indeed,  wa* 
obtained,  because  the  high-tension  feeders  supplying  the  sub-station 
at  1,000  volts  had  an  almost  steady  load  all  day  long  of  between  75 
amperes  and  80  amperes,  while  the  current  going  from  the  sub-statior 
bus-bars  to  the  line  varied  between  zero  and  450  amperes.  If  a  sy> 
tem  of  that  sort  were  applied  all  over,  the  size  of  the  imits  in  thi 
generating  station  and  the  size  of  feeders  could  be  reduced  for  thi 
same  number  of  trains.  At  London  Bridge  sub-station  there  was  : 
battery  almost  as  large,  but  it  had  failed  to  take  the  peaks  with  tht 
ordinary  boosters,  and  was  not  much  good  as  a  regulator;  in  fact 
it  would  do  very  little  work  at  all,  unless  additional  cells  wert 
switched  in  and  the  battery  was  allowed  to  discharge  on  the  whole 
It  was  used  in  case  of  a  heavy  load,  and  the  cells  had  to  be  switcher 
in  to  make  a  discharge. 

The  elevator  and  lighting  circuits  were  fed  from  the  same  bus-bars 
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UOTOR    equipment: 

but  in  the  case  of  a  heavy  short-ciruit  on  the  working  conducto 
jn  automatic  cut-out  operated,  and  threw  the  lifts  and  lights  ont 
the  battery,  thus  maintaining  the  station  lighting  and  Iifi>  supp! 
in  case  of  the  working  conductor  blowing  its  fuses. 

Comparing  the  continuous-current,  three-wire  system  used  on  th 
City  and   South   London    Railway   with   the  three-phase  system. 
would  be  seen  at   once  that  a  good  deal  less  needed  to  be  ^p<5 
in  copper,  on  account  of  the  steady  load  on  the  feeders.    There  W3 
very  little  diflfcrencc  in  the  rail  drop  between  5'i   miles  and  aboi 
three  miles,  and  it  would  seem  that  the  limits  for  the  three-wir 
system    had    not,   by   any   means,    been    reached.      Previous   to   »h 
installation    of    the    system    it    had    been    thought    there    might    l 
some  difficulty  in  the  balancing,  but  none  had  occurred.     Ordinar 
balanrers  were  installed  at  Clapham  Common,  Moorgate  Street  an 
the   Elephant   and   Castle,  and    it   was   found   that  the  continuou; 
current   reducers  acted   so  well  as  balancers  that  only  one  of  & 
balancers  needed  to  be  used.     The  ammeters  in  the  reducer  mot<  j 
armature  circuit   at   the   sub-station   showed    that   the  current  wiX 
fairly  steady,  while  the  generator  armature  currents  were  varyinl 
from  zero  to  the  maximum,  showing  that  they  were  acting  as  bt'l 
ancers  as  well  as  reducers.  i 

The  present  City  and  South  I^ondon  trains  consist  of  four  bogi 
carriages,  having  a  total  seating  capacity  of  128  passengers.  Tfc 
empty  train  weighs  28.16  tons,  and  36.16  tons  fully  loaded. 

The  locomotives  are  each  fitted  with  two  gcarless  motors,  » 
of  which  is  capable  of  doing  the  work  in  case  of  the  other  getttn 
temporarily  disabled.  The  locomotive  weighs  complete  1365  ton 
Thus,  the  locomotive  and  fully  loaded  train  weigh  49.8  tons.  Tb 
maxininni  jiinnbrr  of  traiii<i  running  at  one  time  is  25.  giving  a  tC 
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vice  slightly  under  three  niinuteb  between  trains  in  busy  traffic.  This 
service  is  reduced  to  about  18  trains  during  the  periods  of  light  load. 
The  average  speed,  including  stops,  is  14.4  miles  per  hour,  and,  ex- 
cluding stops  at  stations,  16.75  miles  per  hour. 

The  kw-hours  per  ton  mile  at  the  above  speed  measured  on  board 
the  locomotive  are  0.0552.  At  the  generating  station  switchboard 
the  unit  per  ton  mile  for  the  past  half  year  was  .068.  This  figure 
includes  shunting,  sub-station  and  cable  losses,  which  are  not,  of 
course,  included  in  the  measurement  on  board  the  locomotive.  For 
the  same  period  the  number  of  train  miles  run  were  650,000,  and  the 
passengers  carried  about  9,000,000.  The  coal  per  unit  generated  was 
3.9  lbs.,  which  includes  all  boiler  house  losses,  getting  steam  and 
banking  fires.  This  result  was  obtained  with  North  Country  and 
Midland  small  coal.  With  a  coal  of  a  slightly  higher  calorific  value, 
during  a  month  of  this  period,  the  coal  per  unit  (kw-hour)  was  3.28 
lbs.,  including  all  boiler  house  losses. 

Expressing  this  result,  as  in  steam  railway  practice,  we  get  a 
coal  consumption  of  about  three  ounces  per  ton  mile,  which  com- 
pares favorably  with  main  line  practice,  when  one  considers  that 
published  steam  locomotive  tests  are  specially  taken  and  over  a 
short  period  only.  Also  the  traction  resistance  in  tunnels,  as  shown 
by  exhaustive  tests  on  the  South  London  line,  is  about  double  that 
which  obtains  on  main  lines,  and  short  sections,  which  means  that  the 
train  is  being  accelerated  for  about  half  the  total  running  time.  The 
output  in  Board  of  Trade  units  per  half  year  is  3,781,000.  The  trac- 
tive resistance  per  ton  in  the  City  and  South  London  Railway  is  given 
in  Fig.  2. 

While  on  the  question  of  speed  it  may  be  well  to  discuss  the  matter 
of  very  rapid  acceleration,  which  is  receiving  a  lot  of  attention  at 
the  present  moment.  When  the  present  South  London  locomotives 
were  designed,  it  was  carefully  considered  how  far  the  company 
could  go  in  the  direction  of  rapid  acceleration  without  paying  too 
much  for  it.  It  was  found  that  with  the  locomotive  under  consider- 
iition,  locomotives  and  trains  weighing  about  49  tons  with  passengers, 
ihe  time  taken  on  a  short  section  of  2,700  feet  would  be  130  seconds, 
the  maximum  speed  being  19.7  miles  an  hour,  and  the  units  per  ton 
mile  0.054,  with  an  average  speed  of  14.25  miles  per  hour.  It  had 
been  thought  that  a  much  better  service  might  be  obtained  by  having 
a  four-motor  equipment,  the  total  weight  remaining  at  49  tons,  but 
v/ith  a  reduction  in  seating  capacity.  The  units  per  ton  mile  were 
reduced  to  0.0377,  the  maximum  speed  was  20.6,  and  the  average 
14.25  miles  per  hour,  as  before.  This  reduced  units  per  ton  mile  were 
obtained  by  increasing  the  acceleration,  but  the  peaks  at  starting  were 
increased  from  300  amperes  to  600  amperes.  That  had  a  very  im- 
portant bearing  on  the  size  of  a  generating  station,  and  the  copper 
in  feeders  and  the  size  of  the  working  conductor.  The  results  given 
above  assumed  that  the  current  could  be  shut  off  as  soon  as  full 
speed  was  obtained  and  the  locomotive  allowed  to  coast,  but  that 
would  hardly  apply  in  practice.  Running  the  above  locomotives  at 
their  maximum  speed  and  keeping  the  current  on  until  the  brakes 
were  applied,  the  times  for  a  2,700-foot  section  were  122  seconds  and 
103  seconds,  while  the  units  per  ton  miles  were  0.0659  and  0.0745, 
respectively.  Considering  this  effect  on  the  power  station  of  a  line 
with  ten  such  sections,  allowing  ten  seconds  at  each  station,  and  run- 
ning a  two-minute  service  with  30  trains  leaving  the  terminus  per 
hour,  we  find  that  the  maximum  current  demand  was  2,085  amperes, 
and  with  four  motors,  4,300  amperes.  The  time  for  the  journey  with 
"the  two-motor  equipment  was  21.8  minutes,  and  with  the  four-motor 
equipment  18.67  minutes.  The  difference  was  an  increase  of  13.5  per 
cent,  in  the  units  per  ton  mile,  with  the  higher  acceleration,  and  the 
power  house  had  to  be  enlarged  by  63  per  cent.,  while  only  14.3  per 
cent,  was  saved  in  time.  Unless  the  competition  with  trams  and  other 
means  of  locomotion  was  very  severe,  such  extra  expenditure,  in 
order  to  obtain  very  high  rates  of  acceleration,  was  not  warranted. 
Another  thing  was  that  the  power  turned  out  would  not  be  turned 
out  so  economically  with  a  very  varying  load.  It  would  almost  ap- 
pear that  when  a  very  rapid  acceleration  was  required  some  such 
system  as  the  Ward-Leonard  system,  where  there  were  not  very 
"high  peaks,  would  meet  the  case,  although  it  had  not  been  tried. 

However,  the  diagram  (Fig.  3)  shown  illustrates  the  results  of 
such  a  system  in  comparison  with  the  two  and  four-motor  equip- 
ment above  referred  to.  The  starting  current  is  much  lower,  and  a 
■uniform  acceleration  obtained.  Compared  with  the  four-motor  equip- 
ment the  time  for  the  section  is  the  same,  but  the  four-motor  con- 
sumes less  energy,  taking  98.6  watt-hours,  as  against  105  for  the 
Ward-Leonard ;  but  the  latter  requires  a  maximum  current  of  only 


318  amperes,  as  against  600  amperes  for  the  four-motor  equipment. 
The  two-motor  equipment  requires  the  same  energy  as  the  Ward- 
Leonard,  but  takes  20  seconds  longer  to  run  the  section. 

A  practical  example  of  the  eflfect  of  very  rapid  acceleration  maj 
be  found  in  the  new  motors  on  the  Liverpool  Overhead  Railway, 
where  the  old  motors  took  starting  currents  of  140  amperes  to  150 
amperes  for  an  average  speed  of  12.5  mile;,  per  hour,  and  the  new 
motors  700  amperes  to  800  amperes,  the  average  speed  being  19  miles 
per  hour.  The  time  for  the  journey  is,  however,  reduced  from  32  to 
20.9  minutes.  The  increased  generating  plant,  feeder,,  etc  i-  no 
doubt  justified  by  tramway  competition. 


Electric  Railway  Patents. 

The  budget  of  patents  of  July  22  was  unique  in  that  it  consisted 
almost  exclusively  of  patents  relating  to  the  electric  railway.  Six  of 
the  patents  were  assigned  to  the  General  Electric  Company,  the 
patentees  being  W.  B.  Potter.  E.  M.  Hewlett,  F.  W.  Hill,  S.  B. 
Stewart,  Jr.,  and  C.  E.  Barry.  One  of  the  three  Potter  patents  adds 
another  to  the  numerous  devices  for  averting  the  evil  efJects  of  arcs 
at  switch  points.  The  present  device  is  specifically  a  detail  in  sec- 
tional conductor  switches,  and  consists  of  a  means  of  separating  the 
switch  contacts  when  they  may  be  welded  or  stuck  together  by  arcing. 
The  principal  feature  of  the  invention  is  the  arrangement  of  the 
plunger  and  switch  arm  in  such  a  way  that  there  is  lost  motion  be- 
tween the  former  and  latter,  so  that  che  plunger  in  descending  strikes 
a  hammer  blow  on  the  switch  arm,  which  is  more  eflfective  in  sepa- 
rating the  stick  jaws  than  if  the  moving  parts  wer  all  one  piece. 
.\nother  Potter  patent  relates  to  a  blow-out  magnet  device,  applied 
to  sectional  conductor  systems,  the  principal  feature  of  which  is  to 
make  the  blow-out  magnet  core  of  steel,  having  a  high  coercive  force 
so  that  it  will  remain  permanently  magnetized  after  the  line  current 
has  ceased.  The  object  is  to  give  the  magnet  greater  strength  than 
it  would  possess  in  virtue  of  the  line  current  alone,  in  order  that  it 
may  successfully  extinguish  arcs  that  occur  when  the  line  current 
is  small ;  for  if  the  core  were  built  of  soft  iron  the  line  current  would 
not  magnetize  the  magnet  sufficiently  strong  in  this  case  to  blow- 
out the  arc.  The  third  Potter  patent  is  on  a  three-jaw  switch,  also  for 
a  sectional  contact  system.  It  covers  a  number  of  convenient 
features  of  construction  in  combination  with  a  three-jaw  switch. 
These  features  relate  principally  to  resiliently  mounted  jaws,  re- 
ducing the  hammer  blow,  a  closed  secondary  around  the  magnetic 
circuit  to  reduce  the  reactive  kick  of  the  bobbin,  non-magnetic  tips 
to  the  electromagnetic  air  gap  to  prevent  sticking,  and  similar  well- 
known  devices,  all  being  claimed  in  combination  with  this  particular 
type  of  switch. 

Still  another  patent  relating  to  the  sectional  conductor  system  was 
issued  to  E.  M.  Hewlett.  This  invention  has  for  its  object  the  im- 
provement and  construction  of  switches  used  in  sectional  conductor 
work.  The  important  features  of  the  improvement  are  a  semi-uni- 
versal joint  for  the  moving  contact  m.embers  so  as  to  enable  them  to 
adjust  themselves  to  a  truly  accurate  position  with  reference  to 
stationary  jaws;  an  arrangement  permitting  the  contact  members  to 
have  lateral  play  for  the  same  purpose :  and  means  for  draining  the 
bottom  of  the  electromagnetic  solenoid  of  condensed  moisture. 

.A.  patent,  issued  to  F.  W.  Hill  and  S.  B.  Stewart,  Jr..  relates  to 
improvements  in  the  underground  conduit  system  of  electric  railways. 
The  invention  has  reference  to  means  whereby  covers  in  the  conduit 
can  be  automatically  raised  by  the  car  itr„lf  to  enable  the  inspection 
and  repair  of  the  plow.  It  consists  essentially  of  a  system  of  levers, 
arranged  to  be  engaged  by  the  car  collector  and  thereby  operated 
to  move  a  cover  in  the  conduit  so  as  to  enable  the  shoe  to  be  inspected. 

Certain  details  of  a  train-control  system  a.;  the  subject  of  a 
patCi.t  issued  to  C.  E.  Barry,  the  object  being  to  render  the  action 
of  the  sub-contrrvller  more  certain.  The  pilot  motor  which  actuates 
the  sub-controller  is  controlled  by  magnetic  switches  actuated  by 
a  current  in  the  main  motor  circuit.  The  action  of  the  controller  to 
the  e.xtAit  desired  is  made  to  depend  upon  the  rotation  of  the  switch 
itself.  The  claims  are  quite  broad  and  cover  means  for  operating 
the  controller  whenever  the  current  in  the  motor  exceeds  a  certain 
amount,  which  means  may  be  controlled  in  part  by  current  in  the 
motor  circuit,  and  in  part  by  the  master  pilot  controller  in  any  de- 
sired combination.  In  the  arrangement  shown,  the  pilot-motor  circuit 
is  open-circuited  bj'  the  electromagnetic  switch  whenever  the  current 
rises  above  a  certain  value,  thereby  preventing  the  pilot  motor  from 
advancing  the  controller  further. 
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New  Telephone  Patents. 


The  issue  of  the  Patent  Office  for  August  5  contains  four  telephone 
patents,  three  being  of  distinct  interest.  The  belief  that  is  held  by 
many  that  the  mouthpiece  of  a  telephone  transmitter  may  be  the 
means  of  communicating  disease  has  impelled  Mr.  William  M.  Eng- 
lish and  Mr.  George  A.  Burns,  both  of  San  Francisco,  to  conspire 
together  to  invent  an  antiseptic  telephone  mouthpiece,  which  consists 
of  a  double  mouthpiece  joined  together  at  the  inner  and  outer  edges 
so  as.  to  form  a  circular  space  or  chamber.  The  inner  mouthpiece 
or  lining  is  pierced  with  holes,  and  to  the  outer  is  attached  a  small 
receptacle  containing  any  antiseptic  or  sterilizing  material  which  will 
vaporize  and  fill  the  interspace  between  the  double  sides  of  the  mouth- 
piece and  be  discharged  through  the  holes  in  the  lining  of  the  mouth- 


ANTISEPTIC   MOUTHPIECE. 

piece.  The  drawing  illustrates  the  device  quite  clearly.  A  and  J3 
are  the  inner  and  outer  shells,  of  the  usual  form ;  A  being  pierced 
with  a  series  of  holes,  4,  and  B  having  a  single  opening,  5,  at  its 
lowest  point,  to  which  is  attached  the  receptacle,  6,  for  the  antiseptic 
material.  The  vapor  arising  from  this  and  passing  through  the 
numerous  holes  in  A  "will  act  to  sterilize  and  destroy  any  products 
which  may  be  deposited  within  the  mouthpiece  from  the  breath  of  the 
persons  using  it,  so  that  the  danger  arising  from  subsequent  use  of 
a  mouthpiece  will  be  avoided.  The  receptacle,  6,  can  be  recharged 
at  any  required  interval."  Should  I'lis  device  be  adopted  to  any 
extent,  a  delicate  job  will  be  added  to  the  work  of  the  instrument 
inspector  in  the  refilling  of  the  receptacle  6.  It  see-ms  to  be  over- 
looked that  should  the  vapor  fail  from  the  contents  of  receptacle  6.  or 
should  receptacle  6  be  allowed  to  become  and  remain  empty,  the  per- 
forated lining.  A,  and  the  inner  space  are  admirably  adapted  to 
collect  and  retain  "any  products  which  may  be  disposed  within  the 
mouthpiece,"  and  the  last  state  of  that  mouthpiece  would  be  worse 
than  the  first. 

The  issue  of  a  patent  to  Marcia  J.  Farnham,  as  administratrix  of 


FIGS.    I    TO  6.— KARNHAM    TELEPHONE  CIRCUIT. 

Isaiah  II.  Farnham,  recalls  the  horrible  tragedy  of  which  Mr.  Farn- 
ham was  a  victim  about  a  year  ago.  The  invention  which  Mr.  Farn- 
ham filed  with  the  Patent  Office  shortly  before  he  was  killed  relates 
to  a  telephone  circuit  in  which  a  phantom  circuit  is  obtained,  enabling 
two  pairs  of  conductors  to  be  u.sed  for  three  telephone  circuits.  In 
Mr.  Farnham's  specification  he  tracej  the  adoption  of  metallic  cir- 


cuits, and  points  out  that  "as  the  art  of  telephony  broadened  out  com- 
posite circuits  were  devised  in  which  telegraphic  and  telephonic  ser- 
vices were  perform.ed  upon  the  same  circuits  and  also  composite 
circuits  were  arranged  for  telephone  service  whereby  the  conductors 
of  two  telephone-circuits  were  employed  as  the  limbs  of  a  third  tele- 
phone circuit,  which  are  known  as  phantom  circuits."  In  obtaining 
his  phantom  circuit,  Mr.  Farnham  takes  each  two  pairs  of  conductors 
in  a  telephone  cable  and  twists  them  together  in  a  reverse  direction 
to  the  twist  of  the  conductors.  Each  set  of  two  pairs  when  twisted 
is  bound  with  a  thread  of  some  distinctive  color  in  order  more  easily 
to  identify  the  pairs,  and  the  whole  of  the  conductors  when  thus  ar- 
ranged in  sets  of  two  twisted  pairs  are  formed  into  a  core  within 
the  sheath  in  reverse  layers.  Each  two  pairs  of  twisted  conductors 
constitute  a  unit,  which  when  the  cable  is  in  place  is  adapted  to  form 
three  independent  circuits,  t.  e.,  the  two  metallic  circuits  and  a  third 
or  phantom  circuit  in  which  the  conductors  of  each  metallic  circuit 
are  employed  as  one  limb  or  conductor — and  in  a  thirty-pair  cable 
there  will  be  15  such  units  and  15  phantom  circuits.  By  means  of  the 
invention  it  is  possible  greatly  to  increase  the  circuit  capacity  of  a 
cable  and  obtain  completely  balanced  circuits  in  each  of  the  said 
units  in  their  relation  with  one  another  and  in  relation  to  the  power- 
ful foreign  currents  conveyed  upon  conductors  strung  in  proximity 
to  the  cable. 

In  the  drawings.  Fig.  I  is  a  view  in  diagram  of  one  unit  of  the 
improved  cable,  and  Fig.  2  an  end  view.  Fig.  3  is  an  end  view  of  a 
cable  having  a  plurality  of  such  units.  Fig.  4  is  a  diagram  of  an 
impedance  coil,  and  Fig.  5  is  a  diagram  of  circuit  connections. 
Fig.  6  is  an  end  view  of  a  modified  cable,  and  Figs.  7  and  8 
are  diagrams  of  the  circuit  connections  of  Fig.  6.  In  Fig.  i 
the  two  pairs  a  and  b  of  paper  insulated  conductors  are  shown 
twisted  together  reversely  to  the  twist  of  the  pairs  and  held  by  the 
thread  5.  At  each  end  the  conductors  are  bridged  by  an  impedance 
coil,  7.  and  from  the  center,  10.  of  the  coil-windings  wires  8  extend 
to  telephone  /'  to  form  a  third  or  phantom  circuit,  of  which  the  pair  j 
forms  one  side  and  the  pair  b  the  other  side. 

Fig.  4  shows  in  diagram  the  windings  of  the  impedance  coils,  7,  the 
helices  of  which  are  wound  on  in  parallel,  and  the  outer  ends,  9  and 
II.  are  connected  to  binding  posts,  while  the  inner  ends,  12  and  13, 
are  connected  to  the  bridging-post,  10,  and  the  circuit  from  9  is 
from  the  binding-post,  10,  by  one  winding  and  from  said  post  to  11 
by  the  second  winding.  In  operation  the  currents  from  the  instru- 
ments /  in,  say,  the  circuit  a.  circulate  through  the  helices  of  the  coil 
winding  in  series  and  have  an  inductive  effect  upon  the  core  of  the 
coil,  while  the  currents  from  the  instruments  /*  circulate  by  the  con- 
necting-branch, 8,  to  the  center  of  the  helices  of  the  coils  and  tncnce 
through  the  said  helices  differentially  to  the  circuits  a  and  b,  and  have 
no  inductive  effect  upon  the  cores.  The  coils  are  thus  wound  so  that 
a  perfect  balance  is  obtained  between  the  two  conductor  metallic 
circuits  a  and  b  and  the  third  or  phantom  circuit,  c. 

The  specification  says  that  in  the  experiments  that  were  made 
previous  to  this  invention  it  was  found  impossible  to  obtain  quiet 
phantom  circuits  with  the  ordinary  type  of  cable  having  twisted 
pairs  arranged  in  reverse  layers,  as  there  would  in  all  cases  be  more 
or  less  "cross-talk,"  but  by  the  formation  of  two  pairs  of  such 
metallic  circuits  into  units  it  has  been  found  that  phantom  circuits 
connected  between  the  pairs  of  such  units  are  quiet  and  without 
perceptible  cross-talk  or  disturbances  of  any  kind. 

Two  patents  arc  issued  to  Mr.  Martin  H.  Howell,  of  Melrose 
Mass.,  bearing  on  the  same  general  subject  as  the  Farnham  patent, 
and,  like  it,  ^re  assigned  to  the  New  England  Telephone  and  Tele- 
graph Company.  The  Howell  patents  both  refer  to  composite  cir- 
cuits and  depend  upon  a  peculiar  type  of  repeating  coil  of  Mr  Howell's 
invention.  Fig.  i  shows  Mr.  Howell's  compo-itc  circuit.  Fig.  2  the- 
repeating  coil  and  Fig.  4  an  arrangement  of  circuits  by  which  from 
two  metallic  telephone  circuits  are  obtained  both  a  phantom  tclephom 
circuit  and  a  phantom  telegraph  circuit.  Referring  to  Fig.  2,  show 
ing  the  form  of  repeating  coil  used.  31.  34.  32  and  33.  are  insulated 
conductors  which  are  twisted  together  and  have  their  right  han<l 
ends  respectively  brought  out  to  the  screw-posts  28.  30  and  20.  and 
their  left  hand  ends  to  the  screw-posts  25.  28.  26  and  27.  respectively, 
so  that  each  conductor  passes  through  the  coil  in  two  windings  in 
series  with  one  another,  the  points  27  and  2?'  being  in  the  center  of 
the  respective  windings,  both  sides  of  which  are  balanced  and  sym- 
metrical. These  coils  are  indicated  in  Fig.  i  and  in  the  other  figures  by 
the  reference  letter  /.  and  the  extensions.  8.  from  the  point.  27.  on 
the  side.  N,  of  the  coils  at  each  end  of  the  circuit,  a.  connect  with  the 
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electromagnet  of  the  sounder,  R,  and  then  to  the  keys,  K,  of  the  tele- 
graph apparatus,  I,  whose  back  and  front  contacts  are  connected  by 
wires  5  and  6,  with  the  extensions,  9,  from  the  point  .27  of  the  re- 
peating coils,  P  of  the  circuit  b.  Batteries  c  and  c^  are  included  in 
the  wires  6  at  each  end  of  the  main  circuit.  By  this  arrangement  the 
circuit  a  serves  as  one  side  or  limb,  and  the  circuit  b  the  other  side 
or  limb  of  the  telegraph  line.  The  telephones,  t  and  f,  are  in  a  local 
circuit,  comprising  one  side  or  winding  of  the  repeating  coils  /  and  /". 
In  the  operation  of  the  telegraph  apparatus,  when  the  key  is  pressed 
current  from  battery  c  passes  by  conductor  8  to  point  27  on  the  A' 
winding  of  the  coil,  where  it  splits,  going  through  the  helices  in 
opposite  directions  and  coming  out  at  the  points  26  and  29,  and  con- 
tinues over  the  respective  conductors  2  and  i  to  the  points  26  and  29 
at  the  opposite  end  of  the  circuit,  and  thence  through  the  helices  of 
the  winding  A''  of  the  coil  in  opposite  directions  to  the  point  27,  where 
the  current  unites  and  continues  by  the  conductor  8  to  the  helices 
of  relay  R',  and  in  case  of  metallic  circuit  return,  shown  in  Fig.  i, 
the  current  passes  by  the  rear  contact  of  the  key  to  the  sides  of  the 
metallic  circuit  b  to  the  opposite  pole  of  the  battery,  and  in  the 
grounded  circuits,  shown  in  other  figures,  the  return  is  by  the  earth. 
As  the  current  splits  at  the  point  27  and  goes  in  opposite  directions 
through  the  helices,  as  described,  one  side  neutralizes  the  other. 
Therefore  no  inductive  efifect  is  produced  in  the  core,  and,  conse- 
quently, there  is  no  disturbance  in  the  telephones  at  either  end,  and 
when  the  telephone  is  used  the  currents  generated  thereby  enter  the 
P  windings  of  the  coil  and  traverse  the  winding  thereof  in  series, 
and  an  inductive  efifect  is  produced  in  the  core  of  the  coil,  and 
similar  currents  are  induced  in  the  winding,  N,  of  the  coil,  which 
traverse  the  helices  thereof  in  series,  and  are  propagated  over  the 
conductors  i  and  2  of  the  circuit  and  pass  through  the  helices  of  the 
winding,  N ,  of  the  coil  at  the  opposite  end  of  the  circuit  and  are  in- 
ductively transferred  to  the  winding,  P ,  through  whose  helices  they 
circulate  in  series,  and  are  received  by  the  telephone  in  the  local  cir- 
cuit of  the  winding.  The  impedance  of  the  telegraph  instruments 
prevents  any  leakage  through  them  of  the  telephone  currents. 

Fig.  3  shows  the  arrangement  for  obtaining  both  a  phantom  tele- 
graph circuit  and  a  phantom  telephone  circuit  from  two  metallic 
circuits,  a  third  repeating  coil.  P.  being  inserted  between  the  points 


FIGS.    I,    2,    AND    3. — HOWELL    COMPOSITE    ELECTRIC    CIRCUIT. 

27  of  the  coils  /  and  /'  connected  to  the  metallic  circuits.  The  in- 
ventor further  points  out  and  illustrates  that  by  connecting  together 
the  central  points  in  the  repeating  ceils  in  various  telephone  toll  lines 
a  continuous  series  phantom  telegraph  circuit  may  be  obtained,  serv- 
ing a  number  of  widely-separated  places. 

Mr.  Howell's  second  patent  also  has  reference  to  composite  cir- 
cuits and  specially  to  a  special  type  of  repeating  coil— considered  an 
improvement  over  the  impedance  coil  adopted  in  the  Farnham  patent 
— and  the  combination  of  the  repeating  coils  m  the  line-circuit,  by 
means  of  which  the  third  or  phantom  circuits  may  be  obtained.  The 
repeating  coils  consist,  essentially,  of  two  separate  windings  upon  a 


soft  iron  core.  The  helices  of  one  winding  are  in  series  from  one 
terminal  to  the  other,  and  are  inductive  to  alternating  currents  cir- 
culating through  the  second  winding  of  the  coil,  and  the  hdices  are 
provided  with  two  end  terminals  and  also  with  a  third  central  ter- 
minal. The  helices  of  the  second  winding  are  provided  with  two  end 
terminals  and  with  a  third  central  terminal,  and  the  helices  are  in- 
ductive to  alternating  currents  entering  or  circulating  from  an  end 
terminal  and  continuing  through  the  helices  in  series,  but  are  non- 
inductive  to  currents  which  enter  the  central  terminal,  divide,  and 
pass  to  the  helices  at  either  end  of  the  said  winding.  Figs.  4,  5,  6 
and  7  illustrate  the  repeating  coil  devised  by  Mr.  Howell,  the  coi! 
being  substantially  the  coil  shown  in  the  previous  patent  and  intended 
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FIGS.    4,    5,    6    AND    7. — HOWELL   COMPOSITE    ELECTRIC    CIRCUIT. 

to  replace  the  impedance  coil  used  in  the  Farnham  patent.  Referring 
to  Fig.  4,  the  helices  of  the  coil  are  composed  of  four  conductors, 
31,  34.  22  and  33,  which  are  preferably  twisted  together,  and  their 
right-hand  ends  are  respectively  brought  to  the  posts  28,  30,  27  and 
29,  and  the  left-hand  ends  to  the  posts  25,  28,  26  and  27,  so  that  each 
conductor  passes  through  the  coil  in  two  windings  in  series  with  one 
another,  the  points  2-/  and  28  being  in  the  center  of  each  of  the  two 
windings.  Beth  sides  of  the  coil  are  balanced  and  symmetrical.  Fig. 
5  shows  a  coil  similar  to  that  shown  in  Fig.  4,  having  a  third  winding 
which  has  a  grounded  branch,  by  means  of  which  static  line  charges 
detrimental  to  good  telephone  work  are  provided  with  ground-es- 
capes. All  five  wires  are  preferably  twisted  together  before  being 
wound  upon  the  bobbin,  and  their  ends  are  brought  out  as  indicated. 
Fig.  6  shows  a  repeating  coil,  in  which  the  two  wires,  ^i^  and  2i2-  are 
twisted  together  before  they  are  wound  on  the  bobbin,  but  for  sake 
of  clearness  are  not  so  represented  in  the  drawings,  and  the  single 
wire  31  is  then  wound  over  them,  and  in  Fig.  7  the  two  wires,  32 
and  22,,  are  twisted  together  and  then  wound  upon  the  bobbin,  after 
which  the  wires  31  and  34,  which  are  twisted  with  one  another,  are 
wound  above  them.  The  application  of  the  coil  is  shown  in  the  pre- 
vious patent.  Mr.  Howell  claims  it  to  be  especially  eflfective  in  pro- 
ducing a  phantom  circuit  free  from  disturbance  or  cross-talk,  even 
when  circuits  of  unequal  length  are  joined  together,  one  of  which  is 
subject  to  the  inductive  influ  ice  of  a  strong  current  circuit — a  con- 
dition well  known  to  be  peculiarly  unfavorable  to  telephone  work- 


Electricity  and  Plants. 

Another  use  of  atmospheric  electricity  for  plant  growth  is  reported 
by  Consul-General  Guenther,  of  Frankfort.  Speaking  of  Mr.  J. 
Fuchs,  a  wine  producer  of  Elba — presumably  the  island — he  says : 
"He  planted,  some  years  ago,  four  fields  with  native  grapevines, 
in  the  midst  of  a  district  infested  with  phylloxera,  and  treated  two 
of  these  fields  with  'air  electricity.'  The  difference  in  the  develop- 
ment of  the  grapes  of  the  fields  was  apparent;  those  treated  with 
electricity  yielded  better  results,  both  in  quantity  and  quality,  and 
were  not  infected  with  phylloxera,  while  the  other  fields  were.  Mr. 
Fuchs  has  demonstrated,  it  is  said,  that  electricity  increases  the 
fertility  of  the  soil.  It  is  not  sufficient  to  simply  conduct  air  electricity 
to  the  earth,  but  there  should  be  a  direct  metallic  connection  of  the 
electric  conduit  with  the  main  stem  of  the  plant.  On  a  field  of  about 
2^/2  acres,  five  masts  are  erected,  the  tops  of  which  are  supplied  with 
an  arrangement  for  accumulating  atmospheric  electricity.  These 
accumulators  are  connected  with  each  other  by  wires.  Wires  are 
laid  in  the  soil  about  i^  feet  deep,  forming  an  evenly  distributed 
metallic  net.  Every  accumulator  is  connected  w-ith  this  metallic 
net  by  a  wire  running  along  the  mast.  Short  wires  connect  with 
the  plants,  the  free  ends  being  stuck  into  the  stem  or  into  the  main 
root  thereof." 
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Some  New  Electric  Furnaces. 


By  Clinton  Paul  Townsend. 

Three  electric  furnaces  of  the  current  patent  issue  represent  the 
three  classes  into  which  such  furnaces  are  usually  divided — arc,  in- 
candescent and  electrolytic ;  it  is  characteristic,  however,  of  the 
looseness  of  a  classification  based  upon  the  form  taken  by  the  current 
in  traversing  the  heat  zone,  that  in  the  absence  of  a  knowledge  of 
the  charge  under  treatment  it  would  be  impossible  to  determine  the 
fact  from  the  structure. 

The  arc  furnace,  designed  for  the  production  of  calcium  carbide, 
reverts  to  the  original  crucible  and  vertical  electrode  type  of  Willson, 
with  the  additional  feature,  adopted  by  many  of  VVillson's  successors, 
of  a  slow  and  constant  rotation  of  the  pot  to  distribute  the  other- 
wise localized  heat  of  the  arc  over  the  charge.  A  further  feature, 
and  one  possessing  both  merit  and  originality,  is  the  form  of  the 
vertical  electrode — a  flattened  or  ovoid  carbon  pencil  extending  di- 
ametrically across  the  rotating  pot,  and  hence  traversing  every  portion 
of  the  surface  of  the  charge  twice  in  each  revolution.  The  con- 
struction is  due  to  Arthur  Parker,  of  Chorley,  England. 

The  incandescent  furnace  is  a  modified  form  of  the  Taylor  carbon 
disulphide  furnace,  described  and  figured  in  the  Electrical  World 
AND  Engineer,  issue  of  December  21,  1901.  In  the  construction  then 
described  the  current  was  introduced  through  opposing  electrodes, 
over  and  between  which  divided  conductive  carbon  was  fed,  the  heat 
developed  therein  determining  the  combination  of  the  sulphur  and 
carbon  of  the  charge.  According  to  the  present  modification  the 
opposing  carbons  are  omitted,  and  the  broken  conductive  carbon  is 
fed  to  the  furnace  through  carbon  conduits ;  it  is  to  these  con- 
duits that  the  electrical  connections  are  made.  A  further  improve- 
ment consists  in  carrying  the  licat  zone  nearer  to  the  base  of  the 
furnace,  with  the  result  that  it  is  found  practicable  to  tap  oflf  the  ac- 
cumulation of  slag  resulting  from  the  impurities  in  the  charge.  This 
type  of  furnace  is  an  assured  success,  the  output  of  carbon  disulphide 
from  the  electric  furnaces  of  the  Penn  Yan  installation  having  ex- 
ceeded 3.000,000  pounds  to  date. 

In  the  electrolytic  furnace,  the  invention  of  August  Voclker,  of 
Cologne,  Germany,  the  electrolyte  is  molten  glass,  and  the  heat  is 
developed  therein  by  the  passage  of  an  alternating,  or,  it  is  said,  of  a 
continuous  current  of  electricity,  between  carbon  electrodes.  The 
purpose  is  to  maintain  the  glass  for  a  considerable  time  in  the  state 
of  complete  fluidity  essential  to  settling  and  clearing.  The  furnace 
bears  a  general  resemblance  to  the  structure  already  figured  in  these 
columns  (May  10.  1902),  the  chief  differences  being  that  the  arcs 
employed  for  the  preliminary  melting  of  the  charge  are  arranged 
in  radial  channels  which  converge  to  the  refining  tank  before 
mentioned,  and  that  the  heated  gases  from  these  arcs  are  burned 
beneath  the  working-out  basin. 


Prevention  of  Cable  Cutting. 


The  United  States  and  Haytian  Telegraph  and  Cable  Co.  has  ap- 
pealed to  the  State  and  Navy  Departments  to  prevent  the  cutting  of 
its  cable  at  Cape  Haitien.  According  to  information  received  in  New 
York  the  Haitian  gunboat  Crete-a-Perriot,  which  is  under  the  com- 
mand of  Admiral  Killick,  who  has  allied  himself  with  the 
revolutionary  government  under  General  Firmin,  and  who  has 
been  appointed  Secretary  of  War  and  Navy  under  the 
revolutionary  government,  intends  to  .sever  the  company's  cable 
between  Cape  llaiticn  and  New  York.  The  company  appealed  to 
the  authorities  to  instruct  Commander  McCrca,  of  the  gunboat 
"Machias."  to  protect  the  cable  from  violence.  Acting  Secretary  of 
State.  Adce  and  Acting  Secretary  of  the  Navy.  Darling,  held  a  confer- 
ence and  decided  that  it  was  proper  for  this  government  to  issue  the  in- 
structions, and  accordingly  a  cablegram  was  sent  to  Commander 
McCrea.  directing  him  to  prevent  the  cutting  of  the  cable.  The 
Haitien  Cable  Company  is  understood  to  be  a  French  concern,  and 
inidcr  ordinary  circiunslances  its  interests  would  be  looked  after 
by  the  French  Government,  which  has  the  "Suchet"  and  several  other 
war  vessels  in  West  Indian  waters.  T?nt  the  company  has  American 
afliliations.  and  a  large  amount  of  American  business  passes  over  its 
lines.  Sonic  of  this  is  for  the  United  States  Government,  which  uses 
the  line  in  part  to  maintain  its  communication  with  war  vessels  at 
various  points  in  the  West  Indies.  It  also  is  a  partial  dependence  for 
government  communication  with  Porto  Rico.  The  State  and  Navy 
ncpartmcnt  officials  felt  that  protection  of  this  cable  came  within  the 
i;(,mum:i1   policy  of  protecting   .\nicrican  interests. 


CURRENT  NEWS  AND  NOTES. 

METRIC  SYSTEM  FOR  THE  EMPIRE.— A  cable  dispatch  from 
London,  of  August  12,  says :  The  final  meeting  of  the  Colonial  Con- 
ference was  held  yesterday  in  the  Right  Hon.  Joseph  Chamber- 
lain's room,  at  the  Colonial  Office.  A  resolution  adopted  provides 
lor  the  metric  system  of  weights  and  measures  throughout  the  em- 
pire. The  proceedings  of  the  conference  will  not  be  published,  but 
I  he  resolutions  adopted  will  be  issued  in  a  parliamentary  paper. 


MARCONI  AND  SOLARI.—Tht  following  cable  dispatch  from  ■ 
the  Marquis  Solari  gives,  as  we  indicated  last  week,  just  what  is  the  m|| 
truth  of  the  situation,  and  vindicates  Mr.  Marconi  from  the  absurd 
and  atrocious  insinuations  against  him:  "London — Utterly  untrue 
that  Marconi  has  acknowledged  that  I  am  inventor  of  his  wireless 
telegraph  system  or  that  the  accessory  invented  by  me,  which,  by 
desire  of  the  Italian  Government,  was  provisionally  protected  in 
Marconi's  name,  is  necessary  or  important  for  his  system.  1  make 
no  such  claim.  It  is  a  mere  accessory.  I  am  here  buying  Marconi 
apparatus  for  the  Italian  Government.    Letter  follows." 


INDUCTION  MOTOR  METER.— From  Canada  comes  an  in- 
vention in  induction  motor  meters,  accredited  and  patented  to  Mr. 
G.  L.  Gowland,  of  Peterboro.  One  object  is  to  provide  a  meter 
having  a  large  range  and  provided  with  a  rotating  armature  that 
shall  run  at  a  speed  exactly  proportionate  to  the  amount  of  current 
passing  through  the  meter.  Another  object  is  to  provide  a  meter 
which  will  work  equally  well  with  either  inductive  or  non-inductive 
loads.  This  meter,  Mr.  Gowland  remarks,  should  not  be  confounded 
with  any  meter  having  the  usual  so-called  "90-degree  lag."  or  any 
>imilar  phenomena.  It  differs  from  such  a  meter  in  this  respect — 
namely,  that  the  flux  produced  at  the  poles  of  the  magfnets  on  the 
so-called  "voltage"  side  of  the  meter  is  a  stationary'  flux  and  is  not 
of  a  revoluble  nature.  He  obtains  the  rotation  of  the  disk  partly 
by  using  a  so-called  "voltage-magnet,"  the  core  of  which  is  split  into 
two  members  and  a  flat  bar  of  copper  inserted  there-between.  Mr. 
Gowland  states  that  he  has  found  that  a  flux-plate  composed  of  thin 
sheets  of  laminjE  or  copper  disposed  in  planes  parallel  with  each 
other  and  also  parallel  with  the  plate  when  excited  by  a  magnet  in 
immediate  proximity  to  said  plate  produces  a  considerable  rotative 
efl^ect.  This  effect  appears  to  be  governed  largely  by  the  amperage 
rather  than  by  the  voltage  of  the  current.  With  a  meter  of  the  ts'pe 
described,  the  aluminium  disk  need  not  be  placed  so  near  the  magnet- 
poles  as  is  required  in  most  other  meters.  This  fact  presents  the 
considerable  practical  advantage  that  particles  of  dust  or  dirt  accu- 
mulating upon  the  plate  do  not  interfere  with  its  action,  and  any 
slight  distortion  of  the  disk  is  less  objectionable  than  is  the  case 
with  ordinary  meters. 

POLE-PIECE  EXTENSIONS.— Mr.  J.  M.  Burke,  formerly  one  of 
the  designers  of  the  General  Electric  Company,  but  connected  for 
sometime  past  with  the  Bergmann  interests  in  Germany,  has  just 
taken  out  a  patent  on  an  ingenious  improvement  in  dyniamo  pole- 
pieces.  It  is  a  well-known  practice  to  provide  the  pole-pieces  of 
dynamo-electric  machines  with  extensions  forming  enlarged  end  sur- 
faces in  order  to  cover  a  greater  portion  of  the  armature-surface 
than  would  be  covered  were  the  cross-sectional  area  of  the  end  of 
the  pole-piece  the  same  as  that  where  the  magnet-winding  is  sup- 
ported. Various  arrangements  of  such  polar  extension.'  are  em- 
plin-ed  ;  but  the  most  common  construction  comprises  a  separate  ex- 
tension bolteJ  upon  the  end  of  the  pole-piece  after  the  magnci-wind- 
ing  has  been  slipped  on.  Such  constructions,  however.  Mr.  Burke 
holds,  arc  objectionable,  because  the  removal  of  the  extension  for 
the  purpose  of  taking  out  the  magnet-winding  is  often  difficult  with- 
out dismantling  the  machine  and  also  because  the  extension  cannot 
be  brought  to  the  highest  degree  of  magnetic  saturation,  owing  to 
the  reluctance  interposed  by  the  cut  between  extensions  and  pole- 
piece  and  the  fact  that  the  extension  is  not  directly  surrounded  and 
magnetized  by  the  windings.  Mr.  Burke's  invention,  therefore,  has 
for  its  object  the  construction  of  pole-pieces  having  enlarged  end 
surfaces  which  shall  be  of  the  maximum  magnetic  intensity  and  also 
the  provision  of  means  whereby  the  extension  may  be  readily  re- 
moved to  permit  the  insertion  or  removal  of  the  magnet-windings. 
Several  drawings  are  shown  in  which,  generally,  the  pole-pieces  are 
provided  with  angular  offsets  or  recesses,  into  which  complementary 
parts  fit,  which,  when  combined,  form  the  pole-piece  of  the  machine. 
\'arious  ways  of  bracing  these  are  also  illustrated. 
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WATER  POWER  IN  FRENCH  ALPS.— A  cable  dispatch  from 
Paris  says  :  A  prominent  electrical  concern  of  Paris,  which  is  closely 
connected  with  the  General  Electric  Company,  of  New  York,  is  now 
securing  all  the  water  power  available  in  the  Department  of  the  Alpes 
Maritimes,  with  the  object  of  supplying  electric  light  and  power  to 
towns  on  the  southeastern  cost  of  France.  The  company  also  hopes 
to  supply  power  for  the  electric  locomotives  which  the  Paris-Lyons- 
Mediterranean  Railway  proposes  to  test  on  the  Cannes-Monaco  Rail- 
way during  the  winter. 


CABLES  AND  WIRELESS  TELEGRAPHY.— A  cable  dispatch 
from  London,  of  August  2,  says :  At  a  meeting  of  the  Anglo- 
American  Telegraph  Company  yesterday,  the  chairman,  Francis 
A.  Bevan,  said  that  nothing  had  occurred,  so  far  as  he  knew,  to 
alter  the  opinion  of  the  directors,  that  although  wireless  telegraphy 
would  carry  a  certain  class  of  telegrams,  such  as  those  between  ships, 
or  between  ships  and  the  shore,  there  was  no  reason  apparent  why  it 
would  compete  in  the  class  of  telegrams  sent  by  cable  companies. 
During  a  conversation  the  other  day  with  Lord  Kelvin,  the  latter 
said  to  Mr.  Bevan :  "I  have  given  careful  consideration  to  this  sub- 
ject, and  I  do  not  believe  the  shareholders  of  your  company  need 
be  alarmed  at  the  prospect  of  wireless  telegraphy." 


GERMAN  TELEPHONE  FIGURES.— The  telephone  service  of 
Germany  is  carried  on  by  the  Post  Office  Department.  According  to 
an  official  report,  the  cost  of  the  entire  plant,  up  to  April  i,  1902, 
amounted  to  about  $42,000,000.  Up  to  April  i,  1901,  the  cost  had  been 
$36,600,000.  At  the  begining  of  the  present  year,  2,024  places  had 
public  telephone  stations,  with  322,281  miles  of  line.  These  stations 
averaged  2,205,966  conversations  per  day,  or  about  804,000,000  per 
year.  The  following  cities  have  the  greatest  number  of  public  tele- 
phone stations : 

Number. 

Berlin 51,561 

Hamburg  20,823 

Frankfort 9,271 

Dresden    8,914 

Leipzig   8,725 

Cologne    7,484 

The  total  number  of  employes  is  8,189,  of  whom  Berlin  has  1,712. 


TELEGRAPHY  IN  ENGLAND.— A  cable  dispatch  to  the  New 
York  Herald  from  London,  of  August  9,  says :  "The  young  King  of 
Spain  is  reported  to  have  satirically  remarked  the  other  day  that, 
while  a  hundred  years  ago  it  took  a  day  to  carry  news  from  one 
given  point  in  Spain  to  another,  now  with  the  telegraph,  it  took  two 
days.  Things  are  not  much  better  in  England.  I  referred  last  week 
to  the  extraordinary  order  given  to  provincial  operators  to  have  mercy 
on  the  poor,  young,  inexperienced  telegraph  operators  of  London 
and  not  send  messages  too  fast.  This  order  has  raised  a  great  storm, 
chiefly  in  commercial  circles.  Everybody  wants  to  air  grievances  and 
tell  how  business  is  upset  by  the  frequent  delays  of  the  telegraph,  and 
the  confusion  and  incorrectness  of  messages.  It  i?  a  rare  thing  for 
a  foreign  telegram  to  arrive  correctly.  Even  inland  messages  have 
words  omitted  or  words  inserted  which  were  not  given  in  for  trans- 
mission. A  telegraph  clerk  in  the  London  central  station  throws  light 
on  the  system,  which  causes  the  complained-of  delays.  If,  for  in- 
stance, a  repetition  is  required  by  the  clerk  at  the  central  station, 
or  a  word  has  to  be  queried,  the  greatest  difficulty  is  experienced. 
Not  infrequently  the  query  has  to  be  sent  round  by  another  wire  to 
an  office  in  the  same  vicinity  and  carried  to  the  offending  office  by 
messenger,  the  telegram  waiting  for  correction  all  the  time."  Possibly 
the  new  postmaster-general,  Mr.  Chamberlain,  will  change  this  con- 
dition of  afifairs. 


TIME-LIMIT  CIRCUIT-BREAKER.— Mr.  Henry  M.  Hobart, 
of  Berlin,  Germany,  has  patented,  in  this  country,  a  time-limit  cir- 
cuit-breaker, under  an  application  filed  in  January,  igoi.  As  is  well 
known,  in  many  cases  it  is  desirable  that  circuit-breaking  devices 
should  not  operate  on  heavy  loads  of  only  a  few  seconds  or  a  fraction 
of  a  second  duration.  His  invention  consists  of  a  circuit-breaker 
so  arranged  as  to  respond  to  an  overload  only  after  the  overload 
has  lasted  a  predetermined  time.  To  accomplish  this  mode  of  oper- 
ation, he  arranges  the  tripping-coil  of  the  circuit-breaker  in  a  divided 
circuit,  the  branches  of  which  are  of  different  time  constants  and  are 
connected  to  the  circuit  upon   which   the  circuit-breaker  operates. 


In  the  branch  containing  the  tripping-coil  is  placed  a  device  which 
serves  to  retard  the  growth  of  current  in  this  branch  when  the 
current  in  the  main  circuit  varies.  The  other  branch  of  the  divided 
circuit  is  formed  so  as  to  offer  no  impediment  either  to  the  growth 
or  decay  of  rapidly-varying  currents.  The  result  of  this  plan  is 
that  when  the  current  in  the  main  circuit  suddenly  increases,  the 
portion  of  the  same  passing  through  the  tripping-coil  increases  but 
slowly,  while  that  in  the  branch  circuit  about  the  tripping-coil  rises 
instantly  to  its  full  value.  Unless  the  main  current  is  maintained 
for  a  predetermined  interval,  for  which  the  parts  are  proportioned, 
the  circuit-breaker  will  fail  to  act,  the  main  current  returning  to  a 
value  or  values  below  that  for  which  the  circuit-breaker  is  set.  In 
case,  however,  the  overload  current  lasts  a  length  of  time  sufficient 
to  allow  the  current  in  the  tripping-coil  branch  to  rise  to  a  steady 
value  the  circuit-breaker  will  then  operate. 


COMPENSATED  ALTERNATORS.— A  patent  has  been  issued 
to  Mr.  Henry  G.  Reist,  on  improvements  in  "compensated  alter- 
nators," or  alternating-current  generator  the  field  of  which  is  sup- 
plied with  direct  current  from  a  synchronously-driven  exciter.  The 
voltage  of  the  exciter  is  automatically  controlled  by  passing  current 
derived  from  the  main  alternator  through  the  armature  of  the  ex- 
citer, thereby  varying  the  armature  reaction  of  the  exciter,  which  in 
turn  varies  the  field  strength  and  regulates  the  voltage.  The  alter- 
nating current  is  fed  to  the  exciter  in  such  a  manner  as  to  produce 
in  the  armature-winding  a  rotating  magnetic  field,  moving  with 
respect  to  the  armature  in  a  direction  opposite  from  the  direction 
of  rotation  of  the  armature.  As  the  exciter-armature  moves  for- 
ward with  the  same  speed  with  which  the  rotary  field  therein  moves 
backward,  the  field  as  a  consequence  remains  stationary  in  space  as 
long  as  the  power  factor  of  the  load  remains  constant.  To  secure 
the  necessary  initial  adjustments  of  this  field  with  respect  to  the 
field-magnets  upon  which  in  practical  operation  it  reacts,  Mr.  Reist 
devised  a  structure  in  which  the  field-magnets  of  the  exciter  are 
mounted  so  that  they  may  be  angularly  displaced,  thereby  adjusting 
the  angle  at  which  the  armature-flux  is  permitted  to  act  upon  the 
field.  Another  feature  of  his  arrangement  consists  in  bridging  over 
the  field-poles  of  the  exciter  by  a  band  of  magnetic  material,  which 
by  reason  of  saturation  does  not  allow  an  undue  short-circuiting  of 
the  field-flux.  He  finds  that  the  presence  of  this  bridge  makes  the 
compounding  more  regular.  Mr.  Reist  has  also  introduced  other 
features  of  novelty  and  advantage,  which  have  now  become  more  or 
less  familiar  in  this  class  of  apparatus,  in  which  his  own  work  follows 
up  that  of  Mr.  E.  W.  Rice,  Jr. 


MARCONI  SHIP  MESSAGES.— A  scheme  has  been  promulgated 
at  Liverpool  to  establish  a  post  office  and  signal  station,  not  in  mid- 
ocean,  but  no  miles  west  of  the  Lizard,  a  place  where,  for  British 
commerce  at  least,  information  from  the  shore  is  more  valuable  than 
it  would  be  further  out  at  sea.  The  purpose  is  to  moor  there  a  ship 
equipped  with  a  powerful  searchlight  and  the  Marconi  apparatus. 
The  water  at  that  point  is  70  fathoms  deep,  and  to  overcome  the  tend- 
ency of  a  mooring  chain  as  long  as  that  to  pull  down  the  bows  of  the 
ship  in  heavy  weather,  the  chain  is  to  enter  through  a  hawse  pipe  in 
the  bottom  of  the  hull  at  the  heel  of  the  foremast,  so  that  the  weight 
may  be  distributed  evenly  along  the  whole  keel.  With  her  light 
illuminating  the  clouds  this  vessel  will  be  easily  "picked  up,"  even 
at  night,  from  a  distance  of  60  miles,  and,  situated  right  in  the  fairway 
of  the  Channel,  it  is  expected  that  great  advantage  will  be  derived 
from  the  distribution  of  orders  sent  from  shore  by  owners  for  vessels 
passing  in  or  out.  For  instance,  a  ship  from  the  south  or  west,  on 
reaching  this  station,  could  be  directed  to  proceed  up  either  the 
English,  Bristol  or  St.  George's  Channel,  with-^ut  delay,  thus  avoid- 
ing pilotage  and  port  dues,  to  say  nothing  of  waste  of  time,  and.  in 
winter,  danger  ''n  making  the  land  and  entering  and  leaving  port. 
As  a  reporting  station  to  be  approached  in  any  state  of  the  weather, 
for  the  purpose  of  transmitting  important  information,  the  value  of 
the  floating  post  office  will  be  large,  while  as  a  salving  station,  l>ing 
as  she  will  at  the  junction  of  the  three  great  streams  of  British  and 
Continental  traffic,  she  should  have  many  opportunities  of  rendering 
assistance,  especially  as  her  boat,  designed  primarily  to  pick  up  bottles 
or  bags  of  letters  dropped  by  passing  vessels,  will  be  so  constructed 
as  to  withstand  the  roughest  seas.  The  terms  on  which  these  diverse 
services  will  be  rendered  have  not  yet  been  announced,  but,  of  course, 
they  will  all  cost  money,  as  the  enterprise  is  a  private  one,  and  not 
governmental,  as  some  may  think  it  should  be. 
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rULEPHONY  IN  PARIS.— A  cable  dispatch  from  Paris  says: 
The  Parisian  telephone  girl  has  received  a  shock.  She  will  no  longer 
be  permitted  to  interrupt  conversations  by  switching  people  on  some 
one  else.  An  order  has  gone  forth  that  no  interruption  shall  take 
place  until  the  person  using  the  apparatus  gives  a  signal  that  the  con- 
versation is  ended. 


LIGHTNING  STROKES  seem  to  have  been  unusually  numerous 
this  year,  but  the  Weather  Bureau  has  issued  a  bulletin  which  tends 
to  prove  that  the  danger  to  life  from  lightning  is  really  very  small. 
It  covers  the  observations  of  eleven  years,  during  which  period 
every  reported  case  of  death  or  physical  injury  from  lightning  has 
been  investigated.  The  statistical  average  is  2.53  deaths  for  each 
area  unit  of  10,000  square  miles.  Probably  no  other  cause  of  death 
admitting  of  statistical  classification  would  show  so  low  a  mortality 
record.  Taking  the  figures  for  one  year,  1900,  they  are  less  re- 
assuring. In  the  United  States  713  people  were  killed  or  received 
fatal  injuries  from  lightning.  The  number  of  those  more  or  less 
.seriously,  but  not  fatally,  injured  by  lightning  during  the  year  was 
973.  Of  the  total  number  of  1,686  killed  or  injured  in  1900,  the 
number  in  houses  or  barns  at  the  time  of  the  accident  was  593. 
Roughly,  the  number  killed  or  injured  in  this  one  year  was  about 
4.45  to  each  10,000  of  population ;  but  the  man  who  is  struck  has  no 
use  for  averages. 


THE  TESTING  OF  THERMOSTATS.— Ur.  T.  M.  Heaphy, 
whose  name  is  well  known  in  connection  with  electricity  in  its 
relation  to  fire  insurance  rules  in  England,  has  just  been  granted, 
here,  a  patent  on  means  for  testing  thermostats  for  fire  purposes, 
or  in  incubators,  etc.  At  present  the  indicator  circuits  of  thermo- 
stats arc  easily  tested  to  prove  that  they  are  in  working  condition 
when  not  closed  by  the  thermostat-contacts;  but  there  is  a  difficulty 
in  testing  them  to  prove  that  the  circuits  will  be  closed  and  the  alarm 
given  by  a  rise  of  temperature  in  the  thermostat  itself.  This  diffi- 
culty is  so  great  that  the  thermostats  are  seldom  or  never  tested 
as  thermostats  after  being  installed.  This  is  a  great  disadvantage, 
as  the  thermostats  may  get  out  of  working  order  and  not  be  able  to 
give  the  alarm  or  signal  when  required.  For  example,  a  mercury 
thermo.stat  may  fail  through  the  mercury  not  being  able  to  close 
the  thermostat-circuits,  owing  to  the  glass  tube  or  bulb  being  broken, 
or  the  thermostat  may  get  injured  either  accidentally  or  maliciously 
or  get  so  out  of  order  that  it  cannot  act  at  all  when  the  requisite 
rise  in  temperature  takes  place,  caused  by  a  fire,  and  yet  the  pres- 
ent tests  might  indicate  that  the  alarm  or  signaling-bell  and  indi- 
cator-circuits were  in  perfect  condition,  and  so  cause  a  feeling  of 
false  security  to  be  engendered,  and  the  building  containing  the 
thermostats  be  from  a  fire-risk  point  of  view  in  a  worse  condition 
than  if  thermostats  had  not  been  used,  as  watchmen  and  other  pre- 
cautions might  have  been  in  consequence  dispensed  with.  In  any 
case  the  defect  in  the  therrnostat  may  not  be  detected,  owing  to 
there  being  no  proper  way  of  testing  it.  It  is  obvious  that  the  con- 
sequences of  this  inability  to  test  the  thermostat  may  be  very  serious. 
To  remove  this  difficulty,  Mr.  Ileaphy  heats  the  thermostat  artifi- 
cially by  an  electric  current  from  any  convenient  source,  passing 
through  a  suitable  resistance  close  to  or  in  contact  with  the  thermo- 
stat. This  produces  the  same  effects  so  far  as  the  thermostat  is 
concerned  as  a  rise  of  temperature  in  the  air  surrounding  the  thermo- 
stat (or  as  a  rise  of  temperature  in  the  room  or  place  in  which  the 
thermostat  is  situated),  due  to  a  natural  or  other  cause,  wliich  rise 
of  temperature  when  it  has  reached  a  given  amount  the  thermostat 
is  intended  to  indicate.  It.  therefore,  tests  not  only  the  thermostat 
itself,  but  all  the  electric  circuits  and  any  mechanism  connected  with 
or  controlled  bv  the  thermostat. 


Letters  to  the  Editors. 


Graphical  Calculation  of  Synchronous  Motors. 

To  the  Editors  of  Electrical  IVorld  and  Engineer: 

Sirs. — I  read  with  nnich  interest,  in  your  issue  of  May  19.  1002, 
the  very  clear  and  able  article  by  Prof.  F.  G.  Baum  on  the  graphical 
calculation  of  .synchronous  motors.  I  may  he  permitted  to  say  that 
this   method  and   the   corresponding  diagram    (p.  861,   Fig.   2)    arc 


identical  wiih  those  published  by  me  some  years  ago  in  the  fir 
edition  of  my  little  book,  "Moteurs  SjTichrones"  (1896).  The  sar 
diagram  is  employed  throughout  the  second  and  enlarged  edition  o| 
the  same  book  (published  by  Gauthier-Villars  at  the  end  of  the  ye 
1900),  and  which  j'ou  honored  with  an  able  and  friendly  review  ii 
one  of  your  numbers  of  1900 — for  which  I  take  advantage  of  thi| 
opportunity  to  offer  my  thanks.  In  this  second  edition  I  carrie 
the  theory  somewhat  further  by  taking  in  account  the  effect  of  satun-^ 
tion  of  the  fields,  which  is  neglected  in  the  ordinary  theories  as  well 
as  in  the  single  diagram  alluded  to.  Moreover,  in  another  paper 
presented  to  the  Electrical  Congress  of  1900,  and  published  in  the 
middle  of  1901  in  L'Eclairage  Electriquc,  I  extended  the  same  theory 
to  rotary  converters,  of  which  I  gave  the  first  purely  graphical  treat- 
ment. 

It  is  very  gratifying  to  me  to  see  that  these  methods  are  now  find- 
ing favor  and  receiving  practical  development  in  the  hands  of  able 
American  engineers,  and  I  hope  that  in  the  future  their  clearness  and 
simplicity  in  comparison  with  the  purely  mathematical  treatment  will 
help  many  students  to  grasp  at  once  consequences  which  are  other- 
wise difficult  to  understand.  I  am  grateful  to  them  for  perusing 
my  publications  on  these  subjects. 

P.xKis,  Fr.vnce.  A.  Blondel. 


Theories  of  Hertzian  Waves. 


To  the  Edtors  of  Electrical  World  and  Engineer: 

Sirs. — For  a  brief,  popular  summation  of  the  knowledge  held  to- 
day of  the  field  of  force  in  wireless  telegraphy,  the  editorial  appear- 
ing in  a  recent  issue  of  Electrical  World  and  Engineer  leaves 
little  to  be  desired.  The  explanation  there  given  of  the  probable 
means  of  propagation  of  electric  force  is  as  elegant  in  expression 
as  it  is  clear  and  succinct.  In  this  day  of  diagrams  and  cold 
mathematics  it  is  refreshing  to  think  of  "invisible  cobwebs  of  elec- 
tric lines  in  warp  and  magnetic  lines  in  woof — an  analogy  as  apt 
as  it  is  poetic.  With  such  elements  in  our  philosophy  there  seems 
no  time  for  quibblings  over  nomenclature  or  harsh  feelings  as  to 
definition.  Truth  is  the  object  of  search,  and  it  is  of  far  too  noble 
dignity  to  trifle  with. 

If  we  speak  simply  of  "waves,"  electromagnetic  waves,  follow- 
ing the  constant  example  of  Mr.  Heaviside,  whether  these  be  "free" 
or  "guided"  waves,  we  shall,  perhaps,  avoid  any  confusion  of  terms. 
Certainly  the  electrical  engineer  has  not  yet  appropriated  this  term 
for  alternating  currents  generally. 

There  are  certain  statements  appearing  in  Mr.  Collins's  contribu- 
tion to  the  subject  under  discussion  with  which  I  cannot  agree.  It 
has  been  proven  repeatedly  by  various  investigators  of  admitted 
skill  that  salt  water  is  highly  opaque  to  electric  waves — its  opacity 
depending  on  the  wave  length  of  the  vibration.  A  coherer  placed 
within  a  block  of  damp  cement  is  found  to  be  completely  pro- 
tected from  Hertzian  waves.  Even  with  a  wire  laid  along  the 
bottom  of  a  lake  to  guide  the  waves,  and  directly  connected  to  a 
coherer.  Prof.  Fleming  was  unable  to  transmit  an  impulse  from  a 
spark  through  the  water.  In  his  admirable  letters  on  this  subject, 
appearing  last  year  in  the  London  Electrician,  he  points  out  that 
substances  containing  the  hydroxy!  molecule  (//  O)  or  ,V  0«  are 
opaque  to  waves  of  a  few  inches  long  or  longer,  although  dry  ice 
(HtOt)  is  an  exception.  Substances  following  Maxwell's  law  are 
transparent  to  these  waves.  His  lucid  explanation  of  the  anomalous 
action  of  water  in  this  connection  and  of  its  "quasi  conductivity" 
will  correct  the  impression  that  "salt  water  conducts  only  by  elec- 
tric action"  at  these  high  frequencies.  For  this  idea  we  are  by 
no  means  indebted  to  Monsieur  Guarini  Foresio! 

In  view  of  what  European  physicists  have  established,  Mr.  Col- 
lins's experiment  across  the  Schuylkill  River  affords  simply  illus- 
tration that  the  Hertzian  waves  very  easily  cease  to  be  free  etheric 
vibrations,  but  become  sliding  or  guided  waves.  As  well  assert 
that  sound  heard  in  the  free  air  in  one  basement  from  the  other 
traveled  through  the  intervening  earth  and  water  as  that  the  elec- 
tric waves  did  so. 

The  idea  of  grounding  transmitting  and  receiving  antennse  to 
effect  rc5onance  there-bctween  is.  so  far  as  I  know,  novel.  Res- 
onance with  dead  beat  vibrations  is  simply  a  contradiction  of 
terms.  Grounding  an  upright  conductor  makes  it  as  nearly  dead- 
beat  as  it  is  possible  to  do.  A  50-foot  simple  antenna  operates 
better  with  a  30-foot  upright  than  docs  one  of  less  height ;  a  75- 
foot  antenna  will  answer  better  yet — the  longer  the  better.     "The 
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reason  is  simplicity  itself" — there  is  here  no  resonance  possible, 
properly  so  termed.  Lodge,  the  authority  quoted,  Marconi,  Braun, 
Blonde),  have  all  pointed  out  this  principle  that  the  grounded  sys- 
tem is  rapidly  damped,  its  resonance  poor,  or  nil.  Braun  seeks 
to  free  his  from  the  ground  for  this  very  reason,  as  Mr.  Collins  him- 
self very  naively  points  out.  The  capacity  between  earth  and  antenna 
is  not  always  the  same;  is  not  necessarily  large.  It  follows  a  simple 
mathematical  law. 

The  "adherents  of  other  dogmas"  and  "pseudo-hypotheses"  re- 
ferred to  (among  whom  may  be  humbly  enumerated  Lecher,  Blon- 
de!, S.  P.  Thompson,  Abraham)  may  not  be  altogether  ignorant  of 
the  "simplest  law  of  optics,"  but  I  am  not  sufficiently  familiar  with 
rectilinear  propagation  of  light  around  a  corner  to  admit  the  anal- 
ogous explanation  of  the  guided  electric  wave's  ability  to  accom- 
plish  this   gymnastic   feat — for   a    quadrant   of   the   earth's   circum- 


ference ;  neither  is  it  clear  why  diffused  particles  in  the  upper 
atmosphere,  of  dimensions  comparable  only  with  those  of  light 
waves,  should  seriously  reflect  vibrations  of  a  million  times  that 
wave  length.  Moreover,  experiments  with  balloons  in  the  upper 
atmosphere,  such  as  I  mentioned  in  your  columns,  July  5th,  seem 
to  prove  very  clearly  that  the  field  of  force  is  confined  quite  closely 
to  the  earth's  surface. 

In  "getting  wireless  telegraphy  out  of  its  swaddling  clothes"  let 
us  incidentally  acquaint  ourselves  with  known  optical  laws,  and  if 
we  find  that  we  cannot  entirely  explain  the  action  of  a  solenoid  by 
comparing  it  with  a  searchlight,  hesitate  before  we  fetter  any  theory 
on  unsuspecting  posterity,  "for  whatever  time  the  existing  theory 
of  light  shall  prevail,  or  as  long  as  the  electromagnetic  theory  en- 
dures, and  to  the  finality  of  belief!" 

Jersey  City^  N.  J.  Lee  de  Forest. 


Dynamos,  Motors  and  Transformers. 

Direct-Current  Dynamo. — Nowak. — An  illustrated  description  of 
a  650-kw,  500-volt,  direct-current  dynamo.  The  number  of  poles  is 
30,  the  number  of  revolutions  90,  the  armature  diameter  5,000  mm., 
the  armature  length  210  mm.  As  it  was  desired  not  to  have  a  sepa- 
rate flywheel,  this  large  armature  diameter  was  chosen,  in  order  to 
put  into  the  armature  the  total  momentum  required  to  obtain  a  good 
degree  of  uniformity  of  speed  in  one  revolution.  The  details  of  the 
construction  are  described  and  illustrated. — Elek.  Zeit.,  July  17. 

Power. 

Electric  Mine  Draining  Plant. — A  very  well  illustrated  descrip- 
tion of  an  electric  generating  installation  for  working  a  draining 
pump,  exhibited  by  Lahmeyer  &  Co.,  at  the  Dusseldorf  exposition. 
The  primary  installation  generates  2,000-voIt,  three-phase  currents, 
the  capacity  being  750  kw.  The  dynamo  is  excited  by  a  three-phase, 
direct-current  converter,  which  is  supplied  with  current  from  the 
dynamo.  The  exciting  current  at  starting  is  given  by  a  storage 
battery;  this  is  recharged  by  the  converter  when  the  engine  is  work- 
ing. The  underground  pump  motor  is  a  650-hp  machine,  keyed 
direct  on  the  pump  shaft.  The  speed  is  60  r.  p.  m. — Lond.  Eng'ing, 
July  II. 

Power  Transmission  in  New  Zealand. — Haes. — The  first  part  of 
a  paper  on  an  electric  power  transmission  plant  at  Rotorua,  in  New 
Zealand.  The  power  house  is  at  a  distance  of  13  miles  from  Ro- 
torua. The  single-phase,  alternating-current  system  is  used.  Cur- 
rent is  generated  at  4,000  volts,  about  1,000  volts  are  lost  on  the  line, 
and  in  the  city  the  voltage  is  reduced  from  3,000  to  100.  The  power 
house  contains  two  loo-hp  turbines,  driving  two  50-kw  alternators 
of  the  Mordey  inductor  type. — Lond.  Elec.  Rev.,  July  11. 
references. 

Electricity  in  Mining. — Clarke. — An  illustrated  article  in  which 
he  first  describes  several  three-phase  installations  in  American 
mines.  He  then  discusses  briefly  the  different  uses  to  which  electric 
power  is  put  in  mines,  as  for  pumping,  hoisting,  coal  cutting,  drill- 
ing and  ventilation. — Cassier's  Mag.,  July. 

Mining  Elevators. — Koettgen. — A  long  abstract,  with  a  series  of 
diagrams,  of  a  paper  on  the  methods  of  starting  electric  lifting  ma- 
chines for  mines. — Glueckauf,  July  5. 

Ventilators. — Percy. — A  well-illustrated  article  on  colliery  ventil- 
ating machinery. — Cassier's  Mag.,  July. 

Vertically-Driven  Generators. — Perkins. — Some  illustrated  notes 
on  vertical  shaft  turbine  generators  in  various  European  power 
plants. — Sc.  Am.  Sup.,  July  19. 

Canadian  Water-Power  Plant. — Perkins. — An  illustrated  de- 
scription of  the  hydroelectric  power  plant  at  Shawinigan  Falls  on 
the  St.  Maurice  River,  near  Quebec. — Elec.  Rev.,  July  26. 

Traction. 

Main-Line  Railway  Traction — C.  T.  Child. — A  general  discussion 
of  electrical  problems  of  main-line  railway  traction.     Direct  current 


would  not  do.  Alternating-current  transmission  and  converter  sub- 
stations he  considers  as  a  "make-shift."  A  true  alternating-current 
system  has  the  disadvantage  of  the  low  power  factor  and  unsatis- 
factory speed  regulation  of  induction  motors,  and  difficulties  in  the 
construction  of  the  feeding  system.  The  third  rail  is  looked  upon  as 
a  temporary  device  which  may  survive  for  a  time  on  absolutely  re- 
stricted rights  of  way,  but  is  impracticable  on  a  main-line  right  of  way. 
A  system  in  which  alternating  current  is  taken  from  the  line  of 
conductois  and  converted  into  direct  current  by  a  substation  on  the 
train  to  feed  the  direct-current  motors,  "while  very  interesting, 
would  be  more  satisfactory  to  railway  engineers  if  it  had  been  tried 
long  enough  to  give  date  of  costs  of  operation  and  maintenance,  and, 
above  all,  of  certainty  of  operation."  The  first  place  for  electrical 
equipment  on  main  lines  is  on  suburban  sections,  for  the  handling 
of  heavy  passenger  traffic.  The  introduction  of  electric  traction  on 
main  lines  is  still  considered  to  be  far  off,  unless  the  induction 
motor  can  be  brought  under  more  perfect  control. — Eng.  Mag., 
August. 

Electric  Locomotives  for  Mine  Haulagc.-^GiBBS. — An  article  on 
the  modern  practice  and  the  economies  of  electric  mine  locomotives. 
He  reaches  the  following  conclusions.  Small  mines  should  use  the 
simplest  possible  system,  both  for  power  plant  and  wiring;  for  these 
he  recommends  a  direct-current  generator  and  the  distribution  of 
current  at  250  volts  pressure.  The  power  system  in  extensive  mining 
plants  should  be  planned  like  any  other  large  distribution  scheme  : 
by  the  use  of  a  combined  alternating,  direct-current  system  all  the 
advantages  of  simple  alternating  motors  for  auxiliary  uses,  econ- 
omical high-tension  distr  outing,  and  a  low  and  safe  direct-current 
locomotive  haulage  system,  may  be  obtained,  thus  rounding  out  a 
complete  modern  power  system  for  all  the  principal  mine  operations. 
The  average  saving  to  be  expected  by  the  adoption  of  e.ectric  in- 
stead of  mule  haulage  is  from  4  to  5  cents  per  ton  of  output,  and 
in  large  mines  with  heavy  grades  the  saving  is  frequently  as  great 
as  8  cents  per  ton. — Cassier's  Mag.,  July. 

REFERENCE'S 

Mechanical  Engineering  of  an  Electric  Railzcay. — Quick. — An 
illustrated  article  in  which  he  discusses  in  detail  the  mechanical 
problems  met  and  methods  used  in  the  operation  of  a  road,  the  re- 
lations of  the  various  departments  to  one  another  and  the  scope  of 
their  work,  and  in  particular  tiiat  of  the  mechanical  departments.— 
Eng.  Mag.,  Juiy. 

Battery  for  Traction. — An  illustrated  description  of  the  stationary 
storage  battery  and  booster  equipment  of  the  Chicago  City  Ra'lway. 
—West.  Elec,  July  5. 

Telpherage. — Clark. — An  illustrated  paper,  read  before  the  Civil 
Eng.  Club  of  Cleveland,  in  which  he  discusses  various  details  of 
construction  in  telpherage. — Jour.  Ass.  Eng.  Soc,  June. 

Installations,  Systems  and  Appliances. 

Electrtc  Installation  of  an  Apartment  House. — A.  L.  Rice. — A 
very  long  and  well-illustrated  description  of  the  power  plant  of  a 
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large  apartment  house  in  Xew  York.  There  are  18,000  electric 
lamps.  Each  apartment  has  a  telephone.  The  elevators  are  hy- 
draulic, the  seven  dumb  waiters  electrically  driven  and  automatically 
controlled  by  a  push-button  system  from  any  floor;  the  lift  being 
about  200  feet.  There  is  a  complete  system  of  ventilation  provided. 
Air,  tempered  to  70°  F.,  is  supplied  by  two  140-inch  blowers,  each 
driven  by  a  30-hp  motor.  Elach  apartment  is  provided  with  a  panel 
box ;  each  has  a  meter  and  circuit  breaker,  and  a  separate  feeder 
is  installed  for  the  current  for  electric  cooking.  The  wiring  is  done 
in  concealed  enameled  conduits,  which  for  the  risers  are  run  in 
vertical  boxes,  and  for  the  horizontals  arc  placed  between  floor  and 
ceiling,  with  only  four  quarter  bends  allowed  between  pull  boxes. 
The  arrangement  is  such  that  all  current  can  be  taken  from  the 
street  supply  or  from  the  generating  plant,  the  change  being  made 
by  double-throw  switches  and  bus-bars  on  the  switchboard.  The 
lamps  are  supplied  from  a  three-wire  system ;  the  motors  for  ele- 
vators, blowers,  etc.,  from  a  two-wire  system.  A  storage  battery 
operates  in  parallel  with  the  generators  on  the  three-wire  system. 
There  are  five  generating  sets;  three  of  250-kw,  and  two  of  125-kw 
capacity. — The  ling.,  .\ugust  i. 

REFERENCE. 

Two  and  Three-Wire  Systems. — Snell. — His  Mun.  Elec.  Ass. 
paper  in  full,  on  the  relative  advantages  of  two  and  three-wire  dis- 
tribution, an  abstract  of  which  was  noticed  recently  in  the  Digest. — 
Lond.  Elcc.  Eng.,  July  25. 

Wires,  Wiring  and  Condlits. 

Self-induction  and  Capacity  in  Transmission  Lines. — Baillie. — 
The  first  part  of  an  article,  in  which  he  considers  to  what  extent 
self-induction  and  capacity  should  be  taken  into  account  in  prac- 
t'cal  work.  He  gives  a  collection  of  formula?,  applicable  to  the 
different  systems  of  transmission,  and  in  accordance  with  slide- 
rule  requirements.  He  first  discusses  self-induction  and  deals  with 
single-phase,  three-phase  and  two-phase,  both  with  four  and  five 
wires.  He  gives  formulae  for  the  value  of  the  self-induction  of 
parallel  wires;  also  diagrams  with  a  curve  for  the  self-induction 
between  two  parallel  wires  as  a  function  of  the  ratio  of  their  dis- 
tance to  their  diameter;  and  curves  for  the  drop  of  pressure  due  to 
self-induction  in  percentage  of  the  resistance  drop,  for  various  diam- 
eters and  for  various  distances  between  the  wires.  On  lighting 
circuits  the  effect  of  self-induction  is  negligible;  in  the  secondary 
the  power  factor  is  unity,  and  in  the  primary,  though  the  excitation 
of  the  transformers  can  produce  a  large  lag  at  low  loads  if  no  trans- 
formers be  cut  out  of  circuit,  yet  the  high-tension  mains  are  com- 
paratively small,  and  so  have  a  negligible  self-induction  drop.  As 
an  extreme  case  may  be  cited  one  of  the  St.  Petersburg  lighting 
companies,  where  the  power  factor  of  the  primary  is  as  low  as  0.53 
at  low  loads;  but  even  then  the  presence  of  a  self-induction  drop 
would  tend  to  assist  regulation  rather  than  hinder  it.  But  on  power 
circuits,  which  supply  induction  motors,  the  case  is  very  different. 
.\  loo-hp  induction  motor  of  the  Gcner.-l  Electric  Company  had  a 
power  factor  varying  from  0.43  at  quarter  load  to  0.76  at  full  load, 
and  though  by  use  of  a  very  small  air  gap  the  full  load  power  factor 
may  be  increased  to  0.9,  yet  a  power  factor  of  0.7  is  not  too  low  an 
average  to  assume  on  a  power  circuit ;  the  figures  given  above  for 
the  self-induction  drop  are  thcti  applicable,  and  show  that  both  in 
overhead  lines  and  cables  the  self-induction  calls  for  some  atten- 
tion. Of  course,  on  power  circuits  good  regulation  is  not  so  im- 
portant as  on  lighting  circuits,  but  this  fact  is  generally  discounted 
by  allowing  a  larger  drop  in  the  line.  The  article  is  to  be  con- 
chulcd.— Lond.  Elcc,  July  18. 

rrotcction  of  .Uac/iiHfj.— Clarke.— A  brief  article,  illustrated  by 
diagrams.  While  it  is  often  said  that  every  circuit  should  be  pro- 
tected by  a  fuse  or  automatic  device,  this  rule  docs  not  apply  where 
a  three-wire  system  is  balanced  by  means  of  a  motor  generator. 
The  balancer  is  a  very  necessary  machine,  and  is  not  in  any  case 
to  he  cut  out  of  circuit  while  the  generators  are  supplying  current 
to  the  outers.  When  the  b.ilancer  fails  to  perform  its  function,  un- 
less other  means  of  balancing  are  available,  the  generating  station 
should  be  shut  down  immediately.  Consequently,  no  risk  should  be 
incurred  by  inserting  fuses  or  cut-outs  in  circuit,  but  reliance  should 
be  placed  on  a  good  high-grade  machine.— Lend.  Elcc.  Rev., 
July   II. 

Electro-Physics  and  Magnetism. 

Radioactivity. — Rutherford  and  Brooks— A  comparison  of  the 
radiations   from   radioactive  substances.   Both  uranium  and   radium 


emit  negatively  charged  particles  with  high  velocities,  similar  in  all 
respects  to  cathode  rays.  In  addition,  uranium,  radium  and  thorium 
emit  rays  non-deviable  by  a  magnetic  field,  which  are  readily  ab- 
sorbed by  gases  and  thin  layers  of  metal.  These  non-deflectable  rays 
differ  from  one  another  in  penetrating  power,  and  caimot  conse- 
quently be  ascribed  to  any  radioactive  impurity  common  to  all  these 
substances.  In  addition,  thorium  and  radium  possess  the  remark- 
able property  of  continuously  emitting  radioactive  emanations  which 
behave  in  all  respects  like  radioactive  gases.  The  emanation  from 
thorium  and  radium  differ  greatly  in  their  rates  of  decay  of  radi- 
ating power.  The  presence  of  an  emanation  gives  rise  to  the  com- 
plicated phenomenon  of  "excited"  radioactivity.  The  non-deviabk- 
"excited"  radiations  due  to  thorium  and  radium,  although  appar- 
ently of  the  same  penetrating  power,  decay  at  very  different  rate? 
"Excited"  radioactivity  is  not  confined  to  radium  and  thorium,  for 
Elster  and  Geitel  have  recently  shown  that  a  negatively  charged 
wire,  exposed  in  the  open  air,  free  from  all  possible  contamination 
by  radioactive  substances  in  the  laboratory,  becomes  strongly  radio- 
active. This  excited  radioactivity  decays  at  a  different  rate  from 
that  due  to  the  emanations  of  thorium  and  radium,  and  is  also  of 
greater  generating  power. — Phil.  Mag.,  July. 

Electric  Resonance  for  Light  Waves. — Wood. — A  brief  abstract  01 
a  (Brit.)  Phys.  Soc'y  paper,  "  on  the  electrical  resonance  of  metal 
particles  for  light  waves."  In  a  previous  paper  he  had  shown  that 
granular  deposits  of  the  alkali  metals  exhibit  brilliant  color  by 
transmitted  light ;  these  colors  were  referred  provisionally  to  the 
electric  resonance  of  the  minute  particles  for  light  waves.  The 
present  paper  gives  an  account  of  experiments  made  with  gold  and 
silver  films  to  determine  whether  the  resonance  is  molecular,  or 
whether  it  is  an  electrical  vibration  of  metallic  masses,  smaller 
than  the  light  waves,  though  of  the  same  order  of  magnitude. 
Further  investigations  on  the  dispersion  of  the  films  and  a  more 
careful  study  with  polarized  light  will  doubtless  throw  light  on  the 
matter. — Lond.  Elec,  July  11. 

Discharge  Between  Flames. — Semenow. — An  account  of  his  con- 
tinued researches  on  the  discharge  between  and  through  flames. 
He  compares  a  straight  flame  with  a  pointed  conductor,  whose 
density  of  charge  is,  of  course,  greatest  at  the  point.  In  the  case  of 
a  flame,  the  charge  produces  a  diminution  of  pressure  within  the 
flame.  When  the  distance  between  two  flames  is  too  great  to  allow 
of  the  passage  of  a  spark,  brushes  appear  at  both  flames,  but  in  the 
case  of  the  positive  flame  the  brush  is  attached  to  it  by  means  of  a 
luminous  thread  i  cm.  in  length.  When  the  flames  are  brought 
closer  together  the  brushes  are  converted  into  a  spark,  and  he  finds 
that  the  current  of  air  accompanying  the  positive  brush  contracts 
and  forms  the  spark.  There  is  no  sudden  transition  of  one  form  of 
discharge  into  another ;  "for  if  a  point  wheel  is  substituted  for  the 
positive  flame,  its  velocity  of  rotation  diminishes  steadily  as  the  dis- 
tance diminishes,  and  the  brushes  gives  way  to  the  spark."  The 
spark,  then,  "consists  of  a  positive  air  current  and  positive  metallic 
ions."  He  further  proves  that  the  negative  air  current  proceeds 
in  the  opposite  direction,  and  surrounds  the  spark  like  a  sheath. — 
Comptcs  Rcndus, — June  16;  abstracted  in  Lond.  Elcc,  July  4. 

Ionized  Vapors. — Campanile  and  di  Ciommo. — An  account  of 
experiments,  in  which  they  found  that  ionized  air.  on  being  mixed 
with  the  vapor  of  a  volatile  liquid,  undergoes  a  change  of  conduc- 
tivity; in  every  case  there  is  an  increase  of  conductivity,  which  is 
somewhat  in  accordance  with  the  volatility  of  the  liquid. — Phys. 
Zeit.,  June  i  ;  abstracted  in  I^nd.  Elcc,  June  4. 

Period  of  Lodiacal  Light. — Decombe. — A  paper  in  which  he  ad- 
vances a  new  hypothesis  of  the  ii-year  period  of  sun  spots  and  of 
the  zodiacal  light.  He  considers  that  these  periodic  variations  are 
of  an  electromagfnctic  character,  and  are  propagated  through  what 
he  regards  as  the  residue  of  a  flat  ,<;olar  nebula  which  extends  far 
beyond  the  earth's  orbit.  The  variations  will  die  out  in  course  of 
time,  but  will  persist,  and  have  persisted,  very  long  on  account  of 
the  very  slight  damping  they  undergo.  If  they  obey  the  ordinary 
laws  of  the  vibrations  of  free  plates,  the  sun  must  be  at  a  ventral 
segment,  and  the  circumference  may  be  regarded  as  a  nodal  line. — 
Comptcs  Rcndus.  June  9;  abstracted  in  Lend.    Elec,  July  4. 

Zeeman  Effect. — Runge. — An  article  on  curious  regular  relations 
which  he  has  found  by  studying  the  Zeeman  effect.  We  know  from 
the  work  of  Paschen.  Runge.  Kayser  and  Rydberg  that  every 
spectrum  may  be  split  up  into  "series"  of  lines  obeying  certain  laws. 
It  is  usual  to  distinguish  a  main  series  and  two  subsidiary  series. 
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In  addition,  there  are  "doublet"  series — i.  e.,  a  series  for  each  com- 
ponent of  a  set  of  doublets — and  "triplet"  series,  resulting  from  the 
arrangement  of  all  the  first,  second  or  third  lines  of  a  set  of  triplets 
in  series.  This  series  system  has  received  a  striking  confirmation 
from  the  Zeeman  effect.  The  author  finds,  first,  that  lines  belong- 
ing to  the  same  series  are  split  up  in  an  exactly  similar  manner,  the 
difference  of  frequency  produced  being  the  same  in  each  case;  and 
he  finds,  secondly,  that  in  different  elements,  lines  of  the  "corre- 
sponding" series  are  split  up  in  the  same  manner.  Moreover  there 
is  a  simple  numerical  connection  between  the  differences  of  fre- 
quency produced  in  the  components  of  triplets  and  doublets. — 
Phys.  Zcit.,  July  i  ;  asbtracted  in  Lond.  Elec,  July  18. 

ELECTRO-CHEMISTRY   AND    BATTERIES. 

Atomic  Weights. — Vincent. — A  paper  in  which  he  brings  for- 
ward a  new  numerical  relation  between  the  atomic  weights  of  the 
elements.  It  states  that  the  atomic  weight  is  the  1.21st  power  of  N, 
when  N  is  the  number  of  the  element  in  an  ascending  series,  and 
is  always  a  whole  number.  Hydrogen  is,  of  course.  No.  i.  There 
are,  however,  certain  gaps  in  the  series  which  the  author  allocates 
to  elements  yet  to  be  discovered.  The  greatest  deviation  from  the 
rule  is  shown  by  iodine,  whose  atomic  weight  comes  out  wrong 
by  3.9  units.  But  he  shows  that  this  may  be  due  to  a  wrong  serial 
number  assigned  to  it.  If  it  changed  places  with  tellurium,  not  only 
would  the  error  be  much  less,  but  the  periodic  law  would  be  much 
better  observed. — Phil.  Mag.,  July;  abstracted  in  Lond.  Elec, 
July  II. 

Gaseous  Electrolytes. — Hagenbach. — An  account  of  experiments 
showing  that  gases  are  capable  of  dissolving  and  ionizing  salts.  He 
made  up  a  cell  of  platinum  and  copper  electrodes,  with  a  solution 
of  rubidium  iodide  in  liquid  sulphurous  anhydride.  Rb  I  was 
chosen  on  account  of  its  great  solubility  and  conductivity  when  dis- 
solved. He  measured  the  resistance  and  e.  m.  f.  of  the  cell  at  tem- 
peratures ranging  from  26°  to  157°  C.  At  the  latter  point,  which 
lies  above  the  critical  temperature,  the  cell  acquired  a  resistance  of 
500,000  ohms,  but  the  e.  m.  f.  was  not  sensibly  affected,  being  about 
o.i  volt,  as  against  0.07  volt  at  26  degrees  and  0.12  volt  at  100  de- 
grees. The  copper  electrode  was  oxidized  and  formed  iodide  of 
copper.  The  experiment  shows  that  a  gas  is  capable  of  ionizing 
a  salt  held  in  solution ;  at  the  same  time,  the  chances  of  recom- 
bination are  so  much  more  numerous  in  a  gas  than  in  a  liquid  that 
the  number  of  free  ions  is  kept  small.  Hence  the  low  conductivity 
of  gaseous  electrolytes. — Ann.  d.  Phys.,  No.  7;  abstracted  in  Lond. 
Elec,  July  4. 

Gold  Process. — Hammond. — An  illustrated  article,  in  which  he 
discusses  in  general  the  conditions  of  gold  mining  in  the  Trans- 
vaal. Concerning  the  Siemens  &  Halske  process,  he  says  that  its 
cost  is  slightly  greater  than  that  of  zinc  precipitation,  and  the  per- 
centage of  extraction  is  about  the  same.  But  the  Siemens  &  Halske 
process  may  be  applied  to  any  solution,  weak  or  strong.  The  volt- 
age used  is  2  or  3 ;  the  current  density  about  0.06  ampere  per  square 
foot  of  cathode.  Once  a  month  the  lead  sheets  are  removed  and 
replaced,  and  the  gold-coated  lead  is  melted  and  cupelled,  yielding  a 
bullion  of  0.880  fine  in  gold,  and  o.ioo  in  silver. — Gassier' s  Mag., 
July. 

REFERENCES. 

Laboratory  Furnace. — An  illustrated  translation  in  abstract  of 
Heraeus'  article  on  a  new  form  of  laboratory  resistance  furnace 
with  a  spiral  of  platinum  foil,  as  was  recently  noticed  in  the  Digest. 
— Lond.  Elec,  July  18. 

Dry  Gell. — An  article  giving  rules  for  making  a  dry  cell. — English 
Mechanic;  Sc  Am.,  Sup.,  July  5. 

Dusseldorf  Exposition. — An  article  on  stationary  and  automobile 
storage  batteries,  exhibited  by  the  Neumuehl  Lead  Works  of  Morian 
&  Co. — Centralblatt  f.  Accum.,  July  15. 

Units,  Measurements  and  Instruments. 

Nomenclature. — Strecker. — A  paper  read  before  the  Berlin  Elec- 
trical Society,  in  which  he  gives  the  report  of  a  special  committee  on 
uniform  nomenclature.  The  basis  of  the  nomenclature  proposed  is 
the  table  recommended  by  the  Chicago  Electrical  Congress  in  1893 
(see  Electrical  World  and  Engineer,  Jan.  5,  1901,  page  50),  but 
while  the  latter  contains  only  37  quantities,  the  new  table  proposed 
contains  53.  The  magnetic  quantities  in  the  Chicago  Congress  table 
are  designated  by   letters  whi<:h   are  variously   denoted  as  "French 


script"  in  this  country,  "German  script"  in  France,  and  "round  scripl ' 
in  Germany.  In  the  present  table  the  regular  German  capital  letters 
are  used  in  the  place  of  these,  and  although  they  are  considered  to 
be  the  same  by  the  author,  there  is,  as  a  fact,  considerable  difference. 
It  is  proposed  to  represent  not  only  the  magnetic  quantities  by  these 
letters,  but  also  the  heat  quantities.  The  following  symbols  are  new : 
number  of  turns  N,  frequency  n,  radius  R,  r,  number  of  revolutions 
d,  work  A,  efficiency  h,  specific  gravity  or  density  ''  (Greek  letter), 
temperature  X,  t  (German  letters),  heat  quantity  Q  (German  letter), 
magnetic  quantity  m  (German  letter),  magnetic  reluctance ilS  (Ger- 
man letter),  coefficient  of  magnetic  hysteresis  '/  (Greek  letter), 
electric  resistance  JV,  w,  dielectric  constant  ^  (Greek  letter),  electro- 
chemical equivalent  a  (Greek  letter),  eddy  current  constant  ,3 
(Greek  letter).  It  is  proposed  to  use  L  both  for  the  coefficient  of 
self-induction  and  for  the  coefficient  of  mutual  induction,  but  to  dis- 
tinguish them  by  the  indices  s  and  m.  Whenever  in  an  article  or 
paper  this  nomenclature  is  used,  it  is  suggested  to  indicate  this  by  a 
simple  sign  placed  at  the  head  of  the  article;  for  this  it  is  proposed  to 
use  the  sign  ^  .  This  system  is  offered  as  a  suggestion,  and  the 
electrical  engineers  of  all  countries  are  invited  to  discuss  \t.—Elck. 
Zcit.,  June  5. 

Testing  Meters.— Dawson.— An  article  in  which  he  discusses  the 
"short-time'  test  for  several  meters;  it  consists  in  the  passmg  of  a 
steady  current  at  the  usual  proportions  of  full  load,  noting  the  time 
taken  to  cause  one  revolution  of  the  spindle,  or  vice  versa,  noting 
the  revolutions  of  the  spindle  in  a  certain  time,  and  from  this  as- 
certaining the  actual  constant  K  of  the  meter,  then  comparing 
with  the  testing  or  required  K  and  deducing  the  percentage  error. 
The  testing  K  has  a  different  meaning  with  different  types  of  meters. 
In  the  Chamberlain  &  Hookham  meter  it  is  the  time  in  seconds  that 
I  ampere  will  take  to  cause  the  armature  spindle  to  make  one  com- 
plete revolution.  In  the  Ferranti  meter  it  is  the  number  of  revo- 
lutions of  spindle  per  ampere  per  minute  and  depends  upon  the 
ratio  wheels.  In  the  Thomson  watt-hour  meter  it  is  the  number  of 
watt-hours  recorded  by  one  revolution  of  the  armature  spindle. 
The  rules  and  formulas  for  the  tests  in  the  case  of  these  three  meters 
are  given. — Lond.  Elec.  Rev.,  July  25. 

Uniniar  Magnetometer.— ScuvhZE.— A  paper  in  which  he  dis- 
cusses the  comparative  value  of  the  bifilar  and  unifilar  suspension 
of  a  magnetometer  needle,  in  view  of  the  fact  that  the  latter  type 
is  now  the  most  popular  in  terrestrial  magnetic  observations.  He 
shows  that  if,  with  a  unifilar  suspension,  the  needle  is  twisted  out 
of  the  magnetic  meridian  into  a  new  position  of  equilibrium,  the 
oscillations  about  the  new  zero  are  unsyminetrical,  the  greater 
elongations  being  on  the  side  towards  which  'the  twist  has  taken 
place.  In  ordinary  operations  the  deflections  are  of  greater  import- 
ance than  the  oscillations,  but  the  author  shows  that  a  similar  lack 
of  symmetry  is  shown  in  the  deflections  produced  by  equal  couples. 
The  errors  thus  introduced  may  easily  be  of  practical  importance,  as 
is  shown  by  a  simple  calculation.  He  gives  an  equation  by  means 
of  which  the  true  scale  values  may  be  calculated  for  positions  near 
the  zero,  and  also  a  method  of  correcting  the  readings  for  con- 
siderable deflections.  These  corrections  have  hitherto  been  neglected 
in  magnetic  observations.— ^m«.  d.  Phys.,  No.  7;  abstracted  in 
Lond.  Elec,  July  18. 

Induction  CoU.— Ives.— The  conclusion  of  his  illustrated  paper. 
He  discusses  the  problem  of  how  much  capacity  must  be  put  around 
the  break  to  stop  the  sparking  at  the  breaV.  He  gives  a  formula  for 
the  "optimum"  capacity,  that  is,  that  value  of  the  capacity  which 
gives  the  greatest  difference  of  potential  in  the  secondary.  This 
formula  shows  that  the  optimum  capacity  is  directly  proportional 
to  the  steady  current  and  inversely  proportional  to  the  velocity 
of  breaking,  and  to  the  dielectric  constant.  This  appears  to  indi- 
cate that  for  the  same  current  and  the  same  dielectric  the  optimum 
capacity  depends  only  upon  the  rate  of  breaking  of  the  primary  cir- 
cuit. The  velocity  which,  according  to  his  theory,  is  both  necessary 
and  sufficient,  in  order  that  there  shall  be  no  sparking,  is  called  tne 
safe  velocity.  According  to  his  theory,  when  the  speed  of  breaking 
is  increased,  without  a  change  of  the  capacity,  the  secondary  po- 
tential should  increase  up  to  a  certain  point  and  then  remain  con- 
stant. He  has  examined  these  theoretical  results  by  experiment, 
but  the  results  obtained  were  not  very  definite.  They  show  a  tend- 
ency towards  a  decrease  in  the  secondary  potential  as  the  velocity 
of  breaking  is  decreased,  but  do  not,  as  a  rule,  show  any  well 
marked  value  of  the  velocity  above  which  the  potential  remains  con- 
stant.    The  experiments  were  made  with   three  different  kinds  of 


264 


ELECTRICAL    WORLD     and     ENGINEER. 


Vol.  XL,  No.  7. 


breaks,  called  by  him  the  guillotine  break,  the  free-fall  break,  and 
the  rotating  break. — Phys.  Rev.,  July. 

Telegraphy,  Telephony  and  Signals. 

IVireless  Telegraphy.— Gray.— A  paper  read  before  the  Engineers' 
Club,  of  Philadelphia.  He  gives  a  brief  historical  review  and  a 
general  statement  of  the  chief  methods  used  at  present  in  wireless 
telegraphy.  He  refers  briefly  to  the  Fessenden  system,  as  follows: 
"The  sensitive  part  of  his  receiver  is  a  continuous  conductor  and 
docs  not  depend  for  its  operation,  like  the  coherer,  on  a  vast  number 
of  loose  contacts.  Each  time  the  electrical  oscillation  passes  along 
the  circuit  in  which  the  Fessenden  receiver  is  placed,  a  change 
occurs  in  the  electrical  condition  of  the  circuit.  This  change  of 
condition  manifests  itself  as  a  click  in  the  telephone  receiver.  One 
click  is  produced  each  time  a  complete  oscillation  passes  along  the 
wire ;  or,  in  other  words,  each  time  the  secondary  spark  occurs  at 
the  sending  station.  H  these  interruptions  arc  slow,  the  clicks  are 
difficult  to  interpret.  As  the  number  of  interruptions  increase,  the 
individual  clicks  form  themselves  into  more  or  less  of  a  buzzing 
sound;  and  if  the  interruptions  are  made  with  a  tuning  fork,  for  in- 
stance, the  telephone  receiver  will  produce  the  same  tone  as  the 
sending  mechanism  gives  out.  It  will  be  seen  that  this  arrangement 
lends  itself,  with  slight  modifications,  to  a  telephone  system."  The 
chief  advantages  of  the  Fessenden  system  are  said  to  be  the  sim- 
plicity of  circuits  and  the  fact  that  there  are  none  of  the  fine  ad- 
justments necessary  that  are  required  in  the  coherer  system.  The 
Fcscndcn  receiver  is  said  to  have  between  20  and  25  times  the  sensi- 
bility of  the  former  receivers.  His  system  is  also  said  to  be  admir- 
ably adapted  to  syntonic  methods. — Proc.  Eng.  Club,  PItila.,  July. 
(Professor  Fessenden  has  had  a  series  of  United  States  patents 
issued  to  him  on  his  system,  under  date  of  August  12. — Eds.  E.  W. 
&  E.) 

Telephone  I^j&ra/ioMJ.— Kempf-Hartmann. — An  account  of  the  re- 
sults of  a  long  investigation  of  the  vibration  of  telephone  mem- 
branes. He  recorded  the  vibrations  of  a  telephone  diaphragm  by 
means  of  a  mirror  stuck  onto  it,  and  a  device  consisting  of  an  arc 
light,  a  point  diaphragm,  a  system  of  lenses  and  a  revolving  cylin- 
der containing  a  sensitive  film.  The  first  point  investigated  was 
whether  a  note  received  by  the  diaphragm  gives  rise  to  a  correspond- 
ing series  of  vibrations  of  the  diaphragm  at  once,  or  whether  the 
vibration  only  gradually  fell  in  with  that  of  the  air.  The  photo- 
graphic traces  of  a  tuning  fork  note  show  that  the  reaction  is  prac- 
tically instantaneous,  the  "period  of  latency"  not  exceeding  0.0005 
second.  The  nia.ximum  amplitude  is  attained  as  soon  as  two  full 
periods  have  pas.scd  through.  After  that  the  curve  for  a  constant 
sound  remains  rema'rkably  constant.  When  the  note  ceases,  the 
proper  vibration  of  the  diaphragm  persists  long  enough  to  be  seen 
and  even  heard,  but  it  is  greatly  damped  by  a  rubber  plug  attached 
to  the  center  of  the  diaphragm.  It  also  appears  that  the  overtones 
which  produce  the  rattling  and  clattering  noises  in  the  telephone 
are  the  more  prominent  the  greater  the  force  with  which  the  note 
is  sounded.  The  records  show  a  sound  whenever  a  sound  is  heard, 
and  J'lVr  t'ersa.  In  traces  of  complete  words,  however,  the  records 
show  a  number  of  details  which  are  quite  beyond  the  perception  of 
the  car.  He  gives  some  interesting  curves  representing  vowels  and 
consonants,  which  are  reproduced  in  the  finest  details. — .Itiit.  d. 
Phys.,  N<i.  7;  abstracted  in  Lond.  P.lcc,  July  li. 

Miscellaneous. 
Electricity  and  Plant  Gro'wth. — Plowman. — .'\n  account  of  some 
experiments  made  at  the  Harvard  Hotanic  Gardens.  They  have 
been  of  a  widely  varied  nature,  dealing  with  both  static  and  kinetic 
charges,  through  a  range  of  potential  from  0.5  to  500  volts.  Either 
platinum  or  high-grade  carbon  was  used  for  the  electrodes,  and 
special  care  was  taken  to  insure  normal  conditions  of  temperature, 
light  and  moisture.  The  results  appear  to  show  that  vegetable  pro- 
toplasm is  paralyzed  and  quickly  killed  by  the  conditions  existing 
about  the  anode,  while  within  certain  fairly  broad  limits  it  is  stimu- 
lated by  the  conditions  about  the  cathode.  For  instance,  seeds  placed 
near  the  anode  arc  always  killed  by  "current  amounting  to  0.003 
ampere  or  more."  if  continued  for  20  hours  or  longer,  while  seeds 
placed  near  the  cathode  have  in  most  cases  been  but  little  affected, 
and  under  some  conditions  have  been  apparently  stimulated  by  such 
currents.  He  tries  to  explain  his  observations  by  a  provisional 
theory,  in  which  he  assumes  "certain  relations  of  plant  growth  to 
ionization  of  the  soil."  He  thinks  the  effects  are  produced  by  the 
electrical  charges  of  the  ions,  rather  than  by  any  mere  chemical 
activity  of  the  atotns      TTo  makes  some  peculiar  assumptions:   for 


instance,  he  says  that  "since  the  movements  of  ions  in  solution? 
are  relatively  slow  it  is  reasonable  to  suppose  that  in  the  region  of 
the  anodes  there  would  be  slight  excess  of  positive  ions,  due  to  the 
rapid  neutralization  of  the  negative  ions  by  the  positively  charged 
electrode"  (This  disagrees  with  modem  views,  according  to  which 
at  any  place  inside  of  an  electrolyte  there  are  always  the  same 
number  of  positive  and  negative  ions). — Am.  Jour.  Sc,  August. 

REFERENCES. 

Lightning  Plash. — A  communication,  with  diagram,  on  "a  re- 
markable lightning  flash,"  which  did  damage  to  an  electric  line. — 
Lond.  Elec,  July  11. 

Dusscldorf  Exposition. — The  first  part  of  a  well-illustrated  de- 
scription of  machines  and  apparatus  exhibited  by  Lahmeyer  &  Q). — 
Lond.  Elec.  Rcz'.,  July  11. 


New  Books. 


books  received. 

Diagrams  and  Complete  Information  for  Telegraph  Engineers 
AND  Students.  By  Willis  H.  Jones.  New  York:  Telegraph  Age. 
260  pages.  126  illustrations.     Price,  $1.50. 

Self- Propelled  Vehicles. — A  Practical  Treatise  on  the  Theory. 
Construction,  Operation.  Care  and  Management  of  all  Forms  of 
Automobiles.  By  James  E.  Homans.  A.  M.  New  York :  Theo.  .-Kudel 
&  Company.    632  pages,  466  illustrations.    Price,  $5.00. 

Position  of  Electrical  Engineer. 


The  New  York  Municipal  Civil  Service  Commission  has  issued 
notice  that  an  examination  for  electrical  engineer  will  be  held  on 
Friday,  August  29,  at  10  A.  M.  The  data  given  is  as  follows :  The 
receipt  of  applications  for  this  examination  will  close  on  Monday. 
.-Xugust  25.  at  4  P.  M.  The  scope  of  the  examination  will  be  as 
follows : 

Subjects  and  Weights. — Technical  knowledge.  6:  experience.  _' : 
handwriting,  I ;  arithmetic,  i. 

Candidates  who  obtain  a  place  upon  the  eligible  list  as  a  result 
of  this  examination  will  be  certified  to  any  department  of  the  cit>- 
employing  persons  requiring  the  experience  and  knowledge  of  an 
electrical  engineer,  at  a  salary  of  $3,000,  or  more,  per  annum  (six- 
teenth grade). 

There  is  at  present  a  vacancy  existing  in  the  Fire  Department 
under  the  title  of  "Superintendent  of  Telegraph."  The  compensation 
attached  to  this  position  is  $3,000  per  annum. 

Applicants  should  possess  the  education  of  an  electrical  engineer, 
and  should  have  had  practical  experience  in  the  construction  and 
management  of  fire-alarm  telegraph  or  telephone  circuits,  including 
the  construction  of  subways,  character  of  cables  and  telegraphic 
lines,  planning  and  making  of  circuits,  and  of  the  extension  of  lines 
and  electrical  connccti(Mis  incident  thereto:  making  estimates,  specifi- 
cations and  calculations  of  the  cost  of  construction  of  subways,  ducts, 
cables,  etc..  and  should  have  had  experience  in  handling  men. 


The  Manufacture  of  an  Incandescent  Lamp. 


The  various  processes  involved  in  the  manufacture  of  incandes- 
cent lamps  have  for  the  most  part  been  heretofore  regarded  as  more 
or  less  of  trade  secrets,  but  recently  the  Sawyer-Man  Electric 
Company,  in  a  pamphlet  on  the  Sawyer-Man  lamp,  has  given  a  brief 
account  of  the  various  steps  in  the  making  of  its  product.  As  the 
subject  will,  we  believe,  be  one  of  interest  to  many  of  our  readers, 
we  present  a  condensation  of  that  portion  of  the  pamphlet  treat- 
ing of  the  details  of  a  Sawyer-Man  lamp.  The  accompanying 
illustrations  will  assist  in  following  the  description. 

As  a  result  of  20  years  of  careful  investigating  and  experiment- 
ing, a  filament  is  new  being  made  which  is  so  tough  that  it  is  not 
affected  in  any  way  by  the  rough  usage  to  which  it  is  subjected 
during  the  life  of  a  lamp:  so  elastic  that  when  forced  out  of  its 
moulded  curves  it  will  spring  instantly  back  like  a  steel  wire,  and 
so  enduring  that  in  the  finished  lamp  it  will  glow  with  almost  un- 
diminished brilliancy  for  many  hundred  hours  at  a  temperature  of 
1.500°  to  1.600°  C. 

T.1  f(irin  tlic  filaments,  a  solution  of  cellulo-r  is  squirted  through 
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THE  WEEK  IN  WALL  STREET.— Time  money  closed  at  4^  to 
5  per  cent,  for  30  to  90  days,  and  4^  to  5  per  cent,  for  four  to  si.x 
months.  In  the  stock  market  there  was  some  irregularity,  although 
there  was  a  strong  tone.  Favorable  crop  prospects  kept  up  the  bull- 
ish tone  in  connection  with  the  granger  stocks,  and  soft  coal  shares 
advanced  materially.  Manhattan  was  weak  on  reports  of  a  possible 
strike  of  its  engineers,  and  industrials  were  neglected.  Brooklyn 
Rapid  Transit  was  weak  under  poor  July  earnings  statement  and  talk 
of  the  possible  resignation  of  its  president.  The  United  States  Steel 
stock  were  dull.  In  Boston,  General  Electric  closed  with  a  net  loss 
of  10  points  ,and  American  Telephone  and  Telegraph  5^  of  a  point, 
the  market  being  quiet.  Tractions  closed  weak  at  New  York,  Met. 
St.  Ry.  at  148^,  a  net  loss  of  i  point,  and  Brooklyn  Rapid  Transit 
at  68^,  a  net  loss  of  Yz  point.  General  Electric  made  a  net  gain  of 
y^  point  on  sales  of  1900  shares,  the  closing  figure  being  185^,  which 
was  only  Yz  point  below  the  highest  figure  of  the  week.  Am.  Tel.  & 
Tel.  kept  unchanged  at  164,  this  quotation  representing  a  net  loss  of 
I  point.  Western  Union  closed  at  88^,  being  a  net  gain  of  i^  point. 
Following  are  the  closing  quotations  of  August  12 : 

NEW  YORK. 

Aug.  5.  Aug.  12.                                             Aug.  5.  Aug.  12. 

American    Tel.    &    Cable.    93^        87  Hudson    River    Tel —  — 

American    Tel.    &    Tel..  164  163 V2  Metropolitan     St.     Ry...i49  1485-2 

American    Dist.     Tel....   —  —  N.    E.    Elec.    Veh.    Trns.   io;4 

Brooklyn   Rapid  Transit.    69^        675^  N.    Y.    &    N.    J.    Tel —  — 

Commercial    Cable    —  155  N.    Y.    E.    V.   T.    Co —  11^ 

Electric   Boat    25            23  Tel.   &   Tel.    Co.   Am —  — 

Electric    Boat    pfd 50*         40  Western    Union    Tel....    89  91M 

Electric    Lead    Reduc'n.  .      2^          2^  West.    E.    &   M.    Co —  215 

Electric    Vehicle    71^          6J4  West.    E.    M.    Co.    pfd..   —  — 

Electric   Vehicle   pfd....    14}^        14 

General    Electric     18554  185 

BOSTON. 

Aug.  s.  Aug.  12.  Aug.  5.  Aug.  12. 

American    Tel.     &    Tel..i63j4      i62j'2  Western  Tel.  &  Tel.  pfd.  —  — 

Cumberland   Telephone.      —  —  Mexican   Telephone    ....      2J4  2^4 

Edison     Elec.     Ilium....  280  —  New    Eng.    Telephone.  ..  142  142J4 

Erie    Telephone     —  • —  Westinghouse   Elec —  io6j4 

Western    Tel.    &   Tel....    —  —  Westinghouse    Elec.    pfd.  — •  106 J/ 

PHILADELPHIA. 

Aug.  5.  .Aug.  12.  Aug.  5.  Aug.  12. 

American    Railways    ....    4754        5°  Phila.   Traction    9954        99/^ 

Elec.     Storage    Battery..   —         88^^*  Phila.   Electric    55^  5§^ 

Elec.    Storage   Bat'y   pfd.  —  87  Pa.     Elec.    Vehicle —  — 

Elec.    Co.    of    America..      8^  8^  Pa.    Elec.    Vehicle    pfd..   —  — 


CHICAGO. 


Aug.  s.  Aug.  12. 
National   Carbon  pfd.  .  .  .  102J/2      100 
Northwest    Elev.    com...   —  36^4 

Union    Traction     —  15 

Union    Traction    pfd....    47  — 


Aug.  5.  Aug.  12. 

Central    Union    Tel —  — 

Chicago    Edison     —  — 

Chicago    City    Ry 210  220 

Chicago  Tel.    Co —  — • 

National  Carbon    30  31 

*  Asked. 

JERSEY  TROLLEYS.— It  is  reported  that  the  merger  of  the  North 
Jersey  Street  Railway  Company,  of  Jersey  City  and  Newark ;  the 
Jersey  City,  Hoboken  and  Paterson  Railway  Company,  and  other 
trolley  lines  in  Northern  New  Jersey  had  been  effected,  and  that 
formal  announcement  of  the  consolidation  will  be  made  this  week. 
It  is  said  that  Prudential  Life  Insurance  Company  interests  are  repre- 
sented in  the  new  combination,  and  that  they  sanctioned  an  offer  of 
38  for  North  Jersey  Company  stock,  and  28  for  the  stock  of  the 
Jersey  City,  Hoboken  and  Paterson  Company.  North  Jersey  stock 
was  quoted  at  34^-3,  and  Jersey  City,  Hoboken  and  Paterson  at  245^ 
last  week.  It  is  also  said  that  the  consolidation  agreement  has  been 
signed  by  leading  officials  of  the  companies  affected.  Chandler  Riker, 
of  Newark,  is  the  promoter  of  the  new  combination,  which,  it  is 
said,  includes  all  the  street  railway  systems  of  Hudson,  Essex,  Union 
and  Passaic  counties  and  other  portions  of  the  State,  the  middle 
system,  including  Middlesex  and  Monmouth,  and  the  seacoast  system, 
all  the  principal  lines  in  South  Jersey  and  the  lines  in  Staten  Island. 
It  is  said  to  be  the  intention  of  the  syndicate  to  make  many  changes 
and  improvements,  and  to  extend  lines  and  construct  a  tunnel  under 
the  Kill  von  Kull  from  New  Jersey  to  Staten  Island.  One  of  the 
advantages  in  merging  the  roads  will  be  economy  in  maintenance  and 
operation. 

OTIS  ELEVATOR. — A  special  meeting  of  the  stockholders  of  the 
Otis  Elevator  Company  has  been  called  for  Sept.  8,  to  take  action 
on  the  question  of  the  proposed  amendment  of  the  certificate  of  in- 
corporation by  the  increase  of  the  authorized  capital  stock  of  the 
■company  in  the  sum  of  $2,000,000,  such  increase  to  be  preferred  stock, 
■to  have  the  same  privileges  as  the  present  preferred  stock.     This 


action  is  deemed  necessary  in  view  of  the  continuing  increase  and  ex- 
pansion of  the  company's  business.  Of  the  proposed  increase,  $1,- 
000,000  will  be  offered  to  the  stockholders,  so  that  each  stockholder, 
both  common  and  preferred,  will  have  the  right  to  purchase  at  par 
such  preferred  stock  to  the  amount  of  10  per  cent,  of  his  holdings. 
The  b.  lance  of  the  authorized  preferred  stock  will  remain  in  the 
treasury,  to  be  issued  only  as  the  necessities  of  the  company  may 
require. 

STATEN  ISLAND  PROPERTIES.— The  properties  of  the  Staten 
Island  Electric  Railroad  Company  and  the  New  York  and  Staten 
Island  Electric  Company  were  sold  by  auction  last  week.  The  property 
of  the  company  was  bought  in  for  $250,000  and  that  of  the  New  York 
and  Staten  Island  Company  for  $10,000.  The  purchaser  in  both  cases 
was  William  L.  Bull,  chairman  of  the  Reorganization  Committee 
formed  to  control  both  properties.  The  two  properties  have  been  in 
the  hands  of  Receiver  John  Greenough  since  March  I.  According 
to  the  plan  of  the  committee  the  two  companies  are  to  be  incorporated 
on  Sept.  I  as  the  Richmond  Light  and  Railroad  Company.  The 
property  of  the  New  Jersey  and  Staten  Island  Ferry  Company,  which 
is  connected  with  the  other  companies,  was  to  have  been  sold  also, 
but  it  was  .withdrawn. 

INTERBOROUGH  RAPID  TRANSIT.— A  special  meeting  of 
the  stockholders  of  the  Interborough  Rapid  Transit  Company,  of 
New  York  City,  has  been  called  for  August  26,  to  consider  an  increase 
in  the  capital  stock  of  the  company  from  $25,000,000  to  $35,000,000. 
The  reason  for  the  proposed  increase  is  that  the  additional  capital  is 
required  to  meet  the  cost  of  the  Brooklyn  extension  of  the  rapid 
transit  subway.  It  is  estimated  that  the  extension  will  cost  about 
$10,000,000,  while  the  bid  of  the  company  was  for  $3,000,000.  The 
call  for  the  special  meeting  is  signed  by  August  Belmont,  president, 
and  Frederick  Evans,  secretary.  The  increase  of  capital  will  be 
effected  by  the  issue  of  100,000  new  shares  of  the  par  value  of  $100 
each. 

INDEPENDENT  TELEPHONE  DEAL.— A  dispatch  from 
Richmond,  Va.,  of  August  11,  says :  The  absorption  of  the  Winchester 
Telephone  Company  by  the  United  Telephone  and  Telegraph  Com- 
pany, of  Philadelphia,  was  officially  announced  to-day.  The  new  com- 
pany controls  30,000  telephones,  and  wall  acquire  30,000  more.  It  is 
its  intention  to  enter  New  York.  The  officers  of  the  new  company 
are :  President,  R.  T.  Barton,  of  Winchester ;  vice-president,  W.  D. 
Bernard,  of  Philadelphia;  treasurer,  S.  R.  Caldwell,  of  Philadelphia; 
local  manager,  S.  L.  Hoover;  general  manager,  W.  J.  Latta,  Phila- 
delphia; Directors,  T.  J.  O'Neill,  Hanover;  C.  M.  Clement,  Sun- 
bury,  and  S.  H.  Hansbrough  and  W.  H.  Baker,  Winchester. 

BOSTON  ELEVATED  STOCK.— The  Railroad  Commission  held 
a  hearing  upon  the  petition  of  the  Boston  Elevated  to  issue  $5,000,000 
of  new  stock.  Counsel  Snow  appeared  for  the  company.  He  pre- 
sented a  table  showing  that  the  Elevated  Company  has  expended 
$3,754,023  above  the  amounts  estimated  by  the  Railroad  Commission- 
ers as  necessary  to  build  the  road  when  the  $10,000,000  stock  was 
authorized.  The  elevated  people  stated  to  the  Railroad  Commission- 
ers that  a  price  of  $125  for  the  new  stock  would  be  satisfactory  to 
them,  and  they  did  not  think  it  should  be  above  this  figure,  as  the 
earnings  of  the  road  would  not  be  increased  through  any  of  the 
money  obtained  by  the  new  issue. 

BOSTON  EDISON.— The  Boston  Edison  Company  is  gradually 
selling  the  several  parcels  of  land  secured  through  the  purchase  of 
the  Boston  Electric  Light  Company.  The  company's  adjourned 
special  meeting,  to  take  final  action  upon  new  stock  issue,  will  be 
held  August  20.  The  gas  commissioners  recently  authorized  the 
company  to  issue  16,500  new  shares  at  $200  a  share,  increasing  the 
company's  capital  20  per  cent.  It  is  understood  that  the  stockholders 
will  be  askec',  August  20,  to  vote  an  increase  in  the  capital  of  but 
10  per  cent.,  the  remainder  of  the  authorized  issue  probably  to  issue 
next  year.    The  earnings  of  the  company  are  large  and  progressive. 

SALE  OF  BELL  STOCK.— At  Boston  last  week  R.  L.  Day  &  Co. 
sold  at  auction  881  shares  of  stock  of  the  American  Telephone  and 
Telegraph  Company,  by  order  of  the  directors.  After  spirited  bid- 
ding, the  stock  was  sold  as  follows :  826  shares  to  Curtis  &  Sanger, 
at  1635/^;  50  to  R.  L.  Day  &  Co.,  at  163^;  5  to  R.  L.  Day  &  Co.,  at 
164.    The  larger  lot  will  doubtless  be  split  up  for  investors. 

CAR  LIGHTING  DEAL  OFF.— Dispatches  from  Albany.  N.  Y., 
state  that  negotiations  for  the  consolidation  of  the  Consolidated  Car 
Heating  Company,  of  that  city,  with  the  Safety  Car  Heating  and 
Lighting  Company,  of  New  York,  and  the  Gold  Car  Heating  Com- 
pany, of  New  York,  have  been  entirely  suspended. 
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DIVIDENDS.— The  directors  of  the  Kings  County  Electric  Light 
and  Power  Company  have  declared  the  regular  quarterly  dividend  of 
iVi  per  cent.,  payable  Sept.  2.  The  directors  of  the  Niles-Bement- 
Pond  Company  have  declared  a  semi-annual  dividend  of  4  per  cent, 
on  the  common  stock,  one-half  payable  Sept.  15  and  one-half  pay- 
able Dec.  15.  The  directors  of  Pratt  &  Whitney  Company  have  de- 
clared the  regular  quarterly  dividend  of  lYi  per  cent,  on  the  pre- 
ferred stock,  payable  August  15.  Metropolitan  Elevated  directors, 
of  Chicago,  have  declared  a  semi-annual  preferred  dividend  oi  V/i 
per  cent.,  payable  August  30. 

ST.  LOUIS  UNION  BONDS.— The  Union  Electric  Light  and 
Power  Company,  oi  St.  Louis,  is  to  issue  Sio.ooo.ooo  five  per  cent, 
gold  bonds. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE. — The  midsummer  quiet  in  distributive 
trade  has  disappeared,  and,  stimulated  by  brilliant  crop  prospects  and 
good  prices  for  farm  products,  Pall  business  has  begun  to  expand, 
says  Bradstrcct's.  Buyers  are  arriving  in  large  numbers  at  all  mar- 
kets. The  manufacturing  industry  continues  well  employed,  and 
tailures  are  few  and  liabilities  small.  July  railway  earnings  returns 
so  far  reported  show  7  per  cent,  gain  over  last  year.  The  car  famine 
trouble  is  a  subject  of  complaint,  and  this  promises  to  extend  to 
other  lines.  The  weight  of  imported  iron  is  present  on  the  domestic 
sentiment,  though  no  perceptible  effect  is  yet  seen  on  prices  for  pig 
iron,  which  is  still  in  active  request  for  next  year's  delivery.  Steel 
rails,  bolts,  bars  and  sheets  arc  active  at  the  West,  but  the  edge  of 
the  demand  for  plates  and  sheets  appears  to  have  been  taken  off  at 
Pittsburg.  Structural  material  is  active  at  Chicago  and  at  Pitts- 
burg, where  sales  have  been  very  large.  Shipbuilding  interests  have 
taken  40,000  tons  of  plates  at  Pittsburg.  Western  machinery  manu- 
facturers are  crowded  with  orders.  The  copper  market  is  very  dull, 
and  little  metal  has  bcvn  offered  for  sale,  changing  hands  at  slighth* 
lower  prices.  Following  are  the  last  quotations:  Lake,  11^  @  ii^c, 
electrolytic  in  cakes,  wire  bars  and  ingots,  11 J4  (Qi  Ii5^c  ;  cathodes. 
iil4  @  ii'Ac,  and  casting  stock,  ii'Ac.  The  business  failures  for 
the  week  ending  August  7,  as  reported  by  Bradstrcct's.  numbered  169, 
as  against  168  the  week  previous  and  185  the  same  week  last  year. 

WESTINGHOUSE,  CHURCH,  KERR  &  CO.  have  under  ful- 
filment a  number  of  important  contracts  for  railway,  lighting  and 
power  properties.  Metropolitan  Street  Railway — Third  .Avenue 
division  :  The  designing  of  the  entire  Kingsbridgc  station  and  the 
installation  of  boiler,  engine,  condenser  and  generator  equipments. 
This  station  contains  one  of  the  largest  aggregations  of  power  gen- 
erating machinery  in  the  country.  Meriden  Electric  Light  Com- 
pany. Mcriden,  Conn. :  The  entire  remodeling  of  the  present  light- 
ing plant,  rebuilding  and  extension  of  boiler  and  engine  room,  and 
the  installation  of  an  entire  e(|uipmcnt  of  new  machinery.  Lacka- 
wanna &  Wyoming  Valley  Railroad:  The  designing  and  construc- 
tion of  one  of  the  most  important  high-speed  interurban  roads  in  the 
country.  American  Car  and  Foundry  Conipany.  Berwick.  Pa. :  The 
erection  of  an  entire  car  manufacturing  establishment,  similar  U) 
that  just  completed  for  the  same  concern  at  Detroit,  Mich.  Roches- 
ter, Auburn  &  Syracu.sc  Railway:  Design  and  construction.  This 
road  is  also  an  important  interurban  road,  representing  the  most 
advanced  engineering  practice.  Pitlsbuig  &  Lake  Eric  Railway: 
McKccs  Rocks.  Pa.:  Complete  mechanical  equipment  for  large  rail- 
road shops  and  terminal  station  now  builcling  at  this  point.  Cham- 
pion Coalc<l  Paper  C<impany.  Hamilton.  Ohio,  and  American  Smelt- 
ing and  Refining  Cotnpany :  Extensive  high-pressure  steam  piping 
outfits.  Nikola  Tesla.  Wardencliffe,  L.  I.;  Electrical  equipment, 
steam  engines,  auxiliary  apparatus,  steam  piping,  etc.  Walter  W. 
Law,  Briarcliffe  Manor.  New  York  :  Electrical  heating  and  refriger- 
ating outfits  for  suburban  isolated  plant  and  villa.  The  Phipps 
residence.  New  York :  Complete  mechanical,  electrical,  heating  and 
refrigerating  outfits  for  isolated  plant. 

FORT  WAYNE  ELECTRIC  GATHERING.-During  the  week 
bcgimiing  Jtily  28th.  the  district  managers  and  agents  of  the  Fort 
Wayne  Electric  Works  held  a  convention  at  the  home  office,  which 
was  very  interesting  bcrausc  of  its  business  features  and  the  social 
enjoyinent  of  the  occasion.  Representatives  from  all  the  large  cities 
in  which  the  company  has  sales  offices  were  present.  Mr.  F.  S. 
Hunting,  general  sales  manager,  made  the  evenings  of  the  week 
especially  interesting  in  a  social  way  by  a  trolley  and  theatre  party 
to  Robinson  Park.  aii<l  the  week  was  fittingly  ended  by  a  banquet 
tendered  by  the  Fort  Wayne  Electric  Works  to  the  district  managers 
and  sales  agents  at  the  Wayne  Club.  There  were  present  Lieut. - 
Governor  Gilbert.  TL  C.  Paul,  president  of  the  Fort  Wayne  Electric 
Works ;    Hon.    R.    S.    Taylor,    and    several    local    directors.     Judge 


Taylor  gave  a  very  interesting  early  history  of  the  business  and  the 
early  struggles  of  the  founders  of  the  Fort  Wayne  Electric  Works, 
and  related  how  he  and  R.  T.  McDonald,  when  workmg  together  to 
gather  evidence  to  defend  an  infringement  suit  brought  against  the 
infant  concern  for  manufacturing  an  arc  lamp,  "discovered  Mr.  J.  J. 
Wood."  The  representatives  present  were :  J.  Allan  Smith,  Boston, 
Mass. ;  E.  B.  uoldsberry  and  C.  A.  Woolsey,  Philadelphia,  Pa. ;  A. 
E.  Dresser,  Syracuse,  N.  Y. ;  J.  E.  Hall,  Pittsburg,  Pa. ;  T.  J.  Ryan, 
Cincinnati,  Ohio;  T.  W.  Dixon.  St.  Louis,  Mo.;  A.  H.  Savage,  Sl 
Paul,  Minn.;  W.  S.  Goll,  W.  C.  Knight,  Frank  McMaster.  Chicago, 
III. ;  A.  L.  Searles.  Grand  Rapids,  Mich. ;  J.  C.  Lott,  New  York,  N. 
Y. :  T.  L.  Sturgeon  and  Fred  L.  Reynolds,  of  the  home  office. 

THE  A.  G.  SCHOONMAKER  COMPANY,  of  126  Liberty 
Street,  New  York  City,  reports  a  very  satisfactory  state  of  trade. 
This  Company  is  the  representative  of  the  Eager  Electric  Com- 
pany, of  Watertown.  N.  Y.,  builders  of  direct-current  apparatus. 
Among  the  recent  installations  of  the  Eager  apparatus  may  be 
mentioned:  J.  H.  Lebkuecher,  Newark,  N.  J.,  si.x  150-kw  direct- 
connected  generators ;  The  Analomink  Paper  Company,  Water  Gap, 
Pa.,  one  30-kw  direct-connected  generator;  The  Black  River  Trac- 
tion Company,  Watertown,  N.  Y.,  two  200-hp  engine-type,  direct- 
connected,  street-railway  generators;  one  50-kw  booster  set.  The 
Schoonmaker  Company  carries  in  stock  a  full  line  of  Ward  Leonard 
starting  boxes,  in  all  sizes,  and  a  full  line  of  smaller  new  motors, 
at  220  and  500  volts.  The  shipment  of  rebuilt  cars  and  motors  is 
conducted  from  shops  in  Brooklyn.  Among  recent  work  may  be 
mentioned :  A  large  vestibuled  motor  car  for  the  Moline,  E^st 
Moline  &  Watertown  Railway  Company,  Moline,  III. ;  several  open 
cars  for  the  East  Bangor,  Portland  &  Delaware  River  Street  Rail- 
way Company,  Bangor,  Pa.  Several  150-ton  hydraulic  wheel  presses 
have  been  shipped  during  the  past  month. 

BELL  TELEPHONE  INSTRUMENTS.— The  instrument  state- 
ment of  American  Telephone  and  Telegraph  for  the  month  ended  July 
20.  1902.  and  the  seven  months  since  Dec.  20,  1901,  follows.  Month 
ended  July  20 : 

1902.  1901.  1900. 

Gross  output 59935  56.526  65,463 

Returned 34>054  30,241  30,093 

Net  output 25.881  26.285  35-370 

Seven  months  from  Dec.  20: 

Gross  output 649,044  526,449  •  411,609 

Returned  260,321  224,810  162,753 

Net  output   388.723  301,639  248,856 

Total   outstanding.  2,914.735  2.254.455  i. 839.361 

THE  KENTUCKY  ELECTRICAL  COMPANY.  Owensboro, 
Ky.,  arc  moving  into  their  new  factory,  a  two-story  brick  building, 
their  business  having  increased  so  rapidly  in  the  past  year  that  they 
have  been  compelled  to  increase  their  capacity.  In  their  new 
(juartcrs.  the  lamp  department  will  be  equipped  with  modern  ap- 
pliances and  have  an  immediate  daily  capacity  of  3.500  incandescent 
lamps,  with  ample  room  to  increase  this  output  to  5.000  per  day. 
In  the  dynamo  and  motor  department,  all  machine  tools  will  be 
electrically  driven  and  with  facilities  for  building  up  to  50-kw.  Their 
present  line  will  be  increased  immediately  to  30  kw.  Their  d>Tiamos 
and  motors  have  given  excellent  .satisfaction,  their  present  facilities 
having  been  taxed  to  their  utmost  for  many  months  to  supply  the 
demand.     Mr.  A.  W.  Stunt z  is  secretary  and  electrical  engineer. 

THE  NERNST  LAMP  COMPANY,  of  Pittsburg.  Pa.,  reports 
having  closed  a  contract  with  the  Lunkenheimer  Company,  of  Cin- 
cinnati. Ohio,  for  238  lamps,  and  has  just  completed  the  installation 
of  a  large  nimiber  of  lamps  in  Messrs.  Atha  &  Atha's  store.  Pitts- 
burg. It  has  another  large  contract  with  the  Commercial  Elec- 
trical Company,  of  St.  Louis,  and  contracts  with  various  other  con- 
cerns for  165  of  its  six-glower  lamps.  250  three-glower.  115  two- 
glower  and  R71  one-glower.  .Ml  of  the  above  contracts  were  for 
lamps  to  be  operated  on  alternating-current  circuits. 

THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTUR- 
ING COMP.ANY  reports  the  sales  of  Westinghouse  integrating 
wattjneters  for  the  month  of  June  to  have  been  the  largest  in  the 
history  of  the  company.  The  sales  of  Westinghouse  transformers 
have  more  than  doubled  in  the  past  six  months,  and  the  transformer 
building  capacity  of  the  Westinghouse  Company  has  been  largely 
increased  to  meet  the  demand. 

BALL  ENGINE  ORDERS— The  National  Biscuit  Company,  of 
Baltimore,  is  installing  an  electric  plant,  consisting  of  two  300-hp 
cross-compound  engines,  direct  connected  to  General  Electric  gen- 
erators. A  new  addition  to  the  power  plant  of  the  Lewis  Institute, 
Chicago,  will  consist  of  a  150-hp  engine,  built  by  the  Ball  Company, 
direct  connected  to  a  75-kw  generator. 
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AMERICAN  UNION  ELECTRIC  COMPANY.— With  regard 
to  our  previous  data  on  this  new  concern,  Mr.  S.  Marsh  Young,  of 
the  company,  states  that  in  addition  to  its  purchase  of  the  Union 
Railway  Power  and  Electric  Company,  Morris  Electric  Company, 
The  Falcon  Electric  Manufacturing  Company,  Electric  Motor 
Specialty  Company,  Fountain  Manufacturing  Company,  The  Federal 
Manufacturing  and  Specialty  Company,  and  Refrigerator  Machine 
Company,  it  has  added  the  Metropolitan  Switchboard  Company  from 
Messrs.  Chas.  L.  Eidlitz,  T.  J.  Murphy  and  G.  A.  Annable.  The 
American  Union  Electric  Company  intends  to  continue  to  operate 
the  factory  of  the  Metropolitan  Switchboard  Company  at  West 
Twenty-ninth  Street,  New  Y'ork,  as  an  auxiliary  to  its  plant  at  Am- 
pere, N.  J.,  and  in  the  Twenty-ninth  Street  factory  will  handle  all 
switchboard  and  special  panel-board  work  under  the  supervision  of 
Mr.  T.  J.  Murphy,  former  president  of  the  Metropolitan  Switch- 
board Company.  The  purchase  of  the  Metropolitan  Switchboard 
Company  carries  with  it  the  ownership  of  the  "Murphy"  patents, 
which  cover  forms  of  installation  of  panel  boards,  as  well  as  built- 
up  panel  board  boxes  and  the  divisible  panel  board.  The  American 
Union  Company  announces  that  it  will  probably  turn  in  these  patents 
to  the  general  benefit  of  the  panel  board  business,  and  will  issue 
licenses  to  panel  board  manufacturers,  its  object  being  to  strengthen 
the  general  situation  and  to  enable  the  legitimate  panel  board  manu- 
facturers to  receive  a  fair  return  on  their  investment.  The  new  ad- 
ditions to  the  factory  of  the  American  Union  Electric  Company,  at 
Ampere,  N.  J.,  covering  about  23,000  square  feet  of  floor  space,  are 
about  completed,  although  plans  are  being  prepared  for  the  still 
further  addition  of  a  new  brick  building  300  x  50  feet  for  a  general 
machine  shop,  as  well  as  office  building  and  warehouse. 

EXPORTS  OF  ELECTRICAL  MATERIALS.— The  following 
are  the  exports  of  electrical  materials  and  machinery  from  the  port 
of  New  York  for  the  week  ended  August  9 :  Argentine  Republic — 
306  pkgs.  material,  $5,537.  Almeria — i  pkg.  material,  $165.  Ant- 
werp— 19  pkgs.  material,  $1,553;  7  pl^gs.  machinery,  $1,120.  Brazil — 
80  pkgs.  material,  $3,312 ;  7  pkgs.  machinery,  $224.  Brussels — 3  pkgs. 
material,  $171.  British  West  Indies — 13  pkgs.  material,  $260.  Berlin 
— I  pkg.  machinery,  $116.  Barcelona — 14  pkgs.  material,  $178. 
British  East  Indies — 12  pkgs.  material,  $725.  British  Australia — 
72  pkgs.  machinery,  $3,379;  65  pkgs.  material,  $1,051.  Cuba — 28  pkgs. 
material,  $794.  Copenhagen — 2  pkgs.  material,  $705.  Chili — ~2  pkgs. 
material,  $3,584.  Central  America — 17  pkgs.  material,  297.  Dutch 
West  Indies — 2  pkgs.  material,  $18.  Egypt — 9  pkgs.  material,  $434. 
Glasgow — 16  pkgs.  machinery,  $1,175;  4  pkgs.  material,  $165.  Havre 
— 9  pkgs.  machinery,  $587;  11  pkgs.  material,  $305.  Hamburg — 2)7 
pkgs.  material,  $2,540.  London — 108  pkgs.  machinery,  $1,570;  157 
pkgs.  material,  $7,642.  Liverpool— 207  pkgs.  machinery,  $12,220; 
35  pkgs.  material,  $1,962.  Mexico — 93  pkgs.  material,  $3,318.  Man- 
chester— 227  pkgs.  machinery,  $25,599;  i  pkg-  material,  $21.  Nova 
Scotia — 29  pkgs.  material,  $205.  New  Zealand — i  pkg.  machinery, 
$58.  Newfoundland — 2  pkgs.  machinery,  $90.  Odessa — 8  pkgs.  ma- 
chinery, $315.  Peru — 10  pkgs.  machinery,  $116.  Rotterdam — 2  pkgs. 
machinery,  $80.  Southampton — 83  pkgs.  material,  $1,026.  Stock- 
holm— 5  pkgs.  material,  $130;  2  pkgs.  machinery,  $1,000.  Strasburg 
— I  pkg.  machinery,  $120.  Uruaguay — i  pkg.  material,  $40.  U.  S. 
Colombia — 3  pkgs.  machinery,  $159.     Venezuela — 52  pkgs.  material, 

STREET  SIGN  LIGHTING.— President  Cantor,  of  New  York. 
has  awarded  the  contract  for  the  placing  of  6,000  dark-blue  enameled 
street  signs  and  2,000  street  sign  boxes  with  reflectors,  deflectors 
and  radiators,  to  be  attached  to  existing  poles.  When  the  bids  were 
opened  it  was  found  that  there  were  no  bidders  for  the  1,200  street 
sign  boxes  of  two  dififerent  patterns,  one  for  electric  light  and  the 
other  for  gas  light,  to  be  erected  on  existing  lamp-posts,  fire-alarm 
and  electric-light  poles.  President  Cantor  was  surprised  because 
no  bid  was  received  for  this  work.  Two  bids  were  received  for  the 
dark-blue  enameled  street  signs.  The  first  was  that  of  Wilfred 
Buckley  for  the  signs  at  90  cents,  and  the  other  was  from  the  Im- 
perial Enamel  Company  at  98  cents.  Piesident  Cantor  referred  the 
Buckley  bid  to  Corporation  Counsel  Rives,  as  he  claimed  that  it  was 
informal,  and  later  he  awarded  the  contract  to  the  Imperial  Enamel 
Company  at  98  cents.  •  The  bidder  for  Contract  No.  3  was  the  Elec- 
tric Reflector  Company,  which  bid  as  follows :  Common  rect- 
angular signs.  $20  each ;  triangular  signs,  $18  each ;  rectangular 
signs  with  four-lettered  signs,  $12.50  each ;  rectangular  signs  lighted 
by  Welsbach  lights,  $17.50.  As  this  bid  was  the  only  one,  the  con- 
tract will  have  to  be  awarded  to  this  firm.  President  Cantor  or- 
dered that  Contract  No.  2  be  readvertised  both  with  and  without  the 
maintenance  clause,  and  with  and  without  the  lighting  clause. 

SOME  GOUDEY-McLEAN  EXPORT  ORDERS.— The  Goudey- 
McLean  Company,  of  88  Maiden  Lane,  New  York,  export  sales 
managers  for  a  number  of  American  manufacturers  of  electrical 
machinery,  etc.,  have  just  secured  several  fair-sized  orders  for  motors. 
etc..  to  be  shipped  to  the  European  markets.  The  Scottish  Goudey- 
McLean  Company,  which  was  recently  organized  to  look  after  inter- 


ests in  Scotland,  has  sent  in  orders  within  the  last  week  or  two  for  a 
number  of  motors,  varying  from  15-hp  to  3^4-hp.  These  motors  are 
to  be  supplied  by  the  Milwaukee  Electric  Company  and  the  Browning 
Manufacturing  Company,  of  Milwaukee,  Wis.  The  American  Elec- 
tric Syndicate,  of  Vienna,  which  attends  to  the  Goudey-McLean  in- 
terests in  Austria,  has  also  requisitioned  for  several  small  motors  of 
Browning  build.  Edge  &  Edge,  of  Sydney,  New  South  Wales,  have 
sent  in  a  substantial  order  for  lightning  arresters,  to  be  furnished 
by  the  Garton-Daniels  Company,  of  Keokuk,  la. 

ROTARY  TRANSFORMERS  FOR  SAN  FRANCISCO.— The 
United  Railroads  of  San  Francisco  has  closed  a  contract  with  the 
General  Electric  Company  for  two  500-kw  rotary  transformers,  which 
will  be  mstalled  at  the  new  San  Bruno  sub-station.  They  will  be 
served  from  the  three-phase  plant  which  is  being  constructed  by  the 
company  in  the  northern  part  of  the  city,  and  will  be  in  operation 
next  October.  The  rotaries  will  supply  direct  current  at  600  volts,  to 
operate  electric  cars  between  San  Mateo  and  San  Francisco.  The 
electric  power  plant  will  have  a  capacity  of  16,000  hp,  and  half  of 
this  capacity  will  be  installed  at  once. 

HYDRAULIC  BIDS.— The  Cloverdale  Electric  Light  and  Power 
Company  is  about  to  receive  bids  for  its  hydraulic  work.  A.  E. 
Sharboro,  of  San  Francisco,  has  been  granted  a  right  of  way  through 
condemnation  proceedings  for  a  pipe  line  and  flume  over  the  lands 
of  the  W.  P.  Ink  estate.  The  plant  will  be  located  on  Sulphur 
Creek,  and  electric  lights  will  be  supplied  in  Cloverdale  and  at  Asti, 
where  the  winery  of  the  Italian-Swiss  colony  is  located.  The  trans- 
mission line  will  be  extended  to  other  points.  The  Engineering 
Offices,  San  Francisco,  have  charge  of  the  work  on  this  v.ater  power 
electric  system. 

ELECTRIC  ELEVATORS.— The  first  Manhattan  elevated  sta- 
tion to  have  electric  ele\ators  will  be  the  new  one  at  West  One 
Hundred  and  Tenth  Street.  The  Otis  Elevator  Company  have  re- 
ceived an  order  from  the  Manhattan  Railway  Company  for  heavy 
electric  passenger  elevators  to  be  installed  in  the  new  station,  each 
to  have  a  maximum  lifting  cap-'city  of  3,300  pounds  and  a  speed  of 
300  feet  per  minute.  The  travel  of  each  car  will  be  60  feet.  One 
week's  orders  showed  51  electric  elevators  and  15  hydraulic — pos- 
sibly a  good  illustration  of  the  trend  of  things. 

NEW  INSULATOR  FACTORY.— Several  independent  telephone 
people  contemplate  the  erection  of  a  large  glass  factory  at  Toledo, 
Ohio,  where  will  be  manufactured  glass  insulators  for  telephone 
lines.  The  men  interested  are  :  E.  L.  Barber  and  James  Brailey, 
of  the  Home  Telephone  Company;  C.  H.  Roser,  of  Lima,  Ohio;  C. 
K.  Duffy,  of  Lynn,  Mass. ;  W.  W.  Townsend,  of  Chicago ;  Walter  F. 
Ritchie,  of  Lima  ;  James  Brailey,  Jr.,  of  the  Home  Telephone  Com- 
pany ;  John  A.  Conway,  of  Detroit ;  C.  N.  Haskell,  of  Ottawa.  Ohio. 

ENGINES  FOR  COSTA  RICA.— The  United  Fruit  Company,  of 
Boston,  at  24  State  Street,  New  York,  has  placed  a  contract  through 
the  American  Supply  and  Construction  Company,  120  Liberty  Street, 
for  three  150-hp  belted  engines,  to  be  built  by  the  Harrisburg  Foundry 
and  Machine  Works.  The  engines  will  be  utilized  for  operating  an 
electric  light  and  power  plant  on  the  Fvuit  Company's  banana  planta- 
tions in  Costa  Rica,  Central  America. 

LIGHTING  PLANT  FOR  JAPAN.-The  Kyoto  Electric  Light 
Company's  plant,  Kyoto,  J-^pan,  is  to  be  equipped  with  a  500-hp  cross- 
compound  condensing  engine,  to  be  built  by  the  Buckeye  Engine  Com- 
pany, of  Salem,  Ohio,  for  direct  connection  to  a  350-kw  generator  of 
General  Electric  manufacture.  The  order  was  placed  through  the 
American  engineering  and  contracting  firm  of  Pagnall  &  Hilles.  of 
Yokohama. 

JAMES  J.  MURRAY  &  CO.,  of  Philadelphia,  Pa.,  whose  plant 
was  struck  by  lightning  on  July  25,  report  that  it  was  but  slightly 
damaged.  They  made  temporary  arrangements  to  fill  all  order's 
for  their  electric  and  other  glassware,  at  their  two  furnaces  were  un- 
injured, and  they  were  able  to  resume  operations  in  full  by 
August  I. 

^  CAR  FENDERS  FOR  SOUTH  AFRICA.-The  Consolidated  Car 
Fender  Company,  of  Providence,  R.  I.,  has  scoured  a  contract  from 
the  British  electrical  engineering  and  contracting  firm  of  ^Macartney, 
McElroy  &  Company,  26  Cortlandt  Street,  for  60  equipments  for  the 
Durban,  South  Africa,  electric  traction  system. 

WIRELESS  TELEGRAPH  CONTRACTS.— The  De  Forest 
Wireless  Telegraph  Company  has  been  informed  by  Col.  H.  Y'..  Q. 
Dunwoody.  of  the  Signal  Corps,  Department  of  the  East.  United 
States  Army,  that  its  bid  for  the  installation  of  wireless  stations 
connecting  Fort  Wadsworth  and  Fort  Hancock  has  been  accepted. 

NEW  YORK  CITY  PLANT.-An  ordinance  has  been  approved 
by  Mayor  Low  to  provide  $200,000  corporate  stock  for  the  construc- 
tion and  installation  of  a  new  heating  and  lighting  plant  in  the  Amer- 
ican Museum  of  Natural  History,  near  Cenfal  Park,  New  York. 

MATERIAL  FOR  JAPAN.-General  Electric  Company  has,  it 
IS  said,  chartered  a  steamer,  which  has  been  loaded  at  New  York  with 
a  cargo  of  electrical  appliances  and  machinery  for  Japan,  to  fill  large 
contracts  there. 
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PHOENIX,  ARIZ. — By  the  extension  of  the  Sunset  Telephone  Company's 
Castle  Creek  line,  Phoenix  and  Wickenburg,  Ariz.,  are  now  connected. 

PHOL.MX,  ARIZ.— The  Lawson  Telephone  Company  has  been  incorporated 
at  Phoenix  with  a  capital  of  $100,000,  by  J.  Atkins,  A.  F.  Lawson  and  W.  A. 
Crawford,    of    Buffalo,    N.    Y. 

AUGUSTA,  GA. — The  street  committee  has  recommended  the  adoption  oi 
an  ordinance,  giving  both  the  existing  telephone  companies  the  right  to  place 
their  wires  underground  and  not  increase  the  cost  of  telephones. 

NEX  PERCE,  IDA. — The  Nez  Perce  Co-operative  Telephone  Company,  re- 
cently organized,  has  now  50  subscribers  and  45  miles  of  wire  in  operation.  It 
will  extend  its  lines  to  Lewiston  and  other  points. 

GILLESPIE,  ILL.— The  Gillespie  Telephone  Company,  Gillespie,  capital 
$5,000.  has  been  incorporated  by  Jonaii  C.  Steere,  J.  M.  Rodiner  and  Henry  R. 
Williams. 

CHESTER,  ILL. — The  Gordon  Telephone  Company  has  received  its  cable 
to  be  placed  under  the  river  from  Chester  to  Clearyville,  and  as  soon  as  the 
cable  is  laid  the  line  will  be  extended  to  Perryville,  St.  Mary's  and  other  towns 
in  Missouri. 

CHICAGO,  ILL. — The  Chicago  Telephone  Company's  business  for  July 
showed  an  increase  of  1,000  instruments  installed,  but  this  is  said  to  be  33 
per  cent,  less  than  the  average  monthly  increase  this  year.  Officials  of  the 
company  attributed  the  falling  off  to  bad  weather,  which  prevented  outside 
work   very   materially. 

GREE.WILLE,  ILL, — The  Kinloch  Telephone  Company  has  announced  the 
completion  of  its  toll  lines  to  this  city,  and  that  work  of  construction  is  being 
pushed  steadily  toward  Terre  Haute,  Ind.  The  new  telephone  toll  line  follows 
the  right  of  way  of  the  St.  Louis,  Troy  and  Eastern  railway  to  Troy,  111.,  and 
there  the  country  roads  are  followed  in  an  easterly  direction.  New  stations 
have  been  opened  at  Highland,  Pierron,  St.  Jacob,  Shiloh  and  Greenville,  and 
others  will  be  opened  in  a  sliort  time.  The  construction  gang  has  progressed 
to  Vandalia,  and  many  towns  along  the  line  will  be  connected  up  this  summer. 

SOUTH  BEND,  IND.— The  Mishawaka  City  council  has  granted  a  franchise 
to  the  South   Bend  Telephone  Company. 

BRIDGETO.X.  IND.— The  Bridgeton,  Mansfield  and  Diamond  Co-operative 
Telephone  Company,  capital  stock  $1,000,  has  been  organized. 

NEW  CASTLE,  IND.^The  Mount  Summit  Rural  Telephone  Company  ha.s 
been  incorporated,  with  a  capital  of  $10,000,  by  R.  R.  Leath,  F.  Shiveley,  P. 
Jeffries  and  others. 

SPICELAND,  IND. — The  Spiceland  Co-operative  Telephone  Company  has 
been  incorporated.  Capital  stock,  $10,000.  H.  W.  Jones,  Sesson  Hudson,  J.  A. 
Spencer,  J.  T.  Unthank  and  Nathan  Foster  are  the  directors. 

CIIRISMAN,  IND. — The  Portage  Home  Telephone  Company  of  Chrisman 
has  been  incorporated.  Capital  stock,  $10,000.  Directors:  H.  D.  Schoiield, 
Claus  Brink,  E.  G.  Miller,  W.  A.  Briggs,  F.  A.  Malmstone,  C.  E.  Fificld,  J.  H. 
Lenburg,  H.  G.  Rollins  and  James  Lenburg. 

PfiKIN,  IND. — The  Indiana  Telephone  Company  has  been  incorporated  for 
the  purpose  of  constructing  an  exchange  here  and  a  telephone  system  through- 
out Washington,  Clark  and  Scott  Counties.  The  capital  stock  is  $15,600.  The 
directors  arc  C.   L.  and  J.  T.  Graves  and  D.   W.   Bowman. 

STOCKWELL,  IND. — The  People's  Co-operative  Telephone,  of  this  place, 
has  incorporated  with  a  capital  stock  of  $6,000.  The  company  will  erect  an 
exchange  here  and  operate  a  system  in  Tippecanoe  and  adjoining  counties. 
W.  O.  Land,   M.  C.  Cann,  J.   W.  Skinner  and  E.   N.   Stout  arc  directors. 

HENRYVILLE,  IND. — The  Overland  Telephone  Company  has  been  incor- 
porated 10  construct  and  operate  telephone  lines  in  Clark  County.  Capital  stock, 
$1,000.  An  exchange  will  be  erected  in  this  place  an<l  service  first  given  to 
the  citizens  here  and  to  Borden,  a  village  a  few  miles  distant.  Directors: 
ICrnest  Schleicher,  D.  M.  Gray,  P.  S.  Spurgcon,  W.  H.  Dietrich  John  Coats 
and  I).  W.  Martin. 

KIRON,  lA.- — The  Kiron  Telephone  Company  has  bcxn  organized  here.  Ed. 
Ekman  is  president;  E.  R.  Wood,  vice-president;  P.  G.  Lundcll,  secretary. 
Capital,  $8,000. 

DES  MOINF'IS,  lA. — West  Morgan  Telephone  Company  of  Franklin  County, 
capital,  $5,000,  has  been  incorporated.  H.  S.  Mcndell,  C.  H.  I^arson  and  Thomas 
Durrant,   directors. 

HUMBOLDT,  I  A. — The  Northern  Telephone  Company  of  I'onda  is  to  build 
a  new  line  out  of  Fort  Dodge,  running  north  to  Humboldt,  thence  to  Gilmore 
City,    Pocahontas   and    Storm    Lake. 

WELT.SBURG,  I  A. —The  farmers  between  Wcllslnirg  and  CIcves  have  or- 
Raiiized  to  erect  and  put  in  operation  a  telephone  line.  1").  De  Ncui  is  pres- 
ident; Joe   De  Neui,   Sr.,  treasurer,  and   Dr.   Heddens.   secretary. 

DES  MOINES,  lA.-Tlic  Mingo  Fanners'  Mutual  Telephone  Company,  of 
Mingo,  has  been  incorporated;  capital,  $5,000;  M.  F.  Berkley,  president;  W. 
W.  Goodrich,  secretary;  Cyrus  Eatwcll,  vice-president;  H.  K.  Poorhangh,  treas- 
urer. 

SIOUX  CITY.  I  A.  -The  Illinois  Central  Railroad  will,  about  October,  con. 
nect  Sioux  City  with  its  Chicago  offices  by  long-distance  telephone.  The  514-mile 
wire  from  Sioux  City  to  Chicago  will  cost  the  railroad  about  $45,000,  and  the 
entire  telephone  system  about  $150,000. 

OBERLIN,  KAN.— Kansas  &  Colorado  Telephone  Company,  Obcrlin  ha« 
been    incorporated;    capital,    $10,000. 

LOUISVILLE.  KY.— The  Western  Kentucky  .ind  Galloway  County  telephone 
system  has  been  sold  to  the  Cumberland  Telephone  and  Telegraph  Company. 


LEXINGTON,  KY. — The  directors  of  the  Fayette  Telephone  Company  ha-.e 
transferred  the  franchise  of  the  company  in  Bourbon  County  to  the  Bourboi 
Home  Telephone  Company,  which   will  build  an  exchange. 

HOPKINSVILLE,  KY.— J.  E.  Mott,  of  Huntington,  Ind.,  has  purchased 
for  $3  the  telephone  franchise  ordered  sold  some  time  ago  by  the  city.  The 
Cumberland  Company  claims  to  have  a  priority  of  franchise  and  refused  to  bid. 

ADRIAN,  MICH.— The  Gilliland  Telephone  &  Supply  Company  has  beeu 
incorporated,  with  a  capital  of  $10,000. 

WESTON,  MICH. — Plans  arc  under  way  for  the  construction  of  an  in- 
dependent  telephone  system   in  and  around   Weston. 

PARK  RAPIDS,  MINN.— The  Citizens'  Telephone  Company  of  Park  Raj>- 
ids  has  incorporated  with  $10,000  capital.  L.  H.  Rice,  L.  W.  Bills,  T.  C. 
Myers,  F.   C.   Rice  and  P.   D.  Winship  are  the  directors. 

HANNIBAL.  MO. — The  Missouri  and  Kansas  Telephone  Company  is  making 
extensive  improvements  on  the  local  exchange.  Nine  thousand  feet  of  new 
cable,    recently    purchased,    will    be   placed   in   position. 

VAND.\LIA,  MO. — The  Lacrosse  Lumber  Compairy,  of  Louisiana,  Mo.,  h&s 
bought  the  Vandalia  telephone  system,  paying  $3,000.  It  will  be  made  a  part  of 
the  Buflfum  system,  which  extends  all  over  this  part  of  the  State. 

SKIDMORE,  MO.— The  Nodaway  Valley  Telephone  Company,  of  this  city, 
has  been  incorporated  with  a  capital  stock  of  $3,000,  all  paid.  The  incor- 
porators are:  Benjamin  Bassett,  W.  B.  Ward,  G.  W.  Strieker,  W.  M.  How- 
den,  W.  W.  Grigsby,  C.  W.  Brown  and  others. 

SPRINGFIELD,  MO. — The  Home  Telephone  Company  of  Springfield  has 
been  organized  with  a  capital  stock  of  $100,000.  The  incorporators  are:  H. 
B.  McDaniel,  B.  W.  Redfearn,  C.  O.  Trask.  F.  C.  Curren,  A.  J.  Eisenmaycr 
and  VV.  D.  latlow,  of  this  city,  and  J.  B.  Wear,  of  Detroit,  Mich. 

ST.  LOUIS,  MO.— Mr.  W.  E.  Goldsborough,  Chief  of  the  Department  of 
Electrical  Exhibits  of  the  World's  Fair,  reports  that  during  his  visit  to  Chicago 
a  strong  sentiment  was  developed  among  the  independent  telephone  manufac- 
turing companies  of  that  city  in  favor  of  making  elaborate  exhibits  in  the 
Electricity   Building. 

ST.  LOUIS,  MO. — Without  waiting  for  the  completion  of  one  branch  ex- 
change, the  building  for  which  is  now  being  rapidly  erected,  the  Bell  Telephon; 
Company  has  found  it  necessary  to  build  another  branch  to  take  care  of  the 
increasing  business  in  St.  Louis.  The  latest  addition  to  the  exchange  system 
will  be  erected  at  No.  324  North  Beaumont  Avenue,  near  Locust  Street.  It 
will  be  three  stories  high  and  will  cost  about  $40,000. 

COZAD,  NEB. — The  Cozad  Mutual  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $2,000. 

BANCROI'T,  NEB. — Articles  of  incorporation  of  the  Bancroft  Independent 
Telephone  Company  have  been  filed.  The  incorporators  are:  W.  H.  Watson, 
E.  T.  Rice,  W.  1-".  Sinclair  and  E.  H.  Morgan.  The  authorized  capital  stock 
is  $15,000. 

ALAMO  GORDO,  NEW  MEX.— The  Alamo  Telephone  Company,  with  a 
capital  stock  of  $5,000  and  with  principal  offices  at  this  place,  has  been  incor- 
porated by  O.  L.  Pearson.  J.  D.  Bennett,  J.  R.  Gilbert,  A.  J.  Buck.  Alfred 
Hunter  and  H.  W.  Schoficid,  who  will  also  constitute  the  first  board  of  directors. 

DEPEW,  N.  Y.-  A  franchise  has  been  granted  to  the  Haines  Telephone  Com- 
pany  to  operate  in  this  village. 

DUNDEE,  N.  Y. — The  Crosby  and  Barrington  Telephone  Company  has  been 
organized;  capital,  $5,000;  directors:  H.  Fullager,  S.  T.  Thayer,  H.  Orenshire 
and  others. 

BUFl'ALO,  N.  Y. — The  Grand  Island  Telephone  Company,  of  Buffalo,  has 
been  formed;  capital,  $10,000,  and  directors:  Josiah  Jewctt.  Jr.,  F.  H.  Williams 
and  J.   P.   Williams,  of  Buffalo. 

ALB.W'Y,  N.  Y. — The  New  York  State  Independent  Telephone  Associa- 
tion has  been  incorporated.  Among  the  directors  are  W.  D.  Barnard,  of 
Philadelphia;  E.  B.  Barbour,  of  Wauseon,  Ohio;  and  J.  J.  Brailey,  Jr.,  of 
Toledo.   Ohio. 

PORT  JERVIS,  N.  Y. — The  Monticello  Telephone  Company  has  purchased  of 
H.  S.  Wells,  of  Ellenville,  the  telephone  lines  in  the  villaf^  of  Monticello 
and  the  lines  to  Kiamcsha  Lake  and  South  l"allsburgh.  which  were  formerly  owned 
and  operated  by  the  Delaware  River  Telephone  and  Telegraph  Company. 

NEW  YORK  CITY,  N.  Y. —  Fire  Commissioner  Sturgis  has  decided  to  make  .■< 
separate  bureau  out  of  the  fire  alarm  telegraph  system.  This  system  was  a 
separate  bureau  until  180S,  when  it  was  put  in  charge  of  the  Chief  of  the  Fire 
Department.  It  is  understood  about  Fire  Headquarters  that  J.  Elliott  Smith, 
who  was  the  incumbent  of  the  position  at  the  time  the  bureau  was  abolished,  will 
again   be  an   applicant  for  the  position. 

COLUMBUS,  N.  C—  The  Columbus  Telephone  Company  has  closed  a  con- 
tract with  the  Boll  Company  to  bring  its  line  to  Wilmington,  where  it  will 
connect  with  the   Bell  service.     The  line  will  be  completed  in  thirty  days. 

CONNEAUT,  OHIO.-  The  Albion  Telephone  Company  will  extend  iu  lines 
to    Kcepville    and    Cherry    Hill. 

URBAN. \.  OHIO.— The  Urhana  Telephone  Company  has  increased  its  cap- 
ital  stock    from   $5,000  to   $10,000. 

UNIONTOWN.  OHIO.— The  Flushing  Telephone  Company  has  sereral 
men  at  work  putting  up  a  line  to  Uniontown. 

CLEVELAND.  OHIO.-  The  village  of  Glenville  has  granted  a  franchise  to 
the  Cleveland  Telephone  Company  to  install  its  system  in  the  town. 

ROWENTON.  OHIO. —  A  farmers'  community  company  has  been  organized 
to  buibi  local  lines  throughout  Rowcnton,   Sentinel,  and  Lenox   Center. 

COLUMBUS.  OHIO.— The  North  Ix^wisburg  Telephone  Company,  of  Cham- 
paign County,  was  incorporated  with  $6,000  capital  stock  by  W.  H.  Willis,  L. 
E.   Willis  and  others. 

NORTH  LEWISBURG.  OHIO.— The  North  Lewisburg  Telephone  Company 
has  been  incorporated  with  $6,000  capital  stock  by  W.  H.  Willis.  L.  E.  Willi*. 
N.  S.  Willis.  M.  S.  Willis  and  L.  L.  Fisher. 
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MINISTER,  OHIO. — The  Minister  Home  Telephone  Company,  of  Auglaize 
County,  has  been  incorporated  with  $10,000  by  L.  L.  Dine,  F.  L.  Maisen,  John 
Laupeiswilcr,  J.  W.  Eiting,  M.  Hosborn  and  others,  to  build  a  local  system 
at  Minister. 

NORTH  LIMA,  OHIO. — Work  on  the  lines  of  the  Beaver  Telephone  Com- 
pany in  this  section  has  been  abandoned  temporarily  because  of  inability  to 
secure  workmen  during  harvests.  The  North  Lima  exchange  will  be  built 
as  soon  as  possible. 

GARWOOD,  OHIO. — Citizens  of  Brown  and  Auglaize  townships  are  plan- 
ning to  build  a  telephone  line  from  Oakwood  to  Defiance  by  way  of  Schroeder, 
Arthur  and  Englewood.  The  exchange  will  be  at  Oakwood.  Herman  Schroeder 
and  L.  Reams,  of  Oakwood,  are  interested. 

CINCINNATI,  OHIO.— The  W.  F.  Harrison  Telephone  Company  of  Cin- 
cinnati, which  is  constructing  the  exchange  of  the  Texarkana  Telephone  Com- 
pany in  Texas  and  Arkansas,  has  closed  contracts  for  the  equipment.  The  com- 
pany has  subscriptions   for    1,000  telephones  in   Texarkana  alone. 

LANCASTER,  OHIO.— The  McArthur  Home  Telephone  Company  will  build 
a  line  from  Bloomingville  to  Tarlton  and  New  Plymouth,  connecting  with  the 
long  distance  systems  of  other  companies  in  that  section.  The  gap  between 
New   Plymouth   and  Lancaster  will  be   built   in   the  near    future. 

YOUNGSTOWN,  OHIO. — For  some  time  various  associations  of  merchants 
have  been  endeavoring  to  induce  their  members  to  patronize  one  telephone 
service  to  the  exclusion  of  the  other.  The  Retail  Grocers'  Association  endorsed 
the  Youngstown  Telephone  Company.  Now  the  grocers  outside  of  the  associa- 
tion have  notified  the  Central  Union  Company  that  they  will  use  its  telephone 
exclusively.  It  seems  impossible  for  all  the  associations  to  settle  on  one 
service,  hence  the  object  of  the  crusade  is  likely  to  be  defeated. 

TUNKHANNOCK,  PA.— The  Tunkhannock  and  Wyoming  Valley  Telephone 
Company  has  been  incorporated;  capital,  $2,000. 

CHARLESTON,  S.  C. — The  Bell  Telephone  Company  has  begun  the  work 
of  putting  its  wires  underground  in  Charleston. 

WINNSBORO,  S.  C.^A  commission  has  been  issued  to  the  St.  Matthew's 
Telephone  Exchange  which  proposes  to  run  telephone  lines  in  St.  Matthew's 
and  to  connect  with  neighboring  points.  The  corporators  named  are:  L.  M. 
Able,  J.  S.  Wanamaker,  H.  A.  Raysor,  M.  Jarecy  and  S.  Pearline.  The  capital 
stock  is  $1,500. 

AUSTIN,  TEX. — The  Farmers'  Telephone  Company  of  High,  Lamar  County 
has  been  incorporated;  capital  stock,  $7,000.  The  incorporators  are  M.  D. 
High,  Fred  Roach  and  D.  W.   Price. 

DALLAS,  TEX. — The  Greenville  Telephone  Company,  of  Greenville,  filed 
an  amendment  to  its  charter  increasing  its  capital  stock  from  $25,000  to  $35,000 

WHITEWRIGHT,  TEX.— The  Whitewright  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000.  The  incorporators  are:  W.  C. 
Fain,   R.   May  and   Lillie  Selph. 

SALT  LAKE  CITY,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Company's 
Salt   Lake  City  exchange  has  connection   now  with   478   nearby  towns. 

KENOSHA,  WIS. — An  independent  telephone  system  has  been  establish  ;d 
at  Kenosha. 

KAUKAUNA,  WIS.— The  Fox  River  Telephone  Company  will  extend  its 
lines  to  this  place. 

HARTFORD,  WIS. — The  Wisconsin  Telephone  Company  is  extending  its 
line   from  Hartford  to   Mayville. 

THIENSVILLE,  WIS.— The  Mequon  Telephone  Company  of  Thiensvilia 
has   been   incorporated,   with   a   capital  of   $2,500. 

BARABOO,  WIS.— The  Bell  Telephone  Manufacturing  Company,  Baraboo, 
■capital  stock  $20,000,  has  been  incorporated  by  W.  J.  Whistler  and  W.  J.   Bell. 
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LITTLE  ROCK,  ARK.— The  Stuttgart  Water  and  Electric  Light  and  Power 
■Company  has  filed  an  amendment  to  its  articles  of  incorporation  increasing  the 
capital  stock  from  $25,000  to  $50,000. 

SAN  FRANCISCO,  CALIF.— The  Brandy  Creek  Water,  Light  and  Power 
Company  has  been  incorporated  with  a  capital  stock  of  $250,000.  The  directors 
are:  W.  A.  Hall,  J.  M.  Gardner,  W.  M.  Sheldon,  F.  M.  Archer  and  James 
H.    Dcvereaux. 

SAN  FRANCISCO,  CALIF.— The  gold  dredging  mining  plant  which  Dr. 
T.  R.  Heintz  is  constructing  on  Clear  Creek,  near  Horsetown,  will  be  lighted 
and  operated  by  electricity  furnished  by  the  Northern  California  Power  Com- 
pany.    The  power  will  be  tranmitted  from  the  sub-station  near  Redding. 

AUGUSTA,  GA. — The  Augusta  Railway  and  Electric  Company  has  signed 
a  contract  for  lighting  the  city  of  Augusta  for  five  years  at  the  rate  of  $68 
per  light. 

NEZ  PERCE,  IDA.- — There  is  an  opportunity  to  establish  an  electric  light 
plant   in   this  place. 

BOISE,  IDA.— The  bid  of  the  Capital  City  Electric  Light,  Motor  &  Gas 
Company  to  light  the  streets  has  been  accepted.  The  company  will  furnish 
54  450-watt  arc  lights  at  $6.50  each  per  month;  20  16-cp  incandescent  lamps  at 
75  cents  each  per  month.     All  meter  lights  at  10  cents  per  kw. 

PANA,  ILL. — The  lighting  contract  between  the  city  and  the  Modern  elec- 
tric light  plant  having  expired,  the  company  has  shut  off  the  light.  No  new 
•contract   has   been   made. 

CHICAGO,  ILL. — The  Pioneer  Electric  Light,  Heating  and  Power  Company 
has  been  incorporated  at  Marseilles;  capital  stock,  $25,000.  Incorporators:  J.  E. 
Bond,  J.  A.   Kelso  and  R.   F.   Knott. 

GRAYVILLE,  ILL. — The  water  and  light  station,  which  was  closed  down 
-some  four  weeks  ago,  has  resumed  operation,  the  company  having  accepted 
•the  city's  offer  to  furnish  light  and  water  for  the  year. 


VENICE,  ILL. — The  Venice  Electric  Light  and  Power  Company  has  been 
transferred  to  George  Banford,  of  New  York.  The  company  has  been  bonded 
for  the  sum  of  $250,000.  The  plant  will  be  enlarged  to  three  times  the  present 
capacity. 

EDWARDSVILLE,  ILL. — The  new  electric  company  which  was  recently 
granted  a  franchise  to  operate  a  power  plant  in  Edwardsville  has  purchased 
an  acre  of  ground  and  will  locate  its  power  plant  on  it.  The  company  is 
composed  of  J.  R.  Bennett,  August  Loeffler  and  William  Gaertner,  of  Wyan- 
dotte,  Mich. 

NICHOLASVILLE,  KY.— The  Beattie  Electric  Company,  of  Cincinnati  is 
erecting  a  $11,000  electric  lighting  plant  in  Nicholasville,  Ky. 

BALTIMORE,  MD.— The  Baltimore  and  Ohio  Railroad  has  been  directed 
by  the  city  council  of  Baltimore  to  use  only  electric  motors  in  the  tunnel  that 
runs  under  this  city. 

DEXTER,  MICH. — Proposals  will  be  received  until  August  20  for  the 
construction  of  an  electric  light  and  power  plant  for  street  and  commercial 
lighting.      Bids   must   be   sent  to   A.   Davis   &    Co.,    Dexter. 

ST.  CHARLES,  MO.— The  large  cable  of  the  St.  Charles  Light  and  Power 
Company  has  been  laid  in  the  river.  It  will  carry  power  for  the  St.  Charles. 
St.  Louis  and  Western  electric  railway. 

CARROLLTON,  MO.— The  Carrollton  Water,  Light  and  Power  Company, 
of  Carrollton,  has  been  incorporated.  The  capital  stock  is  $100,000,  all  paid. 
Incorporators:  Herndon  Ely,  Pete  L.  Trotter,  Lewis  B.  Ely,  W.  R.  Painter 
and  others. 

ST,  LOUIS,  MO. — Immediately  after  the  contract  is  let  for  the  lighting  of 
the  public  buildings  for  the  year  ending  September,  1903,  the  board  of  public 
improvements  will  have  bills  prepared  looking  towards  the  installation  of  the 
city's  own  lighting  plants  in  the  public  buildings.  It  is  expected  that  during  the 
coming  year  this  work  will  progress  so  rapidly  that  all  the  public  buildings  will 
be  lighted  by  the  city's  own  plants  after  another  contract  for  a  year  expires 
with  private  lighting  companies.  Then  the  board  expects  to  take  steps  toward 
ultimate  ownership  by  the  city  of  lighting  plants  for  the  lighting  of  the 
streets. 

ST.  LOUIS,  MO. — The  Neighborhood  Light,  Power  and  Heating  Company 
has  been  organized  with  a  capital  of  $50,000  for  the  purpose  of  building  a  plant 
to  furnish  heat  'and  electricity  to  buildings  in  the  block  bounded  by  Olive  anl 
Locust,  Seventh  and  Eighth  Streets.  The  new  company  is  composed  of  Missouri 
Trust  and  Chemical  Building  stockholders.  It  was  originally  formed  to  supply 
the  Union  Trust  and  Chemical  Buildings,  but  later  arrangements  -were  made  to 
furnish  light,  power  and  heat  to  other  buildings  in  the  block.  The  power 
plant  will  be  installed  in  the  basement  of  the  Union  Trust  Building.  Contracts 
have  been  let  for  the  boilers,  and  electrical  machinery,  and  work  will  begin  at 
once.  President  Schfley,  of  the  Missouri  Trust  Company,  owners  of  the 
Union  Trust  Building,  says  that  all  negotiations  for  the  deal  have  been  closed 
and  only  the  signatures  of  the  principals  are  needed  before  the  incorporation 
papers  are  filed. 

bT.  LOUIS,  MO. — An  issue  of  $10,000,000  5  per  cent,  thirty-year  gold  bonds 
lias  been  decided  upon  by  the  Union  Electric  Light  and  Power  Company, 
recently  organized  for  the  consolidation  of  the  Citizens'  and  the  Imperial  com- 
panies. Only  $4,000,000  will  be  issued  at  once,  however.  This  amount  will 
be  issued  as  soon  as  the  details  can  be  arranged,  and  all  have  been  underwritten, 
one-half  by  St.  Louisans  and  the  other  half  in  Ne\v  Y'ork,  the  Mississippi  Val- 
ley Trust  Company,  of  this  city,  and  the  North  American  Company  of  New 
York  acting  as  syndicate  agents  in  the  deal.  The  bond  issue  was  authorized 
at  a  meeting  held  this  week.  The  $4,000,000  will  be  used  to  retire  the  $1,552,000 
underlying  bonds  of  the  Imperial  company  and  the  remainder  to  complete  the 
immense  plant  started  by  the  Citizens'  company  before  the  consolidation  and 
in  other  improvements.  The  bonds  have  all  been  subscribed  for,  and  a  majority 
will  be  taken  in  St.  Louis. 

HAVRE,  MONT. — An  electric  light  franchise  has  been  granted  to  eastern 
capitalists  in  Havre.     A  telephot.L   franchise  will  be  granted  soon. 

HELENA,  MONT. — A  company  has  been  organized  in  Butte  and  Helena 
by  Hogan  Bros.,  called  the  Crooked  River  Electric  Mining  &  Power  Company. 
It  intends  erecting  a  2000-hp  electric  plant  on  that  stream  as  soon  as  the  neces- 
sary machinery  can  be  furnished.  Power  will  be  furnished  the  company's  big 
quartz  mine  on  the  river  as  well  as  other  mining  properties   in  the  vicinity. 

HAWTHORNE,  NEV.— The  Consolidated  Mines  Company  of  Hawthorne  will 
erect  a  large  power  plant  using  the  waters  of  Twin  River.  Transmission  lines 
will  be  built  to  the  mines  in  the  surrounding  country.  About  $200,000  will  be 
expended. 

RALEIGH,  N.  C. — The  city  of  Raleigh  has  contracted  with  the  Raleigh  Elec- 
tric Railway  Company  for  155  arc  lights  at  $55.75   each. 

MANCHESTER,  OHIO. — A  committee  of  citizens  is  inspecting  various 
lighting  plants  in  this  section  with  a  view  of  planning  a  lighting  plant  for  Man- 
chestei.     S.   S.  Alexander,  J.  A.   Murray  and   Peter  Stark  are  interested. 

CLEVELAND,  OHIO.— The  Cleveland  Electric  Illuminating  Company  has 
voluntarily  returned  the  valuation  of  its  personal  property  as  $402,000.  Last 
year  the  company  paid  taxes  on  a  valuation  of  $250,000. 

AKRON,  OHIO. — The  present  lighting  facilities  of  Barberton  are  inadequate 
and  the  council  has  accepted  the  invitation  of  the  Northern  Ohio  Traction  Com- 
pany to  inspect  its  power  house  with  a  view  of  arranging  for  a  contract  to 
illuminate  the   town. 

DALLAS,  TEX. — The  plant  and  other  property  of  the  Dallas  Electric  Com- 
pany was  sold  at  United  States  Receivers'  sale,  Aug.  5,  for  $300,000.  to  repre- 
sentatives of  the  bond  holders  of  the  old  Dallas  Electric  Light  and  Powor 
Company.  The  purchasers  are  Boston  capitalists,  known  locally  as  the  "Bonta 
party."  Mr.  Bonta  represents  the  Dallas  electric  street  railway  enterprises, 
the  United  Electric  Securities  Company  of  Boston,  and  it  is  understood  he  will 
direct  thr  aflFairs  of  the  Dallas  Electric  Company.  The  property  is  worth  up- 
wards of   $1,000,000. 
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SAN  FRANCISCO,  CALIF.— It  is  reported  that  the  Huntington-Heilman 
syndicate  has  decided  to  build  an  ekctric  railway  from  Los  Angeles  to  Santa 
Barbara,  Calif.  The  large  capacity  of  the  new  power  house  of  the  Hunting- 
ton electric  lines  in  Los  Angeles  would  be  an  advantage  in  connection  with 
a  line  to  Santa  Barbara.  It  is  possible  that  the  road  will  be  built  through 
Ventura. 

WASHINGTON,  D.  C— The  Washington,  Baltimore  and  Annapolis  Elec- 
tric Railway  Company  reports  that  it  expects  that  cars  will  be  in  operation 
within  one  year.  The  line  is  now  being  graded  between  Washington  and  Balti- 
more. The  company's  power  plant  may  be  located  at  Hyattsville.  This  com- 
pany will  construct  an  interurban  line  between  this  city  and  Lima,  O.  Charles 
and  Baltimore  Railway,  and  if  successful,  will  use  the  tracks  of  this  company 
from   Odenton  to  Annapolis. 

MORRISTOW.N,  I.\D.— A  fifty-years'  franchise  was  granted  by  this  city 
to  Charles  L.  Henry  and  J.  F.  Wild  for  an  electric  railway  to  be  constructed 
between   Indianapolis  and  Rushville. 

FT.  WAYNK,  IND.— The  Ft.  Wayne,  VanWert  and  Lima  Traction  Company 
has  filed  articles  of  incorporation.  The  capital  stock  is  $2,000,000.  The  com- 
pany will  construct  an  interurban  line  between  this  city  and  Lima,  O.  Charle-, 
.Murdock  heads  the  board  of  directors. 

HUNTINGTON,  IND. — The  Ft.  Wayne  &  Southwestern  Traction  Company, 
now  operating  a  line  between  Andrev/s  and  Ft.  Wayne,  and  almost  ready  to 
begin  running  on  to  Wabash,  has  doublc<"  its  capacity  of  its  power-house  in 
this  city.  It  now  has  two  7so-hp  engines  in  service.  The  company  has  almost 
completed  negotiations  for  a  right-of-way  to  Warren,  and  from  there  the  lino 
will  be  built  to  Marion. 

HARTFORD,  KY.— The  Hartford  &  Beaver  Dam  Electric  Railway  Compan> 
has  changed  its  name  to  the  Rough  River  Valley  Railroad  Company.  It  is 
expected  that  the  road  will  be  under  construction  by  September  i. 

AUGUSTA,  ME. — The  Maine  and  New  Hampshire  Railroad  Company  has 
filed  articles  of  association  here.  This  is  to  be  the  longest  electric  line  in  the 
State — ninety  miles.     The  capitalization  of  the  company  is  $400,000. 

NEW  YORK,  N.  Y. — Mayor  Low  has  allowed  to  become«law  without  his 
official  sanction,  a  resolution  requesting  the  Metropolitan  Street  Railway  to 
change  the  motive  power  on   First  Avenue  from  horse  to  electricity. 

ALBANY,  N.  Y. — The  Richmond  Street  Railway  Company  has  been  incor- 
porated with  $190,000  capital.  It  takes  the  property  of  the  Staten  Island  Elec- 
tric Railroad.  Directors:  Waldo  S.  Reed,  Englewood;  William  T.  Newkirk, 
Patcrson;  Cornelius  W.  Van  Voorhces,  Mariners'  Harbor;  Frank  B.  Hammer, 
Brooklyn. 

ALBANY,  N.  Y. — The  Mineola,  Roslyn  and  Port  Washington  Traction  Com- 
|)any,  of  Roslyn,  Nassau  County,  has  been  incorporated  to  build  a  street  sui- 
face  electric  road  ten  miles  long,  from  Mineola,  in  the  town  of  North  Hemp- 
stead, to  Port  Washington.  The  capital  is  $150,000,  and  the  directors  arc 
Isaac  H.  Odell,  Frederick  II.  Parker,  Jacob  Besant  Gardner,  P.  Harringto.i 
and   others  of   New    York   City. 

ALBANY,  N.  Y. — The  Vermont  and  Whitehall  Railway  Company,  with  prin- 
cipal office  in  New  York  City,  has  been  incorporated  with  a  capital  stock  of 
$500,000.  The  line  lies  in  Washington  County.  The  directors  are:  David  A. 
Slattcry,  J.  Osgood  Nichols,  K.  C.  Morehous,  Paul  M.  Mowery,  Leroy  W. 
Baldwin,  Harry  M.  Gough,  Clinton  E.  Braine  and  Ronald  K.  Brown,  of  New 
York   City,  and   Ezra  A.   Tuttle,  of  Brooklyn. 

COLUMBUS,  OHIO.— The  Columbus,  Delaware  &  Marion  Railway  Com 
pany  will  probably  build  a  spur  line  from  Prospect  to  Richwood. 

CLEVELAND,  OHIO.— The  Cleveland,  Elyria  &  Western  Railway  Company 
is  planning  to  build  spur  lines  from  Oberlin  to  the  villages  of  LaGrange  and 
Kipton. 

COLUMBUS,  OHIO.— E.  W.  Matthews,  formerly  receiver  for  the  Toledo 
&  Ohio  Central  Railway,  lias  taken  up  the  long-talked-of  project  for  an  electric 
railway    from    Bryan   to   Columbus. 

YOUNGSTOWN,  OHIO.— The  Mahoning  Valley  Western  Railway  Company 
has  been  incorporated  with  $1,000  capital  stock,  by  J.  E.  McVcy,  A.  L.  Row- 
land, J.   I.   Harrington,  Thomas  L.   Robinson  and  J.  W.   Blackburn. 

XENIA,  OHIO. — Surveys  arc  being  made  for  the  new  line  of  the  Xenia- 
Wilmington  Traction  Company.  Options  on  practically  tiie  whole  of  the  right 
of  way  liave  been  secured.     Cleveland  people  are  financing  the  road. 

CINCINNATI,  OHIO.— The  Cincinnati  &  Northeastern  Traction  Company 
of  Dayton  has  been  incorporated  with  $15,000  capital  stock  by  Denn's  Dwycr, 
Albert  Emanuel,  Charles  D.  McCrca,  Charles  L.  McCrea  and  B.  M.  Hopkins. 
It  is  proposed  to  construct  an  electric  road  between  Cincinnati  and  Dayton. 

YOUNGSTOWN.  OHIO.— The  Pcnhale-Dcvitt  syndicate  has  incorporated 
the  Sharon  &  West  Middlesex  Electric  Company  to  build  a  line  from 
Sharon,  I'a.,  to  West  Middlesex,  a  distance  of  four  miles.  Capital  stock, 
$50,000.  Incorporators:  M.  A.  Norris,  R.  Montgomery,  A.  N.  Perkins,  A. 
W.  Williams  and  Wm.   Mclntyrc,  Jr. 

CANTON,  OHIO.— The  Canton-New  Philadelphia  Railway  Company  has 
been  incorporated,  with  $6,000  capital  stock.  The  line  will  be  the  extension  of 
the  Canton-Akion  R.nilway  from  Navarre  to  New  Philadelphia,  work  on  which 
has  been  startcl.  The  incorporators  arc  Philip  Saltonstall,  L.  E.  Meyers  and 
other  officials  of  the  Canton-Akron  Company. 

CLEVELAND,  OHIO.— The  Lake  Shore  Electric  Railway  has  officially 
opened  its  through  service  from  Cleveland  to  Toledo.  The  entire  road  hat 
been  in  operation  for  several  months,  but  no  attempt  has  been  made  to  work 
Up  the  through  business  since  the  trip  required  changes  at  Lorain  and  Norwalk. 
The  new  schedule  is  six  hours  for  the  118  miles,  with  change  of  cars  at  Norwalk. 
A  luiiiiber  of  cars  arc  being  equipped  with  highspeed  motors,  and  as  soon  as 
these  can  be  placed  in  opcr.ition,  cars  will  1  un  through  without  change  and  it  is 
expected  the  running  time  will  be  reduced  to  about  five  hours.  Already  the 
through    traffi*.   is   showing   up   surprisingly   well. 


NEW    INDUSTRIAL    COMPANIES. 

THE  TUGGLE  ELECTRIC  SUPPLY  COMPANY,  of  Beaumont,  Tex.,  has 
been  chartered,  with  $25,000  capital,  by  G.  W.  Tuggle.  E.  L.  Bacon  and  T.  F. 
Keith. 

THE  F.  B.  LITTLE  ELECTRIC  COMPANY  has  been  incorporated  at  St. 
Louis,  with  a  capital  stock  of  $3,000.  The  shareholders  are:  C.  V.  Wade,  C.  E. 
Campbell,  F.  B.  Little,  W.  F.  Little. 

THE  MICROPHONE  TRANSMITTER  COMPANY,  Boston,  Mass.,  hat 
been  organized  under  the  laws  of  Maine  to  manufacture  a  telephone  trans- 
mitter.     The  capital    stock  is   $500,000. 

THE  CLIMAX  ELECTRIC  STORAGE  BATTERY  &  VEHICLE  COM- 
PANY, of  Portland.  Me.,  has  been  incorporated;  capital,  $500,000;  Williun 
Bowler  and  John   Oldfield,    incorporators. 

THE  BALL  CHECK  LIGHT  COMPANY,  of  East  Orange,  N.  J.,  has  been 
incorporated  to  manufacture  lighting  devices;  capital,  $1,000,000.  Incorporators: 
Edward   T.    Magoffin,   Frank   R.    Searles  and   Walter   H.    Bond. 

THE  SUBWAY  AND  WESTCHESTER  CONSTRUCTION  COMPANY,  of 
Mamaroneck,  Westchester  County,  N.  Y.,  has  been  incorporated  at  Albany  with  a 
capital  of  $400,000,  to  construct  railways,  etc.  The  directors  are:  George 
T.  Foster,  J.  W.  Edwards,  Jersey  City;  Theodore  M.  Johnson,  F.  B.  Hough, 
Albert  Tusch,  Jr.,  of  New  York  City. 


LEGAL. 


MARCONI-DE  FOREST  LITIGATION— The  Marconi  Wireless  Telegraph 
Company  of  America,  by  its  attorneys,  Betts.  Betts,  Sheffield  &  Betts,  has  filed 
a  bill  of  complaint  in  the  United  States  Circuit  Court  for  the  Southern  Dis- 
trict of  New  York  against  the  De  Forest  Wireless  Telegraph  Company  for  an 
alleged  infringement  of  the  Marconi  basic  patent  by  the  De  Forest  system,  and 
especially  by  the  so-called  "anti-coherer."  An  injunction  is  asked  for  to  stop 
the  use  of  the  Marconi  patent  by  the  De  Forest  system.  .Mso  an  accounting 
for  the  ascertainment  and  payment  of  damages.  Knabe  &  Butler  are  counsel 
for  the  defendants. 

WIRELESS  TELEGRAPH  LITIGATION.— Action  has  been  begun  by  the 
De  Forest  Wireless  Telegraph  Company  against  the  Marconi  Wireless  TelcKr.-ii>'' 
Company  and  the  firm  of  E.  Rollins  Morse  &  Brother,  syndicate  managers  i:<T 
the  Marconi  Company,  for  $1,000,000  damages  for  the  publication  of  an  article 
stating  that  action  had  been  begun  by  the  Marconi  Company  against  the  D? 
Forest  system  for  infringement  of  the  Marconi  patents.  The  attorneys  for  the 
Marconi  Wireless  Telegraph  Company  express  the  opinion  that  this  suit  was 
brought  mainly  for  the  purpose  of  an  advertisement,  as  the  papers  were 
served  upon  the  newspapers  before  they  were  made  known  to  the  defendants. 


OBITUARY. 


MR.  W.  A.  SCOTT. — A  special  telegram  from  Chicago,  of  .Xugust  9,  say?: 
Walter  A.  Scott,  the  wealthy  president  of  the  Illinois  Wire  Company,  was  sfabbect 
to  death  in  his  office  to-day  by  Walter  Stebbings.  a  well-known  bridge  engineer. 
The  stabbing  was  witnessed  only  by  Miss  Myrtle  Shumate,  Scott's  stenographer, 
who  fled  screaming  from  the  .Monadnock  Building,  in  which  Mr.  Scott  had  his 
offices.  Immediately  afterward  the  slayer  walked  quietly  across  the  hall  to 
his  own  office,  and  was  writing  business  letters  when  the  police  burst  in  on 
him.  On  being  told  that  Scott  was  dead  Stebbings  reeled  and  would  have  fallen 
had  he  not  been  supported.  "Dead!"  he  exclaimed.  "I  did  not  know  I  stablie-1 
him.  I  thought  I  had  merely  knocked  him  down."  The  engineer  was  taken  to 
jail  almost  in  a  state  of  collapse.  Mr.  Scott  was  reputed  to  be  a  millionaire. 
Until  recently  he  was  president  and  owner  of  the  Marshficld  and  Southeastern 
Railroad  and  the  Scott  Lumber  Company.  He  was  heavily  interested  in  real 
estate.  Stebbings  was  favorably  known  among  engineers  as  the  designer  of  the 
High  Bridge  in  Lincoln  Park,  and  also  of  the  Chicago.  Milwaukee  and  St.  Paul 
swing  bridge  over  the  river  near  Kinzie  Street.  Mr.  Stebbings  asserted  that  Scott 
owed  him  $3,000  for  professional  work,  but  payment  had  been  refused.  The 
engineer  called  at  Scott's  office  .ngain  this  morning  in  an  effort  to  aflFcct  a  sct- 
Ilemcnt.  Miss  Shumate  says  th.nt  the  two  men  soon  quarreled  violently,  and  a 
moment  later  were  striking  and  kicking  at  each  other.  Then  came  the  flash  of 
steel,  and  Scott  sank  to  the  floor.  She  fled  in  panic,  while  Stebbings  walked 
quietly  away.  It  would  appear  that  Mr.  Stebbings  had  unconsciously  picked  up 
or  used  a  Japanese  envelope  opener  he  had  in  his  hand.  Mr.  Scott  was  fort>'- 
three  years  old.  He  lived  at  the  Virginia  House.  A  widow  and  one  son  surx'ivc 
him.  the  latter  being  twenty  years  old.  The  widow  and  son  are  at  present  out 
uf  the  city  on  a  vacation  tour  in  the   East. 


PERSONAL. 


PROF.  F.  B.  CROCKER,  of  Columbia  University,  has  left  New  York  for  a 
long  holiday  until  (he   fall,  in  Colorado,  etc. 

MR.  N.  F.  BRADY,  first  vice-president  of  the  New  York  Edison  Compan,-, 
left  last  week  on  the  "Celtic"  for  England,  proposing  to  spend  a  month  or 
two  in  European  travel. 

MR.  THOMAS  F.  RYAN,  the  financier,  sailed  this  week  for  Europe  on 
board  the  steamship  "Kaiser  Wilhelm  der  Grosse,"  for  a  six-weeks'  trip, 
entirely   for  purposes  of  recreation. 

MR.  J.  K.  ROBINSON,  agent  for  the  Westinghouse  Electric  Mfg.  Company, 
at  Iquique,  Chili,  has  sailed  this  week  for  that  city,  from  New  York,  so  that 
all  letters  hereafter  should  be  addressed  to  him   there. 

MR.  E.  LE  C.  HEGEMAN,  a  young  New  York  electrical  engineer,  has  sailel 
this  week  for  Chili,  to  be  associated  with  Mr.  J.  K.  Robinson,  who  represents 
Westinghouse  interests  on  the  western  coast  of  South  America. 
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MR.  W.  E.  DICKEY,  past  assistant  engineer,  U.S.N.,  is  to  represent  in  New 
York  City  the  Goulds  Mfg.  Company,  of  Seneca  Falls,  and  the  West  Point 
Boiler  Works  (R.  Munroe  &  Sons),  Pittsburg,  Pa.  His  headquarters  will  be  at 
16  Murray  Street. 

MR.  GEORGE  W.  HUTCHINS,  the  electrical  contractor  and  engineer,  of 
St.  Louis,  has  left  for  East  Las  Vegas,  New  Mexico,  where  he  is  to  build  the 
Las  Vegas  &  Hot  Springs  Railroad  for  the  E.  L.  Epperson  Construction  Com- 
pany  of   St.   Louis. 

MR.  CHAS.  F.  SCOTT,  chief  electrician  of  the  Westinghouse  Electric  & 
Manufacturing  Company  and  president  of  the  American  Institute  of  Electrical 
Engineers,  has  just  returned  from  England,  where  he  has  spent  the  last  few 
months  engaged  on   important  professional   work. 

MR.  GEORGE  L.  COLGATE,  at  one  time  well  known  in  electrical  enter- 
prises in  the  South  and  in  New  York,  has  been  spending  the  past  few  years 
in  California  for  the  benefit  of  his  health.  He  has  now  returned  to  the 
East  and  with   wonted  energy  is  already  engaged  making  business  connections. 

PROF.  G.  F.  SEVER,  of  the  electrical  engineering  department  of  Columbia 
University,  has,  we  understand,  been  selected  as  consulting  engineer  for  the 
Greater  New  York  Department  of  Gas  and  Electricity.  The  position  is  said  to 
carry  with  it  a  salary  of  $4,000  a  year,  and  is  one  of  the  best  appointments  in 
the  gift  of   Col.    Monroe,   the    Commissioner. 

MR.  FRANK  MILLER,  formerly  superintendent  and  purchasing  agent  01 
the  Worcester  &  Webster  St.  Ry.,  Worcester,  Mass.,  has  accepted  the  position 
of  salesman  with  the  firm  of  C.  J.  Harrington,  15  Cortlandt  Street,  New  York 
City,  manufacturer  of  a  full  line  of  electric  railroad  and  line  material,  and 
will  cover  for  this  firm  the  New  England  territory,  where  he  has  a  wide  and  in- 
fluential acquaintance. 

MR.  R.  E.  GALLAHER,  the  well-known  general  manager  of  the  New  York 
Insulated  Wire  Company,  is  now  at  the  Thousand  Islands,  recuperating  from 
a  long  and  very  severe  attack  of  gastric  fever.  Mr.  Gallaher's  public  spirited 
and  intelligent  work  in  behalf  of  the  New  York  Electrical  Trade  Society  and  for 
the  furtherance  of  commercial  interests,  has  caused  him  to  be  missed  through- 
out a  wide  circle  of  friends  and  admirers,  all  of  whom  will  heartily  welcome 
his  return  to  business  in  the  fall. 

MR.  T.  A.  EDISON.— The  official  organ  of  the  Press  Exhibition,  which  was 
opened  at  Copenhagen,  Denmark,  on  June  14,  prints  a  letter  from  Thomas 
A.  Edison  in  reply  to  queries  as  to  his  opinions  concerning  motor  traction,  and 
aerial  navigation.  The  letter  is  as  follows:  "I  believe  that  within  thirty  years 
nearly  all  railways  will  discard  steam  locomotives  and  adopt  electric  motors,  and 
that  the  electric  automobile  will  displace  the  horse  almost  entirely.  In  the 
present  state  of  science,  there  are  no  known  facts  by  which  one  could  predict 
any    commercial    future    for    aerial    navigation." 


XLrabe  IRotes. 


THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  sending  out  book- 
lets describing  the  push-button  telephone,  the  latest  thing  in  the  telephone  line. 
It  looks  like  a  push  button,  acts  like  one  when  desired  and  is  a  complete  tel- 
ephone as  well. 

ALTERNATING  CURRENT  BELL.— The  Wotton  Electric  and  Manufactur- 
ing Company.  Atlanta,  Ga.,  has  just  designed  an  alternating  current  bell  which 
can  be  operated  successfully  on  a  6o-cycle  circuit.  The  bell,  which  is  similar  to 
this  company's  telephone  extension  bell,  is  said  to  work  very  satisfactorily. 

U.  S.  METAL  POLISH.— Mr.  George  W.  Hoffman,  manufacturer  of  "U.  S. 
Infallible  Metal  Polish  Paste,"  reports  that  his  business  is  steadily  increasing, 
and  that  he  is  shipping  "U.  S.   Metal  Polish  and  Barkeepers'   Friend"  all  over 


the   world.     This   fact   proves   that   the   world   appreciates   a   good    thing   when 
proper  attention  is  directed  to  it. 

INCANDESCENT  ELECTRIC  LIGHT.— The  Sawyer-Man  Electric  Company, 
New  York,  has  recently  published  a  very  interesting  and  artistically  illustrated 
pamphlet  under  the  title  "Incandescent  Electric  Light."  Its  contents  are  clas- 
sified under  three  general  heads,  viz.:  Historical  sketch;  How  the  Sawyer-Man 
lamp  is  made,  and  suggestions  for  those  who  use  incandescent  lamps.  The  his- 
torical sketch  briefly  reviews  the  development  of  the  electric  lamp  from 
Davy's  time  down  to  the  present,  and  is  very  liberally  illustrated.  The  descrip- 
tion of  the  making  of  Sawyer-Man  lamps  is  an  interesting  study,  and  the  sug- 
gestions offered  to  users  of  incandescent  lamps  are  calculated  to  enable  the 
consumer  to  get  the  best  results. 

STATIONARY  ENGINEERS.— The  local  associations  at  Chicago  of  the 
National  As;  iciation  of  Stationary  Engineers  have  made  arrangements  with 
the  Dearborn  Drug  &  Chemical  Works  to  use  their  offices  and  laboratories,  sit- 
uated on  the  first  floor  of  the  Rialto  Building,  145  Van  Buren  Street,  as  hea'I- 
quarters  for  the  delegates  and  visitors  going  through  Chicago  on  their  way  to 
the  convention  at  Boston,  on  Saturday  and  Sunday,  August  30  and  31.  The 
offices  will  be  open  at  6  o'clock  Sunday  morning  and  remain  open  until  train 
time.  Refreshments  will  be  served,  and  arrangements  have  been  made  to  take 
care  of  the  ladies,  and  they  will  be  taken  to  the  depot  in  carriages.  Delegates 
and  visitors  will  take  their  grips  and  baggage  direct  to  these  headquarters. 

THE  NERNST  LAMP  COMPANY  has  placed  upon  the  market  a  special 
lamp  designed  particularly  for  the  illumination  of  telephone  switchboards. 
This  lamp  has  already  been  adopted  in  several  stations  and  is  reported  to  givs 
a  much  more  satisfactory  illumination  on  the  switchboard  and  at  the  same 
time  offers  complete  protection  to  the  eyes  of  the  attendant.  One  Nernst 
lamp  does  the  duty  formerly  required  of  three  incandescents.  The  Nernst 
lamp  is  found  to  be  particularly  well  adapted  for  the  illumination  of  boards 
using  the  lamp  signal  system  on  account  of  the  soft  white  light  emitted,  enabling 
the  operator  to  readily  distinguish  the  s.witchboard  lamps  when  lighted. 
Other  forms  of  illumination  for  this  purpose  have  not  been  found  entirely 
satisfactory   because    of    the   yellow    quality   of    the    light. 

LINK  BELT  ENGINEERING  COMPANY.— One  of  the  handsomest  trade 
catalogues  which  has  recently  fallen  into  our  hands  is  that  issued  by  the  Link- 
Belt  Engineering  Company,  of  Nicetown,  Philadelphia,  Pa.,  on  the  subject  of 
modern  methods  applied  to  elevating  and  conveying  of  materials  and  the  trans- 
mission of  power.  This  catalogue  is  issued  in  a  standard  size — 6  ins.  by  9 
ins. — and  is  strongly  bound  in  boards  and  green  cloth.  It  contains  no  fewer 
than  320  pages  and  summarizes  or  epitomizes  the  art  of  which  it  treats.  In 
addition  to  a  large  amount  of  engineering  matter,  various  tables,  compilations  of 
data,  etc.,  the  catalogue  includes  a  large  number  of  cuts,  many  of  which  are 
full-page  and  illustrate  practical  installations  of  the  various  conveying  sys- 
tems with  which  the  name  of  "Link-Belt"  has  been  so  long  and  so  success- 
fully connected.  The  ingenuity  of  the  processes  and  the  skilful  manner  in 
which  human  labor  and  manipulation  has  been  eliminated  from  the  transporta- 
tion of  even  very  heavy  material,  must  win  hearty  admiration.  The  processes 
involved  are  essentially  those  which  have  ensured  the  universal  adoption  of 
American  methods  in  the  conveyance  of  material,  loose  or  in  packages,  and  the 
catalogue  as  it  stands  is  virtually  an  exhaustive  treatise  on  this  branch  of  in- 
dustrial art.  The  amount  of  work  done  with  the  Dodge  coal  storage  system 
a?  here  enumerated,  is  simply  stupendous,  but  we  imagine  that  if  the  figures 
were  given  of  the  different  bulks  of  material  also  transported  by  the  company's 
conveying  systems  in  other  lines  of  work,  other  and  larger  millions  of  tonnage 
would  appear  from  the  calculation.  Aside  from  the  conveying  apparatus  as 
such,  a  number  of  devices  are  included  appropriate  to  power  transmission,  all 
marked  by  the  same  high  standard  of  ingenuity  and  perfect  application  to  the 
work   in   hand. 


UNITED  STATES  PATENTS  ISSUED  AUGUST  5.   1902. 
[Ctnducted  by  Wm.  A.   Rosenbaum,  Patent  Attorney,    140  Nassau   St.,  N.  Y.] 

706.011.  ART  OF  CONTROLLING  ELECTRICAL  SWITCHES  OPERATED 
BY  ELECTRO-MAGNETS;  F.  Bourne,  Mount  Vernon,  N.  Y.  App.  filed 
Nov.  8,  1 90 1.  Consisting  in  controlling  the  movements  of  the  circuit  by 
two  magnetic  forces  in  such  manner  that  when  the  circuit  is  first  closed, 
they  act  conjointly  and  afterward  oppose  each  other. 

706.012.  ELECTRO-MAGNETIC  SWITCH;  F.  Bourne,  Mount  Vernon,  N.  Y. 
App.  filed  Nov.  8,  1901.  Apparatus  for  carrying  out  the  previously  de- 
scribed  method. 

706,017.  DYNAMO  ELECTRIC  MACHINE;  J.  Burke,  Berlin,  Germany.  App. 
filed  June  26,  1900.     (See  Current  News  and  Notes.) 

706,020.  TRAIN  CONTROL  SYSTEM;  F.  E.  Case,  Schenectady,  N.  Y.  App 
filed  Jan.  7,  igoi.  Means  for  preventing  the  further  operation  of  the 
master  controller  in  case  any  of  the  sub-controllers  fail  to  ooerate. 

706,039.  ELECTRIC  REGULATOR;  A.  R.  Everest,  Lynn,  Mass.  App.  filed 
Oct.  9,  1900.  A  potential  regulator  having  a  row  of  fixed  contacts,  a  movable 
contact  co-operating  therewith  and  a  change-over  switch  brought  into  opera- 
tion as  the  movable  contact  passes  from  one  fixed  contact  to  another  and 
co-operating  with  the  movable  contact  to  reverse  the  connection  of  the  row 
of  fixed  contacts  with  respect  to  the  circuit  to  be  regulated. 

706,053.  MEANS  AND  APPLIANCES  FOR  THE  MANUFACTURE  OF 
COVERED  STRIPS  OF  SOFT  METAL  FOR  ELECTRICAL  OR  OTHER 
PURPOSES;  I.  W.  Heysinger,  Philadelphia,  Pa.  App.  filed  Dec.  4,  1901. 
Flat  strips  of  soft  metal  are  first  covered  with  cement,  then  with  a  braided 
textile  cover  and  then  stitched  through  with  rows  of  stitching  so  located 
that  the  strip  can  be  cut  up  into  narrow  strips  and  used  for  condvictors. 


706,055.  TIME  LIMIT  CIRCUIT-BREAKER;  H.  M.  Hobart,  Berlin,  Ger- 
many, App.   filed  Jan.   5,    1901.      (Sec   Current  News  and   Notes.) 

706,062.  MAGAZINE  FUSE  BOX;  H.  L.  Hunt  and  W.  E.  Moon,  Traverse 
City,  Mich.     App.  filed  Nov.   5,   1901.     Details. 

706,076.  FLEXIBLE  CONDUIT  OR  TUBE;  G.  A.  Lutz,  Brooklyn,  N.  Y. 
App.  filed  Nov.  20,  1901.  The  tube  is  formed  by  winding  a  continuous 
concave  strip  spirally  and  laying  the  spirals  one  over  the  other  in  such 
manner  as  to  prevent  the  lengthening  of  the  tube  while  permitting  flexure. 

706.082.  AUTOMATIC  POLE  REVERSER;  M.  Moskcvitz,  Brooklyn,"  N.~\'.' 
A^n.  filed  Arg.  27,  1902.  A  pole  changer  controlled  by  the  resulting  mo- 
tion due  to  the  opposition  of  a  spring  and  a  centrifugal  force. 

706.083.  AUTOMATIC  SWITCH;  M.  Moskowitz,  Brooklyn.  N.  Y.  App. 
filed  Sept.  28,   1901.     Details. 

706.084.  AUTOMATIC  SWITCH;  M.  Moskowitz,  Brooklyn,  N.  Y.  Apt.  filed 
Sept.  28,  1901.  A  claim  describes  the  invention  as  follows:  In  combina- 
tion vvith  an  electrical  switch  and  as  a  means  for  actuating  the  sw-itch 
when  the  direction  of  rotation  of  a  rotary  body  reverses,  a  rotary  part 
suitably  mounted  and  subject  to  such  reversals  of  rotation,  and  a  re- 
tractable engaging  device  movably  mounted  upon  the  said  rotary  part  for  en- 
gaging and  actuating  the  switch  in  either  direction,  the  said  retractable- 
engaging  device  being  provided  with  a  weight  for  centrifugally  retracting  it. 

706.085.  ELECTRICAL  SYSTEM  FOR  LIGHTING  AND  POWER;  M.  Mos- 
koW'itz,  Brooklyn,  N.  Y.  App.  filed  Sept.  28,  1901.  This  invention  con- 
templates the  vise  of  a  motor-dynamo,  the  motor  portion  of  which  is  driven 
from  the  main  generator  and  the  dynamo  of  which  excites  the  field  magnet 
of  the   generator  when   the  proper  conditions  have   been   obtained. 
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706,092.  TROLLEY  POLE  CATCH;  J.  A.  Xorton,  Wilkesbarre,  Pa.  App. 
filed  Nov.  19,  1901.  A  lock  intended  to  catch  the  trolley  pole  when  it  ii 
thrown  violently  downward. 

706,099.  ELECTRIC  l-URXACE;  A.  Parker,  Chorley,  Eng.  App.  filed  May 
8,  1901.     (See  page  258.) 

706,106.  ELECTRIC  RAILWAY;  \V.  B.  Potter,  Schenectady,  N.  Y.  .\pp. 
filed  Nov.  18,  1896.  A  third  rail  system  in  which  the  continuity  of  the 
third  rail  is  interrupted  at  stations  or  crossings  and  sectional  conductors 
substituted  therefor,  which  are  normally  disconnected  from  the  source  of 
supply. 

706,108.  DY.NAMO  ELECTRIC  MACHINE;  H.  G.  Riest.  Schenectady,  N.  Y. 
App.  filed  Nov.  13,  1900.     (See  Current  News  and  Notes.) 

706,123.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C.  P.  Steinmetz, 
Schenectady,  N.  Y.  App.  filed  June  30,  1900.  In  constant  current  arc 
lighting  through  rectifiers,  makes  use  of  one  large  source  of  current  for 
all  the  rectifiers  or  at  least  any  given  group,  and  feeds  each  individual 
rectifier  from  the  secondary  of  a  transformer,  the  primary  of  which  is  in 
series  with  the  primary  windings  of  the  companion  transformers  and  in 
circuit  with  the  source  of  constant  current. 

706,126.  ELECTRIC  CONTROLLING  APPAR.\TUS  FOR  ELEV.XTORS; 
A.  Sundh,  Yonkers,  N.  Y.  App.  filed  Jan.  31,  1902.  The  controlling 
circuit  is  of  lower  potential  than  the  main  circuit,  but  is  derived  from 
a  shunt  to  the  main. 

706,128.  ELECTRIC  FURNACE;  E.  R.  Taylor,  Penn  Yan,  N.  Y.  App.  filed 
April  4,  1901.     Renewed  Jan.  2,  1902.     (See  page  258.) 

706,143.  MEANS  FOR  CONTROLLING  ELECTRIC  CIRCUITS;  J.  J.  Wood, 
Fort  Wayne,  Ind.  App.  filed  June  28,  1901.  Improved  means  for  con- 
trolling the  several  line  circuits  from  a  - 
central  power  station,  and  restoring  the  cur-  jAn 
rent  to  several  lines  one  by  one  in  succtv  j:  l|iP" 
sion,  and  avoiding  overload  of  generators  ' — '--^ 
due  to  the  effort  of  motorman  to  start  up 
all    the    cars    again    at    once. 


706,01  J.— Electromagnetic   Switcii.  706,314. — Compound    Incandescent 

Electric   Lamp. 

706,146.  MECII.VNISM  FOR  RECORDING  OR  REGIipl  ERING  THE  MAX 
IMUM  MON'EMENT  OF  ANY  MECHANISM;  L.  B.  Atkinson.  London. 
Eng.  App.  filed  May  12,  1902.  A  ball  is  caused  to  shift  its  position  when 
the  index  reaches  a  position  of  maximum  indication. 

706,156.  ELECTRIC  RAILWAY;  C.  R.  Campbell,  New  York,  N.  Y.  Apn. 
filed   Dec.   28,    1900.     Details  of  a   third-rail   system. 

706,165.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION  FOR  CAR  LIGHT- 
ING PURPOSES;  J.  L.  Crcvcling.  New  York.  N.  Y.  App.  filed  Dec.  7. 
1900.  The  magnetization  of  tlic  generator  is  controlled  by  two  electro- 
magnetic devices,  one  being  in  the  work-circuit  and  adapted  under  prede- 
termined conditions  to  act  upon  the  other  and  thereby  regulate  the  generator. 

706,169.  ANTISEPTIC  TELEPHONE  MOUTHPIECE;  W.  M.  English  and 
G.  A.  Burns,  San  Francisco,  Calif.  App.  filed  Oct.  28,  1901.  (See 
page  256.) 

706,177.  MEANS  FOR  TESTING  THERMOSTATS;  T.  M.  Hcaphy.  London, 
Eng.     App.    filed  Aug.   8,    1900.      (Sec  Current   .News  and   Notes.) 

706,194-  INSULATOR;  L.  McCarthy,  Boston,  Mass.  App.  filed  May  26, 
1902.  Two  terminal  pieces  linked  together  by  a  block  of  wood  and  the 
joint  encased  in  a  mass  of  insulating  material. 

706,211.  TROLLEY  WHEEL;  R.  H.  Apclt,  Boston,  Mass.  App.  file.l 
March    30,    1901.      Details. 

706.218.  ELECTRIC  SIGNALING  SYSTEM  AND  APPARATUS  USED 
THEREIN;  R.  G.  Callum,  Washington.  D.  C.  App.  filed  Jan.  9.  190.'. 
Consists  in  connecting  the  point  to  be  signaled  from,  with  the  central 
station  by  a  normally  closed  metallic  circuit  h.iving  a  ground  connection  at 
the  central  station  dividing  the  batteries  so  that  a  portion  will  be  on  each 
side  of  the  connection;  means  are  then  provided  for  grounding  the  circuit 
at  the  signaling  point  and  transmitting  signals  at  both  sides  of  the  ground 
connection. 

706.219.  METHOD  OF  OPERATING  ELECTRIC  R.MLWAYS;  C.  R.  Camp- 
bell, New  York,  N.  Y.  App.  filed  May  6.  1902.  A  method  of  operating 
third-rail  systems. 

706,226.  ELECTRIC  TRAIN  CONNECTOR;  C.  E.  Felt  and  D.  C.  Kimbark. 
Chicago.   111.     App.   tiled   Nov.   29,   1901.      Details. 

706.251.  MECHANICAL  TELEGRAPH  TRANSMITTER;  J.  W.  McDonald. 
Larimorc,  N.  D.  App.  filed  Jan.  27.  1902.  Morse  characters  are  indicated 
on  the  rims  of  wheels,  any  one  of  whi'^h  can  be  rotated  to  send  its  char- 
acter to  line  by  depressing  a  key  which  mechanically  connects  the  disk 
with  a  rotating  shaft. 


706,260.  PRESSURE  REGULATOR;  J.  L.  Schureman.  Chicago,  III.  Apo. 
filed  May  31,  1902.  An  adjusting  mechanism  is  interposed  in  the  lever 
connection  between  a  diaphrag^m  and  a  circuit  breaker  for  regulating  tV 
effect  of  the  diaphragm's  movements  upon  the  circuit  breaker. 

706,281.  MEANS  FOR  TR.\NSMITTING  MOVEMENTS  AND  INDICAT- 
ING POSITIONS  ELECTRICALLY;  W.  A.  Thiermann,  Hanover,  Ger- 
many. App.  filed  Nov.  12,  1901.  The  apparatus  consists  of  a  rotor  aaA- 
a  stator.  The  rotors  are  bipolar  and  have  no  winding;  the  stators  hare  b' 
sectional  winding,  the  sections  of  which  are  connected  in  parallel.  The 
stators  also  have  a  second  winding  connected  with  a  source  of  electricity 
which  acts  as  the  primary  coil  of  a  transformer,  while  the  other  winding, 
acts  as  the  secondary. 

706,283.      ELECTRIC    GLASS    FURNACE;    A.    Voelker,    Cologne,    German>.'» 
App.   filed   April  25,    1901.      (See  page  258.)  • 

706.286.     BRUSH  HOLDER;  F.  T.  Weidaw,  Syracuse,  N.  Y.     App.  filed  Feli. ' 
10,  1902.     The  brush  clamp  is  secured  to  the  central  portion  of  a  bow-!q>rin« 
whose  opposite  ends  are  secured  to  the  brush  bolder  support. 

706,295.  ST.ARTING  MECHANISM  FOR  TRAINS;  J.  B.  Blood.  Newbury- 
port,  Mass.  App.  filed  Aug.  28,  1901.  A  train  signaling  device 
consisting  of  pressure  controllers  on  each  car  and  means  whereby  the 
starting  signal  is  consequent  upon  the  coincident  condition  of  all  of  the 
pressure    devices. 

-06,308.  TELEPHONE  CIRCUIT;  I.  H.  Farnham,  Dec'd.  Wellesley,  Mas*. 
App.  filed  July  2,   1901.     (See  page  256.) 

706.313.  INCANDESCENT  ELECTRIC  LAMP;  H.  Gilmore.  Boston,  Mass. 
App.  filed  April  7,  1900.  An  improved  connector  between  the  filament  and 
leading-in   wire. 

706.314.  COMPOUND  INCANDESCENT  ELECTRIC  LAMP;  H.  Gilmore. 
Boston,  Mass.  App.  filed  Feb.  7,  1901.  Two  incandescent  lamps,  one  with 
a  fine  filament  and  the  other  with  a  coarser  filament  and  means  for  pa'-^:ni; 
the  current  through  the  lamp  with  the  coarser  filament  to  bring  that  :..r:-- 
alone  to  full  glow,  and  means  for  passing  the  current  through  both  ! ..•  - 
in  series  to  so  reduce  the  amperage  that  only  the  lamp  with  the  fine  filan-.c;r, 
will    be   brought  to   full   glow. 

706,317.  ELECTRIC  MOTOR;  A.  B.  Holson,  Chicago,  III.  App.  filed  Not. 
4,  1901.  A  ceiling  fan-motor  in  which  a  pinion  on  each  end  of  the 
armature  shaft  engages  with  facing  annular  gears,  respccti\-ely  connected 
to  a  rotating  frame  carrying  the  blades. 


706,317. — Electric   Motor. 

706.318.  COMPt)SlTE  ELECTRIC  CIRCUIT;  M.  H.  Howell.  Melrose,  Mass 
App.    filed   June    24.    1901.      (See   page   256.) 

706.319.  TELEPHONE  CIRCUIT;  M.  H.  Howell,  Melrose,  Mass.  App.  filod 
June   19.   1901.      (See  page   256.) 

706,338.  TROLLEY  WIRE  FINDER;  L.  C.  Nolan,  St.  Paul.  Minn.  Apt. 
filed  April  ii,  1902.  A  pivoted  fork  arranged  to  be  thrown  above  the 
wheel. 

706,340.  B.\TTERY;  W.  L.  Panikoflf,  New  Haven,  Conn.  App.  filed  March 
18,  1902.  A  medical  battery  outfit  wliercin  the  battery  jars  are  lifted  to 
carry    the    elements   thereinto. 

706,361.  INSTRUMENT  FOR  MEASURING  ELECTRIC  CURRENTS;  W. 
Thomson.  Glasgow,  Scotland.  App.  filed  Dec.  30.  1897.  Improvement  in 
measuring  instruments,  in  which  a  soft  iron  rod  or  wire  is  drawn  int  ■ 
a  solenoid  carrying  the  current;  the  plunger  being  hung  by  a  ligament  from 
a  segment  or  circular  arc  fixed  to  the  beam  of  a  balance  in  such  a  way  thjt 
said  ligament  passes  tangentially  downward  and  plunger  move*  in  s 
straight   line  of  its  own   length. 

706.384.  FIRE  ALARM  TELEGR.XPH  SYSTEM;  R.  G.  C:allum.  Washing- 
ton. D.  C.  .\pp.  filed  Oct.  5.  1899.  Renewed  Jan.  11.  1902.  Improvements 
in  tberr.ostat  alarm  systems,  so  that  a  renewed  and  more  than  one  alami 
can  be  sent  in  from  the  danger  point;  one  circuit  being  normally  open, 
and  one  closed. 

706.406.  CURRENT  METER;  G.  L.  Crtjwland.  Peterboro.  Can.  App.  filed 
March   22.   1902. 

706.435.  CIRCUIT  CLOSER;  D.  F.  Mulkcy.  Soddy.  Tcnn.  App.  filed 
Dec.  31.  loot.     Details. 

706.436.  APPARATIS  FOR  THE  ELECTROLYTICAL  TREATMENT  OF 
ORES  OR  SLIMES;  F.  T.  Mumford.  Kalgoorlie.  Western  Australia, 
Australia.     App.  filed  Sept.   30,   1901.     (See  page  258.) 

706.444.     COMPOSITION  FOR  USE  IN  SECONDARY  B.XTTERIES;  C.  T. 

J.    Oppermann.   London.   Eng.      App.   filed  Jan.    11.    1902-     .\ctive  material 

consisting  of  lead  oxid  in  a  solution  containing  bitumen  intended  to  render 

the  active  material  harder  and  more  coherent. 
706.478       FLUID    PRESSURE    ELECTRIC   SWITCH    CONTROLLING    AP 

PARATUS;    A.    Sundh.    Yonkers.    N.    Y.      App.    filed    Dec.    16,    1901.      A 

quick   acting   power   switch. 
706.500.       WIRELESS     TELEGRAPHY;     H.     Shoemaker.     Phitadelphia.     Pa. 

App.    filed  Oct.    25.    1901.      Employs  a   recci\-er  built   up  of   a   plurality-  of 

plates   in   inductive   relation;    means   for   permanently   charging  the   plates, 

and  a  local  circuit  controlled  by  said  plates. 
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Spectacular  Electricity. 

The  dispatches  from  London  describing  the  ceremonial  of  the  coro- 
nation of  King  Edward  mention  the  interesting  fact  that  at  the 
moment  when  he  assumed  the  crown  all  the  electric  lights  in  West- 
minster Ajbey  flashed  out  in  their  full  brilliancy,  with  great  effect. 
The  idea  was  an  admirable  one,  and  it  is  to  be  inferred  from  the 
reports  that  it  was  carried  out  with  al!  the  smoothness  and  precision' 
that  characterized  the  other  proceedings  of  that  great  event.  We  can 
imagine  that  in  some  quarters  the  efTfect  may  be  criticized  as  theatri- 
cal, but  looked  at  fairly  and  squarely,  the  coronation  was  as  truly  a 
theatrical  performance  as  any  that  could  well  be  attempted  on 
histrionic  boards.  It  is  the  fact  that  a  coronation  is  a  religious 
ceremony,  but  lots  of  kings  and  queens  get  along  very  nicely  without 
it,  and  are  just  as  effective  in  their  various  functions  as  rulers. 
Considering  the  joyousness  and  gladness  of  such  an  occasion  as 
that  which  has  just  taken  place  in  the  old  Abbey,  we  are  glad  to  see 
the  electric  light  used  to  illuminate  its  dusty  splendor,  and  add  eclat 
to  the  celebration.  This  use  of  electricity  at  the  antique  rite  was 
fully  as  appropriate,  and  quite  as  essentially  modern,  as  the  use 
of  electric  fans  in  the  King's  bedroom  to  mitigate  the  heat  as  he 
lay  suffering  so  patiently  and  bravely  in  the  dense  heat  of  mid- 
summer. While  there  are  kings  and  queens,  the  world  will  largely 
look  to  them  for  guidance  and  leadership  in  setting  the  fashions, 
and  we  feel,  personally,  very  much  obliged  to  King  Edward  for  his 
willingness  to  use  electric  lights  and  electric  fans,  and  to  have 
electric  elevators  installed  in  his  palaces  for  the  sake  of  comfort 
and  convenience. 


The  Electrical  Export  Trade. 

The  June  summary  of  the  commerce  and  finance  of  the  United 
States,  issued  by  the  Bureau  of  Statistics,  of  the  Treasury  Depart- 
ment, gives  the  complete  export  figures  for  the  year.  The  general 
totals  have  already  been  noted,  showing  a  lower  volume  of  exports 
and  a  slight  increase  in  imports,  but  leaving  still  a  substantial  bal- 
ance of  $478,392,330  of  goods  exported ;  while  of  the  imports  a  grow- 
ing quantity  consists  of  raw  material  to  be  worked  up  in  manufac- 
tures. In  view  of  the  failure  of  the  corn  crop  last  year,  and  the  great 
domestic  demand  for  manufactured  products,  the  results  are  very 
satisfactory.  This  year  there  are  bumper  harvests,  with  an  increase 
in  the  quantities  of  agricultural  produce  available  for  export :  but 
probably  the  briskness  of  home  consumption  wiU  act  as  a  check 
on  the  export  of  surplus  manufactured  goods. 


In  the  branch  of  electrical  exports  the  figures  are  good,  but  ex- 
hibit the  effect  of  the  establishment  abroad  of  large  plants  to  make 
American  apparatus.  It  was  hardly  to  be  expected  that  exportations 
could  long  continue  on  the  scale  of  a  few  years  ago,  in  certain  heavy 
lines,  for  it  was  inevitable  not  only  that  foreign  manufacturers 
would  give  closer  attention  to  newer  demands  but  that  foreign  capital 
would  invite  Americans'  to  establish  plants.  Hence,  some  of  the 
largest  factories  in  England  and  on  the  Continent  to-day  are  largely 
American  in  origin,  methods,  personnel  and  product;  and  this  being 
so,  the  export  of  the  classes  of  apparatus  affected  must  necessarily 
sustain  some  check.  Turning  to  the  figures  themselves  we  find  the 
export  of  electrical  machinery  for  the  year  ending  June  30,  given  at 
$S.379>746,  as  compared  with  $5,812,715  in  1901,  while  it  is  just  about 
one  million  dollars  more  than  in  1900.     Of  the  product  for  1901-2, 
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the  United  Kingdom  took  nearly  one-half,  and  British  North 
America  nearly  another  quarter,  and  British  Australasia  one-ninth. 
Not  to  mention  other  parts  of  the  British  Empire,  these  figures  show 
what  excellent  customers  our  English  cousins  arc. 


As  to  electrical  instruments,  including  telegraph  and  telephone  ap- 
paratus, the  figures  are  not  so  clearly  arrived  at.  Up  to  the  present 
year  all  such  apparatus  was  grouped  indiscriminately  with  scientific 
apparatus.  It  is  now  being  separated,  and  it  appears  that  of  a  total 
$5,389,476  under  the  general  heading,  not  less  than  $3.63'. 759  was 
the  value  of  electrical  appliances.  This  is  not  subdivided  so  as 
to  show  the  countries  buying,  as  in  the  former  case;  but  of  the  total 
it  again  appears  England  and  her  colonies  took  about  one-half. 
There  is  a  wide  range  of  apparatus  included  in  this  group  whose  do- 
tails  would  be  interesting,  but  it  is  at  least  something  to  have  the 
electrical  figures  now  taken  separately  on  account  of  their  growth 
and  importance.  From  the  above  it  will  be  seen  that  this  country 
is  doing  an  annual  export  electrical  trade  of  at  least  $9,000,000  a  year, 
a  figure,  we  believe,  to  be  susceptible  of  marked  increase  on  account 
of  the  scale  on  which  electrical  apparatus  is  produced  in  this  country, 
and  its  universal  applicability  without  change  of  make  or  style. 


Engineering  Education. 

It  is  a  long-established  truism  that  education  cannot  create,  but  that, 
it  can  foster.  Facta  nascitur  non  fit  was  the  verdict  rendered  by  public 
sentiment  upon  this  question  in  the  days  of  ancient  Rome,  and  what 
is  true  concerning  poets  is  more  or  less  true  concerning  engineers. 
Engineers  are  born,  just  as  poets,  artists,  musicians,  and  salesmen 
are  born,  and  no  amount  of  education  can  be  expected  to  make  a 
great  salesman  out  of  a  born  engineer,  or  vice  versa.  But  education 
itself  seeks  not  to  determine  congenital  ability  or  natural  talent. 
It  appeals  to  the  intelligence  of  the  student  regardless  of  capability. 
The  average  man  of  a  given  community  has  a  perfectly  definite  statis- 
tical existence.  He  has  a  certain  height,  weight  and  girth  in  physical 
assessment,  and  a  certain  intelligence  and  capacity  for  acquisition  in 
mental  assessment.  Education  of  a  certain  definite  cliaracter  is 
theoretically  capable  of  bringing  about  a  certain  definite  result  in  this 
average  student,  when  the  study  is  carried  on  for  a  certain  specified 
time.  In  fact,  the  wliol-j  system  of  national  education,  considered  on 
a  large  scale,  is  a  purely  nucliauical  and  statistical  process  from  this 
point  of  view. 


As  soon,  however,  as  averages  are  departed  from  and  picked 
students  are  selected,  the  entire  problem  is  modified.  A  new  set  of 
statistical  conditions  applies  to  the  new  average  formed  by  the 
selected  students.  These  call  for  a  different  class  of  education  and 
for  a  different  period  of  its  applicati(<n.  The  results  attained  in  the 
education  of  picked  students  are  hopelessly  incapable  of  parallel 
comparison  with  the  results  attained  in  the  eilur.ition  of  unsclccled 
students. 


It  i>  lor  (Ills  u.i-Mii  III  p.irlRnlar  that  tlic  curricuhun  of  sHuiy  in 
night  schools  is  necessarily  and  essentially  different  from  the  curricu- 
lum of  post-graduate  students.  The  former  tend  to  represent  more 
nearly  the  average  capabilities  of  the  community  at  large.  The  latter 
tend  ti»  represent  selected  individuals  culled  from  the  ranks  of 
successful  students,  who  were  again  culled  from  classes  that  tended 
to  attract  men  of  special  ability  in  that  line  of  industry.  If  the 
class  of  students  who  attended  night  .schools  were  statistically  the 
same  as  the  class  of  students  that  attend  college— and  particularly 
post-gradv.ate  courses — then  the  results  achieved  in  night  schools 
might  approach  those  achieved  in  post-graduate  education  In  the 
night  schools  there  arc  individuals  of  abilities  as  marked  as  any  in 
college  conrsos,  but  tlu-  .im-i.iuc  is  m-,-. -s,,rily  different. 


These  views  seem  to  be  in  accordance  with  Mr.  Hines's  article  in  this 
issue.  That  article  points  to  the  desirability  of  having  suitable  courses 
of  education  open  to  the  great  mass  of  the  workers  in  electrotechnics. 
This  is,  undoubtedly,  sound  principle.  Education  is  unquestionably 
the  need  and  the  spirit  of  the  age.  There  is  no  class  of  workers  in 
the  whole  world  that  cannot  be  benefited  by  it.  The  difficulty  is  to  ■ 
ascertain  the  statistical  condition  of  each  class  and  to  determine  the  I 
particular  kind  of  education  adapted  thereto.  To  the  great  majority, 
correspondence  schools,  night  schools  and  manual-training  schools 
are  best  adapted.  By  continually  lessening  numbers,  in  any  country 
at  any  one  time,  higher  educations,  with  the  corresponding  tax  upon 
time  and  snbsjitence,  are  demanded  for  producing  the  best  results. 


Block  Signals  on  A.merican  Railroads. 

Although  the  automatic  block  signal  systems  which  have  been  de- 
veloped for  use  on  American  steam  railroads  have  depended  so 
much  upon  electricity  for  their  operation,  block  signal  engineering 
has  from  its  nature  been  so  apart  from  other  lines  of  electrical  en- 
gineering that  the  average  electrical  engineer  probably  knows  less  of 
automatic  electric  block  signal  practice  than  of  any  other  branch  of 
electrical  development.  An  article  on  the  subject,  by  Mr.  E.  F.  Bliss, 
which  is  given  in  this  issue,  cannot  by  any  means  be  considered  a 
complete  review  of  automatic  block  signal  practice,  but  it  will  serve 
'  to  give  a  clear  outline  of  some  of  the  more  important  features  of 
present  automatic  block  signal  practice  to  those  not  conversant  with 
this  increasingly  important  branch  of  electrical  work.  The  auto- 
matic electrical  block  signals  coming  into  such  extensive  use  in 
America  may  be  considered  as  somewhat  in  a  line  with  other  Amer- 
ican automatic  labor-saving  appliances.  American  railroad  engineers 
have  not  been  content  to  confine  themselves  to  the  expensively-main- 
tained manual  block  system,  requiring  operators  for  each  block 
station,  and  the  automatic  block  system,  which  has  in  consequence 
been  developed,  has  resulted  not  only  in  a  saving  of  operating  ex- 
penses on  lines  which  would  otherwise  require  a  manual  block 
system,  but  has  also  made  it  possible,  financially,  to  put  block  signals 
on  inany  more  miles  of  road  than  could  otherwise  have  been  pro- 
tected. 

.\utoniatic  block  signal  work  in  America  dates  back  to  the  experi- 
ments of  Thomas  S.  Hall,  in  1866.  The  progress  of  the  first  20 
years  was  exceedingly  slow.  Until  12  years  ago  the  use  of  the  track 
circuit,  now  so  universally  used  for  the  operation  of  signals,  was 
limitol.  and  generally  considered  as  an  uncertain  experiment  when 
trietl.  As  the  requirements  of  track  circuits  became  better  under- 
stood, the  difficulties  before  experienced  were  reduced  to  such  a  point 
that  the  track  circuit  now  has  the  field  almost  to  itself.  Indeed,  it  is 
upon  the  track  circuit  that  much  of  the  reliability  and  simplicity  of 
our  present  block  signal  systems  depends,  and  it  is  to  be  regretted 
that  owing  '.o  the  use  of  the  track  as  a  return  circuit,  electric  rail- 
ways operating  on  the  surface  are  prohibited  by  practical  consider- 
tions  for  using  track  circuits  for  automatic  block  signaling.  At  the 
present  time  railroad  practice  has  virtually  settled  down  to  two 
accepted  lonns  of  signals — the  semaphore  and  the  enclosed  disc.  The 
semaphore  has  the  advantage  of  giving  more  unmistakable  indications 
by  day.  while  the  enclosed  disc,  owing  to  the  small  amount  of  elec- 
trical energy  taken  to  operate  it.  has  the  advantage  of  economy  of 
operation  and  maintenance.  For  a  number  of  years  the  only  auto- 
matic semaphore  available  was  the  electro-pneumatic  type,  which  re- 
quired compressed  air  for  its  operation,  and  the  expense  of  which 
was  prohibitive  lot  many  miles  of  road  which  could,  however,  afford 
the  less  expensive  enclosed  disc.  Within  the  past  five  years  the 
semapboro   oprr.Tfnl   by  .in   clecfrio  motor  has  been  developed,  and 
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railroads  now  have  the  choice  between  the  electrically-operated  en- 
closed banjo  or  disc  and  the  electrically-operated  semaphore  signal,  at 
a  slight  increase  in  cost  over  the  disc. 


The  evolution  of  a  thoroughly  reliable  electric  semaphore  motor 
mechanism  has  taken  some  time  because  the  problem  is,  by  no  means, 
a  simple  one.  and  even  the  apparatus  of  to-day  is  somewhat  compli- 
cated. The  question  has  been,  not  how  to  devise  a  motor  mechanism 
that  will  operate  a  semaphore  signal,  but  to  secure  such  economy 
in  the  apparatus  as  to  enable  it  to  be  operated  from  primary  batteries 
located  at  each  signal,  and  at  the  same  time  be  absolutely  certain  that 
signals  will  never  stick  in  the  clear  position.  The  counterweight 
on  a  semaphore,  which  acts  to  return  the  signal  to  danger  position, 
may  be  considered  as  one  of  the  factors  of  safety  of  the  signal.  Re- 
duction in  this  factor  of  safety  means  reduction  in  the  amount  of 
electrical  energy  required  to  force  it  to  the  clear  position.  All  of 
the  inventive  efforts,  therefore,  have  been  directed  towards  means 
for  reducing  the  counterweight  the  signal  must  carry  by  reducing 
the  various  elements  of  friction  which  necessitated  heavy  counter- 
weighting.     It  is  on  this  point  that  the  greater  part  of  the  skill  and 

'  design  and  workmanship  has  been  expended.  The  prosperous  times 
of  the  past  few  years  have  stimulated  immensely  the  work  of  equip- 
ping railroad  lines  with  automatic  signals,  which  previously  were 
unable  to  earn  a   surplus   sufficient  to   make  improvements  of   this 

I  kind;  and  these  roads  are  now  taking  advantage  of  increased  earn- 
ings to  equip  with  block  signals.  Every  improvement  in  the  block 
signal  field  which  tends  to  put  automatic  block  signals  within  the 
reach  of  more  railroads,  so  that  a  greater  mileage  can  be  equipped,  is 

.         most  beneficial  in  its  results,  adding  as  it  does  to  the  safety  of  the 

!  thousands  who  travel,  by  removing  the  uncertainties  which  accom- 
pany the  train  dispatching  system. 


Steam  vs.  Electric  Locomotives. 

We  are  glad  to  note  that  the  cause  above  mentioned,  which  has 
been  argued  with  all  the  fervor  of  an  impending  prize  fight,  is,  ac- 
cording to  recent  reports  from  Berlin,  about  to  come  to  trial  again 
on  the  now  famous  Berlin-Zossen  line.  When  the  electric  trials 
came  to  a  close  for  the  time  being  by  reason  of  the  failure  of  the  track, 
a  prize  contest  was  inaugurated  by  the  German  Society  of  Mechanical 
Engineers,  looking  to  the  confusion  of  the  electrical  contingent.  The 
specification  calls  for  an  engine  and  train  having  a  capacityy  for  100 
passengers,  to  be  capable  of  a  speed  of  75  miles  per  hour  for  three 
consecutive  hours  without  stops  for  fuel  or  water.  This  of  itself 
would  appear  to  be  a  most  insignificant  feat  from  the  standpoint 
of  the  American  engineer,  for  with  a  train  of  so  small  capacity  as 
that  demanded,  almost  any  first-class  express  locomotive  from  one 
of  our  big  trunk  lines  w^ould  make  light  of  the  task.  But  in  the 
German  test,  economy  of  fuel  is  to  be  an  important  feature,  and  the 
trials  are  to  be  upon  the  same  track  w-hich  failed  at  the  high  speeds 
reached  by  the  experimental  electric  cars.  A  recent  publication  in 
the  U.  S.  Consular  Reports  gives  some  details  of  the  plans  which 
are  of  considerable  interest.  In  view  of  the  air  resistance  found 
by  the  electric  tests  it  is  proposed  to  box  in  the  entire  train  so  as 
to  form  a  species  of  flexibly- jointed  sheet-steel  projectile,  with  sharp 
point  and  smooth  sides.  This  is  the  familiar  shape  affected  by  the 
high-speed  promoter  for  some  years  past,  and  we  shall  be  glad  to  see 
the  old  friend  really  materialized  and  in  operation.  It  is  com- 
mendable on  general  principles  for  either  steam  or  electric  service. 


high-pressure  cylinder.  The  attempt  is  to  secure  very  great  steaming 
capacity  with  usual  economy  of  fuel,  so  as  to  obtain  the  requisite 
speed  with  the  smallest  possible  weight  and  resultant  strain  on  the 
track.  The  weight  is  to  be  spring  supported  in  the  softest  possible 
manner  to  reduce  the  strains  on  the  track.  The  projectors  of  the 
outfit  seem  to  have  a  fixed  delusion  that  the  high  electric  speeds  failed 
on  account  of  lack  of  flexible  supports  for  the  weights;  and  they  do 
not  propose  to  be  caught  in  the  same  way  if  they  can  possibly  es- 
cape. They  have  not  yet  devised  any  method,  so  far  as  we  are  in- 
formed, I  f  abolishing  the  hammering  of  the  reciprocating  parts, 
which  is  the  feature  of  steam  locomotives;  but,  perhaps,  they  hope 
to  reduce  it  by  careful  balancing  for  the  proposed  rotative  speed. 
It  strikes  us  that  they  need  not  worry  much  about  attaining  the  re- 
quired speed,  but  unless  we  mistake,  they  will  have  plenty  of  fun 
with  the  track  unless  it  is  greatly  improved  over  its  condition  during 
the  electric  trials.  Of  course,  the  comparatively  light  engine  will 
help  matters  materially,  but  it  is  no  joke  to  run  over  a  light  track 
at  double  the  usual  speeds  for  which  the  track  was  to  be  used. 


The  design  of  the  projected  locomotive  is  evidently  intended  to 
get  there.  In  addition  to  providing  a  heating  surface  double  that  of 
the  standard  German  locomotive,  the  locomotive  is  to  be  three- 
cylinder  compound  with  external  low-pressure  cylinders  and  a  central 


And  supposing  the  feat  were  accomplished  successfully,  what  of 
it  ?  To  our  minds  the  steam  experiments  are  putting  the  cart  before 
the  horse.  They  are  deliberately  designing  a  light  locomotive  to 
run  on  a  bad  track  at  a  speed  which  otherwise  would  not  be  safe, 
instead  of  building  as  good  a  track  as  possible  and  trying  for  speeds 
high  enough  to  be  worth  the  while.  Seventy-five  miles  per  hour  for 
three  hours  is  an  easy  mark  on  any  good  American  line  with  a  reason- 
ably straight  and  level  track.  With  a  locomotive  and  train  especially 
planned  for  the  purpose,  the  problem  involves  no  material  difficulties 
whatever.  And  supposing  the  new  experiment  is  capable  of  oper- 
ating even  on  the  Berlin-Zossen  line  where  the  electric  cars  were  run, 
what  of  it?  Unless  a  speed  much  greater  than  75  miles  per  hour  is 
reached,  the  conditions  of  the  test  will  not  be  comparable  with  the 
results  obtained  from  the  electric  trains.  It  is,  of  course,  a  desirable 
thing  deliberately  to  build  a  high-speed  train  for  the  purpose  of 
finding  out  what  can  be  done  by  refinements  of  design,  but  to  be  of 
practical  value  the  speed  aimed  at  should  not  be  less  than  100  miles 
per  hour.  Seventy-five  miles  per  hour  is  not  enough  higher  than 
present  speeds  to  be  of  any  great  importance.  As  we  have  many 
times  pointed  out,  the  value  of  really  fast  running  lies  in  covering 
long  distances  at  very  great  speed,  so  as  to  effect  a  valuable  saving 
of  time.  For  example,  we  do  not  think  that  a  20-hour  train  between 
New  York  and  Chicago  is  materially  better  than  a  24-hour  train, 
save  as  it  may  gratify  a  very  human  taste  for  a  hot  pace.  In  either 
case  practically  a  day  and  a  night  are  required  to  complete  the 
journey.  Reduce  the  running  time  to  ten  or  twelve  hours,  however — 
a  mere  night's  run — and  an  entire  business  day  will  have  been  saved ; 
so  that  the  gain  involved  is  important.  In  the  same  way,  a  shorten- 
ing of  running  time  sufficient  to  convert  a  half  day's  trip  into  a 
couple  of  hours  is  most  useful. 

We  are  glad  to  have  a  really  serious  effort  at  the  development  of  a 
steam  locomotive  for  great  speeds,  but  the  present  attempt  does  not 
go  f;  r  enough.  However  successful,  it  proves  nothing  for  or  against 
the  electric  method  of  propulsion.  The  Berlin-Zossen  trials  were 
made  with  a  very  heavy  and  powerful  equipment,  so  powerful  that 
at  the  highest  speed  that  the  track  allowed,  the  motors  were  bar -ly 
half  loaded.  If  the  motors  had  been  built  for  75  miles  per  hour 
instead  of  125,  and  the  whole  equipment  had  been  correspondingly 
light,  there  would  have  been  a  different  story  to  tell.  The  electric 
trains  got  into  track  trouble  at  just  about  the  speed  for  which  the 
steam  locomotives  are  planned,  so  that  if  the  latter  succeed,  their 
victory  will  be  a  most  unsubstantial  one.  And  if  they  do  not  make 
the  speed,  we  shall  be  ashamed  of  German  engineering,  for  which  we 
usually  entertain  most  sincere  respect. 
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Juries  and  Awards  for  the  St.  Louis  Exposition. 


The  special  rult-s  and  regulations  providing  for  an  International 
Jury  and  governing  the  system  of  making  awards  at  the  Lx^uisiana 
Purchase  Exposition,  at  St.  Louis,  were  promulgated  last  week  by 
President  Francis.  They  represent  a  great  deal  of  careful  research 
and  much  correspondence,  many  persons  in  other  cities  having  been 
consulted.  It  was  the  desire  of  the  Exposition  authorities  to  secure 
the  best  outside  advice  obtainable  as  to  a  number  of  the  matters 
under  consideration,  and  the  completion  of  the  work  was  delayed 
somewhat  in  consequence. 

The  total  number  of  jurors  in  the  International  Jury  of  Awards 
will  be  approximately  two  per  cent,  of  the  total  number  of  exhibitors, 
but  not  in  excess  of  that  number,  and  each  nation  having  50  exhib- 
itors or  more  will  be  entitled  to  representation  on  the  jury.  The 
number  of  jurors  for  each  art  or  industry  and  for  each  nationality 
represented,  will  as  far  as  practicable,  be  proportional  to  the  number 
of  exhibitors  and  the  importance  of  the  exhibits.  Each  group  jury 
will  be  composed  of  jurors  and  alternates.  The  number  of  alter- 
nates will  in  no  case  exceed  one- fourth  of  the  number  of  jurors,  and 
they  will  have  a  deliberative  voice  and  vote  only  when  occupying  the 
places  of  absent  jurors.  The  United  States  jurors  and  alternates  of 
the  group  juries  will  be  nominated  by  the  chiefs  of  departments 
to  which  the  respective  groups  belong.  The  jurors  and  alternates 
of  the  group  juries  representing  foreign  countries  and  the  United 
States  insular  possessions  will  be  nominated  by  the  commissioners 
of  such  countries. 

There  will  be  department  juries,  to  consider  carefully  and  review 
the  reports  of  the  group  juries,  to  harmonize  any  differences  that 
may  exist  between  the  recommendations  of  the  several  group  juries 
as  to  awards,  and  to  adjust  all  awards  recommended  so  that  they  will 
be  consistent-  with  the  rules  and  regulations.  Twenty  days  may  be 
devoted  to  this  work,  and  when  the  awards  recommended  by  the 
group  juries  have  been  adjusted,  the  department  juric-s  will,  through 
the  chiefs  of  their  respective  departments,  sumbit  their  findings  to 
the  Director  of  Exhibits,  who  shall,  within  ten  days  after  the  re- 
ceipt thereof,  certify  the  same  to  the  superior  jury,  including  such 
work  as  may  have  been  left  incomplete  by  the  department  jury. 

The  officers  and  members  of  the  superior  jury  will  be  as  follows: 
President,  the  President  of  the  I^uisiana  Purchase  Exposition  Com- 
l)any;  ist  vice-president,  the  Director  of  Exhibits;  2d  vice-president, 
a  citizen  of  the  United  States,  to  be  named  by  the  National  Com- 
mission ;  3rd  and  4th  vice-presidents,  the  Commissioners-General  of 
the  two  foreign  countries  having  the  largest  number  of  exhibitors. 
The  members  of  the  jury  will  further  consist  of  the  chairman  and  the 
1st  vice-chairman  of  the  department  juries,  the  chiefs  of  the  exhibit 
departments,  and  one  person  ai)pointcd  by  the  Board  of  Lady  Man- 
agers. 

A  special  award,  consisting  of  a  gold  medal  in  each  department, 
may  be  recommended  by  the  department  jury,  for  the  best,  most 
coni|)lete  and  most  attractive  installation. 

The  following  scale  of  markings  will  be  used  in  (letcrmiiiing  the 
final  merits  of  an  exhibit  and  fixing  the  award  that  should  be  made, 
100  being  used  as  indicating  ])erfection:  Exhibits  receiving  mark- 
ings ranging  from  60  to  74,  inclusive,  bronze  medal ;  exhibits  re- 
ceiving markings  ranging  from  75  to  84,  inclusive,  silver  medal ;  ex- 
hibits receiving  markings  ranging  from  85  to  94.  inclusive,  gold 
medal ;  exhibits  receiving  markings  ranging  from  05  to  100.  inclusive, 
grand  prize. 

The  diplomas  or  certificates  of  award  for  exhibitors  are  to  be  signed 
by  the  President  of  the  Louisiana  Purchase  Exposition  Company, 
»lie  President  of  the  Louisiana  Purdiase  Exposition  C<Mnmission.  the 
Secretary  of  the  Louisiana  Purchase  Exposition  C<Miipany,  the  Di- 
recor  of  I'.xhibits  and  the  chief  of  the  dei)artment  to  which  the  ex- 
hibit pertains. 

Special  conuuemorative  medals  and  diplomas  may  be  issued  to  the 
officers  of  the  Exposition,  to  the  United  States,  State  and  Foreign 
Commissioners,  to  the  members  of  the  Intcrnatronal  Jury  of  Awards, 
and  to  such  other  persons  as  may  be  deemed  worthy  of  special 
recognition. 

The  superior  jury  will  determine  finally  .nnd  fully  tlic  awards  to 
be  made  to  exhibitors  and  collaborators  in  ;ill  cases  that  arc  formally 
presented  for  its  consideration.  Formal  notification  of  the  awards 
will,  in  each  case,  be  sent  by  the  president  of  the  jury  to  the  ex- 
hibitors to  their  respective  exhibits. 

If.   for  any  reason,  an   award   is  nut   s.itisfactorv  to  an  exhibitor. 


he  may  file  written  notice  to  that  effect  with  the  president  of  the 
jury  within  three  days  after  the  official  notification  of  the  award; 
and  this  notice  must  be  followed,  within  seven  days  after  the  date 
of  the  official  notification,  with  a  written  statement  setting  forth 
at  length  his  views  as  to  wherein  the  award  is  inconsistent  or  unjust. 


Pacific  Cable  Conditions. 


We  printed  last  week  the  conditions  proposed  by  President  Roose- 
velt for  the  privilege  of  landing  the  Pacific  commercial  cable  on 
American  shores.  The  reply  of  the  Commercial  Cable  Company 
will  not  be  made  for  a  month  or  more.  Mr.  George  G.  Ward,  the 
manager  of  the  Pacific  Cable  Company,  and  the  person  best  ac- 
quainted with  the  situation,  is  in  London,  and  will  not  return  until 
the  middle  of  September.     Mr.  Clarence  H.  Mackay  is  also  abroad. 

According  to  Mr.  George  Clapperton,  the  traffic  manager  of  the 
Commercial  Cable  Company,  the  only  stipulation  which  is  really 
irksome  and  capable  of  affording  a  source  of  serious  disagreement, 
is  the  condition  that  an  additional  cable  be  laid  between  the  Philip- 
pine Islands  and  China.  This  extension  of  the  line  demanded  by 
President  Roosevelt  is  particularly  objectionable  because  the  com- 
pany already  has  entered  into  an  agreement  with  the  persons  con- 
trolling the  existing  line  between  Manila  and  China ;  this  arrange- 
ment was  intended  to  give  the  Pacific  Cable  Company  an  outlying 
spur  without  the  necessity  of  laying  another  cable.  "This  condition." 
Mr.  Clapperton  states,  "if  complied  with,  would  entail  a  large  extra 
expenditure  on  which  we  had  not  reckoned.  The  others  are  either 
insignificant  or  can  be  easily  adjusted.  The  term  providing  that 
only  American  citizens  shall  be  employed  in  the  operation  of  the 
cable  meets  with  our  approval,  but  practical  obstacles  stand  in  the 
way  of  our  immediate  compliance  with  it.  There  are  very  few 
Americans  who  are  prepared  to  serve  as  operators,  and  at  the  start 
foreign  recruiting  will  be  necessary.  Even  if  we  should  establish  a 
school  to  train  operators,  the  benefit  would  be  slow  and  small.  The 
work  requires  unusual  skill  and  intelligence,  and  I  should  venture 
to  state  that  out  of  a  school  of  100  about  5  per  cent,  and  no  more, 
would  be  competent  to  enter  the  service." 


Automobile  Guarantees. 


Motor  vehicle  makers  of  tl'.is  country  have  adopted  a  standard 
form  of  guarantee.  It  has  been  under  discussion  by  the  members 
of  the  National  Association  of  .Vutomobile  Manufacturers  for 
several  months. 

The  guarantee,  as  finally  promulgated  by  the  association's  execu- 
tive conunittee,  is  as  follows : 

We  warrant  all  goods  furnished  by  us  for  60  days  following  the 
date  of  their  shipment,  based  upon  the  date  of  invoice  covering  the 
goods ;  this  warranty  being  limited  to  the  replacement  in  our  factory 
of  all  parts  giving  out  under  normal  service  in  consequence  of  de- 
fect of  material  or  workmanship. 

If  the  circumstances  do  not  permit  that  the  work  shall  be  executed 
in  our  factory  this  guarantee  is  limited  to  the  shipment,  without 
charge,  of  the  parts  intended  to  replace  those  acknowledged  to  Ik 
defective. 

It  is,  however,  understood  that  we  make  no  warranty  whatever 
regarding  pneumatic  tires  or  the  batteries. 

We  cannot  accept  any  responsibility  in  connection  with  any  of  our 
motor  cars  when  they  have  been  altered  or  repaired  outside  of  our 
factory. 

We  are  not  responsible  to  the  purchaser  of  our  goods  for  any 
undertakings  and  warranties  made  by  our  agents  beyond  those  ex- 
pressed above. 

Wc  wish  it  distinctly  understood  that  we  make  no  warranty  of 
our  goods  except  as  stated  above,  but  desire  and  expect  that  cus- 
tomers shall  make  a  thorough  examination  of  our  goods  before  pur- 
chasing. 

The  N.  A.  A.  NL  executive  committee  also  announces  that  it 
has  completed  negotiations  with  the  management  of  the  next  British 
show  in  London  for  an  .\merican  exhibit,  under  the  auspices  of  the 
association,  whereby  members  can  show  sample  vehicles  at  a  ver> 
moderate  total  expense,  including  transportation. 
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Modern  Electric  Block  Signaling. 


BY   E.   F.    BLISS. 

AS  traffic  becomes  heavy  on  double-track  lines  so  that  trains 
are  run  closely  together  some  device  must  be  used  to  keep 
them  a  safe  distance  apart.  The  device  commonly  used  is 
the  block  signal,  so  called  because  it  is  placed  at  the  entrance 
•of  a  block ;  a  block  being  simply  a  portion  of  the  track  varying  in 
length  according  to  the  physical  conditions  of  the  country  and  the 
number  of  trains  to  be  handled.  The  length  is  usually  from  ^  to 
^  miles. 

There  are  two  patterns  of  block  signals  in  common  use  to-day, 
the  semaphore  blade  and  the  disc.  A  semaphore  blade  is  about  4^/2 
feet  long  and  7  inches  wide,  placed  at  the  top  of  a  mast  about  25 
feet  high  which  stands  near  the  track.  (Fig.  i.)  The  blade  al- 
ways extends  to  the  right  of  the  mast  as  seen  from  an  approaching 
/train.  When  the  blade  is  in  the  horizontal  position  it  indicates  "stop," 
■or  "danger."  When  inclined  at  an  angle  of  about  45°  it  indicates 
(according  to  the  rules  of  most  roads)  "clear"  or  "safety."  At 
night  the  two  positions  are  usually  indicated  by  red  (danger)  and 
white  (safety)  lights  respectively.  A  second  blade  on  the  mast  about 
six  feet  below  the  first  one  is  frequently  employed  as  a  "caution" 
or  "distant  signal."  When  this  blade  is  in  the  horizontal  position 
it  indicates  that  the  top  blade  or  "home  signal"  at  the  next  signal 
post  in  advance  is  in  the  "stop"  position,  and  that  the  engineer  must 
be  prepared  to  stop  his  train  before  reaching  the  next  signal.  When 
the  lower  or  distant  signal  blade  is  inclined  it  indicates  that  the 
■top  or  "home"  blade  on  the  signal  ahead  is  also  clear.  At  night 
the  two  positions  of  the  distant  signal  are  shown  by  green  and  white 
J<ghts  respectively.  The  end  of  the  stop  blade  is  usually  square,  while 
that  of  the  caution  blade  is  forked. 

On  some  roads  instead  of  a  semaphore  post  with  two  blades  there 
is  one  "three-positon"  blade  in  which  the  horizontal  position  indi- 
cates stop,  an  angle  of  45°  caution,  and  a  vertical  position  clear. 
The  Pennsylvania  Company  was  the  first  to  adopt  the  three-position 
semaphore.     In   the  three-position  semaphore,   the  cost  and  mainte- 


the  apparatus  breaks,   the  blade 
position. 

THE    HALL 


will  go  at  once  to  the  horizontal 


"FIG.     I. — UNION    ELECTRIC     SEM.\PH0RES. — HOME    AND    DISTANT     SIGNALS 
ON    SAME  POST. 

nance  of  one  blade,  lamp  and  working  apparatus  is  saved.  The  cost 
-of  oil  and  care  for  the  semaphore  lamp  is  about  $12  a  year.  All 
semaphore  blades  are  counter-weighted  so  that  in  case  any  part  of 


D^SC    SIGNAL. 

One  of  the  cheapest,  simplest  and  most  reKable  electric  signals  is 


I 


FIG.  2. — HALL  DISC  SIGNAL. — HOME  AND  DIST.\.\'T  SIGN.\LS  ON  SAME  POST. 

the  Hall  disc  signal,  (Figs.  2  and  3.)  which  is  used  by  a  large 
number  of  railroads.  In  this  signal  the  indication  is  given  by  a  col- 
ored disc  instead  of  a  semaphore  blade.     The  disc,  which  is  about 


FIG.     3. — HALL     DISC     SIGN.\L. — ^INTERIOR. 

a  foot  in  diameter,  is  made  by  stretching  colored  silk  over  an  alumi- 
num wire  frame;  lightness  of  moving  parts  being  of  prime  im- 
portance in  this  design.     This  disc  is  placed  on  one  end  of  a  lever, 
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while  the  other  end  carries  a  small  disc  of  colored  glass.  The  lever  is 
mounted  near  its  center  of  gravity  upon  the  armature  of  an  electro- 
magnet of  about  35  ohms  resista/ice.  The  whole  apparatus  is  en- 
closed in  a  large  weatherproof  case. 

When  the  magnet  is  deenergized  the  silk  disc  hangs  behind  a  round 
glass  window  in  the  case,  while  at  the  same  time  the  colored  glass 
covers  a  small  window  just  above  the  first  one  and  in  front  of  the 
lamp  which  gives  the  night  indication.  When  the  magnet  is  ener- 
gized the  lever  turns  upon  its  axis  until  the  silk  disc  is  raised  away 
from  the  window  and  the  colored  glass  moved  away  from  the  lamp. 
This  is  the  clear  position  and  shows  a  white  background  behind 
the  window  in  the  place  of  the  colored  silk.  When  the  lever  reaches 
the  clear  position  the  35-ohm  magnet  is  cut  out  of  the  circuit  and 
one  of  500  ohms  is  cut  in.  This  high  resistance  magnet  is  suffi- 
cient to  hold  the  signal  in  the  clear  position.  These  signals  are 
mounted  on  iron  or  wood  masts,  and  the  red  above  the  green,  as 
in  Fig.  2,  if  home  and  distant  are  on  the  same  pole. 

CIRCUITS    FOR    HOME   AND   DISTANT,    NORMALLY   CLEAR    SIGNALS. 

One  form  of  track  circuit  used  with  a  system  of  home  and  distant 
Hail  disc  signals  is  shown  in  Fig.  4.  In  this,  A,  B  and  C  represent 
three  block  stations.  The  rails  of  the  track  are  all  bonded  at  the 
joints  save  at  each  block  sig^nal  station,  where  one  joint  in  each 
rail  is  insulated.  A  small  battery  D.  called  the  track  battery  (con- 
sisting usually  of  two  gravity  cells  in  multiple)  is  connected  between 


not,  he  knows  there  is  a  train  in  the  second  block  ahead.  If  the 
home  or  red  signal  is  at  danger  he  knows  there  is  a  train  in  the  next 
block  ahead.  In  Fig.  4,  a  train  is  in  the  block  beginning  at  C,  as  is 
shown  by  the  position  of  relay  and  signals.  It  is  often  preferred 
to  have  the  distant  or  green  signal  indicate  caution  when  the  red 
signal  on  the  same  mast  indicates  stop.  This  is  easily  arranged  by 
having  the  circuit  of  the  green  disc  run  through  a  pair  of  contact 
points  opened  and  closed  by  the  lever  of  the  home  signal. 

CIRCUITS    FOR  THE  OVERLAP   BLOCK. 

Fig.  5  shows  an  arrangement  which  is  sometimes  used  in  the 
place  of  a  distant  signal  or  caution  blade  of  the  semaphore.  The 
signal  at  station  A  does  not  go  to  the  clear  position  when  the  train 
passes  station  C,  but  only  after  it  has  passed  D.  The  distance  be- 
tween C  and  D  is  sufficient  for  a  train  to  stop  when  running  full 
speed.  An  engineer  finding  the  signal  at  A  in  the  danger  position, 
knows  that  there  is  a  train  somewhere  between  B  and  D.  This  over- 
lap block  is  especially  useful  in  single-track  blocking,  as  will  be  seen. 

CIRCUITS    FOR    SINGLE-TRACK    BLOCKING. 

Fig.  6  shows  an  arrangement  of  circuit  for  single  track  block- 
ing. Each  block  is  divided  near  the  middle  and  a  track  battery  con- 
nected to  each  part,  as  shown.  When  a  train  passes  into  block 
A,  B,  the  track  relay  F  opens  the  circuit  controlling  the  signal  at 
E,  which  allows  it  to  go  to  the  stop  position  and  warn  any  train  that 
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FIG.    4. — CIRCUITS    FOR    HOMF. 

AND  DISTANT    NORMALl.V 

CI.KAR    SIGNALS. 


FIG.    5. — A   CIRCUIT   FOR 
THE   OVERLAP    BLOCK. 


FIG.   6. — CIRCUITS    FOR 

FIG. 

7. — CIRCUITS    FOR 

SINGLE-TRACK    ni.Ol  K 

IN  ION 

WIRELESS    DISTANT 

SIGNALS. 

SIGNALS. 

the  rails  al  liu-  forward  end  of  each  block.  At  the  beginning  of  the 
block  a  track  relay  7"  is  connected  to  the  rails  in  a  similar  man- 
ner. When  there  is  no  train  in  the  block,  the  current  from  the  track 
battery  circulates  Mown  one  rail,  through  the  coils  of  the  track 
relay  and  back  through  the  other  rail.  The  armature  of  the  track 
relay,  the  magnet  of  the  red  home  signal  R,  and  the  signal  battery  .9, 
form  a  second  circuit  by  which  the  signal  is  held  at  clear  when  the 
track  circuit  is  closed. 

The  direction  of  train  travel  is  from  the  bottom  to  the  top  of  the 
diagram,  as  indicated  by  the  arrow.  Now.  when  a  train  or  even 
a  single  pair  of  wheels  passes  //.  the  current  from  the  track  battery 
at  the  end  of  the  block  A.  H.  will  be  short-circuited,  flowing  through 
the  wheels  and  axles  instead  of  throiigh  the  track  relay.  The  arma- 
ture of  the  track  relay  immediately  falls,  which  breaks  the  circuit 
of  the  signal  battery,  and  the  signal  goes  to  the  "stop"  position 
by  the  force  of  gravity.  As  soon  as  the  last  pair  of  wheels  has  passed 
B.  the  circuit  is  restored  through  the  track  relay  at  A,  the  armature 
of  which  closes  the  signal  circuit  and  causes  the  disc  to  go  to  the 
clear  imsition.  After  the  train  has  passed  C  the  track  relay  at  B 
closes  the  circuit  of  its  own  red  signal  and  also  a  circuit  whicli  runs 
back  over  the  telegraph  poles  to  the  caution  signal  at  .-/.  bringing  it 
to  the  clear  position. 

If  an  engineer  api)roaohes  a  block  station  and  sees  both  signals 
i-lonr  he  knows  tlicre  arc  at  least  two  unoccupied  blocks  ahead  of 
him.     If  the  red  or  home  signal  is  at  clear,  but  the  grc«n  one  is 


FIG.   8. — ONE  OF   THE 

CIRCUITS   FOR   NORMAL 

DANGER   SIGNALS. 

may  be  approaching  from  the  opposite  direction.  When  the  train 
passes  B.  relay  G  opens  and  the  signal  at  B  goes  to  the  stop  posi- 
tion, opening  a  switch.  S,  on  the  signal  rod  which  holds  the  circuit  to 
E  open  through  F  to  be  closed.  In  this  way  the  circuit  to  E  will  be 
open  until  the  signal  at  B  goes  to  the  clear  position,  which,  with  this 
overlap  block  arrangement  will  not  be  until  the  train  has  passed  E. 
It  will  be  seen  that  on  the  track  just  passed  over  by  a  train  the  sig- 
nals in  the  rear  work  exactly  as  in  Fig.  5.  and  at  the  same  time  the 
train  keeps  the  first  two  signals  ahead  of  it  which  govern  the  op- 
posing train,  in  the  stop  position  at  all  times.  .\  train  running  from 
E  to  A  will  control  the  signals  at  B  and  D  in  precisely  the  same 
manner. 

CIRCUITS  OF  UNION   "wiRELESS"   SYSTEM. 

The  Union  Switch  &  Signal  Company  works  its  caution  or  dis- 
tant signal  through  the  track  circuit,  which  does  away  with  all 
line  wires.  The  track  relay  has,  besides  the  ordinary  neutral  arma- 
ture, a  polarized  armature  which  closes  the  circuit  for  the  caution 
signal.  When  the  top  blade  at  B,  Fig.  7,  goes  to  the  clear  position, 
the  signal  rod  throws  a  pole  changing  switch  S.  which  reverses  the 
direction  of  the  current  in  the  track  running  back  to  .}.  This  reversal 
of  currents  through  the  relay  at  A  causes  the  polarized  armature 
to  close  the  circuit  D.  which  extends  through  a  battery  and  to  the 
mcchani'^m  of  the  caution  blade  at  that  station,  bringing  it  to  a  clear 
position. 
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NORMAL    DANGER    SIGNAL    CIRCUITS. 

All  of  the  circuits  shown  thus  far  are  for  signals  operated  on  what 
is  known  as  the  "normal  clear"  plan.  That  is,  the  signals  always 
stand  in  the  clear  position  except  when  there  is  a  train  actually 
in  the  block.  There  is  another  system  called  the  "normal  danger" 
in  which  the  signal  always  stands  in  the  stop  position  until  a  train 
comes  in  sight  of  it,  when,  if  the  block  ahead  is  clear  the  signal 
will  go  to  the  clear  position  and  stand  there  until  the  engine  is 
past.  Fig.  8  shows  one  arrangement  of  circuits  for  working  "normal 
danger"  signals.  The  signal  circuit  at  B  passes  through  the  armature 
of  the  track  relay  T  and  the  battery  S  in  the  regular  manner,  and 
also  through  the  armature  of  relay  C,  called  the  clearing  relay.  This 
clearing  relay  is  controlled  by  a  battery,  E,  the  circuit  of  which  is 
short-circuited  when  there  is  a  train  between  D  and  B. 

When  a  train  passes  D,  the  signal  circuit  of  B  is  closed  by  the 
armature  of  C,  when,  if  the  block  ahead  is  clear,  the  armature  of  T 
will  be  closed,  making  a  complete  circuit  through  the  signal  at  B, 
which  will  go  to  the  clear  position.  As  the  train  passes  D  the  sig- 
nal at  A  is  still  held  in  the  stop  position  by  the  armature  of  C,  which 
holds  the  battery  at  D  open  until  the  train  has  passed  entirely  out  of 
the  block  at  B.  Line  wires  F  and  H  pass  through  the  battery  S, 
armature  of  T  and  back  to  A,  where  circuit  is  completed  through 
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FIG.   9. — CIRCUITS   OF  THE   GRAY   ELECTRIC   SEMAPHORE   MECHANISM. 

the  mechanism  of  the  caution  or  distant  signal  and  the  armature 
of  the  clearing  relay  /.  In  this  manner  the  distant  signal  at  A  will 
clear  when  a  train  approaches  it  if  the  block  ahead  of  B  is  clear. 

There  has  been  considerable  discussion  of  the  relative  merits  of 
the  two  systems  of  signaling.  Advocates  of  the  "normal  danger"  plan 
claim  a  great  saving  in  cost  of  battery  material  to  hold  the  signals 
at  clear  and  freedom  from  the  liability  of  the  signal  sticking  or 
freezing  in  the  clear  position.  Advocates  of  the  "normally  clear" 
plan  claim  greater  simplicity,  ease  of  inspection  and  a  better  chance 
tO  quickly  locate  and  remove  trouble  when  it  occurs.  As  far  as 
cost  is  concerned,  it  would  seem  that  careful  railroad  managers 
do  not  consider  the  moderately  higher  cost  of  anj'  equipment  when 
once  convinced  that  it  is  really  better  than  something  that  can  be 
had  for  less  money.  This  is  well  illustrated  by  the  way  electric 
semaphores  are  being  installed  where  the  much  cheaper  disc  sig- 
nals could  be  used. 

ELECTRIC  SEMAPHORE  SIGNALS. 

The  one  great  drawback  to  the  disc  signal  is  that  it  is  purely  a 
color  signal.  The  engineer  has  to  depend  for  his  indicarion  entirely 
on  the  color  that  is  seen  in  the  little  window  of  the  signal  case. 
In  hazy  weather  or  smoky  places  or  when  the  face  of  a  signal  does 
not  reflect  the  light  quite  right  it  is  very  difficult  to  see  the  indica- 
tions, especially  when  at  some  distance.     The  position  of  a  sema- 


phore blade  can  be  seen  as  far  as  it  is  visible.    This  fact  has  led  in- 
ventors to  get  out  electric  semaphores  of  several  types.* 

In  the  Gray  signal,  used  on  the  Pennsylvania  lines  west  of  Pitts- 
burg, a  small  electric  motor  of  about  i-io-h.p.  moves  the  three-posi- 
tion seinaphoie  blade  to  the  caution  and  clear  positions.  The  me- 
chanical and  electrical  parts  are  enclosed  in  a  waterproof  iron  box 
which  rests  on  the  ground  or  on  a  bridge  and  supports  the  mast 
of  the  signal,  which  is  a  steel  tube  within  which  the  up  and  down 
rod  of  the  signal  moves.  The  Gray  signal  uses  the  same  kind  of 
track  circuit  as  was  shown  in  Fig.  4.  The  electric  circuits  in  the 
mechanism  box  at  the  base  of  the  Gray  signal  are  shown  in  Fig.  9. 
The  wires  at  A  are  from  the  track  relay  and  signal  battery.  When 
the  track  relay  closes,  the  current  from  the  signal  battery  flows  from 
A  to  the  contact  maker  B.  This  contact  maker  is  a  spring  whicTi 
presses  against  a  metallic  slider  C,  D.  Part  of  the  current  passes 
through  the  spring  E,  around  through  the  magnet  5"  and  thence  back 
to  the  battery.  Another  part  of  it  goes  through  the  spring  F  and 
starts  the  motor  M.  The  slider,  C,  D,  and  the  magnet  5  (which 
has  flexible  connections)  are  fastened  permanently  to  the  lower  end 
of  the  signal  rod,  w^hich  is  hollow  and  and  fits  like  a  sleeve  over  a 
short  lifting  rod.  The  lower  end  of  this  lifting  rod  is  a  rack  operated 
by  a  pinion  from  the  motor  through  a  train  of  gear  wheels. 


-CIRCUITS    OF    PENNSYLVANIA    IMPROVED    ELECTRIC    SEMAPHORE 
MECHANISM. 

When  the  magnet  6"  is  energized  it  locks  the  signal  rod  to  the  rack 
and  lifting  rod  and  thus  connects  the  signal  rod  to  the  motor  tnrough 
the  rack,  pinion  and  gearing.  The  motor  raises  the  signal  rod 
(which  lowers  the  blade)  until  the  bottom  end  of  the  slider  passes 
F  and  breaks  the  circuit  at  that  point.  This  opens  the  motor  cir- 
cuit, leaving  the  signal  blade  at  the  caution  position,  where  it  is 
held  by  a  pawl  and  ratchet  on  one  of  the  cog  wheels.  As  soon  as 
the  track  relay  at  the  first  station  ahead  is  closed,  the  current  comes 
back  over  the  line  wires  and  energizes  the  relay  R,  which  closes 
the  points  G  and  H,  as  shown  by  the  dotted  arcs.  The  current  now 
reaches  the  motor  through  the  spring  /  and  turns  it  until  the  end  of 
the  slider  passes  /  and  breaks  the  circuit  as  before.  There  is  still 
contact  at  G  which  keeps  the  magnet  5"  energized.  The  signal 
is  now  at  the  clear  position. 

When  the  circuit  at  A  is  broken  by  the  opening  of  the  track  reLy, 
the  magnet  S  lets  go  of  the  catch  which  holds  the  signal  rod  to  the 
rack  and  lifting  rod.  The  signal  rod,  magnetic  catch,  and  magnets 
fastened  to  it  then  fall  and  the  semaphore  blade  goes  to  horizontal  or 
danger  position.  An  air  dash  pot  is  used  to  break  the  fall.  To 
allow  the  rack  and  lifting  rod  to  fall  back  to  a  position  where  they 
can  again  lift  the  signal  rod  to  clear  the  signal,  the  pinion  which 


*For  a  detailed  aescription  of  the  Hall  electric  semaphore,  see  the  Electrical 
World  and  Engineer  of  September  28,  1901. — Ed. 
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meshes  in  the  rack  is  of  such  size  that  it  will  lift  the  signal  rod  to 
full  clear  position  on  slightly  less  than  ^  of  a  revolution.  One-fourth 
of  the  circumference  of  this  pinion  has  the  teeth  cut  out.  When  the 
motor  starts  with  the  rack  elevated  this  blank  quadrant  on  the  pin- 
ion soon  reaches  the  rack,  which  allows  the  lifting  rod  to  drop  down 
to  its  first  position,  where  it  is  ready  to  lift  the  blade  as  before. 
During  the  summer  of  igoi,  the  Pennsylvania  Company  brought 
out  a  new  signal,  very  similar  to  the  Gray,  but  greatly  improved. 
The  lower  end  of  the  signal  rod  is  attached  to  a  disc  which  is  re- 
volved by  a  motor  through  an  angle  of  go",  thus  turning  the  sema- 
phore blade  through  the  same  angle  or  from  the  stop  to  the  clear 
position.  Fig.  lo  shows  the  electrical  connections  of  this  signal. 
The  circuits  are  closed  through  the  pieces  A,  D,  C,  D,  E,  and  F, 
and  the  two  quadrants  G  and  //.  These  pieces  fit  snugly  on  both 
sides  of  the  quadrant  like  a  spring  clothes-pin.  When  the  track  re- 
lay closes,  the  current  enters  the  signal  box  at  /,  passes  around  to 
E,  through  the  quadrant  G,  out  at  D  to  J,  where  it  divides,  part 
going  to  the  motor  M,  and  part  to  energize  the  clutch  magnet  K, 
which  locks  the  disc  mentioned  above  to  the  train  of  wheels  from  the 
motor.    The  magnet  K  has  flexible  connections  and  moves  with  the 
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disc,    'llie  (|iia(lrants  G  and  //  arc  insulated  from  each  other  and  are 
attached  to  the  .same  shaft  as  the  disc. 

As  the  shaft  revolves  45°  clocKwise  the  (piadrant  G'  makes  contact 
at  /•'  and  breaks  it  at  I).  Current  now  goes  around  through  C  to 
slot  magnet  /.,  which  locks  the  disc  and  holds  the  blade  in  the  cau- 
tion |)osition.  At  the  vame  time  (juadrant  //  makes  a  contact  at  B. 
When  the  current  at  O  energizes  the  magnet  jV.  the  current  from 
/  will  flow  through  R.  B,  II,  ./,  to  P,  where  it  divides  between  the 
motor  M  and  maKnet  K  as  before.  The  quadrant  and  disc  now  revolve 
45"  further  when  contact  is  made  at  C  an<l  broken  at  .-i  and  /;". 
Current  through  A',  li.  II  and  C  now  energizes  magnet  L,  while  all 
other  circuits  are  o|kmi  and  the  signal  stands  in  the  clear  position. 
The  two  most  important  contacts.  A  and  P.  swing  on  pivots  as  the 
quadrant  passes  through  them  into  the  position  shown  by  the  dotted 
lines.  When  the  quadrants  finally  leave  thtm  they  spring  hack  to 
the  normal  po.siti(Mi.  presenting  sparking  by  giving  a  quicker  and 
much  wider  break  than  would  occur  otherwise.  This  signal  is 
especially  economical  in  yards  where  there  is  much  switching,  since, 
if  a  switch  be  opened  in  the  second  block  ahead,  the  blade  will  go 
at  once  to  the  caution  position  and  be  caught  there.  In  the  Gray 
signal  it  would  first  go  to  the  stop  position,  when  the  motor  would 
start  and  move  it  to  the  caution  position.  This  new  "signal  has  a 
liquid  dash  pot  which  make?  it  work  vorv  smoothly. 


THE   UXIOX   ELECTRIC   SEMAPHORE. 

The  mechanism  and  motor  of  the  electrically  operated  semaphore 
with  home  and  distant  blades  (Fig.  i),  made  by  the  Union  Switch 
&  Signal  Company  is  shown  in  Figs.  11  and  12.  In  Fig.  11,  M  is 
the  niotor,  R,  the  signal  rods,  P,  the  pole-changing  switch,  D,  the 
dash  pots,  A,  the  slot  arm,  S,  the  slot  magnets,  and  C,  the  electric 
contacts.  Fig.  13  shows  the  circuits  of  the  Union  electric  sema- 
phore as  used  with  the  Union  "wireless"  distant  signal  circuits  de- 
scribed before  and  shown  in  Fig.  7.  The  signal,  of  course,  can  be 
operated  on  other  than  the  wireless  system,  in  which  the  pole  chang- 
ing switch  is  left  off  the  signal. 

Referring  to  Fig.  13,  when  the  neutral  armature  of  the  trade 
relay  closes  at  A,  current  from  the  battery  B,  energizes  what  is 
known  as  the  slow-acting  relay,  R,  which,  in  turn,  closes  two  cir- 
cuits in  parallel,  one  being  formed  by  the  part  of  the  slot  or  catch 
magnet.  L,  and  the  other  by  the  part,  Q,  and  the  motor  O.  Both  parts 
of  the  slot  magnet  are  wound  upon  the  same  cores.  Most  of  the  cur- 
rent goes  through  the  motor  circuit,  since  L  is  of  1000  ohms  resis- 
tance. The  magnet  causes  the  slot  arm  by  the  series  of  levers  and 
catch  shown  in  Figs.  11  and  12,  to  engage  with  lugs  on  the  sprocket 
chain,  which  chain  is  geared  to  the  electric  motor,  and  as  the  motor 
revolves  the  arm  is  raised  and  the  signal  cleared.  When  it  arrives 
at  cleai  position  the  point  C,  Fig.  13,  is  opened,  by  the  movement 
of  the  signal,  breaking  the  circuit  through  the  motor  but  leaving 
L  in  circuit  to  hold  the  signal  clear.  At  the  same  time  the  point  D 
is  closed,  which  leaves  the  motor  and  magnet  X,  ready  for  current 
as  soon  as  the  polarized  armature  of  the  track  relay  closes  the  point 
at  E.  When  E  closes,  the  caution  blade  is  brought  to  the  clear  posi- 
tion by  the  motor  O.  Point  F  now  closes  and  holds  the  blade  clear 
while  H  opens  the  circuit  through  the  motor  and  A^  The  slow- 
releasing  relay  R  is  wound  with  a  regular  coil  of  looo-ohms  resis- 
tance. Upon  the  same  cores  is  also  wound  a  closed  coil  of  2000- 
ohms.  The  effect  of  the  inductance  of  this  closed  coil  is  sufficient  to 
hold  the  points  K  closed  during  the  very  brief  interval  in  which  the 
circuit  through  the  rails  is  changing  direction. 

THE    MILLER    SIGXAL. 

During  1901.  a  few  miles  of  the  Chicago  &  Eastern  Illinois  Rail- 
road out  of  Chicago  were  equipped  with  the  Miller  signal  system, 
which  is  dfferent  from  anything  else  now  in  use.  The  indications 
of  the  Miller  signal  are  given,  not  by  a  signal  on  a  post  beside  the 
track,  but  by  a  lamp  carried  in  the  cab  of  the  locomotive.  Two 
small  incandescent  lamps,  one  white  and  the  other  red  are  placed 
side  by  side  in  the  cab.  Only  one  of  them  can  burn  at  a  time, 
.\s  long  as  the  white  one  is  burning  the  engineer  knows  that  the 
track  is  clear  for  at  least  two  blocks  ahead.  If  the  red  one  lights 
up  and  the  white  one  goes  out,  he  knows  that  there  is  a  train  in 
the  second  block  ahead.  Fig.  14  illustrates  the  principle  of  this 
system. 

The  track  is  divided  into  insulated  blocks  with  track  batteries 
and  track  relays,  such  as  have  been  described,  the  only  difference 
being  that  a  short  block  is  left  between  the  regular  blocks  at  each 
block  station.  The  block  station  equipment  consists  of  this  short 
block,  the  station  relay  and  the  station  battery,  no  semaphore  or 
disc  signals  being  used.  In  Fig  14  the  lines  at  the  left  of  the  track 
represent  the  apparatus  which  is  carried  on  the  engine.  The  ter- 
minal P  is  connected  to  the  locomotive  wheels  while  the  terminal  N 
is  connected  to  one  of  the  tender  trucks,  which  is  insulated  from  the 
rest  of  the  train.  These  two  terminals,  therefore,  rest  on  the  track, 
in  the  relati\e  positions  shown  in  the  diagram. 

Suppose  first  that  there  is  no  train  between  stations  A  and  B.  The 
track  relay  T  at  //  will  be  closed  and  the  current  will  circulate  as 
follows:  From  the  station  battery  S  ai  B  through  the  top  armature 
of  the  station  relay  R  to  C.  through  the  rail  to  station  A,  through  the 
relay  R  r.t  that  station  and  the  top  armature  of  relay  T;  forward 
through  the  line  wire  L  to  station  B.  through  the  lower  armature  of 
relay  T  at  B  and  through  the  lower  armature  of  relay  R  to  S.  In 
case  there  is  a  train  in  the  block,  as  shown  in  the  figure,  the  track 
relay  T  at  A  will  open  the  circuit  through  relay  R  at  that  station. 
The  engine  approaches  B,  and  as  soon  as  the  locomotive  P  passes 
the  first  insulated  joint  near  C,  the  circuit  through  the  engine  forms 
a  bridge  over  that  joint  The  result  is  that  the  current  from  S 
circulates  through  the  circuit  of  the  engine  and  back  to  the  other 
pole  of  5"  instead  of  through  the  track  and  line  wire.  If  the  relay 
R  be  energized  as  shown  at  B,  the  current  from  5"  will  flow  in  the 
direction  to  throw  the  polarized  armature  D  of  the  magnet  ^f  in  the 
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position  to  close  the  circuit  tlirough  the  white  light  in  the  engineer's 
cab.  If  the  relay  R  is  de-energized  as  shown  at  A,  the  circuit  from  5" 
will  pass  through  the  magnet  M  in  the  opposite  direction  and  close 
the  circuit  through  the  red  lamp. 

The  indication  thus  received,  when  passing  a  station,  will  be  car- 
ried to  the  next  block  station;  thus,  if  the  signals  are  thrown  to 
danger  upon  passing  the  block  station  at  A,  the  red  light  will  con- 
tinue until  the  station  B  is  reached,  where  it  will  remain  at  danger 
or  go  to  safety  according  to  the  conditions  ahead.  In  case  no  indi- 
cation either  by  red  or  white  light  is  received  in  the  engineer's  cab, 
it  is,  of  course,  taken  for  granted  that  there  is  a  danger  signal  and 
the  engineer  proceeds  just  as  if  a  positive  red-light  danger  signal 
had  been  received. 

The  object  of  the  battery  H  is  to  guard  against  a  break  in  the 
locomotive  circuit.  Under  normal  conditions  the  circuit  from  this 
battery  divides,  part  going  around  by  F  and  G  and  part  by  way  of  N, 
the  rail  and  P.  These  two  circuits  neutralize  each  other 
in  the  magnet  M,  so  that  the  polarized  armature  re- 
mains wherever  it  was  placed  at  the  last  station  passed. 
In  case  the  circuit  down  through  the  track  is  broken, 
the  current  from  H  all  goes  through  the  top  half  of  the 
magnet  M,  which  is  so  wound  that  the  armature 
closes  the  circuit  through  the  red  lamp.  If  the  circuit  through  F  and 
G  is  broken,  the  little  relay  F  allows  the  lamp  circuit  to  open  and 
neither  lamp  burns.  While  the  circuit  from  the  battery  5"  must  go 
through  the  one  cell  at  H,  this  cell  does  not  interfere  with  the  signal 
battery,  merely  working  with  it  in  one  case  and  neutralizing  a  part 
of  it  in  the  other.  It  will  be  noticed  that  a  train  in  any  block  re- 
verses not  only  the  battery  of  the  first  block  station  in  its  rear,  but 
also  that  of  the  second  station  in  the  rear  through  the  line  wire. 
This  gives  an  engineer  a  whole  block  in  which  to  stop  after  he  gets 
a  red  lamp,  so  that  no  other  caution  signal  is  required.  The  battery 
employefl  is  of  the  Edison-Lalande  type,  two  cells  being  used  for 
a  station  battery  and  six  for  the  lamp  battery  on  the  engine.  The 
insulated  joints  at  the  front  end  of  the  short  block  are  some  feet 
apart,  so  that  an  unbroken  circuit  is  maintained  by  one  rail  or  the 
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other  between  P  and  A''  after  both  trucks  have  passed  the  first  insu- 
lated joints  of  the  short  block. 

TRACK    CIRCUITS. 

There  are  some  special  advantages  in  using  the  track  circuits  for 
signaling  purposes.  In  case  a  rail  breaks,  the  track  circuit  is 
broken  and  the  signal  at  the  entrance  to  that  block  goes  to  the  stop 
position  at  once.    All  svvitches  are  wired  so  that  when  one  is  opened 


the  track  battery  is  short-circuited  or  opened  at  that  point,  which 
causes  the  signals  to  assume  the  stop  position.  As  open  switches 
and  broken  rails  are  the  cause  of  many  very  bad  accidents,  these  two 
features  will  be  readily  appreciated. 

Track  circuits  work  best  when  coarse  gravel  or  broken  stone  is 
used  as  ballast  and  filled  in  no  higher  than  one  inch  below  the  top 
of  the  ties.  Rail  bonds  are  usually  made  of  common  Xo.  8  galvanized 
telegraph  wire.  One  way  of  fastening  them  is  to  wrap  the  ends 
arotmtl  iron  rivets  and  solder  fast  by  dipping.     The  rivets  are  then 
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FIG.    13. — CIRCUITS  OF  UNION  ELECTRIC 
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FIG.     14.— CIRCUITS 
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driven  tightly  into  quarter-inch  holes  drilled  in  the  flange  or  web  of 
the  rails.  Another  way  is  to  simply  wedge  the  end  of  the  wire 
into  the  hole  with  a  channel  pin.  The  bond  wires  are  double,  some- 
times under  the  fish-plates  and  sometimes  outside  of  them;  some- 
times on  both  sides  of  the  rail  and  sometimes  both  on  the  inside, 
which  is  much  better  for  inspection. 

The  insulated  joints  are  made  by  putting  a  piece  of  fibre  about 
3-8-inch  thick  and  the  shape  of  the  cross-section  of  the  rail  between 
the  ends  of  the  rails.  The  fish-plates  at  these  joints  are  made  of 
wood,  bound  with  iron,  and  the  bolts  insulated  with  fibre  in  such  a 
way  that  no  current  can  leak  across. 

COLOR    OF    LIGHTS. 

In  all  semaphores  and  the  disc  signals  described  thus  far,  the 
night  indications  for  "stop,"  "caution,"  and  "clear,"^  have  been  given 
by  red,  green  and  white  lights  respectively.  Of  late  years  many- 
roads  are  doing  away  wil^  white  lights  for  such  signals.  If  the 
signal  lamp  goes  out,  a  false  indication  may  be  taken  from  a  white 
light  on  the  right  of  way  in  line  with  the  signal  mast.  A  broken 
semaphore  glass  can  easily  cause  a  white  light  to  show  when  i.  should 
be  red  or  green.  A  broken  semaphore  casting  may  do  the  same 
thing.  A  large  ntimber  of  roads  are  using  green  for  clear,  which 
leaves  no  color  for  caution  or  distant  signals  that  is  generally  accep- 
table. Some  roads  are  using  yellow  for  caution  and  are 
satisfied  with  it,  while  others  claim  the  >ellow  light  is  too  much  like 
the  natural  color  of  the  kerosene  flame,  or  when  seen  through 
smoke  is  too  apt  to  be  taken  for  a  red  light.  The  Chicago  &  North- 
western Railway  system  has  used  a  combination  of  red  and  green 
for  caution  for  10  years  with  good  satisfaction. 

The  Union  Pacific  Railroad  adopted  this  combination  in  the  fall 
of  1901,  as  well  as  green  for  clear  in  switch  lamps,  semaphores 
and  all  other  places  where  white  had  been  used  for  clear.  The  combi- 
nation of  red  and  green  lights  is  given  by  a  single  lamp.  The  fr-)nt 
of  the  lamp  shows  red  in  the  usual  manner.  At  one  side  of  the  fiame 
is  a  plain  reflector  placed  at  an  angle  of  45°  with  a  red  glass.  In 
front  of  this  reflector  and  in  line  with  the  red  glass  is  a  green  glass. 
In  this  manner  the  one  flame  gives  the  appearance  of  a  red  and 
green  light  side  by  side,  which  indicates  caution.  An  opaque  disc 
is  moved  before  the  red  glass  to  give  a  clear  (green)  indica- 
tion. 

BATTERIES. 

The  battery  used  on  track  circuits  is  usually  the  common  gravity 
battery  such  as  is  used  in  telegraphy.  The  battery  for  each  block 
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is  usually  2  or  3  cells  in  parallel,  located  in  a  well  deep  enough  to 
be  away  from  frost.  For  signal  batteries,  the  Pennsylvania 
Company  uses  two  sets  of  lead  storage  cells  charged  by  a  500-volt 
generator  in  a  shop  about  20  miles  from  the  farthest  battery.  There 
are  six  cells  in  each  set  giving  about  12  volts.  They  are  changed 
every  day,  one  set  being  charged  while  the  other  is  in  use.  These 
batteries  are  kept  in  wells  made  of  boiler  iron  lined  with  wood. 
They  arc  about  7  feet  deep  and  are  sunk  in  the  ground  nearly  to  the 
top.  A  double  cover  keeps  out  the  frost.  The  track  battery  is  also  kept 
in  these  wells.  On  the  Pan-Handle,  this  same  type  of  signal  battery 
is  charged  from  18  cells  of  gravity  battery.  The  Union  Pacific  Rail- 
road uses  10  cells  of  gravity  battery  on  its  normal  danger  enclosed 
disc  signals.  The  Union  Switch  &  Signal  Company  for  operating 
its  electric  semaphores  uses  16  cells  of  Edison-Lalande  battery  giving 
about  12  volts.  This  battery  has  the  great  advantage  that  no  well 
is  needed.  It  is  placed  in  the  base  in  the  semapliore  post  just  below 
the  mechanism  and  will  work  well  at  a  temperature  of  20°  below 
zero. 

TRACK   RELAYS. 

The  principle  of  the  track  relay  is  very  simple,  yet  this  instrument 
is  the  most  vital  part  of  the  signal  apparatus.  So  delicate  is  the 
adjustment  required  that  it  is  deemed  advisable  to  have  none  but 
authorized  skilled  hands  attempt  it.  One  company  seals  up  its  relay 
case  so  that  it  cannot  be  opened  to  change  the  adjustment  without 
detection.     Fig.  15  shows  a  sectional  view  of  such  a  relay  made  by 


FIG.     15. —  r.NION    TRACK    RELAY. 

the  Union  Switch  &  Signal  Company,  with  a  glass  case  protecting 
the  armature  and  the  contact  points.  The  coils  are  wound  to  about  4 
ohms  resistance.  The  contact  points  are  usually  double,  so  that 
two  independent  circuits  may  be  controlled  by  them. 

There  are  approximately  27,000  miles  of  track  or  a  little  over  l^ 
of  the  total  mileage  of  this  cnimtry  protected  by  block  signals.  Only 
about  ID  i)er  cent,  of  this  mileage,  however,  has  automatic  signals. 

The  above  is  an  abstract  of  a  thesis  presented  by  the  writer  for 
graduation  at  the  University  of  Nebraska,  June,   1902. 


Gsissler  Tube  and  Condenser  Effects. 


lU'  .Xlkred  G.  Dell. 
Ill  the  following  I  will  give  some  of  the  causes  of  the  eflfccts,  as 
they  appear  to  me.  described  in  communications  of  mine  to  Elec- 
trical World  and  Engineer  of  Jan.  25  and  March  2q.  1902.  In 
the  first  place  I  will  note  that  the  deisslor  tube  is  one  of  the  most 
sensitive  things  used  in  experimenting.  When  the  Geisslcr  tube  is 
connected  in  the  secondary  of  an  induction  coil,  the  anode  and 
cathode  discharges  through  it  are  plainly  shown.  There  are  no  re- 
versals, whether  there  is  a  conden.scr  across  the  break  of  the 
primary  or  not,  and,  as  published  some  years  ago.  it  is  impossible  to 
tell  from  the  tube  when  the  condenser  across  the  break  of  the  pri- 
mary is  connected  or  disconnected,   the  light   appearing  with  equal 


intensity.  The  tube  allows  an  easy  discharge  through  it,  and  does 
not  offer  much  resistance.  It  is  nearly  independent  of  the  spark 
length  obtained  by  the  condenser  across  the  break,  a  long  spark  not 
being  required  to  discharge  through  it.  Hence,  the  energy  between 
a  break  and  the  next  make  of  the  battery  is  the  same  whether  the 
condenser  or  not  is  used,  which  has  a  considerable  bearing  on  the 
action  of  a  coil.  Some  may  say  a  Geissler  tube  in  series  with  a 
Crookes  tube  shows  both  bulbs  filled  with  light,  and  would  indicate 
reversals.  This  is  not  so,  however.  When  the  impulse  on  the  side 
of  the  Crookes  tube  containing  the  Geissler  rushes  through  the 
Geissler,  it  meets  immediately  the  resistance  of  the  high  vacuum  of 
the  Crookes,  and  not  being  able  at  once  to  discharge  through  the 
tube  rushes  back  into  the  Geissler,  and  is  held  on  the  electrode  in  the 
Crookes,  and  also  in  the  Geissler  vacuum  for  a  brief  moment.  Of 
course,  all  occurs  in  an  incredibly  short  time,  and  the  eyes  see  the 
effects  all  together. 

Those  persons  who  think  there  are  reversals  in  the  primary  of  an 
induction  coil  from  the  condenser  across  break  of  primary  will  cer- 
tainly be  brought  to  a  halt  by  the  Geissler  tube,  for  if  there  were 
any  reversals  in  the  primary  there  would  also  naturally  be  reversals 
in  the  secondary  of  the  coil,  and  the  tube  would  to  a  certainty  show 
them,  although  they  might  be  the  lightest  superimposed  impulses 
imaginable — of  course,  providing  the  tube  is  a  sensitive  one. 

In  the  experiment  of  Jan.  25,  1902,  I  stated  that  when  I  placed  a 
small  piece  of  mica,  with  tin-foil  glued  on  both  sides  and  covered 
with  wax,  one  side  of  which  was  earthed  and  the  other  connected 
to  the  one  side  of  a  spark-gap  in  the  secondary  of  an  induction  coil 
(there  being,  of  course,  a  condenser  across  the  break  of  the  primary 
of  the  coil,  so  I  would  have  a  good  spark  in  the  secondary j,  there 
were  superinduced  high-potential  discharges  from  the  secondary 
into  the  primary,  which  were  shown  by  a  Geissler  tube  placed  across 
the  battery  poles  or  elsewhere.  The  cause  of  such  an  action  is  ver>' 
plain  to  my  mind.  When  the  one  side  discharge  rushes  intOithe  con- 
denser before  the  spark  is  made,  it  rushes  out  again,  but  all  does 
not  go  to  the  spark-gap ;  some  little  rushes  around  the  secondary  of 
the  coil,  and  thus  produces  the  induction  into  the  primary,  the  spark- 
gap  in  air  offering  a  high  resistance. 

In  the  experiment  described  March  29,  1902,  where  a  rotating 
disk  is  used  and  the  condenser  is  shifted  from  one  side  of  the 
spark-gap  to  the  other,  the  explanation  is  not  so  easy ;  in  fact,  I 
have  failed  to  explain  it  fully.  It  would  appear  that  an  explanation 
would  require  a  thorough  knowledge  of  the  difference  between  -j- 
and  —  discharges  of  the  secondary  of  a  coil,  and  if  that  was  under- 
stood the  knowledge  of  any  electric  current  would  be  plain  and  not 
a  matter  of  guess  work.  I  will  attempt  to  give  one  of  my  explana- 
tions and  also  state  where  it  fails.     When  the  condenser  is  on  the 

—  side,  the  direction  of  starting  rotation  is  not  changed,  the  disk 
still  starts  from  +  to  —  from  rest,  and  will  rotate  from  —  to  -f- 
when  started  in  that  direction.  Both  velocities  are  very  much 
increased  over  the  ones  obtained  without  the  condenser.  When  the 
-\-  electrode  is  touched,  the  disk  only  rotates  one  way,  from  —  to 
-f-,  with  a  slow  constant  velocity  and  a  stiff  resistance  to  any  change. 
If  it  is  rotainp  rapidly  from  -j-  to  —  and  the  -f-  side  is  touched,  it 
gradually  slows  up,  reverses  and  rotates  until,  as  stated,  it  reaches 
the  slow  velocity. 

Now,  if  the  condenser  is  on  the  —  side,  that  part  first  rushes  into 
the  condenser,  and  out  again  to  meet  the  discharge  from  the  opposite 
side,  a  small  part  going  back  through  the  secondary  of  the  coil. 
The  side  containing  the  condenser,  that  is  the  —  side,  presents  that 
part  of  the  impulse  shortened  through  condensation,  and  to  meet  the 

—  discharge  the  -f  is  lengthened.  Roth  sides  make  their  discharges 
in  shorter  times  than  otherwise,  on  account  of  the  delay;  hence  there 
would  be  an  increase  of  velocity,  but  the  disk  would  still  rotate  both 
ways.    Up  to  this  point  the  theory  seems  all  right. 

When  the  condenser  is  touched  to  the  -f-  electrode,  that  part  of 
the  discharge  would  be  shortened,  and  the  same  thing  as  the  alxjve 
should  occur.  The  -f  side  being  the  stronger,  it  would  more  nearly 
equalize  the  two  forces,  at  least  reduce  the  -f- :  but  the  disk  rotates 
only  from  —  to  -)-.  where  it  should  also  rotate  from  +  to  — ,  if 
started  in  that  direction,  if  it  did  not  rotate  from  rest  from  4-  to  — . 
Hence,  you  can  see  that  it  is  entirely  in  the  difference  of  the  two 
forces.  What  that  difference  is  I  do  not  know,  and  the  person  who 
can  tell  will  surely  know  more  about  electricity  than  is  known,  and 
should  understand  the  very  life  of  it.  As  explained  in  the  experi- 
ments published,  a  ground  acts  like  a  condenser.  When  the  con- 
denser  or  ground   is  used,   as   described   above,  the   spark   in   the 
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secondary  of  the  coil  is  slightly  harder  to  maintain  than  when  not 
used. 

When  the  ground  connection  is  used  instead  of  the  condenser,  it 
acts  as  a  condenser ;  the  reason  appears  to  be  that  the  spark  is  made 
too  quick  for  the  charge  to  be  dissipated  through  the  ground ;  it 
rushes  back  to  the  spark-gap  before  it  can  be  scattered  in  the  earth, 
although  I  think  there  is  some  little  more  dissipation  with  the 
earthed  connection  than  with  the  condenser.  The  ground  connection 
to  the  one  side  of  the  condenser  dissipates  that  induced  charge  en- 
tirely; it  does  not  return,  as  there  is  no  inducement  for  it  to  do  so. 


Electrical  Mining   Equipment  on   the   Comstock  Lode. 


By  Leon  M.  H-\ll. 

WHEN  the  mining  properties  on  the  Comstock  Lode  were  de- 
veloped,   operations   were   carried  on  by  means   of   steam 
power,  wood  being  used  as  the  fuel.    "This  was  very  costly 
on  account  of  the  scarcity  of  wood.     The  milling  was,  until  quite 
recently,  done  at  a  distance  of  some  15  miles  from  the  mine,  at  a 
point  on  the  Carson  River,  where  cheap  water  power  could  be  ob- 


(Fig.  I.;  The  wheels  will  each  develop  1,400  hp  at  400  r.  p.  m.,  with 
the  above  head  of  water.  They  arc  regulated  by  two  Lombard  gover- 
nors. Current  is  generated  at  500  volts,  and  is  raised  to  24.000  volts 
by  means  of  six  300-kw  VVestinghouse,  oil-insulated  transformers, 
at  which  potential  it  is  transmitted  33  miles  over  a  double  circuit  of 
No.  4  hard-drawn  copper  wire,  to  the  sub-station  at  Virginia  City. 
The  line  is  composed  of  square  redwood  poles,  30  feet  in  length, 
with  pine  cross-arms  and  locust  pins,  upon  which  are  mounted  7J4- 
inch  Locke  insulators.  The  telephone  circuit  is  carried  on  the  same 
poles  by  oak  brackets  with  pony  insulators.  At  the  sub-station  at 
Virginia  City  (Fig.  2)  the  potential  is  lowered  to  2.300  volts  by 
means  of  six  450-kw  VVestinghouse,  oil-insulated  transformers,  and 
at  this  potential  current  is  distributed  to  the  various  mining  com- 
panies. The  distribution  circuits  are  composed  of  weather-proof 
w  ire,  and  are  designed  for  4  per  cent,  drop  under  full  load.  The  gen- 
erating station  at  Floriston  is  constructed  of  brick  with  a  galvanized 
iron  roof,  and  the  sub-station  at  Virgmia  City  is  entirely  covered 
with  corrugated  galvanized  iron. 

The  ])]ant  has  been  in  continuous  operation  since  Oct.  20.  1900. 
The  Truckee  River  General  Electric  Company  sells  power  to  the 
various   mining   companies   at   $7    per   horse-power   per   month,   the 


Fig.  I. — -Generating  Flam,  Fluriston. 


tained.  About  two  years  ago  the  question  of  electrical  transmission 
for  the  purpose  of  supplying  power  for  deep  mining  operations  on  the 
Comstock  Lode  was  taken  up,  and  since  then  extensive  hydraulic 
developments  have  been  carried  out  at  Floriston,  Cal.,  on  the  Truc- 
kee River.  Power  is  now  transmitted  35  miles  to  the  mines  in  Stotey 
County,  and  a  dozen  or  more  of  the  properties  have  been  equipped 
with  electrical  machinery.  Among  these  is  the  C.  &  C.  shaft,  of  the 
Consolidated  California  and  Virginia  Mining  Company,  which  has 
a  world-wide  reputation  as  a  bullion  producer. 

The  power  plant  on  the  Truckee  River  is  about  two  miles  east  of 
Floriston.  The  river  is  dammed  just  below  the  Floriston  Pulp  and 
Paper  Mill,  and  the  water  is  conveyed  about  600  feet  through  a 
canal,  and  then  8,600  feet  through  a  wooden  flume  6  feet  8  inches 
high  and  10  feet  wide,  to  a  point  directly  above  the  generating  sta- 
tion. It  is  then  conducted  through  two  wooden  stave  pipes,  160  feet 
long  and  6  feet  in  diameter,  to  the  wheels,  upon  which  there  is  a 
head  of  84^/2  feet.  There  are  two  pairs  of  27-inch  horizontal  Mc- 
Cormick  turbines,  direct  connected  to  Westinghouse,  three-phase, 
6o-cycle  generators  of  the  revolving  armature  type.  These  gener- 
ators are  separately  excited  by  two  22^-kvv  direct-current  machines. 


amount  used  being  based  on  a  maximum  peak  load  of  two  minutes 
duration.  This,  with  other  conditions,  has  made  necessary  the  in- 
stallation of  machinery  of  the  most  durable  character  and  the  in- 
troduction of  some  features  which  are  rather  unique  in  character. 
In  the  C.  &  C.  Shaft  at  Virginia  City  every  precaution  has  been 
taken  to  secure  thorough  reliability  and  the  highest  efficiency.  The 
electrical  machinery  in  operation  on  the  surface  consists  as  follows, 
all  being  Westinghouse :  A  200-hp,  2,200-volt,  variable-speed,  three- 
phase,  induction  motor,  geared  to  balanced  electric  hoist;  a 
loo-hp,  2,200-volt,  induction  motor,  belted  to  a  i6i/-inch  x  30  inch 
single-stage  air  compressor  :  a  30-hp,  440-volt  induction  motor,  oper- 
ating circular  saws;  a  15-hp  motor,  driving  tools  in  the  machine 
shop ;  a  lo-hp  motor,  operating  a  Blake  rock  breaker  at  the  ore  bin  ; 
three  15-kw  indoor  transformers,  transforming  from  2,200  volts  to 
440  volts;  one  5-kw  lighting  transformer,  transforming  from  2,200- 
volts  to  no  volts;  two  Manhattan  arc  lamps;  fifty  incandescent 
lamps,  together  with  necessary  lightning  arresters,  fuse  blocks,  cut- 
outs and  switches.  The  apparatus  underground  consists  of  the  fol- 
lowing: A  iS-hp  induction  motor,  operating  at  440  volts,  and  driving 
a  fan  on  the  250-foot  level  ;  two  lo-hp  motors,  driving  fans  on  the 
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r,750-foot  and  2,150-foot  levels  (Figs.  8,  9  and  10;  ;  three  225-hp 
motors,  operating  at  2,200  volts,  and  geared  to  three  duplex  double- 
acting  Riedler  pumps  located  on  the  2,150-foot  level;  three  lO-kw 
transformers,  transforming  from  2,200  to  44°  volts,  located  on  the 
1,750-foot  level;  a  3-kw  lighting  transformer,  transforming  from 
2,200  volts  to  no  volts,  on  the  same  level;  three  15-kw  transformers, 
transforming  to  440  volts  on  the  1,950-foot  level;  two  5-kw  light- 
ing transformers,  transforming  from  2,200  volts  to  no  volts,  on  the 
same  level ;  three  io-k\v  transformers,  transforming  to  440  volts,  on 
the  same  level;  a  5-k\v  lighting  transformer,  transforming  to  no 
volts,  on  the  same  level.  These  are  all  Westinghouse  transformers, 
and  supply  the  motor  and  lighting  circuits  within  the  mine. 

There  are  250  i6-cp  incandescent  lamps  scattered  through  the 
workings  undcTground.  A  No.  6  B.  &  S.  three-conductor,  lead- 
covered  cable,  armored  with  iron  wire,  extends  from  the  surface  to 
the  2,150-foot  level,  and  a  No.  3,  three-conductor  cable  to  the  pumps 
on  the  same  level.  The  weight  of  the  No.  6  cable  is  6  tons,  and  of 
the  No.  o  cable  10  tons.  The  cables  were  lowered  down  the  wall 
by  means  of  the  hoisting  rope,  and  then  securely  clamped  to  the  wall 
plates.  At  each  station  a  water-tight  junction  box  is  used,  and  the 
lead  covering  sweated  into  a  tight-fitting  sleeve  located  in  the  side 
of  the  box. 

The  power  is  brought  into  the  works  over  two  separate  circuits, 
each  of  which  is  provided  with  a  single-pole  switch  at  the  entrance 
of  the  building,  and  also  an  integrating  wattmeter  with  its  trans- 
former. The  pump  circuit  is  further  equipped  with  an  ammeter,  a 
frequency  indicator,  a  power-factor  indicator  and  a  static  ground 
detector.  Oil-break  switches  are  used  on  the  cable  circuits  and  upon 
all  of  the  2,200-volt  motors.  The  smaller  motors,  both  on  the  sur- 
face and  underground,  are  equipped  with  auto-starters,  quick-break 
switches  and  slate-base  fuse  blocks.  Some  of  these  machines  arc 
located  in  warm  places  and  operate  under  severe  conditions. 

The  entire  installation  is  wired  with  lead-covered  cables  or  with 
rubber-covered  copper  wire,  mounted  on  glass  insulators  or  por- 
celain knobs.  The  greatest  care  is  used  in  installing  the  wiring, 
with  the  re'-ull  that  it  is  safe  and  gives  absolutely  no  trouble.  Candles 
have  been  entirely  discarded,  incandescent  circuits  having  been 
carried  directlv  In  the  working  faces  and  into  the  slopes.  The  cur- 
rent is  taken  into  the  mine  at  a  potential  of  2,200  volts,  through  the 


rubber  belting.  Xo  automatic  regulator  is  used  at  the  present  time, 
as  the  compressor  is  working  to  its  full  capacity,  and  the  motor  is 
developing  96  hp. 

The  electric  hoist  (Figs.  5,  6  and  7)  is  a  decided  departure  from 
usual  practice  in  deep  mine  hoisting  plants,  and  embodies  what  is 
commonly  known  as  the  balanced,  continuous  or  tail-rope  system. 
This  was  adopted  in  order  to  reduce  the  cost  of  operation,  and  also 


HG.  3. — THE  2.I5O-FOOT  LEVEL  ST.\TION. 

the  size  of  the  motor  to  the  lowest  size  compatible  with  the  duty 
required— viz. :  to  hoist  500  tons  daily  from  the  2.500-foot  level  by 
means  of  double-deck  cages  carrying  3.600  pounds  of  rock.  The 
hoist  consists  essentially  of  a  main  driving  drum  and  an  idler, 
around  which  is  wrapped  a  ij^-inch  plow-sted  wire  rope.  The  rope 
passes  down  one  compartment,  around  a  movable  tail  sheave  and 
up  the  other.     One  cage  is  inserted  between  the  ends  of  the  rope 


Vu,.  2. — Trickek  River  Si  b-St.vtion. 


cables  above  menticMud,  and  the  potential  is  lowered  in  the  mine  by  and  the  other  fastened  to  it  by  means  of  heavy  iron  clamps.  The 
transfonnrrs,  which  are  located  as  near  as  possible  to  the  point  of  main  driving  drum  is  geared  to  a  200-hp  variable- speed,  three-phase 
consumption.  induction  motor,  which  operates  at  a  maximum  speed  of  580  r.  p.  m., 
Phe  oonipresscd  air  plant,  supplying  air  for  drilling,  a  number  of  moving  the  cages  through  the  shaft  at  1.250  feet  per  minute.  The 
undcrgroiuul  hoists  and  the  hydraulic  pump,  consists  of  a  16'^-  speed  of  the  motor  is  readily  controlled  by  means  of  variable  re- 
inch  N  3d-inch  Rand  &  Waring  sing'c-stagc  air  compressor,  driven  sistanccs  inserted  in  the  secondary  winding,  but  external  to  the 
at  73  r.  p.  ni.  l)y  a  loo-hp  motor.  The  motor  speed  is  580  r.  p.  nv.  motor  itself.  The  variation  of  the  resistance  is  accomplished  by  the 
wliicli   i-   roiivK-ed   by  a   countershaft   with   wooden   rim   pulleys  and  use  of  a   special   controller  resembling  an  ordinary  street  car  con- 
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Fig.   5. — 200-HP  Motor   and   Continuous   Rope  Hoist. 


FIG.   6. — controller    side  of  ROl'E    HOIST. 


FIG.    7. — HOIST    DRIVEN    BY    200-HP    MOTOi; 


ELECTRICAT,  MINING  EQUIPMENT  ON  THE  COMSTOCK    LODE. 
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troller;  the  primary  circuit  is  controlled  by  means  of  an  oil-break 
switch.  The  hoist  is  equipped  with  heavy  post  brakes,  hydraulic- 
ally  operated,  and  the  machine  is  handled  with  remarkable  ease. 
In  tests  that  have  been  made  these  hoists  show  a  net  efficiency  of 
alxiut  75  per  cent.,  counting  all  electrical  and  frictional  losses. 
The  pumping  plant    (Fig.   II )   consists  of  three   duplex,  double- 


l-.ti.    a. —  .MO.OK-IIKIVI.NC;    liUJWKK    .\T     l,750-KO(JT    LEVEL. 

acting  6  11-16  x  24-inch  Riedlcr  pumping  engines,  located  on  the 
2,1 50- foot  level  (Fig.  3).  These  pumps  take  their  water  supply 
irom  a  tank  on  the  cast  side  of  the  shaft  just  below  the  2,150-foot 
station.  Each  pump  is  separately  driven  by  a  220-hp,  2.200-vo'.t 
"Westinghouse  induction  motor,  and  has  a  capacity,  at  110  r.  p.  m.. 


2=^ 


FIG.    10. — DIAGRAM    OF    4O-INCH    REVERSIBLE    FAX. 

of  1,500  gallons  per  minute  to  the  height  of  450  feet,  or  to  the  Sutro 
Tunnel  level.  The  motors  run  at  a  speed  of  495  r.  p.  m.,  the  neces- 
sary reduction  being  obtained  by  the  use  of  cut  gearing  with  stepped 
teeth.    The  total  capacity  is  4.500  gallons  per  minute,  and  is  intended 


tained  by  means  of  a  small  electrically-driven  blower.  The  motors 
are  all  wired  with  lead-covered  cable,  and  the  station  is  lighted 
with  incandescent  lamps.  A  lo-ton  hand  crane  travels  the  entire 
length  of  the  station,  so  that  the  labor  of  handling  and  installing 
machinery  has  been  reduced  to  a  minimum. 

This  plant  is  undoubtedly  one  of  the  best  and  most  complete  rain- 
ing installations  in  the  world,  and  its  operation  has  been  entirely 


riU.    9. — MOTOR-DRIVING    BLOWER    AT    J.I50-KH)T    LEVEt  . 

to  tiikc  1I10  w.itcr  from  the  hydraulic  elevator  a>  long  as  it  is  used 
as  a  sinking  pump. 

The  pumps  are  located  in  a  station  ,^0  feet  north  of  the  shaft. 
This  station  is  cut  from  the  solid  rock  and  is  18  feet  x  17  feet  8 
inches  in  section  and  tto  feet  long.  It  is  timbered  with  14-inch  x 
14-inch  i)inc  limbers,  with  .vinch  planking.  A  drift.  5  feet  x  10  feet 
<i  inches  in  section,  connect*  it  wiih  tin-  -Ii.ift.  .iml  vcntil.ition  is  ob- 


KIG.     II. — DIAGRAM    OF    PL'MIMNG    ENGINE. 

satisfactory,  both  in  regard  to  economy  and  to  reliability.  Up  to  the 
time  when  electrically  transmitted  power  was  adopted,  the  cost  of 
motive  power  was  never  less  than  $20  per  horse-power  per  month, 
while  under  existing  conditions,  it  is  reduced  to  $7.  For  ex- 
ample, the  cost  of  operating  the  loo-hp  air  compressor  usually  aver- 
aged about  $1,800  per  month,  while  to-day  it  is  only  $672.  The 
entire  plant  was  installed  according  to  my  plans  and  specifications, 
and  under  the  able  direction  of  Supt.  Jos.  R.  Ryan.  It  has  proved 
;in  un(|ualified  success  from  the  very  beginning. 


Expenditure  on  Tramways  in  Lonc'on. 

.\fter  a  prolonged  discussion  the  London  County  Council  passed, 

on  July  29.  all  but  one  of  the  comprehensive  schemes  for  the  ex- 

Tinsinn  of  the  municipal  tramways.     The  total   length  of  the  new 

lamways  proposed  was  26I4  miles  at  an  estimated  cost  of  £l, 180.75a 

riiere  will  be  an  additional  charge  to  the  tramways  account  of  £127.- 

i<i5  in  respect  of  the  street  widenings,  and  one-third  will  be  charged 

lo  the  l<»cal  authorities.    The  new  lines  range  ;:ll  over  London,  being 

<  xtcnsions  and  linkings-up  of  existing  systems.     The  opposition  to 

he  proposals  was  led  by  Mr.  Beachcroft,  who  estimated  the  total 

osl  of  all   the  tramway  undertakings  at  £12.000.000.     They  ought 

■  1  satisfy  themselves  that  they  were  entering  upon  a  profitable  under- 

'.iking.     The  conduit  system  which  was  proposed  would  cost  from 

£S.ooo  to  £10.000  a  mile  more  than  the  overhead. 

Mr.  Henn  and  Mr.  .Mien  Baker  replied,  the  latter  arguing  that  the 
low  lines  would  earn  £146.000  and  leave  a  profit  of  8  or  10  per  cent. 

The  London  County  Council  experimental  c«Miduit  tramway  from 
Wcstmirster  to  Tcviting  is  steadily,  as  it  progresses,  bearing  out  the 
forecasts  made  about  its  high  cost.  In  February.  1901.  the  council 
Kavc  its  sanction  to  estimates  amounting  lo  the  total  of  £623.500  for 
I  he  conversion  of  this  line  to  electricity,  and  the  provision  of  ma- 
chinery, rolling-stock  and  generating  plant.  This  was  very  much  in 
excess  of  the  highest  amount  that  an  overhead  system  would  hax-e 
cost,  hut  the  council  was  prepared  to  spend  more  to  avoid  street  wires. 

This  expenditure  of  £623.500  has  been  raised  till  it  now  amounts  to 
no  less  than  £981.497.  The  road  work  is  to  cost  £12.000  more  than 
was  estimated:  the  power  station,  estimated  at  £100.000.  is  to  cost 
£236.000:  extra  concrete  on  the  roadways  comes  to  £10.921  more;  \ie- 
"ides  the  extra  on  the  power  station  there  is  a  further  addition  of 
£64.600  for  plant  and  sub-stations  not  at  first  provided  for:  and  a 
car-^-bi'il  \\  ill  he  w.Tiitod  at  Cl.Tp1i.ini.  at  a  co'.t  oi  £85.000. 
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The  Fessenden  Wireless  Telegraph  Patents. 


By  a.  Frederick  Collins. 

IN  this  day  of  "wireless,"  when  a  new  coherer  or  a  modified  form 
of  induction  coil  constitutes  a  "system,"  it  is  refreshing  to  note 
and  review  the  work  of  Prof.  Reginald  A.  Fessenden,  who, 
in  a  most  exhaustive  and  classical  series  of  patents,  describes  in  lucid 
and  simple  language,  the  comprehensive  work  he  has  done. 

In  this  magnificent  collection  of  data,  dealing  sometimes  in  broad 
generalizations,  sometimes  in  minute  detail,  as  the  requirements  of 
the  case  may  be.  Prof.  Fessenden  has  shown  himself  a  pastmaster  in 
the  theoretical  and  practical  science  of  wireless  telegraphy,  and  has 
not  only  evolved  apparatus  entirely  different  from  that  of  his 
contemporaneous  workers  abroad,  but  has  discovered  new  phenomena 
separate  and  distinct  from  those  of  Hertz,  who  gave  to  the  world  a 
physical  demonstration  of  electromagnetic  waves.  The  waves  of 
Fessenden  differ  from  those  of  Hertz  "in  that  they  are  not  com- 
plete waves,  but  only  half-waves,  and  in  that  they  travel  over  the 
surface  of  a  conductor,  and,  hence,  unlike  Hertz  waves,  can  be  de- 
flected from  a  straight  line." 

These  Fessenden  waves  are  described  as  "semi-free  ether  waves,"  and 
are  yet  different  from  those  investigated  by  Lodge  in  metal  conduc- 
tors, in  that  they  are  not  current  waves.  The  portion  of  the  Fessen- 
den specification  embodied  in  Patent  No.  706,746,  relating  to  electro- 
magnetic waves,  is  of  such  notable  interest,  I  take  the  liberty  to  re- 
pioduce  a  portion  of  it  intact,  as  follows:  "In  the  Lodge  waves  the 
electric  energy  is  maximum  when  the  magnetic  energy  is  minimum, 
and  all  energy  not  absorbed  by  resistance  losses  is  recoverable,  while 
with  the  form  investigated  by  me  (Fessenden)  the  electric  energy 
is  a  maximum  at  the  same  time  as  the  magnetic,  and  none  of  the 
energy  radiated  is  recoverable  except  by  deflection.  I  have  found 
that  it  is  essential  for  the  proper  sending  and  receipt  of  these  waves 
that  the  surface  over  which  they  are  to  travel  should  be  highly  con- 
■ducting,  more  especially  in  the  neighborhood  of  the  point  where  the 
waves  are  generated.  I  have  found  that  this  highly-conducting  por- 
tion of  the  surface  should  extend  to  at  least  a  distance  from  the 

/I 
origin  equal  to    —    of  the  wave  in  air,  and  in  the  direction  toward 

4 

the  station  to  which  it  is  desired  to  send  the  waves." 

The  arrangement  shown  in  Fig.  i  is  the  physical  method  by  which 
this  is  accomplished,  and  is,  in  Fessenden's  terminology,  a  zvave -chute. 


FIG.  I. — "wave-chute." 

Briefly,  i   is  the  antenna  or  sending  conductor,  and  2  2'  2"   is  the 
grounded  conductor  leading  across  buildings  and  other  obstacles  to 

xa    —     or  more   bevond  the  limits  of  obstructions,  when  the  terminals 

4 
are  earthed,  as  shown.  The  coils,  3  and  4,  forming  guys  from  the 
mast,  have  a  natural  period  of  oscillation,  different  from  that  of  the 
sending  conductor,  and  this,  with  the  grounded  conductor  or  wave- 
-chute,  eliminates  outside  interference  of  wave  lengths  not  in  tune, 
and  dissipates  atmospheric  potentials  which  ordinarily  produce  un- 
toward effects  in  the  reception  of  wireless  messages. 

Another  novel  feature  of  the  antenna  and  oscillator  system  is  due 
to  the  discovery  of  Fessenden — that  if  electromagnetic  waves  were 
produced  in  a  medium  having  a  specific  inductive  capacity  and  per- 
meability to  electromagnetic  waves  greater  than  air,  the  height  of  the 
antenna  may  be  considerably  reduced,  since  "the  periodicity  of  os- 
cillation  is   decreased   compared   with   that   of  the  same  antenna  in 


air;  and  the  radiation  is,  therefore,  increased,  giving  the  effect  of 
a  long  conductor."  The  arrangement  to  accomplish  this  is  quite 
simple.  The  antenna  or  conductor  with  the  oscillator  is  placed  within 
a  second  and  tubular  conductor,  and  this,  in  turn,  is  immersed  in 
water  or  other  liquid  having  an  electric  constant  greater  than  that  of 
air,  and  on  which  the  emitted  wave  length  depends. 

In  practice,  Fessenden  employs  at  the  sending  station  a  vertical 
wire,  having  a  large  capacity  and  low  induction.     The  former  can 


FIG.    2. — DIAGR.AM    OF    SENDIXG    AND    RECEIVING    APPARATUS. 

be  regulated  by  increasing  the  area  of  the  antenna,  and  the  latter  by 
adding  to  the  number  of  turns  of  wire  connecting  the  vertical  wire 
with  the  source  of  electromagnetic  force. 

One  of  the  strongest  points  in  Fessenden's  apparatus  is  that  by 
which  he  is  enabled  to  send  messages  at  an  exceedingh-  high  rate  of 
speed — much  higher  than  in  the  ordinary  method  of  making  and 
breaking  the  primary  circuit ;  he  has  also  found  it  possible  to  send 
signals  over  a  much  greater  distance  with  a  smaller  expenditure  of 
power  than  in  any  of  the  pi'  sent  systems.  Again,  a  third  factor  is 
the  absolute  accuracy  and  certainty  with  which  the  receiver  operates, 
enabling  the  code-messages  and  other  difficult  matter  to  be  trans- 
mitted by  wireless  equally  as  well  as  by  wire,  and  without  tear  of 
error. 

The  complete  sending  and  receiving  apparatus  for  accomplishing 
these  extraordinary  results  is  shown  in  Fig.  2.  In  the  specification  of 
his  patent  No.  706,742,  Fessenden  says :  "In  the  practice  of  my  in- 
vention I  employ  at  each  station  a  conductor,  i,  connected  to  one  of 
the  terminals  of  the  induction  coil,  2,  the  other  terminal  being 
grounded.  A  switch,  3,  is  arranged  in  the  controlling-circuit  of  the 
generator  (induction  coil)  so  as  to  permit  of  *\\c  generator  being 
rendered  inop'-rative  when  the  apparatus  is  emploj-ed  as  a  receiver. 
When  sending,  it  is  preferred  that  the  generator  should  be  kept  con- 
tinuously in  action.  When  the  generator  is  in  continuous  operation 
a  key.  4.  is  employed  by  throwing  the  antenna  out  of  tune,  with  the 
station  to  which  signals  are  being  sent.  This  is  effected,  not  by 
making  and  breaking,  but  by  short-circuiting,  more  or  less,  the  tuning 
device,  which  is  arranged  in  series  with  the  conductor,  i.  and  pre- 
ferably between  the  generator  and  the  ground." 

The  tuning  is  accomplished  by  means  of  one  or  more  pairs  of 
parallel  wires  or  strips,  5,  forming  a  tuning  grid,  and  one  or  more 
movable  contacts,  6,  forming  an  electrical  connection  with  the  wires 
of  each  pair.  These  wires  are  arranged  in  a  box.  7,  containing  suffi- 
cient oil  to  cover  the  wires  to  a  depth  of  an  inch  or  so.  This  construc- 
tion permits  of  proportioning  the  capacity  and  inductance  so  as  to 
obtain  a  pure  sine  wave  in  order  to  give  good  resonance.     To  obtain 
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pure  sine  waves  the  ratio  of  capacity  to  inductance  per  unit  length 
should  be  the  same  as  nearly  as  possible  for  all  portions  of  the  con- 
ductor. In  this  respect  Fessenden's  system  differs  sharply  from 
those  involving  the  use  of  coils  suited  to  attain  the  greatest  induc- 
tance with  a  given  amount  of  resistance. 

In  Fig.  2,  the  key  represents  an  ordinary  make  and  break  device, 
but  Fessenden  prefers  to  operate  the  induction  coil  continuously,  and 


This  device  is  based  somewhat  on  the  principle  of  a  bolometer,  but 
instead  of  having  a  large  radiating  or  absorbing  surface  in  proportion 
to  its  mass,  the  Fessenden  detector  is  just  the  reverse;  so  that  the 
conductor  losses  will  exceed  the  radiation  losses ;  the  heat  capacity 
is  exceedingly  small,  so  that  an  infinitesimal  amount  of  energy  is  re- 
quired to  heat  it.  To  obtain  these  effects  in  practice,  a  short  loop  of 
silver  wire,  14,  having  a  diameter  of  .002  inch,  and  having  a  platinum 
core  .00006  inch  in  diameter  is  fastened  to  the  leading-in  wires.  16, 
which  are  sealed  in  the  glass  bulb,  17.  The  tip  of  the  loop  is  immersed 
in  nitric  acid  and  the  silver  dissolved  away,  leaving  the  platinum 
exposed.  To  further  decrease  the  loss  'of  radiation  by  heat,  the  loop 
is  enclosed  in  a  silver  shell,  18,  as  shown.  The  bulb  may  be  ex- 
hausted to  further  increase  the  sensitiveness  of  the  detector. 

The  device  numbered  21  to  29,  and  shown  in  detail  in  Fig.  5,  is  a 
holder,  arranged  to  contain  a  number  of  wave  detectors  just  de- 
scribed. It  consists  of  a  movable  disc,  28,  of  hard  rubber,  upon  which 
a  number  of  the  detectors  are  arranged,  and  any  one  of  which  may 
be  brought  into  contact  with  the  rods  or  leads,  23  and  24,  and  in  case 
any  one  of  the  detectors  becomes  inoperative  a  fresh  detector  may  be 
instantly   substituted.     The  disc,  28,   is   supported  by  the   rod  27; 


FIG.    3. — TRANSMITTING   KEY. 

by  throwing  the  sending  circuit  out  of  tune,  waves  of  a  desired  length 
only  will  be  emitted.  This  is  done  by  means  of  the  key  4,  shown  in 
detail  in  Fig.  3 ;  it  is  provided  with  a  finger,  10,  arranged  to  be 
pressed  into  contact  with  one  of  the  wires,  5,  by  a  movement  of  the 
key  4,  which  is  connected  with  the  ground,  so  that  when  the  finger 
is  in  contact  with  one  of  the  wires  a  shunt  circuit  is  joined  around  a 
portion  of  the  tuning-gird. 

The  receiving  circuit  consists  essentially  of  the  conductor  i  (Fig. 
2),  condenser,  12,  a  combined  capacity  and  inductance  forming  a 
tuning-gird,  13;  these  are  connected  in  series,  but  the  condenser,  12, 
and  the  combined  inductances  and  capacity,  13,  are  in  shunt  to  the 
spark-gap,  thus  bringing  them  in  parallel  with  the  sending  conductor. 

In  order  to  ol)taiu  speed,  Fessenden  has  eliminated  the  cumbersome 
Morse    registering   device,    and    substituted    the    telephone    receiver. 


FIGS. 
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.\NI)    7. — FESSENDEN     .\ri'.\R.\TL"S    ANU    DISCHARGE    CURVES. 


the  whole  receiving  mechanism  is  then  placed  in  the  metal  case.  21. 
which  offers  additional  protection  to  it.  20  and  25  represent  an  elec- 
tromagnetic cut-out,  wliich  becomes  operative  through  the  switch 
obi  (F'g-  ^),  the  lever,  25,  drawing  the  leadmg-in  wires,  24,  in  or 
out  of  contact  as  the  case  may  be.  A  double  receiver-head  telephone, 
.^nnecled  in  series  with  a  pair  of  cables,  15a,  having  a  slightly 
"""Nil.  f. 

Skiving  apparatus  is  shown  in  32.  a  and  34  (Fig.  2). 

^lerer,  ^^  a  transformer,  and  34  a  telephone  bell  or 

^^iting  mechanism.    To  protect  the  apparatus  from 

,  ^  ''"V^  atmospheric  electricitv,  a  coherer,  35,  connects 
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formed  between  the  part  4  and  the  plate  5.  "In  using  this  apparatus, 
the  terminals  are  adjusted  to  about  one-quarter  of  an  inch  apart  when 
using  a  12-inch  coil.  By  increasing  the  pressure  the  dielectric  strength 
of  the  medium  is  increased,  and  the  spark-potential  can  be  raised  to 
almost  any  amount  without  any  material  loss  in  oscillatory  power,  as 
indicated  by  the  line  a,  (Fig.  7),  whereas  in  air  under  ordinary  pres- 
sure it  is  found  that  no  matter  how  high  the  potential  is  raised,  prac- 
tically no  increase  in  efficiency  is  obtained  higher  than  given  with  a 
spark  length,  as  indicated  by  the  line  G.  The  horizontal  line  c  indi- 
cates spark  potential  in  inches,  and  the  vertical  line,  d,  represents  the 
radiation." 

In  all,  there  are  13  patents  in  the  recent  issue  to  Prof.  Fessenden, 
containing  20  pages  of  drawings,  53  diagrammatic  views,  and  220 
claims ;  the  whole  forming  a  most  instructive  and  interesting  memoir 
of  the  very  latest  advance  in  the  art  of  wireless  telegraphy. 


Engineering  Education. 


By  Chas.  H.  Hines. 

THE  papers  presented  on  this  subject  at  the  convention  of  the 
Institute  at  Great  Barrington  were  excellent  as  bearing  on 
the  proper  training  of  the  college  graduate  and  his  future 
career,  yet  it  seems  to  be  taken  for  granted  that  the  only  method 
in  which  the  profession  of  electrical  engineering  may  be  recruited 
is  from  the  products  of  the  various  institutions  of  technical  training 
in  that  particular  line,  and  the  writer  regrets  that  not  a  word  of 
encouragement  was  spoken  in  behalf  of  the  many  men  who  are  earn- 
estly striving  to  achieve  success  in  this  line,  without  either  the  time 
or  money  necessary  to  enable  them  to  attend  a  college,  or  even  a 
technical  school,  and  it  is  with  the  purpose  of  offering  some  words  of 
hope  to  such  as  these  that  this  article  is  written. 

To  a  certain  extent  the  successful  engineer,  like  the  genius,  is 
born,  and  not  made;  yet  this  fact  is  rarely  recognized  in  choosing 
a  life's  career,  and  to  many  young  men  the  idea  comes  like  the  man 
in  Dickens'  story  who  says,  "Hallo,  here's  a  church,  let's  get  married  !" 
and  the  young  man  in  a  similar  manner  says,  "Hallo,  here's  a  pro- 
fession, let's  enter  it,"  entirely  regardless  of  whether  he  has  a  natural 
fitness  for  the  same  or  not.  In  another  instance  the  fond  parents 
having  observed  in  their  son  a  taste  for  playing  with  some  electrical 
toy,  or  from  the  fact  of  his  having  successfully  installed  the  intricate 
mechanism  of  a  front  door  bell,  immediately  discern  in  him  a  budding 
Edison  or  a  Tesla,  and  as  soon  as  possible  enter  him  as  a  candidate 
for  engineering  honors,  with  the  usual  result  of  spoiling  what  might 
have  been  a  good  man  in  some  other  field,  and  adding  another  to  the 
list  of  failures  to  the  electrical  profession. 

The  degree  of  E.  E.  can  no  more  make  a  successful  engineer  of  one 
not  having  natural  aptitude  for  the  calling  than  can  the  hall-mark 
West  Point  or  Annapolis  make  an  "officer  and  gentleman"  of  one  who 
is  not  so  by  breeding  or  instinct ;  yet  there  appears  to  be  a  growing- 
sentiment  to-day  that  unless  a  man  has  graduated  from  one  of  the 
many  technical  schools  or  colleges  that  for  him  there  is  no  future,  no 
opening  in  the  profession. 

Such  feeling  prevails  in  the  army,  where  the  "West  Pointer"  looks 
down  upon  the  volunteer  no  matter  how  great  his  ability,  and  still 
more  so  in  the  navy,  where  there  is  absolutely  no  hope  for  the  man 
who  is  not  a  graduate  of  the  Navr^l  Academy;  and  I  regret  to-day  to 
see  that  forgetful  of  the  splendid  results  attained  in  the  past  by  men 
whose  names  are  household  words,  and  whose  standing  in  the  pro- 
fession is  of  the  highest,  the  same  feeling  is  beginning  to  pervade  the 
electrical  field. 

I  do  not  for  an  instant  hold,  that  with  the  broadened  field  that 
now  prevails,  and  the  vast  strides  that  have  been  made  during  the 
past  decade,  that  a  sound  theoretical  knowledge  is  not  necessary,  but 
neither  do  I  believe  it  impossible  for  the  intelligent  practical  worker 
to  raise  himself  from  the  level  of  a  "hewer  of  wood  and  drawer  of 
water"  if  he  has  the  natural  aptitude. 

Every  employer  or  director  of  labor  in  the  electrical  field,  if  he  is 
observant  of  the  progress  and  methods  of  his  men,  will  notice  among 
them  some  few  whose  natural  mechanical  ability,  intuitive  grasp 
of  principles,  coolness  in  emergencies  and  ability  in  handling  men 
stamp  them  at  once  as  naturally  fitted  for  the  profession  in  which 
"they  are  engaged ;  but  usually  owing  to  a  deficient  early  education, 


or  the  necessity  of  having  to  enter  upon  the  struggle  for  a  livelihood 
at  an  age  when  others  who  are  more  fortunate  are  pursuing  their 
studies,  they  are  handicapped  in  life's  race,  and  here,  it  seems  to  me, 
that  the  helping  hand  may  be  extended  and  the  rough  material  fash- 
ioned into  the  perfect  work.  How,  it  will  be  my  aim  to  show  later  on ; 
in  the  meanwhile  let  us  compare  the  two:  the  theorist,  fresh  from  his 
"Alma  Mater,"  and  the  untaught,  yet  apt  toiler. 

The  young  man  fresh  from  his  college  steps  forth  into  the  world 
as  Mr.  Venus  says,  "In  the  wicious  ignorance  of  youth,"  expecting 
that  there  will  be  an  immediate  rush  for  his  services ;  then  finds 
that  he  will  either  have  to  accept  a  subordinate  position  in  the 
works  of  some  large  company  or  else  a  minor  place  on  the  staff  of 
some  well  established  consulting  engineer.  In  the  first  case,  in  nine 
cases  out  of  ten,  he  feels  how  superior  he  is  to  the  work  that  he  is 
asked  to  do,  does  that  work  in  a  half-hearted  manner,  and  accepts 
the  first  outside  position  offering  him  more  money,  whether  capable 
of  handling  it  or  not ;  and  in  many  cases,  proving  unsatisfactory, 
drops  out  of  sight  and  ken,  or  joining  the  staff  of  some  well-known 
expert  who  has  devoted  weary  years  to  the  study  and  practice  of 
his  profession,  yet  who  may  not  be  the  possessor  of  a  degree,  the 
young  man  begins  by  pitying  the  ignorance  of  his  employer,  and 
hoping  in  time  to  impart  to  him  a  portion  of  the  knowledge  with 
which  his  brain  is  filled,  and  so,  lacking  in  the  practical  knowledge 
of  men  and  things,  with  a  narrowed  and  unreceptive  mind,  he  rushes 
boldly  in  where  "angels  fear  to  tread,"  and  in  a  brief  time  demon- 
strates how  utterly  unfitted  he  is  to  deal  with  the  practical  side  of 
the  profession,  until  at  length  his  long  suffering  employer  is  obliged 
to  more  or  less  gracefully  dispense  with  his  valuable  (sicj  services 
These  are  the  worst  cases,  but  even  with  the  best  ones  much  valuable 
time  must  be  wasted  in  teaching  that  on  leaving  college,  the  educa- 
tion of  an  electrical  engineer  has  but  begun,  and  that  tact,  judgment 
and  experience  in  handling  men  and  materials  have  all  yet  to  be 
learned,  and  this  teaching  is  exasperating  and  many  times  costly  to 
the  employer,  and  usually  entirely  unappreciated  by  the  subject. 

On  the  other  hand,  we  will  now  take  the  practical  worker  who 
has  worked  at  the  different  details  of  the  profession,  but  whose 
knowledge  of  the  principles  involved  may,  and  in  most  cases. does 
amount  to  nothing,  yet  who  is  most  eager  to  learn,  and  grasps  any 
crumbs  of  instruction  that  may  be  ihrown  him  with  an  avidity  that 
is  at  times  almost  pathetic ;  he  realises  his  deficiency,  and  is  willing 
to  do  anythiijq-  that  may  tend  to  better  his  condition  and  enable  him 
to  attain  knowledge. 

To  him  there  are  the  correspondence  schools,  which  are  excellent 
in  their  way,  but  limited  in  scope,  and  to  a  beginner  even  they  pre- 
sent obstacles  which  are  apt  to  discourage  him,  and  after  spending 
more  or  less  *:ime  striving  to  untangle  some  knotty  point,  he  be- 
comes discouraged  and  is  apt  to  drop  out  and  give  up  the  struggle, 
and  it  is  here  that  there  is  a  chance  for  those  employers  and  direc- 
tors who  possess  knowledge  to  assist  those  in  their  employ  who  have 
shown  the  aptitude  and  desire  to  learn,  of  which  I  have  spoken. 

This  may  be  done  by  devoting  an  evening  or  two  a  week  in  classes 
formed  from  among  their  men,  either  in  conjunction  with  the  corre- 
spondence school  or  text-books,  leading  them  gradually  over  the  first 
hard  places,  and  demonstrating  by  interesting  talks  .vith  simple 
apparatus  and  sketches  the  first  principles,  thus  encouraging  them 
and  leading  on  to  the  higher  steps. 

This  not  only  results  in  benefiting  the  men,  but  the  employer  as 
well,  for  as  they  become  more  efficient  his  own  labors  are  lightened, 
and  the  work  under  his  charge  is  done  with  more  intelligent  effort 
on  the  part  of  the  men  so  instructed,  and  the  little  time  given  by  him 
is  repaid  a  hundred  fold,  as  I  have  found  by  actual  trial :  the  results 
are  really  amazing. 

I  have  carried  on  such  classes  at  different  times,  and  I  have  never 
tound  the  interest  lag  or  the  attendance  diminish,  and  the  results 
shown  in  examinations  held  from  time  to  time  were  surprising, 
showing  as  they  did  the  earnest  and  thoughtful  effort  on  the  part  of 
those  who  attended  ;  while  the  results  in  their  work  were  :  t  once 
apparent. 

Such  classes,  beginning  with  simple  mathematics,  mechanical  draw- 
ing and  the  principles  of  electricity  and  magnetism  at  the  first,  then 
going  on  to  the  higher  grades,  working  in  conjunction  with  a  corre- 
spondence school  or  from  text-books,  are  feasible,  practical  and  not 
only  a  benefit  to  the  men  but  to  the  instructor  as  well,  and  result  in 
many  cases  in  starting  men  on  the  high  road  to  success  in  the  pro- 
fession. 

In  conclusion,  I  may  say  that  there  is  also  a  broad  field  for  the 
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philanthropist  who  desires  to  help  those  who  are  deserving  of  it,  by 
endowing  night  schools,  fashioned  after  the  principles  of  the  Pratt  In- 
stitute of  Brooklyn,  X.  Y.,  in  all  the  large  cities  where  the  eager  seeker 
after  knowledge  could  carry  still  further  his  desire  for  learning,  and 
many  a  naturally  bright  intellect  which  is  now  hampered  by  lack 
of  early  training  might  repay  to  the  world  at  large  by  his  achieve- 
ments in  the  future  the  money  thus  expended  in  his  behalf. 

Let  us  continue  to  plan  and  do  all  we  can  for  the  young  man 
who  is  fortunate  enough  to  be  able  to  afford  a  college  training,  but 
at  the  same  time  let  us  not  altogether  forget  the  great  army  of  prac- 
tical toilers  whose  patient  and  unnoticed  efforts  have  made  possible 
the  development  of  the  profession  to  the  point  at  which  it  stands  to- 
day, and  when  we  find  one  among  them  who  is  worthy  of  the  chance, 
give  him  an  opportunity  to  develop  the  genius  that  he  may  possess. 


Multiple  Telegraphy  by   Resonance. 


Professor  Pupin,  who  has  made  the  subject  of  the  propagation 
of  electric  waves  along  conductors  a  subject  peculiarly  his  own,  has 
recently  obtained  two  patents  (Nos.  707,007  and  709,008)  on  a  sys- 
tem of  multiple  telegraphy  based  on  resonance.  The  object  of  the 
invention  is  to  send  a  number  of  messages  simultaneously  over  a 
single  conductor  by  means  of  periodic  currents  of  different  period- 
icities. When  a  periodic  electromotive  force  acts  upon  a  conductor 
of  adjustable  electromagnetic  constants — that  is,  of  adjustable  ca- 
pacity, self-induction  and  resistance — then  by  varying  the  capacity 
or  self-induction,  or  both,  these  electromagnetic  constants  can  be 
proportioned  with  respect  to  each  other  in  such  a  way  as  to  make  the 
natural  period  of  the  conductor  equal  to  the  period  of  the  impressed 
electromotive  force.  The  conductor  and  the  electromotive  force  are 
then  in  electrical  resonance.  The  process  of  adjusting  the  natural 
period  of  the  conductor  so  as  to  render  it  resonant  is  called  "elec- 
trical tuning."  The  laws  which  underlie  electrical  tuning  and  elec- 
trical resonance  are  analogous  to  those  of  acoustical  tuning  and  re- 
sonance, as  Dr.  Pupin  has  pointed  out  in  his  various  original  papers 
on  the  subject  {I'idc  Iraiisactions,  A.  L  E.  E.,  May  17,  1893). 

A  resonant  conductor  offers  under  all  conditions  a  smaller  im- 
pedance to  the  electromotive  force  with  which  it  is  in  resonance 
than  to  any  other  electromotive  force.  Hence,  a  resonant  con- 
ductor can  act  as  a  current-selector;  that  is,  if  it  forms  part  of  a 
system  on  which  a  number  of  electromotive  forces  of  various  period- 
icities are  impressed,  then  its  impedance  will  be  smaller  to  that 
one  of  those  electromotive  forces  with  which  it  is  in  resonance 
than  to  any  other.  Thus,  in  a  system  of  conductors  having  adjust- 
able self-induction  coils  and  condensers  the  coils  and  condensers 
can  be  adjusted  in  such  a  way  that  each  conductor  will  have  a  differ- 
ent predetermined  natural  period,  and,  therefore,  each  part  will  res- 
onate to  a  periodic  electromotive  force  of  its  own  pitch  independ- 
ently of  the  presence  of  other  electromotive  forces.  Such  a  sys- 
tem of  interrelated  tuned  conductors  of  different  periodicities  acts, 
therefore,  in  consequence  of  its  resonating  properties,  as  a  set  of 
current  selectors.  This  forms  the  essential  feature  of  the  invention 
and  its  applicability  to  multiple  telegraphy  is  evident.  Dr.  Pupin 
claims  the  broad  method  disclosed,  of  disfribufing  electrical  energy, 
no  matter  for  what  purpose  it  may  be  used,  of  throwing  upon  a 
common  conductor  a  number  of  alternate  currents  of  different  fre- 
quencies, and  distributing  the  several  energies  of  these  currents,  each 
selectively  to  a  separate  electrical  translating  device,  and  he  also 
claims  the  method  disclosed  of  tuning  the  various  selective  parts 
to  different  periodicities.  These  methods  can  be  effected  by  many 
different  forms  of  apparatus. 

Referring  to  the  drawings  in  l""ig.  i.  i  is  the  common  conductor 
to  which  are  connected  three  telephone  transmitters,  2,  2  and  4.  in 
circuit  with  tlic  battery.  5.  The  secondaries  of  the  transformers, 
.«•  y  z  of  2,  3  and  4,  are  connected  in  parallel  to  wire  1  at  p,.  and  to 
ground  at  (/  (»'  C7'.  In  front  of  each  transmitter  is  a  tuning  fork. 
6  7  8,  each  tuned  to  a  different  note,  so  that  three  periodic  c.  m.  fs.. 
each  of  a  different  periodicity,  will  be  impressed  on  wire  r.  At  the 
receiving  end  are  three  branch  circuits,  a  b  c,  having  coils.  L  M  N. 
for  furnishing  the  auxiliary  self-induction,  and  condensers,  O  P  Q. 
for  furnishing  the  auxiliary  capacity,  by  the  proportioning  of  which 
self-induction  and  capacity  the  auxiliary  conductors  are  tuned.  The 
three  branch  circuits  are  groimded  at  (7'.  The  auxiliary  parts  of  the 
branch  circuits  arc  the  telephones  R  /?'  /?'.  placed  in  inductive  re- 


lation with  the  coil;  L  M  X  and  the  small  coils  surrounding  magnet 
or  soft«iron  corc^  /  m  n,  and  also  three  keys,  19  20  21.  Suppose  it  is 
required  to  send  a  message  from  transmitter  4  to  branch  a.  Coil  L 
has  a  predetermined  self-induction,  and  condenser  O  a  predeter- 
mined capacity,  their  values  being  such  as  to  render  branch  a  re- 
sonant to,  say,  a  frequency,  C,  the  note  of  fork  8.  The  telephone 
7^  is  acted  upon  inductively  by  coil  Z.  The  sound  of  the  telephone, 
R,  calls  the  attention  of  the  operator  in  circuit  a.  He  answers  by 
tapping  key  19,  the  breaks  being  heard  in  T*.  He  then  closes  the 
battery  circuit,  which  works  the  receiving  transmitter,  r,  and  the  re- 
ceiving instrument.  24,  is  then  ready  to  receive  the  electrical  impulses 
from   the   line.      These   impulses    are   given    in   the   following   way: 


Q-        <r'    ^ 


FIGS.    I    AND  2. — PUPIN    MULTIPLE  TELEGR.\PH. 

When  operator  at  4  closes  key  17,  an  alternating  current  of  fre- 
quency, C,  passed  to  branch  a,  and  acting  on  /  sets  diaphragm  of  r 
in  vibration,  producing  an  induced  current  of  the  same  frequency  in 
secondary  of  23,  which  current  passing  through  coil  of  sounder  24 
repeats  the  signals  sent  by  17.  This  set  of  signals  will  in  no  way  be 
interfered  with  by  the  simultaneous  transmission  of  signals  between 
branch  circuits  b  and  c"  and  transmitters  2  and  3  as  long  as  different 
frequencies  are  used.  An  adjustable  condenser  may  be  used  in  series 
with  each  receiving  instrument  to  reduce  its  electromagnetic  im- 
pedance to  a  minimum  for  the  frequency  to  be  used  in  that  branch. 
There  may  be  any  number  of  branch  circuits  at  each  end  of  the  line, 
and  each  branch  can  operate  simultaneously  as  transmitter  and  re- 
ceiver.    In  the  diagram  only  the  transmitting  apparatus  is  shown  at 
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KlU.    3. — I'UPIN     MULTIPLE    TELEGR.\PH. 
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one  end  and  the  receiving  apparatus  at  the  other;  but  in  practice  each 
would  have  botn.  and  any  number  of  sets  might  be  connected  in  the 
one  branch,  all  to  work  with  the  same  frequency.  In  Fig.  2  the 
branch  circuits  are  shown  inductively  connected  with  the  main  line, 
the  primaries  of  the  transformers  31  32  3^^  being  in  series.  They 
may  also  be  in  multiple. 

In  the  second  patent.  Dr.  Pupin  shows,  in  Fig.  3,  a  system  which 
is  substantially  like  that  ni  Fig.  2.  but  at  the  transmitting  end  is  pre- 
ferable to  that  of  Fig.  I.  A  number  of  generators,  as  C  and  D. 
suitably  constructed  and  operated  to  generate  currents  of  desired 
periodicities,  are  inductively  connected  to  the  line  j-  y  through  trans- 
formers .-f//  BG  with  keys  E  and  F  in  the  primary  circuits.  At  the 
receiving  end  are  the  branch  selective  circuits  connected  by  coils  IL. 
KM.  Adjustable  condensers.  RS.  and  adjustable  self-induction  coils. 
XP,  telephones.  T,  U,  constructed  with  secondary  coils  O  and  Q, 
complete  the  branch  circuits,  one  of  which  is  tnned  to  respond  to  the 
current  of  C.  and  the  other  to  that  of  D. 
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Dr.  Pupin  says  it  is  not  possible  to  calculate  mathematically  the 
values  of  the  self-induction  and  capacity  required  for  a  complex 
system,  though  the  mathematical  theory  suggests  in  a  general  way 
how  the  tuning  should  be  done.  The  use  of  iron  in  the  coils  should 
be  avoided;  the  ohmic  resistance  of  the  secondary  circuits  should 
be  as  small  as  possible.  The  adjustable  coils  should  have  as  large 
self-induction  as  possible,  and  the  condensers  should  be  adjustable  in 
small  steps.  With  these  genera!  cautions,  each  branch  should  be 
tuned  to  one  of  the  periodic  currents  by  varying  one  or  both  of  the 
electromagnetic  constants  until  the  maximum  effect  is  obtained.  It 
is  usually  necessary  in  a  complicated  system  to  make  a  preliminary 
tuning  of  all  the  branches  and  then  make  a  final  and  more  accurate 
tuning.  When  the  branches  are  once  tuned  to  the  appropriate  fre- 
quencies they  are  left  unchanged.  The  final  tuning  is  done  by  ad- 
justing the  frequency  to  suit  the  electromagnetic  constants  of  the 
circuits,  for  it  is  impossible  to  reach  in  each  branch  the  point  of  true 
maximum  selectivity  by  varying  only  the  constants.  Having,  there- 
fore, adjusted  approximately  the  circuits  to  respond  to  the  period- 
icities previously  selected,  the  final  step  to  be  made  is  then  to  vary 
the  frequencies.  This  is  easily  done  where  electromagnetic  oscil- 
lators are  employed. 

The  system  described  by  Dr.  Pupin  has  no  moving  synchronous 
parts.  It  is  applicable  either  to  selective  signaling  or  to  multiplex 
telegraphy,  and  whether  it  finds  practical  application  or  not,  it  is 
a  highly  interesting  and  original  contribution  to  the  telegraphic 
art.  It  serves  as  one  more  illustration  of  the  valuable  results  that 
applied  scientific  investigation  and  mathematical  reasoning  frequently 
have  to  offer  to  the  practical  industries. 


Improvement  of  Motor  Meters. 


An  interesting  patent  on  improvements  in  motor  meters  was  issued 
to  Prof.  Elihu  Thomson  last  week,  on  an  application  filed  in  Janu- 
ary, 1900,  his  object  being  to  simplify  and  cheapen  the  construction, 
and  render  the  operation  of  the  meter  uniform  over  all  ranges  of 
load.  It  is  especially  applicable  to  meters  operating  under  direct 
current.  A  register  is  provided,  driven  by  a  meter-motor  at  a 
speed  varying  with  the  load  on  the  consumer's  circuit,  in  which  the 
meter  is  installed  in  a  manner  usual  with  electric  meters,  and  a 
motor  comprising  an  armature  or  torque-producing  element  formed 
of  a  plurality  or  fiat  or  "pancake"  coils  moving  in  a  magnetic  field 
of  constant  strength.  The  field  for  the  sake  of  cheapness  and  con- 
venience is  excited  by  one  or  more  permanent  magnets,  between  the 
poles  of  which  the  pancake-coils  are  mounted  for  rotation.  As  many 
such  coils  as  desired  may  be  employed  and  symmetrically  disposed 
about  the  axis  of  rotation  and  supported  in  a  common  plane,  to 
which  the  load-current  of  the  consumer's  translating  devices  is  led 
through  a  suitable  commutator,  formed  of  three  segments,  and  a 
corresponding  number  or  multiple  thereof  of  armature  coils.  The 
small  number  of  segments  also  permits  the  commutator  to  be  made 
of  small  diameter,  thus  rendering  brush-friction  low.  A  type  of 
commutator  suitable  for  the  purpose  is  that  employed  in  the  Thom- 
son-Houston three-coil  arc  lighter.  In  shunt  to  the  armature  is  a  re- 
sistance of  such  value  as  to  take  the  maximum  portion  of  the  current 
flowing  through  the  meter. 

With  an  organization  of  the  kind  just  outlined,  the  effect  of  the 
friction  of  the  moving  parts  is  such  that  it  is  impossible  to  so  adjust 
the  meter  that  it  will  register  the  energy  consumed  with  substantial 
accuracy  both  at  low  and  at  high  loads.  If  the  meter  is  so  adjusted 
that  its  registration  is  accurate  at  the  normal  load  for  which  the 
meter  is  constructed,  there  will  be  a  considerable  inaccuracy  in  the 
registration  at  very  low  loads,  due  to  the  fact  that  the  friction  of  the 
moving  parts,  which  is  substantially  constant  at  all  speeds,  becomes 
a  greater  proportional  part  of  the  load  as  the  load  on  the  meter  de- 
creases. The  load  due  to  the  friction  of  the  moving  parts  is,  how- 
ever, small  in  comparison  with  the  load  on  the  meter  when  full- 
load  current  is  flowing  in  its  actuating  windings.  It  is,  therefore, 
possible  to  materially  increase  the  accuracy  of  registration  at  low 
loads  without  decreasing  by  so  great  an  amount  the  accuracy  at 
full  load  by  so  adjusting  the  meter  that  its  registration  will  be 
correct  at  some  point  intermediate  between  zero  and  full  load,  the 
particular  point  being  determined  in  accordance  with  the  range  of 
load  to  which  the  meter  is  likely  to  be  subjected.  The  meter  when 
thus  adjusted  will,  of  course,  register  too  low  at  low  loads  and  too 
high  at  full  loads ;  but  its  accuracy  will  on  the  whole  have  been 
substantially  increased.     It  is  not,  however,  possible  by  such  an  ad- 


justment to  make  the  registration  accurate  at  all  loads  up  to  the  full- 
load  limit  for  which  the  meter  has  been  designed. 

Prof.  Thomson  states  that  it  is  possible  to  so  modify  the  organ- 
ization above  specified  that  the  registration  of  the  meter  may  be 
made  substantially  accurate  both  at  light  loads  and  up  to  the  maxi- 
mum load  for  which  the  meter  is  designed,  and  one  of  the  features 
is  a  corrective  which  will  obviate  the  inaccuracies  above  referred  to 
and  will  render  the  registration  of  the  meter  truly  proportionate  to 
the  load  on  the  circuit.  A  retarding-magnet  system  comprises,  in 
addition  to  the  damper  which  slows  down  the  speed  of  the  meter 
motor  at  all  times,  an  auxiliary  damper,  consisting  of  an  electro- 
magnet Cc'-rying  a  current  varying  with  the  load  in  the  consumer- 
circuit,  and  provided  with  an  iron  core  so  proportioned  that  its 
magnetization  will  be  raised  to  or  near  the  point  of  saturation  as  the 
meter  load  approaches  a  maximum.  The  magnetization  of  this  auxil- 
iary damper  is,  of  course,  nil  at  zero  load;  but  as  the  load  comes  on 
its  damping  tendency  rapidly  increases  until  when  the  load  appraches 
a  certain  value,  where  the  core  of  the  electromagnet  approaches  satu- 
ration, the  curve  representing  the  retardation  due  to  the  auxiliary 
damper  becomes  flattened,  and  the  effect  of  the  said  damper  thereafter 
substantially  the  same  as  that  of  a  permanent  magnet.  With  such 
a  construction  the  meter  is  so  adjusted  that  it  registers  with  sub- 
stantial accuracy  at  full  load  when  the  core  of  the  auxiliary  damper 
is  saturated.  As  the  load  falls  off,  that  part  of  the  retardation 
which  is  due  to  the  auxiliary  damper  falls  off  at  first  slowly,  and  later 
at  an  increasing  rate  as  the  magnetization  falls  below  the  bend  in 
the  "curve  of  magnetization,"  until  finally  when  the  load  reaches 
its  minimum  value  it  becomes  practically  nil.  By  properly  design- 
ing the  electromagnet  constituting  the  auxiliary  damper  its  effect  may 
be  made  to  exactly  compensate  for  the  frictional  resistance  of  the 
moving  parts  of  the  meter,  so  that  the  curve  of  registration  will  be 
substantially  a  straight  line  up  to  the  maximum  load  for  which  the 
meter  is  designed,  it  being  understood  that  beyond  this  load  the 
curve  of  registration  is  likely  to  fall  off  somewhat,  probably  by  reason 
of  the  disproportionate  counterbalancing  effect  of  the  counter  electro- 
motive force  generated  in  the  meter-armature  at  such  loads. 


New  Telephone  Patents. 


The  issue  of  the  Patent  Oflfice  for  August  12  contributes  to  tele- 
phony four  patents,  all  relating  to  auxiliary  apparatus,  three  cover- 
ing protector  devices  and  one  a  screw  connection  for  cable  splices. 
The  inventor  of  the  latter  device  is  Mr.  Thomas  P.  Jones,  of  Oly- 
phant.  Pa.  The  device  is  simplicity  itself,  consisting  of  two  tubes, 
which  are  slipped  over  the  cable  sheath  (and  presumably  soldered 
to  it,  though  the  specification  does  not  say  so),  and  joined  together 
by  means  of  a  nut  on  one  sleeve  which  screws  over  a  threaded  collar 
on  the  other.  The  drawings  illustrate  the  device  sufficiently  clearly 
to  make   further   description    unnecessaiy.     Fig.    i    shows   the   com- 
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FIGS.    I    TO    4. — JONES    TELEPHONE    CABLE    CONNECTION. 

pleted  joint,  Fig.  2  a  section  with  the  nut  B  not  screwed  home.  Fig. 
3  is  a  section  on  line  y  y,  and  Fig.  4  a  section  on  line  Z  Z  of  Fig.  2. 
When  the  two  sleeves  of  the  union  have  been  slipped  on  the  cable, 
and  the  wires  spliced  in  the  usual  manner,  the  cable  is  wrapped 
with  waterproof  paper  or  other  covering  of  sufficient  quantity  to  fill 
completely  the  space  within  the  body  part  of  the  union,  when  the  nut 
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B  is  screwed  home,  compressing  the  covering  or  wrapping,  making 
a  sohd  air-tight  joint.  Mr.  Jones  claims  that  his  device  supplies 
a  rapid  method  for  connecting  telephone  cables,  affords  facilities 
for  repairing  wires  where  connected  when  necessary,  makes  a  more 
rigid  and  durable  connection  than  the  method  commonly  used,  and 
provides  for  disconnecting  the  cable  when  desired.  The  weak  points, 
however,  are  that  the  sleeves  must  be  soldered  to  the  cable  sheath 
to  make  a  moisture-proof  joint,  and  the  splice  in  a  paper-covered 
cable  must  be  "boiled  out"  before  the  union  is  closed,  so  that  a 
screw-joint  is  neither  more  rapid  nor  more  accessible  than  one  made 
by  the  method  commonly  used. 

Mr.  Frank  B.  Cook,  of  Chicago,  as  is  well  known,  makes  a  specialty 
of  protectors.  In  the  Electric:.\l  World  and  Engineer  for  July  19, 
1902  (Vol.  XL,  No.  3,  p.  97;  was  described  a  heat  coil  device  due 
to  Mr.  Cook,  and  this  he  now  follows  up  with  three  patents  on  pro- 
tectors and  various  arrangements  thereof,  having  a  fourth  with- 
held by  the  Patent  Office  in  order  to  determine  the  question  of 
interference.  The  original  application  for  the  present  patents  and 
the  one  in  interference  was  filed  July  29,  1896,  and  divisional  appli- 
cations were  filed  May  21,  1902,  so  that  Mr.  Cook's  protectors  have 
occupied  the  attention  of  the  Patent  Office  for  quite  a  considerable 
period.  One  patent  relates  to  a  protector  set  to  be  used  at  the  sub- 
scriber's station  one  to  a  system  of  strong  current  protection,  em- 
bodying all  the  required  protective  elements  and  a  signal  system 
lo  ind'cate  the  position  of  a  protector,  which  has  operated,  and  a 
terminal  box  equipped  with  protectors.  For  his  protector  set,  Mr. 
Cook  claims  "a  simple  and  compartively  inexpensive  construction, 
whereby  a  plurality  of  electrical  protectors  may  be  combined  and 
efficiently  employed  in  a  compact  and  easily  accessible  structure." 
Further,  the  protectors  arc  so  mounted  as  to  be  easily  connected 
with  the  circuit  wires,  and  there  are  details  and  features  of  improve- 
ment making  for  general  efficiency  and  serviceability.  Referring 
to  the  drawings,  as  shown  in  Figs,  i  and  2,  the  protectors  are 
mounted  on  a  porcelain  base,  //,  and  covered  by  a  glass  dome,  B, 
secured  by  a  nut,  c,  on  the  central  post,  C.  The  heat  coil  used  is 
that  described  in  Mr.  Cook's  patent  above  referred  to,  which  has  a 
metal  cap  or  plug  that  pulls  out  when  the  coil  operates,  allowing  the 


FIGS.    I    TO 


OOK    PROTECTOR    SET. 


supporting  spring  to  bend  outward.  The  coil.  /.  is  held  between  the 
stationary  spring.  K.  and  the  moving  spring.  //,  the  peculiar  form  of 
which  is  sliown  in  Fig.  7.  The  plate  E  (Fig.  6)  is  hdd  on  the  in- 
sulating ])latc,  D.  resting  on  a  shoulder.  C  on  post  C  by  nut  C.  on 
the  shoulders  <•*  it  supports  one  plate  of  each  of  the  arresters.  G  G\ 
and  the  shoulders  r'  are  adapted  to  m^kc  contact  with  H  when  H  is 
released  by  the  action  of  the  heat  coil.     It  will  be  seen  that  the  up- 


right spring  of  H  passes  behind  E,  and  its  inclined  spring  /i'  holds 
the  plate  (J'  against  the  plate  G  supported  on  the  shoulder  e*  of  E.  The 
plate  £  is  connected  to  ground  at  F,  and  each  H  plate  is  connected  1 
to  a  line  wire.  The  two  plates,  G  (T,  are  separated  by  a  strip  of  silk, 
g,  which  will  be  burned  out  by  a  heavy  stroke,  allowing  the  carbons 
to  come  together.     The  L  binding  posts  are  connected  to  the  sub- 


FIGS.    I    AND  2.^<:00K   SYSTEM   OF   PROTECTION. 

scriber's  instrument,  and  the  F  posts,  carrying  the  JJ  plates  arc 
connected  to  line.  Thus  it  will  be  seen  that  the  operation  of  cither 
coil  will  ground  the  line  by  allowing  an  //  spring  lo  come  in  contact 
with  E,  and  similarly  the  burning  out  of  the  silk,  g,  of  either  arrester 
will  cause  the  same  result.  Mr.  Cook  seems  to  have  produced  a  neat 
and  compact  protector  set. 

The  second  patent  aims  at  a  general  comprehensive  system,  in 
eluding  fuse-protectors,  heat-coils  and  carbon  lightning-arresters 
an  arrangement  whereby  any  heat-coil  will  signal  its  operation,  and 
an  arrangement  of  the  protectors  in  banks,  and  so  equipped  with 
signals  that  a  general  alarm  will  be  given  when  any  protector  oper- 
ates, and  also  a  signal  set  indicating  the  bank  containing  the  operated 
|)rc>tector.  The  line  fuse  protector  shown  by  Mr.  Cook  is  the  por- 
tion of  his  protector  inventions  which  finds  itself  in  interference. 
Referring  to  the  diagram,  Fig.  i,  C  is  the  line  fuse  protector  in  dis- 
pute attached  to  the  suspended  line  wire  outside  the  subscriber's 
premises  and  /•'  is  its  mate  at  the  central  office  end  of  the  line. 
attached  in  the  same  way ;  a  cable  box  or  pole  terminal  connection 
being  indicated  at  A'.  The  heat-coil  and  arrester  devices  are  tho"ic 
described  in  the  previous  patents,  as  clearly  indicated.  At  the 
central  office  the  spring.  h\  which  is  released  outw?rdIy  by  the 
operation  of  the  heat-coil,  has  a  bent  portion.  /»'.  adapted  to  make 
contact  with  the  plate  h*.  and  contact  being  al.';o  made  with  stop  «*, 
the  releasing  of  the  spring  closes  the  circuit  of  relay.  /.  which  in- 
•licatcs  the  protector  operated,  and  also  closes  the  local  circuit  con- 
taining alarm  bell  J.  Fig,  2  illustrates  the  arrangement  of  the  heat- 
coils  in  banks  or  sections,  arranged  according  to  the  method  just 
described  so  that  a  general  alarm  will  be  sounded  when  a  coil  has 
operated,  and  a  special  signal  will  be  set  indicating  the  bank  in  which 
the  operated  coil  is  situated. 

The  third  patent  covers  a  terminal  box  equipped  with  protectors 
and  including  the  signaling  circuit  for  annoimcing  the  operation  of 
a  protector  and  indicating  its  position.  The  terminal  box.  as  shown 
by  the  drawings,  is  the  st,indard  form  of  cable  head,  and  the  pro- 
tectors of  the  form  already  described  are  mounted  on  the  sides  in 
the  usual  manner.  Numbering  strips,  a'  a*,  are  attached  to  the  edge 
of  the  cover  a'.  The  springs  of  the  heat-coil.  B.  pass  through  a 
slotted  bar  of  insulating  material  carrying  metal  strips,  d,  on  its 
outer  edge,  with  which  spring  /''  makes  contact  when  a  coil  operates. 
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d\  on  its  inner  edge  to  receive  b^  and  d'  below  to  receive  the  bent 
contact  spring,  &°.  The  strips  d^  and  d"  form  the  contacts  for  clos- 
ing the  signaling  circuit  or  relay  /,  as  shovi^n  in  the  diagram,  Fig. 


FIGS.    I    TO   6. — COOK   TERMINAL  BOX. 

6.  The  details  of  the  terminal  and  arrangement  of  the  protectors 
are  so  clearly  illustrated  by  the  drawings  as  not  to  need  further  de- 
scription. 


CURRENT  NEWS  AND  NOTES. 


LINEMAN  WITH  SIX  LIVES.— h  lineman  was  fatally  shocked 
while  handling  an  electric  light  wire  in  Mount  Vernon,  N.  Y.,  re- 
centl}'.  The  coroner's  verdict  was  that  the  victim  met  his  death 
by  being  "electrocuted  six  times  by  an  electric  light  wire  containing 
1,500  volts." 


NAVY  WIRELESS  TELEGRAPHY.— Comnmmcat'ion  between 
Washington  and  Annapolis  was  established  last  week  by  wireless 
telegraphy  under  the  auspices  of  the  Navy  Department.  The  dis- 
tance is  about  35  miles,  which  in  view  of  other  achievements  the 
officials  have  decided  not  to  treat  as  sensational. 


THE  JUNEAU-SKAGWAY  SUBMARINE  CABLE  line  is 
again  out  of  commission.  After  a  recent  windstorm  in  Alaska,  the 
cable  was  found  to  be  damaged.  It  is  supposed  that  the  heavy 
seas  caused  the  armor  to  be  worn  off  by  chafing  on  the  rocks.  The 
Signal  Service  Bureau  will  make  repairs  as  soon  as  possible. 


A  LONG  FREE  TELEGRAAI.— The  Pope  celebrated  his  name- 
day  on  August  17.  Among  the  telegrams  of  congratulation  was 
one  of  20,000  words  from  the  Catholics  of  Catania,  Sicily.  The  re- 
ceipt of  this  long  message  caused  no  little  amusement  at  Rome  in 
ecclesiastical  and  other  circles,  as,  under  the  agreement  or  settle- 
ment with  the  Italian  government,  all  telegrams  for  the  Vatican  are 
accepted  and  delivered  free  of  charge. 


MARCONI  IN  LONDON.— A  special  cablegram  to  the  New 
York  Sun  says  that  Mr.  Marconi  arrived  in  London  August  13.  He 
declared  that  he  was  satisfied  with  his  recent  experiment  of  wireless 
telegraphy  on  board  the  Italian  flagship  "Carlo  Alberto,"  by  which 
messages  were  received  at  Cape  Skagen  from  Poldhu,  Cornwall, 
and  signals  at  Cronstadt  from  the  same  place,  distances,  respectively, 
of  850  and  1,400  miles.  He  says  these  experiments  prove  that  trans- 
atlantic wireless  telegraphy  will  be  successful   in  the   future. 


CHILIAN  TELEGRAPHS.— The  Director-General  of  Tele- 
graph, in  his  report  to  the  Chilian  Government  covering  the  year 
1901,  states  that  expenditures  in  the  course  of  the  year  for  tele- 
graphic installations  amounted  to  $29,881,  and  for  telegraph  wires, 
$76,329.51.  The  total  length  of  new  wires  put  in  place  was  169 
kilometers.  The  number  of  telegrams  dispatched  in  1901  is  detailed  as 
follows:  Private  telegrams,  1,231,000;  words,  16,974,413;  value,  $581,- 
004.12;  official  telegrams,  140,146;  words,  4,681,633;  value,  $148,- 
009.57.  The  cost  to  the  State  of  the  telegraph  line  to  the  Argentine 
Republic  is  given  as  $126,332. 


AERONAUTICS  FOR  ST.  LOUIS  FAIR.— We  have  received 
from  Prof.  W.  E.  Goldsborough,  of  the  Department  of  Electricity, 
of  the  St.  Louis,  1904,  Exposition,  a  cop}'  of  the  rules  and  regulations 
relating  to  the  aeronautic  competition,  for  which  $200,000  has  been 
appropriated,  half  of  which  goes  in  a  grand  prize.  One  prize  of  $3,000 
is  offered  for  "a  successful  attempt  to  drive  an  air-ship  motor  by 
energy  transmitted  through  space,  either  in  the  form  of  electric 
radiation  or  in  some  other  form  of  electrical  energy,  to  an  actual 
amount  of  one-tenth  of  a  horse-power  at  the  point  of  reception,  and  at 
a  distance  of  at  least  1,000  feet."  The  test  must  be  made  on  the 
Exposition  grounds  by  the  experts  of  the  jury. 


BOSTON  AUTOMOBILE  MEET.— It  is  stated  from  Boston 
that  under  the  auspices  of  the  Boston  Automobile  Club,  the  Boston 
Gentlemen's  Driving  Club  is  making  arrangements  for  what  is  to 
prove  the  greatest  automobile  race  meet  ever  held  in  this  country, 
at  Readville,  in  October.  There  is  already  a  promising  list  of  entries, 
prominent  amateurs,  including  Mr.  Vanderbilt,  have  been  invited 
to  participate,  while  negotiations  are  being  made  with  professionals 
for  what  are  expected  to  prove  popular  features.  It  is  expected 
that  about  185  carriages,  representing  the  Automobile  Club  of 
America,  will  be  at  the  club  after  the  endurance  run  from  New 
York,  and  it  is  expected  that  a  number  of  Ne^v  Yorkers  will  send 
over  their  fine  racing  vehicles  to  compete.  The  home  club  probably 
will  entertain  the  visitors,  after  which  all  will  join  in  a  run  to 
Readville.  It  is  believed  the  Readville  track  is  well  adapted  for 
auto  racing. 


THE  MAC  KAY  WILL.— Mrs.  John  W.  Mackay  and  her  son, 
Clarence  W.  Mackay,  filed  the  will  of  John  \V.  Mackay  at  Virginia 
City,  Nev.,  last  week.  The  will  bears  date  of  July  14.  1898.  and  was 
made  in  this  city.  Declaration  is  made  in  the  first  paragraph  of  the 
will  that  all  the  estates  of  the  testator  are  the  common  property  of 
his  wife  and  himself.  The  will  bequeathes  all  of  his  estates  subject 
at  the  time  of  his  death  to  Mr.  Mackay's  testamentary  disposition  to 
his  son,  Clarence  Hungerford  Mackay.  The  wife  and  son  are  named 
as  executors  without  bond,  and  are  given  power  to  sell  or  dispose 
of  the  estate  in  any  way  they  see  fit.  The  principal  property  of 
which  Mr.  Mackay  died  possessed  consists  in  stock  of  the  Com- 
mercial Cable  and  Postal  Telegraph  companies,  bonds  of  the  South- 
ern Pacific  and  Canadian  Pacific  Railroads,  and  real  estate  and 
mining  property  in  Texas,  California  and  Arizona.  The  valve  of 
the  estate  is  estimated  at  between  $50,000,000  and  $75,000,000.  The 
witnesses  to  the  will  are  Messrs.  A.  B.  Chandler,  E.  C.  Bradley  and 
W.  H.  Baker.  

OLD  MENLO  PARK.— The  New  York  Times  has  a  pathetic  note 
about  the  decay  of  Menlo  Park,  New  Jersey,  where  Edison  did  so 
much  of  his  famous  early  work.  "Edison  made  Menlo  Park  famous 
all  over  the  world  and  in  the  old  days  there  were  many  visitors  to 
the  little  place.  Even  to-day  many  persons  suppose  the  main  labor- 
atory of  Edison  is  still  at  Menlo  Park,  and  scarcely  a  day  passes 
that  the  postmaster  does  not  receive  some  letter  addressed  to  Edison. 
Those  were  boom  days  for  Menlo  Park.  Besides  the  Edison  plant 
two  other  factories  were  built,  and  it  looked  as  if  the  place  had  a  bright 
future.  Then  Edison  removed  his  plant,  and  the  prosperity  of  the 
village  came  to  a  sudden  stop.  Little  by  little  Menlo  Park  sank 
back  to  the  condition  of  a  country  village.  The  railroad  steadily 
decreased  the  number  of  trains  stopping  there.  To-day  an  air  of 
almost  melancholy  quiet  broods  over  the  place.  Although  the  plant 
has  fallen  into  decay  Edison  still  owns  it.  His  family  have  large 
interests  in  Menlo  Park.  A  short  distance  east  of  the  former  labor- 
atory stands  the  old  Edison  homestead,  which  is  the  property  of 
Mr.  Edison's  daughter.  In  its  time  it  was  an  imposing  structure. 
Tenants  were  hard  to  find,  the  buildings  fell  into  decay,  and  finally 
an  Italian  family  were  allowed  to  live  in  it  rent  free." 
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LARGE  TRANSFORMERS.— Whzt  are  said  to  be  the  largest 
electric  transformers  ever  manufactured  have  been  put  in  operation 
at  Chambly  and  Montreal.  These  transformers  are  20  in  number  and 
have  a  total  capacity  of  750,000  lights.  By  their  use  the  current  at 
Chambly  is  raised  to  a  voltage  of  25,000,  and  transmitted  at  that 
pressure  to  Montreal,  where  it  is  lowered  to  2,000  volts. 


MARCONI  STATIONS  THROUGHOUT  THE  WORLD.— It  is 
announced  that  Mr.  Vyvyan,  engineer  in  charge  of  the  erection  of  the 
Marconi  wireless  telegraph  station  at  Table  Head,  will  leave  shortly 
for  South  Africa,  where  he  will  superintend  the  erection  of  a  similar 
station  at  Cape  Town.  It  is  likely  that  he  will  first  put  the  Cape 
Breton  station  in  operation  before  leaving.  The  plan  of  the  Marconi 
C(*mpany  is  to  establish,  as  soon  as  possible,  a  chain  of  long-distance 
wireless  stations  in  different  parts  of  the  world.  Within  a  year,  it 
is  expected,  there  will  be  one  station  in  Canada,  two  in  the  United 
States,  one  in  Central  America  or  the  West  Indies,  one  in  South 
Africa,  and  one  on  the  continent  of  Europe. 


A  MULTIRATE  METER  has  been  patented  to  Mr.  A.  D.  Lunt, 
and  involves  details  controllable  from  a  central  station  or  other 
suitable  point  for  altering  at  will  the  rate  of  registration  of  energy 
consumption  on  a  distribution  system  or  portion  of  a  system  fed 
from  said  station,  the  operation  being  effected  without  the  employ- 
ment of  any  additional  conductors  between  the  meter  and  the 
central  station,  and  without  the  utilization  of  a  ground  on  the  sys- 
tem, as  has  heretofore  been  proposed.  This  result  is  accomplished 
by  the  employment  of  an  actuating  device  located  in  the  vicinity 
of  the  meter,  arranged  so  as  10  respond  to  alternating  currents  of 
suitable  selected  frequencies  sent  over  the  distribution  system  from 
the  central  station.  A  current  of  one  selected  frequency,  for  ex- 
ample, will  serve  to  move  the  actuating  device  in  one  direction, 
while  a  current  of  some  other  selected  frequency  causes  an  opposite 
movement.  The  movements  thus  produced  may  be  utilized  to 
change  the  rate  of  the  meter  in  any  usual  or  ordinary  manner — as, 
for  example,  by  cutting  in  or  out  resistance  in  the  armature  circuit 
of  the  meter  or  by  shifting  the  registration  from  one  recording  de- 
vice to  another. 


NIAGARA  POWER  IN  CANADA.— The  Ontario  government 
has  so  modified  the  regulations  governing  the  grant  of  additional 
water  privileges  at  Niagara  Falls  to  the  Ontario  Power  Company 
that  no  further  opposition  is  anticipated  from  the  Canadian  Power 
Company,  the  original  lessees  of  the  Falls  power.  Both  companies 
will  proceed  now  on  a  basis  of  50,000-hp  development  each,  and  it  is 
understood  that  the  bulk  of  the  power  has  already  been  arranged  for. 
The  Toronto-Niagara  Power  Company,  which  will  bring  the  Can- 
adian Company's  power  to  the  city  of  Toronto,  expects  to  use  about 
20,000  horse-power  in  the  city  and  the  immediate  vicinity.  This  will 
displace  something  like  200,000  tons  of  hoft  coal  per  annum,  now  im- 
ported from  the  United  States.  At  the  recent  meeting  of  the  Niagara 
Falls  park  commission,  the  application  of  the  Ontario  Power  Company 
for  permission  to  take  water  from  Niagara  River  as  well  as  from  the 
Wclland  River,  was  argued  with  the  result  that  the  commissioners 
will  recommend  to  the  Ontario  government  that  the  application  be 
granted,  subject  to  the  condition  that  the  company  must  submit  de- 
tailed plans  of  the  proposed  works  to  (he  Commissioner  of  Public 
Works  for  Ontario.  An  opportunity  then  will  be  afforded  to  the  Can- 
adian Power  Company  to  state  any  objections  which  that  company 
may  have  to  the  proposed  plans. 


HANGER  FOR  TRANSFORMERS.— Mr.  J.  J.  Wood,  the  well- 
Known  electrical  engineer  of  Fort  Wayne.  Ind.,  has  taken  out  a  patent 
on  an  improved  hanger  for  transformers,  etc.  It  is  customary  to 
suspend  transformers  from  the  cross-arms  of  poles  by  means  of  a 
supporting  mcnihcr  iiaving  its  upi>cr  end  bent  to  fit  over  one  of  the 
crosr.-arms.  and  which  is  generally  called  a  "hook."  The  casing  of 
the  transformer  is  usually  attached  to  the  hook  by  means  of  bolts 
passing  through  the  hook  and  carrying  nuts  at  their  ends  at  the  back 
face  of  the  hook.  These  nuts  often  coincide  in  position  with  a  lower 
cross-arm,  so  as  not  to  interfere  with  the  proper  setting  of  the 
hook.  When  it  is  desired  to  remove  the  transformer,  the  nuts  have 
to  be  loo.scncd,  and  as  they  have  usually  rusted  fast  by  exposure  to 
the  weather,  and  as  the  operator  is  in  a  very  difficult  position  for 
working  a  wrench,  the  releasing  of  the  transformer  from  the  hook  is 
a   matter  of  ronsidcrnble  difficulty.     When   the  nut   is  finallv  with- 


drawn it  is  often  lost,  as  well  as  the  bolt  Mr.  Wood  avoids  these 
disadvantages  by  the  provision  of  a  supporting  member  (which 
may  be  in  the  shape  of  the  usual  hook)  which  has  an  uninterrupted 
f^at  rear  face,  so  that  it  may  lie  evenly  against  the  cross-arm,  no 
matter  at  what  position  the  latter  occurs.  Complementary  engaging 
parts  on  the  supporting  member  and  the  casing  are  provided  for 
clamping  the  supporting  member  with  the  casing,  comprising  a 
lug  stud,  corresponding  members  on  the  front  engaging  the  lug  and 
locking  .securely.  The  annoyance  of  losing  small  parts,  such  as 
bolts  or  nuts,  is  avoided  by  permanently  connecting  the  attaching 
means  to  the  supporting  member.  The  difficulty  occasioned  by  the 
necessity  of  using  a  wrench  upon  a  rusted  nut  from  a  seat  on  the 
cross-arm  of  a  pole  is  avoided  by  the  provision  of  a  wedge  which 
holds  the  parts  fast  together,  but  which  may  be  released  by  a  blow 
in  the  proper  direction  from  a  hammer  or  other  tool. 


OBVIATING  TROLLEY  ELECTROLYSIS  is  the  purpose  of  a 
patent  granted  to  Mr.  H.  F.  Parshall,  the  American  electrical  en- 
gineer now  practicing  in  London.  He  establishes  in  the  various 
railway  sections,  corresponding  to  the  several  feeders  of  the  system, 
an  assisting  electromotive  force  tending  to  prevent  the  dispersion 
of  the  currents  through  the  earth  by  establishing  what  might  be 
regarded  as  a  negative  potential  at  the  rails  in  the  several  track 
sections,  thereby  establishing  a  condition  which  might  be  loosely 
described  as  an  "electric  suction"  in  the  metallic  path  leading  to 
the  distributing  station.  At  the  distributing  station  are  installed 
electromotive  devices,  corresponding  in  number  to  the  number  of 
feeder  sections  in  the  system,  and  connected  by  independent  con- 
ductors with  the  rails  or  return  circuit  at  points  of  the  track  varying 
in  distance  from  the  distributing  center.  For  such  purpose  he  uses 
a  motor  generator  having  two  independent  armature  and  field-magnet 
windings,  one  pair  acting  as  a  motor  and  the  other  as  a  generator 
or  booster.  One  set  of  these  armature  windings  in  the  several 
electromotive  devices  has  one  terminal  connected  to  the  several 
trolley-supply  sections,  and  the  other  to  a  generator  lead  close  to  the 
station.  The  other  set  of  armature  windings  has  each  one  terminal 
connected  with  earth  at  the  distributing-station,  the  other  with  the 
rails  or  return  conductor  at  points  varying  in  distance  from  the 
station.  Thus  the  electromotive  devices  have  their  driving  members 
operated  under  a  voltage  varying  with  the  distance  of  the  point  pro- 
tected and  their  driven  members  supplied  with  an  assisting  electro- 
motive force  varying  in  a  corresponding  way.  The  range  of  potential 
of  the  return  circuit  above  or  below  that  of  the  earth  connection  at 
the  station  existing  at  different  points  of  the  system  is  in  many 
places  regulated  by  rules  established  by  boards  of  trade  or  other 
authorities.  This  voltage  is  always  low,  amounting  to  only  a  few 
volts.  It  is  evident  that  with  such  low  pressure  in  view  of  the 
excellent  conductivity  of  the  metallic  return  circuit  provided,  but  a 
small  proportion  of  the  current  will  leak  to  earth  and  be  a  possible 
source  of  damage  to  intervening  pipes  or  metallic  structures.  The 
invention  comprises  one  or  more  motor  generators  located  at  the  dis- 
tributing station,  each  motor  operating  under  a  constant  field  and 
having  its  armature  operated  at  a  voltage  proportionate  to  the  dis- 
tance from  the  station  of  the  point  to  be  protected,  and  having 
its  generating  boosting  winding  connected  with  the  return  circuit 
at  such  point  as  to  divert  the  earth  currents  and  to  assist  their  flow 
back  to  the  station  through  a  metallic  path. 


Letter  to  the  Editors. 


The  Effect  of  Electric  >X'aves  on  the  Human  Brain. 


To  thf  Editors  of  Electrical  IVorld  and  Engineer: 

Sirs. — In  your  issue  of  June  21st  there  appears  a  criticism  by  Mr. 
Collins  of  methods  described  by  us  in  an  article  on  "The  Effect  of 
Electric  Waves  on  the  Human  Brain."  which  was  published  in  your 
issue  of  May  31st.  and  while  disclaiming  any  wish  on  our  part  to  en- 
ter into  a  controversy  with  Mr.  Collins,  we  beg  to  indicate  a  few 
points  which  are  apparently  not  well  understood. 

The  three  coherers,  as  well  as  the  whole  apparatus,  were  those  used 
repeatedly  by  Professor  Rutherford  in  class  and  public  lectures  on 
"Wireless  Telegraphy."  While  wc  have  Mr.  Collins'  assurance  that 
a  description  of  these  instruments  would  Form  an  unique  chapter  in 
the  history  of  Wireless  Telegraphy,  yet  this,  with  many  others  of 
his  statements,  we  beg  to  doubt. 
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Again,  while  Mr.  Collins  finds  accumulators  only  of  service  for 
"operating  an  automobile"  and  not  for  "delicate  tests,"  we  can  at 
present  think  of  few  cases  where  dry  cells  are  to  be  preferred.  And 
why  an  accumulator  with  an  e.  m.  f.  of  2.2  volts  and  an  internal  re- 
sistance of  (say)  0.02  ohms,  is  not  as  serviceable  and  as  suit- 
able for  delicate  tests  as  two  dry  cells  of  e.  m.  f.  of  2.5-3.0  volts  and 
internal  resistance  of  (say)  0.2  ohms,  on  a  circuit  having  a  resist- 
ance of  1000-5000  ohms — our  non-cohering  minds  fail  to  grasp.  We 
may  say  that  we  also  used  the  current  from  the  iio-volt  circuit, 
cutting  it  down  by  means  of  a  resistance  frame,  and  using  potential 
differences  between  0.  and  23  volts.  That  a  "fresh"  brain — or  a 
brain  of  a  living  animal — conducts  electrolytically,  we  may  fairly 
regard  as  proven :  to  the  electro-chemist  the  te.<;ts  of  an  electrolyte 
is' whether — or  not — the  substance  gives  a  polarization  current.  On 
passing  the  current  through  a  fresh  brain,  oxygen  and  hydrogen  are 
liberated  at  the  poles;  on  stopping  the  current  and  measuring 
the  polarization  e.  m.  f.  it  is  invariably  found  to  be  1.7  volts — the 
decomposing  voltage  for  sodium  chlorides — the  obvious  deduction 
is  surely  logical. 

We  made  no  statement  that  the  brain  matter  was  analogous  to 
alkaline  solutions,  and  what  deduction  Mr.  Collins  wishes  us  to 
draw  from  his  illustration  of  the  efifect  of  heat  on  sodium  chloride  and 
brain  matter,  we  fail  to  understand.  He  is  doubtless  aware  that  the 
brain  substance  is  a  complex  compound — or  combination  of  com- 
pounds— of  carbon,  with  oxygen,  hydrogen,  nitrogen,  phosphorus 
and  other  elements.  On  applying  heat  the  water  is  first  driven  off ; 
dry  cerebral  substances,  in  the  one  case,  and  the  dry  sodium-  chloride, 
in  the  other,  are  left.  On  further  heating,  the  former  is  decomposed, 
leaving  some  carbon,  the  chlorides  of  potassium,  sodium  (magnes- 
ium and  calcium),  ferrous  phosphate,  etc. — the  total  ash  amounting 
to  2.9-7.1  pts.  per  1,000. 

Similarly,  sodium  chloride  heated  to  a  high  temperature  under 
pressure,  would  be  decomposed  into  chlorine  and  sodium ;  the  sodium 
could  then  be  condensed  and  a  "conductor"  thus  obtained.  But  how 
would  this  result  enhance  the  value  of  Mr.  Collins'  argument?  Does 
"he  mean  to  imply  that  the  brain  matter  is  actually  decom- 
posed into  carbon  by  the  passage  of  electric  waves?  Of  course 
there  is  no  experimental  proof  at  present,  pro  or  con,  for  such  a  sup- 
position ;  but  if  so,  reasoning  by  analogy,  truly  an  ordinary  thunder 
storm  would  be  direly  pathogenic  in  its  effects.  While  we  ha-'e 
condemned  Mr.  Collins'  telephone  method  as  defective — since  audi- 
tory judgments  are  always  more  liable  to  be  erroneous  than  are  vis- 
ual; the  ear,  no  matter  how  unprejudiced  the  observer  may  be,  often 
hears  at  the  telephone  what  it  desires  to  hear ;— yet  we  have  "in  an  un- 
obstrusive  little  foot-note"  (and  in  two  other  places  in  the  course  of 
our  article)  spoken  of  Kohlrausch's  method  of  measuring  resist- 
ances. As  Mr.  Collins  is  doubtless  aware,  this  is  effected  by  means 
■of  a  telephone  and  an  alternating  current,  with  freshly  platinized 
•electrodes.    This  method  gives  an  accuracy  of  .1%. 

Mr.  Collins  defends  his  method  by  referring  to  the  fact  that  Signor 
Marconi  used  the  telephone  receiver  in  his  most  crucial  test;  we  are 
fully  aware  of  the  fact,  but  would  beg  to  remind  Mr.  Collins  that 
just  as  his  experiments  were  "qualitative  and  not  quantitative,"  so  the 
difference  between  his  "brain-coherers"  and  those  of  Signor  Marconi, 
was  qualitative  rather  than  quantitative.  We  are  prefecly  willing  to 
admit  the  delicacy  of  the  telephone  receiver,  when  carefully  man- 
ipulated, but  we  most  emphatically  do  not  admit  that  it  is  as  decisive 
and  as  impossible  of  an  erroneous  interpretation  as  is  the  milliam- 
meter,  an  instrument  which  leaves  nothing  to  the  individuality  of  the 
observer.  Not  only,  however,  did  we  fail  to  detect  any  change  of 
resistance  in  the  brain  with  a  milliammeter,  but  an  attempt  to  do  it 
with  Kohlrausch's  apparatus,  was  equally  unsuccessful.  That  is  to  say, 
with  our  apparatus  the  coherer  effect  in  the  brain  did  not  amount  to 
i-ioth  of  I  per  cent. ;  to  measure  closer  we  thought  useless,  since  a 
■change  in  temperature  of  1-20°  C.  would  mean  a  change  in  resistance 
of  i-ioth  of  I  per  cent. —  (Textbooks  of  Physiology — Schaffer,  Kirke, 
Mills,  etc.) — this,  be  it  remarked,  in  spite  of  the  fact  that  the  resistance 
in  the  control  coherers  dropped  from  35,000  to  4  ohms  when  the 
waves  were  passed  from  the  same  distance. 

We  are  still  inclined  to  doubt  that  this  can  be  satisfactorily  ex- 
plained on  the  basis  of  electrostatic  stresses  in  the  intervening  dielec- 
tric as  proposed  by  Mr.  Collins.  Moreover,  since  no  difference 
could  be  detected  in  the  coherer  action  when  placed  at  distances  of 
4,  10,  and  25  feet  from  the  coil,  all  influence  from  "disrupted  dis- 
charge through  the  field  of  force"  etc.,  must  have  been  entirely  neg- 
ligible. 


Mr.  Collins  regards  the  fact  that  our  transmitter  was  capable  of 
sending  waves  500  miles  as  an  objection  to  our  having  placed  the 
coherer  4,  10  and  25  feet  away.  His  next  sentence :  "At  that  dis- 
tance a  coil  giving  a  maximum  spark  of  2  cm.  will  act  upon  a 
properly  constructed  coherer  without  any  disrupted  discharge  through 
the  field  of  force  set  up  by  the  surging  of  the  low-frequency, 
high-potential  currents  alone" — is  evidently  intended  to  give  the  clue 
to  his  line  of  reasoning;  in  which  case  we  must  confess  that  we  are 
utterly  at  a  loss  to  see  the  connection. 

To  pass  from  the  physical  to  the  physiological  aspect  of  the  phe- 
nomena attributed  by  Mr.  Collins  to  the  Hertzian  waves,  we  beg  to 
draw  his  attention  to  the  fact  that  "hypnotic  suggestion"  had  abso- 
lutely nothing  to  do  with  our  explanation  of  the  accident  quoted — the 
phrase  is  Mr.  Collins'  entirely.  A  great  majority  of  people  have 
either  seen  a  person  faint  or  have  themselves  "felt  their  heart  stop," 
in  the  popular  phrase,  for  an  instant,  when  under  the  stress  of  some 
violent  emotion :  death  from  shock  is  simply  a  similar  condition 
carried  to  a  further  stage.  As  Mr.  Collins  accuses  us  of  believing 
in  action  at  a  distance,  without  being  able  to  trace  either  the  nature 
or  the  paths  of  the  agency  at  work,  we  may,  perhaps,  be  pardoned  if 
we  trace  somewhat  fully  the  actual  course  of  events. 

As  a  result  of  something  taking  place  in  the  external  world,  waves 
of  light  or  sound  reach  the  special  senses,  and  art  conveyed  to  the 
centers  in  the  brain  as  nerve  impulses  which  they  affect  so  as  to 
cause  sensations  of  sight  and  hearing.  When  these  afferent  impulses 
are  sufficiently  powerful,  disagreeable,  or  painful,  they  cause  a 
lesser  or  greater  degree  of  paralysis  of  those  centers  governing  the 
functions  most  necessary  to  life,  such  as  respiration  and  circulation. 

The  result  is  an  immediate  and  pronounced  lowering  of  the  blood 
pressure,  with  consequent  cerebral  and  medullary  anaemia,  causing, 
first,  loss  of  consciousness,  and  later,  arrest  of  the  cardiac  and  res- 
piratory functions.  At  the  same  time  the  blood  pressure  may  fall 
so  low  that  the  coronary  circulation  is  impoverished  and  the  heart 
itself  dies  from  lack  of  oxygen. 

But  as  a  discussion  of  this  subject  would  belong  more  to  the 
province  of  medicine  than  electricity,  we  beg  to  refer  Mr.  Collins 
to  the  authorities  quoted :  we  may,  perhaps,  be  permitted  quotations 
from  such  recognized  authorities  as  Dr.  Osier  and  Dr.  Lauder  Brun- 
ton. 

"Bodily  shock  or  concussion  is  not  necessary.  The  affection  may 
follow  a  profound  mental  impression ;  thus,  an  engine-driver  ran  over 
a  child  and  received  thereby  a  very  severe  shriek,  subsequent  to 
which  the  most  pronounced  symptoms  of  neurasthenia  developed.^'' 
Dr.  Osier  then  goes  on  to  cite  cases  in  which  fatal  organic  changes 
in  the  brain  and  cord  have  supervened. 

"Convulsive  movements  and  fibrillary  twitches  of  the  muscles,  and 
especially  of  those  in  the  face,  are  observable."'  (Cf.  twitching  of 
cephalic  muscles  in  case  of  rabbits.) 

"Nor  must  the  effect  of  mental  emotion  be  left  out  of  account,  as 
this  is  sometimes  sufficient  of  itself  to  cause  death  without  any 
injury  to  the  body  whatever.""  The  author  then  cites  the  case  of 
an  absolutely  healthy  man  who  was  blind-folded  and  "beheaded"  by 
means  of  a  blow  with  a  wet  towel  on  the  nape  of  the  neck ;  death 
was  instantaneous. 

Under  the  predisposing  causes  of  shock.  Dr.  Dawbarn  mentions 
fear  as  a  very  considerable  factor :  he  narrates  the  death  of  a  man, 
"apparently  of  sheer  cowardice,  some  hours  before  the  time  set  for 
operating  upon  piles.'" 

Does  Mr.  Collins  imagine  that  we  regard  "hypnotic  suggestions" 
as  the  cause  of  death  in  these  and  similar  cases?  Most  assuredly  we 
do  not :  but  as  he  has  not  apparently  a  very  clear  idea  of  what  he 
means  by  '.hat  term,  we  beg  to  refer  him  to  Professor  James,  of  Har- 
vard, in  whose  work  he  will  find  a  very  lucid  resume  of  the  three 
main  theories  of  hypnotism. 

The  lessened  surgical  mortality  under  anaesthetics  is  due  to  the 
fact  that  these  deleterious  afferent  impulses  are  prevented  from 
reaching,  or  at  least  being  "apperceived"  in  the  nerve  centers,  and 
are  thus  unable  to  cause  reflex  medullary  paresis.  Mr.  Collins  was 
able  to  obtain  a  cohering  action  in  an  anaesthetized  brain,  and  con- 
sequently, unless  he  is  able  to  give  a  totally  different  reason  for  all 
the  cases  of  death  mentioned  in  the  reterences.  we  shall  maintain 
that  not  only  are  his  experimental  methods  defective,  but  that  his 
reasoning  is  also  inconsistent. 

Again,  if  Mr.  Collins  were  able  to  obtain  a  cohering  action  in 
a  brain  under  the  much  deeper  narcosis  of  ether,  how  does  he  recon- 
cile that  result  with  the  fact  that  a  child  may  sleep — if  kept  quiet 
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and  very  tired — through  a  thunderstorm  which  would  cause  it  the 
most  acute  terror  when  awake?  According  to  his  theory,  the  child, 
too,  should  have  a  much  more  powerfully  cohering  brain — his 
theory  assumes  that  all  such  phenomena  of  terror,  etc.,  are  due 
to  a  cohering  action  of  the  brain. 

To  conclude:  Mr.  Collins,  after  some  experiments  tending  to 
prove  that  the  brain  is  a  coherer  when  a  coil  giving  a  2-cm.  soark 
is  used,  deduces  an  explanation  of  death  "from  shock"  durmg  an 
electrical  storm.  This  theory  we  have  attacked,  and  until  Mr.  Col- 
lins supplies  evidence  to  the  contrary,  we  shall  continue  to  think 
that  waves  from  an  apparatus  with  a  5  or  50-centimeter  spark-gap 
are  as  much  like  those  propagated  during  an  atmospheric  electrical 
storm  as  are  waves  from  his  apparatus. 

Our  thanks  are  due  to  Drs.  Barnes  and  Morrow  for  their  valuable 
criticism  and  advice. 


I.     Osler:.  Practice  of  Medicine,  pp.  1 132-1 135. 

2.  Lauder  Brunton:.   Practitioner,  XL,  p.  241-258. 

3.  D.\wbarn:.  Shock.     New  York  Medical  News,  1899.  LXXIV., 
299-234. 

4.  Crompton:     Guy's  Hosp.  Reports,  1887,  3s.  XXIX.,  150. 

5.  Reeve:     Medical  News.  Philadelphia,  1887.  L  6, — Death  from 
Introduction  of  an  Aspirator. 

6.  Thomas:     Lancet,  1898,  ii.,  1390. 

7.  Barrow  :     Lancet,  1898,  ii.,  323. 

8.  James  :    The  Principles  of  Psychology,  Vol.  ii.,  593-616. 

It  may  be  noted  that  only  a  few  of  the  more  easily  accessible  in- 
stances among  a  mass  of  such  literature  have  been  chosen. 

J.  Grauam-Willmore. 
D.  McIntosh, 
McGill  University,  Montreal,  Canada. 


Dynamos,  Motors  and  Transformers. 

Compound  Non-Synchronous  Motor. — Latour. — A  communica- 
tion in  which  he  replies  to  the  communications  of  Feldman  and  Hey- 
land.  He  has  built  a  machine  of  27-hp,  in  which  the  commutation 
is  perfect.  With  twice  the  normal  current  there  is  no  sparking 
whatever.  As  motor,  this  machine  operates  with  a  power  factor 
equal  to  unity  at  any  load ;  it  runs  above  synchronism  at  no  load  and 
synchronous  at  full  load.  But  he  could  also  operate  it  like  Heyland, 
synchronous  at  no  load  and  below  synchronism  when  loaded;  he, 
however,  prefers  synchronism  at  full  load.  No  shifting  of  the 
brushes  is  required  in  practice,  the  slip  causing  only  very  slight  dis- 
turbances in  the  commutation.  As  a  generator,  his  machine  retains 
enough  permanent  magnetism  and  becomes  at  once  self-exciting, 
like  a  direct-current  shunt  dynamo.  Without  a  shifting  of  the 
brushes,  and  when  the  constancy  of  the  frequency  is  of  no  import- 
ance, he  generally  operates  it  below  synchronism  at  no  load  and 
synchronous  at  full  load;  but,  like  Heyland,  he  could  run  it  syn- 
chronously at  no  load  and  above  synchronism  when  loaded.  He 
concludes  with  the  following  sentence  in  italics :  "If  my  generator 
is  compounded,  it  remains  theoretically  synchronous  at  any  load." — 
Elelc.  Zcit.,  July  3. 

Induction  Motor. — Lindstroem. — An  article  on  the  calculation  of 
the  characteristic  curves  of  the  induction  motor.  There  exist  two 
such  methods:  the  one  graphical,  by  Heyland,  which  in  its  simple 
form  enables  one  to  find  very  quickly  the  approximate  properties  of 
the  motor;  the  other  analytical,  by  Steinmetz.  distinguished  es- 
pecially by  the  fact  that  it  gives  exact  results.  The  present  author 
describes  another  method  for  determining  the  characteristic  curves 
of  the  induction  motor ;  he  starts  from  a  diagram  and  then  applies 
only  simple  trigonometry;  the  method  is  based  upon  Kapp's  trans- 
former diagram,  btit  .Steinmet/'s  terms  are  used;  the  result  of  his 
method  is  identical  with  that  of  Steinmetz.  and  the  calculation  re- 
quires about  the  same  amount  of  work.  The  method  can  be  used 
for  single-phase  motors  and  motors  connected  in  cascade. — Elck. 
Zcit..  June  17. 

references. 

Ihrcct-Cuncnt  Machines. — Trvi.ski. — A  communication  referring 
to  a  recent  paper  of  NiclliamnuT.  in  which  he  had  discussed  the 
conditions  of  sparklcss  running  of  direct-current  machines  and  the 
influence  which  the  type  of  winding  has  upon  it.  The  present  author 
describes  some  experiments  which  show  this  influence. — Elek.  Zcit., 
June  12. 

Shunt  Rcfiuhtor.—KKAVsr..  Erlacher,  Hanke. — Two  illustrated 
conmiunications  dealing  with  methods  for  determining  the  number 
iMid  values  of  the  steps  of  the  regulator  of  a  shunt  generator  with 
self-excitation. — Elck.  Zcit.,  June  10.  July  3.  24. 

Lights  and  Lighting. 

E.rpcritncnts  tciV/i  Fcry  Large  Electric  A  cs. — Rev.— An  abstract 
of  a  paper  read  before  the  International  Society  of  Electricians,  in 
Paris,  in  which  ho  described  his  experiments  with  electric  arcs  in 


conjunction  with  Blondels  work  on  projectors  in  1892  to  "94,  1899, 
1901,  and  quite  recently  with  Jigouzo.  Among  the  foremost  general 
conditions  to  be  fulfilled  for  good  regulation,  are  the  use  of  a  com- 
pound machine,  good  carbons  and  a  large  steadying  resistance.  A 
J50-ampere  arc  implies  the  use  of  a  steadying  resistance,  absorbing 
as  much  as  62  volts ;  this  figure  applies  to  the  best  quality  of  carbons. 
The  quality  of  samples  obtained  from  the  best  firms  is  still  unre- 
liable, but  the  (French)  author  states  that  French  carbons  are  the 
least  unreliable  in  average  quality.  From  careful  measurements 
made  by  different  methods  he  concludes  that  the  intrinsic  illumina- 
tion of  the  crater  increases  with  the  current.  Photometric  measure- 
ments show  a  continuous  variation  of  photometric  intensity  without 
any  noticeable  variation  of  current.  It  is  quite  useless  to  attempt 
to  follow  these  changes,  and  the  only  resonable  method  consists  in 
taking  average  values  of  numerous  series  of  readings.  Referring 
to  researches  made  with  Blondcl,  he  states  that  a  given  current  sent 
through  carbons  of  different  diameters  gives  different  illuminations, 
due  to  the  different  conditions  of  cooling.  Curves  have  been  plotted 
by  the  author  with  current  densities  as  abscessas  and  photometric 
intensities  as  ordinates,  for  different  carbons,  and  for  two  different 
methods,  both  of  which  check  quite  well,  i.  e.,  within  15  to  20  per 
cent.  The  equation  of  this  parabolic  curve  states  that  the  illumina- 
tion multiplied  by  the  product  of  illumination  and  a  constant,  200. 
equals  lO.ooo  times  the  current  density  (the  units  of  illumination  and 
current  density  being  not  given  in  the  abstract).  The  law  of  varia- 
tion of  current  density  for  a  given  illumination,  with  '.he  diameter, 
is  as  follows :  the  .square  of  the  current  is  proportional  to  the  cube 
of  the  diameter  of  the  carbon,  or  the  current  density  is  inversely 
proportional  to  the  square  root  of  the  diameter  of  the  carbon.  Violle 
has  investigated  the  variations  of  the  illumination  by  photographic 
methods,  but  the  present  author  claims  that  the  interpretation  of  the 
photographic  proofs  is  liable  to  great  errors,  due  to  the  complex 
laws  of  variation  of  the  darkness  of  the  proof  with  the  time  of 
exposure.  He  claims  that  no  credit  can  be  given  to  this  method, 
which  is  said  to  be  worse  than  the  photometric  methods  of  investi- 
gation. He  states  that  the  actual  flux  of  the  arc,  due  to  "occulta- 
tions"  of  the  negative  carbons,  reaches  only  84  per  cent,  of  the 
theoretical  flux.— /.'Ei/dirfljcr  Elec.  July  19:  L'lnd.  Elcc,  July  25; 
Lond.  Elec,  August  i. 

Third  Rail. —  Potter. — An  illustrated  description  of  a  form  of  con- 
struction which  is  intended  to  aflford  protection  from  ice  and  sleet 
for  the  third  rail,  and  prevent  short-circuits  caused  by  careless 
handling  of  tr.nck  tools.  The  protection  consists  of  a  channel  iron 
or  plank  supported  by  brackets  directly  over  and  about  2^  inches 
above  the  third  rail.  The  center  of  the  third  rail  is  28  inches  from 
the  gage  line  in  the  construction  advocated,  and  the  top  3  inches 
above  the  top  of  the  running  rail.  It  is  not  advisable  to  locate  the 
third  rail  lower  than  3  inches  above  the  top  <^f  the  track,  for  in  such 
cases  the  contact-shoe,  which  ordinarily  drops  i  inch  lower  than  the 
third  rail,  would  be  in  danger  of  touching  the  track  rails,  large 
frogs  and  switches,  causing  a  short-circuit.     .\  rectangular  section 
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of  rounded  top  is  recommended.  The  following  composition  for  a 
third  rail  is  suggested,  as  not  being  difficult  to  obtain  commercially 
while  providing  a  reasonably  high  conductivity:  carbon,  not  to 
exceed  12  per  cent. ;  manganese,  15  per  cent. ;  phosphorus,  10  per 
cent. ;  sulphur,  5  per  cent.  The  electrical  conductivity  of  a  third 
rail  of  this  composition  will  be  about  60  per  cent,  higher  than  that 
of  an  ordinary  running  rail  of  the  same  cross-section.  Another 
feature  of  this  construction  is  a  third  rail  insulator,  which  consists 
of  a  block  of  wood  or  vitreous  material,  with  a  slot  in  the  top,  into 
which  the  third  rail  is  laid.  The  shoe  used  has  a  plate  of  cast-iron, 
hinged  at  the  point  of  support  and  carried  by  brackets  adjustable  for 
height  to  allow  for  the  wear  of  the  wheels.  In  specially  complicated 
slip  switches,  it  is  pointed  out  that  some  difficulty  may  be  experienced 
in  locating  the  third  rail  so  that  the  gap  may  be  spanned  by  the  shoe, 
and  in  such  cases  a  short  length  of  rail  or  wire  may  be  placed  over- 
head for  a  distance  of  about  50  feet.  The  approximate  estimated  cost 
of  one  mile  of  single  track  of  protected  third  rail  with  6-inch  channel 
iron  protection  is  given  at  $5,663 ;  with  8-inch  channel  iron  protec- 
tion, $6,315;  with  8-inch  wood  protection,  $4,540. — St.  R'y  Jour., 
August  2,  and  Internat.  Ed.,  August. 

Grades  Stated  in  Per  Cent. — Hering. — A  short  article 
calling  attention  to  an  ambiguity  which  exists  when  a  grade  is  stated 
in  per  cent.     The  percentage  is,  of  course,  the  vertical  rise  in  feet 

f  per  hundred  feet  distance,  but  the  question  arises  whether  this  dis- 
tance is  measured  horizontally,  as  it  would  be  on  a  map,  or  whether 

'  it  is  the  sloping  distance,  as  would  be  measured  by  the  length  of  the 
rail.  Authorities  dififer  greatly  as  to  which  of  the  two  is  meant. 
The  former  would  correspond  to  the  tangent  of  the  angle,  and  the 
latter  to  the  sine.  In  steam  railroad  work  and  when  maps  are  used, 
the  horizontal  distance  is  generally  understood,  while  in  formulas 
for  the  traction  coefficient  on  grades,  the  latter  is  usually  assumed. 
For  small  grades  the  difference  between  the  two  is  quite  negli- 
gible ;  up  to  a  grade  of  14  per  cent,  or  about  8  degrees,  the  difference 
between  the  tangent  and  sine  is  i  per  cent,  or  less ;  on  steep  moun- 
tain roads  it  should  be  clearly  stated  which  of  the  two  is  meant 
when  the  grade  is  given  in  per  cent.  In  France  the  expression 
0/00  is  used  in  place  of  per  cent,  and  means  per  thousand  instead 
of  per  hundred.  In  England,  grades  are  often  stated  as  the  dis- 
tance in  which  the  rise  is  i  foot ;  that  is,  they  there  use  the  reciprocal 
of  the  value  used  in  this  country. — St.  R'y  Jour.,  July  19. 

Electric  Brakes  for  Tramcars.- — Mueller. — A  long  article,  illus- 
trated by  many  diagrams.  He  first  describes  at  length,  graphical 
methods  for  determining  the  rheostat  required  for  an  electric  short- 
circuit  -brake  and  for  representing  the  whole  mechanical  process 
during  braking.  He  then  discusses  the  disadvantages  of  the  short- 
circuit  brake,  namely,  that  it  is  dangerous  for  the  motors,  and  that 
there  is  no  braking  effect  on  the  axles  upon  which  no  motors  are 
mounted.  An  improvement  of  the  short-circuit  brake  is  the  electro- 
magnetic brake  in  which  the  currents  generated  in  the  motor  are  not 
destroyed  directly  in  a  resistance,  but  generate  a  magnetic  field,  by  the 
action  of  which  a  fixed  disk  and  a  disk  rotating  with  the  axle  are 
pressed  against  another,  so  that  mechanical  friction  and  eddy  cur- 
rent friction  is  produced.  He  thinks  that  electromagnetic  rail  brakes 
are  an  important  improvement,  and  describes  the  Westinghouse- 
Ntewell  brake,  which  he  believes  to  be  superior  to  an  air  brake. — 
Elek.  Zeit.,  June  12. 

Electric  Trams  and  Trains. — A  long  editorial  on  the  fact  that  a 
steady  and  substantial  decrease  in  the  traffic  receipts  of  English  steam 
railway  companies  is  caused  by  the  running  of  electric  tramways 
parallel  with  their  steam  lines.     It  would  be  wrong  for  those  steam 

'  railways  to  think  that  they  have  only  to  equip  their  lines  electrically 
in  order  to  win  back  what  they  have  lost.  The  steam  railway  com- 
pany which  aspires  to  compete  against  parallel  electric  tramways 
must  be  prepared  to  separate  entirely,  and  at  all  points,  the  local 
from  the  main  line  traffic.     It  is  necessary  to  provide  separate  and 

I    quite  distinct  tracks  for  the  fast  and  the  local   services.     On  the 

1  local  lines  a  service  of  trains  or  of  separate  coaches  should  be  pro- 
vided running  at  short  intervals,  and  more  closely  resembling  in  its 
conditions  what  is  met  with  on  a  well  organized  electric  tramway. — 
Lond.  Elec,  July  25. 

REFERENCES. 

Berlin-Zossen  High-Speed,  Experimental,  Three-Phase  Railway. — 
LocHNER. — A  long  synopsis  of  his  paper  on  the  results  obtained  on 
this  railway.  The  results  given  by  him  are  in  general  the  same  as 
those  noticed  in  the  Digest,  May  17.   But  some  additional  details  are 


given,  together  with  numerous  valuable  diagrams  and   curves. — St. 
R'y  Jour.,  August  2,  and  Internat.  Ed.,  August. 

New  Orleans. — A  long  and  well  illustrated  article  on  the  New  Or- 
leans and  Carrollton  Railroad,  Light  and  Power  Company.  The  com- 
pany owns  four  power  houses,  two  exclusively  for  electric  lighting 
service  and  two  exclusively  for  street  railway  service.  Of  the  latter, 
one  contains  three  200-kw  and  the  other  two  300-kw  railway  gener- 
ators. The  traction  system  is  described,  and  a  special  article  is  given 
on  the  accounting  department  of  the  company. — St.  R'y  Rev.,  July  20. 

Installations,  Systems  and  Appliances. 

Arnold-Bragstadt-la  Cour  PolycycUc  System  of  Current  Distri- 
bution.— Arnold. — A  long  paper  read  before  the  Frankfort  Electrical 
Society,  illustrated  by  a  large  number  of  diagrams.  He  begins  with 
the  well-known  facts  that  for  lighting,  high  frequency,  alternating 
current  is  preferable,  but  low-frequency  is  better  for  motors  and  syn- 
chronous converters ;  for  a  motor  load,  a  polyphase-current  system 
is  decidedly  preferable,  while  for  lighting  single-phase  is  better  on 
account  of  the  better  regulation  and  the  simpler  installation ;  for 
motors,  double  the  voltage  which  is  used  for  lamps  is  generally  more 
suitable.  The  object  of  the  Arnold-Bragstadt-la  Cour  "polycyclic" 
system  is  to  transmit  over  one  and  the  same  line  currents  of  different 
frequencies  and  voltages  in  such  a  way  that  the  different  currents  do 
not  influence  one  another.  He  gives  some  mathematical  explana- 
tions to  show  that  a  sinusoidal  e.  m  .f.  can  generate  only  a  sine 
current  of  the  same  frequency,  and  can  perform  work  only  with  such 
a  current  of  the  same  frequency;  if  there  is  a  second  sine  current  of 
another  frequency  in  the  same  circuit,  it  must  be  generated  by  a 
second  e.  m.  f.  of  the  second  frequency;  the  first  current  cannot  per- 
form work  with  the  second  e.  m.  f.,  nor  the  second  current  with  the 
first  e.  m.  f. ;  such  currents  of  different  frequencies  are  entirely  in- 
dependent of  one  another  and  their  energies,  powers  and  losses  are 
simply  added.  To  superpose  currents  of  various  frequencies  upon 
another,  different  methods  may  be  used.  The  first  which  he  de- 
scribes is  to  introduce  the  superposed  current  through  the  neutral 
points  into  the  system.  For  instance,  in  a  three-phase  system  there 
is  an  e.  m.  f.  between  the  neutral  points  of  the  transmitting  and  re- 
ceiving end,  and  it  is  possible  to  connect  the  generator  which  has  to 
give  the  superposed  current — for  instance,  a  single-phase  machine — be- 
tween the  neutral  points.  Diagrams  are  given  showing  how  to  introduce 
superposed  currents  into  a  single-phase  or  into  a  two-phase  system 
through  neutral  points.  Bedell  has  recommended  such  superposed 
systems,  but  in  his  method  the  superposed  alternating  current  which 
is  introduced  through  the  neutral  point  obtains  a  very  large  inductive 
voltage  drop  in  the  windings  of  generators  and  transformers ;  this 
is  not  the  case  in  the  Arnold  system.  He  first  describes  a  method 
in  which  a  large  induction  voltage  drop  is  avoided  by  arranging  all 
windings  in  a  bifilar  manner  so  that  the  superposed  currents  cannot 
act  inductively  upon  themselves.  For  the  introduction  of  a  super- 
posed current,  a  choking  coil  may  be  used,  as  shown,  for  a  single- 
phase  current  in  Fig.  i.    The  two  halves  of  the  coil  are  placed  parallel 
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FIGS.    I    AND  2. — POLYCYCLIC  SYSTEM    OF   DISTRIBUTION. 

(jn  the  core,  but  in  such  a  way  that  the  superposed  current  introduced 
from  the  neutral  point  goes  through  the  two  halves  in  opposite  direc- 
tions, but  the  main  current  does  not ;  Oi  and  oa  are  the  leads  to  the 
main  system,  o  is  the  neutral  point ;  only  the  superposed  current  flows 
through  b ;  the  induced  actions  of  the  main  current  in  the  two  halves 
are  added,  while  those  of  the  superposed  current  balanced  one 
another.  Fig.  2  gives  the  analagous  arrangement  for  three-phase 
currents ;  on  core  /  phase  2  and  3  are  wound  in  opposite  directions. 
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on  core  //  phase  3  and  i,  and  on  core  ///  phase  i  and  2;  Oi,  (h,  ch  are 
the  leads  for  the  main  three-phase  system,  while  the  superposed  cur- 
rent flows  through  b.  Some  modifications  are  shown  in  other  dia- 
grams. A  second  method  of  superposing  a  current  upon  a  system  is 
by  means  of  transformers  which  have  two  primary  windings  and  one 
secondary  winding  at  the  transmitting  end,  and  one  primary  winding 
and  two  secondary  windings  at  the  receiving  end.     Fig.  3  shows  the 


FIG.    3. — POLYCYCLIC   DISTRIBUTION. 

arrangement  for  superposing  a  single-phase  current  upon  a  three- 
phase  system  by  this  method.  G  is  a  three-phase  generator,  £  a 
single-phase  generator.  E  Ti,  E  T2  and  E  Tt  are  three  single-phase 
transformers.  H  represents  the  three  main  conductors  of  the  three- 
phase  system,  R  the  return  for  the  superposed  alternating  current. 
The  two  primary  windings  of  the  transformers  do  not  act  inductively 
upon  each  other.  Another  arrangement  is  shown  in  a  diagram,  in 
which  a  three-phase  transformer  is  used  instead  of  the  three  single- 
phase  transformers;  in  another  arrangement  it  is  shown  how  under 
special  conditions  a  separate  return  for  the  superposed  current  may 
be  avoided.  If  it  is  desired  to  transform  the  polyphase  currents  and 
the  single-phase  currents,  flowing  in  a  polycyclic  system  at  the  same 
time,  without  separating  them,  this  can  be  done  with  the  aid  of  a 
polyphase  transformer  with  magnetic  return,  by  winding  so  many 
turns  of  the  neutral  winding  (the  return  of  the  superposed  current) 
around  the  magnetic  return  that  the  proper  ratio  of  transformation  is 
obtained.  It  is  also  possible  to  induce  in  the  same  armature  winding 
of  an  alternating-current  generator,  independent  polycyclic  currents 
by  properly  arranging  two  field  systems.  He  then  discusses  the  dis- 
tribution of  the  polycyclic  currents  in  the  secondary  network  and 
the  connections  of  the  transformers  which  supply,  for  instance,  a 
three-phase  motor  load  and  a  single-phase  lighting  load  at  the  re- 
ceiving end.  He  then  deals  analytically  with  the  voltage  diff^erence 
between  the  conductors  and  with  the  voltage  drop  of  the  diff^erent 
currents  of  the  polycyclic  system.  The  following  advantages  are 
claimed  for  the  polycyclic  system,  compared  with  the  usual  systems: 
first,  the  use  of  two  different  frequencies  enables  one  to  use  the 
proper  frequencies  for  different  purposes;  second  the  connections  and 
installations  for  light  and  the  regulation  of  the  lighting  voltage  arc 
very  simple;  third,  the  tension  for  the  motor  load  and  the  voltage 
drop  in  the  motor  circuits  can  be  much  larger  than  when  the  same 
system  is  used  for  both  power  and  lighting ;  this  means  a  saving  of 


FIG.   4. — POLYCYCLIC  DISTRIBUTION. 

copper  and  cheaper  motors  and  generators,  because  the  wattless  cur- 
rent'; are  smaller  and  of  less  importance;  fourth,  if  power  is  trans- 
mitted over  overhead  wires  with  a  four  or  three-wire  system  of  the 
power.  100.  and  a  superposed  single-phase  system  of  the  power.  50, 
the  weight  of  copper  is  (Xx"  per  cent,  of  the  weight  of  copper  re- 
quired for  a  single-phase  system  of  the  same  total  power  for  the  same 
effective  voltage  between  the  wires  and  the  same  loss  of  power  in 
per  cent ;  fifth,  when  power  is  transmitted  over  cables,  for  the  same 
effective  voltage  between  the  wires  and  the  same  loss  in  watts,  the 
use  of  a  four-phase  system  with  superposed  single-phase  current  en- 
ables one  to  transmit  23  per  cent,  more  power;  the  superposed  power 


is  then  one-half  the  power  of  the  main  system.  With  a  three-phase 
system,  if  a  superposed  current  is  used,  9  per  cent,  more  power  is 
transmitted  it  the  power  of  the  superposed  current  is  one-half  the 
power  of  the  main  system.  To  show  an  arrangement  of  a  polycyclic 
current  distribution  system  as  a  whole  he  gives  the  adjoining  Fig.  4. 
In  the  double  generator,  G  and  E,  with  the  same  armature  and  two 
different  pole   systems  which  have  the  relative  position  to  another, 


FIG.   5. — POLYCYCLIC  DISTRIBUTION. 

shown  in  Fig.  5,  the  main  three-phase  currents  and  the  superposed 
single-phase  current  are  generated  at  the  same  time.  The  single- 
phase  current,  which  is  the  triple  harmonic  of  the  three-phase  cur- 
rents, is  thus  superposed  upon  the  main  current  that  the  maximum 
instantaneous  voltage  between  the  return,  R,  and  the  other  wires,  is  a 
minimum.  At  the  receiving  end  two  single-phase  transformers  change 
the  current  into  two-phase  currents,  the  well-known  Scott  system 
being  used ;  this  is  done  because,  for  a  polycylic  secondary  network 
two-phase  is  more  advantageous  in  symmetry,  than  three-phase.  The 
superposed  single-phase  current  does  not  produce  any  flux  in  the 
two  transformers,  and  can,  therefore,  be  taken  off  from  the  point  0\ 
of  the  primary  winding  of  the  transformer  Ti.  In  the  transformer 
Tx,  the  superposed  single-phase  current  is  transformed,  and  as  the 
secondary  winding  is  connected  between  the  two  wires  a  and  b  of  the 
two-phase  system,  the  lamps  can  be  connected  directly  across  these 
two  wires.  The  paper  is  very  fully  illustrated. — Elck.  Zeit.,  June  26, 
July  3;  L'Ind.  Elcc.  July  10.  25. 

Protection  Against  Accidental  High  Voltages. — Benischke.— .\n 
illustrated  paper  read  before  the  Berlin  Electrical  Society.  He  dis- 
cusses the  different  reasons  which  may  cause  accidental  high  volt- 
ages. He  deals  at  some  length  with  those  dangerously  high  voltages 
which  sometimes  occur  when  transformers,  motors,  cable  lines,  etc, 
are  switched  in  or  out.  As  a  suitable  protection,  he  recommends 
providing  the  installation  with  air-gaps,  which  have  a  lower  resist- 
ance against  high  voltages  than  the  normal  insulation.  The  ordinary 
lightning  arresters  cannot  be  used  for  this  purpose,  because  they 
cannot  be  adjusted  with  sufficient  accuracy.  A  curve  is  given,  which 
shows  the  length  of  air-gap  required  for  different  voltages;  it  is 
nearly  a  straight  line,  an  air-gap  of  1.3  mm.  corresponding  to  4,000 
volts,  and  10  mm.  to  20,000  volts.  If  a  2.000-volt  installation  is  to  be 
protected  against  voltages  above  4,000.  it  must  be  provided  with  air- 
gaps  of  1.3  mm.  If  an  ordinary  lightning  arrester  would  be  provided 
with  such  a  short  air-gap  then  the  short-circuit  which  would  follow 
a  spark  discharge  would  be  very  heavy,  and  the  electrodes  might  be 
fused  together.  To  prevent  such  heavy  short-circuits,  he  inserts  into 
the  earth  connection  of  his  protecting  device  a  large  resi-tance;  this 
would  not  l)c  feasible  with  lightning  .irrestcrs.  It  is.  therefore,  neces- 
sary to  in'<tall  separate  and  differently  constructed  lightning  arresters 
and  protecting  devices  against  high  voltagis.  For  the  latter  he  uses 
two  brass  horns;  the  smallest  distance  between  the  same,  i.  e.,  the 
spark-gap.  is  between  the  poles  of  a  magnetic  blowing  device.  For 
the  resistance  in  the  earth  connection  he  uses  a  water  rheostat.  Some 
details  of  construction  are  described  and  illustrated.  In  the  dis- 
cussion wb'ch  followed.  Wilkens  remarked  that  such  devices  have 
proven  satisfactory  in  actual  service  in  the  Berlin  Electric  Works, 
but  they  use  metallic  resistances  in  oil  for  the  earth  connection. 
Benischke  explained  why  water  rc5istances  are  preferable, — EUk. 
Zcit.,  June  19 

Wires,  Wiring  and  Conduits. 

Cables  Destroyed  by  LighlniHg. — Wilkens. — A  brief,  well  illus- 
trated note  presented  to  the  Berlin  Electrical  Society.  He  describes 
the  damage  done  by  lightning  in  a  cable  line.  "From  the  damage, 
one  sees  what  an  enormous  amount  of  energ>-  there  may  be  in  a 
lightning  flash,  and  that  probably  all  devices  used  in  practice  as  light- 
ning arresters  are  not  so  built  that  they  could  lead  a  direct,  full, 
lightning  flash  effectively  to  earth." — Elek.  Zeit  .  Tune  26, 

REFERENCE. 

Fuses. — Dreefs. — .\n  illustrated  description  of  .t  system  of  Mix  and 
Genest  for  avoiding  any  mistakes  in  the  use  of  fuses. — Elek.  Zeit., 
Tune  26. 
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Electro-Physics  and  Magnetism. 

Canal  Rays. — W.  Wien. — A  paper  giving  an  account  of  "investiga- 
tions on  the  electric  discharge  in  rarefied  gases,"  with  some  editorial 
comment  upon  it.  Goldstein,  in  1898,  described  certain  rays  which 
were  observed  to  emanate  from  a  perforated  or  "canalized"  cathode. 
These  rays  proceed  in  a  direction  opposite  to  the  cathode  rays  and 
form  in  fact  their  prolongation  backwards.  He  called  them  "canal 
rays,"  and  maintained  that  they  are  not  deflected  by  a  magnet.  We 
know  that  they  are  simply  the  positive  particles  coming  from  the 
anode  or  from  the  intervening  gas,  and  the  present  author  gives  some 
further  information  with  regard  to  the  aspect  they  present  from  the 
point  of  view  of  the  electron  theory.  These  canal  ray  particles,  iden- 
tical probably  with  the  particles  constituting  polonium  rays,  are  dis- 
charged from  a  glowing  carbon  filament  charged  to  3,000  volts,  even 
in  a  practically  complete  vacuum.  Their  mass  varies  from  250  times 
to  2,700  times  that  of  the  negative  electron,  and  they  may  very  well 
be  the  remnant  of  the  atom  left  after  the  negative  electron  has  been 
split  up. — Ann.  d.  Physik,  8,  2 ;  an  English  translation  begins  in  Lond. 
Elec,  July  18. 

Canal  Rays. — W.  Wien. — An  article  on  fluorescence,  due  to  canal 
rays.  He  had  already  shown  that  the  fluorescence  of  glass  produced 
by  canal  rays  depends  upon  the  gas  in  the  tube  and  upon  the  magnetic 
deflectibility  of  the  rays.  He  has  since  found  that  canal  rays  pro- 
duce fluorescence  in  metallic  oxides  obtained  by  combustion,  but  not 
in  oxides  prepared  in  the  wet  way.  He  supposes  that  the  former  are 
higher  oxides  than  the  latter,  and  that  they  give  off  oxygen  when 
positive  electrons  impinge  upon  them.  Magnesium  oxide  fluoresces 
red,  zinc  oxide  a  bright  green,  while  aluminum  shows  patches  of 
various  colors.  If  the  cathode  itself  is  oxidized,  it  also  shows  fluor- 
escence where  the  cathode  rays  originate. — Pliys.  Zeit.,  July  i ;  ab- 
stracted in  Lond.  Elec,  July  18. 

Gas  Spectra  in  a  Magnetic  Field. — Berndt. — An  account  of  an  in- 
vestigation of  the  general  behavior  of  gas  spectra  in  a  magnetic  field. 
The  spectra  were  those  obtained  from  a  vacuum  discharge  through 
the  gas  contained  in  a  constriction  of  the  vacuum  tube,  which  con- 
striction was  introduced  between  the  poles  of  a  Du  Bois  half-ring 
electromagnet  giving  a  field  of  20,000  units.  Line  spectra  suffered 
only  little  change,  whereas  band  spectra  were  almost  always  replaced 
by  the  spectrum  of  mercury.  The  general  behavior  of  the  spectrum 
is  as  if  the  resistance  of  the  gas  increased  in  the  magnetic  field,  which, 
considering  the  strong  force  exerted  by  the  field  upon  the  electrons 
conveying  the  discharge,  is  not  surprising.  In  most  of  the  gases, 
whether  simple  or  compound,  the  Zeeman  effect  is  barely  perceptible, 
but  helium  shows  the  phenomenon  to  great  advantage  in  a  field  of 
about  10,000  units,  about  six  polarized  doublets  being  discerned  with 
the  discharge  parallel  to  the  lines  of  force. — Ann.  d.  Phys.,  No.  7; 
abstracted  in  Lond.  Elec,  July  18. 

Electro-Chemistry  and  Batteries. 

Lead  Zinc  Storage  Battery. — Gabran. — An  account  with  diagrams 
and  tables  of  some  experiments  with  zinc-lead  storage  batteries.  He 
uses  an  amalgamated  copper  case,  as  negative  plate,  divided  into  sepa- 
rate compartments  by  means  of  perforated  amalgamated  intermediate 
walls ;  the  positive  plates  are  ordinary  lead  peroxide  plates.  As  elec- 
trolyte, a  mixture  of  zinc  sulphate  and  sulphuric  acid  is  used.  When 
discharging  from  2.4  to  2.1  volts  in  10  hours,  he  obtained  with  one 
battery  331  watt-hours  per  14.3  kgr.  of  total  weight.  He  has  experi- 
mented a  year  and  a  half  with  th-^se  batteries,  and  has  not  found 
any  reason  why  they  should  not  be  used  in  practice.  Their  advantage 
over  the  ordinary  lead  accumulator  is  the  lower  weight  of  the  elec- 
trodes and  the  higher  e.  m.  f.  The  copper  was  not  attacked. — Elek. 
Zeit.,  June  26. 

Determining  the  Condition  of  the  Two  Electrodes  in  the  Lead 
Accumulator. — Liebenow. — A  German  Bunsen  Society  paper,  on  the 
application  of  the  method  of  Fuchs,  which  consists  in  measuring  the 
e.  m.  f.  between  an  auxiliary  electrode  and  each  of  the  two  plates  of 
a  storage  battery.  He  describes  three  different  forms  of  auxiliary 
electrode.  The  first  consists  of  a  cadmium  plate  in  an  ebonite  frame, 
and  is  sufficiently  good  for  rough  determinations.  For  more  exact 
measurements  Liebnow  uses  solid  cadmium  amalgam,  which  is  sus- 
pended in  a  small  porous  bottle,  and  is  surrounded  by  a  solution  of 
cadmium  sulphate  and  sulphuric  acid,  and  is  very  constant.  For  very 
exact  measurements  a  small,  carefully  treated  accumulator  plate  is 
suited ;  as  auxiliary  for  testing  the  negative  plate  a  small  spongy 
lead  plate  is  used,  and  for  testing  the  positive  plate  a  peroxide  plate, 


as  then  very  sensitive  voltmeters  can  be  used  on  account  of  the 
smallness  of  the  e.  m.  fs.  At  the  beginning  of  the  discharge  the 
negative  plate  has  an  e.  m.  f.  of  o.i  volt,  against  cadmium ;  this  e.  m.  f. 
increases  slowly  until  the  plate  has  been  converted  into  sulphate; 
after  2"/^  hours  the  e.  m.  f.  increases  rapidly  to  about  2.5  to  2.6  volts, 
if  the  "discharge"  is  continued  by  force,  by  sending  constant  current 
through  the  cell.  On  the  other  hand,  the  positive  plate  has  at  the 
beginning  of  the  discharge  an  e.  m.  f.  of  2.1  volts  against  cadmium, 
and  the  curve  drops  definitely  when  the  plate  is  discharged.  In  some 
cases  the  Fuchs  method  gives  wrong  results,  as  it  seems  to  indicate 
that  the  positive  plate  is  exhausted  when  it  is  not  the  case.  Only  by 
continumg  the  experiment  will  the  real  condition  become  evident. 
He  explains  this  peculiar  phenomenon.  In  abstract  in  Elek.  Zeit.,  June 
12;  the  full  paper  has  not  yet  been  published  in  the  journal  of  the 
society. 

Units,  Measurements  and  Instru.vients. 

Standard  Cells. — Jaeger. — A  German  Bunsen  Society  paper.  Stand- 
ard cells  can  now  be  made  to  be  exact  and  uniform  within  o.oi  per 
cent.,  and  remain  constant  within  this  limit.  Several  forms  of  Clark 
cells  are  described  and  illustrated.  At  15°  C.  the  e.  m.  f.  is  1.433  volts. 
The  formula  accepted  by  the  German  Reichsanstalt  for  the  e.  m.  f., 
E,  in  internat.  volts  at  the  temperature,  t,  degrees  Celsius  is  £  = 
1.4328  —  0.00119  {t  —  15)  —  0.000007  (i  —  15)'.  The  Weston  cad- 
mium cell  is  an  excellent  standard  cell,  and  has  a  very  small  temper- 
ature coefficient.  He  believes  that  by  and  by  it  will  entirely  replace 
the  Clark  cell.  For  a  cell  with  dilute  solution  the  temperature  co- 
efficient is  practically  equal  to  zero  within  the  ordinary  temperatures ; 
the  e.  m.  f.  is  1.0191  internat.  volts.  The  e.  m.  f.,  E,  in  internat.  volts 
of  the  cell,  with  saturated  solution  and  crystals,  is  given  by  the 
formula,  E  =  i. 01 86  —  0.000038  (f  —  20)  —  0.00000065  (t  —  20)*. 
The  cadmium  amalgam  must  have  between  5  and  14  per  cent,  of 
cadmium.  From  measurements  extending  over  several  j-ears  the 
following  values  of  the  ratio  of  the  e.  m.  fs.  of  the  Clark  and  the 
Weston  cell  were  found:  Clark  at  0  degrees  to  Weston  at  20  de- 
grees, 1.42280;  Clarkjat  15  degrees  to  Weston  at  20  degrees,  1.40669. 
— Zeit.  f.  Elektrochemie,  July  24. 

Silver  Nitrate  Voltameter. — Leduc. — A  paper  on  the  sources  of 
error  existing  in  the  silver  nitrate  voltameter.  The  change  produced 
in  the  acidity  of  the  solution  is  entirely  a  question  of  circumstances, 
such  as  the  rapidity  of  the  electrolysis.  The  nitric  acid  generated  is 
electrolyzed,  and  precipitates  silves  from  the  nitrate.  A  corrosion  of 
the  deposited  silver  does  not  exist. — Comptes  Rendus,  July  7 ;  L'Ec- 
lairage  Elec,  July  26;  L'Ind.  Elec,  July  25;  Lond.  Elec,  August  i. 

Telegraphy,  Telephony  and  Signals. 

Marconi's  Magnetic  Coiiercr. — Rutherford. — A  communication  re- 
ferring to  the  magnetic  coherer  recently  described  by  Marconi.  As 
early  as  1897,  he  himself  showed  that  the  demagnetization  of  magnet- 
ized steel  wire,  by  electrc  oscillations,  can  be  made  the  basis  of  « 
sensitive  method  for  detecting  electric  waves.  He  used  in  the  labor- 
atory, for  more  than  a  year,  a  device  very  similar  to  that  employed 
by  Marconi  in  his  latest  form  of  receiver,  viz.,  an  endless  moving 
band  of  steel  wire  passing  through  the  solenoid  in  which  the  electric 
oscillations  are  set  up.  Instead  of  using  a  telephone  to  detect  the 
magnetic  changes  in  the  iron,  he  used  a  magnetometer  needle,  close 
to  which  the  steel  wire  passed.  "Marconi  has  apparently  applied  to 
the  method  the  principle  used  bv  Por'sen  for  recording  telephonic 
messages  with  very  successful  results." — Lond.  Elec,  July  25. 

Coherers. — Fenvi. — An  article  in  which  he  says  that  an  exception- 
ally strong  current  can  be  used  with  a  coherer  if  the  latter  consists 
of  a  numb'r  of  steel  needles  in  series.  If  six  needle  coherers  are 
placed  in  series,  it  is  possible  to  connect  them  up  with  a  Leclanche 
cell  of  1.5  volts.  If  several  cells  are  to  be  used,  it  suffices  to  add  three 
or  four  coherers  for  every  volt  of  additional  e.  m.  f.  In  this  manner, 
currents  considerably  above  the  standard  "milliampere'  may  b'  ob- 
tained in  the  coherer  circuit.  In  fact,  100  milliamperes  may  be  used. 
In  an  experiment  he  had  six  needle  coherers,  a  trembling  electric  bell 
and  a  Leclanche  cell  connected  in  a  circuit ;  a  small  spark  excites  the 
coherer  and  the  bell  rings  ;  the  ringing  ceases  abruptly  as  its  tremblmg 
decoheres  the  coherer.  If  the  coherer  is  put  to  earth  on  one  side  and 
connected  on  the  other  side  with  a  very  long  insulated  conductor,  an 
apparat'ar  is  obtained  which  announces  distant  thunderstorms.  If  a 
magnetic  recording  device  is  inserted  in  parallel  with  the  bell,  distant 
thunderstorms  mav  be  recorded.  A  conductor  26  meters  long  is  suit-, 
able  for  most  ordinary  purposes,  but  a  length  of  360  meters  gives 
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ten  times  the  effect. — Comptes  Rendus,  July  7 ;  abstracted  in  Lond. 
EU'c,  July  25. 

Wireless  Telephony. — An  editorial  on  experiments  with  wireless 
telephony.  The  first  method  mentioned  ii  Ruhmer's ;  this  is  essenti- 
ally optical,  and  a  modification  and  improvement  of  Bell's  old  "photo- 
phone,"  as  has  been  described  before  in  the  Digest.  He  has  succeeded 
well  over  a  distance  of  4>4  miles,  and  will  repeat  his  experiments  be- 
tween stations  20  to  25  miles  apart.  This  method  is  thought  to  have 
a  field  of  application  in  military,  and  possibly  also  in  naval  service 
work — for  lighthouses,  etc.  The  second  method  mentioned  is  that 
of  Preece,  who  transmits  speech  across  the  intervening  space  between 
two  parallel  aerial  wires,  one  of  which  acts  as  a  transmitter  upon  the 
other  as  a  receiver;  a  battery  and  a  microphone  in  the  transmitting 
wire  and  a  telephone  in  the  receiving  wire  complete  the  equipment; 
it  has  never  been  conclusively  settled  whether  this  system  operates  by 
electromagnetic  induction  or  by  the  stray  return  currents  through 
the  earth;  but  "this  is  scarcely  wireless  telephony,  the  amount  of 
aerial  wire  used  being  often  much  greater  than  the  distance  over 
which  messages  are  transmitted."  It  is  pointed  out  that  neither  of  the 
foregoing  methods  of  wireless  telephony  bears  any  real  relationship 
to  Marconi  telegraphy.  There  are  no  Hertzian  waves  used  (but  they 
are  used  in  Fcssenden's  telephone  system,  according  to  the  meagre 
descriptions  which  have  so  far  leaked  out). — Lond.  Elec,  August  i. 

London  Telephone  Exchanges. — An  illustrated  description  of  the 
new  small  branch  exchanges  of  the  Post  Office  telephone  service  in 
London.  The  system  employed  has  been  worked  out  for  exchanges 
in  which  the  number  of  the  subscribers  is  not  likely  to  exceed  1,000, 
and  it  may  be  briefly  described  as  a  non-multiple  system,  in  which  a 
common  battery  is  used  for  signaling,  but  not  for  speaking  purposes. 
Both  as  regards  the  subscribers'  and  junction  lines,  the  calling  and 
clearing  is  automatic,  as  in  the  ordinary  central  battery  system.  Some 
features  of  the  old  Post  Office  "permanent  current"  exchanges  have 
been  adopted,  notably  the  employment  of  8-point  jacks. — Lond.  Elec., 
July  25. 

MiSCLLLANEOUS. 

Oxy-Acetylcnc  Burner. — A  description  of  a  new  oxygen-acetylene 
burner,  in  which  the  admixture  of  ether  vapor  is  dispensed  with 
and  a  much  higher  temperature  is  attained.  One  volume  of  acetylene 
is  mixed  with  1.8  volumes  of  oxygen,  this  quantity  being  intermediate 
between  the  quantities  required  for  combustion  to  C  O  and  complete 
combustion,  respectively.  The  pressure  used  is  higher  than  that 
formerly  employed,  being  that  of  400  cm.  of  water,  and  the  two 
gases  arc  mixed  inside  the  apparatus,  back  lighting  being  prevented 
by  means  of  porous  bricks.  The  nozzle  velocity  of  the  gases  must 
be  100  m.  to  150  m.  per  second.  The  flame  has  at  its  center  a 
greenish  dust  of  extremely  high  temperature,  and  only  about  6  mm. 
long.  Iron  and  steel  can  be  soldered  at  the  point  with  ease,  and  the 
flame  neither  oxidizes  nor  carbonizes  the  iron.  Silica  is  fused  in 
volatilized  alumina ;  magnesia  and  Drummond  lime  are  also  fused. 
On  diminishing  the  quantity  of  oxygen,  the  flame  becomes  lumin- 
ous, and  when  it  is  projected  onto  chalk,  calcium  carbide  is  pro- 
duced. With  a  higher  proportion  of  oxygen  the  flame  becomes 
oxidizing,  as  may  be  seen  on  fusing  a  piece  of  iron  in  it. — Bull.  Soc. 
Franc,  dc  Phys..  June  6;  abstracted  in  Lond.  Elec,  July  4. 

Application  of  Science  to  the  Electrical  Industry. — An  abstract  of 
a  report  of  a  special  sub-committee  of  the  Technical  Education 
Board  to  the  London  County  Council.  It  is  slated  that  Great 
Britain,  and  London  in  particular,  has  lost  during  the  last  20  or 
30  years  various  branches  of  industry  owing  to  the  competition  of 
foreign  countries,  and  (hat  these  losses  are  to  be  attributed  in  no 
small  degree  to  the  superior  education  provided  in  foreign  countries. 
Prof.  Comack  is  quoted  as  stating  that  "the  prosperity  of  electrical 
engineering  in  America.  Germany  and  Switzerland  can  be  directly 
traced  to  scientifically  trained  leaders." — Lond.  Elec.  July  18. 


New  Book. 


Pocket  Edition  of  Di.-vgrams  and  Complete  Information  for  Tele- 
graph  Engineers  and  Students.     By  Willis  H.  Jones.     New- 
York:  Telegraph  Age.    260  pages,  126  illustrations.    Price.  $1.50. 
Telegraphers   are   severely   practical   men   and   not   theorists,   and 
Mr.  Jones,  a  practical  telegrapher  himself,  has.  in  this  book,  under- 
taken to  lay  before  his  fellow-workers  all  that  is  modern  in  tele- 
graphic  apparatus   and   practice.      He.   moreover,   uses   the   simplest 
English  in  his  do^riptive  matter,  which  no  one  can   very  well   fail 


to  comprehend.  Theory  has  been  studiously  avoided,  except  to  a 
very  limited  extent,  where  it  was  found  necessary  as  an  aid  to  a 
better  understanding  of  the  principles  involved  in  the  construction 
and  operation  of  the  apparatus  described. 

The  260  pages  of  subject-matter  are  well  printed,  and  the  126 
specially-drawn  illustrations  are  very  clear  in  treatment.  The  illus- 
trations consist  of  diagrams  showing  the  wire  connections  between 
the  various  instruments  constituting  a  set;  between  apparatus  and  in- 
struments, etc.,  and  form  a  very  important  feature  of  the  book.  The 
work  possesses  an  originality  that  cannot  fail  to  be  interesting  to  all 
telegraphers  and  telegraph  engineers.  It  is  divided  into  41  chapters, 
and  as  these  cover  such  a  wide  range  of  subjects  their  headings  are 
given  herewith :  Introduction ;  Magnetism  and  Electricity ;  The 
Dynamo;  Electrical  Measurement — Formulas  and  E.xamples ;  Magnet 
Windings;  Intermediate  Station  Switchboard — Methods  of  Testing 
and  Patching;  The  Stearns  Duplex;  The  Polar  Duplex;  The  Qi:ad- 
ruplex ;  "Bug  Catchers,"  or  Quadruplex  Accessories ;  How  to  Bal- 
ance the  Quadruplex ;  The  Care  and  Handling  of  Quadruplex  Ap- 
paratus— -Adjusting  for  Greatest  Efficiency;  Quadruplex  Faults  and 
Disturbances  ;  Theory  and  Arrangement  of  Resistance  Coils  for  Quad- 
ruplex Apparatus  Employing  Dynamo  Currents  ;  The  Standard  Quad- 
ruplex ;  The  Postal  Telegraph  Cable  Company's  Quadruplex  Sys- 
tem ;  The  Roberson  Alternating-Current  Quadruplex ;  The  Morriss 
Duplex  ;  Local  Batteries — Dynamo  Arrangement — Sounders  in 
Multiple — Comparative  Efficiencies  of  Chemical  and  Dynamo  Bat- 
teries; Self-induction  of  Relays — Different  Windings  Give  Different 
Values;  The  Storage  Battery  and  its  Application  to  Telegraphy; 
Polarized  Relays  for  Single-Line  Telegraph  Circuits ;  The  Equipment 
of  a  Modern  Telegraph  Oflfice ;  Choosing  a  Dynamo  for  Local  Cir- 
cuit ;  Arrangement  of  House  and  Floor  Conductors ;  Arrangement  of 
.-Apparatus ;  Switchboards ;  The  Wiring  and  .Arrangement  of  Multi- 
plex Apparatus  ;  Repeaters  ;  Office  Loop  Connections  ;  Combination 
Sets  for  Duplex  or  Single-Line  Circuits :  Formula  for  Obtaining  the 
Number  of  Cells  of  Battery  Required  to  Maintain  a  Given  Strength 
of  Current  Through  a  Given  External  Resistance ;  A  Simpler  Formula 
for  Obtaining  the  Number  of  Cells  Required;  The  Telephone;  Simul- 
taneous Telegraph  and  Telephony;  The  Phonoplcx;  Wireless  Tele- 
graphy ;  The  Wheatstone  .Automatic  Duplex :  The  .Argus  Lightning 
.Arrester ;  The  Postal  Telegraph-Cable  Company's  Switchboard  Ar- 
rangement, and.  Practical  Instruction  for  Line  Construction. 

It  is  evident  from  the  above  list  of  contents  that  the  work  is 
thoroughly  modern,  and  since  it  bears  the  stamp  of  authority  (Mr. 
Jones  being  associated  with  the  engineering  staff  of  his  company) 
it  will  probably  become  one  of  the  standard  work-  on  practical  Amer- 
ican telegraphy.  It  is  written  primarily  for  operators  for  the  purpose 
of  instructing  them  about  the  apparatus  with  which  they  have  to 
deal,  and  this  educational  feature  cannot  fail  to  redound  to  the  bene- 
fit of  the  telegraph  service,  if  the  ambitious  and  energetic  operator 
will  recognize  in  it  an  opportunity  to  better  his  condition.  The  work 
is  "pocket  size"  (4}^^  inches  wide  by  7  inches  high),  and  bound  in 
stout  flexible  leather. 


Directory  of  Electrical  Societies,  Etc. 


American  Elkctrochkmical  Sociktv.  Secretary.  C.  J.  Reed.  Phila- 
delphia. Pa.  Next  meeting.  Niagara  Fall-.  N.  V..  Sept.  15.  t6  and 
17.  1902. 

American  Street  Railway  Association.  Next  meeting.  Detroit. 
Mich.,  Oct  8,  9  dnd  10,  1902. 

The  American  Electro-Therapeutic  Association.  Annual  meet- 
ing, Hotel  Kaaterskill.  Catskill  Mountains.  N.  Y..  Sept.  2,  3  and  4. 
1902. 

Association  of  Edison  Illuminating  Companies.  Secretary.  W. 
H.  Johnson.  Philadelphia.  Pa.  Next  meeting,  Mount  Washington 
Hotel,  White  Mountains,  N.  H.,  Sept.  9,  1902. 

Canadian  Electrical  Association.  Next  meeting.  Toronto.  Ont., 
1903- 

Indiana  Electrical  Association.  Secretary.  Hal,  C.  Kimbrough, 
Muncie,  Ind.     Next  meeting.  Indianapolis,  Sept.  17  and  18,  1902. 

International  Association  of  Municipal  Electricians.  Next 
meeting.  Richmond.  Va.,  Oct.  7.  8  and  9.  1902. 

National  Elf.ctric  Light  Association,  Secretary.  James  B.  Ca- 
hoon.  136  Liberty  Street.  New  York.  Next  meeting.  Chicago.  May, 
1903. 
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New  York  State  Street  Railway  Association.  Next  meeting, 
Caldwell,  N.  Y.,  Sept.  9  and  10,  1902. 

Northwestern  Electrical  Associ.\tion,  Secretary,  Tho-,.  R. 
Mercein,  Milwaukee,  Wis. 

The  Old-Time  Telegraphers'  and  Historical  Association,  Secre- 
tary, John  Brandt,  195  Broadway,  New  York.  Next  meeting,  Salt 
Lake  City,  Utah,  Sept.  10,  11  and  12,  1902. 

Pennsylvania  State  Street  Railway  Association,  Secretary, 
John  Ruth.     Next  meeting,  York,  Pa.,  Sept.  10,  1902. 

U.  S.  Military  Telegraph  Corps,  Secretary  J.  £.  Pettit,  Postal 
Telegraph  Company,  Chicago,  111.  Next  meeting.  Salt  Lake  City, 
Utah,  Sept.,  10,  11  and  12,  1902. 

Vermont  Electrical  Association,  Secretary,  C.  C.  Wells,  Middle- 
bury,  Vt. 

New  Towle  Motor. 


The  accompanying  illustration  shows  a  new  type  of  motor  which 
has  just  been  put  on  the  market  by  the  Geo.  C.  Towle  Manufacturing 
Company,  of  Lancaster,  Pa.  It  is  made  in  sizes  ranging  from  ^ 
hp  to  ^Yi  hp.  The  larger  sizes  (5  and  75-4)  have  been  designed  so 
as  to  make  them  particularly  well  adapted  to  use  on  electrically- 
driven   elevators.     The  ring  of  the   motor   is   in   one   piece   of   cast 


new  type  of  motor. 

steel  of  the  highest  permeability.  The  pole  pieces,  in  one  piece,  are 
cast  solid  on  the  yoke;  obviating  any  magnetic  joint.  The  armature 
is  of  the  drum-wound  ring  type,  and  well  ventilated.  The  commu- 
tator is  composed  of  drop-forged  copper  segments,  and  the  brush 
holders  are  of  a  neat  and  thoroughly  satisfactory  form.  The  gen- 
eral features  of  construction  can  be  gathered  from  the  cut. 


A  De  Forest  Wireless  Telegraph  Installation. 


At  the  De  Forest  wireless  telegraph  station  in  this  city,  on  the  roof 
of  the  Chesebrough  Building,  was  installed  last  week  one  of  the 
kerosene  engine  transmitter  sets  which  has  been  ordered  by  the 
War  Department  for  the  coming  Fall  manoeuvers,  and  which  is 
soon  to  be  located  at  Ft.  Griswold,  New  London.  The  engine,  which 
is  remarkable  for  its  close  and  accurate  speed  regulation  under 
sudden  changes  from  no  to  full  load,  is  belted  to  a  special  i-kw, 
500-volt  alternating-current  generator,  and  to  a  small  Crocker- 
Wheeler  exciter. 

The  500-volt  circuit  is  broken  by  the  special  key,  shown  in  the 
accompanying  cut,  and  passes  through  the  primary  of  a  special  trans- 
former whose  ratio  of  transformation  is  unity.  The  object  of  this 
transformer  is  to  prevent  any  high-potential,  high-frequency  surg- 
ings  from  the  condenser  discharge  from  getting  back  into  the  gener- 
ator. Before  this  arrangement  was  adopted,  considerable  trouble 
was  experienced  in  the  way  of  punctured  collector  rings  and  arma- 
ture windings.  As  an  additional  precaution,  the  frame  of  the  gen- 
erator is  grounded. 

The  secondary  current  from  the  choke  transformer  is  led  through 
a  special  transformer  giving  25,000  volts  on  its  high  potential  side. 
This  high  voltage  current  passes  through  a  series  of  specially  de- 
signed choking  coils  and  is  led  to  the  terminals  of  the  spark  gap 
in  shunt  around  a  condenser. 


To  the  two-spark  gap  and  condenser  terminals  are  also  connected 
the  antenna  and  ground  wires.  The  capacity  of  the  high  potential 
condenser  is  adjusted  to  suit  the  output  of  the  generator  used;  and 
with  the  i-kw  generator  here  described  can  be  equal  to  6  or  8 
quart  Leyden  jars  in  parallel.  With  this  capacity  across  the  gap,  a 
spark  of  surprising  volume  and  fierceness  is  generated,  yet  without 
anything  of  a  flame  accompanying  it.  This  result  is  partly  due  to 
the  peculiar  type  of  disk  or  "toadstool"  spark  terminals  used  in  the 
De  Forest  transmitter,  whereby  the  gap  is  divided  into  two  sparks 
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FIG.    I. exterior  of    STATION. 

in  series,  each  of  only  moderate  length,  one-quarter  inch.  The 
spark-gap  is  always  placed  in  a  vertical  position,  and  the  tendency 
to  flame  or  flare  out  by  gusts  of  wind  is  reduced  to  a  minimum. 

The  ease  and  rapidity  with  which  the  current  of  this  De  Forest 
transmitter,  even  up  to  one  horse-power,  can  be  made  or  broken  by 
the  special  key  shown  is  said  to  be  remarkable.  As  recorded  re- 
cently, the  De  Forest  operators  have  attained  a  record  speed  of  52 
words  per  minute  with  this  key,  and  messages  are  sent  regularly  at 
the  rate  of  20  to  30  words  per  minute. 

In  view  of  the  two  suits  which  are  now  pending  between  the  de 
Forest  and  Marconi  wireless  telegraph  companies,  respectively,  a 
brief  description  of  the  working  of  the  De  Forest-Snmhe  receiver 
will  be  of  interest.     The  "responder"  works,  it  is  said,  on  the  anti- 


FIG.    2. — transmitting    APPARATUS. 

coherer  principle,  entirely  distinct  from  that  of  the  Branly  tube ; 
and  in  this  connection  it  may  be  noted  that  the  De  Forest  Company 
have  just  be^en  allowed  their  main  patent  on  the  anti-coherer  prin- 
ciple. This  embraces  65  claims,  all  in  the  "anti-coherer"  field.  The 
"responder"  of  the  De  Forest  Company  is  believed  by  them  to  be  the 
first  anti-coherer  to  be  made  an  actual,  practical  commercial  device, 
and  while  the  specific  claims  in  the  above-mentioned  patents  refer 
to  the  electrolytic  principle,  these  general  claims  cover  a  far  broader 
field. 

The  inventors  of  the  "responder,"  De  Forest  and  Smythe.  started 
from  the  bare  physical  phenomena  discovered  in  1S99  b}'  the  German, 
Neuschwender.  The  device  discovered  by  him  was  merely  a  scratch 
on  a  tinfoil  mirror  on   which   water  was   deuosited.     It  was  non- 
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sensitive  and  altogether  unreliable,  being  entirely  useless  as  a  wire- 
less telegraph  receiver,  even  over  short  distances. 

Dr.  De  Forest  for  two  years  has  carried  on  a  series  of  careful 
scientific  researches  on  this  electrolytic  principle,  studying  the 
theory  involved  and  the  requisite  conditions  for  a  practical  re- 
sponder.  The  device  to-day  is  said  to  differ  as  materially  from 
that  described  by  the  German  as  does  the  modern  steam  turbine 
from  the  tea-kettle  of  Watts. 

The  full  history  of  these  interesting  investigations  would  make  a 
valuable  addition  to   scientific  literature.     In  the  responder,  under 


I-IG.    3. — RECEIVING    APPARATUS. 

the  influence  of  the  local  battery,  chains  of  conducting  particles 
bridge  and  close  the  gap  between  the  two  electrodes.  When  the 
electric  impulses  traverse  this  gap,  minute  bubbles  of  hydrogen  and 
o.xygen  are  generated  from  the  electrolyte  used.  This  generation 
suddenly  disrupts  the  conducting  bridges,  and  the  resistance  is  greatly 
increased.  Instantly  the  wave  impulse  ceases,  the  original  con- 
ductivity of  the  bridges  is  automatically  resumed,  and,  no  matter 
how  rapidly  the  sparks  at  the  sending  station  follow  one  another, 
the  responder  opens  and  closes  in  perfect  unison.  The  simplicity 
of  the  receiver,  freedom  from  errors  in  relays,  etc.,  together  with  a 
practically  unlimited  speed,  would  seem  to  render  it  very  useful 
for  wireless  telegraphy. 


New  Automobile  Motor. 


The    Lincoln    l^lcctric    Company,    of    Cleveland,    has    put   on    the 
market  a  new  automobile  motor,  which  is  herewith  illustrated.     It 


brass  gear,  cut-steel  sprocket  and  countershaft  mounted  on  ball 
bearing.  This  countershaft  and  motor  are  arranged  so  as  to  connect 
to  a  large  sprocket  near  the  center  of  the  rear  axle.  With  a  motor 
equipped  in  this  way,  it  is  necessary  only  to  set  the  motor  on  the 
carriage  and  connect  the  chain  between  the  sprocket  on  the  motor 
and  the  driven  sprocket.  Xo  special  supporting  gear  is  required. 
This  tj'pe  of  support  has  been  used  for  some  lime,  and  has  given 
satisfaction  to  the  Lincoln  Company  and  its  clients. 


The  New 


Dublarm  ''    Type   of  Laminated  Circuit 
Breaker. 


The  piece  of  apparatus  'llustrated  herewith  operates  as  a  combined 
hand  switch  and  circuit  breaker.  The  general  practice  heretofore  has 
been  to  close  the  circuit  breaker  and  then  the  hand  switch,  so  that 
in  case  of  an  overload  or  short-circuit  the  breaker  will  instantly 
open.  The  I-T-E  "Dublarm"  circuit  breaker  dispenses  entirely  with 
the  usual  hand  switch.  It  consists  of  a  circuit  breaker  and  a  switch 
so  constructed  that  either  side  of  the  circuit  breaker  may  be  closed 
first ;  and  on  closing  the  other  side,  thus  completing  the  circuit,  the 
breaker  will  instantly  open,  if  there  is  an  overload  or  short-circuit  on 
the  line.  Both  poles  being  closed,  an  overload  or  short-circuit  will 
open  them  simultaneously. 

The  device  is  specially  serviceable  for  feeder  protection  on  account 
of  its  compactness,  saving  in  the  expense  and  complication  of  switches 
and  connections,  and  allowing  more  feeders  to  be  placed  on  one  panel, 
by  using  the  space  formerly  occupied  by  the  hand  switch.  Being  pro- 
vided with  a  hand  trip,  it  can  be  instantly  opened  by  hand,  thus  em- 


AUTOMOBILE    MOTOR. 

is  a  iJ-^-hp  motor,  equipped  complete  r-ady  to  hang  under  a  carri- 
age.    This   includes   hanging   or    supporting   bars,   rawhide   pinion. 


LAMINATED    CIRCUIT    BREAKER. 

bodying  all  the  features  of  a  hand  switch  together  with  those  of  a 
double-pole  circuit  breaker. 

Large  sizes  arc  made  triple  pole  for  the  protection  of  generators 
running  in  parallel,  the  third  pole  serving  as  the  equalizer  switch. 
The  smaller  sizes,  on  account  of  their  compactness,  are  largely  used 
for  the  protection  of  lighting  circuits,  where  in  case  of  a  short-circuit 
opening  them  they  can  be  instantly  replaced,  thereby  insuring  con- 
stant service.  The  Cutter  Company,  of  Philadelphia,  owns  the  patents 
under  which  this  tj-pe  is  built. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Money  closed  at  a'A  per 
cent,  for  60  days,  and  4J/J  to  5  for  three,  four,  five  and  six  months. 
The  bank  statement  was  rather  disappointing  on  the  stock  market, 
but  had  little  effect,  the  volume  of  business  being  at  the  low  ebb  of 
quality  dealings.  The  market  throughout  was  irregular,  with  a 
sagging  tendency  toward  the  close  of  the  week.  Western  Union 
developed  some  strength,  and  on  moderate  buying  scored  a  fair 
gain ;  the  general  market  closed  heavy.  The  traction  stocks  shared 
in  the  general  inactivity,  Brooklyn  Rapid  Transit  closing  at  66^, 
being  a  net  loss  of  Ya,  point.  Metropolitan  Street  Railway  closed  at 
147%,  and  General  Electric  at  1845/'-  Western  Union  closed  at 
93/4.  being  a  net  gain  of  Vz  point.  Following  are  the  closing  quota- 
tions of  August  19: 

NEW   YORK. 

Aug.  12.   Aug.  19.  Aug.  12.   Aug.  19. 

.American    Tel.    &    Cable.   87  —  Hudson     River    Tel —  — • 

.\merican    Tel.    &    Tel..  163^  170^  Metropolitan     St.     Ry...i48^  i47j^ 

.American     Dist.    Tel —  —  N.    E.    Elec.    Veh.    Trns.  —  — 

Brooklyn   Rapid  Transit.    67^  67  N.    Y.    &    N.    J.    Tel —  — 

Commercial    Cable    is5  —  N.    Y.    E.    V.    T     Co....    ii^^        11 14 

Electric  Boat    23  23  Tel.    &   Tel.    Co.   Am —  — 

Electric    Boat    pfd 40  30  Western    Union    Tel....    91^  92^^ 

Electric    Lead    Reduc'n.  .      2J4  iH  West.    E.    &   M.    Co 215  — 

Electric   Vehicle    6^  5J4  West.    E.    M.    Co.    pfd..   —  — 

Electric    Vehicle     pfd.  ...    14  13 

General     Electric     185  185 

BOSTON. 

Aug.  12.   Aug.  iQ.  .\ug.  12.  Aug.  19. 

American    Tel.    &    Te!..i62}4      i7o54  Western  Tel.   &  Tel.  pfd.  —  — 

Cumberland  Telephone    .   —  —  Mexican   Telephone    ....      2J4  -V% 

Edison     Elec.     Ilium....   —  • — •  New    Eng.    Telephone.  ..  142 }4      i4i/'2 

Erie    Telephone     —  —  Westinghouse   Elec.    ....  106^       — 

Western   Tel.    &    Tel....   —  —  Westinghouse    Elec.    pfd.io6j4       — 


«.!' 


PHILADELPHIA. 


Aug.  12.   Aug.  19.  Aug.  12.  Aug.  IQ. 

American    Railways    ....    50  50  Phila.   Traction    99/4        99M 

Elec.     Storage    Battery.  .88^*       88  Phila.   Electric    5^  65^ 

Elec.    Storage    Bat'y.pfd.   87  87  Pa.     Elec.    Vehicle —  — 

Elec.    Co.    of    America..      8^  8|4  Pa.    Elec.    Vehicle    pfd..   —  4 

CHICAGO. 

Aug.  12.  Aug.  19.  Aug.  12.  Aug.  19. 

Central    Union    Tel —  —         National   Carbon   pfd.... 100  100 

Chicago    Edison     —  —         Northwest    Elev.    com...    36^       — 

Chicago    City    Ry 220         206         Union    Traction     15  16 

Chicago  Tel.    Co —  —         Union    Traction    pfd....   —  50* 

National  Carbon    31  32/4* 

*  Asked. 

LIGHTING  DEAL  IN  EAST  ST.  LOUIS.— The  Citizens'  Elec- 
tric Light  and  Power  Company,  of  East  St.  Louis,  111.,  has  been 
acquired  by  Clark  Bros.,  of  Philadelphia,  who  recently  purchased 
and  consolidated  all  of  the  electric  roads  in  East  St.  Louis  and 
the  Eads  bridge  line.  The  price  paid  for  the  electric  lighting  com- 
pany was  $600,000.  The  latter  company  has  a  lighting  contract 
with  the  city  of  East  St.  Louis  which  has  eight  years  yet  to  run. 
It  also  has  many  private  contracts,  and  is  the  only  electric  light 
and  power  company  in  East  St.  Louis.  James  Campbell,  of  St. 
Louis,  who  was  president  of  the  Citizens'  Electric  Light  and  Power 
Company,  engineered  the  deal  which  resulted  in  the  sale  of  the 
plant  to  the  Clarks.  He  sold  all  of  his  holdings,  and  July  23  an- 
nounced his  retirement  from  the  presidency.  In  the  latter  office  he 
was  succeeded  by  L.  C.  Haynes,  vice-president  of  the  East  St. 
Louis  and  Surburban  Electric  Railway  Company,  and  the  resident 
representative  of  the  Clarks  in  East  St.  Louis.  C.  M.  Clark,  of 
Philadelphia,  was  elected  vice-president,  and  H.  D.  Sexton  secre- 
tary and  treasurer.  Mr.  Haynes  has  announced  that  the  electric  light- 
ing company  will  be  operated  in  connection  with  the  other  Clark 
interests,  which  now  amount  to  several  million  dollars  in  East  St. 
Louis  and  the  neighboring  towns.  The  new  power  plant  at  Wiii- 
stanley,  now  nearing  completion,  will  furnish  power  for  both  the 
street  railways  and  electric  lighting  system.  The  Citizens'  Electric 
Light  and  Power  Company  was  organized  t2  years  ago  by  H.  D. 
Sexton  and  others,  with  a  capital  stock  of  $25,000.  James  Camp- 
bell and  a  number  of  wealthy  St.  Louisans  were  interested  in  the 
company. 

OMAHA  TROLLEYS.— A  syndicate  of  New  York  bankers, 
headed  by  J.  &  W.  Seligman  Company,  has  closed  a  deal  whereby 
they  purchased  the  Omaha  Street  Railway  from  the  present  owners 
for  92  cents  on  the  dollar  of  the  stock,  the  whole  amounting  to  $4,- 
000,000.  The  new  company  will  get  every  share  of  the  stock,  a 
large  part  of  which  is  owned  by  Marshall  Field,  of  Chicago,  and 
Senator   Millard,  of   Nebraska.     E.   W.   Nash   and  Guy   C.   Barton, 


officials  of  the  American  Smelting  Company,  are  also  heavy  holders 
of  the  stock.  The  property  consists  of  the  Omaha  Street  Railway. 
the  Council  Blufifs  and  Suburban  Company,  the  Omaha  and  Council 
Bluffs  Bridge  and  Motor  Company,  and  a  bridge  over  ihe  Missouri 
between  the  two  cities.  It  constitutes  a  monopoly  of  the  street  car 
traffic  of  the  two  cities.  The  Omaha  Street  Railway  Company  has' 
a  capitalization  of  $5,000,000,  and  the  Council  Bluffs  Company,  a 
capital  of  $1,600,000,  and  it  is  stated  that  the  property  has  paid  divi- 
dends of  4  per  cent,  for  the  past  four  years. 

AMERICAN  LIGHT  AND  TRACTION.— Circulars  have  been 
issued  by  the  American  Light  and  Traction  Company  to  the  stock- 
holders of  the  Consolidated  Gas  Company,  of  New  Jersey,  offering 
to  purchase  the  stock  of  that  company  by  the  issue  therefor  of  stock 
of  the  American  Company,  or  by  the  payment  of  $17  a  share  in  cash 
for  the  stock  of  the  Consolidated  Gas  Company.  The  holders  of 
Consolidated  Gas  Company's  stock  in  case  they  accept  the  stock  offer, 
have  the  choice  of  receiving  for  each  share  $18  par  value  of  the 
American  Light  and  Traction  Company's  preferred  stock,  or  $40 
par  value  of  the  American  Company's  common  stock.  It  is  stipu- 
lated that  to  make  the  offer  effective  it  is  necessary  that  it  be  ac- 
cepted by  at  least  75  per  cent,  of  the  Consolidated  stockholders,  and 
in  this  connection  it  is  announced  that  already  a  large  amount  of 
stock  has  been  deposited  under  the  plan  of  purchase.  The  stock 
is  to  be  deposited  with  the  Trust  Company  of  America,  and  the  time 
is  limited  to  August  15. 

GERMAN  ELECTRICAL  INDUSTRY.— A  cable  dispatch  from 
Berlin,  of  August  16,  says:  "The  crisis  in  the  German  electrical  in- 
dustry is  occasioning  much  discussion.  The  proprietors  of  electrical 
works  are  bent  on  finding  a  remedy  for  the  present  ruinous  com- 
petition and  bringing  the  producing  capacity  of  the  works  more  in 
harmony  with  the  market's  demands.  The  Bank  for  Electrical  Un- 
dertakings of  Zurich,  which  is  owned  by  the  Allgemeine  Elektric- 
itats-Gesellschaft  of  Berlin,  discusses  the  situation  in  its  yearly 
report,  just  issued,  and  concludes  that  the  European  electrical  com- 
panies must  adopt  the  American  trust  idea,  getting  all  the  works 
under  one  management  and  then  shutting  down  the  unprofitable 
ones  till  the  situation  improves." 

WESTERN  UNION  STOCK  went  up  gaily  last  week  to  93, 
chiefly  on  rumors,  it  is  said,  of  a  Postal  deal.  The  Postal  people 
don't  know  anything  about  it.  Another  story  is  that  there  is  "gun- 
ning for  shorts,"  who  sold  on  the  strength  of  the  difficulties  with  the 
Pennsylvania  road.  It  is  further  said  that  Western  Union  negoti- 
ations to  obtain  control  of  the  "Telephone  Trust"  are  discussed 
ill  Gould  circles,  though  "officially"  it  is  declared  that  no  such 
purpose  is  in  view.  Just  what  the  "Telephone  Trust"  is  does  not 
appear. 

MICHIGAN  TROLLEYS.— An  amalgamation  of  West  Michigan 
trolley  lines  has  been  planned  to  include  the  Detroit,  Ypsilanti  and 
Ann  Arbor  and  Jackson,  Gra  d  Rapids.  Grand  Haven  and  Muskegon 
railways.  It  is  said  that  an  offer  of  70  has  been  made  for  Ypsilanti- 
Ann  Arbor  stock.  The  capital  of  the  new  company  will  be  $15,000.- 
000  to  $20,000,000.  A  strong  eastern  syndicate  is  thought  to  be  be- 
hind the  move,  which  may  mean  ultimate  consolidation  of  all  the 
lines  with  Detroit  United,  making  the  big  Michigan  combine. 

DIVIDEND  FROM  REAL  ESTATE.— The  Capital  Traction 
Company,  of  Washington,  recently  sold  to  the  Government  a  parcel 
of  land  for  $550,000.  Part  of  this  money  will  be  distributed  among 
stockholders  in  the  form  of  an  extra  dividend  of  4  per  cent.,  which 
will  be  payable  August  20  to  stockholders  of  record  August  4.  The 
remainder  will  be  invested  in  the  4  per  cent,  bonds  of  the  company. 

EVANSVILLE  BONDS.— The  balance  of  the  $950,000  issue  of 
the  Evansvillc  Gas  and  Electric  Company,  ot  Evansville,  Ind.. 
amounting  to  $350,000  has  been  placed  on  the  market.  The  bonds 
I)eiir  5  per  cent,  ^nd  are  offered  at  loi  and  interest.  A  block  of 
$600,000  of  these  bonds  found  a  ready  sale  in  the  Chicago  market 
earlier  in  the  year. 

CHICAGO  COMMONWEALTH.— E.  L.  Brewster  &  Co.  have 
bought  the  Commonwealth  Electric  $500,000  issue  of  5  per  cent. 
bonds.  The  proceeds  of  the  sale  will  be  used  in  connection  with 
work  on  the  $6,000,000  plant  to  be  built  by  the  company. 

HUDSON  RIVER  POWER  BONDS.— The  Hudson  River  Elec- 
tric Company  has  given  a  mortgage  to  the  Morton  Trust  Company 
to  secure  an  issue  of  $5,000,000  gold  bonds. 

DIVIDEND  —The  directors  of  the  Western  Telephone  and  Tele- 
graph Company  have  declared  a  semi-annual  preferred  stock  divi- 
dend of  2  per  cent.,  payable  August;  30. 
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Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Trade  prospects,  as  indicated  by  the 
reports  to  commercial  agencies,  are  favorable.  Expansion  in  the  Fall 
demand  for  commodities  in  all  the  leading  markets  is  noted,  and  more 
optimistic  views  obtain  with  reference  to  the  Southern  cotton  crop 
and  its  effects  on  future  business.  Pig  iron  production  is  still  re- 
stricted by  the  scarcity  of  cars,  affecting  coke  supplies,  and  the  an- 
thracite strike;  demand  is  no  less  active,  however.  There  is  plenty 
of  ffjreign  steel  ofifere<l,  but  business  is  not  active  at  the  prices  de- 
manded, though  domestic  supplies  are  scarce.  Nothing  like  the 
present  activity  in  hardware  is  recalled.  Structural  material  is  sought 
by  car  shops  and  bridge  builders,  while  many  office  buildings  and 
fjther  steel  structures  are  planned.  The  less  favorable  features  noted 
in  the  general  situation  are  the  restriction  of  trade  in  summer  goods, 
caused  by  the  cool  weather,  the  continuance  of  the  deadlock  at  the 
anthracite  coal  mines  and  the  unfavorable  figures  of  the  July  export 
trade.  Collections  as  a  whole  are  classed  as  seasonable.  The  copper 
market  is  lower  and  weak.  On  Wednesday,  200,000  lbs.  of  August- 
September  electrolytic  were  sold  on  the  Metal  Exchange  at  11.621/2, 
and  immediately  after  the  purchasers  of  this  lot  bid  11.60  for  800,000 
lbs.  more  of  the  same  grade  at  the  same  delivery  and  were  promptly 
accommodated  by  the  same  sellers.  The  quotations  are  Lake,  spot 
to  September,  1 1.60  to  11. 77 J/2C.,  and  casting,  spot  to  November,  11.50 
to  11.60.  The  July  copper  production  of  United  States  mines  ex- 
ceeded all  records.  The  total  output  was  26,749  tons,  compared  with 
21,985  tons  in  July  last  year.  The  number  of  failures,  as  reported 
hy  Bradstrcct's,  numbered  181,  against  169  the  week  previous,  and 
1186  the  corresponding  week  last  year.  * 

HARRISBURG  ENGINES  FOR  OFFICE  BUILDINGS.— The 
George  A.  Fuller  Company,  of  137  Broadway,  New  York,  has  just 
let  some  interesting  contracts  to  the  Harrisburg  Foundry  and  Ma- 
chine Works,  for  engines  to  be  installed  for  general  light  and  power 
purposes  in  new  office  buildings,  now  under  construction  down  town 
in  New  York.  The  new  Battery  Place  Building  is  to  be  equipped  with 
".three  Harrisburg  engines,  representing  a  capacity  of  600  horse-power. 
'One  engine  will  be  a  20-inch  x  19-inch,  to  be  direct  connected  to  a 
200-kw  generator.  A  i6j<^-inch  x  15-inch  engine  will  be  direct  con- 
nected to  a  125-kw  generator,  and  a  13-inch  x  j 3-inch  one  will  be 
o)upled  to  a  75-kw  generator.  The  Wall  Street  Exchange  Building 
is  to  have  three  16-inch  x  15-inch  engines,  direct  connected  to  loo-kw 
Kenerators.  and  a  12-inch  x  12-inch  engine,  direct  connected  to  a  50-kw 
generator.  The  new  building  now  under  way  between  39-42  Broad- 
way, is  to  be  installed  with  two  18-inch  x  18-inch  engines  for  direct 
connection  to  130-kw  generators,  and  a  i3,'/2-inch  x  13-inch  engine, 
to  be  direct  connected  to  a  75-kw  generator.  The  contracts  for  the 
generators  at  time  of  writing  were  not  awarded. 

BRITISH  COMMERCIAL  OUTLOOK— A  cable  dispatch  from 
London,  of  August  6,  says:  The  struggle  for  trade  forms  the  sub- 
ject of  a  report  by  the  Commercial  Department  of  the  Board  of 
Trade,  issued  to-day,  in  which  exhaustive  statistics  are  given  com- 
l)aring  the  i)oi)ulation  and  conmierce  of  Great  Britain  with  those  of 
her  ])rincipal  business  comj)etitors,  the  United  States  and  Germany, 
and  the  conclusion  reached  is  that  America  and  Germany,  owing  to 
their  greater  increases  in  population,  are  traveling  upward  more 
rapidly  than  Cireat  Britain.  "If  peace  is  maintained,"  says  the  offi- 
<ial  report,  "both  the  United  States  and  Germany  are  certain  to  in- 
crease the  rate  of  their  upward  movement,  and  their  competition 
with  (ireat  Britain  in  neutral  markets,  and  probably  even  in  home 
markets,  will  become  increasingly  .serious."  The  report  makes  the 
<U<luction  that  in  view  of  changed  conditions  Great  Britain  can 
scarcely  expect  to  maintain  her  past  pre-eminence,  at  any  rate 
wilhoiu  strenuous  cflfort  and  careful  and  energetic  improvement  in 
business  methods. 

"'SOME  C.  &  C.  ORDERS— The  C.  &  C.  Electric  Company,  of 
Garwood.  N.  J.,  has  secured  a  contract  for  two  75-kw  generators  and 
one  50-kw  machine,  for  installation  in  the  Hamilton  Court  apart- 
ment house,  now  being  built  at  Philadelphia.  Pa.  The  generators 
will  be  direct  connected  to  iiohp  and  75-hp  engines,  respectively. 
These  engines  are  to  be  built  by  Iho  Watertown  Engine  Company, 
whose  New  York  City  offices  are  in  the  Taylor  Building.  30-41  Cort- 
landt  Street.  The  eciuipment  is  to  be  used  for  both  light  and  power. 
J.  B.  King  &•  Company,  of  New  Brighton,  Staten  Island,  have  re- 
quisitioned for  a  200-kw  belted  generator,  an  85-kw  direct-connected 
one.  and  a  i.J0-hp  motor,  as  well  as  a  10  hp  motor,  which  will  ser\'c  as 
equipment  in  their  new  plaster  mills.  The  C.  &  C.  people  have 
also  secured  an  order  for  six  slow-speed  motors,  varying  from  2-hp 
to  30-hp.  for  rtuining  blowers  in  the  new  Blair  Building.  Broad 
Street  and  Exchange  Court.  New  York.  The  contract  was  obtained 
through  Johnson  &•  Morris,  of  30  West  Thirteenth  Street,  New 
York. 


TENNESSEE  WATER  POWERS.— At  a  meeting  of  the  director^ 
and  stockholders  of  the  Knoxville  Water  Power  Company,  on  August 
II,  the  following  New  York  men  were  elected:  Charles  H.  Treat, 
president;  H.  O.  Reed,  secretary  and  treasurer;  Henrj-  T.  Fay,  gen- 
eral manager,  and  Robert  Morris  and  F.  G.  Thompson,  direaors. 
Messrs.  Treat,  Reed  and  Fay  were  present.  The  other  members  of 
the  company  are:  Yice-President,  John  T.  Wilder;  directors,  R. 
W.  Austin  and  Luther  M.  Parker.  The  company  has  been  incor- 
porated for  $1,000,000,  entirely  composed  of  Eastern  capital,  for  the 
purposes  of  damming  the  Little  Tennessee  River  30  miles  abo\c  Knox- 
ville, to  generate  energy  for  an  immense  electric  power  plant  to 
supply  lighting  and  motive  electricity  to  entire  East  Tennessee.  The 
project  will  now  be  pushed  to  completion  as  fast  as  possible,  the 
meeting  resulting  in  that  decision  after  a  report  submitted  by  Mr 
John  Bogart  was  read  approving  the  scheme. 

BUFFALO  FOREIGN  AND  DOMESTIC  ORDERS.— The  Buf- 
falo Forge  Company,  through  its  New  York  offices,  in  the  Taylor 
Building.  39-41  Cortlandt  Street,  has  obtained  a  contract  through 
Sheriff.  Swingley  &  Company,  120  Liberty  Street,  for  an  8  x  lo-rach 
horizontal  center-crank  engine,  to  drive  a  lighting  dynamo  in  their 
machinery  repair  shops  at  Johannesburg,  South  Africa.  An  induced 
draft  plant  has  been  ordered  for  the  New  York  University  powtr 
station,  at  Morris  Heights.  It  will  consist  of  a  6-foot  fan,  dir^i 
connected  to  a  5-inch  x  5-inch  vertical  engine.  Another  order  secured 
by  the  Buflfalo  Company  calls  for  four  6-foot  fans,  belled  to  10  x  12- 
inch  horizontal  central-crank  engines,  for  installation  in  the  Morris 
Heights  School,  at  i66th  Street,  New  York.  The  United  Heating 
Company,  West  Broadway  and  Broome  Street,  New  York,  has  or- 
dered two  i2-incli  X  14-inch  Buflfalo  engines. 

AMERICAN  ELECTRICAL  APPARATUS  is  making  remark- 
able progress  in  European  markets.  The  Societe  .\nonjme  Westing- 
house  has  found  it  necessary  on  account  of  the  great  number  of  or- 
ders to  make  extensive  additions  to  its  plant,  which  has  been  in 
operation  for  only  five  years.  This  plant  is  located  at  Havre.  France, 
and  supplies  the  territory  included  in  Holland.  Belgium,  Italy.  Switz- 
erland, Spain,  France  and  their  colonies  and  protectorates.  Mr. 
Albert  Schmid,  well  known  in  electrical  engineering  circles  in  the 
United  States,  is  prominent  in  the  direction  of  this  company,  and 
general  manager  of  the  works. 

EQUIPMENT  FOR  J.  L.  MOTT  IRON  WORKS— Thr  J.  L 
Mott  Iron  Works,  at  Trenton,  N.  J.,  are  to  be  installed  with  three 
300-kw  cross-compound,  non-ccndensing  engines,  to  be  built  for 
general  pcjwer  purposes  by  the  Buckeye  Engine  Company,  through 
whose  New  York  manager,  Paul  Bigelow.  the  contract  has  just 
been  secured.  These  engines  will  be  direct  connected  to  200-kw 
General  Electric  generators.  There  will  also  be  a  75-kw  Buck^ 
simple  engine,  direct  connected  to  a  50-kw  General  Electric  generator, 
for  lighting.     The  boilers  will  be  of  Franklin  type. 

THE  FEDERAL  ELECTRIC  COMPANY.  Washington  Life 
Building.  Broadway  and  Liberty  Street,  has  been  awarded  a  contnct 
for  some  200  ceiling  and  desk  electric  fans,  for  shipment  to  Oima  Tlio 
fans  are  being  manufactured  by  the  Colonial  Electric  Ct^npanv.  >>( 
Ravenna.  Ohio.  The  Federal  people  have  also  recently  secured  s'lnc 
fair-sized  fan  contracts  through  British  and  South  African  si>v'-ts 
A  200-subscriber  telephone  exchange,  with  instruments,  has  bctti  re- 
quisitioned by  Chilian  parties. 

BALL  ENGINE  ORDERS— The  Saginaw  Sugar  Company. 
Saginaw,  Mich.  ..Mma  Sugar  Company.  .Mma.  Mich.,  and  the  1  in- 
sing  Sugar  Company.  Lansing.  Mich.,  will  have  electric  |>l.int^.  'lie 
engines  being  furnished  by  the  Ball  Engine  Company.  Erie.  Pa  i  !ir 
Naomi  Coal  Company.  McKeesport.  Pa.,  will  install  an  dcctric  p  ■' '  r 
]ilant  in  its  mines,  the  engine  being  furnished  by  the  Ball  EiiKitie 
Company. 

STANLEY  APPAR.VTUS  FOR  MEXICO— The  Stanley  Electric 
Manufacturing  Company  has  secured  a  contract  through  the  Fc<ii  ral 
Electric  Company,  of  141  Broadway,  calling  for  a  200-kw  two-j'l  -f, 
central  station  outfit,  complete,  with  switchlwiard.  etc.,  whicli  ^  ' 
serve  as  addition  to  a  plant  in  Monterey,  Mexico.  The  equipment  is 
iiitendeil  for  l>oth  light  and  power  purposes. 

MESSRS.  PARKE.  DAVIS  &  CO..  Detroit.  Mich,  the  well-kn.n»n 
maniifacturers  of  drugs  and  chemicals,  arc  making  extensive  im- 
provements and  additions  to  their  electrical,  steam  and  power  y  •■' 
the  work  being  done  under  the  direction  of  George  W.  Scott.  >  1 
suiting  engineer.  The  Rookery,  Chicago. 

BOOK  TYPEWRITERS  FOR  CHINA— The  Elliott  &  Hatch 
Book  Typewriter  Company.  256  Broadway.  New  York,  has  been 
awarded  a  contract  by  T.  P.  Terry,  of  Shanghai,  for  several  ma- 
chines, which  arc  to  be  used  for  making  English  records  of  Chinese 
govemment  documents. 

CHIMNEYS  FOR  R.\PID  TRANSIT— The  Alphons  Cu^:-.l'^ 
Chimney  Construction  Company  has  secured  the  contract  for  the  om 
struction  of  five  225-feet  chimneys,  for  the  central  power  station  of 
the  Rapid  Transit  Subway.  ' 
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PAWLING  &  HARNISCHFEGER,  Milwaukee,  Wis.,  makers  of 
electric  traveling  cranes  and  hoists,  state  that  the  booking  of  orders 
remains  highly  gratifying.  Among  recent  contracts  are  the  fol- 
lowing :  Minneapolis  Steel  and  Machinery  Company,  Minneapolis, 
Minn.,  two  20-ton  cranes  with  5-ton  auxiliary  hoists,  one  15-ton 
crane  with  5-ton  auxiliary  hoist,  one  5-ton  crane;  Crane  Company, 
Chicago,  one  2-ton  crane;  Wisconsin  Bridge  and  Iron  Company, 
Xorth  Milwaukee,  one  lo-ton  crane;  Baldwin  Locomotive  Works, 
Philadelphia,  four  lo-ton  cranes ;  The  Standard  Steel  Works,  Burn- 
ham,  Mifflin  Company,  Pa.,  two  lo-ton  cranes;  Pennsylvania  Lines 
West  of  Pittsburg,  Fort  Wayne,  Ind.,  one  lo-ton  crane ;  Moran  Bros. 
Company,  Seattle,  Wash.,  one  5-ton  hoist;  Columbus  Iron  Works 
Company,  Columbus,  Ga.,  one  20-ton  crane;  Lalance  &  Grosjean  Mfg. 
Company,  Harrisburg,  Pa,  one  15-ton  crane;  The  Spang-Chalfant 
Company,  Sharpsburg,  Pa.,  two  3-ton  cranes ;  The  Ball  Engine  Com- 
pany, Erie,  Pa.,  three  3-ton  hoist  travelers ;  The  Berlin  Machine 
Works,  Beloit,  Wis.,  one  15-ton  crane;  The  American  Bridge  Com- 
pany, Economy,  Pa.,  five  lo-ton  cranes,  each  with  two  5-ton  trolleys ; 
The  Ohio  Farmers'  Fertilizer  Company,  Columbus,  Ohio,  two  3-ton 
hoists;  Betts  Machine  Company,  Wilmington,  Del.,  one  20-ton  crane, 

CONDENSING  PLANT  ORDERED.— The  Commonwealth 
Electric  Company,  of  Chicago,  has  ordered  from  the  Alberger  Con- 
denser Company,  of  95  Liberty  Street,  New  York,  a  complete  con- 
densing plant,  including  a  surface  type  condenser  of  the  high  vacuum 
system.  A  28-inch  vacuum  will  be  mamtained.  This  will  be  the 
largest  surface  condenser  on  land,  having  20,000  square  feet  of  cool- 
ing surface.  The  pumping  plant  will  be  a  Corliss-driven  outfit,  con- 
sisting of  circulating  pump,  dry  vacuum  pump  and  hot  water  pump. 
Lake  water,  derived  from  the  Chicago  River,  will  be  used  for  cooling 
purposes.  The  condenser  is  to  be  used  in  connection  with  a  large 
Curtis  turbine  generator  unit,  of  new  design,  and  built  by  the  Gen- 
eral Electric  Company.  As  the  water  from  the  turbine  will  contain 
no  oil,  being  really  distilled  water,  it  will  be  used  over  and  over 
again  in  the  boilers.  The  boilers  are  to  be  of  the  Babcock  & 
Wilcox  type,  supplied  with  superheaters.  The  installation  which  is 
now  being  contracted  for  is  a  7,500-hp  unit,  and  is  to  serve  as  a  trial 
tmit,  and  if  as  successful,  will  be  duplicated  several  times. 

THE  ELECTROLYSIS  PROOF  CONDUIT  CO.,  of  Chicago, 
have  just  completed  their  new  factory.  Heretofore  their  capacity 
has  been  sold  long  before  the  season  opened,  but  with  the  additional 
jnachinery  just  added,  their  capacity  is  now  practically  unlimited. 
Heretofore,  they  have  been  compelled  to  turn  away  as  much  business 
as  they  have  taken,  but  they  are  now  in  a  position  to  make  prompt  de- 
liveries on  all  contracts.  They  have  just  taken  a  contract  for  500,000 
feet  for  one  of  the  new  independent  telephone  companies  with  the 
guarantee  of  30  days'  delivery.  The  conduit  is  compressed  paper 
and  asphalt,  and  is  not  only  a  perfect  insulator  but  it  is  also  claimed 
to  be  one  of  the  easiest  to  draw  cables  through.  The  Chicago  Tele- 
phone Company  report  being  able  to  draw  a  two  and  five-eighth 
cable  in  a  3-inch  duct  of  this  make,  and  at  a  longer  distance  than  any 
heretofore  handled.  The  Chicago  Telephone  Company  has  already 
laid  over  a  million  feet  of  this  style  of  conduit  this  year. 

FOREIGN  AND  DOMESTIC  HEINE  ORDERS.— The  Heine 
Safety  Boiler  Company,  Bowling  Green  Building,  report  recent  re- 
ceipt of  a  number  of  fair-sized  contracts,  for  both  the  foreign  and 
domestic  markets.  The  Great  Boulder  Gold  Mining  Company,  West 
Australia,  has  ordered  two  200-hp  boilers,  for  furnishing  steam  to 
operate  the  mines  electrically.  The  Kyoto  Traction  Company,  of 
Kyoto,  Japan,  has  placed  an  order  for  a  250-hp  outfit.  Home  orders 
include  two  500-hp  units  for  installation  for  light  and  power  use  in  the 
St.  Charles  Hotel,  New  Orleans,  La.  The  Ice,  Light  and  Refriger- 
ating Company,  of  Beaumont,  Tex.,  has  ordered  a  150-hp  boiler. 
Two  200-hp  units  have  been  requisitioned  by  the  West  Central  Elec- 
tric Company,  of  St.  Louis,  Mo.  A  iso-hp  boiler  is  to  be  erected  in 
the  electric  light  plant  at  Jekyll  Island,  Florida.  Woodward  & 
Lothrop,  of  Baltimore,  Md.,  have  oraered  three  400-hp  boilers,  for 
lighting  and  power  use. 

KERN  RIVER  PLANT.— The  Kern  River  Company,  of  Los 
Angeles,  Calif.,  has  closed  contracts  for  the  equipment  of  the  water- 
power  electric  station,  from  which  current  will  be  transmitted  no 
miles  to  Los  Angeles.  The  Bullock  Electric  Manufacturing  Company 
secured  the  order  for  the  generators  through  the  Wagner-Bullock 
Electric  Company,  of  California.  The  contract  calls  for  five  2,000- 
kw,  three-phase,  water-wheel  type  generators.  They  are  50-cycle, 
revolving-field  machines,  wound  for  1,100  volts  at  231  r.  p.  m. ;  two 
150-kw  exciter  sets,  to  be  operated  by  independent  water-wheels, 
"will  be  supplied  by  the  Westinghouse  Electric  and  Manufacturing 
Company.  The  General  Electric  Company  was  awarded  the  con- 
tract for  transformers  of  sufficient  capacity  for  the  system.  It  is 
understood  that  Stilwell-Bierce  &  Smith-Vaile  water-wheels  will 
be  ordered.  R.  S.  Masson  acts  as  consulting  engineer  for  the  Kern 
River  Company. 

PNEUMATIC  TUBE  SERVICE.— At  Washington,  on  August  15, 
bids  were  opened  by  the  Acting  Postmaster  General  for  the  rental 


of  pneumatic  tube  service  in  New  York,  Brooklyn,  Boston,  Phila- 
delphia, Washington,  Chicago  and  St.  Louis.  The  bids  greatly  ex- 
ceed the  appropriation  of  $500,000  granted  by  Congress  to  be  used 
for  this  purpose  for  the  fiscal  year  1903.  It  was  announced  before  the 
opening  that  no  awards  would  be  made  at  present,  as  it  will  be  neces- 
sary to  make  some  adjustment  among  the  different  cities  in  order  to 
come  within  the  appropriation.  Following  are  the  bids  for  New 
York  and  B.'ooklyn:  New  York— New  York  Mail  and  Newspaper 
Transportation  Company,  Route  No.  7,  $439,500  per  annum,  or  $16,- 
799  per  mile;  Brooklyn — New  York  Mail  and  Newspaper  Trans- 
portation Company,  $48,163,  or  $16,799  per  mile. 

PRINTING  PLANT  EQUIPMENT.— The  Buffalo. Forge  Com- 
pany, through  its  New  York  City  offices,  has  secured  a  contract  from 
the  Wilhelms  Realty  Company,  of  no  Fifth  Avenue,  for  three  en- 
gines, which  are  to  be  used  for  lighting  and  power  purposes  in  the 
new  printing  plant  of  the  Sackett-Wilhelms  Company,  at  Grand 
Street  and  Morgan  Avenue,  Brooklyn.  The  plant  is  to  be  operated 
by  electricity  exclusively.  Some  40  motors,  varying  from  5-hp  to 
30-hp,  will  be  installed.  The  order  calls  for  one  13  x  20  inch  x  14 
tandem-compound  engine,  for  direct  connection  to  a  loo-kw  General 
Electric  generator;  a  11  inch  x  18  inch  x  12  inch  engine  o£  same 
type,  to  be  direct  connected  to  a  75-kw  General  Electric  generator, 
and  an  8-inch  x  lo-inch  center-crank  engine  for  direct  connection  to  a 
General  Electric  generator  of  2S-kw  capacity. 

MONTREAL  POWER  PLANT.— A  new  power  station,  the  cost 
of  which  will  run  into  the  hundreds  of  thousands  of  dollars,  is  to 
be  established  at  Montreal  by  the  Lachine  Rapids  Hydraulic  Com- 
pany. Plans  have  been  prepared,  and  the  company  is  now  asking 
for  tenders  for  a  building  that  will  comprise  a  sub-station,  a  trans- 
former plant,  switchboard  and  distributing  system,  auxiliary  steam 
plant  and  technical  offices.  The  engine  room  will  contain  six  steam 
turbines  of  the  newest  pattern,  with  a  capacity  of  2,000  hp  each. 
It  has  been  the  company's  intention  since  formation  to  put  up  an 
establishment  of  this  description.  Now  that  the  machinery  necessary 
to  its  equipment  has  become  standardized,  and  there  is  no  danger 
of  its  being  relegated  in  a  few  years  as  out  of  date,  the  company 
has  decided  to  proceed. 

WESTINGHOUSE  GAS  ENGINES.— A  few  recent  orders  for 
Westinghouse  gas  engines  are :  Consolidated  Industries  Company, 
Batavia,  N.  Y. — two  250-hp  horizontal,  2-cylinder,  tandem,  double- 
acting;  one  85-hp  vertical,  3-cylinder;  one  35-hp,  2-cylinder;  all  direct 
connected  to  Westinghouse  generators  for  lighting  and  power  work. 
Zanesville  Electric  Company,  Zanesville,  Ohio — one  85-hp  vertical,  2- 
cylinder.  Kelly  &  Jones,  Pittsburg,  Pa. — one  125-hp  vertical,  3-cyI- 
inder  engine,  direct  connected  to  generator  for  power  purposes.  H. 
Garrison  Foundry  Company,  Pittsburg,  Pa. — one  125-hp  vertical,  3- 
cylinder  engine.  Mingo  Junction  Water  Company,  Mingo  Junction. 
Ohio — one  125-hp  vertical,  3-cylinder  engine. 

TOLEDO,  OHIO,  IMPROVEMENTS.— The  Toledo  Railway 
and  Light  Company,  through  its  president,  A.  E.  Lang,  has  an- 
nounced that  about  $75,000  will  be  spent  in  the  near  future  in  im- 
proving the  facilities  of  the  company  in  this  city.  The  first  step 
will  be  the  construction  of  car  shops  ind  storage  sheds  on  Central 
Avenue.  President  Lang  states  that  the  property  will  be  sufficient 
to  handle  the  growing  bus.  .ess  of  the  company  for  years  to  come. 
The  building  will  cost  from  $40,000  to  $50,000.  Concentration  of 
the  work  will  assist  to  decrease  expenses.  The  railway  and  electric 
lighting  department  will  receive  attention  in  the  new  plant. 

RITTER  ELECTRICAL  COMPANY.— The  Ritter  Electrical 
Company  and  the  Cincinnati  Machine  Works,  Cincinnati,  have  con- 
solidated as  the  Ritter  Electrical  Company,  at  118  120  West  Second 
Street,  to  manufacture  arc  lamps,  dynamos,  motors  and  do  electrical 
and  mechanical  repairing  and  general  mj.v,hine  work.  John  C.  Mul- 
vihill  is  president ;  Charles  L.  Stacy,  vice-president  and  superintend- 
ent of  machinery  department ;  Charles  C.  I.  Poland,  secretary ;  Henry 
Bauman,  treasurer,  and  Adelhart  Beetz,  superintendent  of  lamp  de- 
partment. 

WESTINGHOUSE,  CHURCH,  KERR  &  CO.  announce  the  re- 
moval of  their  New  York  office  from  the  Havemeyer  Building,  26 
Cortlandt  Street,  New  York  City,  to  the  Maritime  Building,  8  to  10 
Bridge  Street,  opposite  the  new  Custom  House,  and  near  Bowling 
Green.  The  change  is  the  result  of  a  largely  increased  businejs. 
Three  floors,  the  first,  second  and  third,  will  be  devoted  to  their 
uses.  The  new  quarters  will  afford  about  double  the  floor  space 
available  in  their  present  location. 

LIGHTING  EQUIPMENT  FOR  SCRANTON.  PA.— The  Y.  M. 
C.  A.  building,  at  Scranton,  Pa.,  is  to  be  furnished  with  a  lO-inch  x 
lo-inch  Standard  engine,  as  well  as  a  gYi-mch.  x  lo-inch  one,  built 
by  the  Harrisburg  Foundry  and  Machine  Works,  New  York  offices, 
203  Broadway.  These  machines  will  be  direct  connected  to  gener- 
ators of  40-kw  and  30-kw  capacity,  respectively.  The  generators  will 
be  supplied  by  the  General  Electric  Company.  The  outfit  is  to  be 
used  for  lighting  purposes. 
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The  TELEPHONE. 


UIRMINGHAM,  ALA.— The  People's  Home  Telephone  Company  of  thi* 
place  has  declared  a  dividend  of  z  per  cent.  The  following  officers  were  elected 
at  the  annual  meeting:  H.  II.  Stambaugh,  president;  Henry  B.  Gray,  vice- 
president;   W.   H.  Hassingcr,  secretary,  and  A.   F.  Adams,  treasurer 

SAN  FRANCISCO,  CALIF.— The  Pacific  States  Telephone  &  Telegraph 
Company,  which  has  met  with  a  great  deal  of  competition  from  barbed-wire 
fence  telephone  systems  installed  by  farmers,  recently  issued  a  circular  an- 
nouncing that  'it  would  equip  the  fence  wire  lines  with  telephones  charging  a 
moderate  rental.  Long  distance  instruments  will  be  furnished,  kept  in  repair 
and  renewed  when  necessary.  The  lines  are  to  be  built  and  repaired  by  the 
farmers  as  far  as  the  boundary  of  the  town  where  the  exchange  is  located.  A 
single  line  will  serve  ten  farm  houses.  The  company's  representatives  will 
make  a  thorough  canvass  of  the  districts  where  such  a  service  is  likely  to  be 
appreciated. 

BUNKER  HILL,  IXD.— W.  H.  Wiles,  president  of  the  Bunker  Hill  Banic, 
has  organized  a   company   for   the  purpose  of   establishing  a   telephone    system. 

INDIANAPOLIS,  IND.— The  State  Tax  Board  has  increased  by  $1,720,4* 
valuations  upon  which  telephone  companies  doing  business  in  the  State  must 
pay  taxes,  and  decreased  the  valuation  of  telegraph  companies  $2,430.  The 
Western  Union  obtained  a  decrease  of  $5  a  mile,  the  valuation  being  made 
$57  a  mile  on  39,346  miles  of  wires;  and  the  Postal  Telegraph  Company's  val- 
uation was  increased  from  $20  to  $25  a  mile  on  9,001   miles. 

CLEVELAND,  OHIO. — The  Cuyahoga  Telephone  Company  will  probably 
abandon  the  plan  of  attempting  to  secure  permission  from  the  present  council 
to  increase  its  rates.  It  will  be  impossible  to  pay  dividends  until  the  rates  can 
be  raised,  but  providing  there  are  no  serious  accidents,  President  II.  A. 
Everett  claims  it  will  be  impossible  to  pay  all  fixed  charges  and  maintain  a 
considerable  surplus.  During  the  first  six  months  of  this  year  the  company 
earned  $35,000  in  excess  of  all  expenses  and   interest. 

MINGO,  lA. — The  Mingo  Farmers'  Mutual  Telephone  Company,  with  a 
capital  of  $5,000,  has  been  incorporated. 

SHENANDOAH,  I  A. — The  Independent  Mutual  Telephone  Company  of 
Shenandoah,  capital  $50,000,  has  been  incorporated. 

FULTON,  KY. — The  Cumberland  Telephone  Company  has  taken  charge  of 
the  West  Kentucky  Telephone  Company  at  this  place. 

HOPKINSVILLE,  KY. — The  city  of  Hopkinsville  has  refused  to  confirm  the 
sale  of  a  telephone  franchise  to  an  outside  party  for  $3.00.  The  city  holds  that 
the  Cumberland  Company  already  has  a  franchise,  and  tliat  two  systems  are  not 
needed. 

FREDERICK,  MD.— Articles  incorporating  the  Maryland  Telephone  and 
Telegraph   Company  of  Frederick   City  have  been   filed  in  the  clerk's  office. 

LANSING,  MICH.— The  Loche  Mutual  Telephone  Company  of  Ingham 
County    has   been   incorporated    with    $100,000    capital    to   build   a   local   system. 

COLUMBUS,  NEB. — Messrs.  Cotlingham  and  Everett  have  been  granted  a 
franchise  to  establisli  a  telephone  system. 

CHARLOTTE,  N.  C. — The  Bell  Telephone  Company  has  asked  permission  to 
place   its   wires  underground   in   this   town. 

MARION,  OHIO.^Thc  Marion  County  Telephone  Company  has  been  granted 
franchises  in  Agosta  and  LaRue,  and  will  erect  exchanges  in  both  places  in  the 
near   future. 

NORWALK,  OHIO.- The  Local  Telephone  Company  is  connecting  up  its 
new  instruments,  the  system  having  been  entirely  rebuilt.  All  party  lines  have 
been   eliminated. 

PORTSMOUTH,  OHIO. — The  Portsmouth  Telephone  Company  is  extending 
its  lines  to  a  nuuiber  of  towns  in  the  county  and  will  open  several  branch 
exchanges  in  the  near  future.  The  company  has  recently  been  sold  by  th-j 
Federal   Telephone   Company   of   Cleveland. 

SANDUSKY,  OHIO. — It  is  staled  that  a  syndicate  headed  by  J.  F.  Laning, 
of  Norwalk,  has  secured  the  controlling  interest  in  the  Sandusky  Telephone 
Company.  It  is  said  that  $48  per  share  was  paid  for  the  controlling  interest. 
Mr.  Laning  is  at  the  head  of  the  syndicate  which  has  secured  control  of  ex- 
changes at  Norwalk,  Monroeville,  and  numerous  other  towns  in  this  vicinity. 
It  seems  to  be  the  ami  to  secure  control  of  all  the  independent  exchanges  in 
Northwestern  Ohio. 

CLEVELAND,  OHIO. — E.  A.  Fcrrin,  representing  a  Philadelphia  syndicate, 
has  made  a  proposition  to  the  Evcrctt-Moore  syndicate  to  buy  up  the  Federal 
interest  in  the  exchanges  at  Bowling  Green,  Fostoria  and  Findlay.  The  Findlay 
exchange  is  held  under  option  by  Findlay  people  who  arc  already  interested  in 
the  company.  If  the  Findlay  people  do  not  buy,  the  three  plants  may  be  dis 
posed  of  to  the  Phil.ulclpliia  syndicate  which  is  said  to  be  planning  to  buy  up  a 
number  oi  other  exchanges  in  Ohio  with  a  view  to  consolidating  them. 

TOLEDO,  OHIO. —  Barber  &  Brailcy,  telephone  promoters,  have  organized 
the  Louisiana  Construction  Company  to  build  telephone  exchanges  at  Shreve- 
port,  La.,  and  surrounding  towns.  The  company  has  a  capital  stock  of  $500,000, 
of  which  $120,000  has  been  paid  in.  Officers  arc  W.  B.  Ritchie,  Lima,  president; 
M.  B.  Shaw,  Wapakonrta,  vice  president;  C.  U.  Critcs,  Lima,  treasurer;  C.  D 
Handy,  Wauscon,  secretary.  The  above  with  J.  S.  Brailcy,  C.  Campbell  and 
Frank  UlTcr  are  directors.  J.  S.  Brailcy  will  act  as  purchasing  agent  and  F.  B. 
UlTer  as  superintendent  of  construction.  The  same  parties  arc  interested  in  the 
Southern  Trading  &  Contracting  Company  and  the  .National  Contracting  Com- 
pany. Tlicy  have  established  plants  in  the  following  cities:  San  .Xntonio,  Texas, 
2000  telephones;  Austin  City,  1200;  Taylor,  600;  Temple,  600;  Bclton,  400; 
and  Waxahachic,  400.  They  are  now  buildinT  toll  lines  connecting  all  these 
cities  with  Beaumont,  Houston,  Galveston.  Ft.  Worth,  and  Dallas,  and  arc 
extending  them  t'lrough    Indi.in   Territory,    Kansas  and   Missouri. 


CHESTERFIELD,    S.    C— The    Chesterfield   Telephone    Company    will   app; 
for  a  charter  to  build  a  telephone  system  in  this  place,  the  initial  capital  beir.  j 
$3,000.     J.   A.   Welsh  and  R.   E.  Rivers  are  interested. 

ST.  MATTHEWS,  S.  C. — The  St.  Matthews  Telephone  Company  has  bee:, 
commissioned  with  a  capital  stock  of  $1,000.  The  incorporators  are  L.  M 
Able,  J.   S.  Wanamakcr,  H.  A.  Raysor,  M.  Jaresy  and  S.  Pearline. 

SALT    L.\KE   CITY,    UT.\H.— The   Rocky    Mountain    Bell    Telephone    Co: 
pany  will  extend  its  line  from  Beaver  to  Cedar,  St.   George,  Utah,  and  Piocl.^ 
Nev.      At    I'ioche   connection    will    be   made   with   the    Sunset   system    from   t!.. 
Pacific   coast. 

ST.  ALBANS,  VT. — The  Franklin  County  Telephone  Company  has  iu  ■ 
completed  a  toll  line  from  St.  Albans  to  Fairfield  Center,  two  full  metajl. 
circuits  have  been  run  and  some  twenty  subscribers  along  the  road  connecte . 
up  with  the  St.  Albans  exchange.  New  lines  have  also  been  built  to  Georg-; . 
Center  where  connection  is  made  with  the  Citizens'  telephone  line,  extending 
to  Georgia  Plain,  Milton  Boro'  and  Milton.  Work  is  now  in  progress  on  a: 
extension  to  Swanton,  Vt.,  where  an  exchange  will  be  established  and  a.. 
improved  service  inaugurated.  The  many  extensions  of  the  company  th? 
season,  and  an  increase  of  150  subscribers  in  the  past  six  months,  making  ,. 
total  of  600  subscribers  in  a  city  of  6,000  inhabitants,  is  sufficient  evidence  to  th^ 
management  that  the  telephone  industry  is  not  the  "natural  monopoly"  somt- 
times  pictured  and  that  legitimate  business  effort  is  appreciated  by  the  public. 

MT.  HOREB,  WIS.— Mr.  Bell,  president  of  the  Mt.  Horeb  Telephone  Cotr. 
pany,  has  obtained  a  fifty-year  franchise  in  Sawyer  County  to  build  lines  ani 
exchanges. 

OSHKOSH,  WIS. — The  W'innebago  Telephone  Company,  Osbkosh,  capita: 
stock  $150,000,  has  been  incorporated  by  A.  B.  Ferdinand,  Walter  L.  Gold  and 
Kate    Kershaw. 


ELECTRIC   LIGHT  AND   POWER. 


SAN  FRANCISCO,  CALIF.— The  McCIoud  River  Electrical  &  Power  Com- 
pany recently  closed  a  contract  with  the  San  Francisco  Construction  Com- 
pany and  G.  W.  Elder  for  building  a  concrete  and  masonry  dam  on  the 
McCloud  River  about  20  miles  from  Baird  station,  Shasta  County,  Calif.  It  is 
said  that  a  hydraulic  development  of  27,000  horse-power  can  be  realized  in  the 
future,  though  the  initial  installation  will  not  exceed  2,700  horse-power.  The 
dam  will  be  500  feet  in  length  and  about  100  feet  high.  H.  C.  Wybro  is  the 
engineer  in  charge  of  the  construction  work.  It  is  the  intention  to  transmit 
electric  power  to  nearly  all  of  the  towns  in  Northern  and  Central  Califomij. 
There  is,  however,  one  company  already  supplying  power  in  this  region,  which 
is  not  largely  populated. 

PUEBLO,  COL.— Taison,  Leach  &  Co..  and  Devitt,  Tremble  &  Co..  Chicago 
bankers,  have  closed  a  deal  for  the  purchase  of  the  Pueblo  Gas  &  Electric  Com- 
pany's property,  the  consideration  being  $500,000.  Lewis  E.  Eyman.  of  Chicago, 
will  be  at  the  head. 

WEISER.  IDA. — Work  will  start  at  once  on  the  new  municipal  electric  light 
and  power  plant  for  Weiser.  The  waters  of  the  Snake  River  will  be  used. 
Bonds  to  the  amount  of  $40,000  have  been  voted. 

POCATELLO,  ID.A.— The  American  Falls  Power.  Light  &  Wafer  Company 
of  Pocatello  has  turned  on  power  for  use  in  this  city  over  a  line  24.8  miles 
long.     The  plant  has  a  capacity  of  4500  hp  and  was  engineered  by  J.  H.  Brady. 

EDWARDSVILLE,  ILL. — From  present  indications  the  franchise  recentl/ 
granted  to  the  .T.  R.  Bennett  Company  by  the  authorities  of  this  city  to  furnish 
electric  light  will  never  be  used  by  the  parties  securing  it.  The  hackers  are 
said  to  not  be  satisfied  with  the  conditions  of  things:  that  efforts  have  been 
made  without  success  to  purchase  the  old  plant,  and  that  two  plants  in  a  City 
of  the   size   of   Edwardsville   would   not  pay. 

EAST  ST.  LOUIS.  ILL.— The  East  St.  Louis  Gas  Company  has  filed  articles 
of  incorporation  at  Belleville.  The  capital  stock  is  $1,000,000  and  the  incor- 
porators arc:  Thomas  C.  Clark.  R.  C.  Dawes,  and  Henry  Wood.  The  com 
pany  proposes  to  erect  a  gas  and  electric  light  plant  in  East  St.  Louis.  The  Clark 
Brothers,  of  Philadelphia,  recently  purchased  the  Citizens*  Electric  Light  plant  at 
East  St.  Louis,  and  the  new  company,  it  i«  stated,  intends  to  enter  the  6el<l 
and  compete  with  the  Clarks.  The  new  company  was  negotiating  for  the  pur- 
pose of  the  East  St.  Louis  plant  when  it  was  purchased  by  the  Clarks.  Nego- 
tiations are  now  pending  for  the  purchase  of  the  Belleville  Gas  Light  and  Coke 
Company's  plant,  which  also  operates  an  electric  liglit  plant  by  Mme,  at  yet. 
unknown  party. 

FT.  WAYNE,  IND.— The  newly  organized  Ft.  Wayne  Electric  Light  % 
Power  Company  has  applied  for  a  new  4oycars'  franchise  for  commerdal 
lighting.  The  rompany  offers  the  city  $120,000  for  the  franchise  in  fortf 
annual  installments,  and  furnish  lights  to  the  city  at  $15  per  year  for  ea.-. 
lamp. 

INDIANAPOLIS,  IND.— It  has  transpired  that  the  Marion  County  Heating 
.V:  Lighting  Company,  which  was  recently  granted  a  franchise  in  a  certain  part 
of  the  city  is  but  another  name  for  the  Indianapolis  Light  &  Power  Com- 
pany, the  franchise  bcjng  successfully  worked  through  council.  The  franchise 
is  as  good  as  perpetual,  because  at  its  expiration  the  city  has  to  buy  the  plant 
or  grant  a  new  franchise.  The  one  corporation  has  transferred  all  its  stock 
to  the  other. 

LIVERMORE  FALLS.  ME.— J.  A.  Record  is  to  equip  a  large  new  machine 
shop  with  electric  power.  He  is  general  manager  for  the  Record  Foundry  & 
Machine  Company,  just  formed. 

CLEVELAND.  OHIO.— The  tall  electric  light  mast  which  for  many  years  has 
illuminated  the  public  square  in  Cleveland  is  being  taken  down.  The  lighting 
authorities  have  decided  that  the  numerous  arc  lamps  on  the  mast  can  be  dis- 
tributed to  better  advantage.  This  is  the  last  of  a  number  of  similar  masts 
which  were  erected  to  illuminate  the  business  section  of  Cleveland  over  twenty 
years  ago. 

MCMINNVILLE.  TENN.— It  is  stated  that  New  York  and  Chicago  capital- 
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ists  have  secured  water-power  rights  at  Horseshoe  Falls,  13  miles  from  this 
place.  It  is  reported  that  20,000  horse-power  will  be  developed  and  transmitted 
electrically  to  Nashville  and   intermediate  points, 

NASHVILLE,  TENN. — The  Southern  Railway  will  equip  all  its  dining  cars 
with  electric  lights  and  fans  as  rapidly  as  it  can  be  done.  Some  of  the  cars 
are  already  in  the  shops  being  prepared  for  the  change.  Others  will  be  shipped 
in  return  until  all  are  equipped. 

HILLSBORO,  TEX.— The  Hillsboro  Electric  Company  has  been  chartered 
with  a  capital  stock  of  $50,000.  Among  the  incorporators  are  O.  Goodwin  and 
W.  C.  Ross. 

PAYSON,  UTAH,  will,  in  the  near  future,  build  a  municipal  electric  light 
plant. 

SALT  LAKE  CITY,  UTAH.— The  Telluride  Light  &  Power  Company  has 
secured  the  contract  for  furnishing  power  and  light  in  the  construction  of  the 
Niagara  Tunnel  in   Bingham   district,   Utah. 

SALT  LAKE  CITY,  UTAH.— There  will  be  8000  lights  and  about  35  miles 
of  wire  used  on  the  decorations  for  the  Elk's  convention  at  Salt  Lake  City. 
The  Salt  Lake   Electric   Company  has  the  contract. 

LOGAN,  UTAH. — The  Hercules  Power  Company,  of  Logan,  Utah,  without 
notice  has  raised  the  rates  for  electric  current  from  35  to  75  cents  per  i6-cp 
lamp  per  month.  A  large  number  of  the  business  houses  have  ordered  their 
lights  taken  out.  This  move  on  the  part  of  the  Hercules  Company  will  hasten 
the  work  on  the  new  municipal  plant. 

STAUNTON,  VA. — C.  R.  Caldwell  and  associates  have  agreed  to  take  ovar 
the  street  railway,  gas  and  electric  light  plants  in  this  city  at  a  figure  stated 
to  be  $85,000. 

NEWPORT  NEWS,  VA.— The  property  and  franchises  of  the  Norfolk  Heat, 
Light  &  Power  Company  have  passed  into  the  hands  of  the  Norfolk,  Ports- 
mouth &  Newport  News  Company,  in  consideration  of  $125,000. 

POMEROY,  WASH.— The  Washington  &  Oregon  Electric  Railway,  Light 
&  Power  Company  has  secured  a  franchise  from  Pomeroy  for  lighting  the  city. 

LARAMIE,  WYO. — The  Laramie  Gas  &  Electric  Company  has  reduced 
the  minimum  price  of  lights  by  meter  from  $1.50  to  $1.00  per  month.  The 
company  will  also  in  the  near  future  make  extensive  improvements  to  its  plant. 

CHEYENNE,  WYO.— The .  Cheyenne  Light  &  Power  Company  will  install 
two  new  boilers  of  6o-hp  each,  two  of  iso-hp  each  and  one  of  200-hp.  Two 
incandescent  generators  of  1000  lights  each  will  be  installed  in  place  of  the 
two  generators  of  450  lights  each  now  in  use.  A  new  engine  of  200-hp  will 
also  be  added.  A  new  switchboard  of  the  latest  pattern  and  numerous  other 
improvements   will   be   carried  out. 


THE  ELECTRIC   RAILWAY. 


NEWCASTLE,  IND.— The  Newcastle,  Muncie  &  Alexandria  Traction  Com- 
pany has  been  incorporated  with  $10,000  capital  stock.  E.  T.  Ice  heads  the 
board   of   directors. 

ANDERSON,  IND.— The  Merchants'  Traction  Company,  of  this  city,  has 
transferred  all  its  franchises  and  deeds  for  the  right  of  way  for  an  interurban 
road  to  Middletown  to  Gus  M.  Hodges,  of  Dayton,  Ohio,  for  a  consideration 
of  $6,000. 

MUNCIE,  IND. — The  Muncie  &  Portland  Traction  Company  has  been  in- 
corporated. The  capital  is  $100,000.  T.  O.  Boyd  heads  the  board  of  directors. 
The  Union  Traction  Company  is  behind  the  scheme  and  will  operate  the  road 
when  completed. 

INDIANAPOLIS,  IND. — The  Indianapolis  Terminal  and  Traction  Company 
has  filed  articles  of  incorporation.  The  capital  stock  is  $500,000.  The  directors 
and  incorporators  are  Hugh  J.  McGowan,  W.  H.  Schoepf,  J.  D.  Thomas,  J.  M. 
Jones  and  Clarence  Winter. 

FT.  WAYNE,  IND.— The  Ohio  &  Indiana  Construction  Company  has  filed 
articles  of  incorporation  with  $600,000  capital.  H.  C.  Paul  heads  the  board 
of  directors.  The  company  will  build  and  operate  electric  roads  and  power 
houses   in   this  State  and   Ohio. 

INDIANAPOLIS,  IND. — At  a  meeting  of  the  officers  and  representatives  of 
the  Dayton  and  Western  Traction  line  and  the  Richmond  Interurban  line  con- 
tracts were  entered  into  by  the  two  companies  whereby  the  former  will  build 
from  the  east  to  the  State  line  and  the  latter  from  the  west  to  the  State  line, 
connecting  and  completing  the  chain  of  electric  lines  between  Indianapolis, 
Dayton,  Cincinnati,  Piqua,   Columbus  and  other  Ohio  cities. 

INDIANAPOLIS,  IND.— The  State  Tax  Board  has  increased  the  valuation 
of  interurban  electric  railroads  upon  which  taxes  must  be  paid  from  $7,746,453 
in  1901  to  $9,655,492  making  an  increase  of  $1,909,040.  The  assessment  of 
the  Indianapolis  and  Greenfield  line  was  increased  from  $7,000  to  $11,000  a  mile, 
and  the  Union  Traction  Company's  line  from  $8,000  to  $13,000  a  mile.  The 
Indianapolis  Street  Railway  Company's  assessment  is  increased  $1,500  a  mile, 
the  valuation  being  $32,000  a  mile  for  no  miles. 

NEW  ORLEANS,  LA. — The  Pearson  syndicate  has  bought  a  controlling  in- 
terest in  the  St.  Charles  Street  Railway  Company.  This  is  the  fourth  road 
secured  in  Nashville  by  this  syndicate. 

BAY  CITY,  MICH. — The  council  has  granted  a  30-year  franchise  to  the 
United  Traction  Company.  This  means  virtually  a  nine-year  extension  to  the 
consolidated  company. 

LANSING,  MICH.— The  management  of  the  Michigan  Suburban  Railroad 
Company  announces  that  its  road  which  is  now  operated  by  steam  will  be 
changed  to  electricity  between  this  city  and  St.  Johns. 

TOLEDO,  OHIO.— The  Toledo  &  Monroe  Railway  is  to  be  extended  to 
Detroit  by  way  of  Wyandotte  and  Trenton. 

SPRINGFIELD,  OHIO.— The  Springfield  &  Washington  Traction  Company 
has  been  granted  a  franchise  in  Springfield. 


ZAXESVILLE,  OHIO.- -Zanesvillc  parties  are  securing  right  of  way  for 
an   electric   railway   from   Zanesville   to   Barnesville. 

WASHINGTON  C.  H.,  OHIO.-Thc  council  has  granted  a  25-year  franchise 
to  the  Springfield  &  Washington  Traction  Company  enabling  it  to  enter  the  town. 

NEWARK,  OHIO.— Newark  people  are  promoting  an  electric  railway  to 
extend  from  Newark  to  Mt.  Vernon,  by  way  of  Gambier  and  Martinsburg.  Joha 
McCrory   is   making  surveys. 

CLEVELAND  OHIO.-The  Cleveland  &  Sharon  Traction  Company  has  been 
incorporated  with  $10,000  capital  stock  by  T.  C.  VViUard  C.  W  D^llie  C  r 
Mullen,  C.  W.  Wohle  and  J.  C.  Young.  Frances  B.  Morgan  and  WilS  B 
Hale  promoters  of  the  company,  are  at  the  Holland  House.  New  York  arran!' 
ing  for  the  construction  of  the   road.  arrang- 

SUNBURY,  OHIO.-The  Delaware,  Berkshire  &  Sunbury  Railway  Companv 
has  secured  a  franchise  through  town.  It  is  the  intention  of  the  prom^t^s  to 
extend   the   road   to  Johnstown  eventually  promoters  to 

DAYTON  OHIO.-G.  M.  Hodges,  of  Dayton,  has  an  option  on  the  fran- 
chises and  rights  of  way  secured  by  the  Merchants'  Traction  Company  for  To 
electric  railway  from  Anderson  to  New  Castle.  Ind 

SPRINGFIELD,    OHIO.-R.    C.    Goiwald   has   completed   plans   for    the   ca- 

SDri;Z?rTT  r  '".'  ',"'^''''°"   *°  ^  "'''''''  ''  Springfield  for  the  Dayton 
Springfield  &  Urbana  Railway.     The  car  barn  will  be  100x300 

CLEVELAND  OHIO.-Cleveland  parties  are  securing  right  of  wav  for  a- 
electric  railway  from  Cleveland  to  New  Baltimore,  where  it  would  conneci 
with   the  Akron-Alliance   road,   giving  connections   for  both   placed 

PORTSMOUTH,  OHIO.-The  county  commissioners  have  agreed  to  gran^ 
a  franchise  to  the  Ohio  Valley  Traction  Company.  Henry  W  MiUe  ?  Jud^e 
Dever  and  J.   I.   Hudson  are  among  the  promoters  of  the  company 

COLUMBUS,  OHIO.-The  Columbus,  Delaware  &  Marion  Railway  has  com- 
pleted a  trestle  at  Slate  H.ll,  1000  feet  long  and  65  feet  high.  The  road  will 
be  placed  in  operation  from  Columbus  to  Delaware  in  the  near  future 

CINCINNATI,  OHIO.-Dr.  Samuel  F.  George,  president  of  the  Ft.  Wayne 
Dayton  &  Cincinnati  Traction  Company,  now  states  his  road  will  be  extended 
from  Ft.  Wayne  to  Chicago,  thus  making  a  through  line  from  Cincinnati  to 
Chicago. 

STEUBENVILLE,  OHIO.-General  Manager  Flynn,  of  the  Wheeling  Tra- 
tion  Company,  announces  that  a  new  power  house,  to  cost  $175,000  wUl  be 
located  at  Brilliant.  It  will  take  care  of  the  company's  interurban  line's  on  th- 
Ohio    side. 

CINCINNATI,  OHIO.-Directors  of  the  Cincinnati,  Georgetown  &  Ports- 
mouth Railway  will  issue  $1,000,000  of  35-year  5  per  cent,  gold  bonds.  The 
road  will  be  extended  to  Portsmouth  with  part  of  the  money  derived  from  the 
sale  of  the  bonds. 

CINCINNATI,  OHIO.-The  tax  valuation  of  the  Cincinnati  Traction  Com- 
pany has  been  increased  to  $179,600.  The  company  originally  returned  its 
property  at  $3,000  per  mile,  but  the  Board  of  Supervisors  has  increased  this 
figure   to   $4,000  per  mile. 

NAVARRE,  OHIO.-The  council  at  Navarre  has  granted  a  franchise  to  the 
Canton-Akron  Railway  to  extend  its  line  through  town.  This  is  for  the  exten- 
sion of  the  road  to  New  Philadelphia,  now  under  construction.  Practically  ali 
the    right   of   way   has   been    secured. 

STEUBENVILLE,  OHIO.-It  is  stated  that  the  Steubenville,  Mingoe  & 
Ohio  Valley  Traction  Company  will  build  a  line  into  the  coal  fields  of  Teffersoa 
County.  W.  J.  McCann,  of  New  Alexandria,  has  been  securing  right"  of  way. 
It  is  the  intention  to  haul  coal  as  well  as  passengers. 

COLUMBUS,  OHIO.-The  Columbus  Railway  Company  has  obtained  an- 
other injunction  restraining  the  county  recorder  from  collecting  the  taxes  as 
levied  by  the  last  board  of  equalization.  The  company  reported  its  property 
as  valued  at  $871,429,  but  the  board  of  equalization  increased  this  to  $2,333,000. 

COLUMBUS,  OHIO.-  Superintendent  J.  R.  Harrigan.  of  the  Columbus, 
Buckeye  Lake"  &  Newark  fraction  Company,  has  moved  his  headquarters  from. 
Columbus  to  Newark,  although  he  will  spend  considerable  time  in  Columbus. 
He  is  also  superintendent  of  the  Newark  &  Granville  Railway  and  the  Newark 
city  lines. 

CINCINNATI,  OHIO.— Work  has  been  started  on  the  line  of  the  Midland 
Traction  Company  which  is  to  extend  from  Cincinnati  to  Milford  and  Love- 
land.  Contracts  are  being  placed  for  material,  among  them  an  order  for  260J 
tons  of  rails  to  the  Carnegie  Company.  Eventually  the  road  is  to  be  extended 
to  Columbus. 

CLEVELAND,  OHIO.-The  Toledo,  Fayette  &  Western  Railway  Company 
has  been  incorporated  with  $10,000  capital  by  F.  C.  McMillen,  C.  M.  Stone  and 
Luther  Allen,  of  Cleveland;  C.  F.  Franklin,  J.  R.  Seagrave  and  F.  E.  Sea- 
grave,  of  Toledo.  The  company  will  build  an  extension  of  the  Toledo  &  Western 
Railway,   now  operating  almost  to   Fayette. 

STEU^ENVILI  E,  OHIO.-The  Steubenville,  Mingoe  &  Ohio  ^-alley  Tra.- 
tion  Company  has  been  granted  a  50-year  franchise  to  build  a  new  line  to  Min- 
goe. It  is  probable  that  when  this  line  is  built,  the  line  by  way  of  Altamoiit 
will  be  abandoned.  The  new  line  will  be  an  expensive  one  to  construct  becau-:c 
of  the  necessity  of  immense   retaining  walls. 

CLEVELAND,  OHIO.-The  Everett-Moore  syndicate  will  shortly  formulate 
a  plan  for  refinancing  the  Northern  Ohio  Traction  Company.  Three  plans 
are  under  consideration;  two  of  them  provide  for  tiie  retirement  of  the  preferred 
stock  without  the  issuing  of  any  new  preferred  stock.  It  is  probable  that  the 
capital  stock  will  be  increased  to  $4,000,000  or  $5,000,000. 

CLEVELAND,  OHIO.— H.  A.  Everett  and  J.  C.  Hutchins  held  a  conference 
last  week  with  Messrs.  Black  &  Mulkey  who  own  the  Toledo  &  Monroe  Railway. 
The  Cleveland  syndicate  has  now  practically  decided  to  retain  tiie  Detroit  & 
Toledo  Shore  Line,  and  is  again  planning  to  buy  back  the  Toledo  &  Monroe 
with  a  view  of  operating  it  in  connection  with  the  Shore  Line.  The  plan 
is  to  consolidate  both  roads  with  the  Detroit  United  Railway,  of  which  Mr. 
Hutchins  is  president.     The  matter  will  be  decided   within  a   few  days. 
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LIMA,  OHIO. — The  Ohio  &  Indiana  Construction  Qjmpany  of  Ft.  Wayne  has 
been  incorporated  with  $600,000  capital  stock  by  H.  C.  Paul  and  S.  B.  Fleming, 
of  Ft.  Wayne,  L.  G.  Xecly,  of  St.  Marys,  O.;  S.  T.  Murdock,  Lafayette,  and 
J.  W.  N'anDyke,  of  Lima.  The  company  is  chartered  to  build  electric  railways 
and  it  will  take  up  the  immediate  construction  of  the  Lima-DelphosA'an  Wert  & 
I't.  Wayne  Traction  Company's  line.  The  parties  mentioned  are  the  chief 
promoters  of  the  road.  Practically  all  right  of  way  has  been  secured  and  con- 
struction work  is  to  start  in  the  near  future. 

CLEVELAND,  OHIO.— The  Everctt-Moore  syndicate  has  completed  a  gen- 
eral plan  for  financing  the  Lake  Shore  Electric  Railway.  The  plan  has  been 
accepted  by  the  Cleveland  banks  which  are  to  purchase  a  large  block  of  bonds. 
As  soon  as  it  becomes  operative,  the  road  will  be  taken  out  of  the  hands  of  the 
receiver.  The  plan  contemplates  a  general  consolidated  mortgage  of  $6,000,000. 
The  company  is  now  operating  through  service  from  Cleveland  to  Toledo  and 
the  property  will  be  improved  as  rapidly  as  possible. 

CLEVELAND,  OHIO.— The  Cleveland,  Painesvillc  &  Ashtabula  Railway 
Company  has  been  fully  financed  and  work  of  grading  has  been  started  betwee.i 
Painesville  and  Ashtabula.  It  is  e.xpected  that  one  half  of  the  road  will  be 
in  operation  before  snow  flics.  The  people  who  are  building  the  road  are  the 
same  as  those  who  built  the  Toledo  &  Western  Railway,  one  of  the  finest 
electric  roads  in  the  country.  Officers  are  Luther  Allen,  president;  W.  J. 
Hayes,  vice-president;  E.  B.  Allen,  secretary;  Joseph  Kraus,  treasurer.  Other 
directors  are  C.  M.  Stone  and  J.  W.   Holcomb. 

CLENELA.VD,  OHIO. — The  Northern  Ohio  Traction  Company  is  planning 
to  make  extensive  improvements  in  addition  to  those  which  have  recently  been 
mentioned  in  these  columns.  It  is  stated  that  fifty  new  cars  will  be  ordered 
in  the  near  future;  some  of  them  for  the  Akron  city  lines  and  others  for  the 
intcrurban  lines.  New  tics  are  to  be  laid  over  the  entire  A.  B.  &  C.  line  and 
the  Barberton  line  is  to  be  extended  to  Wadsworth.  Work  will  start  in  the  near 
future  on  the  large  steel  bridge  to  be  erected  at  the  Gorge.  The  improvemnts 
planned  for  will  cost  in  the  neighborhood  of  a  million  dollars. 

IL'KRRISBURG,  P.\.~The  Sharon  &  West  Middlesex  Electric  Railway  Com- 
pany has  been  incorporated  to  build  a  line  from  Sharon  to  West  Middlesex. 

WIN.NSBORO,  S.  C. — A  commission  has  been  issued  by  the  Secretary  of 
State  to  the  Winnsboro  and  Rock  City  Electric  Railway  Company,  with 
headquarters  at  Winnsboro.  The  corporators  named  are:  Thos.  H.  Ketchin, 
W.  R.  Rabb,  T.  K.  Elliott,  J.  D.  McCarley,  J.  O.  Boag,  J.  E.  McDonald  and 
L.  E.  Owens.  The  capital  stock  of  the  street  railway  company  is  to  be  $50,000. 
The  company  proposes  building  a  line  of  electric  road  from  Winnsboro  to  certain 
granite  quarries  in   Fairfield   County. 

NASHVILLE,  TENN. — Nearly  one  year  ago  the  employees  of  the  Nash- 
ville Traction  Company  went  on  strike.  The  strike  was  finally  settled  a  few- 
days  ago  by  the  company  agreeing  to  take  the  strikers  back  into  its  employ  as 
fast  as  vacancies  occur,  and  the  labor  union  has  in  consequence  removed  thj 
boycott  on  the  road. 

MEMPHIS,  TENN.— The  sale  of  55  per  cent,  of  the  stock  of  the  Union 
Railway  Company  of  this  city  to  George  Gould,  president  of  the  Missouri  Pacific, 
is  announced.  The  amount  of  money  involved  in  the  transaction  was  $148,000. 
By  this  purchase  of  stock  the  Union  Railway  Company  will  be  controlled  by 
Mr.  Gould,  and  the  policy  of  the  proposed  belt  line  of  the  Union  Railway  Com- 
pany will   be  shaped  under  his  direction. 

.MORGANTOWN,  W.  VA.— Work  has  been  started  on  the  line  of  the 
Morgantown  Street  Railway.  Work  is  under  the  direction  of  Walter  L. 
Webb,   of  Chicago,  as  chief  engineer. 


LEGAL. 


CLEVELAND  THREE-CENT  FARES.— Mayor  Johnson's  three-cent  faic 
plans  for  Cleveland  street  railways  have  been  effectually  blocked.  On  Aug.  i; 
the  Supreme  Court  lied  up  the  City  Council  by  granting  an  injunction  aske  . 
for  by  the  attorneys  of  the  two  street  railway  systems  of  Cleveland.  The  Coun- 
cil was  some  time  ago  about  to  pass  a  three-cent  fare  franchise  ordinance  when 
an  injunction  stopped  it.  The  Circuit  Court  dissolved  the  injunction,  but  tlv: 
opposition  carried  it  to  the  Supreme  Court  and  that  body  has  continued  the 
injunction  until  a  full  hearing  can  be  given  the  matter.  If  the  Supreme  Court 
sees  fit  it  can  hold  the  case  until  next  spring.  This  means  that  three-cen: 
fare  in  Cleveland  is  blocked,  perhaps  for  a  long  time,  as  the  legislature  in 
special  session  may  remove  franchise-granting  powers  from  the  present  Counci]. 


PERSONAL. 


MR.  GEORGE  WESTI.NGHOUSE,  JR.,  returned  from  England  this  week 
on  the  "Kronprinz  Wilhelm." 

DR.  FREDERICK  BEDELL,  of  Cornell  University,  will  reach  New  York 
the  first  week  in   September,  after  a  year's  travel  in  Europe. 

MR.  D.  M.AZENET,  of  the  City  of  Mexico,  managing  director  of  the  Mex- 
ican General  Electric  Company,  which  looks  after  the  interests  of  the  General 
Electric  Company  in  the  republic,  has  left  New  York  for  Mexico  after  a  fc«v 
weeks'   visit  to  the  United   States. 

MR.  HENRY  SCHROEDER,  E.  E.,  graduate  of  Columbia  University,  class 
of  1899,  formerly  with  the  Edison  Electric  Illuminating  Company  of  New 
York,  has  recently  been  elected  treasurer  of  Thompson,  Son  &  Co.,  New  York. 
He  represents  the  new  interests  lately  taken  in  by  J.  H.  Thompson,  Jr. 

MR.  THOMAS  ROCHE. — .After  more  than  a  score  of  years'  ser^-ice  as 
superintendent  of  the  Western  Union  Telegraph  Company  in  Boston,  Mr. 
Thomas  Roche  has  resigned,  September  i  being  the  date  named  for  the  change 
to  take  effect.  It  is  expected  that  C.  E.  Page,  of  Cincinnati,  will  be  appointed 
superintendent  in  his  place. 

MR.  H.  H.  N'REELAND,  president  of  the  Metropolitan  and  Intcrurban 
Street  Railway  Companies  of  New  York,  gave  a  large  garden  party  and  Rhode 
Island  clambake  at  his  beautiful  country  residence  at  Brcwsters,  N.  Y.,  on 
.August  16,  to  the  numerous  heads  of  departments  and  members  of  his  KtafT, 
as  well  as  the  local  authorities  and  friends.     It  was  a  most  enjoyable  affair. 

MR.  M.  H.  BENTLEY,  chief  engineer  of  the  International  Telephone  Man- 
ufacturing Company,  Chi>.ago,  has  just  returned  from  an  extended  tour  through 
England  and  the  principal  countries  of  Europe,  where  he  has  been  making  » 
careful  study  and  investigation  of  the  telephone  field,  and  the  possibilities  of 
equipment  from  this  country.  Mr.  Bentley  is  well  known  in  the  electrical  and 
telephone  field,  as  one  of  the  foremost  experts  in  his  line,  and  well  fitted  for  a 
trip  of  this  kind. 

PROF.  R.  S.  HUTTOX.  of  Owens  College,  Manchester,  Eng.,  has  arrived 
in  the  United  States,  and  during  his  stay  here  will  inspect  the  principal  elec- 
trochemical college  laboratories  and  manufacturing  works  of  the  country. 
Owens  College,  the  director  of  which  is  Prof.  Arthur  Schuster,  Ph.  D..  F.  R.  S., 
has  given  electrochemistry  and  electrometallurg>'  a  prominent  position  in  its 
curriculum.  In  addition  to  the  regular  course  in  these  branches,  there  is  a 
Saturday  afternoon  course  for  the  benefit  particularly  of  metallurgists  engaged 
in  steel  works,  and  an  evening  course  intended  generally  for  those  engaged  in 
electrochemical   pursuits. 


NEW    INDUSTRIAL    COMPANIES. 


Uvabe  Botes, 


THE  .NATIONAL  ELECTRIC  CLOCK  CO.MPANY.  of  New  York,  has 
been  incorporated;  capital,  $350,000.  Directors:  R.  J.  Stuart,  New  Hamburg; 
Joseph  Butcher  and  W.   L.  Rose,  New  York. 

THE  DIELECTRIC  MFG.  CO.  has  recently  been  incorporated  with  a  capital 
stock  of  $j,ooo.  It  is  the  intention  to  manufacture  and  test  insulating  materials. 
The  office  and  factory  will  be  in  St.  Louis.  The  present  address  is  3830  Man 
cheater   Square,   that  city.     J.   J.    Kcssler,   Jr.,   is   general    manager. 

THE  NATIONAL  LIGHT,  HEAT  AND  POWER  COMPANY  has  been  in- 
corporated at  St.  Louis,  Mo.  The  capital  stock  is  $1,500,000.  and  the  incor- 
porators are:  Frank  N.  Gordon.  Franklin  C.  Burdctte.  Jr.,  Fred  L.  McGahan, 
L.  C,  Spooner,  George  S.  Robertson.  The  company  pro|>ose8  to  develop  oil  fuel 
burners  for  all  purpo-ics. 


Obituary. 


.MR.  G.  .M.  HOPKINS,  one  of  the  foremost  technical  journalists  in  the 
country,  died  in  his  sumnirr  home.  The  Cedars,  in  Cheshire.  Mass.,  on  August 
17.  He  was  taken  ill  while  on  a  street  car  on  I-riday.  and  death  resulted  from 
ur.icmic  poisoning.  The  body  is  to  he  taken  to  Albion.  N.  Y..  for  burial.  Mr. 
Hopkins  was  prominent  as  a  patent  attorney  and  conspicuous  in  scientific  work. 
He  was  the  author  of  "Experimental  Science."  a  handbook  used  in  schools,  and 
was  at  work  on  a  revision  this  summer.  As  one  of  the  editors  of  "The  Scientific 
American,"  he  had  charge  of  the  electrical  department.  He  conducted  also 
the  department  of  questions  and  answers.  His  work  and  personality  were 
highly  appreciated  by  a  wide  circle  of  friends  and  admirers.  He  left  a  widow 
and  son.  The  latter  was  connected  formerly  with  "The  Scientific  American," 
but  is  now  president  of  the  Cosmos  Company. 


SLATE  LININGS.— Messrs.  Zimdars  &  Hunt,  New  York,  have  issued  a  cat- 
alogue (.No.  3)  giving  prices  of  slate  linings  for  panel  board  cabinets. 

THE  ANDERSON  ELECTRIC  COMPANY  has  leased  the  Southeast  comer 
of  a  I  St  Street  and  Washington  Ave.,  St.  Louis,  Mo.;  and  is  having  plans  made 
for  the  erection  of  a  sixstory  factory  building  which  will  be  completed  by  the 
first  of  next  January  at  a  cost  of  about  $125,000. 

SWITCHES. -The  W.  S.  Hill  Electric  Company,  New  Bedford,  Mass..  has 
just  issued  Bulletins  Nos.  115,  117  and  118  devoted,  respectively,  to  voltmeter 
.Tnd  ammeter  switches,  railway  feeder  cut-out  boxes  and  "Pioneer"  switches. 
These   various  devices  are  illustrated. 

SUNBE.\M  LAMPS.—  There  is  e>-«ry  indication  that  all  records  will  be 
broken  in  the  sale  of  the  well-known  Sunbeam  lamp  during  the  next  few  months. 
The  factory  product  shows  a  steady  improvement  in  quality  each  month,  and 
those  who  are  not  familiar  with  the  Sunbeam  lamp  will  do  well  to  give  it  a  trial. 

THOMPSON.  SON  &  CO.— The  business  of  this  firm  has  grown  to  such 
an  extent  that  increased  facilities  are  needed  all  round.  The  factory  and  store- 
rooms at  90  \'erona  Street,  Brooklyn,  are  filled  and  running  to  full  capacity. 
The  company  reports  closing  lately  some  of  the  largest  deals  in  the  second- 
hand  machinerj-  business. 

NEW  FIRM.— The  firm  of  Dittrick  &  Jordan,  of  Cleveland.  Ohio,  has  been 
formed  for  the  purpose  of  handling  electric  railway  supplies  and  general  re- 
pairs. Mr.  Dittrick  was  formerly  superintendent  of  the  armature  winding 
department  of  the  Cleveland  City  Railway  Company's  shops.  Mr.  Jordan  is 
superintendent  of  the  Cleveland.  Painesville  &  Eastern.  The  firm  will  extend 
the  business  which  Mr.  Dittrick  started  some  time  ago  and  the  facilities  of  their 
shop  will  be  enlarged  for  repair  work  of  all  kinds. 

ELECTRIC  APPLIANCE  COMPANY'S  CATALOGUES.— A  new  general 
supply  catalogtie  (No.  16);  a  new  telephone  and  telephone  supply  catalogue  (No. 
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17);  a  new  catalogue  of  Gutniann  alternating  current  wattmeters  and  a  new 
catalogue  showing  full  line  of  rubber  covered  wires  and  cables,  have  just  been 
issued  by  the  Electric  Appliance  Company,  Chicago. 

RUBBER  COVERED  WIRES.— The  Indiana  Rubber  &  Insulated  Wire 
Company,  Jonesboro,  Ind.,  has  just  issued  a  catalogue  of  its  "Paranite"  and 
"Peerless"  rubber  covered  wires  and  cables.  The  catalogue  has  48  pages,  is 
illustrated  and  is  4^xyl4  in  dimensions.  The  cover  is  very  artistically  exe- 
cuted, the  design  and  lettering  representing  relief  work. 

THE  W.  C.  YOUNG  MFG.  CO.,  17  Hermon  Street,  Worcester,  Mass.,  has 
recently  added  several  new  machines  to  its  line  of  lathes,  viz.:  13  in.  engine 
lathes;  14  in.  hand  lathe  and  double-geared  shear,  and  will  shortly  add  a  new 
12  in.  lathe.  Its  line  of  iron  working  machinery,  lathes,  punches  and  shears  is 
briefly  described  and  illustrated  in  a  catalogue  of  recent  issue.  The  catalogue 
contains  tables  of  dimensions  and  price-lists  of  the  various  machines. 

MINIATURE  LAMPS. — The  miniature  catalogue  on  miniature  lamps  put 
out  by  the  American  Miniature  &  Decorative  Lamp  Co.,  436  and  438  Broome 
Street,  New  York,  is  a  handsome  publication.  It  is  made  in  vest  pocket  size 
and  is  a  splendid  illustration  of  the  fact  that  an  immense  amount  of  useful 
and  interesting  matter  can,  when  desired,  be  placed  in  a  small  space.  An 
electrical  worker  handling  small  lamps  would  find  it  profitable  to  have  one  ot 
these  little  catalogues   for   ready   reference. 

ELECTRICAL  AND  STEAM  MACHINERY.— Rossiter,  MacGovern  &  Co. 
(Inc.),  141  Broadway,  New  York,  have  just  issued  a  36-page  booklet  contain- 
ing a  list  of  electrical  and  steam  machinery  they  now  have  on  hand.  A  com- 
plete steam  and  electrical  equipment  can  be  obtained  from  this  stock,  which  is 
such  a  varied  one  that  it  would  be  difficult  to  not  find  what  is  wanted.  The  firm 
has  recently  largely  increased  its  business  facilities,  and  has  opened  branch 
offices  in  Boston  and  St.  Louis.  These  offices  are  in  charge  of  Robert  J.  Ran- 
dolph,  Jr.,  and  J.   A.   Pierce,  respectively. 

THE  STANDARD  POLE  &  TIE  COMPANY,  No.  44  Broad  Street,  New 
York  City,  has  recently  opened  another  cross-arm  mill  in  the  South.  It  has 
a  large  stock  of  standard  arms  already  milled  and  its  facilities  for  turning  out 
arms  according  to  special  specifications  is  excellent.  All  arms  are  carefully  in- 
spected before  shipment.  Among  its  regular  customers  for  cross-arms  are  the 
General  Electric  Company,  the  Central  New  York  Telephone  &  Telegraph  Com- 
pany, the  Empire  State  Telephone  &  Telegraph  Company,  the  Hudson  River 
Telephone  Company,  and  the  Diamond  Electric  Company,  of  Philadelphia. 

THE  CLONBROCK  STEAM  BOILER  COMPANY,  of  Brooklyn,  N.  Y., 
has  issued  a  new  edition  of  its  catalogue  devoted  to  the  Morrin  "Climax'' 
vertical  water-tube  safety  boiler.  It  is  a  handsome  pamphlet  of  170  pages  and 
contains  a  large  number  of  illustrations  of  plants  in  which  this  interesting 
type  of  boiler  has  been  installed.  A  great  many  of  these  plants  are  for  electric 
light  and  power  and  electric  railway  purposes,  and  a  large  number  of  testi- 
monials are  adduced  as  to  the  excellent  results  obtained  in  the  performance  of 
these  boilers.  The  pamphlet  includes  reports  of  several  tests  and  quotes  also 
from  the  testimony  under  oath  of  Mr.  Edison  as  to  his  high  opinion  of  this 
type  of  boiler.  The  back  part  of  the  pamphlet  embodies  much  useful  data  and 
information  as  to  the  steam,  fuel,  piping,  grate  service,  etc. 

THE  BAY  COUNTIES  POWER  COMPANY,  of  San  Francisco,  has  just 
issued  in  a  very  handsome  edition  de  luxe  form  a  collection  of  several  articles 
by  Mr.  George  P.  Low,  devoted  to  its  electrical  power  transmission  system. 
It  is  a  superb  quarto  bound  in  stout  board  covers  and  using  highly  glazed 
coated  paper  which  brings  out  the  values  of  the  halftones  most  artistically.     As 


will  be  remembered,  the  Bay  Counties  plant,  operated  by  the  Standard  Electric 
Company  of  California,  involves  the  longest  power  transmission  in  the  world, 
namely,  220  miles  from  the  Sierras  to  San  Francisco,  and  Mr.  Low  has  treated 
every  phase  of  the  subject  in  a  most  interesting  and  graphic  manner.  The 
pamphlet  is  indeed  a  valuable  addition  to  the  literature  of  the  power  trans- 
mission subject,  and  loses  nothing  from  being  written  in  a  style  which  is  more 
or  less  popular  in  its  method  of  treatment.  There  is  a  great  variety  of  data 
embodied,  however,  in  the  book. 

COLLEGE  DEGREES  FOR  CORRESPONDENCE  SCHOOL  STUDENTS. 
—The  American  School  of  Correspondence  has  recently  made  an  arrangement 
whereby  the  students  arc  admitted  to  the  classes  of  one  of  the  great  resident 
technical  schools  without  further  examination,  and  their  work  counts  towards 
a  degree  of  B.S.  This  shows  in  a  striking  manner  the  wonderful  advance  in  the 
standard  of  correspondence  work  in  the  past  few  years,  and  marks  a  new  era 
in  the  educational  nossibilities  of  the  common  people.  Ambitious  young  men 
who  are  too  poor  to  give  up  four  years  to  obtain  a  college  degree  can  now  do  part 
of  their  work  at  home,  and,  in  this  way,  finish  with  a  few  years  at  a  resident 
technical  school.  In  this  connection  the  free  scholarship  withdrawal  announc«- 
ment  of  the  American  School  in  last  week's  issue  is  of  great  interest,  for  it  ends 
one  of  the  greatest  educational  opportunities  of  the  year.  The  trustees  of  the 
American  School  of  Correspondence.  Boston,  Mass.,  have  been  offering  a  limited 
number  of  free  scholarships  to  deserving  young  men  for  the  purpose  of  secur- 
ing a  few  representative  students  in  the  large  shops.  The  school  now  announces 
that  after  September  30th  no  more  free  scholarships  will  be  awarded.  This  is  a 
good  opportunity  for  a  bright  young  man  to  get  a  course  in  mechanical,  steam, 
textile  and  sanitary  engineering  (including  heating,  ventilation  and  plumbing) 
and  mechanical  drawing.  Tuition  to  successful  applicants  is  entirely  free,  the 
only  expense  being  (as  in  all  schools)  for  postage  and  instruction  papers.  A 
postal  card  addressed  to  the  school  will  bring  any  information  that  may  be 
desired. 

WESTERN  ELECTRIC  PICNIC.—^,  most  successful  picnic  was  enjoyed 
on  Saturday,  August  9,  1902,  by  the  drafting  department  of  the  Western  Elec- 
tric Company.  A  special  car  having  been  engaged,  a  party  of  80  went  by 
train  to  Cedar  Lake,  Ind.  The  ride  was  enlivened  by  music  and  singing  fur- 
nished by  an  orchestra,  ably  supplemented  by  members  of  the  party;  Mr. 
Peloubet  being  chief  performer  of  the  home  team.  A  steamer  conveyed  the 
party  across  the  lake  to  Cedar  Point  Hotel,  where  arrangements  had  been  pre- 
pared beforehand  for  having  a  good  time.  The  party  then  proceeded  to  take 
possession  of  the  hotel  and  grounds,  and  sports  were  soon  in  full  swing.  The 
ball  game  was  won,  after  an  exciting  contest,  by  the  team  captained  by  Mr. 
Krivanek.  The  100  yards  dash  brought  about  30  entries,  the  winner  being  Mr.  T. 
Nelson.  The  swimming  race  was  captured  by  Mr.  R.  S.  Hawkins.  The  event 
of  the  day  was  the  tug  of  war  between  four  departments;  this  was  won  by  the 
telephone  switchboard  department,  their  opponents  in  the  final  round  being  the 
dynamo  department,  the  latter  having  to  give  way  to  the  superior  avoirdupois 
of  the  victors.  The  running  long  jump  produced  great  excitement  and  wns 
captured  by  Mr.  A.  Olsen.  after  a  hard  struggle.  The  dinner  bell  was  then 
heard  and  the  party  adjourned  to  the  large  dining  hall  of  the  hotel,  where  full 
justice  was  done  to  a  good  dinner,  Jtlessrs.  Harper  and  Tapley  occupying  the 
places  of  honor  at  the  table.  The  dinner  was  enlivened  by  music  from  the 
orchestra  and  a  cake  walk  executed  by  a  member  of  the  staff.  While  cottee  and 
cigars  were  being  discussed,  some  speech  making  was  indulged  in,  followed  by 
presentation  of  prizes  to  the  successful  competitors  of  the  various  contests.  Some 
photographs  having  been  taken,  the  party  proceeded  to  cross  the  lake  and  re- 
turned to   Chicago  by  their  special  car. 


UNITED  STATES  PATENTS  ISSUED  AUGUST  12,   1902. 

[Conducted  by  Wm.  A.  Rosenbaum,  Patent  Attorney,   140   Nassau  St.,   N.   Y.J 

706,508.  ARMATURE  WINDING  FOR  INDUCTION  MOTORS;  A.  H. 
Armstrong,  Schenectady,  N.  Y.  App.  filed  Nov.  3,  1897.  The  conductors 
are  made  of  drawn  metal  and  have  end  connections  cast  integrally  therewith 
in  closed  circuit  relation. 

706,527.  ELECTRIC  SWITCH;  E.  R.  Carihoff,  East  Orange,  N.  J.  App.  filed 
Feb.  8,  1901.  A  "face  contact"  switch  in  which  the  contacts  have  a  sliding 
motion  with  relation  to  each  other  after  the  initial  contact  is  made  and 
before  the  final  contact  is  broken. 

706,529.  ELECTROCHEMICAL  APPARATUS;  C.  C.  Clark,  Philadelphia, 
Pa.    App.  filed  Sept.  20,  1901.     (See  Current  News  and  Notes.) 

706,540.  ELECTRICALLY  CONTROLLED  SWITCH;  W.  L.  R.  Emmet, 
Schenectady,  N.  Y.  App.  filed  Nov.  3,  1899.  Comprises  fixed  contact 
terminals  adapted  to  be  bridged  by  contacts  in  a  pivoted  arm  controlled 
by  a  magnet.  Also  has  auxiliary  shunting  contacts  to  absorb  spark  of 
rupture. 

706.544.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  R.  Fleming,  Lynn, 
Mass.  App.  filed  Jan.  26,  1900.  Provides  for  an  increase  in  the  number 
of  translating  devices  which  may  be  fed  from  a  given  se/ies  circuit  by 
inserting  a  plurality  of  step-up  transforming  devices  in  the  circuit  and 
feeding  a  translating  device   from  each  of  the  transforming  devices. 

706.545.  ELECTRIC  ARC  LAMP;  R.  Fleming,  Swampscott,  Mass.  App. 
filed  Nov.  23,  1 90 1.  Provides  a  combined  spring  and  insulating  support 
whereby  vibrations  will  be  absorbed  and  danger  from  short  circuit  pre- 
vented. 

706,547.  ELECTRIC  ARC  LAMP;  F.  A.  Gilbert,  Brookline,  and  E.  O.  Lun- 
din,  Beachmont,  Mass.  App.  filed  March  24,  1898.  Details  relating  to 
means  for  preserving  electrical  contact  at  all  tfcnes  between  the  movable 
carbon  and  the  actuating  means  for  the   same. 

706,553.— PROCESS  OF  MANUFACTURING  ALUMINA;  C.  M.  Hall,  Niag- 
ara Falls,  N.  Y.    App.  filed  Aug.  10,  1901.     (See  Current  News  and  Notes.) 


706,555.  ELECTRIC  METER;  C.  D.  Haskins,  Schenectady,  N.  Y.  App.  filed 
Feb.  13,  1901.     Improvements  on  U.  S.  Patent  No.  653,806,  July  17,   1900. 

706,559.  ELECTRIC  TRANSMISSION  OF  POWER;  E.  M.  Hewlett,  Schenec- 
tady, N.  Y.  App.  filed  Nov.  23,  1901.  Aims  to  avoid  suspension  of  service 
during  repairs  to  the  system,  by  providing  duplicate  transmitting  mains 
connected  in  parallel  at  a  local  distributing  point  and  differential  mean.s 
responsive  to  both  mains  for  automatically  opening  the  damaged  main  in 
case  the  two  sides  become  unbalanced. 

706.567.  TELEPHONE  CABLE  CONNECTION;  T.  P.  Jones,  Olyphant,  Pa. 
App.   filed  June  27,   1901.      (See   page  293.) 

706.568.  ELECTRODE  FOR  STORAGE  BATTERIES;  C.  W.  Kennedy,  Rut- 
ledge,  Pa.  App.  filed  July  30,  1901.  A  grid  for  storage  battery  electrodes 
comprising  a  frame  provided  with  recesses  to  receive  the  material  to  become 
active,  and  having  series  of  horizontal  and  vertical  members  forming  said 
recesses,  each  of  said  vertical  nicmbers  being  disposed  opposite  one  o,- 
more  of  said  recesses  and  serving  to  resist  the  pressure  caused  by  the  ex- 
pansion of  the  active  material  during  the  "forming"  period. 

706,575.  MULTIRATE  METERING  SYSTEM;  A.  D.  Lunt,  Schenectady, 
N.  Y.     App.  filed  Jan.  31,  1901.     (See  Current  News  and  Notes.) 

706.577.  ELECTRIC  SWITCH  FOR  FLASHING  LIGHTHOUSE  LAN- 
TERNS; F.  Mackintosh,  Schenectady,  N.  Y.  App.  filed  Jan.  9,  1899.  A 
rotating  switch  is  provided  to  switch  the  current  *^rom  the  lantern  to  an 
artificial   load  alternately. 

706.578.  MARINE  LIGHT  FIXTURE;  G.  L.  Martin,  New  York,  N.  Y.  App. 
filed  Dec.   10,  1900.     Details. 

706,581.  ELECTRIC  SWITCH;  F.  A.  Merrick,  Johnstown.  Pa.  App.  filed 
June  26,    1901.     Details. 

706,586.  AUTOMATIC  ELECTROMECHANICAL  SEMAPHORE  SIGNAL; 
J.  J.  McGill,  Chicago,  111.  App.  filed  Aug.  19,  1901.  Details  of  a  system 
in  which  a  signal  is  set  to  "danger"  mechanically  by  the  moving  train, 
and  to  "safety"  by  electrical  devices  also  controlled  by  train  on  leaving  the 
block. 
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7"C,s'ji.  SYSTEM  OF  ELECTRIC  DISTRIBUTION;  H.  F.  Parshall,  Lon- 
fion,   Eng.     App.  filed   Dec.   7,   1899.     fSce  Current   News  and   Notes.; 

706.598.  ROTARY  TRANSFORMING  APPARATUS;  E.  W.  Rice,  Schenec- 
tady, N.  Y.  App.  filed  Dec.  30,  1899.  The  armature  core  is  provided  with 
two  sets  of  slots,  one  set  consisting  of  numerous  small  slots  and  the  other 
set  of  a  fewer  numl>er  of  large  slots.  A  winding  located  in  the  set  of  small 
slots  is  connected  with  a  commutator  and  a  winding  of  finer  wire,  the 
coils  of  which  are  separately  formed  and  insulated,  is  located  in  the  larger 
slots   and   connected    to   the   alternating  current    terminals. 

706.599.  ELECTRIC  CABLE;  T.  Rosati.  Florence,  Italy.  App.  filed  Jan. 
30,    1901.      Details   of  a  coupling   for  a  cable. 

706,602.  THERAPEUTIC  ELECTRICAL  APPARATUS;  I.  E.  Shaffer,  Mount 
Vernon,  N.  Y.  App.  filed  Nov.  27,  1901.  Comprises  an  instrument  adapted 
to  convey  a  liquid  to  the  part  of  the  body  to  be  treated,  means  to  elec- 
trically charge  the  flowing  liquid  and  a  spherical  terminal  provided  with 
lierforations  so  disposed  as  to  disperse  the  liquid  over  a  large  area. 

706.607.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C.  P.  StcinmeU. 
Schenectady,  N.  Y.  App.  filed  Jan.  2,  1901.  Relates  to  certain  improve- 
ments in  constant-potential  constant-current  transforming  devices  in  which 
the  desired  transformation  is  effected  by  the  employment  of  suitable  com- 
binations of  inductances  and  condensers.  Instead  of  connecting  the  con- 
stant-current circuit  directly  to  terminals  of  the  condensers  and  induc- 
tances, the  connection  is  made  inductively  through  the  agency  of  suitable 
transforming  devices. 

706.608.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C.  P.  Steinmetz, 
Schenectady,  N.  Y.  App.  filed  Jan.  2,  1901.  Relates  to  transforming  dc 
vices  of  the  class  in  which  combinations  of  reactance  devices  of  opposite 
signs  are  used  for  changing  alternating-current  at  constant  potential  into 
alternating  current  of  constant  volume,  or  the  reverse.  It  comprises  con- 
stant potential  mains,  reactances  of  opposite  sign  connected  in  series 
across  the  mains,  a  consumption  circuit  operatively  connected  across  the 
reactances,  and  an  additional  reactance  operatively  connected  in  shunt 
to    said   mains. 

706.609.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C.  P.  Steinmetz, 
Schenectady,  N.  Y.  App.  filed  Jan.  2,  1901.  Provides  for  automatic  means 
for  maintaining  a  practically  constant  consumption  of  power  in  consump- 
tion circuits,  the  aggregate  resistance  of  which  is  variable.  It  comprises 
constant  potential  mains,  reactances  of  opposite  sign  in  series  across  the 
mains,  a  non-inductive  encrg>"  consuming  device  operatively  connected 
across  one  of  the  reactances,  and  another  energy  consuming  device  across 
another  of  the  reactances. 

706,612  ELECTRIC  METER;  E.  Thomson,  Swampscott,  Mass.  App.  filed 
Jan.    18,   1900.      (See  page  293.) 

706.631.  CHEMICAL  GENERATOR  OF  ELECTRICITY;  E.  L.  Anderson, 
St.  Louis,  Mo.  App.  filed  Sept.  30,  1901.  Consists  of  a  cell  in  which  there 
are  an  aluminum  electrode,  a  negative  electrode,  and  an  electrolyte  in 
contact  with  both  of  said  electrodes  containing  a  suitable  halogen  salt 
and  nitric  acid. 

706.632.  ARMATURE  WINDING  FOR  INDUCTION  MOTORS;  A.  H.  Arm- 
strong, Schenectady,  N.  Y.  App.  filed  Nov.  3,  1897.  A  cast-metal  gril 
comprising  a  (ilurality  of  conductors  united  by  web  connections  at  their 
ends,  the  grid  being  adapted  to  be  wrapped  around  an  armature  core  and 
secured  thereon. 

706.735.  WIRELESS  TELEGRAPHY;  R.  A.  Fesscnden,  Allegheny,  Pa. 
App.  filed  Dec.  15,  1899.  (Sec  page  289  for  account  of  this  and  12  fol- 
lowing patents.) 

706.736.  APPARATUS  FOR  WIRELESS  TELEGRAPHY;  R.  A.  Fessen- 
den,  Allegheny,   Pa.     App.   filed   May   17,   1900.      Renewed   Nov.   29,   1901. 


706,598.     Roiary    Transforming    Apparatus. 


7"6  737.     WIRELESS  TELEt.RAI'HY:   R.  A.  Fewnden.  Allegheny.  Pa.     App. 
filed   May   29,   1901. 

706.738.  WIRELESS  TELEGRAPHY;  R.  A.   Fesscnden.  Allegheny.  Pa.     App. 
filed   May   29,    1901. 

706.739.  CONDUCTOR    FOR    WIRELESS    TELEGRAPHY;    K     A     Fessen 
den,   Allegheny.   Pa.     App.   filed    May   29.   1901. 

706.740.  WIRELESS   SIGNALING;    R.    A.    Fesscnden.    Mantco.    N.    C      App. 
filed  Sept.    j8,    1901. 

706.741.  APPARATUS   FOR  WIRELESS   TELEGRAPHY;    R     A     Fesscnden. 
Mantco.    N.    C.      App.    filed    Nov.    5,    1901. 

706.742.  WIRELESS   SIGNALING:    R.    A.    Fesscnden,   Mantco.    N.    C.     App. 
filed  June   6,    190a. 

706.743       WIRELESS   SIGNALING;   R.    A.    Fesscnden,    Mantco.    N.   C.      App. 
filed  June  26,   190a. 

706.744.  t  I'RRENT    ACTUATED    WAVE    RESPONSIVE    DEVICE;    R.    A. 
Fcsscinlcn,   Mantco,   N.  C.     App.   filed  July   1,   190a. 


706,745-  SIGNALING  BY  ELECTROMAGNETIC  WAVES;  R.  A.  Fessea- 
den,  Mantco,   N.   C.     App.  filed  July  i,   1902. 

706.746.  SIGNALING  BY  ELECTROMAGNETIC  WAVES;  R.  A.  Fesscnden. 
Mantco,  N.  C.     App.  filed  July  1,  1902. 

706.747.  APPARATUS  FOR  SIGNALI.NG  BY  ELECTROMAGNETIC 
W.WES;   R.   .\.   Fesscnden,   Mantco,   N.   C.     App.   filed  July  22,    1902. 

706,759.  ELECTRICAL  SWITCH  OR  CUT  OFF;  P.  Kennedy,  Brooklyn.  N. 
Y.  App.  filed  Dec.  4,  1901.  Covers  the  use  of  a  sheet  of  metallic  gauze 
over  the  face  of  the  terminals,  and  other  details. 

706,786.  DEVICE  FOR  STRINGING  ELECTRIC  WIRES;  J.  W.  Seaman. 
Bay  City,  Mich.     App.  filed  Jan.    14,   1902.     Structural  details. 

706,798.  ELECTRIC  TESTING  APPARATUS;  P.  E.  Chapman,  St.  Louis. 
Mo.  App.  filed  Dec.  4,  1901.  The  invention  consists  in  placing  a  trans- 
former,  preferably  of  the  auto  type,  in   series  with   an   incandescent   lamp. 


190J. 


1902. 


706,607. — System   of   Electrical   Distribution. 

and  by  means  of  an  adjustable  ratio  of  transformation  transform  the  lamp 
current  to  a  value  that  will  be  greatly  affected  by  the  impedance  of  the 
work  and  react  on  the  lamp. 

706,817.  ELECTRIC  CLOCK;  H.  Gillette,  Highland  Park,  111.  App.  filed 
June  24,  1899.  Relates  to  improvements  in  clocks  employing  a  gravitating 
impelling  device  which  acts  against  the  pendulum  or  equivalent  time 
measuring  vibrator  during  a  portion  of  the  vibratory  movement  thereof 
in  one  direction  and  is  raised  to  its  normal  position  after  such  action  by 
an  elcctromagrnet,  the  circuit  of  the  electromagnet  being  made  and  broken 
under  the  movement   of  the  pendulum. 

706,870.  HANGER  FOR  TRANSFORMERS  OR  THE  LIKE;  J.  J.  Wood, 
Fort  Wayne,  Ind.  App.  filed  Nov.  29,  190:.  (See  Current  News  and 
Notes.) 

706.923.  LAMP;  C.   E.  Gervais,  New  York,  N.   Y.     App.  filed  April   17, 
DeUils. 

706.924.  LAMP;   C.   E.  Gervais,   New  York,  N.   Y.     -App.  filed  April  17, 
DeUils. 

706,927.      ELECTRICAL    FLOOR    KEY;    E.    C.    Goodrich,    Houghton,    Midi. 

App.   filed   April   21,   1902.     Details. 
706,974.      CONDUIT    FOR   ELECTRIC   WIRES;    R.   W.    Lylc.   Perth   Amboy. 
N.  J.     App.  filed  April  10,  1902.     Relates  to  means  for  aligning  and  locking 
together  the  respective  sections  of  the  conduit. 
706,982.     GALV.-\NOMETER:  C.  L.  R.   E.  Mengcs,  Hague,  Netherlands.    App. 
filed   Dec.    23,    1897.     According   to   this   invention   a   galvanometer   is   pro- 
vided wherein  the  magnetic  field  is  controlled  by  means  of  the  attraction  of 
one   part   of  the   magnetic   circuit    upon   another   part   in   combination   «ith 
means  for  varying  the  magnetic  flux. 
707.007.      MULTIPLE    TELEGRAPHY;    M.    I.    Pupin,    New    York,    N.    V. 
filed  Feb.  23,   1894.      (Sec  page  292.) 

MULTIPLE  TELEGRAPHY;   M.    I.   Pupin,   Yonkers.   N.   V.     Apn. 
Dec.   29,    1897.      (See   page    292.) 

TERMINAL  BOX   FOR  PROTECTED   ELECTRICAL  CIRCUITS; 
Cook,   Chicago.   111.     App.  filed  May  21,   1902.      (Sec  page  293.) 

707.050.  ELECTRICAL  PROTECTOR  SET;  F.  B.  Cook,  Chicago.  111.  App. 
filed   May    21,    1902.      (Sec   page   293.) 

707.051.  SYSTEM   OF   STRONG   CURRENT   PROTECTION;    F.    B. 
Chicago,   III.     App.  filed  May   21.    1902.      (See  page  293.) 

707.05a.       REGULATION    OF    ELECTRIC    LIGHTING    SYSTEMS; 

Creveling.  New  York.  N.  Y.  App.  filed  July  17,  1901.  Provides  electric 
means  for  compensating  for  the  lag  of  the  mechanical  governor  of  regulator 
for  the   generator. 

707.055.  CABLE  SLEEVE;  C.  M.  Earl.  Detroit,  Mich.  App.  filed  Dec.  6, 
1901.     Details  for  a  water-tight  sleeve  for  covering  a  cable  splice  or  joint. 

707.056.  AUTOMATIC  SELECTIVE  SYSTEM;  C.  D.  Ehret,  Philadelphia, 
Pa.  App.  filed  Jan.  10.  190a.  Comprises  an  automatic  selecting  device 
whereby  one  station  may  be  put  into  communication  with  any  other  of  a 
series  or  group,  each  station  always  transmitting  messages  by  energy  ot  a 
definite  frequency  or  frequencies. 

707.064.  WIRELESS  TELEGRAPHY;  H.  Shoemaker.  Philadelphia.  Pa.  App 
filed  June  1,  1901.  A  receiving  apparatus  consi.Ming  of  a  scries  of  co 
hcrcrs  in  the  same  main  circuit  and  in  parallel,  and  a  decohering  dcx-ice 
for  each  coherer,  the  decohering  devices  being  dependent  upon  the  action 
of  the  coherers,  one  being  operated  when  the  coherers  conduct  and  the  other 
when  one  of  the  coherers  has  been  decohered. 

la.oio.  (Reissued  ELECTROCHEMICAL  GENERATOR:  H.  S.  Amwake 
Camden,  N.  J.  App.  filtd  Tunc  17.  1002.  An  electrochemical  generator  con- 
sisting of  a  single  fluid  cell,  provided  with  a  positive  electrode  and  a  neg- 
ative fixed  electrode,  an  electrolyte,  and  a  current  conducting  baffle-partition 
in  said  electrolyte,  between  said  electrodes  and  normally  insulated  therefrom. 
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Telephone  Exchanges  and  Conduits. 

The  various  branches  of  applied  electricity — electric  lighting,  the 
transmission  of  power,  electric  railways,  and  the  construction  of 
dynamo  machinery — have  from  their  inception  received  the  closest 
attention  of  the  highest  engineering  ability,  until  to-day  electrical 
engineering  at  least  now  begins  to  equal  the  other  members 
of  the  great  constructive  quartet  in  the  number  and  ability  of  the  men 
engaged  therein.  But  the  art  of  the  electrical  transmission  of  in- 
telligence, telephonically,  absorbing  a  goodly  share  of  the  billions  of 
capital  invested  in  electrical  enterprises,  has  received  the  least  share 
of  engineering  attention.  This  is  partly  due  to  the  nature  of  this  de- 
partment. To  design  a  thousand-kilowatt  dynamo,  to  build  a  railway 
to  run  60  miles  an  hour,  to  illuminate  a  million  lamps,  to  transmit  a 
hundred  thousand  horse-power,  are  present  questions  that  are  both 
attractive  and  tangible  in  magnitude ;  but  to  construct  a  pole  line 
carrying  a  handful  of  No.  10  w'res,  to  bury  a  few  cables  in  a  city 
street,  or  to  deal  with  the  micro-amperes  of  the  telephone  transmitter, 
are  problems  that  lack  exciting  attraction.  Further,  in  the  case  of 
the  telephone,  in  ante-independent  days  only  a  special  few  were  ad- 
mitted inside  the  technical  arena. 


To-day  these  conditions  are  already  changed  and  are  rapidly  under- 
going further  modification.  And  as  engineering  is  only  scientific  plan- 
ning, millions  invested  in  telephonic  plants  are  certainly  entitled  to 
their  share  of  consideration.  The  expense  of  the  wire  plant  forms 
about  one-half  of  the  total  investment  in  a  telephone  exchange;  and 
in  the  extensive  series  of  articles  just  completed  in  these  pages  Mr. 
Abbott  has  developed  more  clearly  and  extensively  than  had  pre- 
viously been  attempted  the  method  of  design  to  render  the  quantity 
of  wire  plant  for  a  given  territory  a  minimum.  In  our  current  number, 
wire-plant  construction  is  taken  up  by  Mr.  Abbott  and  treated  in 
a  similar  fashion,  with  particular  attention  to  methods  of  estimating 
cost  of  installation  and  the  annual  amounts  required  for  depreciation 
and  maintenance.  Taken  in  conjunction  with  the  preceding  series, 
the  telephone  engineer  will  be  advised  as  to  the  design  of  a  given 
installation  to  reach  all  subscribers  with  the  minimum  of  wire-plant 
expenditure,  to  calculate  its  installation  cost,  and  to  estimate  the 
proper  annual  expense  to  be  charged  against  this  portion  of  the  plant 
in  making  up  tarifl  sheets. 


The  object  of  all  this  construction  is,  of  course,  to  maintain  con- 
tinuity of  service  and  enable  subscribers  to  get  swiftly  into  touch  with 
each  other.  Another  part  of  the  work  which  has  proceeded  with 
equally  liberal  outlay  has  been  that  of  exchange  con=;truction,  aiming 
at  identical  purposes,  and,  indeed,  depending  for  its  ideal  development 
upon  the  perfection  <-^i  trunking  methods  and  an  abundance  of  well- 
insulated  cables.  We  present  in  this  issue  also  a  most  interesting 
article  by  Mr.  H.  L.  Webb,  in  which,  that  well-known  engineer  jtraces 
with  accustomed  clearness  and  charm  of  style  the  evolution  of  the 
modern  telephone  exchange  building.  The  article  is,  we  believe,  the 
first  of  the  kind  ;  at  least  we  do  not  recall  anything  of  the  same  nature, 
and  probably  only  New  York  could  aflford  an  example  of  so  many 
modern  types  of  exchange  buildings  connected  into  one  city  net- 
work. This  lin2  of  development,  like  that  of  subway  construction, 
is  expensive,  and  involves  a  tremendous  investment  in  real  estate  and 
plant'  It  is  obviously  that  success  depends  not  only  on  skilful 
engineering  but  the  highest  quality  of  business  management ;  and  we 
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imagine  that  there  are  points  touched  upon  and  discussed  of  interest 
to  the  telephonists  wherever  they  are  found,  and  no  matter  what  the 
size  of  their  plant. 


The  Freedom  of  the  Air. 

Anent  wireless  telegraphy,  what  a  truly  beautiful  chance  for 
litigation  will  arise  when  the  various  systems  get  down  to  doing 
commercial  business.  One  cannot  patent  the  winds  of  Heaven  nor 
copyright  the  ether,  and  if  the  Etheric  Vibration  Company,  Limited, 
and  the  Donnerwetter  Communications  Company  get  by  accident  or 
design  into  dynamical  conflict,  who  shall  decide  between  them?  One 
cannot  order  the  former  on  higher  poles  or  compel  the  latter  to  use 
complete  metallic  circuits.  This  is  no  mere  fancy  picture  of  twen- 
tieth century  complications,  but  a  condition  that  is  quite  likely  to 
arise  within  a  very  few  years,  perhaps  even  sooner.  And  when  the 
wireless  systems  are  regularly  used  in  the  army  and  navy  it  is 
doubly  necessary  that  the  ordinary  exigencies  of  commercial  work 
should  not  be  allowed  to  interfere  with  national  defense.  An  example 
in  point  is  given  by  a  recent  experience  off  Tunis,  where  communica- 
tion between  French  warships  and  the  shore  was  interrupted  by  a 
French  resident,  who  explained  that  his  apparatus  had  been  fitted  up  to 
interfere  with  messages  between  foreign  ships.  A  serious  condi- 
tion of  affairs  is  thus  likely  to  arise  at  almost  any  time,  and  it  is  no 
subject  for  joking,  however  facetious  the  idea  may  seem. 


We  arc  no  advocate  of  the  general  government  ownership  of 
[)uhlic  utilities,  but  it  seems  to  us  that  in  this  case  if  ever  it  is  not 
only  justifiable  but  necessary.  As  well  permit  every  steamship  line 
to  maintain  an  independent  system  of  buoys  and  light  houses  as  to 
allow  half  a  dozen  warring  codes  to  interfere  with  national  neces- 
sities. We  believe  it  would  be  wise  to  have  by  international  agree- 
ment, if  necessary,  all  land  stations  absolutely  owned  and  operated 
by  the  respective  governments  involved,  and  if  necessary  in  one 
uniform  way.  Such  a  step  might  hamper  the  adoption  of  improved 
apparatus  as  it  may  in  course  of  time  be  invented,  but  it  would  do 
what  nothing  else  except  a  private  monopoly  could  do — reduce  the 
matter  to  general  and  harmonious  usefulness.  Uncle  Sam  has  been 
very  chary  in  using  his  right  of  eminent  domain — often  to  his  great 
loss,  but  other  governments  have  discovered  long  ago  the  advantage 
nf  controlling  sonic  things  of  national  importance,  and  have  not  hesi- 
tated to  do  so.  Our  government  cannot  in  time  of  peace  take  property 
without  reimbursement,  and  docs  not  do  so  in  time  of  war,  but  it 
lias  the  right  and  should  exercise  the  power  to  take  when  necessary 
what  it  requires  at  a  fair  price,  and  so  the  acquirement  of  what  rights 
might  be  necessary  is  not  really  a  complicated  matter.  Not  only  is 
wireless  telegraphy  likely  to  assume  no  small  importance  in  the 
rcRulalion  of  couimerce,  but  it  has  international  relations  that 
remove  it  from  the  category  of  ordinary  conmicrcial  enterprises  and 
make  it  a  proper  subject  for  exclusive  control  by  the  government 
Only  ill  this  way  can  its  f\ill  usefulness  be  realized  when  it  reaches 
complete  couuuercinl   develnpnieni       .At   least,  so  it   seems  now. 


A  Single-Phase  Electric  Railway 

As  our  readers  arc  aware,  we  have  in  season  and  out  of  season  dur- 
ing the  past  several  years  preached  the  doctiine  of  alternating-cur- 
rent traction,  pointing  out  in  particular  that  in  view  of  the  work  being 
done  along  this  line  in  Europe  the  apathy  here  toward  this  develop- 
ment seriously  menaced  American  leadership  in  electric  railway  en- 
gineering. This  attitude  was  far  f.om  meeting  with  approbation  in 
all  quarters,  and  it  is.  therefore,  a  natural  source  of  gratification  that 
recent  events  have  vindicated  our  stand.    At  the  recent  meeting  at 


Great  Barrington  of  the  American  Institute  of  Electrical  Engineers, 
the  feature  of  the  sessions  was  the  announcement  by  Mr.  B.  J.  AmoUl 
of  an  entirely  original  system  of  single-phase  alternating-current 
traction,  soon  to  be  installed  on  a  Western  road,  and  w-hich  contains 
every  promise  of  commercial'  success.  We  have  now  the  pleasure 
of  announcing,  as  will  be  seen  elsewhere  in  our  columns,  that  the 
Westinghouse  Company  has  contracted  for  the  equipment  of  an  im- 
portant long  interurban  road  with  alternating  current.  More  than 
this,  it  has  developed  and  will  here  install  a  complete  traction  system 
for  the  use  of  single-phase  currents,  employing  variable  speed  motors. 
Heretofore  in  this  country,  alternating  polyphase  currents  have  been 
used  for  traction  purposes  merely  for  the  operation  of  rotary  con- 
verters, gaining  thereby  the  power  to  use  standard  railway  equip- 
ments, but  forfeiting  the  chief  advantages  of  alternating-current  dis- 
tribution. So  long  as  the  substation  with  rotaries  is  retained,  there 
is  a  very  material  loss  of  energy,  need  for  considerable  attention  and 
a  severe  limitation  upon  the  voltage  of  the  working  conductor.  In 
using  polj'phase  equipments  for  the  cars  along  the  lines  developed 
abroad,  the  full  advantage  of  the  alternating  system  is  realized,  but 
the  trolley  system  becomes  seriously  complicated  by  the  need  for  two 
or  three  working  conductors.  One  may  realize  how  considerable  an 
obstacle  this  may  be  by  noting  the  recent  proposal  of  so  eminent  an 
engineer  as  Mr.  Huber,  to  use  single-phase  alternating  currents  for 
the  distribution  at  high  voltage  and  to  reduce  this  to  usable  form 
by  a  rotary  converter  on  the  car. 


In  the  equipment  now  under  way,  a  radical  step  has  been  taken  in 
the  adoption  of  single-phase  variable  speed  motors  on  the  cars,  thus 
gaining  the  advantage  of  alternating  distribution  without  a  sacrifice 
in  the  simplicity  of  the  system  of  working  conductors.  The  details 
of  this  new  motor  system  are  promised  soon  to  be  forthcoming,  but 
it  is  safe  to  say  in  advance  that  it  must  embody  some  novel  and  valu- 
able features,  else  so  powerful  and  conservative  a  corporation  would 
not  venture  to  stand  behind  it  in  so  important  an  installation.  We 
shall  not  venture  to  comment  upon  the  means  employed  before  the 
whole  matter  is  made  public,  but  it  is  safe  to  say  that  they  have  been 
worked  out  in  a  manner  at  once  thorough  and  resourceful.  Up  to 
the  present  time  the  single-phase  alternating  motor  has  been  essen- 
tially a  one-speed  machine  capable  of  doing  excellent  work  at  its  de- 
signed load,  but  weak  in  starting  and  performing  badly,  save  near  its 
regular  speed.  Both  strong  starting  torque  and  variable  speed  ha\T 
been  in  one  way  and  another  secured,  but  hitherto  at  very  serious 
sacrifices,  so  that  the  system  has  hardly  been  commercial.  But  in- 
ventive genius  and  constructive  skill  combined  sometimes  accomplish 
the  unexpected,  and  we  do  not  believe  that  the  new  system  of  Mr  B. 
G.  I-amme  will  be  found  wanting  in  these  particulars.  It  should  be  re- 
membered that  the  ordinary  series-parallel  control  was  tried  and  cast 
into  the  .scrap  heap  some  years  before  it  was,  largely  by  the  efforts  of 
a  single  indefatigable  engineer,  converted  into  a  brilliant  success. 
Such  may  be  the  history  of  the  alternating  current  railway  motor. 
and  while  it  is  unwise  to  crow  before  one  is  out  of  the  woods,  wc 
hope  to  hail  with  unqualified  commendation  the  success  of  so  notable 
an  enterprise  as  the  one  now  announced.  The  proof  of  the  pudding 
will  be  in  the  eating,  and  practical  results  in  the  severe  work  of  intr' 
urban  traction  is  a  test  from  which  there  is  no  appeal.  We  <-lia'i 
follow  this  installation  with  the  greatest  interest  and  care,  and  mean- 
while tender  our  hearty  congratulations  on  the  inauguration  of  what 
\vr  liopr  will  be  another  epoch-making  enterprise. 


The  Second  Lavt  of  Thermodynamics. 

In  our  correspondence  columns  this  week.  Mr.  Irving  A.  Taylor 
discusses  the  questions  raised  by  us  in  a  recent  editorial  on  the  second 
law  of  thermodynamics.     Mr.  Taylor  agrees  with  our  position  from 
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a  practical  point  of  view,  but  demurs  when  the  subject  is  discussed 
theoretically.  Our  position  has  been  that  in  any  space  containing  a 
warm  fluid,  such  as  air,  at  one  and  the  same  temperature  throughout, 
there  will  be  heat  energy  in  the  fluid,  but  none  of  it  will  be  available 
for  conversion  thermodynamically  into  mechanical  work,  because  all 
heat-engines  require  and  operate  by  virtue  of  difference  of  temper- 
ature. 


their  previous  history.  That  is  to  say,  the  temperature  will  be  not 
above  —  181. 4'',  nor  below  — 194-4°,  and  usually  in  the  neighborhood 
of  — 185°. 


It  is  true,  as  pointed  out  by  our  correspondent,  that  according  to 
the  existing  kinetic  theory  of  gases  and  to  Maxwell's  theory  of 
imaginary  daemons,  it  would  be  possible  to  utilize  the  heat  of  a 
uniformly  warmed  air-chamber  and  convert  it  into  mechanical  work. 
Maxwell  drew,  in  imagination,  a  bulkhead  or  partition  across  the 
chamber,  thus  converting  it  into  two  sub-chambers,  punched  myriads 
of  extremely  minute  holes  in  the  partition,  set  a  little  trap-door  over 
molecules  of  air  at  any  uniform  temperature,  say  traveling  to-and-fro 
at  a  certain  mean  velocity,  colliding,  rebounding,  and  zig-zagging  in 
every  direction.  The  actual  velocity  of  any  one  molecule  will  often 
be  much  more  than  the  mean,  and  also  often  much  less.  If  the 
daemon  at  each  hole  opened  the  door  whenever  a  molecule  happened 
to  head  for  it  at  any  velocity  above  the  mean,  but  kept  it  shut  when 
the  velocity  was  less  than  the  mean,  the  temperature  on  the  sides  of 
the  partition  would  commence  to  differentiate,  one  sub-chamber 
becoming  full  of  hotter  air,  and  the  other  of  colder  air,  although  the 
mean  temperature  of  all  would  remain  unchanged.  After  a  sufficient 
lapse  of  time  there  would  be  enough  difference  of  temperature 
between  the  two  sub-chambers  to  work  a  heat  engine,  and  bring  both 
to  one  and  the  same  lower  temperature,  after  liberating  mechanical 
work. 


This  is  all  theoretically  true.  It  merely  means  that  a  difference  of 
temperature  is  conceivably  obtainable  from  uniform  temperature  by 
the  action  of  intelligence  upon  a  sufficiently  small  scale.  It  does 
not  really  imply  any  fallacy  in  the  second  thermodynamic  law. 
Intelligence  acting  on  the  scale  of  our  own  mundane  affairs  produces 
results  that  to  sufficiently  magnified  giants  might  seem  equally  won- 
derful. To  a  being  of  sufficient  size  to  make  a  coal  mine  seem  as  but 
a  capillary  tube,  the  human  realization  of  energy  by  burning  air  and 
coal  together,  might  seem  fantastically  wondrous.  Intelligence  act- 
ing on  any  scale  may,  by  utilizing  natural  law,  seemingly  infract 
other  natural  law.  In  the  absence  of  intelligence  it  is  difficult  to  see 
how  any  difference  of  temperature  could  be  made  to  arise  within  a 
heat-light  and  energy-light  chamber,  containing  only  a  fluid  at  one 
temperature.  Consequently,  the  second  law  of  thermodynamics 
seems  to  apply  to  every  case  we  can  conceive  of.  Of  course,  we  can 
postulate  conditions  under  which  the  second  law  of  thermodynamics 
would  fail.  But  this  is  virtually  postulating  a  new  world.  The 
burden  of  proof  lies  on  the  asseverator  of  the  fallacy  of  this  rule, 
which  is  in  accordance  with  all  human  recorded  experience  up  to 
the  present  time.  In  all  these  views  we  think  we  retain  our  corre- 
spondent's acquiescence. 


\  • 

'  The  Magnetic    Properties  of  Iron   and  Steel  at  Low  Tem- 
peratures. 

I  The  article  of  Mr.  C.  C.  Trowbridge  on  this  subject,  appearing  on 
page  325,  deserves  careful  attention.  In  the  first  place,  it  clears 
up  a  common  misconception  as  to  the  temperature  of  liquid  air. 
This  is  usually  accepted  as  —  185°  C,  as  though  it  had  a  definite  value 
hke  the  boiling  point  of  water  under  normal  atmospheric  pressure. 
Owing,  however,  to  air  being  a  mixture  of  the  two  gases,  oxygen 
and  nitrogen,  each  having  a  different  boiling  point,  the  temperature 
■  of  liquid  air  may  be  anywhere  between  these  two  boiling  points,  ac- 
i    cording  to  the  relative  proportions  of  the  two  gases  present,  and  to 


Liquid  air  with  this  low  temperature,  less  than  go"  above  the 
inferred  absolute  zero,  gives  to  the  experimentalist  a  rich  field  of 
investigation  concerning  the  influence  of  low  temperatures  upon 
any  particular  phenomenon.  The  descent  from  normal  temperature 
to  that  of  liquid  air  is  nearly  as  great  as  the  ascent  from  normal 
temperature  to  that  of  boiling  oils. 


The  results  of  the  magnetic  researches  at  the  temperature  of  liquid 
air,  mentioned  in  the  article,  lead  to  the  remarkable  conclusion  that, 
in  the  samples  tested,  the  magnetization  of  steel  was  practically  the 
same,  whether  effected  at  the  temperature  of  air  liquified,  or  at 
the  temperature  of  the  air  we  breathe.  We  know  that  at  red  heat 
it  is  impossible  to  communicate  any  appreciable  magnetization  to  a 
bar  of  steel.  The  magnetization  increases  as  the  temperature  falls ; 
but  in  the  case  of  the  samples  here  tested,  the  magnetization  is  not 
very  different  whether  communicated  at  20°  C.  or  at  — 185"  C. 


It  is  much  to  be  desired  that  all  such  magnetic  tests  might  be  made 
on  steel  rings  magnetized  by  coils  of  wire,  so  as  to  obtain  a  closed 
magnetic  circuit,  and  a  complete  Ewing  cycle,  at  these  temperatures 
contrasted.  With  simple  steel  bars,  although  the  information  gained 
by  measuring  the  magnetic  moment  is  certainly  better  than  none,  it 
is  inferior,  from  a  quantitative  point  of  view,  to  the  complete  hys- 
teretic  cycle  or  loop. 


A  very  interesting  deduction  is  raised  by  the  determination  of  the 
permeability  of  liquid  air.  It  seems  that  although  liquid  air  is  re- 
garded as  a  magnetic  substance,  yet  its  permeability  is  only  about  one- 
third  of  I  per  cent,  in  excess  of  the  permeability  of  ordinary  gaseous 
air.  In  spite  of  this  relatively  feeble  permeability,  as  compared  with 
iron,  it  seems  that,  volume  for  volume,  the  susceptibility  of  liquid 
oxygen  is  about  1,600  times  greater  than  that  of  gaseous  oxygen. 
According  to  this  deduction,  magnetic  susceptibility  increases  mark- 
edly in  oxygen  with  the  density,  or  mode  of  aggregation. 


The  following  interesting  fact  is  also  elicited  from  the  results : 
When  an  iron  or  steel  bar  is  powerfully  magnetized  at  ordinary  'em- 
peratures,  it  will  lose  magnetism  if  heated,  and  it  will  also  lose 
magnetism  if  cooled.  The  loss  accompanying  initial  heating  is  greater 
than  the  loss  accompanying  initial  cooling;  but  what  goes  off  within 
a  small  range  of  temperature  in  either  case  r^ay  be  regarded  as  sub- 
permanent  magnetism  readily  dislodged.  After  a  few  cycles  have 
been  passed  through,  however,  and  the  magnet  enters  a  fairly  steady 
condition,  then  heating  will  always  weaken  the  magnet,  while  cooling 
in  liquid  air  wil!  usually  strengthen  it.  This  is  what  one  would 
expect  from  a  Ewing  model,  containing  a  number  of  poised  compass 
needles  freely  suspended  in  each  other's  vicinity.  The  separation 
of  the  needles,  as  by  thermal  expansion  of  their  framework,  should 
diminish  the  total  magnetic  mioment  of  the  mass,  while  the  act  of 
crowding  the  needles  nearer  together,  as  in  cooling,  should  increase 
the  total  magnetic  moment. 


It  is  stated  that  the  hysteresis  loss  in  iron  at  high  induction  densities 
is  the  same  at  normal  and  at  very  low  temperatures.  If  this  is  a 
correct  generalization  it  is  very  remarkable,  since  it  would  tend  to 
show  that  not  only  the  area,  but  also  the  shape  of  the  hysteresis  loop 
is  the  same  at  these  various  temperatures. 
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Westinghouse  Single-Phase  Railway   System  for  Wash- 
ington-Baltimore Road- 


A  contract  has  recently  been  closed  for  an  electric  railway  on  en- 
tirely new  lines,  to  connect  Washington,  Baltimore  and  Annapolis. 
The  importance  of  the  work  as  measured  by  the  magnitude  of  the 
road  itself  and  the  novelty  and  possibilities  of  the  system  which  is 
employed,  promise  to  make  this  one  of  the  most  notable  steps  in 
electric  railway  work  which  has  been  undertaken  in  this  country. 

The  Washington,  Baltimore  and  Annapolis  Electric  Railway  Com- 
pany has  awarded  a  contract  for  the  entire  electrical  equipment  of 
its  lines  to  the  Westinghouse  Electric  and  Manufacturing  Company. 
The  road  throughout  is  to  be  operated  by  alternating  current.  There 
are  no  rotary  converter  substations,  and  the  motors  upon  the  cars 
are  single-phase,  alternating  current  motors.  While  alternating-cur- 
rent railways  have  been  exploited  to  some  extent  in  Europe,  no  rail- 
way system  employing  alternating-current  motors  has  thus  far  been 
undertaken  in  America.  What,  however,  makes  the  present  under- 
taking one  of  notable  interest  is  that  it  will  not  follow  the  lines 
employed  in  Europe,  where  the  alternating-current  railway  system 
thus  far  installed  employs  polyphase  currents  and  at  least  two  over- 
head contacts.  It  has  been  asserted  that  the  induction  motors  which 
are  used  in  the  European  service  have  a  number  of  characteristics 
which  do  not  Japt  them  to  ideal  railway  service.  Among  the  diffi- 
culties which  have  been  pointed  out  in  discussions  which  have 
appeared  from  time  to  time  in  the  technical  journals  are  the  inflex- 
ibility of  the  motor,  in  that  it  is  not  operated  efficiently  at  any  speed 
except  at  approximate  synchronous  speed,  and  the  power  for  start- 
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ing  the  car  is  excessive.  Moreover,  the  use  of  a  double  or  triple- 
troik-y  system  is  maintained  to  be  obviously  highly  objectionable, 
especially  where  high  voltages  arc  employed  and  cross-overs  arc 
necessary.  Specific  details  of  the  new  system  az  proposed  by  the 
Westinghouse  Electric  and  Manufacturing  Company,  and  have  been 
adopted  upon  this  road,  are  lacking,  but  it  is  stated  that  it  avoids  the 
inherent  limitations  of  the  induction  motor  and  the  disadvantages 
of  a  polyphase  system  of  conductors  by  the  use  of  single-phase  cur- 
rent in  the  trolley  and  the  motors. 

The  length  of  the  line  from  Washington  to  Baltimore  is  a  little 
short  of  40  niilo,  and  the  Annapolis  branch  has  an  additional  length 
of  about  15  miles.  For  covering  these  distances  from  a  single  power 
house,  the  transmission  voltage  will  be  15.000  volts  directly  from 
generators  wound  for  this  pressure.  There  arc  three  engine-type 
generators  of  1.500-kw  each,  at  approximately  80  r.  p.  m.  The  pres- 
sure is  lowered  by  ordinary  lowering  transformers  placed  at  suit- 
able intervals  for  supplying  the  current  to  the  trolleys.  There  are 
nine  substations  with  lowering  transformers,  and  these  supply  i.ooo 
volts  to  an  overhead  trolley,  one  contact.  The  cars  arc  of  the  large 
int<  rurban  type,  and  are  provided  with  four  motors,  cppablc  of  de- 
veloping a  power  equivalent  to  that  of  four  ordinary  railway  motors 
of  loo-hp  capacity  each.  The  motor  is  a  variable  speed  motor 
which  is  said  to  have  characteristics  that  adapt  it  for  railway  service 
fully  as  well  as  the  ordinary  direct-current  railway  motor. 

The  contract  covers  the  complete  equipment  of  electrical  apparatus 
for  power  house,  substations  and  cars.  The  controlling  apparatus 
is  of  a  new  type,  and  is  said  to  possess  valuable  features  which  have 


not  been  heretofore  attained  in  railway  operation,  while  avoidmg 
many  of  the  inherent  difficulties  in  the  ordinary  systems  of  direct- 
current  control. 

The  advantages  in  this  system  through  the  omission  of  rotary 
converters  and  attendance  for  them ;  also  the  reduction  of  copper 
over  that  which  would  be  necessitated  for  operating  direct-current 
motors  at  500  volts,  are  among  its  notable  commercial  featurci 
The  adoption  of  1,000  volts  as  the  motor  voltage  was  deemed  by  the 
engineers  of  the  railway  company  to  be  preferable  to  a  higher  volt- 
age, on  the  ground  of  general  policy,  although  there  is  nothing  in 
the  system  to  prevent  the  use  of  several  times  this  voltage.  A  higher 
voltage  would  probable  be  used  on  longer  roads  or  where  the  con 
ditions  made  a  higher  voltage  more  advantageous  than  in  the  pre?- 
ent  case.  The  car  equ'pmcnts  are  designed  for  a  normal  speed  of  40 
and  45  miles,  and  a  maximum  speed  of  60  miles  an  hour. 

This  system  has  been  developed  by  the  Westinghouse  Electric  and 
Manufacturing  Company,  largely  through  the  work  of  Mr.  B.  G 
Lamme  during  the  past  few  years.  The  final  results  were  so  satis 
factory  that  the  company  was  ready  to  undertake  as  an  initial  com 
mercial  installation  a  road  of  the  size  and  imporunce  of  the  on<. 
above  described.  The  engineers  of  the  railway  company  made  1 
careful  investigation  of  the  system  and  of  the  motors  which  hax-e 
been  made  and  operated  on  the  company's  experimental  railway  track 
at  Pittsburg,  and  as  the  outcome  of  their  investigation  they  were 
satisfied  to  place  the  whole  matter  with  the  Westinghouse  Com- 
pany. 

-  Work  on  this  important  enterprise  is  being  pushed  most  vigor 
ously.  Excavation  for  the  foundation  of  the  power  house  to  bt 
constructed  by  the  Washington,  Baltimore  and  Annajxjlis  Elcctru 
Railway,  in  Elast  Hyattsville,  will  be  begun  the  first  week  in  Septem- 
ber. The  company  has  purchased  an  additional  half-acre,  makii^ 
the  total  area  for  the  power-house  site  three  acres.  This  mean.<  tha! 
the  original  contemplated  capacity  of  the  plant  will  be  increased.  Ur 
additional  power  being  required  for  the  Chesapeake  Beach  Railway 
which  will  discontinue  the  use  of  steam.  It  will  take  about  l- 
months  to  complete  the  power-house,  the  dimensions  of  which  have 
been  increased  to  133  by  203  feet.  The  Hamilton-Corliss  Engine 
Company  will  furnish  the  engines,  and  the  boilers  will  be  furnished 
by  the  Sterling  Boiler  Company.  The  engineers  for  the  road  are  the 
Cleveland  Construction  Company,  Mr.  W.  Christy,  president. 

The  building  alone  will  cost  in  the  neighborhood  of  $350,000 
The  site  was  selected  for  the  reason  that  it  was  convenient  to  water 
and  railway  facilities,  and  on  account  of  its  being  located  ab.>i]t 
midway  between  the  Baltimore,  Washington  and  .\nnapolis  Electric 
Railway,  and  the  City  and  Suburban  Railway.  It  is  also  believed 
to  be  the  intention  of  the  officials  of  the  first-named  company  to 
furnish  power  for  manufacturing  plants,  said  to  be  contemplated  in 
this  section.  It  is  also  probable  that_  power  will  be  furnished  for 
lighting  Hyattsville  with  electricity.  A  very  interesting  feature  i> 
that  the  company  takes  over  a  small  existing  direct-current  road 
which  will  be  fed  by  a  substation  with  two  20(>-kw  singlc-pha*e 
rotaries.  these  again  being  new  machines  of  original  design. 


American  Street  Railway  Association. 


A  preliminary  programme  of  the  twenty-first  annual  meeting  of  the 
.\merican  Street  Railway  Association  announces  that  the  meeting 
will  be  held  in  the  Light  Guard  Armory.  Detroit.  Mich  .  WcdncMU>. 
Thursday  and  Friday.  Oct.  8.  9  and  10.  1002.  Papers  will  be  pre- 
sented on  the  following  subjects: 

"The  Registration  of  Transfers,"  by  Mr  C.  D.  Mecndy,  Brooklyn 
Heights  Railroad  Company. 

"Benefit  Associations."  by  Mr.  Orcn  W.  Root.  Jr.  Metropolitan 
Street  Railway  Company,  New  York. 

"Discipline  of  Employes  by  the  Merit  System."  by  Mr.  W.  A.  S«t- 
terlce.  Metropolitan  Street  Railway  Company.  Kansas  City. 

"The  Transportation  of  Light  Express  and  Parcel  Delivery,"  by 
Mr.  George  W.  Parker.  Detroit  United  Railway. 

"Steam  Turbine  Engines."  by  Mr.  E.  H.  Sniflfen,  New  York 

"Signals  for  Urban  and  Interurban  Railways,"  by  an  officer  of  toe 
Old  Colony  Street  Railway  Company,  Boston. 

"The  -Adjustment  of  Damage  Claims."  Mr.  M.  B.  Starring.  Chicar* 
City  Railway  Company.  , 

There  will  be  a  large  exhibition  of  street  railway  suppplies,  as  »11 
the  space  in  the  hall  is  applied  (oT  Thursday,  Oct.  9.  has  been  Kt 
apart  as  Exhibitors'  Day. 


August  30,  1902. 
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The  Housing  of  a  Telephone  Plant. 


By  Herbert  Laws  Webb. 

LIKE  other  parts  of  a  telephone  system,  the  telephone  building 
has  undergone  a  striking  evolution  during  the  past  few  years. 
In  New  York,  the  city  which  has  witnessed  at  once  the 
greatest  architectural  and  the  most  rapid  telephonic  development  of 
any  city  in  the  world,  a  typical  telephone  building  has  been  evolved, 
of  which  there  are  now  six  in  use  and  five  others  planned  or  in  course 
of  construction.  A  large  telephone  exchange,  needing  a  clear  space 
for  the  operating  room,  has  always  required  some  amount  of  special 
construction  or  arrangement  of  the  building  to  contain  it,  but  the 
advisability  of  a  specially  designed  telephone  building  first  urged 
itself  when  underground  conduits  and   cables  came  into  extensive 


a  highly  complex  organization  of  machinery  may  be  followed  in  a 
most  interesting  way  by  studying  the  changes  in  the  telephone 
building  itself  and  the  vastly  increased  space  required  in  it  to  accom- 
modate the  exchange  equipment.  So  great  have  been  these  changes 
that  the  telephone  plant  of  to-day  calls  for  a  type  and  arrangement 
of  building  quite  different  from  what  was  considered  entirely  ade- 
quate a  few  years  ago. 

The  first  radical  change  came  about  nearly  nine  years  ago,  when 
the  bridging  board  with  self-restoring  drops  came  into  use.  With 
the  bridging  board  came  the  power  plant,  storage  batteries,  motor 
generators  for  charging,  ringing,  testing  and  so  forth;  while  these 
machine,  were  few  in  number  and  of  small  size,  they  paved  the  way 
for  the  accommodation  and  treatment  of  the  more  imposing  power 
plant  required  for  the  common  battery  system,  now  the  accepted 
standard  style  of  equipment  for  city  telephone  exchanges.     Whereas 


Fig.  I. — Plaza  Central  Office  Building,  New  York,  Showing  Interior  Arrangement. 


use;  as  not  only  was  a  permanent  anchorage  for  the  conduit  and 
cable  system  most  desirable,  but  it  became  necessary  to  pro\ade 
special  accommodation  for  the  cables  and  their  connections  with  the 
switchboards.  At  the  beginning  of  the  underground  work,  the  cable 
and  terminal  accommodation  was  comparatively  primitive,  and  but 
a  slight  advance  on  the  style  of  construction  used  with  overhead 
wires,  while  the  power  plant  was  practically  non-existent,  consisting 
usually  of  a  single  ringing  machine,  run  by  a  water-motor.  So  that 
ten  years  ago  a  telephone  exchange  equipment  required  space  only 
for  the  operating  room  and  for  a  small  terminal  room,  which  con- 
tamed  all  the  auxiliary  apparatus,  and  something  in  the  way  of 
operators'  quarters.  The  operating  room  itself  then  occupied  about 
nine-tenths,  or  at  least  four-fifths  of  the  total  space  given  over  to  the 
■exchange.  As  telephone  engineering  has  developed,  this  has  changed 
very  much,  and  the  evolution  of  the  modern  telephone  exchange  into 


in  the  telephone  building  of  ten  or  twelve  ye...rs  ago,  but  a  small 
amo:mt  of  space  was  required  for  terminal  equipment  and  power 
plant,  in  the  common  battery  exchange  of  to-day  the  terminal 
equipment  and  power  plant  occupy  nearly  as  much  space  as  the 
operating  room  itself,  in  some  exchanges  quite  as  much.  This  is 
not  suprising  when  it  is  considered  that  the  terminal  room  ot  a 
common  battery  exchange  contains,  besides  the  main  and  inter- 
mediate distributing  boards,  apparatus  that  substitutes  all  the  drops 
formerly  in  the  switchboard  and  all  the  batteries  and  hand  generators 
formerly  at  the  subscribers'  stations,  together  with  a  battery  of 
generators  of  various  types  for  furnishing  the  different  kinds  of 
current  required  to  operate  the  exchange.  With  this  extensive  col- 
lection of  machinery  and  its  intricate  and  costly  system  of  wiring 
to  be  accommodated,  the  operating  room  is  no  longer  the  main  point 
to  be  considered  in  planning  a  telephone  building,  but  equal  consider- 
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ation  must  be  given  to  the  terminal  room.  The  terminal  room,  in 
fact,  has  become  the  brains  of  the  organism  of  which  the  switchboard 
is  the  face  and  the  distributing  cables  are  the  nerves. 

Perhaps  the  best  way  to  illustrate  the  change  that  has  taken  place 
in  the  telephone  building  is  to  compare  one  of  ten  years  ago  with 
one  of  to-day.  The  Cortlandt  Street  building,  completed  in  1888, 
was  designed  mainly  with  a  view  to  providing  a  top-story  operating 
room  for  a  6,000-line  switchboard,  some  250  feet  long,  and  an  anchor- 
age for  the  underground  cable  system  of  the  downtown  section  of 
the  city,  in  a  structure  as  fire-proof  as  it  could  be  made  according 
to  the  methods  of  that  day.  The  building  was  of  eight  stories,  with 
a  front  of  72  feet,  and  two  wings  running  back  and  enclosing  a 
court  reaching  from  the  skylight  of  the  second  floor  to  the  sky.  This 
U-shaped  form  of  building  is  the  best  arrangement  for  light  and 
ventilation,  and  is  adopted  wherever  possible.  The  eighth  floor  of 
the  Cortlandt  Street  building  was  given  over  to  the  operating  room, 
the  ground  floor  to  stores  and  a  public  pay  station,  and  the  inter- 
vening six  floors  to  offices.  As  originally  planned,  the  distributing 
rack  was  at  the  back  of  the  switchboard,  and  the  cables  were  led  in 
from  the  street  vault  to  a  cellar  on  the  same  level,  where  they  were 
headed  up,  and  the  wires  were  extended  to  the  rack  in  the  operating 


plant,  but  also  for  the  ofl5ces  of  all  the  departments  of  both  telephone 
companies,  and  numerous  offices  were  rented  to  outside  tenants, 
chiefly  electrical  concerns.  With  the  growth  of  the  telephone  business 
the  telephone  companies'  offices  expanded  and  the  tenants  were 
crowded  out,  and  a  few  years  later  the  Dey  Street  building  was 
planned  to  provide  additional  office  accommodation.  This  building 
adjoins  the  Cortlandt  Street  building  at  the  back,  and  the  two  floors 
on  the  same  level  as  the  old  and  new  operating  rooms  of  Cortlandt 
Street  are  designed  for  operators'  quarters.  The  other  ten  floors 
are  occupied  by  the  offices  of  the  American  Telephone  and  Telegraph 
and  New  York  Telephone  Companies,  as  are  all  the  floors  of  Cort- 
landt Street  not  taken  up  by  telephone  plant.  The  working  force 
of  the  New  York  Telephone  Company  has  expanded  so  prodigiously 
since  the  days  when  the  telephone  building  accommodated  it  all, 
that  branches  of  it  now  occupy  wholly  or  partially  several  other 
buildings  in  different  parts  of  the  city.  The  construction,  main- 
tenance, supply  and  repair  departments  occupy  all  of  the  John  Street 
building  not  taken  up  by  the  John  Street  exchange  equipment.  The 
traffic  department  occupies  a  floor  of  the  new  Eighteenth  Street  build- 
ing and  part  of  a  floor  at  Franklin  Street,  and  the  contract  depart- 
ment  has   branch   offices    in    the   Thirty-eighth    Street   building,   at 


Fig.  2.— Second  Floor  Plan,  Plaz.\  Central  Office. 


room  by  means  of  rubber-covered  cables  carried  in  ducts  built  in  the 
wall  of  the  building.  This  plan  of  handling  the  connections  between 
the  cable  sysUiu  and  the  switchboard  was  found  to  be  unsatisfac- 
tory, and  later  a  Hibbard  distributing  board  was  built  in  the  cellar, 
to  the  opposite  sides  of  which  were  connected  the  underground 
•  able  conductors  and  the  house  cables ;  these  latter  were  then  con- 
nected directly  to  the  switchboard  in  regular  order  so  that  they  be- 
came downstairs  the  terminals  of  the  switchboard  wires  froTii  having 
])reviousIy  been  upstairs  the  terminals  of  the  cable  conductors. 

Practically  ail  the  room  occupied  by  the  telephone  plant  in  the 
Cortlandt  Strc<;t  building,  then,  was  the  entire  eighth  floor  and  part 
of  the  cellar.  .'\  part  of  the  seventh  floor  was  used  for  operators' 
(piarters,  and  the  long-distance  operating  room  occupied  a  small 
department  at  the  end  of  the  other  wing  of  the  seventh  floor.  The 
iipcrating  room  and  terminal  room  of  the  I,ong-Distance  Cotnpany 
now  occupy  the  entire  seventh  floor  of  the  building,  and  the  operators' 
(ptartcrs  of  the  Long-Distance  and  of  the  New  York  Company  oc- 
cupy two  whole  floors  of  the  Dey  Street  building.  The  Dey  Street 
building  was  init  up  in  i8q6.  as  the  acconnnodation  in  Cortlandt 
Street  had  beoome  inadequate  to  the  demands  on  it.  At  first  the 
Cortlandt  .Stree;  building  provided  space  not  only  for  the  telephone 


Harlem,  and  in  the  new  Melrose  Huildmg  lor  the  Bronx.  It  is  at 
times  almost  as  much  of  a  problem  to  house  the  working  force  of  the 
New  York  Telephone  Company  as  it  is  to  house  its  rapidly  gfrowing 
plant. 

The  recent  additions  to  the  Cortlandt  Street  building  to  accommo- 
date the  new  common  battery  equipment  were  described  in  an  article 
in  Electrical  World  and  Engineer  at  the  time  the  new  exchange 
was  put  in  service.  They  comprised  the  supplement  of  a  new  wing 
to  the  building  on  its  eastern  side,  to  accommodate  the  terminal 
equipment,  and  the  construction  of  a  new  top  story  over  the  old 
operating  room.  In  a  short  time  the  construction  will  be  begun  of 
a  new  wing  to  the  west  on  the  lot  at  22  Cortlandt  Street  to  meet 
the  cver-increa-^ing  demand  for  space  for  telephone  exchange  equip- 
ment. At  the  same  time,  the  expansion  of  the  offices  will  be  met 
by  the  addition  of  three  stories  to  the  Dey  Street  building,  making 
that  building  the  full  height  of  fifteen  floors,  for  which  it  was  origin- 
ally planned.  The  additional  wing  to  the  Cortlandt  Street  building 
will  also  be  of  fifteen  stories. 

.\  few  interesting  reminiscences  cling  to  the  Cortlandt  Street  build- 
ing, as  is  but  natural  with  the  first  real  telephone  building.  At  the 
time  I  first  knew  it.  the  office  of  the  electrician  was  one  small  back 
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room,  and  the  staff  of  that  imponant  department  consisted  of  a 
foreigner  of  somewhat  erratic  dispobition,  and  myself.  The  prin- 
cipal work  of  the  electrician's  department  was  the  testing  of  under- 
ground cables,  then  being  put  in  at  the  rate  of  several  miles  a  week, 
and  this  had  to  be  done  with  a  very  decrepit  portable  set  of  instru- 
ments supported  on  a  barrel  in  the  cellar,  where  the  conditions  were 
excellent  for  obtaining  a  good  "spot,"  but  unfavorable  otherwise. 
The  standards  in  the  testing-set  were  none  too  reliable,  and  some 
of  the  results  that  my  German  confrere  worked  out  from  his  tests 
would  have  startled  any  cable-maker.  Shortly  after  this  the  present 
chief  engineer  of  the  company  took  the  office  of  electrician,  and 
from  that  time  staff,  instruments  and  accommodations  improved 
quickly.  At  the  present  time  the  engineering  department  occupies 
the  best  part  of  a  floor  of  the  enlarged  Cortlandt  Street  building,  and 
its  filing  cases  for  drawings  alone  would  not  go  into  the  room  we 
had  when  Cortlandt  Street  was  young.  In  1890,  in  the  budding  elec- 
trical department,  were  carried  on  the  experiments  that  resulted  in 
the  production  of  a  piece  of  telephone  equipment  which  shall  be 
nameless  here.  That  invention  created  a  minor  revolution  in  the 
art,  and  has  contributed  much  to  recent  telephone  history.  In  1892, 
in  the  luxurious  public  station  fitted  up  by  the  Long-Distance  Com- 


floor  and  establish  the  terminal  room  at  the  back  of  one  wing, 
separated  from  the  operating  room  by  a  partition.  This  involved 
taking  the  cables  from  the  street  vault  through  the  cellar  the  entire 
depth  of  the  building  and  running  them  up  a  shaft  to  the  top.  The 
advantages  of  this  plan  were  that  it  put  the  terminal  equipment  in 
light  and  airy  quarters  where  everything  was  easily  accessible  for 
testing,  and  brought  the  distributing  board  close  to  the  switchboard, 
thus  simplifying  the  wiring  between  the  terminals  and  the  switch- 
board. The  disadvantages  were  the  length  of  underground  cable  re- 
quired to  reach  from  the  exchange  manhole  to  the  rear  of  the  top 
storj',  and  the  amount  of  construction  required  in  the  cellar  and  shaft 
to  support  the  cables.  These  are  pretty  serious  disadvantages.  The 
cost  of  the  cables  entering  a  good  sized  exchange  may  amount  to 
over  a  hundred  dollars  a  foot,  while  the  expense  of  a  special  shaft 
running  the  entire  height  of  a  building,  the  fire-danger  of  such  a 
shaft,  and  the  difficulty  of  placing  new  cables  in  it,  furnish  good 
reasons  for  abandoning  the  top-story  terminal  room  wherever 
possible.  The  change  in  the  type  of  exchange  equipment  has  favored 
this,  and  the  terminal  room  now  needing  an  entire  floor  for  its  ac- 
commodation, the  main  distributing-board  in  the  most  modem  ex- 
changes is  placed  as  near  to  the  exchange  manhole  as  possible.  This 


Fig.  9. — Third  Floor  Plan,  Plaza  Central  Office. 


pany  on  the  second  floor  of  Cortlandt  Street,  occurred  the  historic 
inauguration  of  the  New  York-Chicago  line  by  Professor  Bell. 

Leaving  reminiscences  and  coming  back  to  telephone  buildings 
proper,  the  second  telephone  building  to  be  erected  in  New  York 
was  Thirty-eighth  Street.  Here  the  experience  gained  at  Cortlandt 
Street  in  handling  the  underground  cables  was  taken  advantage  of 
in  devising  special  arrangements  for  the  treatment  of  the  cables, 
terminals  and  connections  to  the  switchboard.  As  the  Thirty-eighth 
Street  building  and  equipment  served  as  a  model  for  the  other  ex- 
change buildings  put  up  or  converted  during  the  next  few  years,  in 
fact  until  the  fir^t  typical  common  battery  exchange  of  three  years 
ago,  a  compari.son  ni  Thirty-eighth  Street  and  one  of  the  latest  ex- 
change buildings  drsigned  will  show  the  great  changes  in  the  treat- 
ment of  the  building  that  the  development  of  the  telephone  exchange 
cquijunent  has  brought  about.  The  Thirty-eighth  Street  building 
is  a  copy  of  Cortlandt  Street  on  a  somewhat  smaller  scale,  U-shapcd, 
of  fire-proof  construction,  and  built  of  red  brick  and  tcrra-cotta, 
after  the  same  general  Cortlandt  Street  style.  As  at  Cortlandt  Street, 
the  operating  room  occupied  the  top  floor,  but  it  was  deter- 
mined, instead  of  terminating  the  underground  cables  in  the  cellar 
as  at  Cortlandt  Street,  to  take  them  directly  to  the  operating  room 


applies,  of  course,  to  buildings  situated  in  localities  where  space  for 
renting  to  outside  tenants  would  meet  with  no  demand ;  to  buildings, 
in  short,  designed  exclusively  for  telephone  purposes.  In  a  district 
where  office  floors  would  be  in  demand,  a  high  building  would 
naturally  be  put  up,  and  the  whole  exchange  equipment  would  be 
on  the  upper  floors.  The  cables  would  then  have  to  go  up  the  build- 
ing to  the  terminttl  room,  whose  proper  place  is  as  near  the  oper- 
ating room  as  possible.  New  York  has  several  examples  of  each 
type  of  building. 

The  type  of  building  and  style  of  equiprucnt  adopted  at  Thirty- 
eighth  Street  were  followed  along  the  same  general  lines  at  Spring 
Street  and  Hroad  Street.  Each  of  these  exchanges  is  in  a  spccially- 
dc5igncd  telephone  building,  arranged,  like  the  Cortlandt  and  Thirty- 
eighth  Street  buildings,  so  that  the  space  not  occupied  by  the  ex- 
change equipment  could  be  rented  for  business  purposes.  At  Spring 
Street  the  operating  room  occupied  the  whole  of  the  top  floor,  the 
terminal  room  being  placed  one  floor  below ;  at  Broad  Street  th* 
terminal  room  was  on  the  same  floor  as  the  exchange,  in  a  separate 
apartment.  The  intermediate  distributing  board,  by  which  the  dis- 
tribution of  the  line  terminals  in  the  switchboard  may  be  changed, 
became  standard  practice  in  the  early  ninetie?.  and  was  at  first  at- 


FIG.    13. — COLUMBUS   CENTRAL  OFFICE.  FIG.    I4. — SEVENTY-NINTH    STREET   CENTRAL    OFFICE.  FIG.  I5. — MELROSE  CENTRAL  OFFICE. 
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tached  to  the  switchboard  proper.  It  has  since  been  moved  into 
the  terminal  room,  so  that  the  operating  room  now  contains  nothing 
but  the  switchboard— and  often  is  hard  put  to  it  to  contain  that,  so 
rapidly  do  Manhattan  exchanges  grow.  The  cable  shaft  under- 
went some  improvements  in  the  buildings  erected  during  the  few- 
years  immediately  after  the  equipment  of  Thirty-eighth  Street.  The 
shaft,  from  an  ordinary  square  well,  took  the  form  of  a  broad  shallow 
shaft,  in  which  the  cables  were  supported  in  a  single  row  by  means 
of  transverse  girders  carrying  cable  clamps.  Access  to  the  shaft 
was  had  by  means  of  doors  at  each  floor.  A  little  later  both  shaft 
and  cableheads  were  done  away  with,  the  underground  cables  being 
brought  up  the  building,  each  in  a  separate  iron  duct,  and  connected 
to  the  rubber  cables  leading  to  the  distributing  board  by  means  of 
pot-head  joints.  These  pot-heads  were  easily  disposed  of  at  the 
top  of  the  ducts  or  under  a  false  flooring,  and  the  cumbersome  cable- 
heads  and  spacious  racks  needed  to  support  them  disappeared  from 
the  exchanges  for  good.  This  improvement  was  introduced  at  the 
John  Street  exchange  in  1896.  This  method  of  handling  the  cables 
when  they  have  to  be  carried  to  any  height,  is  safer  both  from  the 
building  point  of  view  and  from  the  cable  point  of  view.  The  ob- 
jections to  a  shaft  and  the  danger  to  the  cables  in  a  shaft  in  case 


The  Seventy-ninth  Street  and  the  Madison  Square  exchange  build- 
ings are  almost  exact  replicas  of  Riverside,  and  the  Columbus  build- 
ing is  an  enlarged  Riverside.  The  Eighteenth  Street  building  is  still 
larger  and  has  several  floors  arranged  for  offices,  but  the  general 
style  of  the  building  and  the  arrangement  of  the  equipment  are 
similar  to  those  adopted  at  Riverside,  while  the  new  exchanges, 
Orchard.  Chelsea,  Plaza,  Harlerh  and  Morningside,  in  Manhattan, 
and  Melrose  in  the  Bronx,  will  all  be  improved  and  enlarged  River- 
sides. 

In  planning  all  of  the  telephone  buildings,  it  has  been  a  special 
point  with  the  architects  to  make  the  general  design  of  the  build- 
ing harmonize  with  the  style  of  the  surrounding  houses.  Most  o! 
the  new  exchanges  are  in  residence  districts,  and,  judging  by  a 
casual  glance  at  the  exterior,  the  telephone  buildings,  crammed  from 
basement  to  roof  with  the  very  essence  of  business,  might  easily 
be  taken  for  private  houses  or  small  apartment  houses. 

The  Riverside  exchange  was  the  first  of  the  real  common  batteiy 
exchanges.  A  start  was  made  with  the  system  at  Harlem,  in  1S98, 
the  existing  exchange  building  at  One  Hundred  and  Twenty- fourtli 
Street,  which  was  ill-adapted  for  the  purpose,  being  equipped  with  a 
plant   which  was  more  or  less  experimental.     This  exchange  will 


Fig.  16. — Fourth  Fux)R  Plan,  Plaz.\  Ckntral  Office. 


of  fuc  arc  well  understood.  In  the  newer  exchanges,  as  will  be  seen 
later,  the  cables  do  not  run  to  the  top  of  the  building,  but  the  most 
rigorous  precautions  to  render  the  cable  run  fireproof  arc  ob- 
served. The  house  ducts  are  built  into  the  wall  and  bricked  over 
so  that  in  no  way  do  they  form  a  shaft.  Ducts  not  occupied  by 
cables  are  plugged  up  at  both  ends.  The  latest  practice  in  dealing 
with  the  cable  heads  is  to  do  away  with  false  floorings  and  to  set 
the  cable  heads  in  the  main  floor  itself,  immediately  adjacent  to  the 
main  distributing  frame,  providing  sheathed  trap  doors  in  the  floor 
to  give  access  to  the  cables.  This  is  a  gain  in  space  and  improves  the 
grncral  arrangement  by  giving  a  flush  floor. 

The  John  Strci't  building  was  the  first  of  the  New  York  telephone 
buildings  to  be  used  from  the  beginning  entirely  for  telephone  pur- 
poses. Resides  the  exchange,  it  contains  the  supply  department,  the 
repair  shop,  and  the  ofticcs  and  hcadqurirtcrs  of  the  construction  and 
maintenance  departments.  The  first  telephone  building  in  New  York 
occupied  exclusively  by  a  telephone  exchange  equipment  was  the 
Riverside  exchange  building,  in  West  Eighty-ninth  Street,  which 
began  service  in  1899.  The  Riverside  building  is  the  type  of  the 
modern  telephone  exchange  building,  and  has  been  the  model  for 
those  erected   since  and    for  those  now  in  course  of  construction. 


shortly  be  superseded,  lock,  stock  and  barrel,  by  a  ncAv  exchange 
equipment  in  a  new  building.  The  experimental  common  lottery 
plant  installed  at  Harlem  in  1898  giving  successful  results,  the  River- 
side huiM.ing  was  planned  as  a  type  of  common  battery  central  office 
building.  It  is  built  of  Perth  Amboy  tcrra-cotta  brick  and  terra- 
cotta ornamentation,  or  "trimmings"  in  imitation  of  stone,  the 
general  treatment  of  the  exterior  being  similar  to  that  of  the  Dey 
Street  building.  This  style  of  exterior  has  a  lighter,  cleaner  appear- 
ance than  red  brick,  and  at  the  same  time  is  not  so  glaring  as 
marble  and  stone.  The  terra-cotta  brick,  having  a  hard,  dense,  non- 
porous  stirface.  is  easy  to  clean  when  it  becomes  weathcr-stamrd 
The  building  is  as  fire-proof  as  modern  architectural  science  can  m.iKc 
it.  and  every  possible  precaution  is  taken  to  guard  against  fire  risks 
even  to  sheathing  trap  doors  in  the  false  floorings  covering  the 
cable  heads  with  <ihect  iron  to  render  them  non-inflammable.  Tnc 
floors  of  the  terminal  room  and  of  the  hallways  are  of  mosaic  .ind 
tiling,  which  is  fire-proof,  easy  to  keep  clean,  and  practically  ever- 
lasting. For  the  flooring  of  the  operating  rooms,  hard  wood  has 
hitherto  been  used,  but  rubber  tiling  is  to  be  adopted  in  future. 
.\lthough  the  rubber  tiling  costs  more  in  the  first  place,  it  is  much 
quieter  than  a  wood  floor,  and  more  economical  to  keep  clean  than 
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the  parquetry  flooring,  which  requires  much  care  and  attention  to 
keep  in  good  condition,  if  there  is  any  traffic.  The  stairways  are 
of  iron  and  marble  with  iron  balustrades. 

In  planning  a  telephone  building,  there  are  two  important  points 
to  keep  forward,  besides  the  prime  necessity  of  rigorous  fire-proof 
construction ;  these  are,  great  strength  of  flooring  in  order  to  carry 
the  concentrated  weight  of  the  terminal  equipment  and  power  plant 
and  of  the  switchboard;  and  the  greatest  possible  amount  of  un- 
encumbered space  on  each  floor,  that  is,  freedom  from  pillars, 
columns,  projections  and  recesses.  The  architect  responsible  for  the 
New  York  telephone  buildings  has  been  singularly  successful  in 
meeting  these  requisites.  In  the  spacious  terminal  and  operating 
rooms  of  the  new  exchanges  there  is  such  a  clear  range  of  vision  in 
all  directions  that  one  accustomed  to  the  modern  office  building  of 
the  grated  packing-box  variety  is  tempted  to  wonder  where  the 
support  comes  from.  The  floors  of  the  regulation  office  building  are 
designed  to  support  a  maximum  weight  of  100  pounds  to  the  square 
foot.  In  the  telephone  buildings  just  double  this,  200  pounds  to  the 
square  foot,  is  provided  for.  In  the  way  of  minor  details,  great 
care  is  exercised  to  avoid  construction  that  will  harbor  dirt  and 
dust,  and  to  eliminate  inflammable  material ;  the  walls  are  made  en- 
tirely smooth,  the  ordinary  wood  trimming  and  wainscoting  being 
dispensed  with,  and  a  marble  surbase  fitting  tightly  to  the  floor  is 
substituted  for  the  regulation  wooden  surbase.  An  additional  fire 
precaution  adopted  in  all  the  latest  buildings  is  the  adoption  of  metal 


FIG.   17. — MT.   VERNON  CENTRAL  OFFICE. 

window   frames,   thus  getting  rid   of  one  more  inflammable  fitting, 
and  abolishing  one  risk  of  catching  fire  from  the  outside. 

In  the  arrangement  of  the  modern  exchange,  the  old  order  of 
things  has  been  entirely  changed.  The  terminal  room  is  brought 
down,  both  because  its  greatly  enlarged  equipment  needs  much  more 
space  than  it  formerly  occupied,  and  also  in  order  to  bring  the  dis- 
tributing board  near  to  the  exchange  manhole,  so  as  to  make  the 
house  cable-run  as  short  as  possible.     The  drawing,  which  shows 


partly  in  section  the  arrangement  of  the  new  Plaza  e.xchange,  illus- 
trates the  most  modern  layout  of  a  common  battery  central  office. 
The  terminal  room  is  on  the  second  floor,  the  end  of  the  main 
distributing  board  being  at  the  extreme  front  of  the  building.  The 
cables  are  brought  in  from  the  exchange  manhole  in  iron  ducts, 
and  are  connected  to  the  distributing  board  by  pot-head  joints,  the 
length  of  cable  run  from  the  street  vault  or  exchange  manhole  to 


FIG.    18. — NEW   ROCHELLE   CENTR.AL   OFFICE. 

the  distributing  board  being  a  little  over  20  feet.  In  the  Thirty- 
eighth  Street  building,  as  originally  equipped  with  the  terminal  room 
at  the  back  of  the  top  floor,  the  length  of  the  cable  run  from  the 
exchange  manhole  to  the  cable  rack  was  about  200  feet;  so  it  will 
readily  be  seen  what  a  considerable  gain  is  made  in  the  important 
items  of  cables  and  house  ducts  by  the  new  style  of  arranging  a 
central  office  equipment.  Following  the  main  distributing  frame, 
which  in  the  drawing  is  hidden  by  the  stairway  and  elevator  shaft, 
come  the  relay  racks  and  intermediate  distributing  frame,  from  which 
the  house  cables  go  up  to  the  switchboards  on  the  fourth  floor,  as 
shown  clearly  in  the  dra  ving.  The  two  generating  sets,  a  duplicate 
set  always  being  provided  for  reserve,  are  at  the  rear  of  the  room. 
The  motor  generators  that  furnish  current  for  ringing,  testing  and 
signalling  are  mounted  in  a  compact  battery  on  a  single  b"d-plate  ;o 
the  left,  and  the  power  switchboard  and  fuse  panels  are  mounted 
parallel  with  the  length  of  the  room  with  a  clear  space  in  front, 
the  storage  battery  running  across  the  room  at  the  extreme  rear.  The 
only  part  of  the  terminal  room  equipment  not  indicated  in  the  draw- 
ing is  the  wire  chief's  desk,  which,  litce  the  distributing  frames,  is 
hidden  by  the  elevator  shaft  and  stairway.  The  floor  plans  show  the 
complete  arrangement  of  each  floor  of  the  exchange.  The  floor 
above  is  occupied  exclusively  by  the  operators'  quarters.  The  New 
York  Telephone  Company  has  always  made  it  a  practice  to  provide 
the  operating  staff  at  each  exchange  with  comfortable  and  spacious 
quarters  in  which  to  spend  the  time  when  the  operators  are  not 
on  duty  at  the  switchboard.  Like  other  departments  of  the  central 
office,  these  operators'  quarters  have  steadily  improved  in  virions 
details,  and  in  the  newer  exchange  buildings  they  need  only  a  little 
more  decoration  to  be  positively  luxurious.  As  it  is,  they  are  emi- 
nently practical,  and  have  the  solid  luxuries  of  perfect  cleanliness, 
light,  ventilation  and  spaciousness.  The  operators'  quarters  are 
divided  into  three  main  departments;  the  locker  room,  equipped  wth 
steel  wire  lockers,  in  which  the  operators  keep  their  hats  and  wraps, 
as  well  as  their  individual  telephone  sets  when  off  duty;  the  dining 
room,  furnished  with  ample  dining  tables  and  chair  accommodation, 
and  equipped  with  urns  from  which  the  matron  in  charge  supp'ies 
the  operators  with  tea,  coffee,  etc..  the  operators  providing  themselves 
only  the  solid  parts  of  their  meals ;  and  the  reading  room,  comfort- 
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ably  furnished  to  serve  as  a  resting  place  for  the  portion  of  the  staff 
oflf  duty,  and  kept  supplied  by  the  company  with  newspapers  and 
current  periodicals.  In  addition  to  these  departments  there  is  a 
special  room,  to  serve  as  a  sick-bay  in  case  of  sudden  illness,  and 
lavatory  accommodation  on  an  ample  scale.  A  further  illustration 
of  the  care  that  is  taken  to  insure  the  best  possible  conditions  for 
the  operating  force  is  the  method  of  ventilating  the  operating  rooms. 
A  ventilating  plant  is  installed  in  every  building,  which  delivers  con- 
stantly to  the  operating  room  a  supply  of  fresh  air.  The  air  is 
filtered  to  deprive  it  of  dust,  and  is  humidified  and  warmed  accord- 
ing to  the  weather  conditions.  This  results  in  practically  perfect 
ventilation  of  the  operating  rooms,  which,  as  may  be  easily  under- 
stood, are  difficult  to  ventilate  satisfactorily  by  the  ordinary  methods 
of  windows  and  skylights. 

The  operating  room  occupies  the  whole  of  the  top  floor,  which 
gives  a  clear  and  spacious  apartment  nearly  lOO  feet  by  50  feet,  amp  y 
lighted  by  windows  and  skylight.  The  switchboard,  as  shown  in  the 
drawings,  is  divided  into  two  parts,  one  containing  all  the  subscriber 
sections,  and  the  other  all  the  incoming  trunk  sections.  The  equip- 
ment of  subscriber  and  incoming  trunk  sections  under  the  common 
battery  system  is  so  different — practically  the  only  common  feature 
being  the  multiple  jacks — that  in  modern  practice  the  two  switch- 
boards arc  made  entirely  separate,  the  multiple  cables  branching  to 
each   length  of  switchboard    from  a  common  point  called  a  cable- 
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turning  section.  The  capacity  of  the  Plaza  exchange  is  9,600  lines, 
about  the  same  as  that  of  the  new  Cortlandt  central  oflice  recmtly 
described  in  Ei^kctrical  World  and  Encinkkr.  and  the  equipment 
will  be  practically  of  the  same  style  as  that  installed  at  Cortlandt 
Street 

The  buildings  for  the  new  Harlem.  Morningside.  Orcliard  and 
Chelsea  offices  will  be  of  the  same  general  type  as  the  Plaza  building, 
the  only  difference  being  those  due  to  the  varying  size  of  the  lots. 
The  Chelsea  building  will  be  the  largest  of  the  five,  and  will  be 
U-shaped,  that  being  the  design  adopted  whenever  the  shape  and  size 
of  the  building  lot  permit.  This  building  will  contain,  be  ides  the 
central  oflice  plant,  the  repair  shop,  now  outprowing  its  quarters  at 
Gold  Street,  a  laundry,  and,  possibly,  other  departments  required  to 
meet  the  company's  varied  and  ever-increasing  needs. 

In  illustration  of  the  importance  of  the  power  plant  and  terminal 
enuipnicnt  and  the  large  amount  of  space  now  required  for  tl.eir 
acconnnodation.  it  may  be  mentioned  that  in  the  bui'dings  now  in 
service  the  terminal  room  space  amounts  to  over  28,000  squrre 
feet,  as  compared  with  48,000  square  feet  of  operating  rrom  space. 
The  terminal  and  power  plant,  therefore,  now  takes  up  nearly  60  per 
cent,  as  much  space  as  the  switchboards  themselves,  and  the  oper- 
ators' quarters  occupy  space  nearly  in  the  same  proportion.  These 
figures  show  str'.'cingly  how  the  layout  of  a  telephone  exchange  has 
been  transformed  during  the  last  few  years.    The  point  is  even  more 


forcibly  illustrated,  however,  by  the  drawings  of  the  Plaza  ex- 
change, which  show  that  the  amount  of  space  occupied  by  the  oper- 
ating room,  terminal  room  and  operators'  quarters  is  practically  the 
same.  The  area  occupied  by  a  telephone  building  has  always  neces- 
sarily been  governed  by  the  space  required  for  the  operating  room, 
and  when  the  operating  room  was  practically  the  sole  point  to  be 
considered  as  regards  the  telephone  plant,  the  building  was  designed 
so  that  the  space  between  the  basement  and  the  operating  room  could 
be  used  for  offices,  and  rented  to  tenants  when  not  required  for  tele- 
phone offices.  Now,  the  telephone  plant  and  staff  require  practically 
the  whole  building  and  a  telephone  building  nowadays  is  a  tele- 
phone building  pure  and  simple.  In  fifteen  buildings  now  in  use,  the 
central  office  equipment  occupies  a  total  of  115.000  square  feet — 
nearly  three  acres  of  telephone  exchange  in  a  single  city 

North  of  the  Harlem  River  there  are  several  interesting  telephone 
buildings,  the  largest  and  most  interesting  being  the  new  Melrose 
building  in  East  150th  Street.  In  Westchester  County,  Mount  Ver- 
non, New  Rochelle,  Tarrytown  and  Yonkers,  all  have  special  tele- 
phone buildings.  The  New^  Rochelle  building  has  been  in  service 
several  years,  those  at  Tarrytown  and  Mount  Vernon  are  quite  new, 
and  the  Yonkers  building  is  now  approaching  completion.  Each  of 
these  is  a  telephone  building  exclusively,  containing  no  hing  but 
telephone  plant  and  telephone  offices.  In  each  of  the  Westchester 
buildings  is  a  branch  of  the  contract  department  for  attending  to 
new  business  and  general  relations  with  the  public,  and  a  branch 
of  the  maintenance  department.  The  Mount  Vernon  building, 
equipped  with  a  common  battery  exchange,  contains  the  headquarters 
offices  of  the  Westchester  Division,  and  very  spacious,  light  and  airy 
offices  they  are,  arousing  rather  a  spark  of  envy  when  one  com- 
pares them  with  the  accommodation  one  has  to  put  up  with  in  the 
heart  of  Manhattan.  The  Yonkers  building  will  also  be  equipped 
with  a  common  battery  exchange.  The  new  Melrose  building  merits 
a  description  by  itself,  as  it  is  a  highly  interesting  telephone  build- 
ing. It  contains,  besides  a  cornmon  battery  exchange  of  an  ultimate 
capacity  of  7,200  lines  to  serve  the  Melrose  district  of  The  Bronx, 
a  special  equipment  occupying  a  whole  floor  for  handling  the  West- 
chester trunks,  hitherto  operated  at  a  special  board  in  the  HarUm 
exchange.  The  new  Westchester  switchboard  has  several  novel  fea- 
tures, notably  an  automatic  ticket-distributing  system  for  conveying 
the  toll-checks  from  the  recording  operators  to  the  positions  of  the 
operators  charged  with  making  the  connections. 


Insurance  on  Automobiles. 


Fire  insurance  companies  are  reported  to  be  declining  risks  on 
automobiles.  The  president  of  a  large  fire  insurance  company  is 
(|uotcd  on  the  subject,  as  follows :  "To  make  an  adequate  rate  on 
automobiles  it  is  necessary  to  consider  the  machines  under  separate 
headings,  relating  specifically  to  the  machine  itself,  without  foreign 
considerations,  then  the  increase  in  hazard  of  the  building  and  con- 
tents containing  the  automobiles.  To  consider  the  question  of  auto- 
mobiles as  it  applies  separately  to  the  make-up  of  the  rate  it  is 
necessary  to  consider  the  several  different  styles  of  machines,  o 
which,  naturally,  the  electric  machine  is  the  safest,  no  appreciable 
hazard  arising  from  such  power.  The  gasoline,  which  is  next,  in- 
creases the  hazard  in  the  same  ratio  as  to  the  quantity  of  the  fluid 
necessary  to  its  operation,  not  only  in  the  tank  of  the  machine  itself, 
but  to  the  increased  hazard  of  the  storage  of  the  fluid  and  the  con- 
stant dripping  on  the  floors,  making  the  entire  contents  dangerous. 
The  steam  machines  are  perhaps  the  most  dangerous,  as  this  style 
requires  not  only  the  presence  of  gasoline  in  bulk,  but  the  increased 
hazard  of  the  pressure  tank  containing  gasoline  under  pressure  at 
40  to  60  pounds,  by  which  it  is  forced  to  the  burner,  and  the  pres- 
ence of  the  naked  flame,  which,  should  any  derangement  of  the 
regulator  or  leak  occur,  would  be  likdy  to  create  a  blaze  of  danger- 
ous extent.  The  continued  flow  of  gasoline  when  the  flame  is  ex- 
tinguished, and  the  method  of  igniting  also  make  this  system  extra 
hazardous." 


Ohio  Electric  Light  Association. 


The  next  annual  meeting  of  the  Ohio  Electric  Lig^it  Association  will 
be  held  at  Columbus.  Oct.  14,  15  and  16.  This  is  one  of  the  most  suc- 
cessful State  associations,  and  a  large  attendance  is  expected. 


August  30,  1902. 
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The  Magnetic  Properties  of  Iron  and  Steel  at  Liquid  Air 
Temperatures. 


By  C.  C.  Trowbridge. 

LIQUID  air  has  been  the  means  of  extending  research  in  the 
various  branches  of  physics  to  extremely  low  temperatures. 
Among  the  investigations  of  industrial  importance  that  have 
been  made  are  those  relating  to  the  effect  of  low  temperatures  on  the 
magnetic  properties  of  iron  and  steel.  It  is  the  purpose  of  this 
article  to  give  a  brief  account  of  these  investigations  and  the  results 
obtained.  A  statement  first  in  regard  to  the  temperature  of  liquid 
air  will  not  be  out  of  place,  and  an  account  of  the  results  of  measure- 
ments of  the  peculiar  magnetic  property  of  liquid  oxygen  should  be 
of  interest. 

THE  TEMPERATURE  OF  LIQUID  AIR. 

If  a  quantity  of  atmospheric  air  is  liquefied  its  temperature  becomes 

—  191.4"  C.  at  normal  pressure.  Liquid  air,  however,  changes  in 
composition  when  it  is  boiling,  the  percentage  of  nitrogen  in  it  di- 
minishing while  that  of  oxygen  increases.  This  change  occurs  be- 
cause the  boiling  point  of  liquid  nitrogen  at  atmospheric  pressure  is 

—  194.4°  C.  and  that  of  liquid  oxygen  —  181.4°  C,  and  the  former 
liquid  boils  away  at  a  higher  rate  than  the  latter.  It  follows  that 
boiling  liquid  air  also  changes  in  temperature.  If  liquid  air  is  allowed 
to  boil  for  a  considerable  time  its  temperature  gradually  approaches 
that  of  liquid  oxygen,  —  181.4°  C,  but  when  it  is  used  for  experi- 
mental purposes  its  temperature  is  usually  about  —  185°  C.  The 
temperature  of  the  liquid  air  is,  therefore,  at  least  200°  C.  below 
normal  room  temperature,  which  is  generally  considered  20°  C.  This 
difference  gives  a  wide  range  of  temperature  for  experimental  pur- 
poses. In  addition,  opportunity  is  offered  of  studying  the  properties 
of  materials  at  the  very  low  temperature  of  —  185°  C.  While  con- 
siderably lower  temperatures  than  this  have  been  obtained  by  Pro- 
fessor James  Dewar  and  others,  research  in  this  direction  has  been 
confined  mainly  within  the  low  temperature  limit  mentioned. 

A  number  of  investigations  on  the  effect  of  low  temperatures  on  the 
magnetic  properties  of  iron  and  steel  have  been  made,  liquid  air  being 
employed  to  cool  the  specimens  tested  to  about  —  185°  C.  These  have 
been  on  the  strength  of  permanent  magnets  and  on  magnetic  perme- 
ability and  hysteresis  in  iron  and  steel.  The  results  of  these  investi- 
gations will  be  presented  separately.  Experiments  of  this  nature  are 
of  industrial  importance,  for  they  will  unquestionably  lead  to  a  more 
definite  knowledge  of  the  molecular  change  in  iron  and  steel  when 
subjected  to  magnetic  influences.  It  is  to  such  experiments  that  the 
great  progress  in  practical  electricity  is  primarily  due.  The  subjects 
to  be  presented  will  be  taken  up  in  the  following  order: 

I.  The  magnetic  permeability  of  liquid  oxygen  and  liquid  air.  2. 
Experiments  at  low  temperatures  on  permanent  magnets.  3. 
Magnetic  permeability  and  hysteresis  in  iron  and  steel  at  low  tem- 
peratures. 4.  General  summary  of  the  results  of  the  experiments 
described. 

MAGNETIC  PERMEABILITY  OF  LIQUID  OXYGEN  AND  LIQUID  AIR. 

The  magnetic  permeability  of  liquid  oxygen  as  compared  to  that  of 
other  liquids  is  very  high,  as  can  be  seen  from  the  results  of  an  in- 
vestigation of  Fleming  and  Dewar,  who  have  studied  the  magnetic 
permeability  of  liquid  oxygen  and  liquid  air.  They  find  that  the 
magnetic  permeability  of  liquid  oxygen  is  1.00287.  This  number  is 
the  ratio  of  the  magnetic  permeability  of  liquid  oxygen  to  that  of 
cold  gaseous  oxygen,  and  by  the  same  method  used  in  the  given 
determination  no  difference  was  detected  between  the  magnetic  per- 
meability of  gaseous  oxygen  at  —  182  C.  and  at  normal  temper- 
atures. The  value  1.0024  was  obtained  for  liquid  air,  its  magnetic 
permeability  being  chiefly  due  to  the  liquid  oxygen  it  contained. 

A  short  table  is  given  herewith  to  show  a  comparison  of  the  mag- 
netic permeabilities  of  various  liquids.  The  values  for  permeability 
(  ^  )  were  calculated  by  the  use  of  the  formula  /z  =  i  +  4  t  k  from 
determination  of  magnetic  susceptibility  (k)  of  liquids  made  by 
various  investigators.  The  value  for  susceptibility  for  liquid  oxygen 
IS  about  four  times  as  great  as  that  for  ferric  chloride,  one  of  the 
most  magnetic  of  the  iron  salts,  the  magnetic  permeability  of  which 
is  given  third  in  the  following  table: 


Table  I. — Magnetic  Permeability  of  Various  Liquids. 

Liquid.  Permeability  {f^  )•        Determined  by 

Liquid  air  1.00287  F-  &  D. 

Liquid  oxygen  1.00240  F.  &  D. 

Ferric  chloride  (Sat.  Sol.; 1.00072  Townsend. 

Manganese  chloride  i. 00019  Wahner. 

Cobalt  chloride   1.000038  " 

Nickel  chloride   1.000023  " 

Water  (D  .0993)   999993 

All  of  these  values  are,  however,  far  below  that  of  the  so-called 
non-magnetic  iron  alloys.  Twelve  per  cent,  manganese  steel,  usually 
called  non-magnetic,  has  a  magnetic  permeability  of  1.3  to  1.4. 

An  important  note  relating  to  the  investigation  on  the  magnetic 
permeability  of  liquid  oxygen,  by  Fleming  and  Dewar,  has  been  pub- 
lished by  the  authors,  and  is  as  follows :  "In  connection  with  the 
above  investigation,  it  is  interesting  to  note  one  remarkable  differ- 
ence between  the  magnetic  susceptibility  of  oxygen  in  the  liquid  and 
in  the  gaseous  state.  The  mass  of  i  c.c.  of  gaseous  oxygen,  taken  at 
15°  C.  and  760  mm,  is  0.00134  gramme.  The  mass  of  i  c.c.  of  liquid 
oxygen,  taken  at  — 182°  C.  and  760  mm,  as  determined  by  one  of  us 
(J.  Dewar),  is  1.1375  gramme.  Hence  the  ratio  of  the  density  of 
liquid  oxygen  to  that  of  gaseous  oxygen  is  849  to  i. 

"The  magnetic  susceptibility  of  gaseous  oxygen  at  15°  C.  and  760 
mm,  as  obtained  from  the  figures  given  by  Faraday  and  E.  Becquerel, 
is  C.143  X  10  ^°  per  unit  of  volume,  whilst  the  magnetic  suscepti- 
bility in  the  liquid  state  is,  as  we  have  jhown,  228  X  "^^  Hence  the 
ratio  of  the  magnetic  susceptibility  of  liquid  oxygen  to  that  of 
gaseous  oxygen  for  equal  volumes  is  1594  to  i. 

"In  other  words,  the  magnetic  susceptibility  of  liquid  oxygen  is 
nearly  twice  as  great  as  that  of  gaseous  oxygen  of  equal  masses. 
The  inference  is  that  magnetic  susceptibility  is  not  merely  a  property 
of  the  molecule  per  se,  but  is  a  function  of  the  state  of  aggrega- 
tion." 

EXPERIMENTS    ON    THE    STRENGTH    OF    PERMANENT    MAGNETS. 

Dewar  has  investigated  the  effect  of  lowering  the  temperature  of 
permanent  magnets  to  —  182°  C.  and  determining  their  magnetic 
moments  at  +  15°  and  —  182°  C.  through  several  cycles  of  temper- 
ature change  between  these  limits.  Subsequently,  more  extensive 
experiments  of  the  same  nature  were  performed  by  Dewar  and 
Fleming  together.  Among  the  conclusions  reached  by  them  are  the 
following : 

"i.  That  the  sudden  cooling  to  the  temperature  of  liquid  air  usually 
permanently  decreases  the  magnetic  moment  of  short  magnets  made 
of  many  varieties  of  steel,  assuming  them  to  have  been  magnetized 
initially  in  a  strong  field. 

"2.  This  initial  decrease  is  'ound  both  in  hardened  steels  having 
grea:  coercive  force  and  also  in  the  same  steels  in  a  soft  or  annealed 
condition,  and  especially  conspicuous  in  the  case  of  the  19  per  cent, 
nickel  steel. 

"3.  In  the  case  of  most  steels  so  far  examined  the  effect  of  cool- 
ing magnets  made  of  them  to  —  185°  C.  is  to  temporarily  increase 
the  magnetic  moment  after  the  permanent  magnetic  condition  has 
been  reached. 

"4.  The  exceptions  of  the  above  rule  so  lar  noted  are  the  nickel 
steels  with  percentages  of  nickel  from  19  to  29  per  cent.,  in  which 
case  the  magnetic  moment  is  always  decreased  temporarily  by  cool- 
ing to  —  185°  C.  after  the  permanent  condition  has  been  reached." 

In  the  experiments  just  referred  to,  performed  by  Dewar  and 
Fleming,  the  steels  tested  were  magnetized  at  normal  temperatures 
and  then  subjected  co  temperature  changes  through  the  range  -j-  15° 
to  —  185°  C. 

The  writer  has  recently  made  a  series  of  experiments  with  per- 
manent magnets  which  were  magnetized  at  the  temperature  of  liquid 
air.  ( —  185°  C.)  The  magnetic  strength  of  the  magnets  were  shown 
by  their  magnetic  moments  determined  by  means  of  a  magnetometer. 
The  magnetic  moments  obtained  by  magnetization  at  approximately 
—  185°  C.  were  compared  with  the  magnetic  moments  of  bars  of  the 
same  steel  obtained  by  magnetization  at  normal  temperature,  20°  C. 
The  change  of  magnetic  strength  produced  by  neating  bar  magnets 
to  20°  C.  which  had  been  magnetized  at  —  185°  C.  was  determined 
also  and  compared  with  the  change  produced  by  cooling  magnets 
of  the  same  steel  to  —  185°  C.  which  had  been  magnetized  at  20°  C. 
The  experiments  were  chiefly  confined  tc  carbon  magnet  steel  and 
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tungsten  magnet  steel.  Among  the  results  obtained  were  those  given 
below,  which  are  shown  for  convenience  in  tabular  form. 

In  these  experiments  the  initial  change  of  magnetic  strength  or 
the  first  gain  or  loss  in  the  magnetic  moment,  accompanying  the  first 
change  of  temperature  of  the  bars  of  steel  after  they  were  magnet- 
ized was  determined,  because  it  has  been  shown  that  the  change 
of  magnetic  strength  of  a  permanent  magnet  due  to  a  change  of 
temperature  depends  partly  on  the  previous  history  of  the  magnet. 
Special  care  was  taken  not  to  jar  the  magnets  throughout  the  experi- 
ments, and  also  to  determine  their  magnetic  moments  immediately 
after  magnetization. 

Three  bars  of  carbon  steel,  size  83  x  lo  x  3  millimeters,  weighing 
24.4s  grammes,  were  heated  together  to  a  red  heat  and  then  hardened 
in  water  at  20°  C.  They  were  magnetized  at  — 185°  C.  and  then 
immediately  warmed  to  20°  C.  The  magnetic  moments  at  these  tem- 
peratures were  as  follows : 

Table  II   (a).— Carbon  Steel  Magnetized  at  —185°  C. 

Magnetic 

Moment  at  Difference  Percentage 

20°  C.  (Loss).  (Loss). 

131  80  37-9 

140  62  30.6 


Magnetic 
Moment  at 
Magnet.         — 185°  C. 

1  211 

2  202 


211 


147 


64 


30.3 


Mean  ...  ...  . .  32-9 

Another  bar  of  this  steel  of  the  same  dimensions  and  weight  as 
the  magnets  i,  2  and  3  and  hardened  with  them,  was  magnetized  at 
20**  C.  and  then  immediately  cooled  to  — 185°  C.  The  magnetic 
moments  at  20°  C.  and  —  185°  C.  were  as  follows: 

Table  II  (b). — Carbon  Steel  Magnetised  at  20°  C. 

Magnetic  Magnetic 

Moment  at        Moment  at 
20°  C.  —185°  C. 

180 


Magnet. 
4 


208 


Difference 
(Loss). 
19 


Percentage 

(Loss). 

91 


It  is  evident  that  the  initial  loss  in  magnetic  moment  due  to  change 
of  temperature  when  the  steel  is  magnetized  at  — 185°  C.  and  then 
warmed  to  20°  C.  is  much  greater  than  for  the  reverse  operation, 
although  in  either  case,  a  considerable  loss  in  the  magnetic  moment  is 
the  result  of  a  change  in  temperature  of  the  steel  of  205  degrees. 

These  carbon  steel  magnets,  i,  2,  3  and  4,  were  allowed  to  rest  un- 
disturbed for  nine  days  at  approximately  constant  temperature 
(room  temperature  in  April).  Their  magnetic  moments  were  then 
determined,  and  are  given  in  Table  III. 

Table  III. — Carbon  Steel:  Total  Change  of  Magnetic  Moment  at  the 
End  of  Nine  Days. 

Magnetic 
Moment 
After  9  Days. 
127 
136 
138 
170 

Magnets  i,  2  and  3  were  magnetized  at  —  185°  C.  and  then  warmed 
to  20°  C.  The  total  loss  of  magnetic  strength  of  these  magnets  since 
magnetization  was  approximately  twice  as  much  as  magnet  4,  which 
was  magnetized  at  20°  C,  cooled  to  —185°  C  (with  a  loss  of  9.1 
per  cent.),  and  then  warmed  to  20°  C.  again. 

Tungsten  Steel  from  Sheffield.— Three  bars  of  tungsten  steel,  sizes 
89  X  2  x  3  millimeters,  each  weighing  5.05  grammes,  were  hardened 
together  in  water  at  20°  C.  They  were  magnetized  at  —  185°  C, 
and  then  warmed  to  20°  C.  The  magnetic  moments  at  the  two  tem- 
peratures were  as  follows : 


Original 

Magnetic 

Magnet. 

Moment. 

I 

211 

2 

202 

3 

211 

4 

208 

Difference 

Percentage 

(Loss). 

(Loss). 

84 

39.8 

66 

32.6 

73 

34-6 

38 

18.2 

Table  I y  (a).—Tu 

igsten  Steel  Magn 

ctizcd  at  — 

185°  c. 

Magnetic 

Magnetic 

Moment  at 

Moment  at 

Difference 

Percentage 

Magnet. 

—  iSs"  C. 

20°  C. 

(Loss). 

(Loss). 

I 

212 

179 

33 

15-5 

2 

228 

192 

36 

157 

3 

232 

206 

26 

11.2 

.  A  bar  of  this  steel,  hardened  with  magnets  i,  2  and  3,  was  magnet- 
ized at  20°  C.  and  then  cooled  to  — 185°  C.  The  magnetic  moments 
obtained  were  as  follows : 

Table  IV  (b) .—Tungsten  Steel  Magnetised  at  20"  C. 


Magnetic  Magnetic 

Moment  at  Mo>nent  at 

Magnet.             20°  C.  —185°  C. 

4                      213  200 


Difference     Percentage 

(Loss).         (Loss). 

13  6.1 


Bundle  of  iron  wires  (not  pure  iron),  9  cm.  long,  heated  to  a  red 
heat  and  cooled  in  air  at  20°  C,  magnetized  at  — 185°  C,  and  then 
warmed  to  20^  C,  showed  the  following  loss  of  magnetic  strength: 

Table  V. — Iron  Wire  Magnetized  at  — 185°  C. 

Magnetic  Moment.     Magnetic  Moment.     Difference         Percentage, 
at  — 185°  C.  at  20°  C.  (Loss).  (Loss). 

22.3  13.5  8^  39-4 

Another  fact  is  shown  by  these  experiments ;  approximately  the 
same  magnetic  moment  is  produced,  whether  the  steel  is  magnetized 
at  20°  C.  or  —  185°  C,  other  conditions  being  equal.  This  is  en- 
dent  from  a  comparison  of  the  magnetic  moments  obtained  after 
magnetizing  steel  bars  at  — 185°  C,  with  the  magnetic  moment  ob- 
tained after  magnetizing  a  bar  of  the  same  steel  at  20°  C. 

Table  VI. — Carbon  Steel,  Magnetised  at  — 185"  C.  and  at  20°  C. 


Magnet 
I 
2 
3 
4 


Magnetised  at 
—  185°  C. 
-185°  C. 
-185°  c. 

-f    20°    C 


Magnetic  Moment 
211 
202 
211 
208 


Table  VII.— Tungsten  Steel,  Magnetised  at  — 183°  C.  and  at  20"  C. 


Magnet 
I 
2 
3 

4 

5* 
*S  magnetized  previously  at  —  185°  C 


Magnetised  at 

-185° 

C 

-185° 

C. 

-185° 

c. 

-f   20° 

c. 

+   20° 

c. 

Magnetic  Moment 
212 
228 
232 
213 
232 


Mean 


14.1 


The  writer's  experiments  on  the  magnetization  of  steel  at  liquid 
air  temperatures  seem  to  warrant  the  following  general  conclusions. 

1.  That  approximately  the  same  magnetic  moment  is  obtained 
whether  a  bar  of  tungsten  steel  or  carbon  steel  is  magnetized  at 
normal  or  at  liquid  temperature,  other  conditions  being  equal.  This 
is  evident  from  a  comparison  of  the  magnetic  moments  obtamcd 
after  magnetizing  steel  bars  at  — 185°  C,  with  the  magnetic  moment 
obtained  after  magnetizing  a  bar  of  the  same  steel  at  20*  C. 

2.  That  the  initial  loss  in  the  magnetic  moment,  due  to  change  of 
temperature,  of  a  bar  of  steel  magnetized  at  185°  C.  and  then  heated 
to  20°  C.  is  much  greater  than  when  the  bar  is  magnetized  at  20  C. 
and  then  cooled  to  —  185"  C.  a  considerable  loss  occurring  in  both 
cases. 

3.  Thai,  there  is  a  certain  amount  of  unstable  magnetism  in  a 
newly  made  steel  magnet,  which  tends  to  permanently  disappear  at 
the  first  change  of  temperature  in  either  direction  from  that  at 
which  magnetization  takes  place,  much  more  of  the  unstable  mag- 
metism  passing  off  by  heating  than  by  cooling. 

Concerning  these  result.';,  Mr.  F.  A.  Griffin  makes  the  following 
suggestions,  that  "In  the  light  of  the  molecular  strain  hypothesis,  the 
fact  that  molecular  rigidity  increases  with  descending  tempcrati;  <  >; 
may  explain  the  relative  rapid  recovery,  1.  c.,  decrease  in  magm;  c 
moment  of  tiio';e  bars  which  were  magnetized  at  lower  temperatures.. 
In  other  words,  the  strained  condition  of  a  magnetized  cold  bar  is 
relatively  artificial,  and  any  rise  in  temperature  tends  to  leave  its 
molecules  frc«  to  respond  to  the  restoring  action  of  internal  stresses. 
It  would  appear  that  the  molecular  moment  due  to  the  magnetic  field 
was  large  in  comparison  with  the  opposing  intermolecular  moment 
developed  in  the  bars  under  experiment :  this  would  make  the 
magnetic  moment  independent  of  the  temperature."  This  assump- 
tion is,  of  course,  meant  to  refer  to  the  initial  magnetic  moment,  or 
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that  immediately  after  magnetization,  and  it  seems  most  probable 
that  it  would  be  found  to  be  true  for  strong  magnetizing  forces, 
while,  perhaps,  not  for  those  that  are  very  weak. 

It  is  necessary  here  to  call  attention  to  the  fact  that  in  several 
cases  mistakes  have  been  made  by  writers  in  stating  the  results  of 
investigations  on  magnetism  at  low  temperature.  Among  these  is 
the  following  statement,  taken  from  Thompson's  "Elementary 
Lessons  in  Electricity  and  Magnetism."    Edition  of  1901,  p.  104. 

"Trowbridge  found  severe  cooling  at  100  degrees  below  zero  to 
destroy  the  magnetism  of  steel  magnets ;  but  Dewar  has  observed 
that  when  cooled  to  — 185°  C.  in  liquid  oxygen,  the  magnetic 
properties  of  the  iron  are  nearly  twice  as  high  as  at  0°  C." 

What  Professor  John  Trowbridge  found  was  as  follows :  That  a 
bar  magnet  magnetized  at  6°  or  8°  C.  when  cooled  from  4°  C.  to 
—  25°  C.  lost  less  than  4  per  cent,  of  magnetism.  For  a  greater  re- 
duction of  temperature,  to  about  — 80°  C,  a  far  greater  percentage 
loss  of  magnetism  was  observed.  In  one  case  a  bar  magnet  mag- 
netized to  saturation  lost  66  per  cent,  of  its  magnetism. 

The  latter  part  of  the  statement  quoted  above  probably  refers  to 
an  investigation  of  Fleming  and  Dewar,  on  the  permeability  of  iron 
and  steel  at  liquid  air  temperatures,  the  results  of  which  are  given 
below. 

PERMEABILITY  AND  HYSTERESIS  LOSS  OF   IRON   AND  STEEL  AT  LOW 
TEMPERATURES. 

Fleming  and  Dewar  found  in  an  extensive  series  of  measurements 
that  the  magnetic  permeability  of  annealed  soft  Swedish  iron  de- 
creased when  cooled  to  low  temperature,  but  that  the  permeability 
of  unannealed  Swedish  iron  increased  as  the  temperature  diminished. 
In  the  case  of  hardened  iron,  the  permeability  increased  several 
hundred  per  cent,  when  the  iron  was  cooled  to  liquid  air  temper- 
ature. These  results  were  for  both  weak  and  strong  magnetizing 
forces. 

A  steel  pianoforte  wire  behaved  the  same  as  annealed  soft  iron; 
when  a  strong  magnetizing  force  was  used  its  permeability  decreas- 
ing over  50  per  cent,  when  cooled  from  0°  to  — 200°  C. 

These  investigators  found  that  for  various  induction  densities  the 
hysteresis  loss  was  the  same  at  — 186°  C.  as  at  normal  temperature. 
Curves  showing  affect  of  low  temperatures  on  magnetic  permeability 
of  iron  and  steel,  according  to  Fleming  and  Dewar,  are  given  oppo- 
site. 

T.  Claude  has  also  studied  the  magnetic  properties  of  iron  at  low 
temperatures.  According  to  his  experiments,  for  high  induction 
densities,  the  permeability  and  hysteresis  loss  of  iron  are  the  same 
at  — 186°  C.  as  at  20°  C,  except  for  a  slight  tendency  toward 
diminution  at  the  low  temperature. 

For  low  induction  densities  the  permeability  and  hysteresis  loss 
diminish  with  the  temperature  to  a  marked  extent. 

A.  H.  Thiessen  has  investigated  the  hysteresis  of  iron  and  steel 
at  100°  C,  20°  C.  and  that  obtained  by  using  solid  CO2  (about  — 80° 
C.)  He  found  that  for  soft  wrought  iron,  the  hysteresis  losses  in- 
crease with  decreasing  temperature  when  the  maximum  magnetizing 
force  causes  approximate  magnetic  saturation,  and  that  the  reverse 
is  true  for  low  magnetizing  forces. 

The  same  effects  of  temperature  are  found  for  annealed  crescent 
tool  steel. 

In  the  case  of  5  per  cent,  nickel  steel,  for  a  maximum  magnetizing 
force,  the  hysteresis  loss  likewise  increased  as  the  temperature  di- 
minished. While  these  results  are  in  agreement  with  previous  deter- 
minations at  very  high  temperatures,  they  are  not  in  agreement  vnth 
the  results  of  Fleming  and  Dewar  and  Claude,  who  found  that  the 
hysteresis  loss  of  soft  iron  was  the  same  at  20°  C.  and  about  — 185° 
C.  Thiessen,  however,  did  not  experiment  below  — 80°  C.  Fleming 
and  Dewar  refer  to  the  experiments  of  Lows  and  Warren,  who 
found  that  the  hysteresis  loss  in  very  soft  steel  began  to  decrease 
only  after  the  material  was  heated  to  above  150°  C;  after  that  it 
decreased  regularly  in  accordance  with  the  simple  linear  function  of 
the  temperature. 

In  one  experiment  which  Lows  and  Wrren  tried  with  the  same 
material  cooled  to  —  78°  C.  in  solid  carbonic  acid  and  ether,  they 
found  no  difference  between  the  hysteresis  loss  of  soft  steel  at  that 
temperature  and  at  normal  temperatures. 

The  results  of  these  experiments  clearly  indicate  that  determina- 
tions of  the  magnetic  properties  of  iron  and  steel  at  different  tem- 
peratures largely  depend  on  the  composition  and  the  degree  of  hard- 
ness of  the  samples  tested.  It  is  most  probable  that  the  difference 
in  the  results  of  the  experiments  cited  above  is  due  to  a  difference  in 


the  material  used  in  the  tests  and  the  conditions  of  the  experiments, 
rather  than  any  mistakes  on  the  part  of  the  investigators. 

It  will  be  difficult  to  formulate  laws  in  regard  to  the  magnetic 
properties   of   iron  and  steel  at  very  low  temperatures,  unless  the 


Pianoforte  Steel 
SX66    ilagnetiziuS  Foree=  7.50 

Hardened~l7ou 


•200  -190  -180  -170-160  -150  -140  -130  -120  -110  -100  -90    -80-70-60-50-40-30  -20  -10     0 
Scale  of  Temperature  (Platiiiviin  Degrees) 

CURVES   SHOWING  EFFECT   OF   LOW    TEMPER.\TURE   ON    MAGNETIC 
PERMEABILITY  OF  IRON  AND  STEEL. 

complete  analysis  of  the  material  and  the  thermal  and  the  mechanical 
treatment  of  the  sample  immediately  previous  to  the  experiment  are 
known. 

GENERAL    SUMMARY   OF   THE   RESULTS   OF   THE  EXPERIMENTS    DESCRIBED. 

The  credit  of  the  greater  part  of  the  work  done  thus  far  on 
magnetism  at  low  temperatures  is  die  to  Professors  James  Dewar 
and  J.  A.  Fleming,  who  have  made  a  number  of  investigations 
together  in  England.  Work  has  also  been  done  by  Professor  T. 
Claude,  in  France,  and  the  writer  in  this  country. 

A  brief  general  summary  of  the  results  of  the  experiments  de- 
scribed is  given  below.  The  investigations  made,  while  not  entirely 
conclusive   'v  some  cases,  seem  to  indicate  the  following  facts : 

1.  It  appears  that  liquid  oxygen  has  a  magnetic  permeability  that 
is  considerably  higher  than  other  liquids,  but  far  below  the  magnetic 
permeability  of  the  so-called  non-magnetic  iron  alloys,  and  ihat,  at 
least  in  the  case  of  liquids,  magnetic  susceptibility  is  a  function  of 
the  state  of  aggregation  rather  than  merely  a  property  of  the  molecule 
t>er  se. 

2.  That  the  magnetic  moment  of  a  permanent  steel  magnet  is  inde- 
pendent of  the  temperature  at  which  magnetization  takes  place, 
and  that  a  change  of  temperature  in  either  direction  after  magnet- 
ization will  cause  a  permanent  loss  in  the  magnetic  strength  of  the 
magnet,  the  amount  of  this  loss  depending  upon  the  composition 
and  the  hardness  of  the  steel  and  the  number  of  degrees  change  in 
temperature  to  which  the  bar  is  subjected. 
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It  is  also  evident  that  steel  magnetized  at  liquid  air  temperature 
in  a  strong  field  becomes  saturated  magnetically  almost  instantly,  as 
it  does  at  normal  temperatures.  That  when  a  magnet  has  been  sub- 
jected to  a  series  of  temperature  changes,  has  lost  some  of  its 
initial  magnetic  strength  and  has  reached  a  permanent  condition,  that 
cooling  (to  liquid  air  temperature)  causes  an  increase  in  the  magnetic 
moment,  and  that  heating  diminishes  the  magnetic  moment.  That 
steels  containing  19  to  29  per  cent,  of  nickel  behave  in  an  exceptional 
manner,  for  the  effect  of  cooling  them  to  — 185  degrees  is  to  tem- 
porarily decrease  the  magnetic  moment  after  the  permanent  magnetic 
condition  has  been  reached. 

3.  That  the  magnetic  permeability  of  annealed  soft  iron  is  less 
at  liquid  air  temperatures  than  it  is  at  normal  temperatures,  but  if 
the  iron  is  hardened  then  the  magnetic  permeability  becomes  greater 
at  the  low  temperature.  Highly  tempered  steels,  however,  appear  to 
behave  like  annealed  soft  iron,  the  low  temperature  having  the  effect 
of  diminishing  the  magnetic  permeability. 

4.  Two  separate  investigations  have  thus  far  been  made  on  the 
eflfect  of  liquid  air  temperatures  on  the  hysteresis  loss  in  iron  for 
high  induction  densities.  The  results  obtained  are  in  agreement  and 
indicate  that  the  hysteresis  loss  is  the  same  at  normal  and  very 
low  temperatures. 


Underground  Work  for  Telephone  Exchanges — I. 


By  Arthur  V.  Abbott,  C.  E. 


WIRE  PL.\NT. 

STRETCHING  between  the  substations  and  the  central  office 
extendi^,  the  wire  plant,  an  enormous  copper  net-work,  out- 
rivaling in  intricacy  and  complexity  the  elaborate  creations 
of  the  most  ingenious  of  the  geomctricida;.  Unfortunately  in  the 
construction  thereof  the  telephonic  arachnid  cannot  in  the  least 
depend  upon  any  inherited  instinct  like  his  crustaceous  confrere, 
but  must  design  and  spin  his  web  on  what  grounds  of  logic  and 
probability  he  may,  trusting  to  the  future  to  justify  or  condemn  the 
result. 

To  deal  with  the  conducting  system  in  a  comprehensive  manner, 
it  is  convenient  to  analyze  it  according  to  the  following  table: 

Tabic  No.  I. 


House  top 
wire. 


Wire  Plant. 


Type. 


Aerial, 


Underground. 


-    Pole  line 

Back  lot 
lines. 


Quantity.-I 


Block  system. 


I    Multiple 


terminal  svstcm. 


It  is  now  proposed  to  describe  in  u  general  way  each  of  the 
preceding  heads,  to  supplement  these  descriptions  by  detailed  specifi- 
cations under  which,  with  such  modifications  as  would  be  necessi- 
tated by  changes  in  time  and  location,  a  wire  plant  could  be  con- 
structed, and  finally,  subject  to  the  specifications,  to  calculate  the 
wire  plant  cost. 

Considering  the  table,  it  is  seen  that  the  first  subdivisions  are 
those  of  "Tyf>c  and  Quantity,"  The  quantity  of  wire  plant  needed 
will  depend  on  the  area  of  the  district,  number  of  stations  to  be 
served  and  the  method  of  distribution,  but  as  the  total  cost  of 
the  plant  is  a  question  of  both  Ty/r  and  Quantity — for  example, 
underground  wire  if  there  is  a  suflicicr'.  amount  will  cost  less  than 
one-third  as  much  per  wire  mile  as  overhead  wire — it  is  well  to  com- 
mence the  analysis  with  a  consideration  of  the  various  types. 


UNDERGROUND  PLANT. 

Historically  it  is  hard  to  assign  priority  to  either  underground 
or  aerial  construction,  for  the  original  experiments  of  Morse  on  the 
Baltimore-Washington  line  were  commenced  with  a  gutta-percha 
covered  wire  buried  in  a  trench  dug  in  the  earth.  The  means  at  the 
command  of  Morse  were  inadequate  to  secure  permanent  insulation, 
and  as  a  temporary  expedient  the  first  telegraph  line  was  strung 
on  poles.  Contrary  to  expectation  this  device  yielded  satisfactory- 
results,  immediately  becoming  standard  practice,  and — with  the  ex- 
ception of  subaqueous  cables — the  sole  method  until  the  middle 
8o's,  when  the  introduction  of  the  electric  light  and  the  rapidly  ex- 
tending use  of  both  telegraph  and  telephone  required  the  erection 
of  pole  lines  of  such  enormous  dimensions  as,  on  the  one  hand,  to 
become  impractical  from  both  a  constructive  and  maintenance  stand- 
point to  the  operating  company,  and  on  the  other,  an  unbearable 
nuisance  and  encumbrance  to  city  thoroughfares.  Some  method  of 
relief  was  necessary,  and  the  only  conceivable  one  was  that  of  plac- 
ing the  objectionable  circuits  underground.  Early  inventors  attacked 
the  subterranean  wire  problem  from  two  standpoints ;  one  class  fol- 
lowed the  example  of  the  Atlantic  cable  designers,  attempting  to 
manufacture  all  kinds  of  electric  conductors  into  cables  having 
sufficient  mechanical  strength  to  protect  the  enclosed  circuits  from 
injury,  either  during  the  process  of  laying  or  subsequently  thereto. 
On  this  plan  the  finished  cable  is  the  entire  structure,  merely  needing 
to  be  dropped  into  the  trench  dug  in  the  highway  and  covered  up. 
Such  so-called  "Built-in  Systetns"  have  found  considerable  favor  for 
telephone  and  telegraph  installations  in  Europe',  but  in  America  it 
has  appeared  too  difficult  and  too  expensive  to  make  proper  cable  to 
withstand  the  predatory  pickaxe  of  the  average  street  paver,  and, 
further,  after  completion  such  systems  are  found  so  inelastic  and 
lend  themselves  so  reluctantly  to  any  changes  in  distribution,  that 
this  plan  has  only  found  extensive  favor  with  the  low-tension 
multiple-wire  distribution  of  the  Edison  companies,  and  in  the 
Edison  tube  has  reached  its  highest  and  most  extensive  development. 
For  telephone  work,  therefore,  "Built-in  Systems"  need  no  further 
exposition. 

The  other  set  of  inventors  conceived  the  idea  that  the  true  solu- 
tion of  the  problem  consisted  in  building  a  good  substantial  "hole" 
in  the  street  into  which  the  circuits  could  be  introduced  and  re- 
moved at  pleasure,  and  strong  enough  to  amply  protect  from  all 
outside  interference  the  contained  conductors;  requiring  the  cable 
only  to  maintain  the  requisite  electrical  insulation.  The  "Draxving- 
in  Systems,"  therefore,  while  requiring  a  greater  expenditure  both 
initially  and  finally  in  street  structures,  reduce  to  a  minimum  cable 
cost,  permit  of  easy  rearrangement,  minimize  maintenance,  and  so 
have  furnished  a  method  that  is  sufficiently  elastic  to  meet  require- 
ments of  the  service.  For  these  reasons  the  various  conduit  sys- 
tems have,  with  the  exception  of  the  low-tension  Edison  net-works, 
been  adopted  for  all  kinds  of  electrical  distribution  in  cities  of  any 
magnitude,  and  their  manifold  advantages  are  causing  extensions  of 
underground  wire  plants  into  even  the  smaller  towns. 

FORMS  OF  CONDUIT. 

From  an  engineering  aspect,  and  from  the  broad  idyllic  standpoint 
of  that  which  will  produce  the  greatest  good  to  the  greatest  number, 
the  typical  "hole"  or  conduit  is  a  subterranean  tunnel,  large  enough 
to  permit  workmen  to  have  access  from  end  to  end,  and  so  designed 
as  to  accommodate  every  form  of  subterranean  structures — gas.  water, 
electric  wires  of  all  kinds,  steam  pipes,  pneumatic  tubes,  sewer  facili- 
ties, etc..  etc.,  that  are  needed  in  the  inodern  city.  The  Parisian  sewer 
system  is  the  only  one  in  which  even  a  partial  attempt  has  been 
made  to  approximate  to  this  end.  In  all  other  cases  the  expense  of 
such  construction  has  made  it  impossible  of  realization  without  the 
concerted  action  of  all  parties  concerned  therein,  and  this,  owing  to 
the  many  conflicting  interests  has  not  as  yet  proved  feasible;  conse- 
quently, in  the  main,  each  corporation  has  constructed  its  own  sub- 
way as  best  it  might,  so  that  it  is  not  unusual  to  find  one  or  more 
sewers  occupying  the  center  of  a  street,  several  lines  of  gas  pipe  and 
water  pipe  extending  along  either  side,  while  the  telephone,  tele- 
graph, electric  light  conductors,  with  an  occasionel  pneumatic  tube 
and  steam  heating  pipe  snugly  nestle  together,  threading  their  way 
as  best  they  jnay  in  whatever  space  remains. 

The  problem  in  conduit  construction  is  to  get  the  best  hole  for  the 
least  money.  As  electrical  conductors  are  universally  made  up  in 
cable   form,   possessing  a  considerable  degree  of  flexibility,  rarely 
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over  3-in.  in  diameter,  the  unit  of  conduit  construction  becomes  a 
single  duct,  capable  of  accommodating  one  cable.  In  earlier  days  the 
plan  of  building  ducts  capable  of  containing  several  cables  side  by 
side  gained  considerable  currency.  So  far  as  the  introduction  of  the 
■cable  was  concerned,  no  difficulty  arose,  but  after  a  duct  was  filled 
with,  say,  three  cables  or  more,  and  subjected  for  a  considerable 
time  to  the  impacting  influence  of  the  debris  that  in  a  most  astonish- 
ing manner  finds  its  way  in  the  tightest  conduit,  it  became  a  difficult 
or  almost  impossible  matter  to  remove  one  cable  without  injuring  or 
■destroying  the  sheathes  of  the  others.  Thus,  experience  has  declared 
itself  so  emphatically  and  unhesitatingly  in  favor  of  the  individual 
cable  space  that  no  other  form  should  for  a  moment  be  considered. 

The  present  method  of  conduit  building,  therefore,  resolves  itself 
into  obtaining  a  pipe-like  structure  or  conduit  material  capable  of 
enclosing  the  cable,  making  the  necessary  excavation  in  the  street 
in  which  the  ducts  may  be  laid,  the  placing  of  the  ducts  in  such  a 
position  as  to  produce  a  series  of  long  longitudinal  tubes,  the  pro- 
tection of  the  duct  material  by  some  substance  that  shall  resist  the 
onslaughts  of  the  ignorant  pick  and  shovel,  the  refillment  of  the  exca- 
vation and  replacement  of  the  paving. 

The  ideal  conduit  should  be  moisture  proof  and  gas  tight.  It  should 
be  indestructible  when  laid  in  street  soil,  strong  enough  mechanically, 
so  that  the  Tammany  street  paver  may  pick  away  at  it  until  he  is 
tired  without  inflicting  any  injury,  easily,  rapidly  and  cheaply  laid, 
and  while  the  ducts  should  present  a  smooth  surface  to  the  intro- 
duction of  the  cables,  they  must  contain  no  substance  that  can  in- 
jure the  lead  sheath.  Finally,  high  electrical  insulation  is  desirable 
as  a  protection  against  the  electrolysis  of  the  cable  sheath,  due  to 
parasitic  electric  currents.  There  is  no  subway  that  perfectly  ful- 
fils all  these  conditions,  though  each  conduit  manufacturer  optim- 
istically claims  that  his  particular  brand  will,  but  there  are  a  multi- 
tude of  difierent  makers  that  in  varying  degrees  realize  a  portion  of 
the  preceding  conditions,  while  all  of  the  manufacturers  now  ofifer  a 
material  which  the  telephone  engineer  may  safely  use,  and  which  if 
■carefully  selected,  and  installed  under  rigid  specifications,  will  yield 
a  subway  that  is  of  practical  utility  in  all  respects — the  selection 
between  different  duct  material  makers  depending  chiefly  upon  the 
relative  prices  quoted  by  their  respective  agents. 


(6)   Companies  engaged   in   the   manufacture   of  electrical   ap- 
paratus              21 7,974,693 


Total     $1,680,590,290 


New  York  State  Electrical  Laboratory. 


At  the  recent  session  of  the  New  York  State  Legislature,  an 
act  was  passed  providing  for  the  appointment  of  an  Elec- 
trical Commission  to  investigate  as  to  the  necessity  for  the  es- 
tablishment of  a  State  Electrical  Laboratory,  to  provide  inde- 
pendent, authoritative  information  on  questions  of  ■  electrical 
science,  and  an  official  standardizing  laboratory  for  elec- 
trical measuring  instruments,  apparatus  and  standards  for  the  pro- 
tection of  municipalities  and  the  general  public  in  the  use  of 
electrical  energy  and  of  the  producers  of  electrical  energy.  The 
commission  was  directed  to  report  to  the  Legislature  at  the  opening 
of  the  session  of  1903,  and  if,  in  their  judgment,  the  establishment 
of  such  an  electrical  laboratory  is  necessary,  to  prepare  and  submit 
in  connection  with  their  report,  detailed  plans  and  specifications  for 
the  construction  and  equipment  of  a  laboratory,  accompanying  the 
plans  with  a  specific  and  detailed  statement  of  the  cost. 

To  carry  out  the  provisions  of  this  act,  State  Engineer  Edward 
-A.  Bond,  Mr.  Charles  P.  Steinmetz,  of  the  General  Electric  Com- 
pany, and  Mr.  Harold  W.  Buck,  of  the  Niagara  Falls  Power  Com- 
pany, were  appointed  the  members  of  the  Commission.  Under 
<late  of  August  15,  the  commission  issued  a  circular  letter  asking 
for  an  expression  of  opinion  from  members  of  the  electrical  pro- 
fession as  to  the  proposed  institution,  its  scope,  organization,  equip- 
ment and  location,  which  we  reprint  below : 

With  the  extension  of  the  uses  of  electrical  energy,  which  is 
rapidly  taking  place,  public  and  private  interests  become  more  and 
more  dependent  upon  electrical  operations,  and  the  need  for  an 
•official  institution,  authoratative  by  its  high  standing  and  govern- 
ment relationship,  becomes  evident,  to  serve  as  arbitrator  in  dis- 
putes arising  from  conflicting  interests,  and  for  purposes  of  stand- 
ardization. 

The  following  is  the  capitalization  of  corporations  in  New  York 
State  engaged  in  business  involving  the  use  of  electricity : 

(a)   Electric   railroads,   electric   light   and   power   stations,   tel- 
egraph and  telephone   companies $1,462,615,593 


From  these  figures  an  idea  can  be  obtained  of  the  importance  and 
extent  of  the  interests  involved. 

In  the  pres^-Tit  status  of  the  distribution  of  electrical  energy,  dis- 
putes arise,  among  other  causes,  from  the  following: 

1.  From  mutual  induction,  static  or  magnetic,  between  independent 
circuits,  especially  between  circuits  carrying  large  currents  or  high 
potentials  and  circuits  used  for  the  transmission  of  intelligence, 
such  as  telephone,  telegraph,  fire-alarm,  railway  block  signals,  etc. 

2.  Accidents  to  life  resulting  from  conditions  frequently  not 
clearly  understood  at  the  time  of  accident,  such  as  crossing  of  cir- 
cuits, failure .  of  insulation,  etc. ;  also  from  insufficient  warning 
notices  on  circuits  of  dangerous  potential. 

3.  Between  producers  of  electrical  energy  and  public  consumers, 
such  as  municipalities  in  street  lighting  contracts,  involving  the 
quantity  of  light  supplied,  the  trouble  arising  from  lack  of  offi- 
cially standardized  photometric  methods. 

4.  Between  producers  of  electrical  energy  and  public  and  private 
consumers  on  the  quantity  of  current  or  energy  supplied,  resulting 
from  inaccuracy  of  meters  or  methods  of  measurement. 

5.  From  electrolysis  in  railway  and  other  grounded  systems 

6.  From  risk  and  damage  to  property  from  fire  caused  by  de- 
fective insulation  of  circuits. 

7.  Between  producers  and  consumers  of  electrical  energ>'  and 
Fre  Insurance  Underwriters  on  methods  of  installation. 

8.  Between  independent  interests  having  adjacent  distributing  cir- 
cuits under  ground  from  damage  caused  by  heat  in  short-circuits 
in  conduits  and  subways. 

9.  From  damage  caused  by  explosions  in  subways  and  conduits. 

10.  Between  manufacturers  of  electrical  apparatus  and  purchasers 
on  guarantees  for  electrical  performance. 

11.  Between  producers  of  electrical  energy  and  municipalities  on 
the  subject  of  transmission  voltage  of  overhead  circuits. 

12.  Between  the  producers  of  electrical  energy  and  the  general 
public  in  cases  of  rights  of  way  for  very  high  voltage  transmission 
lines  where  danger  to  life  and  property  is  claimed. 

13.  Between  the  general  public  and  manufacturers  of  electro- 
chemical products  where  destructive  fumes  and  gases  are  claimed  to 
be  set  free  in  the  process  of  manufacture. 

14.  Many  other  cases  which  will  undoubtedly  arise  as  the  art 
advances,  such  as  interference  in  wireless  messages. 

At  present,  all  such  disputes,  when  brought  to  issue,  are  settled  by 
the  courts,  the  decisions  being  based  largely  upon  expert  testimony, 
given  by  those  who  may  or  may  not  state  with  accuracy  the  facts 
involved.  For  such  expert  testimony  large  fees  are  required,  which 
add  greatly  to  the  cost  of  settlement,  ?nd  this  obtains  even  in  cases 
of  the  most  simple  and  obv'ous  decision.  No  authority  exists  which 
can  be  recognized  by  the  courts  as  official,  nor  any  institution  where 
the  points  involved  in  such  disputes  could  in  many  cases  be  made 
the  subjects  of  actual  demonstration  by  experiment. 

In  the  establishment  of  a  New  York  State  Electrical  Laboratory' 
(which  could  servg  as  a  precedent  for  similiar  institutions  in  other 
States),  it  is  proposed  to  organize  an  institution  of  the  highest  effi- 
ciency and  widest  scope,  which  shall  be  capable  of  dealing  in  an 
authoritative  manner  with  all  problems  ^^hich  may  arise  in  the  mu- 
tual interests  of  the  people  of  the  State ;  to  have  its  equipment  such 
that  all  phenomena  in  question  can  be  reproduced  on  a  large  scale, 
and  results  under  various  conditions  demonstrated ;  to  have  a  com- 
plete set  of  standards  for  the  calibration  of  all  types  of  electrical 
meters ;  to  have  an  electrochemical  laboratory  for  demonstrations 
and  analysis ;  to  have  the  location  of  the  institution  such  as  to  be 
central  in  the  State  and  near  to  some  large  source  of  power,  from 
which  several  thousand  horse-power  can  be  drawn  at  times  for 
experimental  purposes  by  a  special  transmission  line ;  and,  last,  to 
have  the  institution  presided  over  by  a  man  of  high  standing  and 
ability,  assisted  by  a  corps  of  competent  assistants,  who  can  carrj- 
out  the  work  which  will  be  called  for  by  the  people  of  the  State,  for 
merely  its  cost. 

It  is  not  the  intention  to  have  this  State  laboratory  conflict  with 
the  Natural  Bureau  of  Electrical  Standards,  at  Washington,  but  to 
have  it  co-operate  with  it  and  attend  only  to  such  local  matters  in 
the  State,  which  can  more  properly  and  conveniently  be  handled 
within  the  limits  of  the  State. 
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Coin  Collecting  Telephone  Stations. 


The  increasing  popularity  of  message  rate  telephone  service  has 
created  a  lively  demand  for  a  satisfactory  automatic  coin-collect- 
ing box,  which  will  enable  the  telephone  user  to  pay  as  he  goes,  and 
will  do  away  with  the  expensive  and  complicated  machinery  of 
accounting  and  collecting  necessary  in  credit  or  even  in  paid-for-in- 
advance  transactions.  An  automatic  public  station  has  always  been 
an  urgent  need.  Two  recent  patents  bearing  on  this  subject  are  of 
sufficient  general  interest  to  telephone  men  to  merit  somewhat  ex- 
tended description.  Patent  No.  704,268,  issued  July  8,  1902,  to 
Joseph  J.  O'Connell,  of  Chicago,  and  assigned  by  him  to  the  Western 
Electric  Company,  covers  a  coin-collector  for  telephone  toll  lines, 
<ind  is  an  improvement  on  Patent  No.  665,874,  granted  January 
15,  1901,  to  Albert  M.  Bullard.  In  the  Bullard  device,  the  central 
office  can  be  signaled  from  the  subscriber's  station  only  by  the  de- 
posit of  a  coin  in  the  toll-box,  the  coin  serving  to  close  together  two 
contacts  which  control  the  circuit  through  the  line-indicating  de- 
vice at  the  central  office.  The  coin  remains  in  the  chute  until  the 
operator  at  the  central  office  has  ascertained  whether  or  not  the  de- 
sired connection  can  be  made,  and  an  electromagnetic  coin-distrib- 
uting apparatus  is  provided  whereby  the  operator  may  cause  the 
coin  at  the  subscriber's  station  to  be  either  deposited  in  the  cash- 
box  ;  or  in  case  the  connection  cannot  be  had,  released  and  discharged 
from  the  toll-box  through  a  return-chute.  For  this  purpose  a  polar- 
ized electromagnet  is  employed  whose  armature  is  normally  main- 
tained in  a  central  position,  but  is  adapted  to  be  tilted  to  one  side 
or  the  other,  according  to  the  direction  of  the  current  flowing 
through  the  magnet-coils.  The  tilting  armature  is  connected  by 
lever  mechanism  with  a  swinging  valve,  which  is  located  at  the  lower 
end  of  the  coin-chute.  The  valve  is  normally  maintained  in  a  central 
position  under  the  discharging  end  of  the  coin-chute,  and 
acts  as  a  stop  against  which  the  coin  strikes  in  rolling  down  the 
chute,  so  that  the  coin  is  held  at  this  point  until  the  valve  is  moved 
out  of  the  way.  If  the  valve  is  moved  to  one  side,  the  coin  is 
allowed  to  fall  out  of  the  chute  and  is  discharged  either  into  the 
cash-box  or  into  the  return-chute,  according  to  the  side  to  which 
the  valve  is  moved.  The  coils  of  the  polarized  coin-distributing 
electromagnet  are  included  in  a  branch  circuit  to  ground  from  one 
limb  of  the  telephone  line  at  the  substation ;  and  positive  or  negative 
current  from  a  suitable  grounded  source  at  the  central  office  may 
be  thrown  on  the  line  by  the  central  office  operator  to  cause  the 
magnet  to  attract  its  armature  to  one  side  or  the  other,  according  as 
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it  is  desired  to  deposit  the  coin  in  the  cash-box  or  to  return  it.  This 
grounded  branch  at  the  substation  in  which  the  magnet  is  included 
is  also  a  portion  of  the  circuit  of  the  line-battery  which  operates 
the  line  indicators,  and  the  two  contacts  before  referred  to.  which  are 
closed  together  by  a  deposited  coin,  control  the  continuity  of  the 
said  grounded  branch. 

In  order  that  the  circuit  through  the  coin-distributing  magnet 
may  not  be  broken  and  the  armature  of  said  magnet  caused  to 
flutter  when  the  coin  is  released  from  iiie  chute.  Mr.  Bullard  pro- 
vides  a   shunt   around   said   contact,   the   shunt   being   controlled   by 


relay  contacts  operated  by  the  armature  of  the  electromagnet,  so 
that  when  the  armature  is  thrown  to  one  side  and  the  coin  released, 
the  circuit  through  the  magnet  will  not  be  interrupted,  but  a  path 
for  the  current  will  be  afforded  by  way  of  the  shunt.  In  the 
O'Connell  invention,  the  shunt  is  dispensed  with,  and,  instead^ 
mechanical  means  are  provided  whereby  the  two  contacts  which  are 
initially  closed  together  by  the  deposit  of  a  coin  are  maintained 
in  contact  independent  of  the  coin  after  the  latter  has  been  re- 
leased. 

Referring  to  the  drawings,  Fig.  i   is  a  view  in  elevation  of  the 
toll-box.  Fig.  2  is  a  transverse  vertical  sectional  view  of  the  device 
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in  Fig.  1  ;  and  Fig.  3  is  a  diagram  of  the  circuits  and  of  the  prin- 
cipal parts  of  the  coin-collecting  mechanism.  The  central  office 
apparatus  shown  in  Fig.  3  is  of  the  usual  common  battery  system, 
with  the  addition  of  means  whereby  the  operator  can  put  eitncr 
positive  or  negative  current  to  limb  a*  of  the  telephone  line.  This 
line  is  connected  at  the  substation  with  a  grounded  branch  circuit,  g, 
which  includes  electromognet  It,  and  is  normally  open,  being  con- 
trolled by  the  coin-actuated  contacts  /  m.  The  closing  of  these 
contacts  may  also  be  effected  by  the  armature  of  It.  The  closing  of 
/  III  energizes  the  line  relay  by  grounded  battery  c,  and  signals  the 
central  office. 

The  coin-chute  a  is  normally  closed  by  the  valve  t,  so  that  a  coin 
dropped  in  a  will  be  stopped  at  its  lower  end  by  the  edge  of  1,  which 
is  pivoted  so  that  it  may  be  rocked  by  the  armature  It'  connected  to 
i  by  the  rod  Ir  and  link  h*.  A  spring,  Jt,  fastened  at  the  rear  of  the 
box,  passes  through  /i'  and  holds  it  and  /i'  in  a  central  position.  Of 
the  contacts  /»».  m  is  stationary  and  /  is  a  rocking  lever  pivoted  at 
the  side  of  a  with  its  end  normally  projecting  into  a  so  as  to  be  in 
the  path  of  the  coin.  The  stationary  contact,  m,  insulated  from  a, 
is  connected  to  the  branch  g  through  It,  and  the  rocking  contact  / 
is  groundctl.  When  a  coin  is  dropped  into  a  it  brings  up  against  1" 
and  presses  on  /.  throwing  its  upper  end  against  in  and  closing  the 
circuit. 

The  means  for  mechanically  maintaining  in  and  /  closed  when  the 
coin  has  passed  the  lower  end  of  /  consist  of  a  cam-lever,  h.  pivoted 
at  »i'  (Fig.  i).  concentrically  with  /.  having  an  upper  curved  end.  «'. 
engaging  the  upper  end  of  /  and  a  lower  end.  «',  bent  into  cam  shape 
and  resting  on  the  end  of  the  spring  A",  passing  through  It'.  When  It' 
is  moved  cither  to  the  right  or  left,  it  will  bear  on  the  cam  surface,  h* 
and  so  exert  pressure  at  m'.  maintaining  /  in  contact  with  m.  If 
the  armaHire  of  h  is  tilted  to  the  left  moving  /i'  to  the  right,  valve  i 
is  moved  to  the  right  and  the  coin  is  released  from  a  into  0'  leading 
to  the  cash-box  o.  If  It'  is  tilted  to  the  right,  1  moves  to  the  left,  and 
the  coin  is  guided  into  the  return-chute  f>  and  the  return-cup  /•*. 
accessible  to  the  subscriber.  During  cither  movement  cam-lever  » 
maintains  /  in  contact  with  in.  A  swinging  guard,  f*.  may  Ik:  fitted 
in  the  return -chute  to  prevent  the  insertion  of  a  wire  for  the  pur- 
pose of  interfering  with  the  mechanism. 

A  patent  granted  to  James  B.  Gill,  of  San  Francisco  (Reissue  No. 
12.015.  July  22.  1902).  covers  a  toll-collecting  device  of  a  more  am- 
bitious character  than  the  machine  due  to  Messrs.  Bullard  and 
O'Connell.  but  the  instrument  is  of  immensely  more  complicated 
construction,    and     is    of    uncertain     practical     value.      The    Gill 
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device  is  both  toll-collecting  and  call-recording,  but  since  it  operates 
with  a  coin  of  but  a  single  size,  being  apparently  designed  for  nickel 
service,  it  would  seem  that  the  call-recording  mechanism  is  almost 
superfluous,  as  the  number  of  coins  collected,  barring  trickery,  would 
indicate  the  number  of  effective  calls  made. 

The  principal  points  of  Mr.  Gill's  machine  are:  First,  that  it 
records  the  calls  by  ineans  of  a  rotating  card  on  which  the  calls  are 
marked  by  means  of  a  punch,  the  recording  device  being  controlled 
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FIGS.   I   TO  7. — GILL  TOLL  COLLECTING  AND  CALL  RECORDING  DEVICE. 

by  the  central  office  operator  and  being  dependent  on  the  insertion 
of  a  coin  of  given  value  in  the  box.  It  also  rejects  and  discharges 
a  coin  inserted  in  the  box  which  differs  in  size  or  value  from  the 
standard  coin  with  which  the  machine  is  constructed  to  operate. 
It  places  the  coin  under  the  control  of  the  operator  to  be  either  dis- 
charged or  deposited,  and  it  exposes  the  coin  to  view  for  inspection 
on  its  way  to  the  coin  receptacle.  With  so  many  objects  to  fulfil, 
the  device  is  naturally  a  complicated  one ;  indeed  it  has  almost  as 
many  parts  as  a  typewriter.  In  this  respect  it  fails  to  meet  an  im- 
portant requirement  of  coin-collecting  boxes,  viz.,  simplicity.  While 
one  would  not  venture  to  predict  any  very  widespread  adoption  of 
Mr.  Gill's  device  ,it  has  a  sufficient  number  of  novel  and  ingenious 
features  to  merit  at  least  a  detailed  description. 

The  drawings  show  the  various  parts  as  follows :  Fig.  i  is  a  front 
elevation  of  the  recording  mechanism,  the  front  of  the  box  being 
removed,  and  parts  of  the  record  card  and  mechanism  being  broken 
away  and  shown  in  section  to  expose  parts  in  the  rear.  Fig.  2  is  a 
side  elevation  taken  from  the  left-hand  'iide  of  Fig.  i.  Fig.  3  is  a 
detailed  view,  in  front  elevation,  of  the  coin-chute  and  parts  of  the 
electrically-controlled  mechanism,  operated  from  the  central  office, 
to  drop  the  previously  inserted  coin,  the  upper  portion  of  the  coin- 
chute  being  shown  in  section.  Fig.  3a  is  a  top  view  in  detail  of  the 
push-rod  P^  Fig.  4  is  a  detailed  view  of  the  same  parts,  taken  from 
the  back  of  the  coin-chute.  Fig.  5  is  a  top  view  of  Fig.  3.  Fig.  6 
is  a  back  view  of  the  rotatable  disc,  and  Fig.  7  an  edge  view  of  Fig. 
6.  Fig.  8  is  a  side  elevation  of  the  device,  taken  from  the  right-hand 
side  of  I,  with  the  enclosing  box  partly  broken  away.  Figs.  9  and 
10  are  top  views  in  detail  of  the  marking  device  in  two  portions, 
Fig.  9  showing  it  drawn  back  and  set  for  operation,  and  Fig.  10 
representing  its  position  at  the  end  of  its  forward  throw  after  it  has 
marked  the  card.  Fig.  11  is  a  side  view  in  detail  of  the  slide,  the 
stationary  support,  and  the  locking  lever  of  the  marking  device. 
Fig.  12  is  a  rear  view  of  the  coin-chute,  illustrating  an  attachment 
that  is  combined  for  operation  with  the  other  mechanism  to  close 


the  contact  springs  in  the  circuit  of  the  controlling  magnets  when 
the  coin  is  too  light  to  act  on  the  springs. 

The  disk  A,  carrying  record-card  B,  clamped  to  it  by  h^,  is 
mounted  on  pivot  o' ;  A  rotates  on  the  pivot,  and  the  pivot  is  capable 
of  a  rectilinear  movement,  so  that  a  marker  held  against  the  card 
while  it  is  rotated  will  produce  a  continuous  spiral  line.  The  pivot  o' 
works  in  a  slot,  o',  in  bracket  C,  and  on  the  rear  of  disk  /4  is  a  spiral 
groove  in  which  pin  a"  works,  producing  an  upward  movement  of 
the  pivot  o*  in  the  slot  a^  and  the  consequent  spiral  mark  of  the 
pointer  on  the  card.  On  C  is  a  block,  C,  having  a  vertical  slit  to 
admit  rim  of  card  B,  and  a  horizontal  slot,  O  to  permit  the  move- 
ments of  the  punch,  D\  by  which  the  calls  are  recorded  on  the  card. 
So  far,  Figs.  "  and  2.  Turning  now  to  Figs.  9,  10  and  11,  which  illus- 
trate the  recording  device,  I>  is  a  slide  bar  mounted  on  bracket  A^ , 
so  as  to  slide  thereon  at  right  angles  to  the  plane  of  the  disc,  studs 
a^  (^  working  in  slots  c^  a^"  in  A\  The  bar  D  carries  needle  Z)', 
which  projects  through  slot  C  when  D  is  moved  forward.  Besides 
puncturing  the  card,  D^  moves  it  forward  at  each  throw  by  means 
of  a  sideways  movement  of  Z?',  obtained  by  setting  the  front  guide- 
slot,  c"  at  an  angle,  so  that  the  front  end  of  the  slide  will  be  moved 
at  an  angle,  the  rear  end  swinging  on  the  stud  o*.  The  effect  of  this 
lateral  movement  is  that  DS  besides  puncturing  the  card,  moves  it 
forward,  so  that  the  punctures  are  evenly  spaced  on  the  card.  The 
slide-plate  D  is  set  by  push-button  £\  working  by  head  E  on  bell- 
crank  lever  F ,  the  lower  end  of  which  bears  on  lug  d\  The  slide  is 
pulled  forward  by  spring  ¥",  and  held  in  place  by  the  dog,  (f,  en- 
gaging in  the  ratchet  G  on  lever  G';  the  spring  ^  holds  G  against  d*. 
The  ratchet  G  by  means  of  its  member,  (J\  is  controlled  by  the  ar- 
mature H^  of  magnet  H.  When  H^  is  attracted,  arm  K'  will  tilt 
G^  and  release  G  from  d*,  allowing  slide  D  to  be  pulled  forward  by 
spring  F^  causing  D^  to  pierce  the  card.  The  normal  position  of  D 
is  forward;  it  is  set  by  pushing  the  button  £\  and  can  then  be  re- 
leased only  by  the  action  of  magnet  H,  which  is  controlled  by  the 
operator. 

At  the  subscriber's  station  the  circuit  is  normally  open,  and  is 
closed  by  the  coin,  so  that  the  relay  cannot  be  energized  until  the 
coin  is  in,  and  then  only  at  the  will  of  the  operator.  The  two  springs 
L  M  form  the  contacts  of  the  relay  circuit ;  they  are  in  the  chute  so 
as  to  be  acted  on  by  the  coin  (see  Figs.  2,  3,  5  and  8).  Spring  L 
is  on  front  of  chute  7,  insulated  from  it  by  block  L^;  M  is  secured 
to  block  Mx  on  lever  H^  of  the  relay  armature,  M^  being  insulated 
at  mr,  and  carrying  a  wedge  w^  setting  through  slot  I^  in  I,  so  that 
the  coin  striking  wedge  m*  will  press  M  out  into  contact  with  L.  M^ 
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FIGS.   8  TO   12. — GIL'.   TOLL  COLLECTING   AND  CALL  RECORDING  DEVICE. 

has  also  a  lip,  »^^  standing  across  the  chute,  so  that  it  will  hold  the 
coin  in  the  chute  until  the  armature  is  attracted  and  H'  moved.  M^ 
thus  acts  to  close  the  circuit  at  L  j\l,  so  that  H  may  be  energized 
and  lip  vi^  retains  the  coin  until  the  armature  lever  by  a  further 
movement  of  M^  causes  it  to  be  withdrawn  and  allow  the  coin  to 
proceed. 

The  coin-discharging  mechanism,  by  means  of  which  coins  differ- 
ing in  size  or  value  from  the  standard  coin  can  be  ejected,  consists 
of  an  opening,  P,  in  the  chute  and  a  gate,  P\  operated  by  push-rod 
P',  having  a  wedge-shaped  end  setting  in  line  with  the  rear  face  of 
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P\  so  that  the  movement  of  the  rod  will  force  P'  away  from  the  slit, 
P'  is  restored  by  hinged  lever  P',  and  P'  by  spring  P*.  Trough  5^, 
leading  from  /  to  slit  5^  in  the  side  of  the  box,  discharges  the  coin 
when  P'  is  opened. 

To  insure  the  proper  cycle  of  operation,  the  deposit  of  a  coin  and 
llic  depression  of  button  fe',  a  cut-off  R  is  connected  with  £',  closing 
the  chute  when  £'  is  up,  and  opening  it  when  £'  is  depressed.  This 
cut-off  (shown  in  Figs.  3  and  4)  consists  of  latch  R  pivotted  to  / 
at  R\  and  having  end  R'  working  through  slot  a"  in  /,  so  as  to 
lie  across  the  coin  passage.  In  the  upper  part  of  R  is  an  inclined 
slot,  R*,  to  take  a  cross-pin,  T^,  that  is  fixed  in  an  upright  rod,  T, 
working  in  guide  K.  One  end  of  cross-pin  7'  works  in  the  slot,  /?*, 
and  the  other  is  under  support  of  lever  F,  projecting  in  path  of 
projection  P'  on  the  horizontal  arm  of  lever  F.  Thus  push  £'  while 
acting  on  /•  to  set  slide  D  also  draws  R  back  from  the  coin-passage 
at  the  same  moment;  the  latch  R  is  restored  to  place  when  £'  is 
released  by  the  spring  R\  Rod  T  terminates  in  foot,  T*,  adapted  to 
strike  armature  lever  //"  (Fig.  8).  The  rod  T  thus  serves  the 
double  purpose  of  releasing  latch  R  to  open  the  chute  and  of  forcing 
H^  away  from  //  should  it  be  held  by  residual  magnetism. 

The  coin  pocket  /',  with  glass  front  F'  (Figs,  i  and  12),  enables 
the  last  deposited  coin  to  be  seen  before  being  dropped  in  the  re- 
ceptacle W.  The  outlet  is  controlled  by  a  swinging  gate,  V^,  held 
forward  by  gravity,  and  moved  away  by  the  action  of  arm  7^,  at- 
tached to  slide  D.  When  D  moves  forward,  7^  tilts  lever  V*, 
pivoted  at  V\  and  so  retires  the  gate  V'\  carried  on  its  lower  end; 
this  allows  the  previously  deposited  coin  lodged  in  V  to  drop 
through,  clearing  V  for  the  one  just  dropped  in  the  chute. 

Fig.  12  shows  the  arrangement  for  insuring  the  proper  movement 
of  wedge  m*  in  the  presence  of  a  coin  of  too  light  weight  to  act 
properly.  Lever  N,  pivoted  at  n^  to  back  of  I,  has  a  pin,  n',  cross- 
ing the  chute  /  and  working  through  a  slot,  P,  so  as  to  lie  across  the 
coin-passage,  and  an  angular  member,  h',  in  the  path  of  a  pin,  7^,  in 
in  rod  T,  Pin  T",  when  /  is  depressed  engaging  lower  limb  of  N , 
will  throw  pin  n^  in  slot  P  against  the  edge  of  the  coin  with  suffi- 
cient pressure  to  push  the  coin  against  m*,  and  so  cause  the  contacts 
M  L  to  be  closed.  This  attachment  is  designed  to  be  used  only  in 
cases  where  coins  of  light  weight  may  be  dropped  in  the  box,  and 
under  all  other  conditions  it  may  be  dispensed  with. 

The  operation  of  the  device  is  as  follows :  After  the  coin  is  in- 
serted in  the  box  and  the  push-button  is  pressed  down  and  released, 
the  coin  drops  into  the  lower  part  of  the  chute,  where  by  contact 
with  the  wedge  m*  it  throws  the  spring  M  against  L.  The  same 
movement  of  the  button  sets  back  the  slide  D  ready  for  action,  and 
the  magnet  circuit  being  closed  at  LM  by  the  coin,  the  lever  C  will 
trip  the  ratchet  G  holding  the  slide  as  soon  as  the  central  office 
operator  throws  battery  on  the  relay  //.  By  that  operation  the 
needle  is  projected  against  the  record  card  and  punctures  it.  In 
this  movement  the  lateral  throw  of  slide  D  causes  B  to  turn  on  its 
center  a  short  distance,  according  to  the  extent  of  the  lateral  throw 
of  the  needle.  The  disc  is,  therefore,  turned  slightly  forward  at 
each  puncture.  When  £'  is  again  pressed,  D  is  drawn  back  and  set 
for  the  next  operation.  In  that  movement  the  needle  is  withdrawn 
from  the  card  without  moving  it,  as  the  ainoiuit  of  penetration  is 
only  sufficient  to  cause  the  needle  to  engage  the  card  enough  to  turn 
it.  and  the  resistance  of  the  fixed  pin  engaging  the  spiral  groove  at 
the  back  of  the  disc  suffices  to  prevent  the  card  from  being  turned 
lack  by  the  retraction  of  the  needle.  A  relatively  small  disc  can 
be  made  to  contain  a  considerable  number  of  record  marks  by  giving 
the  disc  an  u|)ward  movement  in  a  vertical  plane,  in  addition  to  its 
rotary  movouicnf.  as  already  described,  so  that  the  line  of  punctures 
made  by  the  needle  will  run  in  a  continuous  spiral  line,  beginning 
at  the  circumference  and  decreasing  in  size  as  it  runs  toward  the 
center.  In  tiiis  oi)eration  also  the  necessary  coin  to  pay  for  the 
call  is  rctaine<l  in  the  chute  until  the  operator  is  ready  to  give  the 
required  connection,  and  is  released  by  the  movement  of  the  arma- 
ture lever  that  causes  the  call  to  be  recorded. 

Mr.  Gill  has  certainly  produced  a  coin  collector  that  is  a  marvel 
of  ingenuity.  WluMlirr  all  the  various  functions  that  it  performs 
are  worth  the  elaborate  mechanism  required  to  carry  them  out; 
whether  such  a  complicated  mechanism  will  stand  the  hard  use  of 
an  active  pay-stali<Mi.  and  whether  the  limitations  of  a  single  size 
of  coin — which  is  apparently  an  inherent  feature  of  the  device — will 
not  seriously  interfere  with  its  extensive  adoption  are  questions  that 
only  practical  experience  can  decide. 


Fessenden  Wireless  Telegraph  Apparatus. 


In  our  issue  of  last  week,  an  account  appeared  of  a  number  of 
patents  on  wireless  telegraphy,  issued  to  Prof.  R.  A.  Fessenden, 
and  we  are  enabled  to  present  herewith  an  illustration  of  a  receiving 
and  transmitting  apparatus  embodying  in  practical  form  some  of  the 
features  covered  by  the  patents.     The  apparatus  shown  combines  a 


FESSENDEN'   WIRELESS  TELEGRAPH   APPARATUS. 

complete  sending  and  receiving  outfit,  which  has  been  in  daily  ute 
in  working  between  Hatteras  and  Roanoke,  a  distance  of  50  miles. 
It  gives  a  spark  of  1/32  inch  when  attached  to  the  vertical  wires, 
which  are  140  feet  long.  No  transformers  or  Thomson-Tesla  coils  are 
used  in  circuit.  The  speed  of  sending  has  been  35  words  per 
minute,  and  the  apparatus  will  operate  over  a  distance  of  100  miles. 


The  Value  of  Telephone  and  Telegraph  Investments. 


Some  weeks  ago  comparative  data  was  presented  in  these  pages  to 
establish  the  values  of  telephone  and  telegraph  stocks ;  in  other 
words,  an  effort  was  made  to  arrive  at  an  idea  as  to  the  relative  value, 
net  earning  capacity,  etc.,  of  American  Bell  Telephone,  Western 
Union  and  Postal  Telegraph  securities.  An  interesting  discussion 
has  arisen  over  these  figures,  and  Messrs.  Moffat  &  White,  the  New 
York  specialists  in  telephone  securities,  takes  issue  with  the  Boston 
Xcws  Bureau  in  respect  to  the  value  of  .American  Telephone  and 
Telegraph  stock. 

The  main  point  of  controversy  is  in  the  assumption  made  in  the 
article  referred  to  that  $45  is  the  average  gross  earnings  per  tele- 
phone subscriber  throughout  the  United  States.  Messrs.  Moffat  & 
White  have  compiled  statistics  embracing  eleven  of  the  telephone 
sub-companies,  showing  that  the  average  is  $54.87  in  the  cases 
named,  which,  they  say,  may  be  taken  as  fairly  indicative  of  all. 
The  eleven  companies  used  in  calculating  the  averages  were  Chicago 
Telephone  Company.  New  York  and  New  Jersey  Telephone  Com- 
pany, Bell  Telephone  Company  of  Pennsylvania,  Central  District 
and  Printing  Tcjcphone  Company  of  Pittsburg,  Bell  Telephone 
Company  of  Buffalo,  Hudson  River  Telephone  Company,  Cumber- 
land Telephone  Company,  Missouri  and  Kansas  Telephone  Com- 
pany, Nebraska  Telephone  Company,  Rocky  Mountain  Telephone 
Comjiany,  Colorado  Telephone  Company. 

The  averages  determined  by  the  statistics  of  these  companies  are 
as  follows : 

Average  Rro;s  earning*  per  subscriber )$4'87 

.Vvcragc  percentage  of  operating  expenses  to  gross  camin(* 7J-«* 

.\verage  percentage  earned  on   stock ^-7' 

Average  rate  of  dividends  paid "•*• 

With  this  basis.  Messrs.  Moffat  &  White  contend  that  the  con- 
clusions and  deductions  made  must  be  amended,  assuming  that  the 
eleven  companies  named  are  fairly  representative  of  all. 

Following  are  calculations  by  Messrs.  Moffat  &  White : 

Gross    earnings    estimated    $33./98.oo« 

Expenses   and    Interest 23.649,71$ 

Net  earnings $9.9i S-Stj 

Dividends   paid    S.oso,oai 

Surplu?  $4,865,560 
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Messrs.  Moffat  &  White  may  be  nearer  correct,  says  the  Boston 
News  Bureau,  as  to  the  average  amount  paid  per  subscriber,  but  it 
submits  that  while  its  own  figures  may  be  too  conservative,  those 
above  given  are  too  large,  and  it  has,  therefore,  prepared  a  larger 
table  of  telephone  statistics,  given  below : 

Gross           Gross  Div.       Div. 

Name  of  company.                Subscribers,     revenue.         expense,  earn.       paid. 

Cumberland     $66,806     $2,642,563     $1,889,766  $9-53     $7-oo 

Wisconsin    21,363  880,303  559.407       

Missouri  &  Kansas 17.691        1,056,638           816,791  8.24       6.00 

Southern    New    England 14.630           813,063           607,053  6.43       6.00 

Chesapeake  &  Potomac 12.147          846,768          736,938  5-24       400 

New    York   &   Pennsylvania....          9.873           394.322           315.291  i-98       3-oo 

Pennsylvania     17.925           426,125           300,579  4.10       5.00 

Central   New  York    4.855          258,791          239.209  2.03       3.75 

Colorado    14.412          858,820          623,550  9.70       6.00 

Southwestern    4i.i99        1,617,675        1,144,241       

Northwestern    22,155        1,014,388  541,439       

Cleveland 14.887  601,024  387,060       

Rocky    Mountain     7,289           522,989           347,41?  10.97       6.00 

Nebraska    13.735           754.971           603,050  9.17       6.00 

Central  Union 85,920       2,584,790        1,956,800  6.92       .... 

New    England    84,325        5,177,412       3.913.805  6.19       6.00 

Sunset,    estimated    59.875        21.33       6-oo 

Chicago    44.962       3.775,002       2,691,129  12.04     12.00 

New  York  &  New  Jersey 38,653       3.376,433       2,397,252  9.51        7.00 

Michigan    46,846       1,333.260       1,126,084      

Total  or  average *$579.673   $29,933,337  $21,195,860     $7.71      $5.23 

*  Not  including  Sunset. 

Per  subscriber   $5i-54  $36.50 

Per  cent,  expense   70.83 

Subscribers  all  companies  Dec.  31,  1901,   1,030,647. 

The  above  table  would  seem  to  call  for  a  revision  of  both  esti- 
mates, and  until  some  details  can  be  shown  to  prove  the  calculation 
erroneous,  it  might  be  safe  to  revise  the  figures  of  the  previous 
article  on  a  basis  of  $50  as  the  average  payment  per  telephone  sub- 
scriber in  the  United  States,  instead  of  $45.  In  data  compiled  and 
published  on  this  subject  by  one  of  the  editors  of  Electrical  World 
.\ND  Engineer,  the  average  for  the  country  has  been  given  in  these 
columns  as  $40  per  year. 

A  slightly  different  calculation  from  the  previous  one,  revising 
the  amount  of  stock  outstanding  is  given  by  the  News  Bureau.  As 
the  earnings  of  the  telephone  companies  are  for  the  last  year,  the 
capital  stock  should  not  include  new  shares,  which  do  not  issue  until 
next  year. 

The  amount  of  capital  stock  of  the  American  Telephone  and  Tele- 
graph Company  at  the  close  of  tfie  last  fiscal  year  was  $114,858,400, 
and  the  amount  outstanding  in  the  hands  of  the  public  was  $82,748,- 
000,  the  balance  being  held  in  the  treasury  of  the  old  Bell  Com- 
pany, which  is  now  practically  all  owned  by  the  American  Tele- 
phone and  Telegraph  Company.  Taking  the  amount  of  stock  and 
bonds  outstanding  at  the  close  of  the  j^ear,  we  may  compare  the 
■capitalization  of  the  telephone  company  with  that  of  the  Western 
Union  and  of  the  Commercial  Cable,  as  follows : 

Am.  Tel.        West.  Un.     Com.  Cable. 

Stock   outstanding    $82,748,000         $97,370,000     $13,333,300 

Bonds    outstanding    25,000,000  19,660,000       20,000,000 

Total  capital    $107,748,000  $117,030,000     $33,333,000 

The  total  selling  values  of  the  companies  in  the  market,  taking 
the  bonds  of  all  three  companies  at  par,  compare  as  follows : 

Am.  Tel.  West.  Un.     Com.  Cable. 

'Price  of  stock 165  90                   160 

Market  value  of  shares $136,534,200  $89,933,000     $21,333,280 

'Bonds  at  par   25,000,000  19,660,000       20,000,000 

Total  selling  value  $161,534,200       $109,293,000     $41,333,280 

The  gross  Bell  telephone  business  of  the  United  States  at  $50  per 
subscriber  would  be  about  $51,500,000.  Of  this  amount  about  $3,- 
500,000  represents  the  direct  gross  business  of  the  parent  company, 
and  one-half  the  remainder,  or  $24,000,000,  its  share  in  the  gross 
business  of  the  sub-companies.  Of  the  latter  amount  71  per  cent, 
may  be  allowed  for  disbursements  before  dividends  of  the  sub- 
companies,  leaving  $6,960,000  as  the  parent  company's  share  in  the 
net  earnings  of  the  sub-companies.  A  former  estimate  was  $7,- 
000,000. 

The  parent  company  last  year  received  in  dividends  $4,988,207. 
The  undivided  earnings  in  the  treasuries  of  the  sub-companies, 
therefore,  amounted  to  $1,971, 793-  The  parent  company  reported  net 
earnings  from  traffic  rentals  and  from  dividends  paid  as  $7,398,285. 
The  total  net  earnings  of  the  parent  company,  therefore,  adding 
In  the  undivided  earnings  in  the  treasuries  of  the  sub-companies, 
-amounted  to  $9,370,078.  On  this  basis  we  may  compare  the  opera- 
•tions   of  the   American    Telephone    and    Telegraph    Company   with 


those  of  the  Western  Union    (year  ended  June  30,   1901J   and  the 
Commercial  Cable  (year  ended  Dec.  31,  1901;,  as  follows: 

Am.  Tel.        West.  Un.     Com.  Cable. 

Gross  (estimated)    $30,181,353         $26,354,150       $3,592,129 

Expense  and   interest    20,811,275  20,623,062         2,061,166 

Set..., $9,370,078  $5,729,088       $1,330,963 

Dividends  paid    (7 'A^o) 5.050,023  (5%)4,868,007  (8%)  i .066,664 

Surplus    $4,320,055  $861,081  $464,299 

Adding  to  Western  Union's  figures  the  gain  in  surplus  to  Dec. 
31,  we  may  figure  comparative  share  earnings  and  the  returns  to  an 
investor  as  follows : 

Am.  Tel.        West.  Un.     Com.  Cable. 

Price  of  stock $165  $90  $160 

Dividend  to  price,  per  cent 4.54  5.55  5.00 

Earned  on  par  value 11.33  6.38  1 1.47 

Earned  on  price 6.86  7.09  7.16 

Although  the  return  on  the  price  of  the  shares  of  the  Telephone 
Company  is  shown  to  be  lower,  this  is  not  at  all  unfavorable  to  that 
stock.  The  securities  of  all  companies  with  good  credit  sell  higher 
in  proportion  to  earnings.  There  is,  furthermore,  a  probability  that 
in  the  next  five  years,  with  the  expansion  of  the  telephone  busi- 
ness, rights  of  at  least  10  per  cent,  to  15  per  cent,  will  accrue  yearly, 
so  that  at  the  end  of  that  period  an  investor  will  be  receiving  7J4 
per  cent,  dividends  on  stock  whose  net  cost  might  have  been  re- 
duced by  subscription  rights  to  about  par.  It  will  be  observed  that 
the  calculations  do  not  make  any  allowance  for  "independent  tele- 
phone" inroads,  but  the  Western  Union  also  might  be  adversely 
s'iewed,  or  the  Postal,  as  to  the  possible  effects  of  competition. 

American  Electrochemical  Society. 

The  programme  of  the  American  Electrochemical  Society  for  its 
second  general  meeting  has  been  completed,  and  includes  no  less  than 
20  papers,  with  several  more  to  be  announced  later.  The  meeting 
will  be  held  at  Niagara  Falls,  September  15-18,  with  headquarters 
at  the  International  Hotel.  The  mornings  will  be  devoted  to  the 
reading  and  discussion  of  papers,  and  the  afternoons  and  evenings 
to  professional  visits  and  social  occasions.  Following  is  a  list  of 
the  papers  to  be  read : 

"Note  on  Testing  Carbon  Electrodes,"  by  Francis  A.  J.  Fitz- 
gerald, Niagara  Falls,  N.  Y. 

"Efficiency  of  Electric  Furnace  Operations,"  by  Prof.  W.  J. 
Richards,  Ph.  D.,  Leigh  University,  Bethlehem,  Pa. 

"Additional  Notes  on  Lead  Reduction,"  by  P.  G.  Salom,  Philadel- 
phia, Pa. 

"Cathodic  Reduction,"  by  Alfred  T.  Weightman.  Niagara  Falls. 
N.  Y. 

"Differences  of  Potential  between  Metallic  Cadmium  and  Solu- 
tions of  Cadmium  Iodide  in  Various  Solvents,"  by  Prof.  Louis 
Kahlenberg,  Ph.  D.,  University  of  Wisconsin,  Madison,  Wis. 

"The  Fusion  of  Quartz  in  the  Electric  Furnace,"  by  Prof.  R.  S. 
Hutton,  Owens  College,  .Manchester,  England. 

"Developments  in  Electrumetallurgy  of  Iron  and  Steel,"  by  Marcus 
Ruthenberg,  Philadelphia,  Pa. 

"Theory  and  Practice  of  Continuous  Flow  Calorimetry,'"  by  Prof. 
H.  T.  Barnes,  Ph.  D.,  McGill  University,  Montreal.  Canada. 

"An  Apparent  Electrochemical  Paradox,"  by  Carl  Hering,  Phila- 
delphia,  Pa. 

"Some  Phenomena  of  Electrolytic  Conduction,"  bv  C.  J.  Reed. 
Philadelphia,  Pa.  . 

"The  Nickel  Concentration  Cell,"  by  Prof.  Henry  S.  Carhart.  LL. 
D.,  University  of  Michigan,  Ann  Arbor.  Mich. 

"Electrochemistry  at  the  World's  Fair,  St.  Louis,"  by  Prof.  W.  E. 
Goldsborough,  Lafayette,  Ind. 

'The  Electronic  Hypothesis  and  Its  Applications,"  by  Arvid  Reu- 
terdahl.  Providence,  R.  I. 

"Electrochemical  Polarization,"  by  Prof.  John  Langley,  Ph.  D., 
Cleveland,  Ohio. 

"Storage  Battery  Invention."  by  Hugh  Rodman,  Philadelphia.  Pa. 

"The  Electrolytic  Dissolution  of  Soluble  Metallic  Anodes,"  by 
Woolsey  McA.  Johnson,  New  Brighton,  S.  I.,  N.  Y. 

"On  the  Electrolysis  of  Sodium  Nitrate  and  the  Composition  of 
the  Developed  Gases,"  by  C.  W.  Volney,  Ph.  D.,  Keyport,  N.  J. 

"Pumps  and  other  Accessories  in  Electrolytic  Plants,"  by  D.  H. 
Browne.  Cleveland.  Ohio. 

The  titles  of  papers  by  Prof.  G.  B.  Frankforter.  of  the  University 
of  Minnesota,  and  Mr.  Titus  Ulke.  of  Sault  Ste  Marie,  will  be  an- 
nounced later. 
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Transposition  of  High-Potential  Alternating-Current 

Lines. 


One  of  the  "Question  Box"  queries  considered  at  the  Cincinnati 
Electric  Light  Convention  was  concerning  the  best  practice  in  the 
concatenation  of  the  conductor  of  high-potential  transmissioon  lines. 
The  Portland  (Me.;  Light  and  Power  Company  reported  that  it 
is  operating  two  10,000-volt,  three-phase,  6o-cyc!e  alternating-cur- 
rent lines,  one  of  which  is  ten  and  the  other  thirteen  miles  long.  No 
transpositions  have  been  placed  in  either  of  the  lines,  and  no  diffi- 
culty has  been  experienced  on  account  of  induction.  Mr.  J.  W.  Cort- 
wright,  of  the  Public  Works  Company,  Bangor,  Me.,  said  that  the 
6,600-volt  alternating  transmission  of  his  company,  about  five  miles 
in  length,  is  not  transposed  at  all.  It  is  run  on  the  old  single-petti- 
coat glasses  formerly  used  for  a  direct-current  arc  circuit,  and  shows 
next  to  no  leakage  in  wet  weather,  and  no  line  characteristic  of  a 
troublesome  nature.  Mr.  E.  Grissinger,  of  the  Buffalo  General  Elec- 
tric Company,  considered  that  lines  of  this  length  mentioned  do  not 
involve  considerations  other  than  the  mechanical  features.  In  a  15- 
milc  line  of  moderate  power,  three  transpositions  should  give  all  the 
necessary  flexibility.  If  such  a  line  were  made  up  of  more  than  one 
circuit,  then  the  transpositions  should  have  some  regard  for  the 
amount  of  power  transmitted  in  each  circuit,  the  voltage,  phase  an( 
frequency,  in  order  to  compensate  inductive  effects  between  circuits 
Dr.  F.  A.  C.  Perrine  went  into  the  subject  of  transpostions  at  con- 
sdierable  length.  The  transposition  of  any  line,  whether  long  or 
short,  high  or  low  potential,  he  said  is  for  the  purpose  of  over- 
coming the  evil  effects  of  mutual  electromagnetic  induction,  xlii- 
mutual  induction  may  result  in  interference  with  neighboring  liiiCS 
of  the  same  class  and  character,  or  may  result  in  interference  with 
neighboring  lines  of  an  entirely  different  class.  For  ex:>:nple,  many 
parallel  lines  running  out  from  a  station  may  act  indu.tively  on  each 
other,  the  lines  carrying  low  currents  disturbing  the  potential  on  line; 
carrying  low  currents  and  vice  versa ;  or  the  lines  from  any  station 
running  parallel  to  telegraph  or  telephone  lines  may,  by  inducinj 
current  upon  these  neighboring  lines,  int'.rfere  with  the  apparatu: 
connected  with  them.  This  mutual  indii.;tion  may  be  due  to  the  dec 
trostatic  effect  or  the  electromagnetic  effect. 

Dr.  Perrine  said  that  so  far  as  he  is  aware,  no  satisfactory  cure  ha^ 
been  effected  of  the  electrostatic  interference.  The  electromagnetic 
interference  may  be  overcome  by  proper  transpositions,  and  whether 
transpositions  shall  be  placed  in  lines  from  one  to  fifteen  miles  in 
length  depends  almost  entirely  upon  the  quantity  of  current  these 
lines  arc  carrying  and  on  the  proximity  of  other  lines  and  their 
character.  Telephone  lines  run  for  one  mile  or  more  parallel  t< 
power  lines  are  almost  invariably  seriously  affected,  and  for  these 
lines  transpositions  should  undoubtedly  be  introduced  either  in  the 
telephone  lines  themselves  or  in  the  adjoining  power  lines.  The 
telegraph  not  being  as  sensitive  as  telephone  apparatus,  is  not  so 
readily  affected,  and  the  cases  are  rare  where  the  interference  i 
serious  where  the  lines  are  parallel  for  distances  less  than  four  or  five 
miles;  indeed,  the  problem  of  properly  doing  away  with  mutual  in- 
duction between  power  lines  and  grounded  telegraph  lines  is  one  that 
has  to  be  handled  most  carefully,  since  the  ordinary  method  of  trans- 
position is  generally  unavailable  to  remedy  the  difficulty.  PoweJ 
lines  carrying  less  than  100  amperes  do  not  ordinarily  interfere  with 
each  other  to  a  serious  extent  where  they  are  run  parallel  for  less  than 
two  or  three  miles,  but  for  greater  distances  and  greater  currents 
they  undoubtedly  interfere  and  should  be  transposed.  In  one  case 
where  many  lines  carrying  large  currents  were  run  out  of  the  station 
for  distribution  to  a  city  and  were  parallel  in  some  cases  for  not  over 
1,000  feet,  the  interference  between  the  different  power  lines  was 
so  serious  that  pressure  wires  run  back  to  the  station  gave  no  indica- 
tion of  the  pressure  at  the  terminals,  since  both  the  power  lines 
themselves  and  the  pressure  wires  were  seriously  affected  by  neigh- 
boring currents. 

Dr.  Perrine  pointed  out  that  transpositions  carelessly  done  without 
due  regard  to  what  a  transposition  is  to  effect  are  of  comparatively 
little  value.  He  cited  a  line  where  the  telephone  circuit  was  trans- 
posed every  eighth  pole  and  where  not  only  was  the  telephone  use- 
less, but  the  bells  burned  out.  although  the  power  line  was  carry- 
ing only  about  20  amperes.  This  trouble  was  remedied  altogether 
by  taking  out  these  transpositions  and  putting  in  transpositions  about 
one  every  80  poles,  but  properly  located  with  reference  to  the  trans- 
positions of  tlio  power  line,  which  had  not  previously  been  taken 
into   account.     Tn   order   to   lay  out   the   transpositions   of   any   line 


it  is  necessarj'  to  follow  in  direction  and  amount  the  field  of  force 
surrounding  the  line  itself.  Single-phase  lines  are  transposed  simply 
as  telephone  lines  by  crossing  them,  since  any  two  sections  of  equal 
length  between  which  there  is  a  cross  have  equal  fields  of  force 
acting  in  opposite  directions,  and  consequently  neutralize  each  other. 
A  barrelling  of  a  three-phase  line  rotates  the  field  of  force  one-third 
of  a  revolution,  and  in  consequence,  it  is  necessary  to  rotate  the 
line  twice  before  the  individual  equal  sections  neutralize  each  other, 
and  in  this  case  no  two  of  the  three  equal  sections  between  which 
there  are  transpositions  neutralize,  though  the  three  are  neutral 
when  taken  together  in  reference  to  any  parallel  line.  The  four- 
wire,  two-phase  line  is  only  neutralized  when  there  are  three  barrel- 
ings  and  four  sections  of  equal  length ;  the  three  barrels  divide  the 
line  into  four  sections  of  equal  magnetic  strength.  These  four 
sections  neutralize  each  other  in  pairs,  but  no  two  neighboring 
sections  neutralize.  The  fir.n  and  third  neutralize  each  other,  but 
the  first  has  no  influence  on  ihe  second  or  fourth,  the  second  has 
no  influence  on  the  first  01   'liird,  and  so  on. 

Dr.  Perrine  said  that  ii  is  stated  that  the  barrelling  of  a  line  is 
necessary  for  neutralizing  the  effect  of  the  earth  upon  that  line 
itself,  but  so  far  as  he  has  been  able  to  observe  no  such  effect  is 
to  be  found,  two  and  three-phase  iines  without  any  transpositions 
working  as  well  as  those  which  have  been  transposed  or  barrelled, 
provided  '.he  three-phase  wires  are  located  at  the  corners  of  an 
equ'-iteral  triangle  and  the  wires  of  each  phase  of  a  two-phase  line 
a*  the  diagonally  opposite  corners  of  a  square.  In  transposing  any 
liie  with  reference  to  any  other  line  the  transposition  should  be 
introduced  in  sections  where  the  current  and  consequently  the 
magnetic  field  is  constant.  If  this  question  of  the  constancy  of  the 
magnetic  field  and  the  effect  of  its  direction  already  described  be 
taken  into  account,  all  interference  to  or  from  neighboring  lines 
is  readily  overcome.  The  question  whether  the  lines  carry  high 
or  low  potential  is  not  important  with  reference  to  transpositions, 
since  the  effect  of  high  potential  is  to  produce  electrostatic  induc- 
tion, and  this  effect  is  not  readily  overcome  by  transpositions. 

Mr.  P.  M.  Lincoln,  of  Xiagara  Falls,  said  that  his  experience  has 
pointed  to  the  fact  that  most  of  the  trouble  on  high-tension  lines 
is  due  to  static  and  not  dynamic  induction.  He  has  been  told  by 
others  who  have  run  high-tension  lines  that  as  long  as  they  could 
keep  the  telephone  and  telegraph  lines  insulated  from  the  ground, 
and  overcome  the  static  induction,  they  had  no  trouble  from  d.vnamic 
induction,  although  there  is  no  transposition  on  teleg^raph  and  tele- 
phone lines. 

!^Ir.  P.  A.  Bertrand,  of  Peoria,  III.,  said  thst  last  summer  his 
company  changed  from  1,000  to  2,000  volts.  While  that  is  not  a  very 
high  tension  compared  to  the  system  which  Mr.  Lincoln  represented, 
it  brings  out  the  point.  The  primaries,  he  said,  were  divided  by 
two  right  through.  The  effect  on  the  city  telephone  lines  and  police 
alarm  lines  was  not  to  decrease  the  induction  on  their  lines,  but  rather 
to  increase  it,  which  would  point  to  the  fact  that  it  is  static  rather 
than  dvnamic  effects  which  cause  the  trouble. 


Telegraphy  in  Alaska. 


Gen.  A.  W.  Greely,  Chief  Signal  OtViccr  of  the  .\rmy,  who  has  just 
returned  from  Alaska,  reports  that  before  the  end  of  the  year 
Alaska  will  be  connected  with  the  United  States  by  wire.  In  two 
weeks,  he  says,  many  Iwindrcd  miles  of  telegraphic  communication 
will  have  beca  established  in  that  territory  between  the  coast  towns 
and  those  remote  in  the  interior.  Gen.  Greely  has  been  inspecting 
the  operations  in  regard  to  telegraph  lines.  "This,"  he  said,  "will  for 
the  first  time  make  it  possible  for  intercommunication  to  be  had  at 
a  small  expense  between  those  portions  of  the  territory  where  pre- 
viously correspondence  could  be  had  only  by  mail,  and  where  letter-^ 
and  answers  could  not  be  exchanged  more  than  twice  or  thrice  dur 
ing  the  year.  Valdcz,  Alaska,  will  soon  be  in  telegraphic  communica- 
tion with  the  outside  world. 

"That  line  runs  from  Dawson  through  Egbert,  as  a  military  wire, 
and  is  about  450  miles  long.  There  are  now  in  operation  in  the 
territory  about  800  miles  of  wire  in  the  central  and  lower  Yukon 
Valley.  They  will  be  connected  wi'.h  the  Valdcz  system,  which  will 
bring  the  lower  Yukon.  St.  Michaels  and  Nome  within  daily  reach 
of  the  rest  of  the  world  "  The  main  trouble  up  in  .Maska  has  con- 
sisted in  the  regular  maintenance  of  submarine  lines,  which  so  far 
have  experienced  a  series  of  disasters  and  interruptions. 
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Following  is  the  official  classification  of  electrical  exhibits  at  the 
St.  Louis  World's  Fair,  which  forms  Department  F  of  the  general 
classification : 

GROUP   67. — MACHINES    FOR    GENERATING    AND    USING    ELECTRICITY. 

Class  428. — Apparatus  for  generating  electricity.  Dynamos  pro- 
ducing direct,  simple  alternating  or  polyphase  currents. 

Class  429. — Motors  for  direct  or  alternating  currents. 

Class  430. — Modification  of  currents.  Motor-generators.  Trans- 
formers. 

Class  431. — Application  to  transportation.  Electric  locomotives, 
electric  railway  motors.  Methods  of  control  of  cars  and 
trains. 

Class  432. — Application  to  mechanical  purposes.  Elevators,  winches, 
cranes,  capstans,  transfer  tables,  traveling  cranes,  print- 
ing presses  and  machine  tools. 

Class  433. — Appliances  and  methods  for  the  distribution  of  electric 
energy;  conduits,  cables,  wires,  switches,  insulators, 
lightning  arresters,  circuit  breakers,  complete  switch- 
boards. 

GROUP  68. — ELECTROCHEMISTRY. 

Class  434. — Primary  batteries.     Storage  batteries. 

Class  435. — Electrolytic  appliances  and  processes.  Reduction  of  ores, 
electroplating,  electrotyping. 

Class  436. — Electrothermic  appliances  and  processes.  Production 
and  refining  of  metals  or  alloys. 

Class  437. — Application  to  industrial  chemistry;  bleaching,  disinfec- 
tion of  sewerage  water,  manufacture  of  soda,  chlorine, 
chlorate  of  potash,  etc. 

GROUP    69. — ELECTRIC    LIGHTING. 

Class  438. — Use  of  continuous  or  alternating  currents.  Arc  lamps, 
regulators,  carbons  for  lamps,  incandescent  lamps,  other 
forms  of  lamps. 

Class  439. — Complete  installation.  Factories,  dwelling  houses,  public 
buildings  and  central  stations. 

Class  440. — Application  to  lighthouses,  navigation,  military  service 
and  public  works. 

Class  441. — Photometry.  Apparatus  for  determining  the  intensity, 
the  distribution  and  illuminating  power  of  light. 

Class  442. — Electric  appliances.  Apparatus  for  safety  and  regulation. 
Conduits,  junction  boxes,  switches,  cabinets,  cut-outs,  fix- 
tures, chandeliers,  etc. 

GROUP  70. — TELEGRAPHY  AND  TELEPHONY. 

Class  443. — Telegraph  instruments,  transmitters  and  receivers,  re- 
cording apparatus,  multiplex  apparatus,  synchronous  ap- 
paratus, wireless  apparatus. 

Class  444. — Transmission  of  speech.  Appliances  and  methods.  In- 
struments, switchboards  and  complete  exchanges. 

Class  445. — Telegraph  and  telephone  wires  and  cables.  Overhead, 
subterranean  and  submarine,  construction,  materials  and 
appliances. 

GROUP  71. — VARIOUS  APPLICATIONS  OF  ELECTRICITY. 

Class  446. — Scientific  apparatus.  Laboratory  standards.  Indicators 
and  recording  apparatus  for  natural  phenomena. 

Class  447. — Electricity  as  applied  in  therapeutics,  surgery  and  den- 
tistry. 

Class  448. — Electric  signalling.  Application  of  electricity  to  railways, 
mines,  public  works  and  buildings.  Clocks,  annunciators, 
chronographs,  alarms. 

Class  449. — Methods  of  measurement.  Instruments;  indicating,  re- 
cording and  integrating. 

Class  450. — Apparatus  for  heating  by  electricity.  Cooking  appara- 
tus.   High  temperature  electric  ovens.    Electric  welding. 

Class  451. — Progress  and  development  in  electrical  science  and  in- 
vention. Historic  and  statistical  exhibits.  Instruments, 
machines,  models,  drawings  and  publications. 


By  Clinton  Paul  Townsend. 

In  depositing  metal  electrolytically  upon  a  non-conducting  base 
it  is,  of  course,  essential  that  a  conductive  surface  be  afltorded,  and 
this  is  in  general  accomplished  by  the  chemical  precipitation  of  a 
thin  layer  of  silver  or  other  metal,  or  by  the  mechanical  application 
of  graphite  or  metal  powders,  often  with  the  aid  of  an  adhesive 
binding  medium.  Such  coatings,  and  especially  the  highly  perfect 
ones  formed  by  the  chemical  precipitation  of  silver,  are  of  a  high 
degree  of  tenuity,  and,  therefore,  of  high  electrical  resistance,  from 
which  it  lollows  that  even  with  the  low  density  currents  used  for 
electroplating  the  deposit  cannot  take  place  evenly  over  any  ex- 
tended surface.  The  important  point,  therefore,  in  securing  a  per- 
fect cathode  connection  to  work  of  this  character  is  the  number  of 
the  contacts. 

Mr.  John  A.  Daly,  of  Washington,  D.  C,  offers  a  simple  arrange- 
ment for  electroplating  lace,  consisting  of  an  open-meshed  basket 
of  copper  wire  upon  which  the  lace,  suitably  prepared  with  a  con- 
ductive coating,  is  stretched.  Fine  copper  wire  is  then  wound  in 
coils  around  the  basket  and  over  the  lace  in  such  manner  as  to 
secure  the  fabric  and  to  provide  a  number  of  contacts  which  must  be 
greater  in  proportion  as  the  mesh  of  the  lace  is  more  open.  De- 
position is  said  to  proceed  evenly  over  the  entire  surface,  and  it  is 
claimed  that  the  simplicity  of  the  manipulation  effects  a  saving  of 
90  per  cent,  of  the  time  usually  required  for  wiring. 

The  deposition  should  proceed  under  these  conditions  for  a  few- 
moments  only,  the  object  being  merely  to  stiffen  the  fabric  by  a 
preliminary  deposit  in  order  that  it  may  be  hung  in  the  bath  from 
the  usual  supports  to  receive  the  final  and  heavier  coating. 


CURRENT  NEWS  AND  NOTES. 


PATENTS  ON  MANUFACTURES.— Tht  U.  S.  Census  Office 
has  issued  a  bulletin  on  the  relation  of  patents  of  manufactures. 
It  states  that  New  York  State,  though  third  in  population  and  patent- 
rank  for  the  first  decade,  has  since  been  first  in  both  as  well  as  in 
manufacture. 


"THE  TELEGRAPH  KAISER."— Apropos  of  Emperor  Will- 
iam's telegram  to  the  Prince  Regent  of  Bavaria,  resenting  strongly 
the  refusal  of  the  Bavarian  Diet  to  vote  certain  art  funds,  the  Wiener 
Allgemeine  Zeitung  publishes  an  article  headed,  "The  Telegraph 
Kaiser."  The  paper  says  that  the  Emperor's  advisers  ought  to  keep 
him  as  far  as  possible  from  facilities  for  telegraphing,  and  provide 
lightning  conductors,  which  would  prevent  the  flashes  so  easily 
drawn  from  the  imperial  mind  by  every  passing  event  from  causing 
panic  and  confusion  in  public  life.  That,  says  the  Wiener  Allge- 
meine Zeitung,  would  be  of  advantage  not  only  to  Germany,  but 
to  the  Emperor  himself,  who  betakes  himself  to  the  wire  whenever 
he  is  gratified  or  irritated,  amused  or  saddened.  The  dispatch  is 
sent  off  in  the  twinkling  of  an  eye,  but  the  task  of  remedying  the 
consequent  evil  is  extremely  slow.  The  paper  remarks  that  the 
famous  telegram  to  Mr.  Kruger  after  the  Jameson  Raid  was  fol- 
lowed by  the  investment  of  Lord  Roberts  with  tne  Order  of  the 
Black  Eagle. 


GIRL  MESSENGERS.— A  special  telegram  from  Chicago,  of 
August  22,  says :  Girl  messenger  boys  in  office  buildings  were  an  in- 
novation which  Chicago  experienced  to-daj-.  Th-^y  took  the  place  of 
the  sti-iking  messenger  boys  of  the  Illinois  District  Telegraph  Com- 
pany. The  girls  came  in  answer  to  the  following  ad\  ertisement : 
Wanted — 100  young  ladies  for  work  within  large  buildings ;  salary 
$15  to  $25  per  month.  Apply  I.  D.  T.  Office,  820  Western  Union 
Building.  Tenants  in  the  skyscrapers  were  surprised  when  in  an- 
swer to  their  call  for  a  telegraph  boy  they  were  confronted  with 
stately-looking  "young  ladies,"  who  announced  themselves  as  mes- 
sengers who  had  responded  to  the  call.  The  striking  messenger 
boys  were  startled,  too,  when  they  learned  that  girls  had  been 
secured  to  take  their  places,  and  declared  their  determination  to 
make  love  to  the  non-unionists  and  thereby  induce  them  to  stop 
work.  Attempts  to  enter  the  buildings,  however,  were  frustrated, 
and  as  the  girls  did  not  carry  messages  outside,  the  boys  failed  in 
their  plans,  being  forced  to  look  on  at  a  distance. 


J30 


ELECTRICAL    WORLD     and     ENGINEER. 


Vol.  XL.  No.  9. 


RELIABILITY  AUTOMOBILE  CONTEST.— Thz  Automobile 
Club  of  America  has  announced  conditions  for  a  500-mile  automobile 
reliability  contest  to  Boston  and  return,  with  a  view  of  affording  an 
opportunity  for  the  various  types  of  motor  vehicles  to  demonstrate 
their  reliability  under  circumstances  as  closely  as  possible  simulating 
general  touring  conditions  in  the  United  States.  The  contest  will 
be  one  of  seven  days.  The  vehicles  will  start  their  journey  on  Oct. 
9,  the  first  day's  run  being  'o  New  Haven,  and  the  competition  will 
•end  on  Oct.  15.  Speed  in  excess  of  the  legal  limit  will  be  absolutely 
prohibited  under  pain  of  disqualification.  It  is  reported  that  vehicles 
equipped  with  the  Edison  storage  battery  will  be  put  into  this 
.test. 


Letter  to  the  Editors. 


The  Second  Law  of  Thermodynamics. 


ROTARY  CONVERTER  "PUMPING."— Two  patents,  issued 
August  19,  to  Alexander  Churchward,  describe  a  means  for  over- 
coming the  difficulties  encountered  in  operating  synchronous  alter- 
nating-current motors  when  the  generator  fluctuates  in  speed  in 
different  parts  of  a  revolution,  the  effect  of  which  is  to  produce 
"pumping"  at  the  motor.  The  method  consists  in  applying  to  the 
shaft  of  the  motor,  or  on  a  shaft  driven  by  it,  a  flywheel  connected 
to  the  shaft  through  a  yielding  connection  in  the  nature  of  a  friction 
brake.  The  effect  of  this  flywheel  is  as  follows:  If  the  generator 
speed  suddenly  increases,  the  armature  tends  to  correspondingly 
accelerate  its  speed ;  but  the  flywheel  lags  behind,  thereby  putting  a 
slight  load  on  the  motor.  When  the  generator  slows  down  the 
motor-armature  tends  to  run  slower,  while  the  flywheel,  tending  to 
run  at  a  uniform  speed,  catches  iip  with  the  motor-shaft  and  forces 
it  ahead  or  resists  its  tendency  to  slow  down,  thereby  again  putting 
a  slight  load  on  the  motor.  The  load  in  either  case  serves  to  steady 
the  armature  and  prevent  pumping.  One  of  the  patents  describes 
'details  of  the  flywheel  flexible  connection. 

THE  NAVAL  MANOEUVKES.—Two  squadrons  of  U.  S.  men- 
•of-war  have  been  engaged  in  manoeuvres  the  past  week  off  the  New 
England  coast.  Admiral  Higginson,  commander  of  the  victorious 
.defensive  fleet,  says :  "To  me  the  one  great  lesson  of  the  search 
problem  which  we  worked  to  a  finish  to-day  is  the  absolute  need  of 
wireless  telegraph  service  on  the  ships  in  our  navy.  Do  you  know 
we  are  three  years  behind  the  times  in  the  adoption  of  the  wireless 
system  aboard  our  ships,*  and  its  value  to  me  during  the  last  four 
<lays  would  have  been  incalculable?  I  could  have  spoken  my  ships 
at  sea  night  or  day  at  any  moment  by  wireless  telegraphy;  whereas 
during  the  last  four  days,  while  all  were  in  touch  with  me,  they 
liave  been  far  beyond  signalling  distance,  and,  as  it  were,  beyond  my 
reach  altogether.  I  am  convinced  of  the  value  of  manceuvrcs  of 
this  kind.  It  has  been  excellent  training  and  as  near  an  approach 
to  conditions  of  actual  warfare  as  could  be  devised  for  manoeuvres 
of  this  measure.  The  schooling  of  the  work  of  the  last  four  days, 
while  a  little  different  from  the  actual  work  of  routine,  has  been  held 
•under  conditions  which  have  made  them  of  extraordinary  value." 


ALTERNATING  CONSTANT-CURRENT  CIRCUITS.— Two 
•t)atcnts  relating  to  alternating,  constant-current,  arc-light  circuits 
were  issued,  August  19,  one  to  John  F.  Kelly,  and  the  other  to 
Walter  S.  Moo'dy.  The  latter  relates  to  a  means  for  avoiding  in- 
jurious effects  arising  from  grounds  on  a  circuit,  including  a  Thom- 
son constant-current  transformer.  This  is  accomplished  by  causing 
the  current  to  pass  first  through  one  portion  of  the  transformer  or 
reactive  winding,  then  throngli  the  lamp  circuit,  and  finally  tlirougli 
the  other  portico  of  the  winding.  To  still  further  guard  against 
bad  effects  from  grounding,  the  neutral  point  of  the  supply  circuit 
is  permanently  grounded,  either  at  the  generator  or  through  the 
middle  point  of  a  transformer  primary.  The  abovp-mentioned 
mctliod  of  winding  the  constant-current  transformer  also  admits 
of  the  attachment  of  a  simple  device  for  indicating  when  a  ground 
comes,  on  the  circuit.  The  Kelly  patent  describes  an  arrangement 
whereby  an  alternating  constant-current  circuit  may  be  maintained 
without  the  accompaniment  of  low  "power  factor  affecting  the  supply 
•circuit,  as  when  a  reactive  transformer  is  employed.  The  system 
consists  of  a  s>i>chronous  motor  driving  an  alternating-current 
•generator,  so  designed  as  to  maintain  automatically  a  constant  cur- 
rent in  a  circuit  of  varying  impedance,  such  as  a  series  arc-lamp 
circuit.  Though  the  power  factor  of  the  lamp  circuit  will  be  low 
at  light  loads,  the  main  supply  circuit  will  not  be  affected,  the  motor 
operating  just  as  it  would  with  any  corresponding  load  of  a 
inechanica'  •naturr. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — Your  editorial  in  the  issue  of  August  2,  1902,  on  "The 
Alleged  Fallacy  of  the  Second  Law  of  ThermodjTiamics"  was  vciy 
interesting  reading.  On  the  whole  I  thoroughly  agree  with  the 
position  there  taken,  or  possibly  with  the  tone  of  the  position.  I 
think  your  statement  of  the  question  is  very  pointed  and  jusL 

The  law,  as  you  say,  states  that  a  heat  motor  must  necessarily 
work  between  different  temperatures,  or  rather  between  a  source 
of  heat  and  a  refrigerator.  At  the  risk  of  speaking  heresy,  I  would 
like  to  say  that  while,  as  regards  the  law  itself,  I  agree  with  it  from 
a  practical  standpoint — that  is,  what  we  are  able  now  to  do — still  I 
cannot  say  that  I  do  from  a  theoretical  one,  or  what  may  yet  be 
done. 

Sadi  Carnot,  I  believe,  proposed  that  it  might  be  possible  to  run 
a  heat  engine  from  the  intrinsic  heat  in  sea  water.  Several  years 
ago  I  noticed  the  fact  that  a  reversed  heat  engine,  or  in  comm&n 
parlance,  a  refrigerating  machine,  operated  at  an  efficiency  of  300 
to  500  per  cent.  That  is  to  say,  that  a  ton  of  refrigeration  accom- 
plished represented,  in  heat  units,  three  to  five  times  the  equivalent 
energy  in  foot-lbs.  required  to  do  the  work.  I  investigated  theo- 
retically the  possibility  of  running  a  heat  engine  between  sea  water 
or  air  as  the  source,  and  a  refrigerator  worked  by  its  own  power, 
but  I  finally  concluded  that  when  the  efficiencies  of  the  two  ma- 
chines were  multiplied  up  together,  the  result  would  in  all  case* 
equal  unity,  thus: 

The  first  factor  is  the  theoretical  limiting  efficiency  of  the  heat 
engine,  the  second  is  that  of  the  inverted  heat  engine  or  refriger- 
ator. This  is  to  say  that  the  large  efficiency  of  the  refrigerator,  in 
any  case  /  could  imagine,  would  be  just  equal  to  the  inefficiency  of 
the  heat  engine,  and  that,  therefore,  no  extra  power  could  be  pro- 
duced. So  from  a  practical  standpoint,  the  second  law  has  some 
ground  for  existence.     But  does  it  from  a  theoretical  ? 

J.  Clerk  Maxwell  showed  if  a  roomful  of  air  were  divided  by  1 
partition  having  frictionless  doors,  at  each  of  which  was  posted 
an  intelligent  being  devoid  of  energy,  with  instructions  to  manipu- 
late the  door  at  the  proper  times  to  allow  all  the  fast  moving  air 
particles  to  go  to  one  side  of  the  partition,  and  all  the  slow  to  the 
other,  the  resulting  condition  would  be  that  on  one  side  of  the 
partition  the  air  particles  would  be  moving  very  rapidly,  and  on  the 
other  side,  very  slowly,  ^ne  room  would  be  hot  and  the  other  would 
be  cold ;  in  other  words,  a  source  and  refrigerator  produced  from  a 
uniform  medium  without  the  expenditure  of  energy.  Of  course, 
a  heat  engine  could  be  run  from  this,  so  that  a  process  can  be  iii- 
agined  in  which  a  heat  engine  can  be  run  from  a  uniform  medium. 

Another  instance  in  which  Maxwell's  daemons  of  the  imagination 
have  been  pressed  into  service  is  afforded  by  the  proposition  of 
Lord  Kelvin,  to  place  a  lot  of  these  little  fellows  around  a  flexible 
bag  of  air,  with  instructions  to  push  in  the  wall  of  the  bag  when  no 
air  particle  was  striking  it,  and  to  hold  it  in  place  while  a  particle 
was  striking  it.  The  motion  and  the  force  being  applied  at  different 
tmes,  no  energy  would  be  consumed,  though  the  bag  would  finally 
contain  compressed  air.  This  is  a  direct  and  very  pretty  proof  that 
compressed  air  has  no  more  energy  than  the  same  mass  of  air 
not  compressed. 

It  may  be  novel  to  some  of  your  readers  to  consider  that  some  of 
the  cars  operating  in  New  York  City  are  run  by  heat  engines,  which 
do  noi  work  between  a  source  and  a  refrigerator.  I  refer  to  the 
compressed-air  cars. 

An  air  motor  working  without  a  reheater  of  any  kind  is  essen- 
tially a  heat  motor  and  draws  its  power  from  the  heat  in,  and  not 
from  the  compression  of  the  air  which  works  it.  The  compression 
of  the  air  is  only  a  mechanical  daemon  or  vehicle  through  which  the 
extraction  of  the  heat  in  the  air  and  its  transformation  into  work 
is  made  possible.  Even  supposing  that  it  could  not  be  imagined,  as 
alx>ve.  that  air  could  he  compressed  without  energy,  yet  the  knowl- 
edge that  the  compression  of  air  does  not  represent  energy'  would 
he  a  direct  proof  that  a  heat  engine,  which  an  air  motor  is.  can  be 
operated    (practically,  notice)    in  a  uniform  heat  medium. 
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Now  truth  comes  to  us  not  only  through  scientific  processes  of 
reasoning,  but  also  through  the  imagination.  It  is  by  this,  I  think, 
that  we  realize  the  infinity  of  time  and  space.  In  this  case,  I  be- 
lieve that  the  imagination  is  distinctly  at  variance  with  the  scientists. 
Yet  this  is  no  reason  for  doubting  the  imagination.  Her  truth  is  true. 
Its  qualities  are  not  different  from  any  other  truth,  though  arrived 
at  by  another  avenue.  I  believe  that  here  science  has  made  the 
mistake  of  taking  a  limited  premise  instead  of  a  universal  one. 

In  the  particular  case  which  I  investigated,  the  law  was  true; 
but  in  the  subsequent  cases  to  which  we  have  given  our  attention,  it 
was  not  true. 

Now,  I  would  not  like  to  say  tnat  I  think  it  possible  to  produce 
a  practical  heat  motor  along  the  lines  which  we  have  traced;  still 
I  think  it  is  not  a  good  scheme  to  set  up  a  barrier  because  in  our 
practice    (perhaps    the    result   of    our   peculiar    education    and    ex- 


perience; such  a  barrier  exists,  and  this  is  particularly  true  when* 
our  imagination  finds  none.  The  older  I  grow,  the  more  I  learn 
to  place  only  a  tentative  trust  in  the  statements  of  science,  and  I 
believe  that  modern  thought  is  doing  the  same  thing.  We  have  had 
a  very  recent  experience  with  tfie  atomic  theory,  which  for  nearly 
two  thousand  years  has  been  accepted  as  axiomatic,  and  yet  has 
broken  down  on  the  addition  of  only  "the  last  straw." 

It  is  well  to  quelch  quasi-scientists,  for  they  do  a  great  deal  of 
harm.  And  yet  some  day  the  race  must  obtain  a  new  source  of 
power  or  our  giant  civilization  must  fall  to  the  dust.  The  road 
by  which  our  children's  children's  children  will  travel  to  that  sure 
goal  may  very  possibly  be  in  the  face  of  the  science  of  to-day,  which 
may  be  forgotten  then — but  a-  poor  thing,  which  has  served  its  use 
well,  and  has  gone. 

Montreal,   Can.'VD.'v.  Irving  A.  Taylor. 


Dynamos,  Motors  and  Transformers. 

Heyland  Motor. — Heyland. — A  reply  to  Latour's  last  communi- 
cation, noticed  in  the  Digest  last  week.  The  27-hp  Latour  motor  has 
4  poles  and  159  segm.ents,  i.  e.,  40  segments  per  pole.  A  45-hp  Hey- 
land motor  has  8  poles  and  36  segments,  i.  e.,  4.5  segments  per  pole. 
The  commutator  of  the  Heyland  motor  has  "per  hp"  a  ten  times 
smaller  surface  than  the  commutator  of  the  Latour  motor ;  the 
former  has  the  dimensions  of  an  ordinary  slip-ring,  and  is  only  an 
accessory.  The  compounded  Heyland  motor  has  one  commutator ; 
the  compounded  Latour  motor  has  two  commutators.  The  editors 
state  that  this  controversy  is  now  closed  in  that  journal. — Ulek.  Zeit., 
July  17. 

Heyland  Motor. — Ziegenberg. — A  brief  communication  stating  that 
a  patent  of  Hasslacher  seems  to  anticipate  some  special  features  of 
the  Heyland  motor,  so  that  the  Heyland  motor  might  be  called  an 
application  of  the  device  of  Hasslacher  to  the  old  Georges  motor. — 
Elek.  Zeit.,  July  17. 

Determining  the  Efficiency  of  an  Electric  Motor. — Jobst. — A  brief 
illustrated  article  on  the  most  suitable  arrangement  for  an  exact 
braking  method  for  determining  the  efficiency  of  an  electric  motor. 
For  counting  the  revolutions  he  uses  a  speed  counter  of  Siemens 
&  Halske,  which  is  based  upon  the  principle  that  the  voltage  of  a 
dynamo  depends  upon  its  speed,  the  poles  of  the  dynamo  being  highly 
saturated  by  means  of  a  special  source  of  current,  so  that  the  arma- 
ture reactance  and  oscillations  of  the  exciting  current  do  not  influ- 
ence the  constancy  of  the  magnetic  field;  the  voltage  is  then  pro- 
portional to  the  speed ;  for  measuring  it  a  millivoltmeter  is  used. 
For  braking,  an  eddy  current  brake  is  most  suitable,  together  with 
a  spring  balance.  All  the  instruments  are  mounted  on  a  board,  and 
instantaneous  readings  are  obtained  by  photographic  means. — Elek. 
Zeit.,  July  17. 

Definition  of  Armature. — Ziegenberg. — A  communication  in  which 
he  proposes  to  define  as  the  armature  Canker)  of  an  electric  machine 
as  that  part  in  which  by  the  relative  motion  with  respect  to  a  mag- 
netic field,  an  interchange  of  mechanical  and  electrical  energy  takes 
place,  characterized  by  the  occurrence  of  a  higher  e.  m.  f.  than  is 
due  to  the  effective  resistance. — Elek.  Zeit.,  July  3.    - 

REFERENCES. 

Commutatorless  Continuous-Current  Motor. — Bruger. — Such  a 
motor  for  meters  is  described  in  the  abstract  on  motor  meters,  under 
instruments. 

Sparkless  Commutation. — Kehse. — A  communication  referring  to 
a  special  point  in  a  recent  paper  of  Niethammer.  He  remarks  that 
sparkless  commutation  can  be  accomplished  by  two  different  means: 
First  by  the  carbon  transition  resistance,  second  by  the  e.  m.  f.  in- 
duced in  the  short-circuited  coil  from  the  external  field.  He  gives 
some  mathematical  formulas. — Elek.  Zeit.,  July  3. 

Theory  of  Commutation. — Pichelmayer. — A  supplement  to  a 
former  article  which  he  had  published  on  this  subject. — Elek.  Zeit., 
July  17. 


Armature  Winding. — Kuebler. — A  brief  article  in  which  he  de- 
scribes a  very  simple  tabular  representation  of  continuous  closed 
c'TCuit  windings. — Elek.  Zeit.,  July  17. 

Armature  Reaction. — Bauch. — A  very  long  illustrated  paper,  read 
at  the  recent  meeting  of  the  Association  of  German  Electrical  En- 
gineers. He  endeavors  to  give  a  complete  theory  of  armature  re- 
action and  discusses  the  distortion  of  the  field  by  the  armature 
current,  and  the  diminution  or  increase  of  the  e.  m.  f.  by  means  of 
the  armature  current. — Elek.  Zeit.,  July  10,  17. 

Calculating  the  Characteristic  Curves  of  the  Induction  Motor. — 
Berkitz. — A  brief  critical  note  on  Lindstroem's  method  noticed  re- 
cently in  the  Digest. — Elek.  Zeit.,  July  17. 

Preventing  the  No-Load  Loss  of  Transformers. — Ankersen. — A 
rather  long  communication,  in  which  he  criticizes  and  corrects  several 
statments  in  a  recent  article  on  switches  for  disconnecting  trans- 
formers at  a  distance,  recently  noticed  in  the  Digest. — Elek.  Zeit.^ 
July  17. 

Lights  and  Lighting. 

reference. 

Mercury    Vapor  Lamp. — Stoeckhardt. — A   brief   communication, 

in  which  he  suggests  that  a  still  better  economy  might  be  obtained 

if  the  whole  lamp  or  tube  be  placed  in  another  evacuated  glass  globe, 

as  the  conduction  of  heat  would  then  d-^crease. — Elek.  Zeit.,  July  17. 

Traction 

Sutton  and  Howth  Tramway. — An  illustrated  description  of  this 
newly  opened  electric  line  in  the  vicinity  of  Dublin.  Steep  gradients- 
on  a  hill  presented  many  difficulties  in  the  construction  of  the  line. 
These  were  finally  overcome  by  the  adoption  of  long  S-shaped 
curves,  which  were  arranged  so  as  to  reduce  the  rise  to  one  in 
twenty.  The  equipment  of  the  power  plant  consists  of  three  vertical 
compound,  non-condensing  steam  engines  direct  connected  to  com- 
pound-wound generators  of  125-kw  capacity,  at  550  volts,  running 
at  350  r.  p.  m.  Three  brakes  are  provided  for  each  car,  namely,  the 
ordinary  hand-brake,  an  electric  brake,  and  a  Westinghouse  air- 
brake, the  latter  being  supplied  with  air  at  7^  lbs.  pressure  from 
stora3e  reser\  oirs  placed  under  the  car  seats ;  these  .are  fed  at  the 
car  shed  by  Westinghouse  motor-driven  condensers.  A  signal  sys- 
tem has  been  established  and  consists  of  electric  lamps  placed  in 
combined  signal  and  telephone  boxes  along  the  route  at  each  loop; 
the  heat  from  the  lamps  circulates  through  the  telephone  compa.t- 
ments  and  thus  keeps  the  instruments  in  good  condition  and  free 
from  moisture.  At  the  summit,  there  is  also  a  substation  equipped 
with  a  battery  of  255  Tudor  cells  of  200  amp. -hours  capacity,  with 
the  necessary  booster  for  charging  it. — St.  R'y  Jour.,  A.ugust  2,  and 
Int.  Ed.,  August. 

Automatic  Signal  for  Block  Systems  and  Car  Spacing.— An  article 
in  which  it  is  said  that  the  importance  of  a  block  system  on  steam 
roads  is  little  greater  than  the  importance  of  having  such  systems 
on  the  high-speed  electric  roads  now  in  operation.  With  the  de- 
vice described  there  is  always  a  light  burning  at  each  turnout,  in- 
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candescent  lamps  being  used.  The  signal  is  operated  by  the  trolley 
wheel  making  a  contact  between  the  trolley  wire  and  the  independent 
circuit.  The  operation  of  the  system  is  such  that  if  a  white  light  signal 
is  set  there  will  be  a  red  light  on  the  far  turnout  in  front  and  a  g^een 
light  on  the  near  turnout;  thus  the  motorman  seeing  a  green  light 
knows  that  the  signal  is  set  at  danger  at  the  next  turnout.  When  a 
car  is  passing  over  a  section  both  lights  will  appear  white  and  a  car 
can  now  enter  from  either  end  with  a  clear  track.  With  the  double- 
track  system  a  similar  combination  of  the  lights  indicates  the  position 
of  the  car  ahead  of  the  motorman ;  thus,  a  white  light  shows  that 
the  car  can  proceed  at  full  speed,  a  green  light  shows  that  a  car  is 
one  block  ahead,  and  a  red  light  means  that  the  car  is  within  one 
block  of  its  leader. — St.  R'y  Jour.,  August  2,  and  Int.  Ed.,  August. 
Trolley  Omnibus  Line  Between  Nice  and  Monte  Carlo. — An  illus- 
trated description  of  the  auto-trolley  system  of  omnibus  which 
it  is  proposed  to  introduce  upon  the  Corniche  road  extending  through 
the  mountain  district  between  Nice  and  upper  Monte  Carlo.  Similar 
equipments  have  been  installed  in  several  places  in  France  and  Ger- 
many, as  has  been  noticed  in  the  Digest.  The  buses  used  on  the 
Corniche  line  will  be  a  modification  of  those  that  are  now  employe4 
on  the  French  and  German  lines.  They  will  be  equipped  with  the 
Lonibard-Gerin  type  of  current-controller,  which  was  shown  at  the 
Paris  Exposition,  as  has  been  noticed  before.  There  is  a  small  three" 
phase  motor,  suspended  between  two  conducting  trolley  wires.  The 
motor  is  hung  on  a  frame  which  supports  at  the  same  time  two  trolley 
wheels.  It  is  of  fixed  armature  type,  and  its  pole  pieces  impart  a 
rotary  movement  through  fibre  friction  wheels  to  the  two  trolleys 
which  are  fixed  on  the  same  axle  and  run  over  the  trolley  wires. 
.\n  even  friction  adjustment  is  obtained  by  the  regulation  of  special 
suspension  springs.  A  flexible  cable  leads  the  current  from  the 
main  line  to  the  car,  and  the  three-phase  current  from  the  car  to  the 
little  trolley  motor  which  is  fed  from  the  motors  which  run  the 
vehicle.  As  the  speed  of  a  three-phase  motor  is  synchronous  with 
the  current  feeding  it,  it  is  evident  that  the  trolley  motor  runs  auto- 
matically at  a  speed  proportional  to  that  of  the  motor  on  the  vehicle. 
In  this  special  case  the  proportion  of  gearing  has  been  calculated  so 
as  to  allow  the  trolley  motor  a  slight  lead  over  the  car  itself,  in  order 
to  have  the  flexible  cable  at  the  proper  tension.  A  small  electro- 
magnetic brake  blocks  the  trolley  motor  on  the  wire  whenever  the 
vehicle  is  obliged  to  stop  on  steep  grades.  The  trolley  motor  with 
its  accessories  weighs  about  40  lbs.  It  is  proposed  to  take  current 
for  the  operation  of  the  system  from  the  Mediterranean  Power  Com- 
pany, which  has  a  large  central  station  at  Nice  and  others  at  con- 
venient points.  Three  sub-stations  will  be  erected  along  the  line, 
one  at  each  end  and  one  midway,  in  which  will  be  installed  rotary 
converters  for  reducing  the  three-phase  current  from  10,000  volts  to 
500  or  550  volts,  at  which  it  will  be  delivered  to  the  motors. — St.  R'y 
/our.,  August  2,  and  Internal.  Ed.,  August. 

Through  Traffic  on  Tramways  for  Passengers  and  Goods. — W.\llkr. 
— An  abstract  of  a  paper  presented  to  the  Liverpool  Chamber  of 
Commerce.  The  author  proposes  to  link  together  several  systems, 
and  persuades  the  local  authorities  to  grant  "through"  running 
facilities.  He  describes  (he  advantages  which  would  result,  as  a  much 
larger  traffic  could  be  dealt  with.  The  parcel  traflic  would  probably  be 
considerable  and  would  be  carried  in  the  day  time,  either  by  trailer 
cars  or  by  special  independent  vans.  The  cost  of  conveyance  of  both 
goods  and  parcels  would  undoubtedly  compare  most  favorably  with 
that  entailed  in  the  present  method  of  railway  carrying,  and  the 
profits  gained  thereby  would  go  a  long  way  towards  making  electric 
tramways  still  greater  financial  successes  than  they  are  at  the  pres- 
ent day. — Lond.  Elcc,  July  25. 

REFERENCES. 

Traction  Stations.— V.isic,.— A  long  article,  in  which  he  discusses 
some  special  features  of  traction  stations,  and  the  different  sub- 
headings l)cing  boilers,  engines,  gas  motors,  turbines,  the  choice  of 
the  generating  sets,  storage  batteries,  substations,  automatic  circuit 
breakers. — Ekk.  Zcit.,  July  3,  10. 

Calculating  the  Feeders  for  Tramxvay  Installations.— h\t.wM.-\V\- 
KANDER. — Two  communications  giving  critical  notes  on  the  recent 
paper  of  Lengcl. — Elek.  Zcit.,  June  10.  July  3. 

Wear  and  Maintenance  of  Tramtvays.— Wire.— An  illustrated 
paper,  read  before  the  Association  of  Municipal  and  County  Engin- 
eering. He  discusses  the  wear  of  r.-iils.  the  rail  joints,  points  and 
crossings,  and  paving. — I.ond.  Elcc.  Eng.,  July  25. 


Street  Raxl'jcay  Investments  and  Earnings. — Adams. — A  statistical 
article  on  the  investments  and  earnings  of  the  street  railways  in 
Massachusetts  between  1888  and  1901. — St.  R'y  Rev.,  July  20. 

Electrolysis  of  Gas  Mains  by  Tramvcay  Return  Currents. — Swin- 
burne.— The  first  part  of  a  reprint  in  full  of  his  recent  paper,  an  ab- 
stract of  which  was  noticed  in  the  Digest. — Lond.  Elec,  August  8. 

International  Permanent  Tramway  Union. — A  full  account  of  the 
proceedings  at  the  recent  London  convention  of  this  association,  with 
reprints  of  the  papers.  A  general  account  of  this  meeting  has  already 
been  given  in  the  Electrical  World  and  Engineer. — St.  R'y  Jour., 
August  2,  9,  16,  and  Internal.  Ed.,  *\ugust. 

Wires,  Wiring  and  Conduits. 

Self-induction  and  Capacity  in  Transmission  Lines. — Baillie. — 
The  conclusion  of  his  article.  He  discusses  the  effect  of  capacity. 
While  self-induction  affects  the  drop  of  pressure,  but  not  the  power 
wasted  in  the  line,  capacity  has  the  opposite  effect.  Capacity  has 
practically  no  effect  on  the  drop  in  pressure,  but  with  a  power 
factor  less  than  imity  it  diminishes  the  power  lost  in  the  line,  pro- 
vided that  it  be  not  so  large  as  to  produce  a  large  advance  of  phase. 
With  a  low  power  factor  the  saving  due  to  capacity  will  in  general 
be  greater  than  any  loss  due  to  dielectric  hysteresis  or  charging  cur- 
rent, when  the  load  factor  is  not  very  low.  He  first  gives  formulas 
for  single-phase  and  three-phase  overhead  lines.  He  then  dis- 
cusses single-phase  concentric  cables,  and  gives  various  formulas 
and  diagrams.  In  one  of  them  the  saving  in  per  cent,  of  power  loss, 
due  to  resistance,  is  given  as  a  function  of  the  ratio  of  the  charging 
to  the  effective  current,  for  various  power  factors.  The  saving  due 
to  capacity  reaches  a  maximum  for  a  certain  ratio,  depending  on  the 
power  factor.  For  a  power  factor  of  0.9,  the  maximum  is  reached 
when  the  charging  current  is  three-quarters  of  the  effective.  With 
the  charging  currents  only  one-fifth  of  the  effective  current,  the  sav- 
ing is  not  inconsiderable ;  with  a  power  factor  of  0.7  it  is  9.3  per 
cent.  A  9.3  per  cent,  saving,  due  to  capacity,  means  that  for  a  given 
loss  the  cable  may  have  a  sectional  area  about  9  per  cent  less  if 
the  capacity  be  taken  into  account  For  a  given  cable  end  pressure 
the  effect  of  capacity  increases  as  the  square  of  the  length  of  the 
cable.  For  long  transmissions  the  saving  is  very  large.  He  then 
gives  formulas  for  three-phase  cables.  In  conclusion  the  author 
states  that  so  great  is  the  saving  which  can  be  effected  in  a  supply 
at  low  power  factor  that,  in  spite  of  previous  failures,  it  is  not  im- 
probable that  condensers  will  eventually  come  into  use  in  cases 
where  the  line  capacity  is  insuflScient.  An  instance  where  this  has 
already  been  done  is  on  the  Tivoli  to  Rome,  lo.ooo-volt  transmission, 
a  condenser  made  by  Prof.  Lombardi  having  been  connected  across 
the  line.  With  a  condenser  at  the  far  end  of  the  line  a  greater  saving 
is  possible  than  with  distributed  capacity,  and  less  capacity  is  re- 
quired to  give  the  same  saving.  At  a  power  factor  of  0.7,  the  section 
of  copper  could  be  halved  by  the  use  of  a  condenser  to  produce  bal- 
ance at  full  load ;  but  then,  unless  the  load  factor  were  very  high, 
it  would  have  to  be  cut  out  below  half-load.  The  method  of  neutral- 
izing lagging  currents  l?y  over-excited  synchronous  motors  is  com- 
plex in  comparison,  but  is  free  from  the  dangers  attendant  on  break- 
ing a  circuit  having  capacity.  "After  all,  these  may  prove  so  serious 
as  to  counterbalance  all  the  virtues  of  capacity." — Lond.  Elec, 
.Vugust  8. 

Three-Wire  Distribution. — An  editorial  discussion  of  se\eral 
problems  arising  in  connection  with  the  three-wire,  direct-current 
system,  with  400  to  500  volts  between  the  outers.  The  degree  of 
interconnection  of  the  network  is  first  discussed,  that  is,  whether 
the  distributing  cables  should  be  connected  up  in  a  closed  network 
fed  at  certain  feeding  points  or  whether  the  district  should  be  di- 
vided up  into  sections,  each  with  its  own  distributing  network  and 
with  its  own  feeder  or  feeders;  it  depends  upon  local  conditions. 
The  former  method  has  the  advantage  of  better  pressure  regulation, 
the  latter  the  advant.igc  that  the  effect  of  a  fault  is  more  local,  and 
that  the  fault  itself  is  easier  to  detect  and  locate.  It  is  recommended 
to  earth  the  middle  wire  at  the  station  only  and  to  avoid  fuses  on  the 
middle  wire. — Lond.  Elec,  August  8. 

REFERENCE. 

Sag  of  Copper  Z.i»k'j.--Krohne. — An  article  on  the  question  of 
how  much  sag  should  be  used  in  bare  soft  copper  wire  lines.  He 
gives  various  tables  and  diagrams.    Elefi.  Zcit.,  July  3. 

Electro-Physics  and  Magnetism. 
Conductivity  and  Atomic  Heat. — Streintz. — A  paper  in  which  he 
shows  the  existence  of  some  interesting  relation:.    Clausius  believed 


August  30,  1902. 


ELECTRICAL    WORLD     and    ENGINEER. 


339 


that  the  resistance  of  metals  was  proportional  to  their  absolute  tem- 
peratures, and  that,  therefore,  the  coefficient  of  thermal  increase  of 
resistance  was  the  same  as  that  of  the  expansion  of  gases,  viz.,  1/273  > 
more  recent  measurements  made  with  carefully  purified  metals  have 
shown  that  the  rule  does  not  hold  good,  as  palladium,  according  to 
Demar  and  Fleming,  has  a  smaller  coefficient,  and  all  other  sub- 
stances a  large  coefficient.  The  present  author  shows,  however, 
that  if  the  metals  are  arranged  in  groups  of  lower  and  higher  atomic 
weights,  a  general  rule  may  be  formulated,  according  to  which  the 
coefficient  increases  in  each  group  with  the  atomic  weight.  A  more 
important  relation  is  that  between  resistance  and  atomic  heat.  As 
the  thermal  coefficient  of  the  atomic  heat  falls,  so  the  thermal  co- 
efficient of  the  resistance  rises.  In  all  metals  whose  atomic  weight 
is  above  100,  the  thermal  coefficient  of  the  resistance  is  the  greater 
the  greater  the  atomic  volume,  and  the  smaller  the  displacement  of 
an  oscillating  atom  in  comparison  with  the  distance  from  the 
neighboring  atoms. — Ann.  d.  Phys.,  No.  8 ;  abstracted  in  Lond.  Elec, 
July  25. 

Radioactivity  Produced  by  Light. — Le  Bon. — An  account  of  ex- 
periments in  which  he  studied  the  effects  of  light  of  different  wave- 
lengths upon  all  kinds  of  material  bodies.  He  found  that  practically 
every  kind  of  matter  may  be  made  to  emit  Becquerel  rays  by  the 
action  of  light  alone.  If  a  body  is  exposed  to  sunlight,  or,  still 
better,  to  ultraviolet  light,  it  gives  off  a  form  of  radiation  which  is 
capable  of  discharging  a  positively  charged  electroscope.  Amalga- 
mated tin,  copper  or  zinc  show  the  strongest  effect,  black  paper 
and  lamp-black  are  almost  as  good.  Living  matter  shows  least 
of  all. — Comptes  Rendus,  July  7 ;  abstracted  in  Lond.  EleC,  July  25. 

Tesla  Currents  from  Induction  Coils. — Moehlmann. — A  paper  in 
which  he  maintains  that  the  difference  between  Tesla  currents  and 
those  furnished  by  an  induction  coil  is  only  one  of  frequency  and  of 
tension.  With  an  induction  coil  giving  sparks  of  50  cm.,  fed  by  an 
alternating-current  dynamo  giving  350  reversals  per  second,  he  ob- 
tained all  the  characteristic  phenomena  described  by  Himstedt,  viz., 
that  a  disc  placed  opposite  a  point  connected  with  the  source  was 
positively  charged  at  short  distances,  and  negatively  at  greater  dis- 
tances. Between  the  two  cases  there  was  a  point  at  which  the  disc 
was  not  charged  at  all.  The  position  of  the  point  of  reversal  was 
found  to  be  only  dependent  upon  the  potential  of  the  source,  and  not 
upon  the  frequency.  The  higher  the  potential,  the  further  do  the 
positive  ions  penetrate,  and  the  greater;  therefore  the  distance  of 
the  neutral  position.  It  appears  that  smooth,  rounded  surfaces  give 
off  negative  ions  by  preference,  and  rough  or  pointed  surfaces,  posi- 
tive ions.  This  explains  why  positive  ions  are  best  obtained  by 
fusing  a  platinum  wire  into  a  glass  tube  and  filing  the  projecting 
point  down  to  the  level  of  the  glass.  The  sides  of  the  wire,  which  are 
smooth,  are  thus  prevented  from  sending  out  negative  ions,  and  the 
point  alone  remains  in  action. — Ann.  d.  Phys.,  No.  8;  abstracted  in 
Lond.  Elec,  July  25. 

Optical  Effect  of  a  Current  in  a  Metal. — Bevan. — A  discussion  of 
the  question  whether  the  optical  constants — such  as  the  reflective 
power  of  a  metallic  mirror — are  altered  on  conducting  a  current 
through  it,  and  whether  such  alteration  persists  as  long  as  the  cur- 
rent lasts.  He  calculates  the  effect  theoreticaly  on  the  basis  of 
Drude's  theory.  He  finds  that  the  effect  of  the  current  in  the  metal 
is  to  cause  an  alteration  in  the  constants  of  the  metal,  but  this 
aleration  is  too  small  for  the  effect  to  be  measurable,  taking  one- 
hundredth  of  a  wave-length  as  the  minimum  change  of  phase  which 
can  be  detected. — Proc.  Cambridge  Phil.  Soc,  May  5 ;  abstracted  in 
Lond.  Elec,  July  25. 

Hall  Effect  in  Gases. — Wilson. — A  paper  describing  experiments 
in  which  he  demonstrates  with  great  success  the  existence  of  a  Hall 
effect  in  the  positive  column  of  a  vacuum  discharge.  The  condition 
theoretically  necessary  for  the  existence  of  a  Hall  effect  is  a  differ- 
ence between  the  velocities  of  the  two  kinds  of  ions,  and  this  is 
known  to  exist  between  the  fast  negative  and  the  slow  positive  ions  of 
the  vacuum  discharge.  He  found  that  the  Hall  effect  was  independ- 
ent of  the  current,  but  proportional  to  the  intensity  of  the  magnetic 
field.  The  arrangement  of  his  apparatus  is  described  and  illustrated. 
His  results  show  that  the  Hall  effect  varies  along  the  tube  very 
nearly  as  the  electric  intensity,  but  in  the  striated  positive  column 
the  Hall  effect  falls  to  an  almost  zero  value  between  the  striae,  where- 
as the  electric  intensity  only  falls  to  a  comparatively  small  extent. 
It  appears,  therefore,  that  the  difference  between  the  velocities  of 
the  negative  and  of  the  positive  ions  in  the  dark  spaces  between  the 


striae  is  very  small.  It  is  probable  that  when  a  molecule  is  ionized, 
a  free  electron  or  negative  corpuscle  is  split  off,  which  is  of  very  small 
mass  compared  with  the  positive  ion.  The  difference  of  the  veloc- 
ities is  thus  at  first  very  large.  After  a  short  time,  however,  the 
negative  electron  probably  becomes  attached  to  a  neutral  molecule,  so 
that  the  two  ions  are  then  at  almost  equal  mass,  and  the  difference 
betv/een  the  velocities  is  very  small.  It  seems,  therefore,  probable 
that  electrons  are  formed  largely  in  the  striae,  and  that  by  the  time 
they  get  into  the  dark  spaces  the  electrons  have  become  attached 
again  to  molecules. — Proc.  Cambridge  Phil.  Soc,  May  5;  abstracted 
in  Lond   Elec,  July  25. 

Electromagnetic  Relations. — Righi. — A  discussion  of  the  experi- 
ments of  Cremieu,  and  their  bearing  upon  the  four  electromagnetic 
effects  predicated  from  Maxwell's  theory.  The  four  effects  are : 
First,  the  production  of  a  magnetic  field  by  a  moving  electric  charge; 
second,  the  production  of  an  electric  impulsive  force  by  a  varjing 
magnetic  field;  third,  the  production  of  an  electric  field  by  a  moving 
magnetic  pole,  and,  fourth,  the  production  of  a  magnetic  impulsive 
force  by  a  varying  electric  field.  Of  these,  Cremieu  denies  the  ex- 
istence of  the  first  and  second ;  the  third  and  fourth  have  not  yet 
been  studied.  The  fourth  offers  the  same  difficulty  as  the  first, 
inasmuch  as  the  magnetometer  must  be  protected  from  direct  elec- 
trostatic action  by  a  conducting  shield.  The  author  deals  especially 
with  the  second  effect,  and  gives  reasons  for  regarding  Cremieu's 
results  as  inconclusive.  He  describes  his  own  experiments  on  the 
same  subject,  which  are  of  extreme  delicacy,  but  also  hitherto 
inconclusive,  owing  to  the  many  sources  of  error  involved.  In  con- 
clusion, he  shows  that  Cremieu's  negative  results  are  not  able  to 
shake  our  confidence  in  the  soundness  of  modern  electromagnetic 
theory;  but  it  would  be  very  desirable  that  experiments  be  made 
along  all  the  four  lines  indicated,  so  as  to  clear  up  the  matter 
thoroughly. — Phys.  Zeit.,  July  i ;  abstracted  in  Lond.  Elec,  July  25. 

REFERENCE. 

Phase  Difference. — Benischke. — A  communication  in  which  he 
makes  some  critical  remarks  on  Orlich's  recent  article  on  the  defi- 
nition of  phase  difference. — Elek.  Zeit.,  July  10. 

ELECTRO-CHEMISTRY  AND    BATTERIES. 

Ionic  Mobilities. — F.  KoHLRAUSCH.--An  account  of  an  investiga- 
tion, in  which  he  has  succeeded  in  discovering  and  confirming  a 
new  law  with  regard  to  the  mobility  and  temperature  coefficient 
of  conductivity  of  monovalent  ions.  It  appears  that  the  temperature 
coefficient  is  simply  a  function  of  the  mobility,  quite  apart  from 
the  chemical  nature  of  the  ion.     The  accompanying  diagram  shows 
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lOXIC  MOBILITIES 

the  mobilities  at  18  degrees  as  abscissas,  and  the  corresponding  tem- 
perature coefficient  as  ordinates.  He  further  found  the  mobilities 
of  the  positive  and  the  negative  ion  tend  to  become  equal  with 
increasing  temperature. — Sitziinssber  Berl.  Akad.,  May  29;  ab- 
stracted in  Lond.  Elec,  August  i. 

Electro-Chemical  Behavior  of  Sulphur. — Kuester. — A  German 
Bunsen  Society  paper  on  the  causes  of  the  peculiar  periodic  changes 
sometimes  observed  in  electroh'tic  measurements.  By  electrolyzing 
polysulphide  solutions,  he  observed  that  the  voltmeter  and  am- 
meter, connected  with  the  decomposing  cell  in  the  usual  way, 
showed  regular  periodic  vibrations.  He  found  that  these  are  due 
to  a  layer  of  sulphur  on  the  anode,  being  periodically  formed  and 
destroyed.  This  layer  acts  like  an  insulator  and  increases  the  re- 
sistance of  the  cell,  hence  the  periodic  vibrations  of  current  and 
e.  m.  f. — Zeit.  f.  Elektrochemie,  July  24. 

Behavior  of  Diaphragms  During  the  Electrolysis  of  Aqueous  Solu- 
tions.— Hittorf. — A  German  Bunsen  Society  paper,  in  which  he  cor- 
rects a  mistake  made  by  him  45  years  ago  in  his  determinations  of 
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transport  numbers.  When  for  the  determination  of  transport  num- 
bers diaphragms  are  used,  endosmosis  takes  place.  Through  clay 
diaphragms  the  solution  goes  in  unchanged  composition,  and  there 
is  no  error  in  the  determination  of  the  transport  number.  But  animal 
membranes  behave  diflferently,  at  least  for  most  aqueous  solutions; 
changes  are  caused  in  the  anode  and  cathode  part  which  are  not  due 
to  the  electrolytic  transference  of  the  ions ;  hence  the  determination 
of  the  transport  numbers  from  the  concentration  changes  which  ac- 
tually take  place  becomes  wrong. — Zeit.  f.  Elektrochemie,  July  24. 

Behavior  of  Bromine  Against  High-Tcnsion  Discharges. — Kellner. 
— A  German  Bunsen  Society  paper.  He  discovered  several  years  ago 
that  pure  dry  chlorine  gas  when  high-tension  electric  currents  are 
sent  through  it  shows  some  properties  which  the  ordinary  chlorine 
gas  does  not  possess.  He  has  now  made  experiments  with  very  care- 
fully purified  bromine  in  vessels  of  glass,  free  from  lead,  and  found 
yellow  crystals  deposited  on  the  walls  of  the  vessel;  he  does  not 
know  what  they  are. — Zeit.  f.  Elektrochemie^  July  24. 

Sterilizing  Water  by  Ozone. — H.  J.  van't  Hoff. — A  German  Bunsen 
Society  paper  on  the  Vosmaer-Lebret  system  of  sterilizing  water  at 
a  large  scale  by  means  of  ozone.  This  system  has  been  used  com- 
mercially, first  in  Schiedam,  later  in  Nieuwersluis,  near  Amsterdam. 
In  Schiedam  this  system  has  been  used  for  about  six  months,  for 
eleven  hours  per  day,  without  any  interruption.  An  alternator  gives 
alternating  current  at  1 10  volts  and  100  periods.  A  transformer  raises 
the  voltage  to  10,000,  at  which  tension  the  current  is  supplied  to  the 
ozone  apparatus ;  one  pole  of  the  same  is  earthed.  The  ozone  is 
formed  by  means  of  dark  discharge,  without  any  solid  dielectrics. 
Through  the  ozonizer  the  dried  air  is  driven  at  a  speed  of  about 
40  liters  per  minute;  a  concentration  of  3.5  to  5  mgr.  of  ozone  per 
liter  is  obtained.  For  sterilization  purposes  a  concentration  of  3 
to  3.5  mgr.  has  been  found  to  be  sufficient.  The  ozonized  air  is  then 
pumped  into  the  sterilizer,  which  it  enters  at  the  bottom  and  leaves 
at  the  top.  The  coarse  impurities  of  the  water  are  filtered  off  by 
means  of  a  quick  filter,  before  the  water  is  sterilized  by  the  ozone. 
He  gives  some  details  of  various  tests.  The  sterilizing  result  is  said 
to  be  at  least  as  good  as  with  other  ozonizing  systems ;  a  brief  com- 
parative table  of  such  systems  is  given.  The  cost  of  ozonization  is 
said  to  be  1/16  to  yi  cent  per  cubic  meter.  The  cost  of  installation  is 
not  given,  as  it  is  said  to  depend  upon  the  local  conditions.  Steril- 
ization by  ozone  is  generally  superior  to  central  sand  filtration.  It 
is  proposed  to  introduce  ozonization  at  the  water  works  in  Rotter- 
dam.— Zeit.  f.  Elektrochemie,  July  24. 

REFERENCES. 

Electrolysis  of  Chlorides. — Mueller. — An  illustrated  account  of  an 
experimental  investigation  of  "the  electromotive  behavior  of  the 
hypochlorous  acid  and  of  chloric  acid."  The  great  difference  of  the 
results  obtained  with  plain  platinum  anodes  used  with  platinized  plat- 
inum anodes  is  pointed  out. — Zeit.  f.  Elektrochemie,  July  3. 

Course  in  Physical  Chemistry. — Loeb  and  Rimbach. — An  illus- 
trated article  on  the  course  in  physical  chemistry  in  the  chemical 
laboratory  of  the  University  of  Bonn. — Zeit.  f.  Elektrochemie, 
July   10. 

Units,  Measurements  and  Instruments. 

Motor  Meters. — Bruger. — An  iihistratcd  paper,  read  at  the  recent 
annual  meeting  of  the  Association  of  German  Electrical  Engineers. 
In  an  ordinary  direct-current  motor  meter  the  speed  is  proportional 
to  the  power  only  when  the  friction  is  negligible.  If  there  is  friction, 
a  means  must  be  provided  by  which  the  error  resulting  from  the 
friction  is  annulled.  Several  such  devices  are  described.  He  has 
worked,  however,  in  another  direction,  endeavoring  to  avoid  this 
error  by  making  the  friction  negligible.  He  states  that  the  axle 
friction  is  very  small  compared  with  the  friction  of  the  brushes 
sliding  on  the  commutator;  the  latter  is  especially  great,  when  a 
brush  passes  from  one  segment  to  another.  He  describes  a  device 
of  Hartniann  and  Braun,  in  which  the  brush  friction  is  made  negli- 
gible by  using  three  commutator  segments  and  only  one  brush.  How 
this  is  done  is  shown  in  the  adjoining  diagrams,  Figs,  i  and  2.  Three 
active  coils,  a,  b,  c,  are  used,  arranged  at  angles  of  120  degrees  from 
one  another.  There  are  three  scries  of  resistances,  tt*!.  «'i.  a-i.  each 
belonging  to  one  coil.  Between  each  resistance  and  coil  the  commu- 
tator segment  is  inserted.  The  three  free  ends  of  the  series  resist- 
ances are  connected  together  and  .w  are  the  three  free  ends  of  the 
coils.  The  current  enters  through  the  junction  point  of  the  three 
resistances  and  leaves  the  system  through  the  brush  sliding  on  one 
commutator  segment.    Two  of  the  coils  have  always  the  same  polar- 


ity, while  the  third  one,  through  which  a  current  of  double  the 
strength  in  the  other  two  flows,  has  opposite  polarity-.  For  a  given 
current  and  given  number  of  turns  the  effective  ampere- win  dings 
are  the  greater  the  greater  the  series  resistances  in  comparison  with 
the  resistance  of  the  coils.  They  make  the  former  15  to  20  times  the 
resistance  of  the  coils.  He  describes  the 
construction  of  a  watt-haur-meter  and 
an  ampere-hour  meter,  and  then  gives  an 
account  of  experiments  in  which  he  tried 
to  devise  a  direct-current  motormeter,  in 
which  the  use  of  a  commutator  with 
brush  is  entirely  avoided.  He  has  suc- 
ceeded in  devising  a  motor  with  contin- 
uous movement  of  this  kind,  but  it  is 
not  yet  sufficiently  reliable  to  be  used 
in  a  meter;  he,  therefore,  uses  the  term 
"electromagnetic  moving  apparatus."  The 
principle  upon   which   it   is  based   is  as 


FIGS.  I    A.VD  2. — MOTOR   METER. 

follows:  Referring  to  the  adjoining  Fig.  3.  the  armature  coils  are 
each  wound  double,  the  twoparts  of  each  double  coil  being  connected 
in  parallel  with  each  other,  and  in  series  with  all  the  other  parts; 
the  current  flow  through  the  whole  series ;  each  part  of  the  double 
coils  is  in  series  with  a  small  bifilarly-wound  resistance  spiral  of 
bismuth,  which  is  fixed  to  the  armature  and  moves  with  it ;  the 
direction  of  winding  of  these  coils  is  such  that  the  currents  in  each 
pair  flow  in  opposite  directions  around  the  armature,  so  that  their 
ampere   windings    would   ordinarily   neutralize   each    other.      These 


FIG.  3. — MOTOR   METER. 

bismuth  ^irals  are  so  arranged  that  each  is  in  a  magnetic  field 
during  half  of  a  revolution  of  a  bipolar  motor,  and  while  in  that 
field  its  resistance  is  greatly  increased,  owing  to  a  well  known 
property  of  that  metal ;  consequent  decrease  of  current  in  one  of 
the  two  parallel  coils  enables  the  resulting  excess  of  ampere-wind- 
ings of  the  other  coil  to  become  effective  in  driving  the  motor,  as 
the  bismuth  spiral  of  this  other  coil  is  during  thattime  outside  of 
the  magnetic  field.  With  a  field  of  9,000  C.  G.  S.  units  he  obtains 
an  increase  of  resistance  of  nearly  40  per  cent.,  so  that  the  ac- 
tive current  is  always  about  35  per  cent,  stronger.  He  applies  the 
same  principle  to  an  oscillating  pendulum  motive  device,  diagram- 
matic illustration  of  which  is  given,  as  are  also  views  of  both  the 
completed  machines. — Elck.  Zeit.,  July  3. 
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Measuring  the  Iron  Losses  in  Transformers. — Goldschmidt. — A 
communication  in  which  he  describes  a  method  which  he  uses  in  iron 
tests  and  for  measuring  the  no-load  energy  of  small  transformers. 
The  iron  body  is  provided  with  two  windings,  one  consisting  of  a 
few  turns,  the  other  of  many  turns ;  the  latter  is  connected  to  the  volt- 
age coil  of  the  wattmeter,  while  the  current  flows  through  the  former. 
With  a  small  120-volt  transformer  the  no-load  current  was  0.5  am- 
pere. The  number  of  turns  of  the  120-volt  winding  was  80.  The 
deviation  of  the  needle  of  the  wattmeter  with  the  ordinary  connec- 
tions, was  so  small  that  it  could  not  be  used  to  take  a  reading.  When 
the  transformer  was  then  excited  by  an  auxiliary  winding,  consist- 
ing of  four  turns,  and  the  120-volt  winding  was  connected  to  the  volt- 
age coil  of  the  wattmeter,  the  deviation  of  the  needle  became  20 
times  larger.  By  this  method,  the  copper  loss  in  the  exciter  winding 
is  not  measured.  The  wattmeter  gives  the  pure  iron  loss.  It  is 
easy  to  put  on  a  separate  current  winding,  as  it  consists  of  only  a 
few  turns.— Elek.  Zeit.,  July  17. 

Standard  Cells. — Luther. — A  German  Bunsen  Society  paper,  in 
which  he  discusses  the  question  of  how  great  must  be  the  degree 
of  chemical  purity  of  the  electrolyte  in  order  to  obtain  the  required 
exactness.  One  Clark  cell  contained  an  impurity  of  50  per  cent,  by 
volume  of  glycerine,  the  electrolyte  in  another  Clark  cell  was  pure; 
the  difference  of  the  e.  m.  fs.  of  the  two  cells  was  found  to  be  0.00744 
volt  at  25  degrees.  From  the  theory  which  he  advances,  he  draws  an 
interesting  conclusion :  if  the  solid  crystals  in  a  standard  cell  with 
saturated  solution  (corresponding  to  the  zinc  sulphate  crystals  in  a 
Clark  cell  with  saturated  zinc  sulphate  solution)  are  free  from 
water  of  crystallization,  then  the  e.  m.  f.  must  be  independent  of  the 
impurities  and  of  the  solvent.  He  is  trying  to  devise  a  practical 
stand.ird  cell  for  which  this  is  fulfiled. — Zeit.  f.  Elektrochemie, 
July  24. 

Telegraphy,  Telephony  and  Signals. 

Space  Telegraphy. — Jackson. — A  paper  in  which  he  gives  a  num- 
ber of  valuable  observations  concerning  the  transmission  of  wireless 
signals  at  sea  across  intervening  land.  He  finds  that  some  of  the 
waves  are  capable  of  passing  through,  over,  and  possibly  round  the 
land,  though  in  doing  so  their  energy  is  reduced  to  an  extent  de- 
pending upon  the  height,  extent  and  nature  of  the  obstruction.  He 
describes  a  remarkable  case  of  an  extremely  precipitous,  narrow,  but 
high  promontory,  consisting  of  hard  rock  containing  iron  ore;  the 
distance  at  which  signals  could  be  exchanged  in  the  open  sea  was 
45  miles,  but  the  promontory  cut  them  off  entirely,  the  signals  ceasing 
abruptly  as  the  receiver  disappeared  behind  the  cliff.  Limestone  was 
found  to  be  less  obstructive,  and  sandstone  still  less  so.  Weather 
conditions  also  have  an  important  influence,  especially  in  sub-tropical 
regions;  in  the  Mediterranean,  a  sirocco  wind,  holding  moisture, 
salt  and  dust  in  suspension,  absorbs  the  waves  to  a  great  extent. 
Lightning  flashes  always  produce  signals,  and  sometimes  spell  words 
in  the  Morse  code,  though  the  usual  type  is  that  of  the  letters  e  i  in 
the  Morse  code.  The  absence  of  earthing  in  the  receiver  reduces 
the  signalling  distance  by  50  or  even  70  per  cent.,  and  its  absence  in 
the  transmitter  reduces  it  by  85  per  cent. ;  but  a  condenser  of  suitable 
capacity  acts  nearly  as  well  as  a  good  earth.  The  air  wire  is  prac- 
tically indispensable,  as  he  did  not  succeed  in  signalling  over  more 
than  two  miles  without  an  air  wire,  even  with  good  earthing. — Proc. 
Roy.  Soc,  July  8 ;  abstracted  in  Lond.  Elec,  August  8. 

REFERENCES. 

Multiple  Telegraphy. — Anizan. — The  conclusion  of  his  illustrated 
article  on  the  Mercadier  systems  of  multiplex  telegraphy. — Jour.  Tel., 
July  25. 

Statistics. — Statistical  tables  on  the  telephone  service  in  1900  in 
various  countries  of  the  earth,  the  United  States  not  being  included. 
Also  the  conclusion  of  the  statistical  report  of  the  Postal  and  Tele- 
graph Department  of  Italy  for  the  financial  year  1898-9. — Jour.  Tel., 
July  25. 

Miscellaneous. 

Magnetic  Separation  of  Zinc  Blende. — A  note  stating  that  the 
magnetic  separation  of  zinc  blende  from  mixed  sulphide  ores  by 
means  of  Wetherill  magnetic  machines,  is  now  being  carried  on  as  a 
regular  process  at  Denver,  Colo.  The  crushed  ore  is  separated  into 
galena-pyrites  and  pyrites-blende  classes.  The  latter  is  dried  and 
then  passed  over  the  Wetherill  machines,  producing  a  blende  which 
is  sold  to  zinc  smelters,  and  a  pyrites  product,  containing  some  lead 
and  about  5  to  7  per  cent.  Zn,  which  is  united  with  the-  galena-pyrite ; 
the  mixture  being  sold  to  the  lead  smelters.    The  capacity  of  the  zinc 


mill  at  Denver  is  about  40  to  45  tons  of  crude  ore  per  day. — Eng. 
and  Min.  Jour.,  August  16. 

German  Electrical  Engineers. — A  brief  review  of  the  recent  annual 
Dusseldorf  meeting  of  the  Association  of  German  Electrical  En- 
gineers. This  association  was  founded  in  1892,  in  order  to  further  the 
commercial  interests  of  the  electrical,  as  well  as  the  engineering  and 
scientific  interests  in  Germany.  The  latter  purpose  has  been  well  ful- 
filled, but  not  the  former ;  for  this  reason  a  separate  society  for  pro- 
tecting the  common  commercial  interests  of  the  German  electrical 
interests  has  just  been  founded.  The  papers  read  at  the  Dusseldorf 
meeting  will  be  noticed  in  the  Digest  as  soon  as  published. — Elek. 
Zeit.,  June  26. 

German  Bunsen  Society. — As  has  been  noticed  before,  the  German 
Electrochemical  Society  at  its  last  annual  meeting  changed  its  name 
into  the  German  Bunsen  Society  for  Applied  Physical  Chemistry. 
The  first  president  is  Dr.  Boettinger,  while  Prof,  van't  Hoff,  who  was 
the  first  president  up  to  the  present,  was  elected  second  president 
The  number  of  members  is  now  about  650.  A  good,  brief,  report  of 
the  proceedings  by  Danneel,  with  brief  abstract  of  those  papers  which 
are  of  special  interest  to  electrical  engineers,  appeared  in  the  Elek. 
Zeit.,  June  12.  The  different  papers  read  at  the  meeting  have  been  or 
will  be  duly  abstracted  in  the  Digest.  A  full  report  of  the  proceed- 
ings with  reprints  of  the  papers  has  begun  in  the  Zeit.  f.  Elektro- 
chemie, July  10,  17,  24,  31. 

REFERENCES. 

French  Electric  Industry. — Marmor. — An  illustrated  article  on  ma- 
chines built  by  the  Society  Schneider  du  Creusot. — Cosmos,  July  26. 

Conversazione. — Strecker. — An  illustrated  description  of  the 
various  apparatus  and  instruments  exhioited  at  a  recent  conversazione 
of  the  Berlin  Electrical  Socitty .—Elek .  Zeit.,  July  10,  17. 


New  Book. 


Diagrams  of  Mean  Velocity  of  Uniform  Motion  of  Water  in  Open 
Channels.     By  Irving  P.  Church.    New  York:  John  Wiley  & 
Sons.    II  diagrams  and  l  page  of  text.    Price,  $1.50. 
This  book  is  intended  to  facilitate  the  application  of  Kutter's  for- 
mula to  practical  work  by  giving  its  results  in  graphical  form.    Inas- 
much as  the  practical  application  of  Kutter's  formula  requires  the 
estimation  (guessing?)  of  a  suitable  "coefficient  of  roughness"  for  the 
particular    case    under    discussion,    the    diagrammatic    method    will 
easily  give  all  the  accuracy  attainable  in  the  circumstances,  and  this 
is  all  the  author  claims  for  it. 


BOOKS  received. 

Kohlrausch  Lehrbuch  der  Praktischen  Physik.  By  Dr.  F. 
Kohlrausch.  Leipzig:  B.  G.  Teubner.  610  pages,  illustrated.  Price,. 
8.60  marks. 

Die  Internationalen  Absoluten  Masse  Insbesondere  Die  Elec- 
trischen  Masse.  Fur  Studirende  der  Electrotechnik  in  Theorie 
und  Anwendung  Dargestellt  und  Durch  Beispele  Erlautert.  By 
Dr.  A.  von  Waltenhofen.  Braunchweig:  Friedr.  Vieweg  &  Son, 
306  pages,  42  illustration.    Price,  9  marks. 


Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society,  Secretary,  C.  J.  Reed,  Phila- 
delphia, Pa.  Next  meeting^  Niagara  Falls,  N.  Y.,  Sept.  15,  16  and 
17,  1902. 

American  Street  Railway  Association,  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago,  111.  Next  meeting,  Detroit,  Mich., 
Oct.  8,  9  and  10,  1902. 

The  American  Electro-Therapeutic  Association.  Annual  meet- 
ing, Hotel  Kaaterskill,  Catskill  Mountains,  N.  Y.,  Sept.  2,  3  and  4, 
1902. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa.  Next  meeting,  Mount  Washington 
Hotel,  White  Mountains,  N.  H.,  Sept.  9,  1902. 

Canadian  Electrical  Associ.\tion,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

Indiana  Electrical  Association,  Secretary,  Hal.  C.  Kimbrough, 
Muncie,  Ind.     Next  meeting,  Indianapolis,  Sept.  17  and  18,  1902. 
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International  Association  of  MuNiaPAL  Electeicians.  Next 
meeting,  Richmond,  Va.,  Oct.  7,  8  and  9,  1902. 

National  Electric  Light  Association,  Secretary,  James  B.  Ga- 
boon, 136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

New  York  State  Street  Railway  Association.  Next  meeting, 
Caldwell,  N.  Y.,  Sept.  9  and  10,  1902. 

Northwestern  Electrical  Association,  Secretary,  Thos.  R. 
Mercein,  Milwaukee,  Wis. 

The  Old-Time  Telegraphers'  and  Historical  Association,  Secre- 
tary, John  Brant,  195  Broadway,  New  York.  Next  meeting.  Salt 
Lake  City,  Utah,  Sept.  10,  11  and  12,  1902. 

Pennsylvania  State  Street  Railway  Association,  Secretary, 
John  Ruth.    Next  meeting,  York,  Pa.,  Sept.  10,  1902. 

U.  S.  Military  Telegraph  Corps,  Secretary  J.  E.  Pettit,  Postal 
Telegraph  Company,  Chicago,  111.  Next  meeting,  Salt  Lake  City, 
Utah,  Sept.,  10,  11  and  12,  1902. 

Vermont  Electrical  Association,  Secretary,  C.  C.  Wells,  Middle- 
bury,  Vt. 

Small  Electric   Locomotives  for  '*  Industrial  Railways." 


A  Gasoline-Electric  Dray. 


An  industrial  or  narrow-gauge  railway  has  become  a  very  de- 
sirable addition  for  the  transportation  of  material  about  the  yards, 
buildings  and  bays  of  a  large  manufacturing  plant.  If  the  cars  and 
loads  are  small,  one  man — and  at  the  most  two  men — can  push  them 
from  one  part  of  the  shop  to  another.  However,  if  there  are  grades 
about  the  plant  or  large  quantities  of  heavy  material  to  be  moved, 
recourse  must  be  had  to  some  greater  power.  The  storage  battery 
electric  locomotive  is  an  ideal  motive  power  for  the  purpose.     The 


narrow  gauge  electric  locomotive. 

view  of  one  now  in  service  in  the  Westinghousc  plant  gives  a  very 
good  idea  of  the  form  and  arrangement  of  such  a  locomotive. 

The  battery,  motors,  controllers  and  gear  cases  arc  above  the  plat- 
form surface,  so  that  all  the  vital  parts  can  be  inspected  or  repaired 
with  the  utmost  case.  The  locomotive  is  carried  on  two  swivcling 
trucks  with  every  wheel  a  driver,  giving  a  maximum  tractive  effort, 
and  enabling  it  to  draw  large  loads  and  ascend  heavy  grades.  It 
runs  smoothly  around  curves  of  12-foot  radius  so  that  all  parts  of 
works  arc  accessible. 

The  battery  is  recharged  at  night  or  at  intervals  during  the  day 
when  the  locomotive  is  idle.  It  is  divided  into  sections  through  the 
controller  with  the  motor,  armatures  and  fields  in  various  series- 
parallel  combinations.  No  rheostats  or  resistances  are  on  the  loco- 
motive, and  consequently  there  is  no  waste  of  energy  in  starting 
or  running.  Two  Westinghousc  vehicle-type  motors  are  mounted, 
one  driving  each  truck,  and  these  are  so  exactly  proportioned  to  the 
normal  output  of  the  batteries,  and  the  weight  of  the  locomotive 
th.it  they  are  not.  and  cannot  be  overloaded  by  the  motonnan.  One 
of  these  locomotives  is  capable  of  hauling  about  50  tons  on  the  level, 
and  corresponding  loads  on  grades. 

Two  of  these  locomotives  were  recently  furnished  to  the  West- 
inghousc Electric  and  Manufacturing  Company  and  the  Westing- 
house  Air-Brakc  Company  by  the  C.  W.  Hunt  Company,  which  com- 
pany also  supplied  the  industrial  railway  and  all  its  equipment. 


Some  few  months  ago  we  published  a  description  of  the  Fischer 
combination  gasoline-electric  vehicles.  The  latest  vehicle  com- 
pleted by  the  Fischer  Company  is  a  beer  truck,  for  Jacob  Ruppert, 


FIG.    I. — gasoline-electric   DRAY. 


the  New  York  brewer.  The  view  shown  in  Fig.  i  was  taken  of  the 
truck  while  making  its  regular  trip.  At  the  time  it  was  loaded  with 
83  half-barrels  of  beer,  or  very  near  nine  tons. 

In   general,   the   dimensions   of  the   truck   is  as   follows:     Totil 


KIG.   2. — ENGINE  AND   DYNAMO. 


length,  18  feet  4'j  inches;  width  inside  stakes.  5  feet;  width  over 
hubs,  7  feet  6  inches ;  wheel  base,  10  feet  6  inches;  size  of  wheel,  front 
36  inches,  rear  42  inches ;  equipped  with  7-inch  Calumet  solid  rubber 
tires.    Both  front  and  rear  axles  nrr  tmisrd     Thr  froni  <;prings  are 


FIG.  3. — DRfV-ING  UNIT  COMPLETE. 

of  the   platform   type,   the   rear   springs  are  half-elliptic   with    free 
sliding  ends.     All  strain  due  to  driving  is  taken  up  by  push-rodi 
from  spring  saddles  to  frame. 
The  power  equipment  consists  of  a  4-cylinder,  5^/2  x  6  gasoline 
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engine,  coupled  direct  to  a  g-kw,  iio-volt  dynamo,  running  at  550 
r.  p.  m.,  approximately. 

The  two  motors  are  of  8  hp,  each  capable  of  standing  an  overload 
of  150  per  cent.  The  battery  consists  of  44  i36-amp.-hour  cells  (3- 
hour  rate).  The  controller  has  five  speeds  each  way.  The  maximum 
speed  is  4J^  to  5  miles  per  hour,  with  full  load  on  level.  Fig.  2 
shows  the  engine  and  dynamo  complete.  Fig.  3  is  a  view  of  the  rear 
axle  and  motors  assembled  as  a  complete  driving  unit,  but  with  the 
gear  cases  removed. 

While  the  vehicle  was  being  tested,  it  is  reported  to  have  hauled 
a  7J^-ton  load  over  a  distance  of  12  miles,  one-third  of  which  was 
up  hill.  At  one  place  the  grade  reached  15  per  cent.  With  the  run 
completed,  the  gasoline  tank  was  filled,  thereby  ascertaining  how 
much  fuel  was  used.  It  cost  just  three-quarters  of  a  cent  per  ton- 
mile  to  haul  the  load  for  the  12  miles. 


New  Type  of  Telephone  Counter. 


The  cyclometer  is  a  widely  familiar  appli- 
ance in  connection  with  the  bicycle,  but  the 
Veeder  Manufacturing  Company,  of  Hart- 
ford, Conn.,  have  of  late  been  pushing  the 
novel  idea  of  applying  it  to  telephony,  and 
with  considerable  success.  The  Southern 
New  England  Telephone  Company,  of  New 
Haven,  Conn.,  and  the  Telephone  and  Tele- 
graph Company,  of  Boston,  have  been  test- 
ing the  appliance  for  some  time  past,  and 
report  satisfactory  results. 

A  glance  at  the  counter,  illustrated  here- 
with, will  at  once  suggest  the  manner  in 
which  it  is  to  be  attached  and  used.  The 
purpose  of  the  counter  is  to  enable  the  super- 
intendent of  the  telephone  exchange  to  learn 
the  number  of  calls  each  operator  is  answer- 
ing per  day,  as  well  as  the  total  number  of 
calls  answered  by  the  exchange  per  day.  A  record  is  not  secured 
every  day,  but  once  every  two  weeks,  or  possibly  one  day  every 
month.  If  it  is  found  that  some  girls  are  doing  considerably  more 
work  than  other  girls,  the  work  is  re-distributed. 

The  two  socket  screws  are  intended  to  screw  into  the  table  flush, 
and  in  front  but  slightly  to  the  right  of  the  operator.  The  counter 
is  attached  at  will  by  simply  inserting  the  two  pins  into  the  two 
socket  screws,  and  it  is  firmly  held,  as  can  be  noted  by  testing  the 
appliance.  The  operator  after  inserting  the  plug,  and  when  return- 
ing her  hand,  presses  the  lever,  and  when  this  is  done,  the  instru- 
ment registers  one.  The  Veeder  Company  will  supply  the  counters 
with  levers  pressing  from  or  towards  the  operator,  as  may  be  pre- 
ferred. 


TELEPHONE  COUNTER. 


Telephone  Switchboard. 


The  Western  Electrical  Supply  Co.  is  placing  a  new  telephone 
switchboard  on  the  market,  for  which  many  claims  of  superiority 
are  made.  The  combined  drop  and  jack  employed  is  claimed  to 
be  superior  not  only  in  mechanical  design,  but  also,  by  reason 
of  the  armature  being  mounted  on  the  front  end  of  the  coil,  and 
the  manner  in  which  it  is  constructed,  in  electrical  efficiency. 
It  is  stated  that  extensive  tests  have  shown  that  only  ore- 
fortieth  of  the  usual  expenditure  of  electrical  energy  is  neces- 
sary to  operate  this  drop.  Moreover,  the  simple  construction 
of  this  combined  drop  and  jack  appeals  very  strongly  to  the 
practical  telephone  man,  and  combining  these  features  with  the 
compactness  and  general  high  grade  construction  of  the  switch- 
board, the  manufacturers  believe  that  it  will  appeal  to  all  tel- 
ephone engineers. 

It  is  stated  that  the  manner  in  which  the  armature  is 
placed  is  a  decided  departure  from  other  devices  of  this  kind. 
The  drop  shutter  when  in  the  retained  position  rests  squarely 
upon  the  armature  itself,  the  rod  that  is  customarily  used  for 
holding  the  shutter  in  place  bemg  discarded.  Another  change 
is  that  the  armature  does  not  operate  on  any  hinge,  but 
rests  by  its  own  weight  on  a  knife  edge  at  the  bottom,  which  is 


on  the  principle  of  the  most  accurate  weighing  devices  in  com- 
mon use.  The  space  occupied  by  the  complete  structure  com- 
prising the  combined  drop  and  jack  is  only  one  by  one  and 
one-half  inches,  which  makes  the  switchboard  very  compact. 
Still  another  point  is  that  the  mechanical  restoring  device  is 
absolutely  positive  in  its  operation. 


Telephone  Service  for  a  New  Hotel  at  Indianapolis. 


The  Claypool  Hotel,  Indianapolis,  now  being  constructed  by  the 
Indiana  Hotel  Company,  will  own  and  operate  a  complete  telephone 
exchange,  with  a  telephone  in  each  guest  room,  as  well  as  in  the 
parlors  and  offices.  The  hotel  is  one  of  the  largest,  and  when  com- 
pleted will  be  one  of  the  finest  and  most  modernly  equipped  houses 
in  the  West.  The  building  and  its  furnishings  will  represent  an  in- 
vestment of  more  than  a  million  dollars. 

The  telephone  service  will  be  under  the  direction  of  the  hotel  man- 
agement, and  will  be  entirely  for  the  convenience  of  the  guests.  It 
is  intended  to  connect  the  hotel  system  with  the  public  city  exchange 
and  State  toll  line  system,  so  that  long-distance  connection  may  be 
made  from  any  part  of  the  house. 

The  equipment  will  be  furnished  by  the  International  Telephone 
Manufacturing  Company,  Chicago,  and  will  embody  all  of  the  im- 
provements in  this  line  recently  evolved  by  this  company.  The  sys- 
tem will  be  a  full  central-energy  lamp  signal,  double  supervisory 
switchboard  equipment,  with  long-distance  telephones. 

The  switchboard  cabinet  work  and  the  telephone  woodwork  will 
be  of  solid  mahogany  for  the  parlor  floors,  of  white  walnut  for  the 
ladies'  parlors,  and  will  match  the  fittings  throughout  the  house.  The 
working  parts  of  the  system  will  have  the  same  grade  of  work  as 
in  this  company's  public  exchange  equipment,  and  it  is  expected  it  will 
be  one  of  the  most  moderi^  and  efficient  hotel  telephone  systems  ever 
installed. 


An  Electrical  "  Snip. 


The  illustration  herewith  is  that  of  the  telephone  or  electrical  snip 
now  being  manufactured  by  the  Smith  &  Hemenway  Company,  296 
Broadway,  New  York  City.  This  device  is  made  from  the  highest 
grade  material,  and  nickel  plated.  It  is  made  very  heavy  and  with  a 
powerful  leverage  for  cutting  and  stripping  wire.    It  is  a  tool  useful 


ELECTRICAL      SNIP. 


to  any  lineman,  electrician,  bell-hanger  or  anyone  who  in  any  way 
strings  wire.  The  tool  is  up  to  the  high  standard  of  goods  made  by 
this  firm  in  durability,  finish,  etc. 


Three-Way  Valves. 


THREE-WAY  VALVES. 


The  Clayton  &  Lambert  Manufacturing 
Company,  of  Detroit,  Mich.^  are  making 
three-way  valves,  of  the  form  herewith 
illustrated.  They  are  used  in  large  quan- 
tities by  gas  and  gasoline  engine  makers, 
automobile  builders  and  others.  They  are 
made  out  of  close-grained,  red-valve  metal, 
and  are  furnished  with  and  without  dials, 
as  shown. 


NEWS  OF  THE  WEEK. 


Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET.— Money  closed  at  5  per  cent, 
for  thirty  to  ninety  days.  The  stock  market  was  somcwiiat  unsettled 
and  reactionary,  although  a  strong  undertone  was  exhibited.  West- 
ern Union  was  very  active  and  advanced  to  95^  on  pool  manipul?- 
tion,  facilitated  by  vague  reports  of  a  possible  combination  of 
telegraph  interests.  It  closed  at  the  highest  quotation — 95^ — a  net 
gain  of  25^  points,  the  lowest  figure  being  91^.  The  sales  aggre- 
gated 206,780  shares.  Steel  stocks  were  more  active  and  firmer, 
common  rising  to  415^  and  preferred  to  90^.  Tractions  were  weak 
and  neglected.  Brooklyn  Rapid  Transit  closing  at  66^,  a  net  loss  of 
J^  point,  and  Metropolitan  Street  Railway  at  147,  a  net  loss  of  % 
The  sales  were  16,200  and  2,800  shares,  respectively.  General  Elec- 
tric was  firm,  closing  at  187,  being  a  net  gain  of  2  points.  Westing- 
house  remains  inactive,  closing  at  220.  Other  closing  prices  were : 
American  District  Telegraph  38J/2,  a  net  gain  of  Yz  point;  American 
Telephone  and  Telegraph  lysY,  a  net  gain  of  6j/^  points  and  Com- 
mercial Cable  165,  a  net  gain  of  8j4  points.  Following  are  the 
closing  quotations  of  August  26: 

NEW   YORK. 

Aug.  19.  Aug.  26.  Aug.  19.  Aug.  26. 

American   Tel.    &   Cable.  —  —  General    Electric    185  192 

American    Tel.    &    Tel..  170^  '73^  Hudson    River    Tel —  — 

American     Dist.    Tel....   —  39  Metropolitan     St.     Ry...i47J4  147^ 

Brooklyn   Rapid  Transit.   67  67J4  N.    E.    Elec.    Veh.    Trns.  —               ^ 

Commercial    Cable    —  —  N.    Y.    &    N.   J.    Tel —  — 

Electric  Boat   23  28*  N.   Y.   E.    V.   T.    Co iiyi  iiH 

Electric    Boat    pfd 30  41*  Tel.   &  Tel.    Co.   Am —  — 

Electric   Lead    Reduc'n..      jH  2j4  Western    Union    Tel....   925^  955^ 

Electric   Vehicle    sJ4  sVi  West.    E.   &  M.    Co —  224 

Electric  Vehicle   pfd....    13  14  West.  E.  &  M.  Co.  pfd..   —  — 

BOSTON. 

Aug.  19.  Aug.  26.  Aug.  19.  Aug.  26. 

American    Tel.    &    TeL.iyoyi      173 J4  Western  Tel.  &  Tel.  pfd.  —         loi 

Cumberland  Telephone   .  —  —  Mexican   Telephone    ....      2}i       — 

Edison    Elec.     Ilium....  —  —  New    Eng.    Telephone. ..  141  j^      142H 

Erie    Telephone    —  —  Westinghouse   Elec —  — 

Western   Tel.    &  Tel....  —  30  Westinghouse  Elec.   pfd.   —         iioj^ 

PHILADELPHIA. 
Aug.  19.  Aug.  26.  Aug.  19.  Aug.  26. 

American    Railways    50  soJi     Phila.    Traction     99J4     99^ 

Elec.    Storage    Battery..   88  91         Phila.  Electric   6^         7% 

Elec.   Storage   Bat'y  pfd.  87  89        Pa.    Elec.    Vehicle —  — 

Elec.    Co.    of    America..     8J4         &Ji     Pa.    Elec.    Vehicle    pfd..     4  — 

CHICAGO. 

Aug.  19.  Aug.  26.                                            .\ug.  19.  Aug.  26. 

Central    Union    Tel —  —  National  Carbon  pfd....  100  — 

Chicago    Edison    —  —  Northwest    Elev.    com...   —  — 

Chicago    City    Ry 206  211  Union    Traction    16  — 

Chicago  Tel.   Co —  —  Union    Traction    pfd....    50*         — 

National  Carbon   32/4*       42  54 

•  Asked. 

PHILADELPHIA  BELL  TELEPHONE.— A  prominent  official 
of  the  Philadelphia  Bell  Telephone  Company  says:  "The  company 
has  about  completed  extensive  plans  for  redistricting  its  downtown 
business.  The  plans  involve  important  changes  in  four  stations. 
The  capacity  of  the  station  at  M?rket  Street,  which  was  built  to 
handle  5,000  connections,  has  been  severely  overtaxed  by  the  rapid 
increase  of  business  in  that  district,  and  it  has  become  necessary  to 
transfer  some  of  the  lines  heretofore  handled  there  to  the  station  at 
Eleventh  and  Filbert  Streets.  The  latter  station  now  accommodates 
4,000  lines,  but  will  be  rebuilt  to  accommodate  14,000.  In  addition 
to  these  changes,  the  capacity  of  the  station  at  Seventeenth  and 
Filbert  Streets  will  be  largely  inc-eased,  and  the  station  at  Seven- 
teenth and  Poplar  Stieets,  which  now  accommodates  2,000  connec- 
tions, will  bj  given  a  capacity  for  handling  16,000,  to  meet  the  growth 
of  business  in  that  district.  The  company  has  Issued  $1,000,000 
additional  stock,  making  total  capital  stock  $10,000,000,  leaving 
$2,000,000  authorized  still  to  be  issued  of  the  $4,000,000  increase 
voted  last  April.  There  was  a  total  gain  of  13,785  stations,  about 
10,000  in  Philadelphia  and  about  4,000  in  Delaware  and  Atlantic, 
between  January  i,  1902,  and  August  20. 

FEDERAL  TELEPHONE.— A  telegram  from  Cleveland  of  Au- 
gust 24  says:  The  Everctt-Moorc  syndicate  has  changed  its  plans 
with  reference  to  the  Federal  Telephone  Company,  and  no  further 
effort  will  be  made  to  bring  about  a  reorganization  of  that  concern. 
To-day  it  was  learned  that  not  a  single  company  would  remain  the 
property  of  or  in  control  of  the  Federal  Telephone  Company,  and  that 
that  organization  would  shortly  go  out  of  existence.  Henry  A. 
Everett  said  that  the  intention  is  to  fully  protect  the  stockholders  of 
the    Federal    Company    and    to    bring    about    a    dissolution    of    the 


company  in  about  a  month.  The  United  States  Teelphone  Company 
and  the  Cuyahoga  Telephone  Companies  will  be  handled  as  separate 
properties.  A  development  with  regard  to  the  People's  Telephone 
Company  at  Detroit,  is  expected  soon  and  it  is  to  be  arranged  by  an 
attorney.  It  is  believed  that  the  money  obtained  from  the  sale  of  the 
smaller  companies  will  more  than  offset  the  indebtedness  of  the 
Federal  Telephone  Company. 

BOSTON  EDISON.— The  amount  of  the  capital  stock  of  the 
Edison  Electric  Illuminating  Company,  of  Boston,  has  now  been 
increased  from  $7,850,400  to  $8,635,500  and  the  number  of  shares 
from  78,504  to  86,355.  This  issue  is  a  little  less  than  half  the 
amount  authorized  to  be  issued  by  the  Gas  Commissioners.  The 
directors  offer  to  stockholders  7,851  shares  at  $200  per  share,  at  the 
rate  of  one  new  share  for  every  ten  old  shares  now  held  by  them. 
The  right  to  subscribe  will  expire  at  the  close  of  business  October  8, 
1902. 

BELL  TELEPHONE.— An  official  of  the  American  Telephone 
and  Telegraph  says :  "The  subscription  books  of  the  company, 
which  closed  August  15,  shows  that  practically  all  the  new  stock 
was  subscribed  for  by  the  old  stockholders.  The  present  advance 
in  the  stock  from  around  163  to  172  has  been  principally  on  buying 
for  New  York  account,  judging  from  transfers,  although  there  has 
been  considerable  buying  for  local  account." 

ELECTRIC  STORAGE  BATTERY.— A  director  of  the  Electric 
Storage  Battery  Company  says :  "No  result  will  be  reached  as  to  the 
future  of  the  Electric  Storage  Battery  and  Stanley  Electric  Com- 
panies until  the  fall.  Mr.  Whitney  is  out  of  town  and  Mr.  Ryan  is 
abroad,  and  action  will  certainly  be  deferred  until  Mr.  Ryan  returns 
in  October." 

MORTGAGE. — A  mortgage  for  $2,000,000  has  been  given  to  the 
Federal  Trust  Company,  of  Cleveland,  by  the  Baltimore,  Washington 
and  Annapolis  Rail'vay  Company.  The  mortgage  guarantees  an 
issue  of  bonds  for  the  completion  of  the  road  from  Baltimore  to 
Washington  and  Annapolis,  an  important  article  in  regard  to  which 
appears  in  our  present  issue. 

THE  AUTOMATIC  ELECTRIC  COMPANY,  of  "Chicago,  has 
increased  its  capital  from  $2,000,000  to  $3,000,000.  This  is  the 
company  which  absorbed  the  Strowger  Automatic  Telephone  Com- 
pany last  January. 

BINGHAMTON  BONDS.— It  is  stated  that  all  the  outstanding 
bonds  of  the  Binghampton  (N.  Y.)  General  Electric  Company, 
amounting  to  $700,000,  are  called  for  redemption. 

DIVIDEND. — American  Railways  directors  have  declared  a  divi- 
dend oi  1%  per  cent.,  payable  September  16. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Favorable  conditions  obtain  in  all 
sections,  according  to  the  reports  received  by  the  mercantile  agencies, 
fall  jobbing  activity  being  widespread  and  reports  as  to  collections 
being  more  uniformly  encouraging  than  for  some  time  past.  Indus- 
trial activity  has  apparently  never  been  surpassed.  Gross  railway 
earnings  for  the  first  half  of  August  are  5  per  cent,  larger  than  during 
the  same  period  last  year,  while  the  net  returns  for  the  first  half 
of  1902,  though  reduced  in  May  and  June  by  strike  influences,  are 
nearly  5  per  cent,  better  than  for  the  same  period  in  1901,  the  best 
hitherto  recorded.  Fall  trade  is  at  its  height  at  most  of  the  leading 
centers,  and  buying  is  liberal ;  the  Southwest  reports  the  best  trade 
in  years.  The  lack  of  fuel  threatens  to  make  the  shortage  in  pig  iron 
acute;  rails  and  structural  material  continue  in  heavy  demand  the 
country  over,  and  machinery  manufacturers  arc  generally  crowded 
to  keep  up  with  their  orders.  The  end  of  the  coal  strike  is  yet  a 
future  event,  although  some  isolated  instances  of  collieries  resuming 
are  reported.  Some  Welsh  coal  has  been  imported  but  there  is  said 
to  be  little  profit  in  it  below  $9  per  ton.  The  business  failures  for 
the  week  ending  August  21,  as  reported  by  Bradstrcct's  numbered 
181,  the  same  as  the  week  previous,  also  the  same  as  the  corre- 
.-^ponding  week  last  year.  The  copper  market  was  dull  and  feature- 
less with  prices  a  shade  lower  but  in  the  buyers'  favor.  The  closing 
quotations  were:  Standard.  September-October,  iol4,@.\\]ic;  Lake, 
spot  to  December,  iiVScS'ii^c;  Electrolytic,  same  delivery,  11.40® 
11.50c;  casting,  ii.35@ii50c. 

THE  MANSFIELD  ENGINEERING  COMPANY,  Mansfield, 
Ohio,  will  build  a  large  power  bourse  and  will  purchase  two  genera- 
tors, three  boilers,  two  engines,  compressors,  etc.  All  machinery  will 
be  operated  by  motors,  about  twelve  of  which  will  be  required. 


August  30,  1902. 
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EXPORTS  OF  ELECTRICAL  MATERIALS.— The  following 
are  the  exports  of  electrical  materials  and  machinery  from  the  port 
of  New  York  for  the  week  ended  August  16:  Antwerp — 26  pkgs. 
material,  $1,193;  12  pkgs.  material,  $1,531.  Brussels — I  pkg.  material, 
^100.  Bristol — 10  pkgs.  machinery,  $700.  Barcelona — 16  pkgs.  ma- 
chinery, $1,353.  British  Guiana — 17  pkgs.  material,  $407.  British 
East  Indies — i  pkg.  material,  $25.  Bilboa — 7  pkgs.  material,  $550. 
Berlin — 3  pkgs.  material,  $1,500.  British  Australia — 3  pkgs.  ma- 
chinery, $115;  62  pkgs.  material,  $3,142.  British  West  Indies — 86 
pkgs.  material,  ^773.  British  Possessions,  all  others — 4  pkgs.  ma- 
terial, $194.  British  Possessions  in  Africa — 54  pkgs.  machinery, 
$3,414;  234  pkgs.  material,  $13,267.  Colchester — 2  pkgs.  material, 
J$I53.  Central  America — 12  pkgs.  material,  $375.  Copenhagen — 5 
pkgs.  machinery,  $155.  Cuba — 34  pkgs.  material,  $766.  Chili — 13 
pkgs.  material,  $967.  Dutch  West  Indies — 5  pkgs.  material,  $90. 
Ecuador — i  pkg.  material,  $210.  Glasgow — 5  pkgs.  material,  $225 ; 
24  pkgs.  machinery,  $1,275.  Genoa — 80  pkgs.  material,  $1,165. 
Hamburg — 12  pkgs.  machinery,  $1,524;  34  pkgs.  material,  $1,757. 
Havre — 9  pkgs.  machinery,  $500;  30  pkgs.  material,  $1,250.  London 
— 74  pkgs.  machinery,  $2,729;  91  pkgs.  material,  $4,569;  17  pkgs. 
electrical  cable,  $2,168.  Liverpool — 271  pkgs.  machinery,  $18,765 ; 
163  pkgs.  material,  $6,388.  Manchester — 117  pkgs.  machinery,  $13,- 
665.  Munich — 2  pkgs.  material,  $220.  Naples — 2  pkgs.  material, 
•  $10.  New  Castle — 5  pkgs.  machinery,  $765.  Newfoundland — 10 
pkgs.  material,  $75.  Nova  Scotia — 22  pkgs.  material,  $224.  Peru — 
14  pkgs.  material,  $453.  Portsmouth — i  pkg.  material,  $82.  Stock- 
holm— I  pkg.  material,  $32 ;  i  pkg.  machinery,  $30.  San  Domingo — 
4  pkgs.  material,  $67.  Saragossa — 8  pkgs.  material,  $150.  Tas- 
mania— 16  pkgs.  material,  $954.  U.  S.  Colombia — 9  pkgs.  material, 
$520.  Venezuela — 4  pkgs.  material,  $69.  Vienna — 2  pkgs.  machinery, 
$84. 

ALLIS  ENGINES  IN  SCOTLAND.— The  following  is  reported 
from  Glasgow  by  the  Iron  Age :  The  performance  of  the  Allis  en- 
gines at  the  Glasgow  electric  tramway  station  has  never  ceased  to 
greatly  interest  all  engineers,  owing  to  the  fact  that  the  installation 
of  American  machinery  in  a  station  at  Glasgow,  the  center  of  a  great 
engineering  district,  involved  much  discussion.  The  question  of  early 
delivery  was  a  prominent  element  in  the  decision  of  the  Glasgow 
council,  but  the  American  makers  were  not  satisfied  with  the  kudos 
which  came  from  the  acknowledgment  of  the  authorities  that,  but 
for  the  Allis  engines,  the  electric  tramways  would  not  have  been  avail- 
able at  the  opening  of  the  exhibition.  They  have  had  exhaustive 
tests  made  by  Professor  Barr,  of  Glasgow  University,  whose  reports 
carry  conviction  because  of  his  skill  and  experience  in  such  work. 
I  have  had  a  reading  of  the  report,  which  is  highly  creditable  to  the 
Allis  engine.  The  consumption  of  steam  per  indicated  horse-power, 
as  measured  by  the  condensed  water,  proved  to  be  12.12  pounds,  and 
the  mechanical  efficiency  of  the  engines  was  96  per  cent.  The  engines 
of  4,000  indicated  horse-power  are  coupled  to  2,500  kw  triphase  elec- 
tric generators  and  the  ratio  of  the  indicated  horse-power  to  the 
electric  horse-j)Ower  proved  to  be  92  per  cent.  Mr.  Parshall,  the  con- 
sulting engineer  for  the  Glasgow  corporation,  commenting  upon  the 
report,  says  that  the  engines  are  working  perfectly  well  in  all  re- 
spects and  have  been  from  the  beginning. 

ELECTRICITY  IN  ENGLAND.— "Apparently  we  are  about  to 
witness  a  kind  of  electrical  boom,"  says  a  leading  English  financial 
journal.  "This  country  has  been  singularly  slow  in  adopting  elec- 
tricity. Former  generations  of  Englishmen  were  quick  to  perceive 
the  advantages  of  new  inventions  and  to  turn  them  to  commercial 
account.  But  during  the  past  quarter  of  a  century  or  so  there  has 
been  a  strange  apathy.  There  is  no  doubt  that  in  regard  to  electricity 
we  have  fallen  entirely  behind  the  United  States,  Germany  and  France, 
and,  indeed,  some  of  the  smaller  countries,  too.  Perhaps  there  may  be 
an  ultimate  advantage  in  this.  We  were  the  first  in  adopting  railways, 
and  no  doubt  part  of  their  present  unsatisfactory  condition  is  due 
to  that  fact.  From  what  we  learn,  it  seems  to  be  clear  that  a  great 
development  of  electrification  of  railways  is  imminent.  The  North- 
eastern Railway  Company  has  decided  to  electrify  its  Newcastle  sub- 
urban lines.  There  is  keen  competition  for  all  sorts  of  electrical 
railway  enterprises  here  in  London.  Curiously,  however,  there  does 
not  seem  to  be  keen  interest  in  establishing  great  electrical  companies. 
We  have  nothing  in  this  country  to  compare  with  the  leading  elec- 
trical companies  in  the  United  States  and  in  Germany.  Whether  the 
prospect  of  the  electrification  of  railways  will  stir  up  our  moneyed 
'  classes  remain  to  be  seen.  If  it  does  not,  American  and  German  com- 
panies will  reap  a  handsome  harvest,  due  to  the  inertia  of  our  own 
manufacturers." 

EDISON  ORE  PROCESS.— The  English  correspondent  of  the 
Iron  Age  writes :  "All  the  preference  shares  for  the  Dunderland  Iron 
^  Ore  Company,  formed  to  work  the  Edison  magnetic  process  on  the 
Dunderland  estate,  in  Scandinavia,  have  been  taken  up.  Operations 
have  been  vigorously  commenced  through  the  contracting  com.pany — 
the  Standard  Construction  Company — and  1,500  men  are  already  em- 
ployed in  making  the  line  and  otherwise  preparing  for  the  works. 


Sir  David  Dale,  the  chairman  of  the  company,  speaks  very  hope- 
fully of  the  prospect.  Sir  J.  Lawrence,  M.  P.,  states  that  the  ulti- 
mate profit  which  the  Standard  Construction  Corporation  are  to  get 
out  of  this  undertaking  is  not  to  exceed  £40,000.  The  reason  for 
the  creation  of  the  Standard  Construction  Corporation  was,  among 
other  things,  that  a  private  contractor  would  charge  a  great  deal  more 
for  carrying  out  the  work  than  it  could  be  done  for  by  those  specially 
acquainted  with  this  class  of  undertaking,  and  it  is  computed  that  the 
Dunderland  Ore  Company  save  £200,000  by  contracting  the  work 
through  the  Standard  Construction  Corporation.  The  Edison  Ore 
Milling  Company  get  no  profit  out  of  the  Dunderland  Ore  Company, 
except  in  paper — that  is  to  say,  there  is  no  cash  profit." 

FRENCH  INDUSTRIALS.— Mr.  Arthur  Rafifalovich,  in  Le 
Marche  Financier,  gives  a  list  of  industrial  securities  quoted  on  the 
Paris  Bourse,  showing  the  quotations  at  the  end  of  1900  and  at  the 
end  of  1901.  In  almost  every  case  the  depreciation  has  been  con- 
siderable. The  crisis  in  industrial  securities  began  in  1900,  and,  there- 
fore, the  comparison  instituted  by  M.  Raffalovich  is  not  with  the 
highest  quotations.  A  few  of  the  instances  given  by  him  will  be 
instructive  to  show  what  heavy  losses  were  incurred  during  1901. 
The  shares  of  the  Compagnie  de  Traction,  which  were  quoted  at 
156  at  the  end  of  1900,  were  only  29  at  the  end  of  1901.  Those  of 
the  Compagnie  Generale  de  Traction  fell  in  the  course  of  the  year 
from  149  to  Z2>'>  those  of  the  Voitures  a  Paris  from  260  to  153;  those 
of  the  Bateaux  Parisiens  from  476  to  240;  those  of  the  Est-Parisien 
from  408  to  117;  those  of  the  Compagnie  Generale  Parisiene  from 
338  to  207;  those  of  the  Malfidano  from  1,025  to  410,  and  those  of 
the  Fers  et  Aciers  Robert  from  123  to  54^. 

WESTERN  POWER  COMPANY.— James  D.  Schuyler,  of  Los 
Angeles,  connected  with  the  Western  Power  Company,  said  recently 
that  the  company  was  actively  engaged  in  carrying  out  its  plans  for 
an  electric  power  transmission  to  San  Francisco.  Engineers  and 
laborers  are  at  work  in  the  Big  Meadows  region  on  the  reservoirs 
and  tunnels  that  will  be  necessary  for  the  completion  of  the  great 
enterprise.  This  supply  of  water  will  supplement  that  which  has 
been  acquired  by  the  purchase  of  the  Big  Bend  Tunnel  water  sys- 
tem from  Frank  McLaughlin  and  his  associates.  It  will  cost  about 
$500,000  to  pat  this  hydraulic  system  into  proper  condition  to 
operate  electric  generators.  The  distance  of  transmission  from  the 
Big  Bend  tunnel  site  to  San  Francisco  would  be  about  150  miles, 
while  from  the  Big  Meadows  source  it  is  about  180  miles. 

ROBERT  W.  BLACKWELL  &  CO.— The  following  has  been 
received  from  the  above  firm :  "We  beg  to  advise  you  that  we  shall 
close  our  branch  office  at  120  Liberty  Street,  New  York,  on  the  31st 
of  August,  1902.  On  and  after  that  date,  all  our  shipments  from 
America  will  be  in  charge  of  Messrs.  Lunham  and  Moore,  Produce 
Exchange,  New  York  City.  All  correspondence  should  in  future  be 
directed  to  our  principal  office.  No.  59  City  Road,  London,  E.  C, 
England.  Kindly  advise  your  several  departments  to  take  immediate 
note  of  the  above."  The  reason  appears  to  be  the  domestic  activity 
which  prevents  the  export  of  various  specialties,  as  prices  are  high, 
shipments  are  delayed,  and  some  of  the  manufacturers  are  too  busy 
even  to  quote  for  foreign  orders. 

FOREIGN  ORDERS  FOR  SIGNALS.— The  Northeastern  Rail- 
way Company,  of  England,  has  awarded  a  contract  to  the  Hall  Signal 
Company,  of  this  city,  for  the  equipment  of  10J/2  miles  of  its  double 
track  main  line  with  the  lew  Hall  automatic  normal  danger  block 
system  of  signals,  from  Alne  to  Thirsk.  The  award  of  this  con- 
tract represents  a  probable  revolution  in  the  signaling  of  British  rail- 
way lines,  as  it  is  believed  that  the  Northeastern  and  miny  other 
British  railway  companies  will  adopt  the  American  system  for  use 
over  all  their  lines,  in  place  of  the  English  block  system  now  in  use. 

AUTOMATIC  TELEPHONE  CONTRACTS.— The  Automatic 
Electric  Company,  of  Chicago — Strowger  system — have  recently  been 
awarded  the  contracts  to  equip  the  i.idependent  exchanges  in  the 
cities  of  Columbus  and  Dayton,  O.,  with  their  apparatus.  Each  of 
these  exchanges  is  to  have  an  ultimate  capacity  of  19,000  subscribers. 
The  former  is  to  have  an  initial  installation  of  6,000  stations,  while 
the  latter  will  begin,  it  is  said,  with  7,000  telephones  connected  up. 
Tl-ese  run  far  beyond  anything  attempted  so  far  in  the  automatic 
telephone  field. 

OTIS  ELEVATOR  ORDERS.— This  summer  has  been  a  remark- 
able season  for  the  elevator  industry,  the  Otis  Elevator  Company  re- 
porting that  within  the  past  week  it  has  closed  contracts  for  m^  less 
than  40  hydraulic  passenger  elevators,  to  be  installed  in  New  York 
City  in  large  office  buildings.  Last  week's  orders  include  51  electric 
elevators  for  New  York  City  alone.  Several  of  these  are  of  the 
full  automatic  or  push  button  type,  where  no  attendant  is  required. 

EQUIPMENT  OF  LOOM  WORKS.— The  contract  for  the  entire 
electrical  and  mechanical  equipment  for  the  new  Philadelphia  plant 
of  the  Crompton  and  Knowles  Loom  Wo'-ks,  of  Worcester,  Mass., 
has  been  placed  with  Sargent,  Conant  &  Co.,  of  Boston.  Power  for 
the  entire  works  will  be  transmitted  and  distributed  electrically. 
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THE  STANDARD  VITRIFIED  COMPANY,  39-41  Cortlandt 
Street,  New  York,  was  established  July  i,  1902,  and  incorporated  by 
Mr.  R.  W.  Lyle,  as  president,  and  B.  S.  Barnard,  vice-president  and 
secretary.  Mr.  Lyle  has  had  an  experience  of  thirty-five  years  in  the 
art  of  clay  working,  and  of  late  years  his  time  has  been  devoted 
entirely  to  the  invention  of  different  forms  of  conduit  to  be  made  in 
vitrified  clay.  He  has  recently  had  awarded  to  him  four  separate 
patents  on  multiple  duct  conduit,  which  this  concern  will  put  on  the 
market.  The  company's  factory,  situated  at  South  River,  N.  J.,  is 
one  of  the  largest  in  the  world,  having  150  acres  of  stoneware  clay, 
which  will  vitrify  and  make  some  of  the  best  conduit  known.  It 
also  proposes  to  manufacture  a  single  duct  conduit  with  self-center- 
ing joint.  This  is  very  economical  construction,  as  an  ordinary 
laborer  can  lay  it.  It  requires  no  mandril  or  chalk  lines,  and  aligns 
itself  during  construction.  It  also  manufactures  a  third-rail  insulator 
that  is  used  on  the  Manhattan  Elevated,  New  York  City,  and  by  the 
Westinghouse  Electric  Manufacturing  Co.,  London,  England.  Mr. 
Barnard  who  has  been  in  the  electrical  field  for  many  years,  is  with 
Mr.  Lyle,  and  from  the  experience  of  both  of  these  gentlemen,  both 
in  manufacturing  and  following  the  trade  closely,  their  success  is 
assured.  The  company  expects  to  have  a  capacity,  at  this  one  factory, 
of  25,000,000  feet  a  year.  It  is  able  to  ship  by  water  to  all  seacoast 
points,  and  by  rail  at  very  favorable  rates.  Its  catalogue  is  in  the 
printer's  hands,  though  it  is  able  to  take  orders  at  the  present  time 
and  give  immediate  delivery.  The  Electrical  World  and  Engineer 
has  on  many  occasions  referred  to  the  conduit  made  by  Mr.  Lyle, 
and  his  new  inventions  should  be  more  or  less  interesting  to  those 
intending  underground  construction. 

MEXICAN  WATER  POWERS.— A  great  amount  of  United 
States  capital  is  going  into  the  Guanajuato  mining  district  of  Mexico, 
which  gives  promise  of  becoming  one  of  the  great  mining  fields  on  the 
American  continent.  The  organization  of  the  Guanajuato  Power  and 
Electric  Company  has  been  a  factor  in  inducing  the  investment  of 
capital  in  the  district.  This  company  will  expend  about  $1,500,000  in 
harnessing  the  waters  of  the  River  Duero  near  the  City  of  Lamora 
and  transmitting  power  no  miles  to  the  City  of  Guanajuato.  From 
the  distributing  station  at  Guanajuato  the  power  will  be  transmitted 
to  every  mining  district  of  importance  in  the  vicinity.  Chas.  A. 
Coffin  and  John  S.  Barrett  of  the  General  Electric  Company,  E. 
Rollins  Morse,  John  Hays  Hammond  and  others  prominent  in  mining 
and  electrical  circles,  are  identified  with  the  company.  The  power 
plant  will  cost  $1,000,000  and  be  completed  in  about  a  year.  It  will 
have  an  initial  capacity  of  3,000  hp  and  will  be  increased  to  7,000  hp. 
It  will  make  possible  the  extraction  of  millions  of  tons  of  low-grade 
ore  that  heretofore  it  has  not  paid  to  extract  on  account  of  expense 
of  steam  power.  A  large  water  power  plant  is  also  to  be  built  in 
Mexico  for  pumping  and  lighting  purposes  at  Parras  and  Viesca; 
also  farms  along  the  lines  for  a  distance  of  forty  miles.  Water  will 
be  utilized  from  the  mountain  tunnel  now  being  constructed  at  San 
Lorenzo.  Capitalists  at  San  Lorenzo,  Parras  and  Viesca,  State  of 
Coahuila,  are  reported  to  be  interested  in  the  project. 

RAW  HIDE  PINIONS  IN  ENGLAND.— Mr.  A.  Tait,  assistant 
manager  of  the  works  of  Messrs.  George  Angus  &  Co.,  Ltd.,  New- 
castle-on-Tyne,  England,  and  one  of  the  largest  leather  manufac- 
turers of  the  United  Kingdom,  recently  spent  two  weeks  in 
Syracuse,  N.  Y.,  having  come  to  this  country  especially  to  visit  the 
works  of  the  New  Process  Raw  Hide  Company.  An  arrangement 
was  made  with  Messrs.  Angus  &  Co.,  by  T.  W.  Meachcm,  president 
of  the  rawhide  company,  during  a  recent  trip  abroad,  whereby  the 
English  concern  is  to  establish  a  plant  in  England  for  the  manufac- 
ture of  rawhide  gears  and  other  products  under  the  patents  and  pro- 
cesses of  the  New  Process  Ra\/  Hide  Company  and  using  the  latter 
company's  trade  mark.  The  plant  it  is  expected  will  take  care  of  the 
company's  business  not  only  in  Great  Britain  but  throughout  Europe, 
Messrs.  Angus  &  Co.  having  offices  in  nearly  all  of  the  principal 
cities  and  therefore  being  excellently  situated  to  care  for  this  trade. 
Upon  Mr.  Tail's  return  to  England  he  will  place  orders  with  Amer- 
ican firms  for  the  latest  gear  making  machinery  and  will  proceed  at 
once  with  the  fitting  out  of  the  new  factory,  which  will  also  be 
located  at  Newcastlc-on-Tync.  Messrs.  Angus  &  Co.  have  been  the 
agents  of  the  New  Process  Raw  Hide  Company  in  great  Britain  for 
eight  years  and  have  a  well-established  trade  in  these  specialties. 

DICK.  KERR  &  CO. — English  ad\ices  note  that  an  amalgamation 
has  taken  place  between  Dick,  Kerr  &  Co.  and  the  English  Electric 
Manufacturing  Company  of  Preston.  These  two  companies,  along 
with  the  lilcclric  Railway  and  Tramway  Carriage  Works,  Limited, 
also  of  Preston,  have  previously  been  closely  connected  in  engineer- 
ing contracts,  such  relations  being  facilitated  by  the  fact  that  Messrs. 
Dick,  Kerr  &  Co.  are  the  principal  shareholders  in  both  the  other 
companies.  It  has  been  found,  however,  that  persons  having  con- 
tracts at  disposal  could  not  quite  understand  the  action  of  Messrs. 
Dick,  Kerr  &  Co.  accepting  contracts  and  giving  portions  of  them  to 
the  other  companies.  Tlierefore  it  has  been  thought  advisable  to 
bring  the  interests  of  each  closer  together  by  amalgamating  with  the 


English  Electric  Manufacturing  Company,  and  it  is  stated  that 
possibly  in  the  near  future  the  same  proceedings  may  be  taken  with 
respect  to  the  Carriage  Works  Company. 

TRAIN  LIGHTING  CONTRACT.— The  Consolidated  Railway 
Electric  Lighting  and  Equipment  Company,  of  100  Broadway,  New 
York,  has  contracted  with  the  Chicago,  Rock  Island  and  Pacific  to 
equip  with  its  "Axle  Light"  system  of  electric  lights  and  fans  all  the 
cars  now  being  constructed  by  the  Pullman  Company  to  be  used  in 
the  new  limited  trains  that  go  into  service  November  i  between 
Chicago  and  San  Francisco  via  the  Rock  Island  and  Southern 
Pacific.  This  is  the  system  of  electric  car  lighting  now  in  use  on  the 
twenty-hour  trains  of  the  New  York  Central  and  Lake  Shore,  and 
Pennsylvania  Limited,  and  also  on  the  finest  trains  of  the  Atchison, 
Grand  Trunk,  Chicago  Great  Western,  Missouri  Pacific  and  St 
Louis  and  San  Francisco,  01.  the  dining  cars  of  other  leading  railway 
lines ;  also  on  all  private  Pullman  caars,  and  on  nearly  all  th? 
official  cars  of  railway  presidents  and  general  managers. 

ALLIS-CHALMERS  ENGINE  SALES  FOR  JULY,  included 
Milwaukee  Electrical  Railway  and  Light  Company.  Milwaukee,  Wis,, 
two  vertical  cross  compound  direct  coupled  engines,  cylinders  28  in. 
and  60  in.  by  49  in.  (fourth  order).  American  Steam  and  Wire 
Company,  Pittsburg,  Pa.,  six  pairs  of  vertical  cross  compound  steeple 
type  plowing  engines,  steam  cylinders  46  in.  and  86  in.  by  60  in.,  air 
cylinders  87  in.  and  87  in.  by  60  in.,  two  vertical  low  pressure  long 
crosshead  blowing  engines,  cylinders  80  in.  and  87  in.  by  60  in.  New 
Orleans  Railways,  New  Orleans,  La.,  two  vertical  cross  compound 
direct  connected  engines,  cylinders  38  in.  and  80  in.  by  60  in. 

THE    CLOVERDALE    LIGHT    AND    POWER    COMPANY 

which  was  recently  incorporated  with  Asti,  Sonoma  County,  Cal.,  as 
the  principal  place  of  business,  will  install  a  6oo-hp  electric  plant. 
The  directors  are  A.  Sbarboro,  P.,C.  Rossi  and  Alfred  E.  Sbarboro, 
of  San  Francisco ;  W.  T.  Brush  and  C.  E.  Humbert,  of  Cloverdale. 
The  power  house  and  dams  are  now  being  constructed  on  Sulphur 
Creek,  where  electric  power  will  be  generated  and  transmitted  to 
Cloverdale,  Asti,  Geyserville  and  other  points.  Contracts  will  soon 
be  let  for  the  machinery  through  the  Engineering  Offices,  San  Fran- 
cisco. 

WIRING  PROPOSALS.— Sealed  proposals  will  be  received  at  the 
Supervising  Architect's  office,  United  States  Treasury  Department, 
Washington,  until  2  o'clock  p.  m.  on  the  third  day  of  September, 
1902,  for  the  installation  of  a  conduit  and  electric  wiring  system  for 
the  Hygienic  Laboratory,  United  States  Marine  Hospital  Service, 
Washington,  D.  C,  in  accordance  with  the  drawings  and  specification, 
copies  of  which  may  be  obtained  at  the  discretion  of  the  supervising 
architect.     James  Knox  Taylor,  supervising  architect. 

GENERATORS  FOR  JAPANESE  ARSENAL.— The  Japanese 
GoverniTient,  through  Rear  Admiral  Yamouchi,  who  has  just  sailed 
for  the  Far  East,  after  a  short  visit  to  the  United  States,  has  placed 
a  contract  with  the  Westinghouse  Electric  and  Manufacuring  Com- 
pany for  two  400-kw  generators  and  a  number  of  motors,  which  will 
be  installed  for  both  light  and  power  use  in  the  Kure  arsenal.  It  is 
anticipated  that  further  contracts  will  be  placed  shortly  after  Admiral 
Yamouchi  reaches  Japan. 

MAGNESIA  COVERING  CONTRACT— The  Philip  Orey 
Manufacturing  Company,  Lockland,  O.,  manufacturers  of  Carey's 
magnesia  and  asbestos  sectional  steam  pipe  and  boiler  coverings,  etc., 
has  been  awarded  the  contract  to  furnish  its  85  per  cent,  carbonate  of 
magnesia  covering  for  the  power  station  of  the  Manhattan  Railway 
Company,  Seventy-fourth  Street  and  East  River.  The  contract 
amounts  to  approximately  $25,000. 

BALL  ENGINE  CONTRACTS —Col.  W.  H.  Dewey,  Mampa, 
Ida.,  has  purchased  for  his  mines  two  engines  built  by  the  Ball 
Engine  Company,  Erie.  Pa.,  which  will  furnish  power  for  lighting. 
A  150  hp  engine  built  by  the  Ball  Engine  Company  is  being  installed 
at  the  Williams  Brothers  Company,  pickle  manufacturers,  Detroit, 
Mich.,  and  wil.  be  used  for  electric  light  and  power. 

LIGHTING  PLANT  FOR  COSTA  RICA— The  General  Electric 
Company  has  secured  a  contract  from  the  United  Fruit  Company, 
of  Boston,  for  the  equipment  of  an  electric  lighting  plant  to  be  built 
in  Port  Limon,  Costa  Rica.  At  present  that  Central  American  town 
employs  kerosene  for  illuminating  purposes. 

SHANGHAI  TR.XCTION  SCHEME  REJECTED.— The  China 
house  of  Fearon  Daniel  &  Co..  90-96  Wall  Street,  has  received  cable 
advices  from  its  Shanghai  office  that  the  municipality  of  that  Chinese 
city  have  rejected  the  electric  traction  propositions  submitted  last 
month  by  various  electrical  concerns. 

THE  PITTSBURG  VALVE  AND  FITTINGS  COMPANY  is 
building  new  works  at  Barberton.  O..  and  has  placed  a  contract  with 
the  Westinghouse  Electric  and  Manufacturing  Company  for  the 
electrical  equipment,  which  includes  generators,  motors  and  swit«h- 
hoards. 
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The  telephone. 


COVINA,  CALIF. — The  Home  Telephone  Company  of  Covina  has  incor- 
porated with  a  capital  stock  of  $50,000.  Directors:  J.  O.  Houser,  J.  D.  Reed, 
H.  M.  Houser,  C.  E.  Crawford,  all  of  Covina,  and  P.  T.  Spencer,  of  Los 
Angeles. 

MONTREAL,  CAN. — The  Bell  Telephone  Company  of  Canada  has  secured 
a  permit  for  a  $20,000  addition  to  its  building  on  Aqueduct  Street. 

COLORADO  SPRINGS,  COLO.— The  Citizens'  Telephone  Company  will  ask 
the  city  council  for  a  franchise  to  do  business  in  this  city. 

PUEBLO,  COLO. — Mr.  J.  E.  Rizor  and  F.  M.  Merit  and  others  petitioned  the 
city  council  for  a  franchise  to  construct  and  operate  a  telephone  exchange.  It 
was  granted  with  conditions. 

AURORA,  ILL. — The  Inter-State  (Northwestern)  Telephone  Company  is 
building  and  equipping  a  plant  at  Springfield. 

COFFEEN,  ILL.— The  City  Council  has  granted  the  Citizens'  Mutual  Tel- 
ephone Company  a  twenty-five-year  franchise. 

PEKIN,  ILL. — The  contract  has  been  awarded  for  the  construction  of  the 
Canton  Home  Telephone  system  to  Jones  &  Winter. 

PEKIN,  ILL. — The  Citizens'  Telephone  Company  of  Pekin  was  granted 
a  fifteen-year  franchise  by  the  village  of  East  Peoria. 

WATSEKA,  ILL. — Dr.  N.  I.  Stringer  has  secured  a  franchise  for  an  in- 
dependent telephone  company  to  string  its  w^ires  about  Watseka. 

BLOOMINGTON,  ILL.— A  telephone  line,  to  be  owned  and  operated  by  the 
farmers  east  and  southeast  of  Mason  City,  will  probably  be  built. 

SPRINGFIELD,  ILL.— The  Salt  Creek  Mutual  Telephone  Company  has 
organized  with  G.  W.  Tracy,  president;  J.  R.  Hull,  secretary,  and  John  Martin, 
treasurer. 

NEW  ALBANY,  IND.— The  Cumberland  Telephone  Company  has  reduced 
its  toll  rate  between  this  city  and  Louisville  to  3  cents. 

NEW  CASTLE,  IND. — Spiceland  citizens  have  organized  the  Co-operative 
Telephone  Company.  Directors:  J.  T.  Unthank,  Dr.  Jones,  W.  A.  Poarch  and 
others. 

NEW  CASTLE,  IND. — Another  gang  of  linemen  has  taken  the  place  of 
the  striking  linemen  and  work  on  the  New  Castle  Telephone  Company's  plant 
has  been  resumed. 

DARLINGTON,  IND. — The  Darlington  Co-operative  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $2,000.  It  will  operate  a  telephone 
line  extending  through  Montgomery,  Clinton  and  Boone  counties.  Among  the 
directors  is  William  N.  Bowers. 

COWAN,  IXD. — The  Cowan  Rural  Telephone  Company,  capital  stock  $4,000, 
has  been  incorporated.  Directors:  Abraham  McConnell,  Charles  Springer,  George 
W.  Kabrick,  Philip  Turner,  WUliam  Clark,  Lester  H.  Painter,  Wesley  B. 
Harbaugh  and  P.  Perry  Turner. 

WABASH,  12-i'D. — A  severe  electric  storm  occurred  here  on  Aug.  21,  dam- 
aging telephone  property  to  a  considerable  extent.  Three  hundred  of  the  five 
hundred  telephones  of  the  Home  Company  were  burned  cut,  and  the  Bell 
Company  lines  suffered  similarly. 

EVANSV'ILLE,  IND. — The  Cumberland  Telephone  Coaipany,  that  has  been 
doing  business  in  Evansville  for  the  past  twenty-five  years,  has  been  notified 
that  it  must  quit  business  within  ninety  days.  At  a  recent  meeting  of  the 
city  council  an  ordinance  was  passed  to  that  effect.  The  franchise  of  the 
Cumberland,  according  to  the  advice  of  the  city  attorney,  expired  July  22  last. 
The  Board  of  Works  will  ask  for  new  bids,  and  if  the  Cumberland  Company 
offers  the  best  bid  it  will  be  accepted  and  a  new  contract  entered  into.  Other 
companies  will  be  asked  to  bid,  but  if  the  Cumberland  Company  tests  the  mat- 
ter of  limitation  of  its  franchise  in  the  courts  the  letting  of  a  new  contract 
may  be  delayed. 

NEW  ALBANY,  IND. — The  system  of  the  Home  Telephone  Company,  of 
this  city,  has  passed  into  the  control  of  the  Home  Telephone  Company,  of 
Louisville.  Negotiations  have  been  in  progress  for  several  months  and  have 
been  completed  in  the  past  few  days.  The  Louisville  Company  has  already 
taken  possession  of  the  system  and  will  make  a  number  of  improvements.  A 
$12,000  switchboard  is  to  be  installed  in  the  exchange.  The  two  systems  will 
be  connected  by  a  cable  laid  across  the  river  on  the  Kentucky  and  Indiana 
bridge.  The  Louisville  Company  has  orders  for  6,000  telephones  and  has  3,000 
in  operation.  It  is  believed  that  the  merging  of  the  two  companies  will  result 
in  the  abolishing  of  the  toU  rates  between  this  city  and  Louisville  eventually. 

INDIANAPOLIS,  IND.— The  final  session  of  the  State  Tax  Board  is  beins 
given  up  to  representatives  of  telephone  companies  that  have  appealed  from  the 
primary  assessment  of  this  class  of  property  for  taxation.  A  large  number  of 
telephone  men  were  before  the  board  pleading  for  a  decrease  in  the  valuation 
set  against  their  companies.  Hugh  Dougherty,  of  the  United  Telephone  Com- 
pany, made  a  strong  plea  to  have  his  company's  valuation  of  $321,000  reduced 
to  $134,000.  He  claimed  that  the  method  provided  by  law  for  arriving  at  the 
values  of  telephone  property  was  not  fair.  The  board  takes  the  stock  at  a  fair 
cash  value,  adds  to  that  the  indebtedness,  and  then  deducts  the  assessment  on 
real  estate  and  personal  property  made  in  counties  through  which  the  companv 
nins.  Mr.  Dougherty  said  that  real  estate  owned  by  the  company  is  assessed 
at  about  45  per  cent,  of  what  the  company  paid  for  it  and  he  claimed  that  it 
was  unfair  to  assess  real  estate  at  such  a  low  figure  and  then  make  a  corpora- 
tion pay  on  a  cash  valuation.  A  number  of  companies  asked  for  a  reduction 
on  the  ground  of  unprofitableness  of  the  business,  stating  that  they  were 
bound  by  a  low  ordinance  rate.  In  answer  to  a  question  by  Governor  Durbiu 
as  to  what  the  future  had  in  store  for  the  telephone  business  in  Indiana,  Mr. 


Marvin,  of  the  Frankfort  Company,  said  he  believed  that  men  who  put  money 
in  the  business  were  beginning  to  realize  the  real  situation.  "I  do  not  believe 
the  use  of  telephones  will  be  diminished,"  he  said,  "but  companies  will  have  to 
make  a  larger  charge  for  their  service.  It  is  evident  that  within  twenty  years  a. 
company  will  have  to  rebuild  its  plant  two  or  three  times  and  this  cannot  be  done 
on  such  a  low  rate."  The  board  has  primarily  fixed  the  assessment  on  134 
companies  operating  upwards  of  88,641  miles  and  the  rate  fixed  is  from  $s  to 
$2,000  per  mile. 

STORM  LAKE,  lA. — The  Northern  Telephone  Company  is  seeking  a  fran- 
chise in  this  place. 

HAVELOCK,  LA. — A  telephone  company  is  to  be  organized  by  the  business 
men  of  this  place. 

GRINXELL,  lA. — The  Carroll  County  Telephone  Company  of  Grinnell  has 
been  incorporated,  with  a  capital  of   $75,000. 

SHENANDOAH,  lA.— The  Independent  Mutual  Telephone  Company  has 
awarded  a  contract  for  a  telephone  exchange  in  this  place. 

DES  MOINES,  LA.— The  Lone  Tree  Telephone  Company  has  filed  articles 
of   incorporation;   capital,   $3,000.      Incorporators:    G.    L.    Day,   J.    M.   Lee  and 

others. 

CRAWFORDSVILLE,  lA.— The  old  telephone  company  has  bought  the 
Crawfordsville  local  system  and  will  consolidate  into  one  company. 

DAVENPORT,  lA. — All  the  electrical  workers  who  could  get  employment 
have  gone  back  to  work  for  the  Iowa  Telephone  Company,  and  declared  the 
strike  off. 

CARROLL,  lA. — What  has  been  known  as  the  new  telephone  system  has 
been  purchased  by  the  Carroll  County  Telephone  Company.  The  officers  of 
the  company  are  C.  R.  Morse,  president;  J.  P.  Lyman,  vice-president;  C.  W.  H 
Beyer,  treasurer;  Louis  Middeldorf,  secretary.  The  company  will  run  rural 
lines  to  all  parts  of  the  county  and  connect  with  the  county  seat. 

UTE,  lA. — The  citizens  of  Ute  have  called  a  meeting  for  the  purpose  of 
organizing  a  telephone  company. 

SPRINGFIELD,  MASS.— The  City  CouncU  has  granted  the  Home  Tele- 
phone Company  a  franchise. 

DETROIT,  MICH.— A.  M.  Burton  and  others  have  filed  articles  of  asso- 
ciation of  the  Peninsular  Telephone   Company;   capital   $25,000. 

ELBOW  LAKE.  MINN. — The  Elbow  Lake  Telephone  Company  has  increaseri 
its  capital  stock  from  $10,000  to  $50,000. 

WINDOM,  MINN. — ^Jackson  County  is  to  have  a  telephone  system.  A 
company  capitalized  at  $20,000  has  been  organized. 

DULUTH,  MINN.— The  Duluth  &  North  Shore  Telephone  Company,  with  a 
capital  of  $25,000,  has  been  organized  to  build  lines  in  St  Louis,  Lake  anti 
Cook   counties,    Minnesota. 

ARMSTRONG,  MO. — The  patrons  of  the  Armstrong  Telephone  Company  will 
not  yield  to  the  efforts  of  the  company  to  increase  its  rates.  At  the  mass  meet- 
ing held  Aug.  14,  it  was  decided  by  the  patrons  that  they  would  order  their  tel- 
ephones taken  out  if  the  company  attempted  to  raise  its  price.  It  is  thought 
the  company  will  yield. 

HASTINGS,  NEB. — The  Adams  County  Telephone  Company  has  filed  articles 
of  incorporation  with  the  county  clerk,  capital  $30,000.  The  officers  are:  J. 
N.  Lyman,  president;  A.  L.  Clarke,  vice-president;  W.  H.  Waldron,  treasurer; 
J.   S.   Logan,  secretary. 

LINCOLN,  NEB. — Articles  of  incorporation  of  the  Farmers'  Mutual  Tele- 
phone Company  of  Eustis,  Frontier  County,  have  been  filed.  The  company  is 
capitalized  at  $20,000.  Its  incorporators  arc  John  D.  Anderson,  William  Walker, 
William  G.  Anderson,  Daniel  Phillips,  Peter  Kennan  and  George  M.  Campbell. 

BOILING  SPRINGS,  N.  C. — T.  J.  Hamrick  and  others  have  incorporated 
the  Boiling  Springs  Telephone  Company,  with  a  capital  of  $1,000. 

SOUTHPORT,  N.  C— E.  A.  Perry  and  E.  A.  Pifer,  of  Chadbum,  N.  C, 
propose  constructing  a  telephone  line  from  Southport  to  Wilmington. 

TRENTON,  N.  J. — The  Monmouth  Toll  Line  Company,  which  proposes  to 
construct  and  operate  a  line  of  telegraph  or  telephone  in  New  Jersey,  has  been 
incorporated,  with  a  capital  stock  of  $100,000.  The  incorporators  are  George 
Evans  and  C.  Frederick  Long,  of  Jersey  City,  and  Henry  F.  Atkinson,  of  Newark. 

AKRON,  N.  Y. — The  Akron  Telephone  Company,  of  Akron,  Erie  County, 
has  been  incorporated;  capital,  $20,000;  directors:  J.  M.  Wethy,  E.  C.  Porter,  of 
Pjpley,  and  F.  R.  Green,  of  Fredonia. 

ITHACA.  N.  Y. — The  Bell  Telephone  Company  has  moved  into  its  new  ex- 
change on  State  Street  in  this  city.  The  company  has  80^'  subscribers  in  the 
city.     Th"  new  equipment  is  on  the  central  energy  system.  ^ 

ALBANY,  N.  Y. — The  Charlotte  Valley  Telephone  Company  has  been 
incorporated.  The  capital  stock  is  $650.  The  directors  are  George  Oliver, 
Meleatus  Bruce,  Richard  Jeffers,  Leslie  D.  Smith,  Levi  M.  Stevens.  Hiram 
D.  Haner,  Wallace  Crapser,  P.  S.  Taber  and  Nicholas  Van  Patten,  of  Charlotte- 
ville,  and  Arthur  Hillas,  of  Worcester. 

BUFFALO,  N.  Y. — The  Grand  Island  Telephone  Company  has  mortgaged 
its  branches,  privileges  and  property  to  the  Bell  Telephone  Company  for  $2,500 
for  a  period  of  five  years.  The  directors  of  the  Grand  Island  Company  are 
Frederick  H.  Williams,  Josiah  P.  Wright.  Josiah  Jewett,  Jr.,  Francis  J.  Airey, 
J.  Boardman  Scovell  and  John  V.  Bedell. 

POMEROY,  OHIO. — The  Citizen's  Telephone  Company  will  organize  and 
ask  for  a  franchi.:e. 

MARION,  OHIO. — The  Marion  County  Telephone  Company  has  applied  for 
a  franchise  in  Prospect. 
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NEW  ATHENS,  OHIO.— The  Flushing  Telephone  Company  is  installing  a 
branch  exchange  at  this  place. 

EAST  LIVERPOOL,  OHIO.— The  Bell  Telephone  Company  is  construct- 
ing new  lines  in  Carroll  County. 

GALION,  OHIO. — Numerous  improvements  are  being  made  in  the  exchange 
of  the  Gallon  Telephone  Company. 

TOLEDO,  OHIO.— The  Central  Union  Telephone  Company  will  install  a 
new  board  at  its  East  Side  exchange,  to  take  care  of  2,000  subscribers. 

SCIO,  OHIO. — Material  has  been  ordered  by  the  Harrison  County  Telephone 
Company  of  Cadiz  for  a  branch  exchange   which  it  will  establish  at  Scio. 

CADIZ,  OHIO.— The  Junction  Telephone  Company  will  build  a  line  to  Cadiz 
Junction  to  connect  with  the  lines  of  the  Harrison  County  Telephone  Company. 

MANSFIELD,  OHIO.— The  Mansfield  Telephone  Company  has  settled  iu 
diflferenccs  with  its  striking  linemen  and  work  on  the  system  is  now  progressing. 

BERGHOLZ,  OHIO.— The  Bergholz  Telephone  Company  contemplates  build- 
ing a  line  to  connect  with  the  exchange  of  the  Harrison  County  Telephone  Com- 
pany at  Jewitt. 

COLU.MBUS,  OHIO.— The  Rockford  Toll  Line  and  Telephone  Company, 
capital  $10,000,  has  been  incorporated  to  operate  in  Mercer,  Van  Wert,  Darke 
and  Auglaize  counties. 

MARION,  OHIO. — The  Marion  County  Telephone  Com))any  is  building  a 
line  to  Bucyrus  by  way  of  Caledonia.  A  large  force  is  at  work  on  the  line  which 
will   connect   up   three    exchanges. 

NORTH  LIMA,  OHIO.— L.  L.  Peugh,  of  Canfield,  is  at  work  constructing 
the  farmers'  system  of  the  Beaver  Township  Telephone  Company.  R.  H.  Ruhl- 
man,  of  Youngstown,  is  president  of  the  company. 

XE.N'IA,  OHIO.— The  Citizens'  Telephone  Company  is  constructing  a  new 
line  from  this  place  to  Yellow  Springs.  It  will  abandon  the  old  line  which  is 
strung  on  the  poles  of  the  electric  railway  company. 

PORTS.MOUTH,  OHIO.— The  Central  Union  Telephone  Company  is  build- 
ing long-distance  lines  connecting  Portsmouth  with  Cincinnati.  The  company 
will  put  in  several  new  local  exchanges  in  this  vicinity. 

SHELBY,  OHIO. — The  People's  Telephone  Company  will  form  a  connec- 
tion with  2S  miles  of  farmers'  lines  to  be  built  in  the  vicinity  of  Tiro.  The  lines 
will  be  owned  by  the  Local  Telephone  Company  of  Norwalk. 

CHICAGO  JUNCTION,  OHIO.— The  Central  Union  Telephone  Company 
has  been  refused  a  franchise  in  this  town.  The  Local  Independent  Telephone 
Company  defeated  the  proposed  invasion  of  the  Bell  Company. 

NORWALK,  OHIO. — Senator  J.  F.  Laning  confirms  the  report  that  his 
■yndicate  has  purchased  a  controlling  interest  in  the  Sandusky  Telephone  Com- 
pany.    The  company  is  a  prosperous  one,  having  over  200  subscribers. 

STEUBENVILLE,  OHIO.— The  Phoenix  Telephone  Company  will  build 
lines  from  Stcubenvillc  to  Wintersville  whicli  will  connect  with  the  lines  of 
the  Harrison  County  Telephone  Company,  affording  through  connection  from 
Steubenville  to  Cambridge. 

FT.  RECOVERY,  OHIO. — Tlic  Ft.  Recovery  Telephone  Company,  which  wai 
organi/x'd  some  time  ago,  is  enjoying  remarkable  progress.  It  has  recently  in- 
stalled a  central  energy  board  and  has  350  telephones  installed.  It  has  in  opera- 
tion about  65   miles  of  metallic  circuit. 

HAMILTON,  OHIO. — The  Miami  Telephone  Company  is  moving  into  its 
new  exchange  in  the  Merchants'  National  Bank  Building.  It  is  completing  the 
work  of  installing  new  switchboards  and  four  miles  of  cable,  and  considerable 
underground  work.     The  system  has  been  chansje-J  to  the  full  metallic. 

MANSFIELD,  OHIO. — The  syndicate  headed  by  Senator  Laning,  of  Nor- 
walk, has  practically  closed  a  deal  for  the  purchase  of  the  Everett-Moore  hold- 
ings in  the  Mansfield  Telephone  Company.  Mr.  Laning's  syndicate  is  build- 
ing up  an   immense  system  of  independent  exchanges  in   Northern  Ohio. 

CRESTLINE,  OHIO. — The  Crestline  Local  Telephone  Company  has  been 
incorporated,  with  $50,000  capital  stock,  by  J.  Brobst,  C.  E.  Shiner,  J.  1". 
Laning,  F.  J.  Morkcl  and  A.  B.  Kinscy.  The  company  is  identified  with  the 
l.ocal  Telephone  Company  of  Norwalk,  of  which  Mr.   Laning  is  president. 

TOLEDO,  OHIO. — The  Home  Telephone  Company  has  begun  business  in 
Toledo  with  4,200  telephones  and  long  distance  connections.  It  is  independent 
of  the  BrII  interests.  Miich  of  the  stock  is  owned  in  Cleveland  and  Elyria. 
It  has  long  (list.-ince  traffic  contr.Tcts  with  the  United  States  Telephone  Company. 
■of  Cleveland. 

CINCINNATI,  OHIO.-  A  meeting  of  leading  independent  telephone  people 
of  this  vicinity  was  held  in  Cincinnati  last  week  and  there  are  indications  that 
cpromincnt  people  arc  about  to  make  another  attempt  to  secure  a  franchise  for 
an  independent  company.  Cincinnati  is  the  only  city  in  Ohio  without  inde- 
pendent service. 

TOLEDO,  OHIO.— The  United  States  Telephone  Company  expects  to  have 
•its  switching  station  at  this  point  in  operation  about  Sept.  i.  The  exchange  i< 
•located  in  a  s<^arate  building  from  that  of  the  Toledo  Home  Telephone  Com 
pany.  The  switchbo.ird  will  liave  a  capacity  of  60  toll  lines.  The  completion 
of  the  cxch.TnRe  will  connect  the  Michigan  and  Indiana  systems  with  Ohio. 
Peniisylv.Tnia  and   New  York. 

KENTON.  OHIO. — The  grocers'  as«ocialion  has  decided  that  using  two  tel- 
■cphones  in  their  stores  is  unnecessary.  Hereafter  they  wil'  only  use  one  line, 
'but  which  one  has  not  yet  been  determined  upon.  There  .ire  two  lines  hero. 
Ihe  Bell  .ind  the  Kenton  Telephone  Company.  The  rates  are  the  same,  but 
the  Kenton  Company,  in  which  there  is  considerable  local  capital,  has  almost 
■twice  as  many  subscribers. 

CINCINNATI.  OHIO.- The  City  &  Suburban  Telephone  Association  h.is 
adopted  A  rule  providing  that  a  person  using  a  pay  station  must  pay  a  nickel 
for  a  c.ill  whether  the  party  wanted  is  secured  or  not.  The  Ohio  Valley  Drug- 
>gisls'  .Xssoii.ition  h.TS  passed  a  resohition  protesting  against  the  measure,  and 
nn  attorney  has  been  retained  to  exat..ine  the  legal  phases  of  the  matter  pre- 
ipamtory  >c<  bringing  nn   injunction   suit. 


VERMILLION,  OHIO.— The  newly  organized  Vermillion  Telephone  Con 
pany  has  secured  125  subscribers  and,  it  is  claimed,  about  70  of  these  are  i 
present  subscribers  to  the  Bell  system,  but  will  drop  the  service  when  the  ne' 
exchange  is  completed.  Rates  are  $12  for  residence  service,  $18  for  countr 
lines  and  $24  for  business  telephones.  Lines  will  be  built  to  Birmingham  an 
other  towns   in   the  vicinity.      Work   is   being  started. 

CLEVELAND,  OHIO. — The  United  States  Telephone  Company  has  jm 
completed  long-distance  connection  with  Charleston,  Huntington  and  a  numbe 
of  towns  in  southern  West  Virginia.  The  new  line  crosses  the  Ohio  River  < 
Ironton  suspended  from  two  90-foot  steel  towers,  the  span  being  3,600  fe« 
of  ten  phono-electric  No.  8  gauge  wires.  Connection  from  Cleveland  to  Charic; 
ton,  400  miles,  is  made  with  only  two  switches.  By  doubling  back  into  Ohit 
the  West  Virginia  exchanges  are  aflforded  connection  with  all  parts  of  Penn«jr 
vania  through  the  lines  of  the  United  States  Company.  The  Michigan  coc 
nections  will  be  completed  in  September.  It  is  stated  that  there  are,  t 
round  numbers,  106,000  independent  telephone  subscribers  in  Ohio,  34,000  i 
southern  Michigan,  65,000  in  Indiana,  20,000  in  western  Pennsylvania  an 
12,000  in  West  Virginia. 

PORT  CLINTON,  OHIO. — Another  deal  of  considerable  magnitude  has  bee 
consummated  here  in  the  sale  of  the  Port  Clinton  Home  Telephone  Company' 
complete  plant  to  the  Ottawa  County  Telephone  Company,  which  latter  con 
pany  will  now  incorporate  for  $150,000.  The  property  involved  in  the  sale  c 
the  local  plant  includes  the  cable  to  Put-in  Bay  and  Middle  Bass  island; 
several  hundred  miles  of  lines,  toll  and  central  stations  on  the  islands,  Catawl 
Island,  Picolo,  Gypsum,  Peachton,  Lakeside,  Marblehead,  Danbury,  LaCamt 
Locust  Point  and  Nina,  besides  the  4oo-telephone  exchange  at  Port  Clintor 
The  absorbed  Port  ulinton  Hom.e  Telephone  Company  was  but  a  short  time  ag 
incorporated  for  $40,000,  the  new  cable  to  the  islands  also  having  been  laid  b-,. 
a  short  period  since  at  an  outlay  of  over  Si 2,000. 

NORW.VLK,  OHIO.— The  syndicate  headed  by  Hon.  J.  F.  Laning,  of  th; 
city,  is  building  up  an  independent  system  in  this  section  of  Ohic 
promises  to  rival  in  importance  the  system  formerly  controlled  by  the  i  ; 
Telephone  Company.  The  latest  reports  of  the  Local  Telephone  Company,  : 
the  parent  organization  is  called,  shows  that  it  controls  14  exchanges.  31  to 
stations,  having  an  aggregate  of  2,548  telephones  and  nearly  ::oo  miles  of  coui 
try  line,  with  a  large  number  of  farmer  subscribers  not  included  in  the  abovi 
The  syndicate  is  just  completing  a  deal  for  the  control  of  the  indepcndex 
system  in  Erie  County,  having  6  exchanges,  10  toll  stations,  190  miles  of  cou' 
try  line  and  1,600  telephones.  Negotiations  are  on  for  the  purchase  of  ind- 
pendent  lines  in  Richland  County,  including  7  exchanges,  12  toll  stations  an 
about  1,600  subscribers.  It  is  expected  when  the  consolidation  is  fully  cor 
plctcd,  the  Local  Telephone  Company  will  have  over  6,000  subscribers,  wit 
2-  exchanges,  53  toll  stations  and  450  miles  of  country  lines.  Its  exchange*  ; 
Wakcman,  Berlin  Heights,  Greenwich  and  New  London  arc  being  rebuilt  ar 
exchanges  at  Norwalk,  Shelby,  Chicago  Junction  and  Crestline  are  beir 
enlarged.  The  syndicate  is  not  consolidating  the  various  properties  into  01 
company,  but  will  continue  to  operate  them. as  separate  units,  each  on  a  separa: 
financial  basis.  The  systems  will  be  standardized  and  made  uniform  and  ■ 
the  practice  of  general  economies  of  operation,  it  is  expected  the  various 
will  be  placed  on  a  high  earning  basis.  The  Local  Telephone  Comp 
Ncrwalk  is  to  be  the  parent  company,  owning  a  controlling  interest  in  the  utiuc 
lying  companies. 

STROUD,  OKL.\.— The  S.  S.  S.  Telephone  Company,  capiul  stock  $10,00 
has  been  incorporated  by  E.  Brown,  J.  Noble,   E.  Mines  and  otherv 

WEST   FORD,   P.\.— The   West   Ford    Independent   Telephone   Company   ha: 
been  incorporated  with  a  capital  stock  of  $1,350. 

PITTSBURG,  PA.— It  is  reported  tliat  the  Pittsburg  &  .Mleghcny  Tc 
Company  will  erect  a  new  telephone  building  at  the  northwest  corner  ot    . 
.Vvenue   and   Grant   Street. 

MEMPHIS,  TENN.— A  charter  was  granted  to  the  Tennessee  District  Tr 
egraph  Company  of  Memphis,  with  a  capital  stock  of  $100,000.  The  inc. 
porators  are  E.  Howard,  J.  Compton,  W.  T.  Gentr>',  James  Merrih»'w  a: 
(".corgc  H.  Fcarons. 

CLEBURNE,  TEXAS.— Cleburne  &  Bono  Telephone  Company,  capital  »tc> 
$1,000,  has  been  incorporated. 

COOPER,  TEXAS. — The  Texas  Ltmg  Distance  Telephone  Company  ha»  b« 
incorporated  with  a  capital  stock  of  $25,000. 

WHITEWRIGHT.  TEXAS— The  Whitewright  Telephone  Company,  capn 
stock  $10,000,  has  l)een  incor|>oratcd  by  W.  ,\.  Fain,  R.  May  and  L.  Selph. 

AUS'^IN,  TEX.\S. — The  Texas  Telephone  Manufacturing  Company,  capit 
stock  $10,000,  has  been  incorporated  by  O.  L.  Brailey,  A.  E.  Tcavons  and  1 
Snelling. 

ITASKA.  TEXAS— The  Cititcns'  Telephone   Company,  of    Itaska,   has  bcr 
incorporated    by    P.    R.    Stephens,    L.    E^    Kerr.   W.    M.    Buchanan    and    othe 
The  capital  is  $10,000. 

OR.\NGE.  TEX  -The  Orange  Telephone  Company,  the  new  independc 
line,  is  preparing  to  make  extensive  additions  to  its  system  here. 

FAIRMOUNT,  W.   VA.— For   the  second  lime  within  a   few  weeka,   the  r 
change  of  the  Consolidated  Telephone  Company  has  been  burned  out.  owing 
crossed  wires.      Nearly  all   the  telephones  were  thrown  out   of  aervice  and  the 
loss  on  the  switchboard  which  is  practically  new,  was  over  $1,500. 

MILWAUKEE,   WIS.— The   settlement   of   the   linemen's  strike  by  the   W; 
i-onsin  Telephone  Company  was  a  compromise,  the  men  are  to  get  $2.40  a  d.i 
instead   of  $2.30   formerly   recelx-ed   and  $2.50   asked,   and   the    foremen    ?    " 
day   instead  of  $2.70   as  before  and   $3   asked.     Ihe  hours  of   work   wil 
same.     The  men  in  the  country-  will  have  monthly  paydays  and  the  Mi!    - 
men  semi-monthly.     It  is  estimated  that  only   loo  of  the  300  men  in  the  St.' 
who  struck  are  at  present  in  Wisconsin. 
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ELECTRIC   LIGHT  AND  POWER. 


SAN  FRANCISCO,  CALIF.— The  United  Gas  and  Electric  Company,  which 
3ias  a  30-year  contract  for  distributing  the  current  of  the  Standard  Electric 
•Company  in  Santa  Clara  and  San  Mateo  counties,  is  consolidating  the  plants  of 
the  three  companies  that  were  bought  out.  The  combined  plant  is  located 
in  San  Jose,  Calif.  Out  of  the  $900,000  bond  issue,  $700,000  has  been  taken 
and  the  remaining  $200,000  has  been  offered. 

TIIOMPSONVILEE,  CONN.— The  Hartford  Carpet  Company  will  substitute 
electricity  for  steam  power  in  its  big  mills  here.  Work  has  been  begun  on  a 
power  house,  which  will  contain  twenty-four  boilers  and  four  engines  of  7,000-hp 
<!ach,  to  drive  generators. 

NEW  HAVEN,  CONN.— The  Housatonic  Mfg.  Company,  of  New  Haven,  has 
built  a  new  plant  to  make  all  kinds  of  metal  work,  including  electric  light  fix- 
ture trimmings.  The  power  house,  a  separate  brick  building,  45x85  feet,  is 
equipped  with  Heine  safety  boilers  and  Westinghouse  engines  of  the  com- 
pound vertical  type,  and  the  latter,  belted  to  Westinghouse  generators,  supply 
current  for  the  motors  in  the  different  departments. 

ATLANTA,  GA.^ — While  the  Atlanta  Electric  Company  has  been  petitioning 
council  for  the  right  to  bring  its  power  from  the  Chattahoochee  river  into  the 
city,  another  company,  the  Atlanta  Water  Power  and  Electric  Company,  has 
been  building  a  so-foot  dam  across  the  river,  six  miles  above  the  proposed  plant 
of  the  first  company.  The  object  of  both  companies  is  to  deliver  electric  power 
in  Atlanta.  Among  the  gentlemen  interested  in  the  company  are  Jack  J. 
Spaulding,  Forrest  Adair  and  S.  Morgan  Smith,  of  York,  Pa. 

HOUGHTON,  MICH.— The  Houghton  County  Electric  Light  Company  has 
been  incorporated  with  a  capital  stock  of  $1,300,000.  Lawrence  A.  Ford,  of 
Beverly,  Mass.,  is  the  manager.  Boston  men  are  interested  in  the  Houghton 
County  Street  Railway  Company  and  the  Peninsula  Electric  Light  &  Power 
Company,  which  will  be  taken  over  by  the  new  organization,  with  headquarters 
it  Boston.     Extensive  improvements  are  contemplated. 

ST.  LOUIS,  MO. — The  lighting  of  municipal  buildings  will  cost  the  city 
$7,650  more  during  the  coming  year  than  the  one  just  closed,  unless  the 
Board  of  Public  Improvements  rejects  the  bids  received  Aug.  15.  Last  year  the 
Missouri  Edison  Electric  Light  Company  supplied  electricity  to  all  the  public 
buildings  south  of  Washington  Avenue  at  6  cents  per  kw-hour.  The  bid  of  the 
■same  company  for  supplying  light  this  year  is  7^  cents  per  kw-hour.  The 
Laclede  Gas  Light  Company's  bid  of  8  cents  per  kw-hour  for  supplying  elec- 
tricity to  the  public  buildings  north  of  Washington  Avenue  is  the  same  as  last 
year.  The  talk  of  building  a  municipal  lighting  plant  is  said  to  be  responsible 
for  the  increased  cost  of  electricity. 

OMAHA,  NEB. — The  Thomson-Houston  Electric  Light  Company  has  placed 
a  large  force  of  men  at  work  on  its  new  conduit  system,  which,  when  com- 
pleted, will  have  cost  the  company  $200,000.  All  main  wires  in  the  business 
district  will  be  placed  underground. 

CAPE  MAY,  N.  J. — The  Cape  May  Light  and  Power  Company  has  been  in- 
corporated; capital,  $15,000.  Incorporators:  Edward  C.  Brainard,  Chicago; 
EAv/ard  E.  Mandeville,  Camden,  S.  C. ;  and  James  M.  E.  Hilreth,  Cape  May 
■City. 

NEWBURGH,  N.  Y.— The  Newburgh  Electric  Light,  Heat  and  Power  Com- 
•pany  has  commenced  the  work  of  stringing  its  wires  to  Marlborough.  The  com- 
pany will  hereafter  supply  the  village  with  light. 

BALDWINSVILLE,  N.  Y.— The  Baldwinsville  Light  and  Heating  Company. 
Baldwinsville,  has  been  incorporated;  capital,  $100,000.  Directors:  Jacob 
Amos,  W.  F.  Morris,  W.  H.  Wells,  Baldwinsville. 

CHEVOIT,  OHIO.— The  village  has  called  for  proposals  for  lighting  with 
•electricity. 

MANCHESTER,  OHIO.— The  village  is  offering  $8,000  in  5  per  cent,  bonds 
to  provide  for  the  building  of  a  municipal  lighting  plant. 

MARIETTA,  OHIO.- — Business  men  of  Marietta  are  planning  to  build 
•electric  arches  on  the  main  business  street.  The  lighting  plant  will  have  to  be 
•enlarged  if   the  plan   is   carried   out. 

COSHOCTON,  OHIO.— The  Coshocton  Light  &  Heating  Company  has  been 
incorporated  with  $250,000  capital  stock.  W.  A.  Himebaugh,  J.  D.  Steverns, 
and   T.    L.   Montgomery   are   interested. 

CALEDONIA,  OHIO.— The  C.  D.  Resler  Electric  Light  &  Power  Company, 
recently  incorporated,  needs  some  house  chandeliers,  fixtures,  meters,  etc.  Mr. 
"C.  D.  Resler  is  the  general  manager  of  the  Company. 

MANSFIELD,  OHIO. — The  Mansfield  Engineering  Company  has  begun 
work  on  a  new  power  house  to  contain  one  compound  engine,  one  simple 
engine,  one  air  compressor,  three  boilers  and  two  electric  generators.  All 
machinery  in  the  plant  is  to  be  equipped  for  electric  drive,  and  about  12  motors 
ranging  from  13/  to  so-hp.  will  be  required. 

COLUMBUS,  OHIO.— The  board  of  public  works  has  been  instructed  to 
cancel  the  advertisement  for  bids  for  the  erection  of  the  municipal  lighting 
plant  under  plans  which  call  for  the  expenditure  of  $175,000,  and  to  prepare 
new  specifications  for  a  plant  to  cost  about  $110,000.  The  director  of  public 
works  was  enjoined  from  spending  the  larger  amount. 

PITTSBURG,  PA.— Chief  Engineer  W.  H.  Brown,  of  the  Pennsylvania 
Railroad,  is  drawing  up  plans  for  a  power  plant  to  be  erected  at  South  Thir- 
teenth Street,  this  city.  The  plant  will  furnish  the  electric  current  for  the 
signal  and  pneumatic   pov^er  of  the  Monongahela   division. 

SPARTA,  TENN.— Dr.  W.  B.  Young,  who  recently  purchased  the  Young 
&  Simpson  flour  mill,  near  this  town,  may  introduce  electric  power  for  its 
-operation. 

NORFOLK,  VA. — The  People's  Light  and  Power  Company,  chartered  with 
a  capital  stock  of  $100,000,  has  applied  to  the  councils  for  a  thirty-year  fran- 
chise to  operate  an  electric  lighting  and  power  plant.  This  is  the  second  inde- 
pendent company  organized  during  the  past  year  to  oppose  the  consolidated 
<ompanies,  which  are  controlled  by  the  Williams  syndicate,  of  Richmond.     The 


first  company  was  absorbed  by  the  Williams'  interest  some  time  ago,  and  is  now 
a  part  of  the  Norfolk,  Portsmouth  and  Newport  News  Company,  which  is  the 
name  of  the  consolidated  concerns.  John  G.  Tilton,  president  of  the  new  in- 
dependent company,  is  Commonwealth's  attorney  of  Norfolk,  and  he  claims 
that  his  company  can  furnish  lights  and  power  cheaper  than  the  present  rate 
and  will  do  so  if  granted  a  franchise  by  the  councils.  The  application  was 
referred  to  a  committee. 


THE  ELECTRIC   RAILWAY. 


SAN  FRANCISCO,  CALIF. — The  Commonwealth  Mining  Company,  whicU 
owns  the  famous  Pearce  mine,  contemplates  the  construction  of  an  electric 
railway.  It  will  extend  from  Cochise  station,  near  Wilcox,  Ariz.,  on  the 
Southern   Pacific  Railroad,   to  the   mining  property,  a  distance  of   19  miles. 

JACKSON,  GA. — The  Jackson  Street  Railway  Company  will  build  a  power 
plant  on  the  Ocmulgee  River,  about  7  miles  from  here,  to  supply  the  city 
with  light  and  power  for  the  proposed  new  railway  system.  W.  F.  Smith  is 
general  manager. 

INDIANAPOLIS,  INU.— The  New  Castle,  Muncie  &  Alexandria  Traction 
Company  has  been  incorporated  with  a  capital  of  $10,000.  The  directors  are 
E.  L.  Ice,  F.  P.  Ice,  Clay  C.  Hunt,  John  H.  Davidson  and  J.  F.  Tompson. 

JEFFERSONVILLE,  IND.— The  Chicago  syndicate,  which  has  recently  con- 
solidated the  heating,  lighting  and  traction  interests  of  New  Albany  and  Jef- 
fersonville,  Ind.,  has  decided  to  undertake  immediately  the  construction  of  the 
proposed  electric  line  between  those  two  cities.  This  line  will  be  known  as 
the  Jeffersonville,  New  Albany  and  Sellersburg  Electric  Railway,  it  being 
the  plan  to  undertake  an  extension  to  the  latter  town  soon.  Louis  Schenck,  of 
Seymour,  Ind.,  will  be  the  president  ot  the  road.  The  Tennis  Construction 
Company  will  build  the  line.  C.  C.  Tennis,  of  Cincinnati,  representing  that 
company,  is  here  making  arrangements  for  the  commencement  of  work. 

BRUNSWICK,  ME.— The  Portland  &  Brunswick  Street  Railway  Company  has 
opened  its  new  road  from  Freeport  to  Yirmouth  for  public  travel,  and  cars  are 
now  running  between  Yarmouth  and  Brunswick.  By  the  opening  of  this  road 
Brunswick,  Lewiston  and  Bath  are  put  in  electric  car  communication  with  Port- 
land, making  one  of  the  largest  trolley  systems  in  the  country. 

BALTIMORE,  MD.— The  Union  Trust  Company,  of  this  city,  has  closed 
the  underwriting  syndicate  for  an  interurban  trolley  line  which  will  fill  a  link 
in  the  long-distance  trolley  railroad  between  New  York  and  Philadelphia. 
The  underwriting  covers  an  issue  of  $600,000  of  first  mortgage  5  per  cent, 
bonds  of  the  Philadelphia,  Bristol  and  Trenton  Electric  Company.  The  trolley 
line  will  run  from  Torresdale,  a  suburb  of  Philadelphia,  via  Bristol,  Pa.,  to 
Trenton,  N.  J.  The  company  will  have  a  capital  stock  of  $1,000,000  and  a;i 
authorized   bond  issue   of  $1,000,000. 

LINCOLN,  NEB. — Minority  stockholders  of  the  Lincoln  Traction  Company 
have  called  a  meeting  to  protest  against  the  action  of  directors  in  contracting 
with  the  Lincoln  Heat  &  Power  Company  for  heat  and  power  at  what  they 
claim  is  a  direct  loss.  Large  stockholders  of  the  Traction  Company  are  said 
to  have  organized  the  Heat  &  Power  Company.  A  majority  of  the  stock  of  the 
Traction  Company  is  held  in  New  York  City. 

NEW  HAMPSHIRE.— Mr.  Wallace  D.  Lovell,  the  New  Hampshire  street 
railway  magnate,  is  quoted  as  saying  that  he  has  secured  valuable  privileges  ii: 
the  White  Mountain  district,  in  which  he  proposes  to  generate  electricity  for 
the  purpose  of  operating  electric  lights  and  electric  cars.  Mr.  Lovell,  it  is 
understood,  has  a  plan  for  threading  the  White  Mountain  district  with  electric 
lines  to  connect  with  his  other  rural  lines.  It  is  believed  that  this  can  be  done 
with  profit.  The  plan  of  lighting  the  district  has  long  been  discussed,  but  never 
put  into  operation.  The  powf  can  be  generated  at  the  various  stations  along 
the  electric  lines. 

BUFFALO,  N.  Y. — The  capital  stock  of  the  International  Railway  Company 
has  been  increased  from  $10,120,500  to  $17,000,000.  This  is  one  of  the  first 
steps  in  the  consolidation  of  all  the  local  lines  financed  by  the  International 
Railway  Company.  During  the  year  the  Crosstown  Street  Railway  Company 
will  also  be  merged  and  the  capital  stock  will  then  be  still  further  increased. 
The  International  Railway  Company  now  represents  the  following  fourteen 
trolley  lines  and  bridge  companies  in  Buffalo  and  along  the  Niagara  frontier: 
The  Buffalo  Railway  Company,  Buffalo  Traction  Company,  Buffalo  &  Niagara 
Falls  Electric  Railway  Company,  Buffalo  &  Lockport  Railway  Company,  Buffalo, 
Bellevue  &  Lancaster  Railway  Company,  Niagara  Falls  &  Suspension  Bridge 
Railway  Company,  Niagara  Falls  Park  &  River  Railway  Company,  Niagara 
Falls,  Whirlpool  &  Northern  Railway  Company,  Lockport  &  Olcott  Railway  Com- 
pany, Niagara  Falls  &  Suspension  Bridge  Company,  Clifton  &  Suspension  Bridge 
Company,  Qu'.enston  Heights  Bridge  Company,  Lewiston  Connecting  Bridge 
Company,  and  Buffalo,  Tonawanda  &  Niagara  Falls  Electric  Railway  Company. 

KENTON,  OHIO.— Hon.  David  Joy,  president  of  the  Findlay,  Kenton, 
Bellefontaine  &  L^rbana  Railway,  has  applied  for  a  franchise  in  Kenton. 

HAMILTON,  OHIO.— The  Millcreek  Valley  Railroad  Company  will  e.-tend 
its  line  from  Hamilton  to  Middletown.  The  new  line  will  compete  with  the 
Southern  Ohio  Traction  Company. 

WAPAKONETA,  OHIO.— The  Western  Ohio  Railway  Company  is  making 
arrangements  to  extend  its  lines  from  Celina  through  Rockford  and  Ohio 
City  to  Decatur,  Ind.,  and  thence  west  to  Fort  Wayne. 

COLUMBUS.  OHIO.— The  Columbus,  Newark  &  Eastern  Traction  Com- 
pany has  been  granted  a  franchise  by  the  Franklin  County  commissioners.  The 
road  will  c<jnnect  Columbus  with   Granville  and  Newark. 

JEFFERSON,  OHIO.— The  Jefferson  branch  of  the  Pennsylvania  &  Ohio 
Railway  is  nearing  completion  and  will  be  ready  for  business  about  the  last 
of    September.     Rails   are   down   and   feed   wires   are   being   strung. 
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COLUMBUS,  OHIO.— The  Columbus,  .Newark,  Zanesville  &  Wheeling  Elec- 
tric Railway  Company  has  applied  to  the  State  canal  commission  for  right  of 
way  over  the  canal  towpath  from  Newark  to  the  Stark  County  line. 

M.A.N'SFIELD,  OHIO.— The  Phccnix  Electric  Company  has  completed  and 
delivered  to  the  Citizens'  Street  Railway  Company  of  this  city  a  30okw  gen- 
erator as  an  addition  to  its  power  house. 

SPRI.NGFIELD,  OHIO.— Plans  for  the  building  of  the  Springfield  &  Wash- 
ington Traction  Company  from  Springfield  to  Washington,  a  distance  of  42 
miles,  are  in  the  hands  of  construction  comjianies,  and  contracts  will  be  let  at 
once. 

TOLEDO,  OHIO.— President  A.  E.  Lang,  of  the  Toledo  Railways  &  Light 
Company,  announces  that  the  facilities  of  the  company  will  be  improved  by  the 
immediate  expenditure  of  about  $73,000.  New  car  shops  and  barns  are  to  be 
erected. 

CLKVEL.X.VD,  OHIO.-  The  Pennsylvania  &  Ohio  Railway  Company,  now 
operating  between  Conneaut  and  Ashtabula,  is  endeavoring  to  make  traffic  ar- 
rangements with  the  Cleveland,  Painesville  &  Ashtabula  Railway  whereby  it« 
cars  may   run   through   from   Conneaut   to   Cleveland. 

LIMA,  OHIO.— The  new  Ft.  Wayne, Van  Wert  &  Lima  Traction  Co.,  which  has 
recently  succeeded  another  company  of  similar  name,  has  organized  with  the 
following  officers:  James  .Murdock,  Lafayette,  president;  H.  C.  Paul,  Ft.  Wayne, 
vice-president;    L.    C.    Nccly,   Lima,   secretary-treasurer. 

CINCINNATI,  OHIO.— Hon.  A.  S.  Berry,  of  Newport,  Ky.,  is  at  the  heal 
of  a  projected  traction  line  to  run  from  Covington  to  Milton,  Ky.,  a  distance 
of  6s  miles.  The  ultimate  object  is  to  extend  the  line  to  Louisville.  The  Tennis 
Construction  Company  of  Louisville  is  interested  in  the  project. 

CINCINNATI,  OHIO.— The  Cincinnati,  Milford  &  Eastern  Traction  Com 
pany  of  Cincinnati  has  been  incorporated  with  a  capital  stock  of  $10,000.  The 
incorporators  are  Sumner  B.  Day,  George  H.  Chamberlain,  J.  B.  Irven,  J.  B. 
Wallace,  Wm.   R.   Medaris  and  Senator  Roudebush,  of  Clermont  County. 

YOUNGSTOWN,  OHIO.— Mr.  Andrews,  91  Ontario  Street,  Cleveland, 
Ohio,  has  charge  of  the  purchasing  of  the  supplies  and  equipment  for  the 
Youngstown  &  Southern  Railway,  whose  organization  was  recently  recorded 
in  these  columns.     The  company  expects  to  begin  construction  work  soon. 

COLUMBUS,  OHIO. — F.  J.  Green,  general  manager  of  the  Dayton,  Spring- 
field &  Urbana  Railway,  has  been  succeeded  by  Richard  Emery,  who  will  be 
general  manager  of  all  the  Appleyard  syndicate  properties  radiating  from 
Columbus.  Mr.  Green  will  take  charge  of  the  construction  work  for  the 
syndicate. 

SPRI.NGFIELD,  OHIO.^Thc  Springfield  &  Xenia  Traction  Company  placed 
its  road  in  full  operation  last  .Sunday.  It  is  reported  that  this  company  has 
made  a  traffic  arrangement  with  the  Dayton  &  Xenia  Traction  Company,  whereby 
there  will  be  through  business  from  Sprinefield  to  Dayton  in  competition  with 
the   Dayton,  Springfield  &  Urbana   Railway. 

TOLEDO,  OHIO.-  Officers  have  been  elected  by  the  Toledo,  Fayette  ^• 
Western  Railway  Company  as  follows:  Judge  C.  M.  Stone,  president;  F.  E. 
Scagrave,  vice-president;  Luther  Allen,  secretary,  and  C.  F.  I'-ranklin,  general 
manager.  The  company  will  build  an  extension  of  the  Toledo  &  Western  Rail- 
way, and  the  officers  of  both  companies  arc  almost  identical. 

COLUMBUS,  OHIO.— Electric  roads  centering  at  Columbus  are  agitating 
the  question  of  asking  the  legislature  to  appoint  a  "State  Inspector  of  Electric 
Railways,"  to  regulate  traction  lines  in  the  same  manner  in  which  steam  roads 
arc  regulated.  The  idea  is  to  have  an  officer  who  shall  supervise  the  care  of 
tracks,  cars,  overhead  wiring,  etc.  The  matter  will  probably  be  brought  up  at 
the  coming  special  session  of  the  legislature. 

CINCINNATI,  OHIO.— The  Cincinnati.  Dayton  &  Toledo  Traction  Com- 
pany, formerly  the  Southern  Ohio,  is  now  operating  cars  to  within  three  miles 
of  the  center  of  Cincinnati,  utilizing  the  tracks  of  the  old  Cincinnati  &  .North- 
western steam  road,  which  it  acfiuired  some  time  ago.  The  struggle  extending 
over  more  than  two  years  has  been  cndcil  by  the  dropping  of  the  suit  brought 
by  J.  C.  Rodgcrs  to  prevent  the  operation  of  cars  over  the  Cincinnati  &  North 
western  tracks  an<l  by  the  approval  by  the  railway  commissioners  of  the  C.  H. 
&  D.  crossing  at  Linden  Avenue. 

.\1.T(H)NA,  P.\.-  The  city  council  of  Altoona  has  granted  franchises  to  a 
•trcet  railway  and  an  electric  light  company  in  competition  with  the  American 
Railways  Ccinipany  and  the  Electric  Company  of  America. 

G;\LI..\TIN,  TENN. — Mr.  Percy  Moore,  vice-president  and  general  manager 
of  the  Louisville,  Anchorage  &  Pcirce  Valley  Inlcrurban  Railway,  is  so  well 
pleased  with  his  line  that  he  is  offering  $10,000  for  the  jirivilegc  of  entering 
Nashville  with  a  trolley  line  running  from  Gallatin,  Tenn.,  a  distance  of  jy 
miles,  and  fnmi  Nashville  to  Columbia.  The  territory  is  the  most  thickly 
populated  in  Tennessee,  and   is  a  rich  agricultural   section  with  many  towns. 


NEW    INDUSTRIAL    COMPANIES. 

THE  POTOSNIA  ELECTRIC  COMPANY,  of  New  York,  capital  $700,  has 
been  incorporated.  Dircctots:  F.  H.  Soulhwick,  C.  L.  Rossiter,  Brooklyn;  W. 
P.   Mason,    New  York. 

THE  ELECTRO  STERILIZING  COMPANY,  of  Brooklyn;  capital,  $100,00'^. 
Iia.s  liccn  incorporated.  Dire<-tor»:  W.  R.  Chipman,  A.  S.  Castncr,  Brooklyn; 
Sylvester   Eastman,    Mnnhallan. 

JAMES  A.  SPARGO  WIRE  COMPANY  has  been  formed  at  Rome.  N.  Y.. 
with  a  capital  stock  of  $30,000,  and  has  just  completed  a  mill  to  make  bare 
and  tinned  copper  wire  for  the  electric  trade,  etc. 

THE  PAN  AMERICAN  ELECTRIC  LIGHT  &  POWER  COMPANY  hai 
been  incorporated  at  Jersey  City  to  manufacture  storage  batteries,  etc.;  capital, 
$1,000,000.    Incorporators:   Edw.  P.  Schmidt,  Thos.  F.  Barrett,  K.  K.  McLaren. 

THE  MAXWELL  M.  MAYER  ELECTRIC  COMPANY  has  been  incorpo 
rated  in  New  Jersey  to  manufaclu'c  electrical  supplies:  capital,  $100,000.  In- 
corporators: Christian  E.  Hartshorn,  Marshall  L.  Osgood  and  Paul  E.  Hirsh, 
oil  of  Jersey  City. 


WILSON  BELL  CALL  &  FIRE  ALARM  COMPANY  has  been  incorporated 
with  a  capital  stock  of  $100,000,  to  make  a  new  line  of  electrical  bells  and  sup- 
plies. Mr.  J.  S.  Craft  is  president  and  Mr.  J.  W.  Wilson,  vice-president.  Its 
offices  are  at  319  Main  Street,  Buffalo,  N.  Y. 

WALTER  .MOTOR  &  POWER  COMPANY  has  been  formed  at  Washing- 
ton,  D.  C.,  with  a  capital  stock  of  $1,000,000,  to  introduce  the  paddle  wheel  for 
power  development  of  Mr.  W.  L.  Walter,  of  Port  Huron,  Mich.  Mr.  H. 
Darneille  is  president;  Mr.  S.  W.  Smith,  vice-president;  Mr.  F.  Walter,  sec- 
retary; Mr.  B.  H.  Brock  way,  treasurer. 


OBITUARY. 


MR.  T.  NEVINS  died  suddenly  at  his  residence.  Mount  Shannon,  Casile- 
ccnnell.  County  Limerick,  Ireland,  on  August  21.  He  was  well  known  as  a 
contractor  and  large  shareholder  in  many  electric  traction  companies  and  light- 
ing enterprises  in  this  country.  He  resided  when  in  this  country  at  Holly  Hall, 
East  Orange,  N.  J.  He  and  his  son,  Thomas  A.  Nevins.  went  abroad  se\"eral 
months  ago  to  look  after  certain  franchises  they  had  acquired  for  a  trolley  line 
between  Liverpool  and  Manchester.  He  was  born  at  Kclls,  County  Mayo,  Ireland, 
May  30,  1844.  He  came  to  the  United  .States  in  1864,  settled  in  Orange  and  em- 
barked in  the  contracting  business.  His  early  work  was  in  connection  with  the 
macadamizing  of  streets  and  roads.  He  afterwards  secured  a  blucstone  quarry, 
which  laid  the  foundation  of  his  later  wealth.  He  became  interested  in  the 
development  of  trolley  systems,  and  purchased  and  finally  secured  control  of 
the  street  railroad  interests  of  Detroit,  Mich.  In  England  Mr.  Nevins  had  en- 
gaged to  consolidate  the  main  lines  lying  between  Liverpool  and  Manchester, 
and  convert  them  into  trolley  roads  under  the  name  of  the  South  Lancashire 
Electric  Traction  Company. 


PERSONAL. 


MR.  A.  N.  BRADY  is  credited  by  advices  from  Japan  with  having  bought 
control  of  the  gas  works  at   Osaka  and   Tokyo. 

MR.  C.  O.  BAKER,  JR..  of  Baker  &  Co.,  the  platinum  refiners,  Newark. 
N.  J.,  has  been  elected  a  director  of  the  National  State  Bank  of  Newark. 

MESSRS.  KE.MPSTER  B.  MILLER  and  W.  W.  DEAN,  of  the  engineering 
staff  of  the  Kellogg  Switchboard  &  Supply  Company,  of  Chicago,  are  on  a 
hunting  expedition  in  Colorado. 

MR.  R.  C.  BLISS  has  been  appointed  manager  of  the  Western  Union  Tel- 
egraph Company  at  Cincinnati,  Ohio.  He  has  for  some  time  been  representative 
of  the  same  company  at  Springfield,  Ohio. 

MR.  C.  D.  SHAIN,  onjc  prominent  in  Edison  and  General  Electric  ranks  in 
New  York,  is  now  devoting  his  energies  and  his  great  commercial  ability  to 
automobilism,  in  which  he  has  already  built  up  a  large  and  profitable  connection. 

PROF.  G.  F.  SE\'ER,  recently  appointed  consulting  electrical  engineer  to  the 
Department  of  Gas  and  Electricity  of  New  Y'ork  City,  will,  it  is  understood, 
continue  to  hold  his  professorship  in  electrical  engineering  at  Columbia  UniTer- 
sity. 

MR.  E.  II.  McKNIGHT,  who  is  at  the  head  of  the  electric  lighting  com- 
pany at  Bowling  Green,  Ohio,  has  been  appointed  president  of  the  Ohio  Electric 
Light  Association,  succeeding  Mr.  W.  T.  White,  of  Cincinnati,  who  resigned 
recently. 

DR.  S.  S.  WHEELER,  president  of  the  Crocker- Wheeler  Company,  with 
Mrs.  Wheeler  and  Mr.  A.  L.  Doremus,  was  registered  last  week  at  Claridgc's 
Hotel  in  London.  The  Wheelers  have  been  making  an  automobile  trip  around 
the   Continent. 

MR.  PH.  SCHRIMPFF.  of  the  Board  of  Directors  of  the  Allgemeine  Elektric 
itaets  Gescllschaft  of  Berlin,  is  making  a  short  tour  in  the  United  States,  during 
which  he  will  visit  some  of  the  larger  manufacturing  establishments  and  central 
and  power  stations. 

MR.  T.  M.  MESTON,  secretary  of  the  Emerson  Electric  Mfg.  Co.  of 
St.  Louis,  is  a  visitor  in  New  York  and  the  East,  studying  the  general  situation. 
.Mthough  the  season  has  been  phenomenally  cool,  Emerson  fan  output  is  con- 
si<lerably  in  excess  of  last  year. 

,MR.  G.  W.  HEBARD.  of  the  Westinghouse  Electric  &  Mfg.  Company,  and 
president  of  the  Union  Metallic  Company,  is  one  of  the  directors  of  the  new 
International  Harwster  Company,  which  comprises  five  of  the  largest  agri- 
cultural machinery  concerns  in  the  country. 

COL.  H.  A.  YORKE.— .\  cable  xlispatch  from  London  says  that  the  Times 
understands  that  Col.  H.  A.  Yorkr,  Chief  Inspecting  Officer  of  Railways,  has 
been  commissioned  by  the  Board  of  Trade  to  report  on  the  working  of 
.\merican   railway  lines,  Iwth  steam  and  electric. 

MR.  A.  J.  CORRIVEAU,  a  well  known  Canadian  in  the  field  of  electric 
lighting  and  electric  railways,  has  been  on  from  Montreal  the  last  week  and 
altende<l  the  automobile  races  at  Brighton  Beach.  He  is  now  largely  interested 
in  a  commercial  way  in  automobiles  and  has  several  important  agencies  for 
Canada. 

MR.  J.  L.  PUTNAM,  manager  of  the  Clark  Automatic  Telephone  Switch- 
Board  Company.  Providence.  R  .1.,  has  just  returned  from  a  trip  throughout 
the  Southern  and  Central  Western  States,  and  met  with  success  in  establishing 
companies  for  several  small  town  plants,  while  others  are  in  view  for  early 
operation 

MR.  W.  F.  D.  CRANE,  who  has  been  associated  with  Sanderson  &  Porter. 
31  Nassau  St  .  in  an  engincerine  capacity,  has  recently  joined  the  forces  of  the 
,\merican  Stoker  Company.  277  Broadway,  New  York,  as  manager  of  its  con- 
tract department.  Mr.  Crane  will  have  his  quarters  in  the  New  York  office  of 
the  company. 

MR.  JOHN  A.  WALKER,  general  manager,  etc..  of  the  Joseph  Dixon  Cru- 
cible Company.  Jersey  City.  N.  J.,  on  his  recent  return  from  a  business  trip 
abroad,  was  presented  by  the  staff  with  a  tterling  silrer  loTing  cup,  having  been 
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subscribed  for  by  members  whose  service  with  the  company  dated  from  1867 
down  to  1 90 1. 

MR.  JAMES  MERRIHEW,  for  many  years  general  superintendent  of  the 
southern  division  of  tlic  Western  Union  Telegraph  Company,  has  resigned,  his 
retirement  to  take  effect  on  Sept.  i.  Mr.  Belvidere  Brooks,  now  general  super- 
intendent of  the  eastern  division,  will  assume  the  general  superintendency  of 
the  southern  division  in  addition  to  his  present  duties,  on  Mr.  Merrihew's 
retirement. 

MR.  EDWARD  NOYES,  of  the  Australian  electrical  engineering  and  con- 
tracting firm  of  Noyes  Brothers,  Sydney,  which  concern  represents  the  West- 
inghouse  and  other  American  manufacturing  interests  in  the  Antipodes,  is  now 
in  New  York.  He  is  accompanied  by  M.  Hammond,  of  Auckland,  who  acts  as 
sub-agent  for  the  Noyes  firm  in  New  Zealand.  These  gentlemen  are  guests  at 
the  Waldorf-Astoria. 

LORD  BLYTHSWOOD.— The  Marquis  of  Salisbury  is  not  the  only  British 
peer  who  is  a  devoted  student  and  experimenter  in  electricity.  Lord  Blyths- 
wood,  a  Scottish  peer,  is  noted  as  an  amateur  electrical  expert.  He  owns  a 
splendidly  equipped  private  laboratory,  in  which  he  spends  hours  at  work.  He 
has  just  given  to  the  Glasgow  Royal  Infirmary  a  dynamo  designed  and  built  by 
himself  and  assistants. 

MR.  CESARE  PIO,  well  known  as  an  electrical  engineer  and  as  a  contrib- 
utor to  these  columns,  has  opened  an  office  as  consulting  engineer  at  Milan, 
Italy,  having  as  an  associate  Mr.  Poggi.  They  will  be  glad  to  get  into  business 
relationships  with  American  electrical  manufacturers  who  desire  to  reach  Italian 
trade  as  well  as  to  perform  technical  service.  They  have  opened  offices  at 
18  Via  Lazzaro  Palazzi. 

MR.  HADYN  T.  HARRISON,  M.  I.  E.  E.,  of  the  English  firm  of  Hadyn 
Harrison  &  Co.,  electrical  engineers,  is  at  present  in  this  country  for  a  short 
trip,  making  a  study  of  electric  lighting  conditions.  He  v/ould  like  to  hear 
from  anyone  with  good  lighting  specialties  that  can  be  placed  on  the  English 
market,  and  can  be  reached,  care  of  the  Electrical  World  and  Engineer. 
He   is  now  traveling,  but  will  sail   for  home  next  week. 

MR.  M.  R.  HUTCHISON.— A  cable  dispatch  from  England  states  that  Mr. 
Miller  Rees  Hutchison,  of  New  York  City,  who  sailed  for  New  York  on  August 
22  on  board  the  White  Star  Liner  "Celtic,"  was  summoned  to  Cowes  before 
leaving,  and  received  from  Queen  Alexandra  a  special  coronation  medal.  Mr. 
Hutchison  has  been  treating  the  Queen  for  deafness,  but  her  majesty  ascribed 
the  gift  to  her  recognition  of  Mr.  Hutchison's  services  to  deaf  mutes  in  Lon- 
don, in  whose  welfare  the  Queen  is  greatly  interested.  Mr.  Hutchison  went 
to  England  early  in  May,  on  the  same  steamer  as  Lord  Kelvin,  to  whom  he  was 
introduced. 


tirabe  flotes. 


THE  BUCKEYE  ENGINE  COMPANY,  Salem,  Ohio,  has  shipped  a  large 
engine  to  Valparaiso,  Chili,  by  the  way  of  Cape  Horn. 

THE  WARREN  ELECTRIC  &  SPECIALTY  COMPANY,  Warren,  Ohio, 
has  moved  into  a  fine  suite  of  offices  in  a  new  office  building.  The  Peerless 
Electric  Company  will  have  offices  in  the  same  building. 

INCREASE  OF  CAPITAL.— The  Nungesser  Electric  Battery  Company, 
Cleveland,  Ohio,  has  infcreased  its  capital  stock  from  $25,000  to  $100,000.  A 
short  time  ago  the  company  moved   into  a   new   and   larger    factory. 

WAGNER  BULLETINS  Nos.  52  and  53  relate  to  "Static  ground  detectors" 
and  "Type  L"  portable  instruments  for  direct  and  alternating-current  meas- 
urements, respectively.  Both  classes  of  instruments  are  illustrated  and  de- 
scribed. 

THE  FORT  WAYNE  ELECTRIC  WORKS,  Fort  Wayne,  Ind.,  in  bulletins 
Nos,  1062  and  1033,  illustrate  and  describe,  respectively,  their  differential 
type  of  enclosed  direct-current  series  arc  lamps  and  their  integrating  switch- 
board wattmeters,  type  K. 

"WOOD"  ARC  LAMPS.— The  Fort  Wayne  Electric  Works,  Fort  Wayne, 
Ind.,  has  just  issued  a  folder  giving  a  good  deal  of  practical  information  re- 
garding the  "Wood"  direct-current  enclosed  arc  lamps  for  power  circuits.  The 
various  styles  of  the  lamp   are  illustrated. 

TO  MANUFACTURE  SPECIALTIES.— The  Bloom-Kloeb  Company  will 
erect  a  factory  at  Cridersville,  Ohio,  for  the  purpose  of  manufacturing  elec- 
trical specialties.  The  company  has  entered  into  a  contract  with  the  village 
authorities  to  furnish  light  and  power.     Work  on  the  plant  is  to  start  at  once. 

THE  NORTHERN  ELECTRICAL  MFG.  COMPANY,  Madison,  Wis.,  has 
just  issued  Bulletin  No.  29  in  excellent  style.  It  is  practically  a  reprint  of  No. 
24,  but  contains  8  pages  more  of  matter  and  many  new  illustrations,  and  serves 
in  a  more  complete  manner  to  show  the  variety  and  quality  of  Northern 
apparatus. 

SUNBEAM  LAMPS.— The  Sunbeam  Incandescent  Lamp  Company  reports 
an  unusually  good  business  for  the  summer  months,  and  the  securing  of  severr.l 
substantial  contracts  for  export  based  upon  the  most  rigid  competitive  tests 
seem  to  bear  out  the  claims  of  the  manufacturer,  that  the  Sunbeam  lamp  is 
unexcelled. 

THE  BURT  MFG.  CO.,  of  Akron,  Ohio,  has  just  received  an  order  from  the 
American  Steel  &  Wire  Co.  for  two  large  Burt  exhaust  heads  and  a  200-gallon 
Cross  oil  filter  for  its  works  at  Cleveland,  Ohio.  The  Burt  Company  mention.^ 
that  this  is  the  twenty-ninth  order  which  it  has  received  from  this  one  con- 
cern for  oil  filters. 

MACHINE  TOOLS.— The  Garvin  Machine  Company,  Spring  and  Varick 
Streets,  New  York,  in  its  August  catalogue  (No.  8),  describes  and  illustrates 
Its  line  of  screw  machines,  monitor  lathes,  forming  machines  and  double  turret 
screw  machines.  The  dimensions  of  the  various  machines  are  given,  together 
with  the  principal  data. 

FISCHER  OMNIBUSES.— Mr.  S.  M.  Fischer,  president  of  the  Fischer 
Company,  returned  from  London  several  weeks  ago,  where  he  succeeded  in 
waking  up  the  two  largest  omnibus  companies.  Both  of  them  placed  orders 
for  omnibuses  of  the  Fischer  type.  Several  orders  for  similar  heavy  trucks 
were  also  booked  by  Mr.  Fischer  on  his  London  trip. 


THE  MICA  INSULATOR  CO.,  of  New  York  and  Schenectady,  announces 
that  it  is  making  an  addition  to  its  plant  which  will  increase  its  output  fifty 
per  cent.,  and  enable  it  to  fill  all  orders  v»ry  promptly.  It  was  led  to 
take  this  step  in  order  to  meet  the  increasing  demands  of  the  trade  for  its 
well-known    specialties,   micanite   goods,   empire  goods  and   M.    I,   C.   compound. 

THE  INTERNATIONAL  TELEPHONE  MANUFACTURING  CO.,  Chi- 
cago, is  said  to  be  having  a  rapidly  increasing  demand  for  its  improved  long  dis- 
tance transmitters.  This  instrument,  it  is  reported,  is  very  neatly  designed; 
constructed  with  the  very  highest  class  of  workmanship;  built  along  the  most 
scientific  lines,  and  is  one  of  the  loudest,  most  distinct  and  durable  tran:- 
mitters  ever  produced, 

THE  PITTSBURG  INCANDESCENT  LAMP  COMPANY,  which  was  re- 
cently organiz-^d,  has  started  business  in  a  temporary  plant.  A  new  plant  will 
scon  be  erected,  where  will  be  carried  on  the  business  of  manufacturing  new 
incandescent  lamps  and  renewing  burned-out  lamps.  The  company  was  organized 
with  a  capital  of  $25,000,  and  its  officers  are  J.  B.  Tomb,  president,  and  W.  A. 
Hilands,   secretary  and  treasurer. 

SIGN  LAMPS. — To  meet  the  demand  for  a  lamp  in  which  the  "end  candle 
power"  is  of  the  first  importance,  such  as  in  sign  work,  the  Electric  Appliance 
Company,  Chicago,  is  now  supplying  what  it  calls  a  "Multiple  Burning  Sign 
Lamp,"  of  which  it  has  a  special  illustrated  circular.  This  lamp  is  furnished  in 
4,  6  and  8  candle  power,  45  to  130  volts,  with  any  standard  base.  All  bases  are 
porcelain  insulated  and  are  attached  with  a  water  proof  cement. 

REMOVAL. — The  Imperial  Electric  Company  of  Philadelphia  has  removed 
its  business  to  No.  28  North  Seventh  Street,  which  is  only  six  doors  above  the 
old  location.  It  has  leased  the  entire  building,  and  secures,  in  consequence, 
greater  facilities  for  the  transaction  of  its  growing  business  in  incandescent 
lamps  of  all  kinds  and  allied  interests.  Mr.  Henry  A.  Truitt  is  proprietor,  A 
sheet   issued  by   Mr,   Truitt  shows  a   great  variety  of  lamps   handled  by  him. 

TELEPHONE  DRY  BATTERIES.— The  proprietors  of  the  New  Excelsior 
dry  battery  manufactory,  32-34  Vesey  Street,  New  York  City,  have  interested 
a  large  number  of  telephone  companies  in  their  dry  batteries  recently  because 
of  their  willingness  to  send  their  batteries  to  any  responsible,  well-rated  com- 
pany, on  six  months'  approval.  "The  proof  of  the  pudding  is  in  the  eating," 
and  a  concern  that  can  afford  to  do  this  must  be  making  batteries  of  satisfactory 
efficiency. 

BRECHT  AUTOMOBILES.— The  Brecht  Automobile  Company,  St.  Louie, 
Mo.,  gives  much  interesting  information  about  its  steam  carriages,  running, 
gear  for  automobiles  of  all  classes,  supply  parts,  etc.,  in  a  64-page  cata- 
logue of  recent  issue.  This  company  builds  an  electric  runabout  of  neat  de- 
sign. The  motor  is  of  2j^  horse  power;  the  controller  has  three  speeds  for- 
ward and  three  reverse,  and  the  vehicle,  it  is  stated,  will  run  40  to  50  miles  on 
one   charge  of  the   battery. 

AMERICAN  SHIPPING.— The  Marine  Review,  Cleveland,  Ohio,  has  issued 
the  seventh  annual  edition  of  its  Blue  Book  of  American  shipping.  This  book 
is  a  marine  directory  of  the  United  States  and  deals  with  statistics  of  shipping, 
naval  affairs,  etc.  The  introduction  of  this  edition  is  a  resume  of  merchant 
ship  construction  during  the  past  year,  and  of  the  progress  of  the  shipbuilding 
industry  throughout  the  country.  It  contains  a  great  deal  of  interesting  informa- 
tion  relative  to  the  progress  of  American  shipbuilding  and  navigation. 

ELECTRICAL  SUPPLIES.— The  H.  W.  Johns-Manville  Company,  New  York, 
has  just  issued  a  new  catalogue  of  its  electrical  supplies,  including  a  full  lini 
of  overhead  materials,  heaters,  rail-bonds,  500-volt  fuses,  vulcabeston  and 
special  molded  insulated  pieces,  together  with  many  new  articles,  such  as  double- 
trolley  suspensions.  The  catalogue  has  108  pages,  including  a  complete  table 
of  contents  at  the  front  and  an  alphabetical  index  at  the  back,  and  is  the  largest 
and  most  comprehensive  electrical  catalogue  ever  produced  by  this  company. 

MEDAL  FOR  WAGNER  MOTORS.— The  Franklin  Institute  of  Philadel- 
phia has  awarded  the  Edward  Longstreth  medal  of  merit  to  the  Wagner  Elec- 
tric Manufacturing  Company,  St.  1  -ouis.  Mo.,  on  its  single-phase  alternating- 
current  motors.  The  Institute  committee,  in  its  report,  refers  to  this  motor- 
as  a  "meritorious  contribution  to  science  and  the  industrial  arts."  The  Wag- 
ner Company  has  published  in  pamphlet  form  the  committee's  full  report,. 
together  with  individual  reports  of  some  prominent  electrical  engineers  on 
tests  of  Wagner  motors.  The  Wagner  Company  is  justly  proud  of  the  dis- 
tinction conferred   upon   its  motors. 

DENVER  ENGINEERING  WORKS  COMPANY,  of  Denver,  Colo.,  Mr, 
Lewis  Searing,  general  manager,  has  just  issued  an  excellent  bulletin  devoted 
to  electric  hoists  for  mining  purposes.  One  of  the  main  features  of  the  bulletin 
is  the  general  drawing  of  each  hoist,  accompanied  by  a  table  giving  all  of  the 
dimensions  which  are  necessary  for  the  location  of  the  hoist  in  the  plans  of 
the  constructing  engineer.  It  is  to  be  noted  that  a  great  range  of  sizes  is 
manufactured,  and  many  prominent  companies  have  given  repeated  orders  for 
hoists.  The  Cripple  Creek  Mining  District  is  a  large  user  of  these  hoists, 
as  can  be  seen  by  the  large  iiumber  of  them  purchased  by  the  Colorado  Electric 
Power  Company  which  operates  in  the  Cripple  Creek  District.  The  bulletin 
is  quarto  size,  32  pages,  and  well  illustrated'. 

AUTOMATIC  WATER  MOTOR.— The  Cassel  Automatic  Water  Motor 
Company,  Seattle,  Wash.,  describes  and  illustrates  its  self-governing  wate. 
wheels  in  a  76-page  pamphlet  of  recent  issue.  It  is  claimed  that  this  wheel 
governs  its  speed  under  all  degrees  of  load  within  a  variation  percentage  not 
exceeding  that  of  Corliss  steam  engines  under  usual  conditions  of  service. 
The  principle  empolyed  in  the  Cassel  wheel  is  that  of  centrifugal  force  as  the 
basis  of  the  automatic  mechanism,  acting  in  moving  the  buckets  of  the  whe-el 
out  of  the  line  of  impact  of  the  jet  or  flow  of  water,  without  interfering  in 
the  least  degree  with  the  free  flow  and  velocity  of  the  water.  The  various- 
illustrations  show  different  styles  of  the  wheel,  also  actual  applications  to  the 
operation  of   apparatus,   including  electric   generators, 

BEGINNING  LIFE  AT  SEVENTY-FOUR.— The  adage,  "One  is  never 
too  old  to  learn,"  has  been  exemplified  so  many  times  in  recent  years  by  men 
past  middle  age  taking  up  courses  in  correspondence  schools  that  it  has  grown 
to  be  an  old  story.  However,  the  limit  seems  'o  have  been  reached  when  we 
hear  of  a  man  seventy-four  years  old  taking  up  the  study  of  electrical  engineer- 
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ing.  Among  the  men  over  fifty  years  of  age  enrolled  with  the  American  School 
of  Correspondence,  Boston,  is  Mr.  George  F.  Carsley,  staying  at  Fairhaven, 
Mass.  Born  in  America,  he  has  made  his  home  in  the  Hawaiian  Islands, 
where,  for  the  last  thirty  years,  he  has  conducted  a  dairy  business  with  a  market 
for  his  products  located  more  than  two  hundred  miles  away.  Mr.  Carsley,  on 
his  return  to  the  United  States,  was  obliged  to  use  the  electric  roads,  and  the 
impression  that  they  made  upon  him  awakened  within  him  so  great  an  interest 
in  electricity  that,  although  past  seventy-four  years  of  age,  he  promptly  en- 
rolled for  an  electrical  engineering  course.  Mr.  Carsley's  record  as  a  student 
is  quite  as  remarkable  as  his  progressive  ideas.  Enrolling  on  the  twenty-eighth 
of  last  January,  he  has  not  only  already  completed  his  first  seven  books,  but 
has  taken  on  an  average  only  three  weeks  for  the  completion  of  each — sometimes 
finishing  a  book  in  a  week. 

THE  WESTERN  ELECTRICAL  SUPPLY  CO.,  of  St.  Louis,  is  intro- 
ducing the  Jackson  portable  hammer,  after  having  tested  it  thoroughly  in 
every  way.  It  states  that  this  is  the  first  and  only  electric  hammer  on  the 
market,  and  marks  a  "new  era"  in  reducing  one  half  the  cost  of  work  now  per- 


formed by  the  well-known  pneumatic  hammers.  It  can  be  used  to  advantage 
wherever  chipping  of  any  kind,  riveting,  calking  or  stone-dressing  and  car\-ing 
is  required.  It  is  adapted  for  all  classes  of  work  now  done  by  the  pneumatic 
hammers,  such  as  chipping  iron  or  steel,  in  foundry  work,  bridge  building, 
calking  boilers,  structural  iron  and  building  work,  ship  building,  heavy  stone 
dressing  and  light  carving.  The  main  points  which  the  company  claims  for 
this  hammer  are  its  simplicity  of  construction,  efficiency  and  durability.  It  it 
not  necessary  to  install  any  new  plant,  as  the  current  may  be  taken  from  any 
electric  plant  of  from  :io  to  500  volts.  It  can  be  operated  by  a  motor  of  from 
Ji  to  54  hp.  consuming  no  more  current  than  an  ordinary  office  fan.  The  cost 
is  about  twenty  per  cent,  of  a  pneumatic  hammer,  and  the  cost  of  operation  is 
about  five  per  cent.  One  great  advantage  is  that  it  can  be  run  in  the  coldest 
weather,  which  is  an  impossibility  with  pneumatics.  Where  no  current  is  ob- 
tainable, a  small  i-hp  electric  generator  is  capable  of  running  three  hammers. 
Such  a  generator  is  quickly  and  cheaply  installed,  and  may  be  operated  by  a 
small  gasoline  engine,  turbine  water  wheel,  or  from  shafting  in  machine  shop 
or  foundry.  The  company  issues  a  bulletin  fully  describing  this  hammer,  which 
i?  mailed  on  application. 


U.NITtD  STATES  PATENTS  ISSUED  AUGUST  19,  1902. 

[Conducted   by  Wm.  A.   Rosenbaum,   Patent  Attorney,    140   .Vassau   St.,   N.    Y.] 

707,075.  CO.MBINED  OVERHEAD  AND  UNDERGROUND  ELECTRIC 
RAILWAY;  D.  S.  Bergin,  Chicago,  111.  App.  filed  Feb.  10,  1902.  Em- 
ploys a  separate  underground  conductor  for  the  return  current. 

707,088.  MAGNETIC  SEPARATOR;  A.  Dings,  Milwaukee,  Wis.  App.  filed 
April  8,  1901.  A  rotary  separator  with  a  provision  for  rendering  the  opera- 
tion continuous. 

707,099.  INCANDESCENT  ELECTRIC  LAMP;  E.  S.  Gardner,  Boston,  Mass. 
App.  filed  July  22,   1901.     A  reflector  is  located  within  the  lamp  bulb. 

707,150.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  W.  S.  Moody, 
Schenectady,  N.  Y.  App.  filed  June  6,  1902.  (See  Current  News  and 
Notes.) 

707.180.  SELECTOR  FOR  RAILWAY  SIGNALING  APPARATUS;  J.  D. 
Taylor,  Buffalo,  N.  Y.  App.  filed  Nov.  10,  1900.  Improvements  on  prior 
patents  to  same   inventor. 

707.181.  RAILWAY  SWITCHING  AND  SIGNAL  INTERLOCKING  A''- 
PARATUS;  J.  D.  Taylor,  Buffalo,  N.  Y.  App.  filed  Nov.  10,  1900.  Im- 
provements on   prior  patents  to  same  inventor. 

707.182.  RAILWAY  SIGNALING  APPARATUS;  J.  D.  Taylor,  Buffalo,  N.  Y. 
filed  Nov.  10,  1900.  Improvements  on  prior  patents  to  same  inventor. 
ELECTRIC  RHEOSTAT  OR  HEATER;  II.  P.  Ball,  Brooklyn,  N.  Y. 
filed   Nov.   2,    1896.     The   resistance  wire  lies   in  grooves   between  two 

corrugated  plates  riveted  together,  the  wire  being  insulated   from  the  plates. 

707,222.  AUTOMATIC  LINE  CATCH  FOR  TROLLEY  WIRES;  G.  R. 
Floyd,  Cincinnati,  Ohio.  App.  filed  Dec.  31,  1901.  A  safety  device  con- 
sisting of  a  supplemental  wire  or  rod  to  the  trolley  wire  at  opposite  sides  of 
and  beyond  a  point  of  probable  breakage,  by  suitable  holding  ears,  said  wire 
having  a  limited  longitudinal  movement   in  said  ears. 

707,226.  ELECTRIC  BLOCK  SYSTEM  FOR  RAILWAY  TRAINS;  J.  T. 
Hambay,  New  York,  N.  Y.  App.  filed  March  15,  1902.  The  semaphore  is 
placed  in  the  locomotive  cab  and  is  under  the  control  of  the  tower-man  or 
operator  who  has  charge  of  the  block. 
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707, oQQ.      Incindcsccnt    Electric    Lamp. 

707,244.  RESISTANCE  FOR  RHEOST.\TS,  ELECTRIC  HEATERS,  ETC.; 
H.  W.  Leonard,  Uronxvillc,  N.  Y.  App.  filed  Aug.  26,  1901.  A  metallic 
electrical  conductor  in  the  form  of  a  ribbon  arranged  edgewise  under  ten- 
sion around  an  electrical  insulating  surface  capable  of  withstanding  heat. 

707,266.  WAVE  DETECTING  DEVICE;  H.  Shoemaker  and  G.  W.  Pickard. 
Philndelpliin,  Pa.  App.  filed  June  2,  1902.  A  wave-responsive  device 
comprising  carbon  terminals  bridged  by  steel  needles. 

707..100.  CONTROLLER  FOR  ELECTRIC  .MOTORS;  W.  H.  Chapman,  Port- 
land, Me.  App.  filed  March  12,  1902.  The  controller  is  adapted,  without 
the  use  of  switches,  to  start  and  stop  the  motor  and  reverse  it  my  means 
of  rheostats  constructed  to  admit  current  gradually  by  fine  gradations  and 
in  one  direction  or  the  other  through  the  armature  of  the  motor. 


707,303.  INSULATING  JOINT  FOR  PIPES;  F.  E.  Cleland  and  E.  B. 
Murray,  Des  Moines,  Iowa.     App.  filed  March  10,  1902.     Structural  details. 

707.305.  ELECTRIC  SIGNAL  FOR  ELEVATORS;  L.  K.  Curlett,  Chicago. 
III.  App.  filed  Nov.  7,  1 901.  A  signal  for  elevators  comprising  an  elec- 
trically operated  signal  carried  by  the  car,  and  car-actuated  contact  devices 
to  operate  the  signal  when  the  floor  of  the  car  is  flush  with  a  floor  of  the 
building. 

707.306.  METHOD  OF  ELECTRODFPOSITING  METAL  ON  LACE;  J.  A. 
Daly.  Washington,  D.  C.     App.  filed  Oct.   15,  1901.      (See  page  335.) 

707,312.      AUTOMATIC   CIRCUIT   CLOSER    FOR   TELEGRAPH  KEYS;  J. 

E.  Folsom,  Mitchell,  III.     App.  filed  Aug.  29,   1901.     Details. 
707,334.     SYSTEM  OF  DISTRIBUTION;  J.   F.   Kelly,   Pittsfield.   Mass      Aw>- 

filed  May  20,   1902.     (See  Current  News  and  Notes.) 
-07,338.     TROLLEY;   P.   E.  Lorce,  Dayton,  Ohio.     App.   filed  March   31.    1902. 

Structural    details    including    a    device    for    diminishing    friction    af    laterml 

contact  on  curves. 


707,244. — Resistance   for   Rheostats,   Electric   Heaters,  etc 


707,363.  GALVANIC  BATTERY;  E.  L.  Slocum,  Pawtucket.  R.  I.  App.  fileJ 
July  I,  1901.  Comprises  a  carbon  or  negati\-e  element  made  in  four  divi- 
sions, each  division  having  in  cross-section  the  form  of  a  letter  W  forming 
ribs  on  both  the  outside  and  inside  of  the  carbon  and  zinc  elements  held 
in  the  spaces  between  the  divisions,  and  a  containing  jar. 

707,372.  ELECTROCHEMICAL  GENERATOR;  H.  S.  Amwake.  Camden. 
N.  J.  App.  filed  June  13.  1902.  The  electrodes  arc  surrounded  by,  but 
not  in  contact  with,  a  case  of  carbon  or  other  poor  conductor,  open  at 
its  lower  end. 

707,383.  ELECTRIC  ARC  LAMP;  C.  L.  Bundy.  Philadelphia,  Pa.  App.  filed 
Feb.  12,  1902.  Relates  to  means  for  varying  the  attractive  force  of  the 
magnets,  and  regulating  the  resistance  of  the  coils  interposed  in  the  lamp 
circuit;  also  other  details. 

707.389.  SYNCHRONOUS  ALTERNATING  CURRENT  MOTOR;  A.  Church- 
ward,  Fort  Wayne,  Ind.  App.  filed  Oct.  i,  1898.  (See  Current  News  and 
Notes.) 

707.390.  SYNCHRONOUS  ALTERNATING  CURRENT  MOTOR;  A. 
Churchward,  Fort  Wayne.  Ind.  App.  filed  Jan.  n.  1899.  (See  Current 
News   and    Notes.) 

707.429  INSULATOR  FOR  ELECTRIC  WIRES:  T.  F.  King.  Nashville. 
Tcnn.     App.  filed  Sept.  at.  1901.     Structural  details. 

707.438.  MEDICAL  ELECTRODE;  G.  G.  Marshall.  Wallingford.  Vt.  App.  fcleJ 
May  2,  1002.  A  specially  designed  electrode  for  use  by  physicians  in 
treating  diseases  of  the  stomach. 

707.441.  TELEPHONE  RECEIVER;  Lemuel  Mellct.  Somer>illc.  Mass.  App. 
filed  July   5.   1901.      (This  patent  will  be  described  in  next  issue.) 

707.505.  ELECTRICAL  SWITCH;  L.  L.  Elden.  Boston.  Mass.  App.  filed 
April  15.  1901.  An  electric  switch  having  a  plurality  of  contact-makers  in 
a  successive  scries  for  transferring  a  circuit  from  one  source  of  supply  to 
another  and  a  series  of  contacts  co-operating  therewith,  the  contact-makers 
being  movable  in  an  unvarying  path  only  into  successive  contact  with  the 
scric*  of  contacts,  the  switch  having  a  break  position  between  every  two 
make   positions. 

ror.508.  ELECTRIC  ROLLER  FOR  MASS.\GE  AND  THERAPEUTICAL 
PURPOSES;  J.  W.  Gibbs.  New  York.  N.  Y.  App.  died  April  17.  1899 
Embodies  a  magneto-generator  located  within  a  revoluble  metallic  cylinder. 

707.S16.  PLUG  RECEPTACLE;  C.  J.  Klein.  New  York.  N.  Y.  App.  filed  April 
5.  1902.  The  face  plate  of  a  plug  receptacle  is  provided  with  swinging 
doors  which  open  inwardly  on  the  insertion  of  a  plug  and  close  automatically 
upon  its  withdrawal  and  cover  the  opening. 
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Export  Trade. 

There  seems  no  reason  to  doubt  the  fact  that  American  manufac- 
tured goods  continue  to  enjoy  the  appreciation  of  foreign  purchasers 
in  as  niar..ed  a  degree  as  ever,  although  the  increase  of  the  home 
demand  has  checked  the  possibilities  in  the  export  field.  Many  a 
manufacturer  has  to  consider  gravely  whether  he  shall  develop  his 
productive  capacity  up  to  the  full  limit  of  the  business  offering  him, 
and  the  dictates  of  prudence  often  is  that  he  should  go  a  bit  slow 
in  putting  his  profits  into  fixed  plant.  One  thing  is  certain,  that  a 
connection  once  made  for  export  trade  it  is  well  to  maintain  it,  and 
even  to  develop  it,  we  think,  at  the  risk  of  not  filling  every  domestic 
order  as  well.  Creating  and  meeting  export  demand  is  not  the  easiest 
thing,  and  there  are  many  pushing  for  it  from  other  countries,  where 
the  home  consumption  is  not  so  brisk.  Aside  from  its  immediate 
benefit,  export  trade  has  also  the  advantage  of  affording  the  manu- 
facturer an  outlet  when  his  home  trade  is  dull. 


Turning  to  the  figures  for  July,  we  are  glad  to  find  that  the  total 
exportation  of  manufactures  for  the  seven  months  reach  $245,756,052, 
as  against  $236,093,429  in  the  same  period  last  year.  When  we  re- 
member the  decline  in  metal  exports,  due  to  the  urgent  demand  for 
them  at  home,  this  total  is  very  satisfactory,  especially  as  it  is  now 
to  be  reinforced  by  the  figures  of  the  large  crops  with  which  America 
helps  to  feed  the  world. 


Rules  for  Resuscitation. 

Some  years  ago  we  first  issued  our  rules  for  the  resuscitation  of 
persons  suffering  from  accidental  electric  shocks.  It  has  been  a 
matter  of  profound  gratification  to  us  to  know  that  the  use  of  these 
rules  has  proved  efficacious  in  a  number  of  instances ;  while  the  many 
applications  for  copies,  of  which  we  are  continually  in  receipt,  evi- 
dences not  alone  an  appreciation  of  their  value,  but  the  great  extension 
in  recent  years  of  circuits  and  apparatus  of  high,  killing  potential. 
In  the  present  issue,  which  as  an  export  number  enjoys  a  special  cir- 
culation throughout  all  parts  of  the  world  where  such  apparatus  is 
in  use,  we  present  our  reade-s  with  the  latest  revision  of  these  rules 
and  suggestions,  brought  up  to  date  by  Dr.  Goelet  in  the  light  of  the 
best  information,  data  and  theory  applying  to  electro-physiology  and 
electrotherapeutics.  In  many  instances  we  have  found  our  readers 
place  these  rules  on  the  walls  of  central  stations,  isolated  plants  and 
power  houses,  etc.,  and  knowing  this,  we  have  now  printed  it  on  stout, 
heavy  paper,  whose  color  being  distinctive  and  familiar  will  help  in 
quick  reference  to  the  rules  in  the  hour  ot  emergency.  E.xtra  copies 
will  be  furnished  gratis  upon  application. 


Central  Station  Rates. 

The  discussion  on  central-station  rates  at  the  Cincinnati  Electric 
Light  Convention  served  to  bring  out  not  only  the  live  interest 
which  that  subject  has  at  the  present  time  for  central-station  man- 
agers, but  also  the  great  divergence  of  opinion  existing  as  to  what 
constitutes  a  rational  system  equitable  both  to  the  central  station 
and  to  the  consumer.  To  those  who  have  followed  the  subject 
closely,  it  has  been  quite  apparent  that  the  present  time  marks  a 
transition  period  in  the  matter  of  central-station  rates  somewhat 
similar  to  that  in  the  early  history  of  the  art  when  the  abomination 
of  flat  rates  was  dispossessed.  The  situation  is  undoubtedly  largely 
due  to  the  more  systematic  manner  in  which  central  stations  are 
now  being  conducted — in  other  words,  to  the  fact  that  the  electric 
lighting  industry  is  ridding  itself  of  the  crudities  of  the  develop- 
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ment  period  and  settling  down  to  the  status  of  a  business  in  which 
no  detail  is  so  slight  as  to  be  inconsequential.  The  discussion  at 
Cincinnati  and  the  symposium  on  rates  which  we  print  elsewhere  in 
this  issue  would,  however,  appear  to  indicate,  by  the  differences  in 
opinion,  that  the  problem  of  rationalizing  central-station  charges  is 
not  a  simple  one,  and  it  may  be  of  interest  to  inquire  into  the  cause. 


The  problem  involves  three  distinct  elements,  namely,  the  ac- 
curate determination  of  the  cost  of  supply,  including  every  item  of 
expense;  the  elaboration  on  the  data  thus  obtained  of  a  general 
system  of  rates  equitable  to  both  sides ;  and  the  acceptance  of  such 
a  system  by  the  public.  Considering  current  delivered  to  the  custo- 
mer as  a  commodity,  the  determination  of  the  cost  of  this  commodity 
is  surrounded  with  considerable  more  difficulty  than  in  the  case  of 
the  usual  manufactured  article.  This,  however,  should  prove  no 
particular  obstacle  to  the  active  central-station  manager,  particularly 
in  view  of  the  enlightenment  which  he  may  receive  by  referring  to 
the  very  considerable  literature  on  the  subject  which  has  appeared. 
Such  an  analysis  cannot  be  itemized  too  minutely  in  the  first  in- 
stance, for  subsequently  when  the  greater  problem  of  a  rate  system 
is  attacked,  every  possible  means  of  guidance  will  be  desirable.  Or 
should  the  manager  be  satisfied  to  confine  himself  to  a  selection  of 
one  of  the  several  rate  systems  now  on  trial,  their  relative  desirability 
for  his  particular  case  can  be  tested  by  applying  to  them  the  results 
of  his  analysis. 


From  the  fact  that  radical  differences  of  opinion  as  to  what  con- 
stitutes a  rational  and  practicable  rate  system  prevail  among  central- 
station  men  who  presumably  have  accurately  and  in  minute  detail 
determined  costs,  it  is  apparent  that  a  difficulty  of  no  mean  order 
is  encountered  when  it  comes  to  elaborating  a  system  of  charging 
based  upon  such  costs.  This  difficulty  is  almost  entirely  incident  to 
the  apportionment  among  individual  consumers  of  the  items  not 
directly  proportional  to  the  cost  of  production  of  current,  such  as 
fixed  charges,  plant  investment,  etc.  For  example,  we  doubt  if  any 
rule  can  ever  be  laid  down  as  to  the  exact  relative  charge  there 
should  be  for  current  to  the  user  whose  demand  is  at  the  peak  of  the 
load,  and  to  the  one  whose  service  entails  little  else  than  the  actual 
cost  of  the  corresponding  fuel,  as  in  the  case  of  service  only  during 
the  hours  of  light  load.  But  the  general  principle  cannot  be  con- 
tested that  each  consumer  should,  as  far  as  possible,  pay  an  amount 
for  his  service  commensurate  with  the  total  cost  of  the  same.  In 
approach  to  this  principle  the  flat-meter  rate  is  merely  an  improve- 
ment on  the  old  flat  rate,  and  the  addition  of  a  system  of  general 
discounts  merely  mitigates  the  evil.  A  rate  determined,  whether  by 
the  capacity  of  the  installation,  total  or  partial,  or  by  the  maximum 
demand  for  current,  or  by  a  similar  method  which  differentiates 
users  into  classes,  is  a  still  further  advance,  even  if  it  does  not  meet 
the  approval  of  those  seeking  perfection.  What  should  constitute 
such  a  system  is  the  matter  now  uppermost  in  the  minds  of  pro- 
gressive central-station  men. 


Assuming  that  an  exact  analysis  of  the  case  has  been  made,  and 
a  system  based  thereon  which  is  entirely  equitable  from  the  business 
standpoint  both  to  the  central  station  and  to  the  consumer,  the  major 
difficulty  still  remains,  and  that  is  to  secure  the  approval  of  the 
public  for  the  proposed  tariff.  As  a  public  utility  corporation  en- 
joying a  franchise  which  "burden.s"  the  public  domain,  the  business 
status  of  a  central  station  with  respect  to  the  piihlic  differs  totally, 
it  is,  perhaps  needless  to  say.  from  that  of  the  ordinary  manufac- 
ttirer,  nnd  this  must  be  taken  into  consideration  in  any  action  affect- 
ing the  public.  A  new  system  of  rates  is  apt  to  be  scrutinized  by 
a  consumer  not  as  such,  but  as  a  citizen  who  feels  that  he  is  one  of  a 
body  toward  which  the  electric  light  company  cannot  afford  to  adopt 
an  antagonistic  attitude.     If  the  rate  is  considered  to  be  unsatisfac- 


tory, complaint  will  be  made,  not  as  an  individual,  but  in  the  name  of 
the  public  in  general.  Moreover,  the  custom  generally  obtaining  in 
water  and  gas  supply  of  not  radically  differentiating  between  cus- 
tomers, if  at  all,  tends  to  cause  differential  rates  for  electricity  to  be 
regarded  with  suspicion.  In  view  of  the  foregoing,  it  is  quite  e^'i- 
dent  that  the  central-station  manager  who  would  adopt  a  rational 
system  of  charging  is  beset  by  diflSculties  of  no  mean  order.  This 
situation  undoubtedly  accounts  for  the  wide  divergence  of  opinion 
to  which  we  have  referred,  and  for  the  considerable  discussion  of 
the  past  several  years  on  a  matter,  which,  if  presented  as  a  problem 
in  an  ordinary  branch  of  business,  would  perhaps  long  before  this 
time  have  found  a  perfectly  satisfactory  solution. 


Unwise  Conservatism. 

It  is  most  regrettable  that  at  the  recent  naval  manoeuvres  the 
regular  use  of  wireless  telegraphy  was  not  included,  and  the  im- 
plied rebuke  to  the  naval  bureaucrats  in  Admiral  Higginson's  urgent 
recommendation  to  the  Navy  Department  on  this  subject  was  well 
deserved.  Doubtless  wireless  telegraphy  has  its  limitations,  and 
doubtless  it  is  not  developed  to  the  point  it  will  have  reached 
five  or  six  years  hence ;  but  the  fact  remains  that  if  the  attack- 
ing squadron  had  been  a  real  enemy  it  would  have  had  the  ad- 
vantage of  wireless  communication  which  the  defenders  lacked. 
And  as  a  matter  of  fact,  such  aid  is  of  more  importance  to  the 
defense  than  to  the  attack,  for  the  former  is  spread  out  over  a 
long  stretch  of  coast  with  which  it  must  keep  in  touch  to  facili- 
tate the  work  of  the  land  forces.  No  real  attacking  fleet 
would  lack  the  services  of  fast  scouts  quite  capable  of  coping 
with  the  scouts  of  the  defense  and  crippling  them,  perchance  long 
before  they  could  communicate  with  the  main  body  of  their  fleet. 
A  descent  upon  the  coast  for  the  capture  of  a  base  is  not  likely  to  be 
made  in  broad  daylight,  but  in  the  gloom  of  night  when  a  foe  cannot 
be  picked  up  even  with  the  help  of  searchlights  until  within  easy 
range.  With  the  wireless  telegraph  a  scout  could  give  the  alarm 
even  if  she  were  a  riddled  wreck  ten  minutes  later,  and  so  would 
have  played  her  part.  As  maatcrs  now  stand,  we  would  be  at  a  great 
disadvantage  in  this  respect  if  attacked  by  any  respectable  power. 
Are  we  so  soon  to  forget  the  lessons  of  1898  in  the  danger  of 
unpreparedness  ?  To  be  sure,  we  have  made  advances  since  then,  but 
they  are  the  advances  which  should  have  been  already  made  prior  to 
that  date.  With  the  growing  commercial  jealousy  on  the  part  of  many 
foreign  powers  and  increase  of  jingoism  at  home,  war  is  a  far  more 
likely  contingency  than  it  was  half  a  dozen  years  ago,  and  when  it 
next  comes  it  will  not  be  with  a  brave  but  outworn  foe  like  Spain. 


It  is  high  time  that  the  navy  were  equipped  with  a  wireless  tele- 
graph system,  and  although  tardy  steps  are  now  being  taken  in  that 
direction,  we  are  far  from  being  equipped.  Had  the  government 
purchased  from  time  to  time  a  trial  installation  of  every  seemingly 
practical  system  of  wireless  telegraphy  put  forth  during  the  p?st  six 
years,  the  cost  would  probably  be  much  less  than  the  aggregate 
expense  of  the  numerous  investigations  of  the  Navy  Department 
into  the  general  question  of  wireless  telegraphy.  It  is,  moreover,  a 
long  step  irom  bringing  three  or  four  competitive  systems  before  a 
board  of  examination  to  the  installation  of  the  apparatus  where  it 
will  be  ready  in  time  of  need.  If  we  remember  correctly,  it  is 
nearly  a  decade  since  boards  were  appointed  to  look  into  the  smoke- 
less powders  already  in  use  abroad,  but  1898  still  found  us  unready 
except  for  some  of  the  smaller  guns  and  a  few  of  medium  calibre 
purchased  abroad  at  the  eleventh  hour.  And  not  only  should  we 
have  the  wireless  system  at  once,  but  it  is  high  time  that  we  were 
hard  at  work  on  the  matter  of  breaking  down  the  communications 
of  the  enemy.  We  hear  great  argument  about  syntonic  methods 
with  loud  asseverations  that  they  can  or  cannot  successfully  be  used. 
It  is  time  to  find  out  the  facts  in  the  case,  for  there  may  be  a  day  in 
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which  we  shall  sadly  need  to  know.  The  enemy  has  been  working 
industriously  on  wireless  telegraphy  and  with  a  very  gratifying 
degree  of  success ;  but  it  seems  to  be  pretty  well  established  fact 
that  the  sea  is  the  best  field  for  the  work,  and  those  who  fight  on 
the  sea  should  be  the  first  to  be  prepared.  It  is  a  wise  policy  doubt- 
less to  keep  a  cool  head  and  to  be  slow  in  flying  after  every  alleged 
improvement  that  may  be  presented,  but  wireless  telegraphy,  while 
it  is  still  imperfect,  is  no  scheme  of  a  long-haired  inventor,  but  is 
suflaciently  useful  and  practical  to  have  been  already  adopted  by 
the  navies  of  the  great  powers — barring  the  United  States.  It  is 
high  time  to  be  up  and  doing  and  to  keep  up  with  the  art  of  war 
instead  of  lagging  behind. 


Rational  Electro.magnetic  Units. 

We  reprint  on  page  368  a  translation  of  an  interesting  paper  by 
Signor  Giovanni  Giorgi,  of  Rome,  on  a  plan  for  the  rationalization 
of  electromagnetic  units.  The  existing  practical  system  of  electro- 
magnetic imits  embracing  the  volt,  ampere,  ohm,  etc,  is  quite  satis- 
factor>-  from  an  industrial  standpoint.  It  is  likewise  in  international 
use,  and  formally  adopted  by  law  in  most  civilized  countries.  It  is 
a  scientific  system  connected  with  the  decimal  metric  system,  and 
far  superior  to  any  of  the  barbarous  tables  of  weights  and  measures 
still  employed  in  English-speaking  coimtries.  Nevertheless,  the  ex- 
isting electromagnetic  system  is  defective,  even  gravely  defective, 
from  a  strictly  scientific  standpoint,  and  if  we  could  expunge  it  and 
recreate  a  system  of  electromagnetic  units  without  any  precedents 
or  historj-  to  consider,  a  much  better  sj-stem  could  be,  and  probably 
would  be,  adopted.     The  existing  system  contains  three  defects. 


Firstly  it  is  virtually  based  upon  the  earth's  quadrant  (10'  cms.) 
as  unit  of  length,  the  one-hundred-thousand-millionth  of  a  gramme 
(10"  gramme)  as  imit  of  mass,  and  the  second  as  vmit  of  time; 
whereas  it  ought  to  be  the  simple  and  fimdamental  centimeter- 
gramme-second  system.  Consequently  electromagnetics  are  neces- 
sarily taught  theoretically  in  the  C.  G.  S.  system,  and  necessarily  ap- 
plied practically  in  the  Q.  E.  S.  system,  which  is  almost  as  bad  and 
ridiculous  as  the  Chinese  systems  of  speech  and  writing,  where  the 
written  language  is  not  spoken  nor  the  spoken  language  written. 
The  reason  for  the  now  seemingly  ridiculous  transition  from  the 
fundamental  C.  G.  S.  to  the  applied  Q.  E.  S.  system  was  that  some 
of  the  unit  magnitudes  in  the  former  were  inconvenient.  Thus, 
the  C.  G.  S.  unit  of  e.  m.  f.  is  very  small  from  a  practical  standpoint, 
namely,  about  the  himdred-millionth  part  of  the  e.  m.  f.  of  a  gravitj- 
Daniell  cell ;  so,  instead  of  calling  the  little  C  G.  S.  unit  the  volt, 
and  employing  a  prefix,  such  as  megavolt,  to  arrive  at  a  practical 
magnitude  for  industrial  purposes,  a  big  decimal  kinsman  was 
selected  for  the  volt  to  the  neglect  of  the  fundamental  unit.  The 
same  was  true  of  the  ampere  and  ohm.  The  result  is  that  while  we 
have  to  use  prefixes,  anyhow,  to  meet  practical  requirements,  such 
as  in  microhm,  faiilliampere,  megohm  and  microfarad,  we  have  awk- 
ward decimal  numerics  separating  all  practical  and  theoretical  units, 
an  imnatural  divorce  that  gives  endless  trouble  to  students,  and  for 
which,  as  we  now  look  back,  there  was  absolutely  no  use  or  necessity. 
no  disparagement  being  offered  to  the  labors  of  the  great  and  worthy 
men  who  decided  upon  the  existing  system. 


The  second  defect  of  the  electromagnetic  system  of  units  is  in- 
herent not  only  in  the  practical  Q.  E.  S.  system,  but  also  in  its  pro- 
genitor, the  theoretical  C.  G.  S.  system.  This  is  the  defect  which 
Mr.  Giorgi  mainlj-  attacks.  -Owing  to  an  unfortunate  basis  of 
definition,  there  is  a  continual  recrudescence  of  the  constant  4"^  oc- 
curring in  ordinary  unit  relations,  where  it  has  no  business  to  ap- 
pear, and  where  it  is  a  needless  encumbrance ;  while  in  spherical 
problems,  where  the  surface  of  a  unit  sphere  (4*^)  should  naturally 
appear,  the  constant  is  honored  in  the  breach  rather  than  in  the  ob- 


servance. So  that  the  C.  G.  S.  system  is  in  regard  to  4"^,  like  the 
cockney  dialect  in  regard  to  h's.  There  is  no  /t  where  it  ought  to 
be,  and  there  is  an  h  where  it  ought  not  to  be.  For  example,  the 
unit  of  m.  m.  f.  ought  to  be  equal  to  the  current-turns  in  the  C.  G.  S. 
system  or  to  the  ampere-tums  in  the  Q.  E.  S.  system;  whereas  it  is 
4''!'  times  the  current-turns,  or  4'T  times  the  ampere-tums  in  the 
two  systems,  respectively. 


The  third  defect  of  the  electromagnetic  system  of  units  also  relates 
to  the  f  'ndamental  C.  G.  S.  system,  and  that  is  that  the  system  is 
not  imique.  There  are  two  of  them.  One  is  the  so-called  electro- 
static system,  and  the  other  the  so-called  electromagnetic  system, 
so  that  when  we  speak  of  the  C.  G.  S.  unit  of  e.  m.  f.,  for  example, 
it  is  not  clear  whether  we  mean  the  electric  unit  or  the  magnetic 
imit.  The  former  has  the  magnitude  of  300  volts,  the  latter 
lOooftooQo  volt.  So  that  there  is  quite  a  di'flterence,  and  the 
difiFerence  is  different  in  the  case  of  different  imits.  In  some  the 
ratio  is  3  X  10";  in  others  it  is  9  x  lo'*.  This  ambiguity  is  unnatural, 
and  is  a  consequence  of  definition.  A  strictly  scientific  system  of 
electromagnetic  would  be  unique.  It  would  be  essentially  simple 
and  single.     It  would  not  admit  of  dualitj-. 


It  is  evident  on  reflection  that  none  of  these  three  defects  touches 
the  practical  man  or  the  industrial  user  of  electricity.  A  volt  as 
defined  by  law  would  be  serenely  unaffected  though  the  C.  G.  S. 
system  were  replaced  by  a  much  more  nearly  scientific  system.  The 
practical  man  is,  therefore,  content  with  the  existing  order  of  thmgs, 
and  not  only  desires  no  change,  but  vehemently  protests  that  no  change 
shall  be  made.  Why  upset  contracts,  literature  and  historj-,  he  argues, 
when  we  are  all  so  comfortable?  The  argument  is  valid,  and  it  is 
practically  impossible  to  expect  any  change  to  be  made  in  practical 
electromagnetic  units  in  the  near  future,  no  matter  what  improve- 
ments theory  may  suggest.  Nevertheless,  the  artificial  difficulties 
which  are  raised  in  the  science  of  electromagnetism  by  the  above 
defects  in  the  adopted  systems  of  units  retard  knowledge  and  hinder 
progress,  so  that  the  defects  do  have  some  indirect  bearing  upon  the 
practical  side  of  the  question. 


Various  attempts  have  been  made  to  cover  the  4"^  eruption  by 
patching  up  the  practical  system.  The  suggestion  of  Professor  Fes- 
senden  was  one.  The  suggestion  of  Signor  Giorgi,  here  considered, 
is  another.  These  expimge  the  intruding  4'^s  in  certain  parts  of 
the  system  bj^  local  barriers ;  so  that  in  practical  use  the  offending 
constant  would  seldom  offend  the  purist's  sight  But  in  more  deep- 
seated  equations  the  four  pis  would  come  trooping  in.  '^he  only 
completely  successful  way  of  keeping  them  out  of  plane  problems 
and  confining  them  to  spherical  problems,  where  thej-  belong,  is  to 
go  back  to  the  fundamental  definitions  of  units  and  correct  these, 
as  Heaviside  has  done.  This  cures  the  evil,  but  there  results  new 
C.  G.  S.  units  of  e.  m.  f.  of  current,  and  of  everything  else,  all  related 
to  the  existing  C.  G.  S.  units  by  awkward  fvmctions  of  4*^;  so  that 
the  remedy  is  worse  than  the  disease,  unless  we  can  change  our 
practical  Q.  E.  S.  units,  to  match ;  which  is  at  present  a  hopeless  ex- 
pectation. Moreover,  if  we  were  to  "rationalize"  the  C.  G.  S.  and 
Q.  E.  S.  sj-stems  so  as  to  stop  the  4"^  eruption,  there  would  yet  re- 
main the  first  and  third  defects  above  mentioned.  Consequentlv,  it 
seems  better  to  go  on  in  our  evil  wajs  and  persist  in  our  international 
Q.  E.  S.  system,  which  is,  after  all,  very  good  if  it  is  not  scientificalh 
the  best.  In  time,  theorj^  will  doubtless  indicate  the  best  means  of 
jointly  eradicating  the  two  defects  in  the  C.  G.  S.  system  so  as  to 
make  it  unique,  and  at  the  same  time  to  handcuff  the  vagrant  4'^s. 
Then  when  a  really  scientific  new  C.  G.  S.  system,  or  its  improved 
representative  is  agreed  upon,  it  can  be  imported  into  practice  di- 
rectly by  the  use  of  suitable  prefi.xes  and  suitable  new  names,  which 
will  not  conflict  with  the  present  names. 
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Programme  for  the  Edison  Association  Meeting. 


A  very  interesting  and  attractive  programme  has  been  prepared  for 
the  twenty-third  convention  (eighteenth  annual  meeting)  of  the  Asso- 
ciation of  Edison  Illuminating  Companies  which  will  be  held  at  the 
Mount  Washington  (a  hotel  near  Mt.  Pleasant  House  station,  N.  H., 
on  the  Boston  and  Maine  R.  R.),  commencing  Tuesday,  September 
9,  1902,  at  9:30  A.  M.  We  give  below  a  list  of  the  papers  prepared  to 
be  read :  "Recent  Developments  in  Distribution  System  in  Boston," 
by  Mr.  Sidney  Hosmer,  Boston;  "Aspects  of  Safety  and  Reliability 
in  High  Tension  Transmission  and  Distribution  of  Current  from 
Annex  Stations  in  Large  Cities,"  by  Mr.  Philip  Torchio,  New 
York;  "Construction  and  Operation  of  Underground  High  Tension 
Transmission,"  by  Mr.  H.  J.  Gille,  St.  Paul,  Minn.,  and  Mr.  H.  G. 
Carlton,  Chicago;  "High  Tension  Work  in  the  Far  West,"  by  Mr. 
George  H.  Lukes,  Chicago;  "Development  of  New  Forms  of  Illumin- 
ation and  Their  Possible  Influence  on  Central  Stations  (Nernst 
Lamps,  Hewitt  Lamp  and  Welsbach  Arc  Lamp),"  by  Mr.  George 
Eastman,  Chicago ;  "The  Effect  of  the  Nernst  Lamp  Upon  Methods  of 
Illumination,"  by  Mr.  Murray  C.  Beebe,  Chemist  Nernst  Lamp  Co., 
Pittsburg;  "The  Distribution  of  Light  from  Incandescent  Lamps  as 
Affected  by  Shades  Commonly  in  Use,"  by  Mr.  John  W.  Howell, 
Engineer  Edison  Lamp  Works,  Harrison,  N.  J. ;  "Original  Researches 
in  Electrical  and  Chemical  Laboratory,"  by  Mr.  Charles  P.  Steinmetz, 
General  Electric  Company,  Schenectady,  N.  Y. ;  "The  Order  System 
and  Its  Influences  Upon  Cost,"  by  Mr.  Wm.  M.  Anthony,  Chicago; 
"Campaigning  for  Business,"  by  Mr.  John  F.  Gilchrist,  Chicago; 
"Advertising  and  Canvassing,"  by  Mr.  Arthur  Williams,  New  York; 
"Commercial  Conditions  with  Customers,'  by  Mr.  J.  T.  Maxwell, 
Philadelphia;  "Some  Problems  in  the  Design,  Development  and 
Operation  of  Large  Central  Station  Systems,"  by  Mr.  P.  Junkersfeld, 
Chicago ;  "Utilization  of  Waste  Energy  of  Central  Stations,"  by  Mr. 
W.  H.  Schott,  Chicago;  "Steam  Pipe  Covering  and  Its  Relations  to 
Station  Economy,"  by  Mr.  Henry  G.  Stott,  Supt.  Motive  Power, 
Manhattan  Ry.,  New  York;  "Coal,"  by  Mr.  Robert  Lindsey,  Cleve- 
land, and  Mr.  W.  L.  Abbott,  Chicago;  "Storage  Batteries,"  by  Mr. 
Gerhard  Gottling,  Boston  ;  "Integrating  Electric  Meters  and  the  Meter 
Department,"  by  Mr.  George  Ross  Green  and  Mr.  P.  H.  Bartlett, 
Philadelphia;  "Checking  Electrical  Instruments,"  by  Dr.  C.  H.  Sharp, 
Test  Oflficer,  Lamp  Testing  Bureau,  New  York ;  "Automatic  Voltage 
Regulators,"  by  Mr.  W.  S.  Andrews,  Schenectady;  "The  Use  of 
Superheated  Steam,"  by  Mr.  Charles  H.  Parker,  Boston. 

Besides  these  papers  there  are  other  subjects  prepared  for  presenta- 
tion, the  reports  of  various  committees  and  the  usual  open  discussion 
of  the  many  papers  and  subjects  presented. 

The  convention  this  year  may  occupy  four  days,  with  a  morning  and 
a  night  session  each  day,  the  afternoons  being  devoted  to  recreation. 
One  feature  of  the  entertainment  will  be  a  golf  contest  on  the  links 
at  the  Mt.  Washington,  open  for  ladies  and  gentlemen.  It  is  under- 
stood that  the  parent  General  Electric  Company  will  extend  various 
courtesies  to  members  while  the  convention  is  in  session. 


Power  Development  at  Niagara. 

There  is  every  |)rospect  that  the  Niagara  l-'alls  Power  Company  will 
be  delivering  electric  power  from  its  .second  station  about  October  I. 
The  output  capacity  of  this  .second  installation  will  be  55.000  hp, 
developed  by  11  generators  operated  by  a  like  number  of  turbines, 
each  being  of  5.000  hp  capacity.  The  turbines  are  being  placed  in  a 
new  whccl-pit  that  is  i/S'i  feet  deep,  i8'/j  feet  wide  and  which 
has  a  length  of  463  feet  8  inches.  This  wheel-pit  is  excavated  out  of 
solid  rock,  and  to  meet  its  re{|uiretnents  the  tunnel  was  extcndc<l.  The 
new  power  house  covers  the  pit.  having  a  total  length  of  560  feet.  The 
power  house  is  70  feet  wide,  and  on  the  west  side  there  is  a  covered 
forcbay  structure  tli.it  has  a  width  of  40  feet.  In  this  covered  forcbay 
structure  the  racks  are  placed,  the  water  entering  from  the  inlet  canal 
though  arches  opened  beneath  the  surface.  The  racks  of  the  original 
power  house  are  unprotected  by  a  covering,  and  there  is  no  forcbay 
structure. 

The  National  Contracting  Company,  of  which  Walter  McCuUoh  is 
resident  engineer  at  Niagara,  completed  its  contract  c.irly  in  August. 
The  completion  of  the  contract  of  the  National  Contracting  Company 
leaves  the  future  work  in  charge  of  the  Niagara  Falls  Power  Com- 
pany and  the  contractors  on  the  power  house  and  installation.  The 
work  of  erecting  the  superstructure  is  in  the  hands  of  Mosier  & 
Sumers,  of  Buffalo,  and  they  have  their  contract  well  advanced.    The 


building  is  nearly  all  roofed  and  slated,  and  attention  is  being  given 
to  the  center  gable  and  the  storehouse  structure  at  the  rear  end. 
From  every  point  of  view  the  new  house  is  by  far  the  superior  of  the 
old  station,  which  has  always  been  considered  a  very  magnificent 
building.  Beauty  has  been  added  at  several  points.  The  stone  nsed 
in  its  construction  is  the  same  as  used  in  the  origfinal  building.  The 
power  house  is  fire  proof  in  all  parts. 

The  turbines  to  be  installed  in  the  new  pit  are  the  product  of  the 
I.  P.  Morris  Company,  of  Philadelphia,  which  company  now  has  a 
force  of  men  at  Niagara  on  the  work.  Wheels  No.  11,  12  and  13  are 
in  place,  and  the  shaft  of  Wheel  No.  11  has  been  set.  In  this  new 
station  the  wheels  and  generators  will  be  numbered  from  No.  11  to 
21  inclusive,  as  the  machines  in  the  old  station  are  numbered  from 
I  to  10,  inclusive.  Thus  the  total  equipment  of  the  two  great  stations 
will  be  21  turbines  and  the  same  number  of  generators,  the  total 
output  capacity  of  which  will  be  105,000  hp.  The  new  turbines  are  of 
the  internal  discharge  type,  the  water  being  carried  off  through 
draft  tubes,  giving  an  increase  of  about  10  per  cent,  to  the  effective 
head.  The  turbines  were  designed  by  Escher,  Wyss  &  Co.,  of  Zurich, 
Switzerland. 

The  generators  for  the  new  station  are,  as  already  noted,  being 
manufactured  by  the  General  Electric  Company,  and  the  work  of 
erecting  the  first  one  is  now  in  progress.  There  will  be  two  styles  of 
generators  in  the  new  station,  the  first  six  to  be  very  similar  in 
design  to  those  now  in  operation  in  station  No.  i,  with  the  exception 
that  the  bridge  over  the  machines  will  be  dispensed  with.  These 
six  machines  will  be  of  the  external  revolving  field  tj-pe,  while  the 
other  five  will  be  of  the  internal  revolving  field  type.  The  interior  of 
the  new  power  house,  as  well  as  the  outside  vicinity,  presents  a  re- 
markable scene  of  activity,  and  many  men  are  constantly  on  the  jump 
in  order  that  there  may  be  no  unnecessary  delay  in  obtaining  power 
at  the  earliest  possible  date.  In  the  inlet  canal  a  dredge,  scow  and 
tug  are  at  work  taking  out  the  cofferdam  erected  to  aid  the  forcbay 
construction,  while  out  in  the  river  in  front  of  the  inlet  canal,  the 
channel  is  being  dredged  in  order  that  there  may  be  a  free  flow  of 
water  to  the  inlet  both  in  summer  and  winter.  An  addition  is  bemg 
built  to  the  transformer  station,  and  this  is  an  intimation  that  some 
of  the  current  generated  in  the  new  power  house  will  be  transmitted 
to  a  distance  from  the  Falls.  Mr.  William  A.  Brackenridge  is  the 
resident  engineer  of  the  Niagara  Falls  Power  Company,  and  is  giving 
careful  supervision  to  the  work. 


United  States  Manufacturing  Activity  and  Foreign 
Trade. 


The  increasing  activity  of  the  manufacturers  of  the  United  States 
is  illustrated  on  both  the  export  and  import  sides  of  the  latest  figures 
of  the  Treasury  Bureau  of  Statistics.  During  the  seven  months 
ending  with  July,  1902,  the  exportation  of  manufacturers  was  nearly 
$10,000,000  greater  than  in  the  corresponding  months  of  the  preceding 
year,  and  the  importation  of  manufacturers'  materials  was  30  millions 
greater  than  in  the  corresponding  months  of  the  preceding  year. 
The  exportation  of  manufactures  during  the  seven  months  of  the 
present  year  has  averaged  $35,108,000  per  month,  or  at  the  rate  of 
$421,000,000  per  annum,  while  the  importation  of  manufacturers' 
materials  has  averaged  $36,000,000  per  month,  or  at  the  rate  of  $43^.- 
000,000  per  annum.  Nearly  all  of  the  principal  manufactured  articles 
exported,  except  iron  and  steel,  show  an  increase  in  quantity  and  in 
most  cases  in  value,  though  in  a  few  important  articles  the  reduction 
in  price  per  unit  of  quantity  has  brought  the  value  below  last  year's 
figures,  while  the  quantity  shows  an  mcrcase.  Copper,  in  which 
there  was  a  decided  decrease  in  the  exportation s  of  last  year  owing  to 
high  prices,  now  shows  a  marked  increase,  the  figures  being  $49,614,- 
210  for  the  seven  months  ending  with  July.  1902.  against  $20,731,622 
for  the  same  months  of  T901.  The  chief  decrease  in  exports  occurs  in 
iron  and  steel,  the  total  exports  during  the  ,«;even  months  of  this 
year  being  $57,263,304.  against  $61,160,730  in  the  corresponding  months 
of  last  year. 

On  the  import  side  nearly  all  the  principal  classes  of  manufac- 
turers' materials  show  an  increase.  Chemicals  increased  in  import* 
from  $32,591,372  in  seven  months  of  1901  to  $53-83i.377  >"  the  sanx 
months  of  1902.  India  rubber  shows  a  slight  decrease  in  importations, 
the  total  having  fallen  from  34.899.446  pounds  in  seven  months  of 
1001.  to  30.308. T34  pounds  in  the  same  months  of  1902,  though 
the  figures  of  1002  are  considerably  in  excess  of  those  for  the  cor- 
responding months  of  1900. 
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Water  Power  Transmission  for  the  Springfield, 
Mass.,  Lighting  System. 


THE  Birchem  Bend  station  recently  put  into  operation  by  the 
United  Electric  Light  Company,  Springfield,  Mass.,  com- 
pletes a  water-power  equipment  larger  than  that  of  any  other 
electrical  supply  system  in  the  State.  In  Electrical  World  and  En- 
gineer of  Sept.  28,  1901,  a  full  description  of  the  Springfield  system 
as  it  then  existed  was  given,  together  with  a  record  of  its  operation 
and  the  percentages  of  its  output  derived  from  water-power  for  a 
series  of  years.  At  the  above  date  the  water-power  station  at  Birchem 
Bend  was  under  construction  and  could  not  be  fully  described,  but 
it  has  since  been  completed,  together  with  some  other  additions  to 


floor  of  the  canal  in  two  sets.  Each  set  has  a  single,  horizontal  shaft 
that  passes  through  the  side  wall  of  the  power-house  in  a  watertight 
stuffing-box.  The  rating  of  each  set  of  wheels  is  600  hp,  at  130  r.  p.  m. 
The  power-house  is  a  building  of  pleasing  design  with  walls  of  brick 
save  on  the  canal  side  where  they  are  of  heavy  stone  masonry  to  a 
distance  of  5.1  feet  above  the  top  of  the  dam.  At  the  floor  level,  the 
power-house  is  52  feet  8  inches  by  26  feet  6  inches,  and  26  feet  9 
inches  from  concrete  floor  to  the  bottom  of  the  steel  roof  trusses.  A 
hand-crane  sweeps  the  entire  interior  of  the  power-house  at  a  dis- 
tance of  21  feet  6  inches  above  the  floor. 

On  each  of  the  two  horizontal  turtine  shafts  that  enter  the  power- 
house through  the  heavy  masonry  wall  which  separates  its  interior 
from  the  water  in  the  canal  a  generator  of  400-kw  capacity,  together 
with  an  exciter,  is  mounted.     These  two  generators  are  two-phase 


F^.  I. — Canal  and  Tail  Race. 


the  system.  The  new  stone  dam,  canal  and  power-house  at  Birchem 
Bend  are  designed  to  utilize  the  entire  flow  of  the  Chicapee  River 
at  a  point  where  a  fall  of  about  14  feet  between  the  top  of  the  dam 
and  the  level  of  tail  water  has  been  developed.  These  structures  are 
located  in  the  suburbs  of  Springfield,  at  a  point  about  six  miles  from 
the  steam-driven  electric  station  on  the  bank  of  the  Connecticut 
River,  in  the  heart  of  the  city.  A  short  canal  with  sides  of  stone  and 
bed  of  concrete  conducts  water  from  one  end  of  the  dam  at  Birchem 
Bend  to  the  side  of  the  power-house.  By  a  somewhat  novel  construc- 
tion, the  turbine  wheels  are  mounted  in  their  cases  directlv  on  the 


with  revolving  fields,  6,000-volt  and  6o-cycle,  at  130  r.  p.  ni.,  made 
by  the  Westinghouse  Company.  The  frame  of  each' generator  ex- 
tends below  the  floor  in  a  pit  formed  for  the  purpose.  A  small  pump 
is  provided  to  keep  these  pits  free  of  any  water  that  may  find  its  way 
through  the  wall  that  separates  the  interior  of  the  power-house  from 
the  canal. 

Current  passes  from  these  two  generators,  ai  6,000  volts,  directly 
to  the  switchboard,  where  the  output  is  recorded  by  wattmeters,  and 
then  to  the  steam  and  substation  in  the  business  center  of  Springfield. 
The  transmission  to  the  substation  takes  place  over  either  one  of 
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MKTHOD  OF  CONNECTING  THE  TWO  WATER   POWER  STATIONS 
WITH    THE    STEAM    PLANT. 


FIG.  4. — UNDERGROUND  CONDVITS. 


FIG.  6. — MAP   SHOWING   PRE.«;ENT   UNDERGROUND  SYSTEM. 


SPRINGFIELD  WATER-POWER  TRANSMISSION  SYSTEM. 
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two  lines.  One  line  passes  from  the  Birchem  Bend  plant  in  nearly 
a  direct  line  to  the  substation.  The  other  line  connects  the  Birchem 
Bend  station  with  the  water-power  plant  of  the  company,  at  Indian 
Orchard,  about  one  and  a  half  miles  distant,  on  the  same  river.  From 
the  plant  at  Indian  Orchard  another  transmission  line  goes  to  the  sub- 
station, so  that  energy  from  either  or  both  of  the  water-power  plants 
may  pass  to  the  substation  over  either  or  both  of  the  lines  to  the  sub- 
station, as  may  be  noted  by  the  drawing.  Each  of  these  transmission 
lines  is  made  up  of  eight  conductors.  Four  of  these  conductors  carry 
two-phase  energy  for  general  use,  and  terminate  in  a  fireproof  trans- 
former room  in  the  building  that  serves  at  once  for  a  steam  plant 
and  a  substation.  Transformers  in  this  room  reduce  the  voltage  from 
6,000  to  about  1,200  for  general  commercial  lighting.  The  other 
four  conductors  of  each  transmission  line  connect  with  two  alter- 
nating machines  at  the  substation,  each  of  which  is  rated  at  350  kw, 
5,500  volts  and  60  cycles,  two-phase.  These  two  alternators  were 
built  by  the  Stanley  Electric  Manufacturing  Company,  and  are  of 
the  induction  type.  By  means  of  shaft  and  belt  connections,  these 
alternators  at  the  substation  are  used  to  drive  a  500-kw,  500-volt 
generator  there,  made  by  the  General  Electric  Company,  that  supplies 
direct  current  for  the  load  of  stationary  motors,  when  the  water- 
power  is  ufficient  to  carry  the  entire  load  of  the  system.  When  there 
is  not  enough  water-power  to  carry  both  the  lighting  and  motor  loads, 
the  500-kw,  direct-current  generator  is  driven  by  steam,  as  also  one 
or  both  of  the  350-kw  alternators  at  the  substation.  The  trans- 
mission line  from  the  Birchem  Bend  station,  and  also  the  line  from 
the  Indian  Orchard  plant,  are  carried  about  four  miles  on  poles.  At 
a  distance  of  about  two  miles  from  the  substation,  each  lines  passes 


FIG.  7.— POWER  HOUSE. 

from  poles  to  underground  conduits  of  vitrified  clay  and  so  continues 
for  the  remainder  of  its  length.  In  the  conduits,  the  transmission 
lines  are  made  up  of  duplex  rubber  and  lead-covered  cables,  laid  one 
cable  per  duct.  Besides  the  alternating  service  to  arc  and  incandes- 
cent lamps,  and  the  circuits  for  direct-current  motors  from  the  sub- 
station, a  line  at  no  volts,  direct-current,  is  connected  there  with  a 
300-ampere  dynamo,  and  makes  a  little  circuit  around  about  the  center 
of  the  city  to  operate  several  charging  stations  for  the  batteries  of 
electric  vehicles. 

This  line,  like  many  of  the  other  distribution  circuits  of  the  sys- 
tem, is  entirely  underground.  During  the  past  year  the  company  has 
laid  about  300,000  duct  feet  of  vitrified  clay  conduit.  All  of  the  cir- 
cuits in  these  conduits  are  composed  of  rubber  and  lead-covered 
cables.  The  accompanying  map  illustrates  the  extent  of  the  under- 
ground circuits  for  electric  light  and  power  in  Springfield.  Run- 
nmg  directly  away  from  the  river  in  the  same  general  direction  as  the 
Boston  and  Albany  Railroad  are  the  transmission  lines,  which  sepa- 
rate at  a  point  distant  between  one  and  two  miles  from  the  sub- 
station. The  other  underground  work  forms  a  part  of  the  distribution 
system.  The  total  length  of  underground  conduit  now  in  use  includes 
more  than  600,000  duct  feet. 

At  the  brick  building  which  serves  as  both  a  sub  and  steam-power 
station,  important  changes  are  going  on.  The  building  is  two  stories, 
and  originally  had  timber  floors.  These  floors  have  just  been  replaced 
with  steel  beams,  brick  and  concrete,  so  as  to  turn  the  building  into  a 
thoroughly  fireproof  structure. 

Capacities  of  transformers  connected  for  service  from  the  Spring- 
field system,  and  the  number  of  each  are  as  follows : 
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The  total  number  of  these  transformers  is  443,  with  a  combined 
capacity  of  28,562  lamps.  Of  this  capacity,  that  of  10,462  lamps  is 
in  transformers  rated  at  less  than  100  lamps  each,  and  that  of  18,100 
lamps  is  in  transformers  rated  at  100  or  more  lamps  each.  The 
numbers  and  capacities  of  consumers'  meters  in  use  on  the  system 
follow: 
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The  number  of  public  arc  lamps  supplied  is  867,  all  of  the  enclosed 
type,  at  five  amperes,  operated  by  constant  current  djmamos  located 
at  the  Indian  Orchard  station.  Commercial  enclosed  arcs  to  the  num- 
ber of  522  are  in  use.  The  connected  load  of  incandescent  lamps 
amounts  to  45,735  of  i6-candle-power.  Motors  with  a  combined 
capacity  of  1,025  hp>  and  numbering  264,  are  connected  to  the  500- 
volt,  direct-current  lines.  At  Indian  Orchard  the  capacity  of  dynamos 
is  about  2,000  kw,  and  the  800  kw  at  Birchem  Bend  brings  the  total 
for  water-power  stations  up  to  2,800  kw,  an  equipment  much  larger 
of  its  kind  than  that  of  any  other  electrical  supply  system  in  the 
State.  The  above  improvements  have  been  completed  under  the  man- 
agement of  Mr.  Walter  L.  Mulligan,  to  whom  thanks  for  the  inter- 
esting facts  here  presented  are  due. 


Electrical  Agriculture  in  Germany. 


In  a  paper  at  a  recent  conference  of  German  electrical  engineers.  Dr. 
Haas,  of  Hanover,  referred  to  the  electric  power  supplied  to  agricul- 
ture in  that  neighborhood.  The  greatest  demand  for  current  was  for 
the  operation  of  thrashing  machinery,  although  energy  was  also 
used  for  driving  pumps,  hay  presses,  straw-cutters,  etc.  Of  the  total 
horse-power  installed,  77  per  cent,  represented  purely  agricultural 
operations,  and  8  per  cent,  factories,  although  the  former  only 
yielded  53  per  cent,  of  the  receipts.  On  an  average,  the  annual 
revenue  per  horse-power  installed  amounted  to  $6.73  (as  compared 
with  from  $17.03  to  $36.50  in  towns)  at  a  price  of  57  cents  per  kw- 
hour,  and  the  average  period  of  use  did  not  reach  150  hours,  as 
against  500  hours  in  towns.  There  is  little  demand  for  light  in  the 
villages,  as  the  people  retire  early.  The  author  concludes,  from  the 
experience  in  the  Hanover  district,  that  satisfactory  results  are 
possible  in  agricultural  operations  only  where  cables  already  exist 
for  the  transmission  of  power  or  for  electric  tramways,  which  can 
readily  satisfy  the  small  and  occasional  demand  for  agricultural 
purposes. 
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Tests  of   Steam  Turbine  Installed  at  Hartford,  Conn. 


By  Prof.  Wm.  Lispenahd  Robb. 

The  reason  for  publishing  the  following  summary  of  the  tests 
made  by  me  of  the  steam  turbine  installed  by  the  W^estinghouse  Ma- 
chine Company  in  the  plant  of  the  Hartford  Electric  Light  Com- 
pany, at  Hartford,  is  the  frequent  requests  that  come  to  officers  of 
the  company  for  a  copy  of  the  results. 

The  tests  were  made  primarily  for  the  purpose  of  determining 
the  efficiency  that  would  be  obtained  under  the  actual  operating 
conditions  at  Hartford.  No  attempt  was  made  to  maintain  during 
the  tests  any  unusual  conditions.     The  station  was  operated  by  the 


sm. 
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Buui-s 
FIG.   I. — CURVES   SHOWING  VARIATION   IN   LOAD. 

regular  station  force  during  the  tests;  the  various  readings  and 
measurements  were  made  by  me  with  the  assistance  of  several  of 
the  students  in  the  ICIcctncal  I^iboratory  of  Trinity  College. 

The  tests  were  discontinued  from  February  1st  to  May  7th.  to 
permit  alterations  in  the  construction  of  the  shaft  which  previous 
tests  had  shown  to  he  desirable. 

The  following  brief  description  will  show  the  conditions  under 
which  the  tiirbine  is  ordinarily  operated : 

The  chief  power  of  the  Hartford  Electric  Light  Company  is 
water  power,  steam  being  used  simply  to  supplement  this  in  case 
of  low  water.  In  a  year  of  normal  rainfall  the  steam  plant  would 
be  operated  practically  continuously  for  alwut  three  months,  and 
during  the  peak  of  the  load  for  about  as  many  more  months. 

The  steam  turbine  was  installed  on  account  of  its  lower  first  cost; 
small  cost  of  installation ;  relatively  small  space  occupied  in  the 
station,   and  its  relatively  high  efficiency  at  fractional  loads.     The 


turbo-generator  installed  at  Hartford  has  a  rated  capacity  of  1,500 
kw.  It  has  developed,  however,  that  the  capacity  is  considerably 
greater,  and  it  would  now  be  rated  at  2,000  kw. 

The  boiler  plant  consists  of  three  Aultman-Taylor  water-tube 
boilers,  each  having  a  rated  capacity  of  550  hp.  The  condenser  is 
of  the  barometer  type,  manufactured  by  the  Worthington  Company, 
and  the  water  for  condensing  purposes  is  supplied  from  three  cool- 
ing towers. 

The  output  of  the  generator  was  measured  by  instruments  care- 
fully calibrated  with  standard  Weston  instruments.  As  the  con- 
denser was  of  the  jet  type,  the  steam  consumption  had  to  be  meas- 
ured by  weighing  the  input  of  water  into  the  boilers.  In  order 
to  obtain  accurate  results  this,  of  course,  necessitated  continuing 
the  tests  through  a  considerable  time,  so  as  to  eliminate  any  error 
due  to  inaccuracy  in  having  the  same  quantity  of  water  in  boilers 
at  the  beginning  and  end  of  tests. 

During  the  test,  one  of  the  boilers  was  disconnected  from  the 
other  two  and  used  to  operate  the  steam  auxiliaries.  The  remain- 
ing two  boilers  were  used  for  supplying  steam  to  the  turbine  itself. 
One  of  the  two  latter  boilers  was  equipped  with  a  superheater, 
capable  of  superheating  the  steam  from  that  boiler  to  about  60°  F. 
.\s  the  steam  from  this  boiler  was  mixed  with  the  steam  from  the 
second  boiler  it  insured  superheated  steam  at  the  turbine.  The  de- 
gree of  superheat,  however,  fluctuated  very  widely,  depending  on  the 
relative  amount  of  steam  supplied  from  each  of  the  two  boilers. 
During  the  first  test  the  boiler  with  superheater  was  cut  out. 

The  accompanying  table  gives  a  summary  of  the  readings  and  re- 
sults obtained  therefrom.  The  steam  consumption  represents  the 
steam  supplied  to  the  turbine  and  docs  not  include  that  used  by  the 
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FIG.  2.— CURVES  SHOWING  STF.AM   CONSUMPTION   PER   KW-HOUR. 

auxiliaries.  .\n  inspection  of  the  table  shows  that,  owing  to  the 
length  of  time  required  for  the  tests  and  the  inability  to  vary  the 
conditions  without  interfering  with  the  station  operation,  all  he 
tests,  with  the  exception  of  the  first  one,  were  made  under  very 
closely  similar  conditions  as  regards  vacuum  and  the  amount  of 
superheat  in  the  steam.  It  would  have  been  very  interesting  to  have 
repeated  these  tests  under  varying  conditions  of  superheat  and 
vacuum,  but  as  yet  the  opportunity  has  not  offered,  and  it  would- 
in  any  case  be  very  much  more  satisfactory  to  carry  out  a  special 
series  of  tests  in  a  plant  equipped  with  a  surface  condenser. 

The  curves  of  Fig.  i  show  the  variation  in  load  during  the  various 
tests. 

I  have  embodied  the  results  contained  in  the  above  table  in  the 
curve  of  Fig.  2.  giving  the  steam  consumption  per  kw-hour  as  a 
function  of  the  load.  In  the  case  of  the  first  test,  where  the  steam 
was  not  suporlic.iird.  •!  Ivtvc  reduced  the  rp'^nit'.  to  ^^h.•^l  they  would 
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have  been  had  the  degree  of  superheat  been  the  same  as  the  mean 
in  the  other  tests,  that  is  32.9°  of  superheat.  In  making  this  cor- 
rection I  have  made  use  of  the  data  obtained  by  W.  H.  Lindley  and 
Schroeter  and  Weber  in  their  tests  of  the  turbo-alternator  for  the 
Elberfeld  Corporation.  These  tests  are  very  fully  given  in  a  paper, 
"On  the  Trial  of  Steam  Turbines  for  Driving  Dynamos,"  by  Hon. 


while  its  eastern  borders  are  skirted  with  lines  which  stretch  along 
the  western  coasts  of  the  two  Americas.  Several  adventurous 
pioneers  in  Pacific  telegraphy  have  ventured  to  considerable  distances 
and  depths  in  that  great  ocean,  one  cable  line  running  from 
Australia  to  New  Zealand,  a  distance  of  over  1,000  miles,  and 
another  extending   from   Australia   to   the   French   colony  of  New 
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Charles  A.  Parsons,  F.  R.  S.,  and  published  in  London  Engineering 
for  September  6,  1901.  These  tests  show  a  gain  of  efficiency  of 
about  12  per  cent  with  55°  C.  superheat,  and  that  every  inch  of 
vacuum  improves  the  steam  consumption  about  4  per  cent. 


The  World's  Land  and  Ssa  Telegraphs. 


'The  Submarine  and  Land  Telegraphs  of  the  World"  is  the  title  of 
a  monograph  prepared  by  the  Treasury  Bureau  of  Statistics  which 
will  appear  in  the  forthcoming  Monthly  Summary  of  Commerce  and 
Finance.  It  presents  some  information  regarding  the  submarine 
telegraphs  of  the  world  which  is  especially,  interesting  at  this  time 
in  view  of  the  prospective  construction  of  an  ail-American  cable 
across  the  Pacific.  It  shows  that  the  submarine  telegraphs  of  the 
world  number  1,750.  Their  aggregate  length  is  nearly  200,000  miles; 
their  total  cost  is  estimated  at  $275,000,000,  and  the  number  of 
messages  annually  transmitted  over  them  is  more  than  6,000,000. 
Adding  to  the  submarine  lines  the  land-telegraph  systems  by  which 
they  are  connected  and  through  which  they  bring  interior  points  of 
the  various  continents  into  instantaneous  communication,  the  total 
length  of  telegraph  lines  of  the  world  is  1,180,000  miles,  the  length  of 
their  single  wires  or  conductors  3,800,000  miles,  and  the  total  number 
of  messages  annually  sent  over  them  about  400,000,000,  or  an  average 
of  more  than  1,000,000  each  day. 

Nearly  a  score  of  cables  have  been  laid  across  the  Atlantic,  of 
which  no  less  than  thirteen  now  successfully  operate  between  the 
United  States  and  Europe,  while  three  others  span  the  comparatively 
short  distance  between  South  America  and  the  African  and  South 
European  coast  lines.  Throughout  the  Indian  Ocean  lines  connect 
the  Far  East  with  Europe  and  America  via  the  Red  Sea,  the 
Mediterranean,  the  western  coast  of  Europe,  and  the  great  trans- 
Atlantic  lines.  The  Mediterranean  is  crossed  and  recrossed  in  its 
entire  length  and  breadth  by  numerous  cable  lines,  and  the  "Mediter- 
ranean of  America,"  the  Gulf  of  Mexico  and  the  Caribbean  Sea,  is 
traversed  in  all  directions  by  lines  which  bring  its  islands  and 
colonies  into  speaking  relations  with  each  other  and  with  South 
America,  Central  America,  the  United  States,  and  thence  with 
Europe,  Africa,  Asia — the  whole  world.  Along  the  eastern  coast 
of  Asia,  cable  lines  loop  from  port  to  port,  and  island  to  island, 
receiving  messages  overland  from  Eastern  Europe  via  the  Russia- 
Siberian  land  lines  and  forwarding  them  to  Japan,  China,  Australia. 
New  Zealand,  the  Straits  Settlements,  Flongkong,  and  the  Philip- 
pines, and  receiving  others  in  return.  South  America  is  skirted  with 
cable  lines  along  its  entire  border  save  the  extreme  south,  where 
they  are  brought  into  intercommunication  by  land  lines.  Along  the 
entire  coast  of  Africa,  cables  loop  from  place  to  place  and  from 
colony  to  colony,  stretching  along  the  entire  circumference  and 
penetrating  the  interior  by  land  lines  at  various  points. 

Every  body  of  water  lying  between  the  inhabited  portions  of  the 
earth,  with  the  single  exception  of  the  Pacific  Ocean,  has  been 
crossed  and  recrossed  by  submarine  telegraph  lines.  Even  that 
vast  expanse  of  water  has  been  invaded  along  its  margin,  submarine 
wires  stretching  along  its  western  border  from  Siberia  to  Australia, 


Caledonia,  800  miles  seaward.  A  cable  which  is  to  connect  Canada 
with  Australia  across  the  Pacific  is  now  being  laid  at  the  joint 
expense  of  the  United  Kingdom,  Canada  and  the  Australian  Com- 
monwealth and  has  already  been  completed  from  Vancouver, 
British  Columbia,  to  Fanning  Island,  just  south  of  the  Hawaiian 
Islands,  and  it  is  expected  that  the  entire  line  will  be  completed  by 
the  end  of  the  present  year. 

The  chief  obstacle  to  the  construction  of  a  grand  trans-Pacific 
cable  was  found  in  the  fact  that  mid-ocean  resting  places  could  not 
be  satisfactorily  obtained  or  arranged  for,  no  single  government 
controlling  a  sufficient  number  of  suitable  landing  places  to  make  this 
seem  practicable,  in  view  of  the  belief  that  the  distance  through 
which  messages  could  be  sent  and  cables  controlled  was  limited. 
With  landing  places  at  Hawaii,  Wake  Island,  Guam,  and  the  Philip- 
pines, however,  no  section  of  a  cable  stretching  from  the  United 
States  to  Asia  and  touching  at  these  points  would  have  a  length 
equal  to  that  now  in  daily  operation  between  France  and  the  United 
States.  The  length  of  the  French  cable  from  Brest,  France,  to  Cape 
Cod,  Mass.,  is  3,250  miles,  while  the  greatest  distance  from  land  to 
land  on  the  proposed  Pacific  route  would  be  that  from  San  Francisco 
to  Hawaii,  2,089  miles;  that  from  Hawaii  to  Wake  Island  being 
2,040  miles,  from  Wake  Island  to  Guam  1,290  miles,  from  Guam 
to  Manila,  1,520  miles,  and  from  Manila  to  the  Asiatic  coast  630 
miles.  While  the  depth  of  the  Pacific  is  somewhat  greater  than 
that  at  which  any  cable  has  been  laid,  the  difference  between  its 
depth  and  the  greatest  depth  reached  by  cables  in  the  Atlantic  would 
be  very  slight,  the  cable  recently  laid  from  Haiti  to  the  Windward 
Islands  being  in  18,000  feet  of  'vater.  The  recent  survey  for  a  cable 
between  the  Pacific  coast  and  Manila  justifies  the  belief  that  a  route 
can  be  selected  in  which  the  depth  will  not  exceed  20,000  feet  and 
may  not  exceed  18,000  feet.  The  recent  survey  made  by  the  Bureau 
of  Equipment,  Navy  Department,  under  the  direction  of  Rear 
Admiral  R.  B.  Bradford,  disclosed  the  greatest  ocean  depths  hereto- 
fore known  lying  between  Midway  Island  and  Guam  and  being 
31,614  feet,  or  but  66  feet  short  of  six  mile;^  depth  of  water.  This 
depression,  however,  which  has  been  named  the  "Nero  Deep,"  in 
honor  of  the  vessel  from  which  the  sounding  was  made,  can  be 
avoided  by  a  detour,  and  it  is  believed  that  the  necessary  depth  will 
not  exceed  20,000  feet  and  may  not  be  more  than  t8,ooo  feet. 


American  Street   Railway  Association. 

The  headquarters  of  the  American  Street  Railway  Association 
during  the  convention,  to  be  he'd  in  Detroit,  on  Oct.  8,  9  and 
10,  next,  will  be  at  the  Cadillac  Hotel,  where  the  annual  dinner  will 
be  held  Friday  evening,  Oct.  10,  when  the  officers-elect  will  be  in- 
stalled. The  passenger  associations  have  granted  rates  of  one  and 
one-third  for  the  round  trip.  The  following  resolution  was  unani- 
mously adopted  by  the  executive  committee:  "The  secretary  is 
directed  to  request  the  chief  executive  officer  of  the  different  com- 
panies to  notify  all  delegates  and  heads  of  departments  attending  the 
convention  that  they  are  expected  to  be  present  at  all  sessions  of 
the  meeting  and  take  part  in  the  discussions."  A  list  of  some  of  the 
papers  to  be  read  at  the  convention  was  given  in  our  last  issue. 


Central    Station    Rates. 


OWING  to  the  interest  aroused  in  the  subject  of  central-station 
rates  by  the  recent  discussion  at  the  Cincinnati  Electric  Light 
Convention,  and  in  order  to  give  our  readers  a  view  of  the  ex- 
isting practice  in  charging  for  central-station  current,  requests  were 
addressed  to  a  number  of  central  stations,  so  chosen  as  to  represent 
as  far  as  possible  every  section  of  ihe  United  States.  Below  are  given 
a  number  of  replies  received. 


Mr.  Samukl  Scovii,,  Vice-President,  Cleveland  (Ohio)  Electric  Illu- 
minating Company : 

In  the  spring  of  1899,  the  Cleveland  Electric  Illuminating  Com- 
pany adopted  a  differential  system  of  charging  for  electric  cur- 
rent for  lighting  purposes,  as  follows: 

Twelve  and  one-half  cents  per  unit  (kw-hour)  for  60  hours'  use 
of  all  lamps  connected,  and  5  cents  per  unit  for  all  current  used  in 
excess  of  such  60  hours'  use  in  each  month.  In  January,  1901,  the 
5-cent  rate  was  made  to  apply  on  all  current  beyond  50  hours'  use 
in  any  month  of  the  lamps  connected. 

Our  experience  of  over  three  years  with  this  system  of  charging 
for  current  has  been  such* that  we  can  state  that  it  has  proven  quite 
satisfactory  to  the  company,  and  we  believe  it  has  also  met  with 
the  approval  of  the  great  mass  of  the  company's  customers.  It  has 
the  great  merit  of  being  easily  understood  by  them.  The  monthly 
bills  arc  always  rendered  in  the  same  form,  and  the  price  for  current 
used  is  always  the  same,  yet  the  average  rate  paid  by  any  customer 
for  all  current  used  may  vary  from  month  to  month.  This  is  one 
important  point  of  superiority  in  the  differential  system,  as  against  a 
graded  scale  system,  where  the  price  in  the  monthly  bills  must  vary 
as  the  use  of  current  varies. 

This  differential  or  two-rate  contract  contains  a  provi>ion  stipu- 
lating that  in  consideration  of  the  5-ccnt  rate  being  allowed,  the 
consumer  guarantees  to  the  company  such  a  use  of  his  installation  as 
will  insure  to  the  company  a  gross  sum,  equal  to  at  least  15  cents 
for  each  standard  i6-cp  lamp,  or  its  equivalent.  It  is  proper  to 
mention  in  this  connection,  however,  ihat  the  company  does  not  insist 
upon  a  customer  taking  this  two-rate  contract.  If  he  does  not  care 
to  make  a  guarantee  of  15  cents  per  lamp,  he  can  secure  the  com- 
pany's service  at  the  base  rate  of  i2'/j  cents  per  unit  for  all  cur- 
rent he  may  use  with  a  merely  nominal  monthly  charge,  which,  how- 
ever, also  varies  somewhat  with  the  size  of  the  installation.  In  prac- 
tice, this  results  in  new  customers  often  taking  the  high-rate  con- 
tract, and  later  changing  over  to  the  two-rate  form,  as  they  find  that 
the  saving  in  the  darker  months  more  than  offsets  the  excess  payment 
for  current  used  in  one  or  two  of  the  lighter  months. 

The  lamps  connected,  generally  speaking,  are  the  basis  for  arriving 
at  the  amount  of  current  to  be  charged  for  at  the  high  rate  in  the 
monthly  bill,  yet  in  order  to  avoid  complaint  on  the  part  of  any 
customer,  the  company  is  always  willing  to  install  a  demand  meter 
on  his  installation,  and  arrive  through  it  at  the  amount  of  high-rate 
current  to  be  billed,  if  used,  in  each  month.  • 

In  the  opinion  of  the  writer,  the  "rationalizing"  of  central  station 
charges  must  be  in  accordance  with  the  costs'  curves  of  the  stations. 
No  method  o^  charging  for  current  is  rational  or  can  be  expected  to 
prove  satisfactory  that  does  not  make  the  charge  to  a  customer  con- 
form to  the  cost  of  the  company  of  furnishing  to  him  the  service 
which  he  requires  of  it,  in  connection  with  service  furnished  to  other 
customers. 

The  cost  to  a  company  of  furni.shing  service  to  a  customer  is 
made  up  of:  first,  investment  and  standing  (fixed)  charges,  and, 
second,  operating  expenses. 

Operating  expenses  are  almost  wholly  in  direct  proportion  to  the 
amount  of  product  supplied,  but  fixed  charges  on  a  given  investment 
are  the  same  regardless  of  the  amount  of  product  supplied  by  the 
apparatus  representing  this  investment.  Such  being  the  fact,  it  is 
evident  that  the  fixed  charges'  cost  per  unit  of  product  of  such  appa- 
ratus is  determined  by  the  number  of  units  over  which  these  chargres 
may  be  distributed.  This  means  that  a  customer  requiring  a  certain 
investment  to  be  made  in  apparatus  for  his  account,  and  who  fakes 
the  product  of  such  apparatus  but  one  hour  daily,  cannot  be  fur- 
nished such  product   at   the  same  rate  per  imit  as  can  another  cus- 


tomer requiring  the  same  investment  in  apparatus,  and  who  takes 
its  product  for  two  hours  daily.  In  the  latter  case  there  are  twice 
the  number  of  units  over  which  to  distribute  the  same  sum.  If 
a  customer  takes  such  product  ten  hours  daily,  there  are  ten  times 
the  number  of  units  over  which  to  distribute  the  fixed  charges'  cost, 
as  against  the  one-hour  user. 

I  know  that  this  reasoning  is  elementary,  and  particularly  so  for 
readers  of  your  paper,  but,  nevertheless,  I  consider  it  advisable  in 
discussing  the  problem  of  the  proper  method  of  making  central 
station  charges  to  call  attention  to  this  fact,  for  the  reason  that  the 
almost  universal  practice  so  long  pursued  by  the  gas  companies  of 
selling  their  product  at  one  price  to  all  customers,  regardless  of  the 
conditions  under  which  the  product  is  taken  by  the  individual  con- 
sumer, has  caused  even  some  central  station  managers  to  conclude 
that  such  a  system  is  really  the  correct  method  of  charging  for  ser- 
vice rendered.  As  a  matter  of  fact,  one  price  to  all  consumers  alike 
is  a  most  inequitable  system,  for  it  makes  one  customer,  who  makes 
a  long  use  of  the  investment  placed  at  his  disposal  by  the  supply 
company,  pay  more  for  the  service  which  he  requires  than  it  would 
otherwise  be  supplied  to  him,  because  some  other  customer  making 
a  shorter  use  of  the  investment  placed  at  his  disposal  is  getting  his 
service  at  less  than  it  costs  the  supply  company  to  furnish  it  to  hint 

The  tendency  on  the  part  of  electric  supply  companies  to  arrange 
their  charges  in  such  a  manner  that  each  class  of  customers  will  bear 
their  proper  proportion  of  the  cost  of  furnishing  the  service  which 
they  demand,  is  not  only  based  on  common  sense,  but  is  forced  upon 
the  companies  because  of  the  conditions  under  which  they  work. 

Gas  companies  arc  not  under  the  same  stress  of  conditions  in  the 
manufacture  and  distribution  of  their  product.  Nevertheless,  it  is  a 
fairly  debatable  question  whether  their  policy  of  maintaining  one 
fixed  price  to  all  classes  of  consumers  has  not  been  detrimental  to 
the  growth  of  their  business;  that  they  have  not  nearly  met  the  de- 
mand for  gas  possible  on  their  part  is  to  my  mind  well  indicated 
by  the  relatively  enormous  per  capita  sale  of  the  product  which  a 
natural  gas  company  distributes  in  those  localities  where  natural 
gas  is  obtainable.  I  do  not  mean  to  say  that  natural  gas  methods 
could  be  followed  by  an  artificial  gas  company,  for  the  natural  gas 
people  simply  allow  their  service  to  become  inadequate  at  times  of 
maximum  demand  in  a  manner  which  would  not  be  permitted  by  an 
artificial  company.  If  the  latter  encouraged  consumers  to  take  its 
service,  it  would  be  compelled  by  public  sentiment  to  install  a  dis- 
tribution system  which  was  adequate  to  furnish  good  service  at  the 
time  of  the  consumers  greatest  need  for  it. 

.\  gas  consumer  must  pay  a  company's  price  or  do  without  gas. 
Not  so  in  the  case  of  electricity.  A  goodly  percentage  of  the  users 
of  electricity  can  arrange  to  make  it  for  themselves,  and  as  to  other 
consumers,  if  their  demand  is  not  met  by  a  company,  competition, 
perhaps  only  for  a  limited  district,  at  once  follows,  because  such 
competition  is  comparatively  easily  arranged  for.  Because  of  these 
conditions,  it  is  out  of  the  question  for  a  central  station  company  to 
supply  electricity  at  one  flat  price  to  all. 

However,  a  central  station  company  in  arranging  a  system  of 
charging  in  accordance  with  its  costs  should  not  charge  a  customer 
the  cost  of  supplying  him  with  the  service  which  he  requires  con- 
sidered by  himself  alone,  but  that  cost  which  he  occasions  the  com- 
pany in  taking  his  service  with  the  service  demanded  of  the  company 
by  other  customers.  That  is  to  say,  the  diversity  of  the  demands  of 
the  various  customers  must  be  allowed  for  in  making  the  calcula- 
tions as  to  what  is  necessary  to  remunerate  the  company  for  a  certain 
class  of  service. 

Now  this  means,  if  I  understand  it  correctly,  that  as  the  uses  of 
electricity  becomes  more  and  more  diversified,  it  is  reasonable  to 
suppose  that  the  peak  load,  which  is  so  troublesome  a  factor  at  the 
present  time,  will  become  less  pronounced,  and  as  this  peak  widens 
it  will  be  possible  for  a  company  using  a  differential  system  of 
charging  to  reduce  its  base  rate  to  all  consumers;  but  that  this  widen- 
ing of  the  peak  load  will  become  so  pronounced  as  to  permit  of  one 
general  flat  rate,  as  was  suggested  at  the  last  meeting  of  the  National 
Electric  Light  Association,  is.  in  my  judgment,  altogether  out  Of 
the  question  (except,  of  course,  in  connection  with  a  "readiness  to 
serve"  charge,  which  really  simply  means  to  the  short-hour  user 
a  higher  rate  per  unit  for  the  limited  amount  of  current  he  uses)  ;  sO 
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far  as  one  can  look  into  the  future  at  the  present  time,  as  to  be  not 
entitled  to  any  serious  consideration. 

I  repeat,  therefore,  that  central  station  charges  to  meet  the  neces- 
sities of  the  situation  must  be  in  conformity  with  the  cost  curves 
Df  the  stations,  and  these  cost  curves  mean  a  graded  charge  for  cur- 
rent supplied.  Whether  this  graded  charge  be  in  the  shape  of  a 
"readiness  to  serve"  charge,  plus  a  charge  for  current  used,  or  be 
applied  through  a  differential,  or  high  first-rate  and  low  second-rate, 
system,  is  not  material,  provided  the  public  can  be  educated  as  readily 
to  accept  one  system  as  the  other.  My  observation  is  that  the  in- 
troduction of  a  "readiness  to  serve"  charge  will  occasion  friction 
between  a  company  and  the  community  it  is  serving.  To  the  ordin- 
ary lay  mind  accustomed  to  gas  usage,  a  "readiness  to  serve  charge" 
seems  entirely  too  much  like  paying  out  good  money  without  getting 
any  return  for  it ;  whereas  a  guarantee  of  use  accompanying  a  graded 
scale  system,  applied  directly  in  the  shape  of  a  scale  or  through  a 
differential  method,  is  in  the  nature  of  making  a  bargain.  The  con- 
sumer agrees  to  buy  a  certain  amount  of  goods  to  be  delivered  in  a 
.certain  manner,  and  secures  a  discount  accordingly. 

Mr.    Paul   Lupke,    Chief    Electrical    Engineer,    South   Jersey    Gas, 
Electric  and  Traction  Company : 

Before  meters  could  be  had,  our  charges  were  based  on  the  usual 
flat-rate  plan.  After  duly  passing  through  the  agony  of  changing  over 
to  the  straight  meter  rate  system,  I  soon  began  to  realize  the  truth 
of  Mr.  Doherty's  opinion  that  "flat  rates  give  us  a  loss  of  money  by 
long-hour  consumption,  and  meter  rates  a  loss  by  short-hour  con- 
sumption." 

We  were  then  compelled  to  meet  the  effects  of  a  bitter  war  between 
two  competing  gas  companies,  in  which  gas  was  offered  at  25  cents 
before  the  end  came,  and  a  combination  settled  the  price  at  $1.00.  It 
was  evident  that  the  straight  rate  of  15  cents  per  kw-hour,  which 
was  in  effect  at  the  time,  would  not  meet  the  existing  conditions, 
and  I  saw  plainly  that  a  straight  cut  could  hardly  be  made  deep 
enough  to  satisfy  long-hour  consumers,  and  would  only  serve  to 
make  short-hour  consumers  more  unprofitable. 

A  14  and  8-cent  rate,  as  detailed  below,  was  then  made  optional, 
and,  rendering  bills  on  both  the  straight  is-cent  rate  and  the  14  and 
8-cent  rate,  to  make  the  advantages  of  the  double-rate  system  plain 
to  the  consumers,  soon  brought  about  its  almost  general  adoption. 

The  average  yearly  rate  per  kw-hour  for  M  consumers,  including 
the  few  still  preferring  the  straight  15-cent  rate,  has  been  a  trifle 
over  ID  cents.  We  have  recently  made,  in  special  cases,  a  further 
reduction  to  a  14,  8  and  6-cent  rate,  the  6-cent  rate  being  charged  for 
all  consumption  above  double  the  minimum  charge.  The  arrange- 
ment will  probably  be  made  general  in  the  near  future.  For  power 
service  we  charge  10,  5  and  3  cents  per  kw-hour. 

Ever  since  the  adoption  of  this  plan,  the  business  of  the  company 
has  shown  an  uninterrupted  and  very  healthy  increase  both  in  gross 
and  net  earnings ;  and  although  the  gross  earnings  could  probably 
be  increased  by  any  kind  of  reduction  in  price,  I  do  not  believe  the 
net  earnings  will  increase  proportionately  unless  the  reduction  is 
made  along  the  line  of  some  rational  double-rate  system,  which  de- 
cidedly favors  long-hour  consumers. 

The  system  we  use,  no  doubt,  is  not  ideal,  but  in  practical  use,  ex- 
tended over  a  period  of  four  years,  it  has  proved  itself  so  valuable 
that  I  hardly  think  we  will  change  for  another  unless  very  decided 
advantages  can  be  shown. 


should  meters  show  consumption  of  current  of  less  amount. 
Commencing  the  first  of  this  year  we  adopted  the  policy  of  free 
lamp  renewals,  which  is  working  advantageously.  We  receive 
for  arcs,  1200-cp.,  34  cents  per  night,  and  for  incandescents,  25- 
cp,  $25  per  year  for  lighting  under  the  New  York  City  sched- 
ule of  hours  of  service. 


Mr.  J.  H.  SwiNARTON,  General  Manager,  New  York  and  Staten 
Island  Electric  Company ;  John  Greenough,  Receiver : 
In  our  present  unsettled  condition,  being  in  the  hands  of  a 
receiver  and  undergoing  a  reorganization  of  the  properties  on 
Staten  Island,  we  will  refrain  from  expressing  our  views  on  the 
subject  of  rates  for  the  present.  We  hope  the  reorganization 
will  be  completed  on  September  ist,  after  which  time  we  may 
be  in  position  to  join  in  the  problem  of  station  charges,  etc.  I 
will  give  you,  however,  our  rates  for  the  present  year.  To  com- 
mercial consumers  of  lighting,  per  kw-hour,  15  cents.  To  power 
consumers,  between  7  A.  M.  and  6  P.  M.,  5  cents.  Monthly  set- 
tlements subject  to  discounts  on  meter  bills  when  paid  within 

10  days  from  date  of  bills,  as  follows:  Bills  of  $2  and  under  $5, 
5  per  cent.;  $5     and  under  $10,  8  per  cent.;  $10  and  under  $20, 

11  per  cent.;  $20  to  $30,  14  per  cent.;  $30  to  $40,  17  per  cent.;  $40 
and  upward,  20  per  cent. 

The  minimum  charge  for   any   one   month's  service   is   $1.50, 


Wyoming  Valley   Electric   Light,   Heat   and   Power   Company, 
Wilkesbarre.  Pa. : 

The  rate  of  this  company  for  incandescent  lighting  is  on  n 
sliding  scale,  starting  with  10J/2  cents  per  kw-hour  up  to  290 
kw-hours  anu  diminishing  i  mill  with  every  succeeding  20  kv/- 
hours  up  to  600  kw-hours;  40  kw-hours  up  to  1000  kw-hours;  and 
80  kw-hours  up  to  2000  kw-hours.  The  rate  on  current  for  mo- 
tors is  ioj4  cents  per  kw-hour  up  to  80  kw-hours  and  diminishes 
I  mill  with  every  succeeding  5  kw-hours  up  to  100  kw-hours;  ro 
kw-hours  up  to  500  kw-hours;  and  20  kw-hours  up  to  720  kw- 
hours.  The  following  discounts  are  allowed  off  incandescent 
light  and  motor  bills  if  paid  on  or  before  the  last  discount  day 
as  specified  on  the  bill:  6  per  cent,  off  on  bills  up  to  $28.35  inclu- 
sive and  5  per  cent,  off  on  bills  over  $28.35.  No  lamps  are  in- 
stalled nor  meter  connected  for  a  less  rate  than  $1.00  per  month. 
The  company  furnishes  lamps,  but  lamps  returned  with  the 
bulbs  broken  are  charged  to  the  consumer. 


Mr.   T.   W.   Pemberton,   President,   Phoenix    (Arizona)    Light  and 
Fuel  Company : 

Our  rate  for  alternating  electrical  current  here  is  20  cenl.'j 
per  kw-hour,  with  discounts  to  some  of  our  largest  consumers. 
We  have  about  completed  a  water  power  system  here,  and  in 
the  near  future  expect  to  change  our  method  of  handling  cus- 
tomers as  to  rates,  but  are  not  in  a  position  at  present  to  gi  e 
anything  definite  in  this  line.  We  favor  the  system  of  two  rate«, 
making  a  rate  say  of  20  cents  per  1000  watt  hours  until  each  lamp  has 
earned  a  certain  quantity,  and  then  to  grade  the  rate  perhaps 
by  cutting  it  in  two,  making  all  over  a  certain  amount  10  cents 
per  kw-hour.  The  Chicago  system  that  is  now  in  use  both  fcr 
alternating  and  direct  current  strikes  us  as  about  the  best  that 
we  have  studied.  We  have  a  small  town  here,  and  instead  of 
pntMng  in  two  meters,  we  may  make  our  difference  by  consid- 
eration of  the  maximum  power  installed  and  the  maximum 
amount  of  lamps  worked  up,  and  reduce  the  rate  from  this  de- 
termination. 


Mr.  a.  W.  Field,  Secretary  and  Manager,  The  Columbus    (Ohio) 
Edison  Company : 

The  rate  charged  for  current  must  be  largely  determined  bj-- 
local  conditions.  During  the  past  four  or  five  years  this  subject 
has  been  one  of  discussion  in  all  the  large  associations,  and  in 
some  of  the  State  associations  iS  well,  with  all  of  which  we  have 
kept  in  touch.  During  this  time,  however,  we  have  not  departed 
to  any  extent  from  our  present  method  of  charging  for  current 
We  use  the  T.-H.  meters,  and  charge  at  a  very  low  rate  for  large 
quantities  of  current,  and  at  a  moderate  rate  for  smaller  amounts, 
grading  the  service  rendered  by  a  careful  analysis  of  the  differ- 
ent classes  of  customers  applying  to  us  for  current,  based  upon 
use  of  lamps  connected,  both  as  to  hours  and  time  when  most 
remunerative  to  the  station,  or  otherwise,  offering  special  in- 
ducements to  those  who  would  enable  us  to  use  our  machinery 
at  a  time  when  it  would  naturally  be  operated  under  a  light 
load. 

On  general  lin^^s,  we  follow  the  principles  of  the  demand  sys- 
tem, but  without  the  use  of  elaborate  discounts,  or  investment 
in  special  demand  meters.  With  us,  this  plan  has  worked  quite 
satisfactorily;  with  other  stations,  or  those  operating  under  dif- 
ferent conditions,  it  might  not  work  so  well.  We  have  com- 
paratively few  complaints  from  customers  in  regard  to  inequal- 
ity of  rates,  and  those  we  have  had  we  have  been  able  to  handle 
with  little  difficulty. 

Mr.  L.  J.  MouLTON,  Manager,  Boulder   (Colo.)    Light  and   Power 
Company : 

We  have  always  had  a  fixed  charge  of  15  cents  per  kw-hour. 
with  a  discount  for  prompt  payment.  The  other  systems  are 
confusing   to   customers,    and    after   the    experience    of   Denver    in 
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this  direction  we  are  the  more  firmly  convinced  that  the  straight 
kilowatt-hour  rate  gives  the  best  satisfaction,  especially  for 
plants  of  smaller  size. 


C.  L.  Edgar,  President,  Edison  Electric  Illuminating  Company  of 
Boston : 
This  company  made  a  somewhat  exhaustive  study  of  the  ques- 
tion of  rates  some  years  ago  and  finally  decided  to  adopt  the 
Wright  or  maximum  demand  system.  This  has  been  in  use  some 
three  or  four  years  and  has  given  excellent  satisfaction.  I  have 
read  with  great  interest  the  discussions  which  have  taken  place 
from  time  to  time  on  this  general  subject,  but  have  seen  nothing 
up  to  d»te  which  would  suggest  to  us  that  our  conclusions  arc 
wrong.  

Mr.  W.  E.  Moore,  Superintendent,  Augusta  (Ga.)  Railway  and 
Electric  Company : 
The  following  system  of  rates  was  inaugurated  about  three 
years  ago,  and  at  this  time  applies  to  about  one  half  of  our 
output.  We  find  that  it  generally  works  very  satisfactory  to 
the  consumer,  as  the  fixed  charge  and  the  low  meter  rate  tend  to 
equalize  winter  and  summer  bills,  the  difference  between  which 
has  heretofore  been  a  great  source  of  dissatisfaction  to  the  con- 
sumer. The  fixed  pjice  of  twenty-five  cents  is  somewhat  high, 
but  this  is  due  to  the  particular  conditions  under  which  we  oper- 
ate, as  we  rent  water  power  from  the  city,  based  on  a  rating 
made  once  per  year.  The  present  system  of  rates  is  as  follows: 
I. — A  payment  of  25  cents  per  month  as  matriculation  fee.  2. — 25 
cents  per  month  rental  for  each  meter  installed.  3 — 25  cents  per 
month  for  each  i6-cp  lamp  demand  of  current  used  or  contracted 
for.  4 — 4  cents  per  kw-hour  for  all  power  registered  by  meter. 
The  above  prices  are  all  subject  to  a  discount  of  10  per  cent,  if 
paid  on  or  before  the  tenth  day  after  the  date  of  bill.  Renewals 
are  supplied  by  the  comjiany.  After  contracting  for  a  stated 
number  of  lamps  demanded  for  one  year,  the  demand  cannot  be 
increased  except  under  a  new  contract  made  for  one  year  from 
flnte  of  increase. 


-Mr.  R.  G.  Hunt,  Secretary  and  Treasurer,  Fort  Smith  and  Van 
Buren  (Ark.)  Light  and  Transit  Company: 
We  sell  all  current  for  lighting  purposes  by  meter  measure- 
ment. In  the  business  di.strict  (which  we  class  A)  our  rates  are 
much  lower  than  in  the  residence  district  (which  we  class  B), 
where  cost  of  distribution  is  greater.  However,  some  consumers 
in  the  business  district  take  a  class  B  rate,  such  as  theatres,  and 
factories  that  operate  very  little  at  night,  ye.t  require  a  connec- 
tion.   Below  is  the  schedule  of  rates  for  the  two  classes: 

Class  .'\.  Class  B. 

Cents  per  kwhoiir.    Cents  per  kw-hour. 

Less   than   s   kw-hours 35  as 

I'Vom     s  to   10  kw-hoiirs   30  ao 

I'roin   10  to   IS  kwliour!)     as  ao 

I'rom   IS   to   20  kw-hours ao  ao 

I-'rom  ao  to  as  kw-hours 13  18 

I'rom  as  to  50  kw-hours 10  18 

l''rom  so  to  7S   kw-hours 9  15 

I'rom  75  to   100  kw-hours t 8  is 

I'rom   100  Kn  300  kw'hnurs 7  la^ 

I'rom  300  to  1000  kw'liours 6  10 

From    1 000   or   more 5  — 

The  above  rates  are  based  on  a  monthly  consumption  in  kw- 
hours,  as  shown  above.  We  find  that  the  system  has  been  very 
satisfactory  as  a  whole.  We  have  no  charge  less  than  $1  per 
tnonth.  We  do  not  niakc  any  "cuttinvr  in"  charges.  Our  powct 
i'  »..ld  llat.  

•Mk.  C.  J.  Abbev,  Superintendent  and  Klcctricinn.  Skowhegan  (Mc.) 
Electric  Light  Company : 
The  discussion  on  the  topic  of  rates  which  gave  rise  to  such 
great  interest  aj  the  recent  Citicinnali  Electric  Light  Convention 
appealed  to  mc  particularly  as  a  station  manager  for  the  past 
12  years.  I  agree  in  the  opinion  that  the  most  perplexing  prob- 
lem that  the  station  manager  has  had  to  solve  and  adjust  has 
been  that  of  rates,  and  especially  that  of  flat  rates.  It  has  been 
our  aim  to  charge  a  customer  for  only  the  amount  of  energy 
consutned,  yet  at  many  times  and  in  many  ways  this  proved  so 
misleading  that  we  were  forced  to  do  one  of  three  things;  viz, 
tun  at  a  loss,  raise  our  rates,  or  change  to  the  meter  system,  and 
we  adopted  the  latter.    Wc  are  now  petting  returns  for  the  total 


output  of  our  plant  instead  of  for  about  50  per  cent,  of  it,  a 
en  a  flat  rate  basis. 

After  installing  the  meters  we  yet  had  the  great  problem  c 
rates  to  puzzle  over,  and  after  giving  every  system  due  consi: 
eration,  and  realizing  that  whatever  system  we  did  adopt  wou 
be  much  more  satisfactory  not  only  to  ourselves,  but  to  our  cu 
tomers  as  to  equality  than  the  fiat  rate  system,  we  adopted  thr 
sliding  scale   system,  which  appears  to  me  as  the  most  equit- 
able of  all  systems  in  use.     We  charge  the  same  for  dwe    -. 
as  for  commercial  lighting  and  do  not  give  any  discounts,     i 
illustration,  for  the  first  15,000  watt-hours  10  cents  per  1000  M|tt- 
hours  is  charged,  which  puts  the  large  consumer  and  the  miHt 
consumer  on  an   equality  with  the  small  consumer  up  to  thtt 
amount;  for  the  next  15,000  watt-hours,  8  cents  per  1000  witt> 
hours  is  charged,  which  places  the  large  consumer  on  an  eqtit 
ity   with   the   middle  consumer   up  to  that   amount.     For 
30,000  watt-hours  the  charge  is  5  cents  per  1000  watt-hours, 
allows  the  large  consumer  during  the  winter  season  to  get  dv 
addditional  lighting  required  at  a  minimum  price.     The  cost  oi 
winter  lighting  is  thus  not  as  much  per  average  hour  as  in  tis 
summer  season,  which  I  think  appeals  to  our  customers  in  a  TOPf 
satisfactory  way. 

I    do   not   regard    it   equitable    to   make    straight    ;o-cent, 
or   5-cent   basis,   or   place   any   class   on    a   straight   basis, 
there  are  times  when  the  large  consumer  will  step  down  to 
middle  consumer,  and  even  down  with  the  small  consumer;  ar 
if  he  had  a   straight  5-cent  rate  during  such   times  he  would  I 
getting  his  lights  at  a  much  lower  price  than  the  middle  user,  ar 
for  one-half  that  of  the  small  consumer,  which,  in  my  vi' 
not  strictly  equitable.     But  by  the  sliding  scale,  when  he  step- 
with  the  middle  consumer  he  is  a  middle  consumer  and  pri; 
middle  consumer's  rate;  and  he  also  paj's  the  small  cons,: 
rate  when  he  steps  down  to  him.     I   think  to  give  a  so  ^ 
large  consumer  a  low  price  while  he  is  a  small  consumer  bi 
he  may  some  time,  if  he  remains  in  business,  use  a  larger  ar 
is  a  business  error;  first,  because  he  may  not  remain  in  be- 
long enough  to  compensate  the  producer  for  the  advant.. . 
the  low  price;  and  then  again  it  costs  more  to  supply  him  wi; 
energy  during  the  time  he  is  a  small  consumer  than  it  docs  \ 
supply  the  average  small  consumer,  as  there  is  a  larger  ar.  ;: 
of  capital  invested  in  the  plant  Ij'ing  idle  subject  to  his  re 
ments  than    for  the   small   consumer.  "   He   should   thus   r. 
charged  any  less  than  the  small  consumer,  as  the  rebate  f  ; 
large  consumption   has  already  been  provided  for  by  the  mr 
imum  rate,  and  I  think  until  he  reaches  that  rate  he  shouKi  v 
as  all  others .  do  for  an   equal   amount   consumed.     Yet   1    >\ 
agree  that  circumstances  of  cases  with  respect  to  time  of  require 
nient  as  well  as  the  amount  of  capital  invested  to  supply  tl 
large  consumer  compared  with  the  amount  invested  for  an  eqo; 
supply   for   small   consumers,  can   be   taken    into  consideratior 
which    circumstances   undoubtedly   vary    over   a   wide    range  r 
the  many  plants  now  in  operation. 


Mr.  W.  J.  McManig.\l.  General  Manager.  The  New  Omaha  (Nefr 
Thomson-Houston  Electric  Light  Company : 

.■\s  will  be  noted  from  the  following  schedule,  our  discou;' 
incandescent  light  is  based  on  the  total  consumption  of  cad. 
lamp  per  month.    Or  in  other  words,  if  a  customer  has  twcntx 
incandescent  lamps  installed,  and  his  meter  shows  a  consump; 
100.000  watts,  we  would  divide  the  watts  by  the  number  of  1 
which  would  give  a  total  of  5.000  watts  for  each  16-cp  lamp.  ^ 
would  entitle  him  to  30  per  cent  discount.     As  we  arc  using 
ampere  arc  lamp,  we  figure  one  arc  lamp  as  equal  to  eight 
incandescent  lamps.     Wc  have  had  this  rate  in  effect  for  abo  ' 
years,  and  it  has  proven  entirely  satisfactory. 

The  basic  rate  lighting  service  is  15  cents  per  kw-hour,  with  fr' 
renewals,  subject  to  the  following  discounts  on  monthly  WW-  ' 
to  2  kw-hours.  10  per  cent.;  35  kw-hours,  20  per  cent.;  7  kw  Iv  -■ 
30  per  cent.;  15  kw-hours,  40  per  cent.:  over  15  kw-hours,  50  pf 
cent.  As  stated  above,  an  arc  lamp  is  considered  the  equivalent  f 
eight  incandescent  lamps,  and  a  charge  of  50  cents  per  month 
added  for  the  loan  of  an  arc  lamp. 

For  power,  the  basic  rate  is  lO  cents  per  kw-hour.  with  discotm* 
on  monthly  bills  ranging  from  10  per  cent,  for  200  kw-hours;  .' 
per  cent,  for  600  kw-hours,  to  50  per  cent,  for  over  900  kw-hour' 
The  minimum  charge  is  $3  per  month. 
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Cdison  Illuminating  Company  of  Detroit: 

In  annual  contracts  covering  all  classes  of  service  when  the 
:ustomer  guarantees  30  hours'  use  per  month  of  the  demand,  the 
ate  of  the  first  30  hours  is  16  cents  per  kw-hour  and  thereafter 
cents  per  kw-hour.  For  incandescent  lighting  on  open  order 
Nith  no  guarantee,  the  first  60  hours'  use  monthly  of  connected 
oad  is  at  the  rate  of  16  cents,  and  thereafter  5  cents  per  kw-hour. 
"or  residence  lighting,  which  is  taken  on  open  order  and  with  a 
lemand  estimated  empirically  according  to  the  size  of  the  house, 
.he  first  30  hours'  use  monthly  of  the  estimated  demand  is  at  the 
rate  of  16  cents,  and  thereafter  5  cents  per  kw-hour.  For  power, 
intermittent,  the  rate  is  10  cents  for  the  first  30  hours'  use  month- 
y  of  the  rated  capacity  of  the  motor,  and  thereafter  at  5  cents 
oer  kw-hour.  For  power,  continuous  during  regular  shop  hours 
lot  less  than  48  hours  per  week,  5  cents  per  kw-hour. 

Some  important  special  rulings  as  follows:  Approved  direct- 
:onnected  passenger  elevators  are  supplied  at  5  cents  per  kw- 
hour,  and  when  the  customer  has  an  annual  contract  the  elevator 
is  connected  outside  of  the  demand  indicator  so  as  not  to  raise 
ithe  demand.  Elevators  used  intermittently  are  classified  as  in- 
termittent power.  Churches,  social  clubs  open  in  evening  only, 
theatres,  etc.,  which  under  no  circumstances  require  supply  dur- 
ing the  hours  of  the  peak  load,  are  given  special  rates ;  so  are 
municipal  and  government  buildings,  for  which  annual  contracts 
must  be  made.  The  total  of  all  exceptions  is  about  5  per  cent. 
of  the  business,  the  remaining  95  per  cent,  being  on  one  or  other 
of  the  regular  forms.  All  bills  under  $50  per  month  are  dis- 
counted 10  per  cent,  if  paid  on  or  before  date  due;  $50  to  $100, 
15  per  cent.;  $100  and  upwards,  20  per  cent. 

The  system  of  rates  now  in  use  has  conduced  to  a  favorable 
change  in  the  load  factor,  though  this  has  been  due  to  several 
causes.  The  first  cause  is  the  addition  of  a  great  deal  of  power 
supply.  A  shop  running  ten  hours  a  day  for  300  days  a  year 
uses  its  power  for  3000  hours  annually.  Such  a  shop  is  not  so 
good  a  customer  as  would  be  a  municipality  requiring  street 
lighting  for  3900  hours  per  annum,  or  an  all-night  restaurant  re- 
quiring light  for  about  4400  hours  per  annum;  but  the  workshop 
is  a  very  much  better  customer  than  many  others,  such  as  the 
tenants  of  office  buildings  who  require  light  only  from  dusk  un- 
til 5:30  during  the  winter  months,  to  a  total  of  150  hours  per 
year;  or  wholesale  merchants  closing  their  premises  6  o'clock 
week  days  all  the  year  round  and  requiring  about  250  hours  light- 
ing per  year.  The  increase  in  the  power  business  has  been  very 
marked,  and  it  still  continues.  To  some  extent  this  has  been  in 
response  to  low  rates,  but  the  more  important  factors  have  prob- 
ably been  the  great  reduction  in  the  price  of  direct-current  mo- 
tors, the  increased  durability  of  modern  motors,  and  the  educa- 
tion of  the  machine-using  public  to  the  convenience  of  electric 
power. 

The  second  cause  which  has  led  to  a  change  in  the  character 
of  the  business  has  been  the  system  of  differential  rates  for 
lighting  under  which  long  hour  use  of  light  has  been  favored  by 
low  rates.  The  result  of  this  second  great  cause  will  be  evident 
to  anyone  who  will  mentally  compare  during  the  late  evening  the 
lighting  with  remembrance  of  that  lighting  five  years  ago.  There  is 
not  only  a  more  general  use  of  electric  light  by  such  stores  as  are 
open,  but  the  windows  of  the  stores  whicn  are  closed  are  brilliantly 
'ighted  for  the  exhibition  of  goods ;  and  electric  signs  and  what  may 
be  termed  decorative  lighting  are  in  insistent  evidence. 

The  differential  rate  system  has  been  applied  also  to  residence 
lighting.  Four  year's  experience,  however,  shows  that  while 
householders  do  really  under  the  differential  rate  system,  use 
light  more  liberally  than  under  the  single  rate,  they  do  not  and 
will  not  change  their  habits  to  such  an  extent  as  to  cause  a  rapid 
improvement  of  the  load  factor.  There  is  no  mistake  about  such 
improvement  as  has  taken  place  in  the  load  factor  of  residence 
lighting,  but  it  is  a  small  improvement  in  comparison  with  the 
improved  load  factor  of  the  business  lighting.  There  is  virtually 
no  power  business  to  be  had  from  residences.  The  use  of  heat- 
ing devices,  such  as  laundry  irons  and  the  charging  of  storage 
batteries  for  automobiles,  are  trifling  items  in  the  load  curve  of 
a  residence  district,  and  householders  cannot  be  coaxed  by  the 
offer  of  a  low  differential  rate  to  leave  their  windows  illuminated 
until  ten  o'clock  at  night,  as  now  do  the  Woodward  Avenue 
stores. 


Mr.  W.  J.  Kehl,  Manager  Electrical  Department,  New  Orleans  and 
Carrolton  Railway  Light  and  Power  Company : 
This  company  has  four  forms  of  contract,  as  follows : 

1.  For  small  users,  as  in  the  case  of  offices  and  residences.  For 
this  service  a  guarantee  is  exacted  of  $1  monthly  on  i  to  10  lights, 
$1.50  on  10  to  20  lights,  and  $2  on  over  20  lights.  The  basic  rate  is 
20  cents  per  kw-hour  with  a  discount  of  5  per  cent,  on  monthly  bills 
from  $1  to  $10;  10  per  cent,  on  bills  from  $10  to  $15;  15  per  cent, 
on  bills  from  $15  to  $25,  and  20  per  cent,  on  bills  of  $25  and  above. 
An  additional  discount  of  10  per  cent,  is  allowed  for  prompt  payment. 
Lamp  renewals  are  furnished  free. 

2.  A  long-burning  rate,  which  is  granted  where  electricity  is  used 
exclusively,  the  consumer  guaranteeing  to  use  current  to  the  amount 
of  40  cents  per  month  for  each  i6-cp  lamp  installed.  This  rate  ap- 
plies particularly  to  saloons,  small  clubs,  cigar  stores,  etc.,  where  the 
entire  installation  is  used  two  or  more  hours  daily.  The  rate  is  20 
cents  per  kw-hour,  with  50  per  cent,  discount  when  the  consumer  ex- 
ceeds 40  cents  per  month  on  each  i6-cp  lamp  installed,  or  its  equiv- 
alent. Ten  per  cent,  additional  discount  is  accorded  for  prompt  pay- 
ment of  bills. 

3.  A  long-term  contract,  which  is  made  for  a  period  of  three  years, 
and  only  given  to  the  largest  consumers.  The  smallest  guarantee  in 
this  contract  is  for  $15  monthly.  This  rate  applies  to  larger  stores, 
theatres,  clubs,  and  such  other  places  having  a  large  installation  burn- 
ing several  hours  daily.  The  basic  rate  is  20  cents  per  kw-hour,  with 
discounts  ranging  from  5  and  25  per  cent  for  25  kw-hours ;  20  and 
25  per  cent,  for  250  kw-hours,  to  40  and  25  per  cent,  for  over  2,000 
kw-hours. 

4.  A  power  rate,  which  was  adopted  March  i  last.  The  basic  rate 
is  10  cents  per  kw-hour,  with  discounts  on  monthly  bills  ranging  from 
10  per  cent,  for  bills  of  $10 ;  25  per  cent,  for  bills  of  $25 ;  40  per  cent, 
for  bills  of  $50;  to  55  per  cent,  for  bills  of  $200  and  over.  In  both 
the  above  cases  the  usual  discount  of  10  per  cent,  is  allowed  fof 
prompt  payment. 

The  conditions  in  New  Orleans  are  such  that  there  are  but  few 
places  where  current  is  required  for  lighting  earlier  than  dusk,  ex- 
cept on  very  dark  and  cloudy  days.  There  are  no  cellars  or  business 
places  underground  or  requiring  artificial  light  during  the  day.  On 
account  of  the  semi-tropical  nature  of  the  climate,  houses  are  built 
with  the  view  to  obtaining  all  the  air  and  natural  light  possible ;  no 
one  could,  therefore,  be  prevailed  upon  to  use  light  during  the  day, 
no  matter  how  low  the  rate.  The  system  of  rates  adopted  has  been 
largely  based  upon  these  considerations. 


Mr.  p.  J.  Balaguer,  Secretary,  Charleston  (S.  C.)  Consolidated 
Railway,  Gas  and  Electric  Company: 

After  careful  investigation  of  the  various  systems  in  vogue  at 
that  time,  of  charges  for  light  and  power,  this  company,  in  1899, 
deemed  it  advisable  to  adopt  'he  following  system  of  charging  its 
patrons  for  current,  namely,  a  meter  basis  for  current  furnished, 
with  a  graduated  scale  of  discount  in  proportion  to  consumption  of 
each  individual  consumer.  With  the  exception  of  power  for  'ans 
and  current  for  commercial  arcs,  we  deal  with  the  public  on  a  meter 
basis  entirely.  This  system  has  been  carefully  followed  up,  and  we 
find  that  it  gives  entire  satisfaction,  not  only  to  the  public  but  our- 
selves. 

The  rates  for  series  arc  lamps  are  $12  per  month  for  all-night 
lights,  and  $10  for  lights  to  midnight  or  I  A.  M.  For  power,  the  rate 
is  7  cents  per  kw-hour,  with  discounts  on  bills,  as  follows :  $21  to  $40, 
S  per  cent. ;  $41  to  $80,  7  per  cent. ;  $81  to  $160,  10  per  cent. ;  $161  to 
$320,  15  per  cent. ;  over  $321,  20  per  cent. 

The  rate  for  incandescent  lighting  is  15  cents  per  kw-hour,  with 
discounts  on  bills,  as  follows:  $11  to  $20,  3  per  cent.;  $21  to  $40,  5 
per  cent. ;  $41  to  $80,  7  per  cent. ;  $81  to  $160,  10  per  cent.  For  larger 
amounts,  the  discounts  gradually  increase  to  25  and  10  per  cent, 
for  bills  of  $600  and  over. 

For  meters,  transformers,  service  wire,  etc.,  there  is  a  monthly 
charge  ranging  from  $1  for  from  i  to  5  lights ;  $2  for  from  6  to  10 
lights;  up  to  $9  for  from  300  to  400  lights. 


Mr.  C.  R.  Maunsell,  Superintendent,  Topeka  (Kan.)  Edison  Elec- 
tric Illuminating  Company : 
I  give  below  a  schedule  of  our  rates  that  was  gotten  out  some 
time  ago.  We  are  now  contemplating  a  new  schedule,  and  will  base 
our  charges  on  the  kw-hour  entirely,  as  it  has  been  my  experience 
that  the  public  does  not  care  to  investigcite  our  business ;  what  it 
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^^ants  is  a  net  bill,  ba&cd  on  the  simplest  possible  method  of  reading 
the  meter.  We  have  used  the  two-rate  meter  to  some  extent  for 
power  users,  and  it  is  our  experience  that  the  majority  of  power 
users  endeavor  to  conduct  their  business  so  as  to  take  advantage  of 
the  low  rate.  This  system  has  worked  very  satisfactorily  in  general, 
one  favorable  result  being  that  it  has  materially  lowered  our  peak 
load  during  the  winter  months.  In  view  of  this  situation,  we  shall 
continue  to  encourage  the  use  of  the  two-rate  meter  for  all  cus- 
tomers. 

This  being  a  small  town,  but  with  a  great  number  of  office  build- 
ings, we  find  that  the  minimum  charge  of  $1.50  per  month  per 
meter  discourages  the  undesirable  customer  from  asking  for  service, 
and  leaves  us  with  the  people  who  use  light  the  year  round.  To  sum 
this  matter  up  in  a  few  words,  it  is  our  experience  that  a  minimum 
bill  in  combination  with  the  two-rate  system,  together  with  a  system 
of  discounts  on  the  total  of  bills,  will  serve  the  greatest  number  of 
central  stations. 

For  incandescent  installations  a  charge  is  made  for  connecting  to 
street  mains,  varying  from  $3.50  for  10  lamps  to  $8.00  for  over  40 
lamps.  Renewals  are  furnished  free.  The  minimum  monthly  charge 
for  s  or  less  lamps  is  $1.00,  and  for  more  than  5  lamps,  20  cents  per 
lamp;  the  charge  being  based  upon  the  number  of  lamps  applied  for 
as  available  at  one  time.  For  i  kw-hour  up  to  the  minimum  men- 
tioned, the  rate  is  14  cents,  and  8  cents  per  kw-hour  for  current  used 
in  excess  of  the  minimum.  Should  this  straight-meter  rate  be  elected, 
the  charge  is  15  cents  per  kw-hour,  with  the  charge  for  connecting 
as  above. 

For  power,  the  charge  for  connecting  is  $3.50  up  to  3  hp,  and  $500 
for  greater  capacities.  The  minimum  monthly  charge  for  i  hp  and 
less  is  $2.00,  and  for  more  than  i  hp,  $2.00  per  hp,  based  upon  the 
actual  (not  rated)  capacity  of  the  motor.  Up  to  the  minimum 
named,  the  rate  is  10  cents  per  kw-hour ;  5  cents  per  kw-hour  to 
double  the  minimum,  and  3  cents  per  kw-hour  for  excess  of  the  latter 
quantity. 

The  rales  for  9.6-ampere  series  arc  lamps,  all  night,  every-night 
service,  is  $10  per  month;  for  service  from  dusk  to  11  p.  m.,  seven 
nights  per  week,  $7,  or  $6  per  six  nights  per  week.  A  reduction  is 
made  for  other  than  all-night  lights,  if  more  than  one  lamp  is  used; 
for  example,  the  rate  for  four  lights  are  $23  and  $21,  respectively. 
For  motors,  the  charge  is  5  cents  per  hp-hour.  For  incandescent 
lighli:ig  the  rate  is,  with  free  lamp  renewals,  i  cent  per  i6-cp-hour, 
with  the  following  di<<cotnits  on  bills:  Up  to  $5,  5  per  cent.;  to  $10, 
15  per  cenl.4  to  $30.  20  per  cent. ;  to  $50,  22  per  cent.,  and  25  per  cent, 
for  larger  bills.  An  additional  discount  of  2j^  per  cent,  is  allowed 
for  prompt  payment. 


M«.   ClIAS.    H.   KiNTNKK,  General    M-ihil"  i     n.irri>.l)\ir^    (  r.i    I    T-iglll. 

Heat  and  Power  Company: 

l-'ollowing  .•'.re  the  regulations  and  rates  ol  our  company:  Wurn 
out  lamp.s  are  replaced  by  the  company,  but  lamps  accidentally 
broken  arc  replaced  at  the  expense  of  the  consumer.  No  meter 
is  installed  for  commercial  or  residence  lighting  for  less  than  a 
njiniinuin  rate  of  $1  per  month.  Bills  are  rendered  according  to 
meter  rcgistiation  in  all  cases  where  consumption  is  in  excess 
of  the  minimum  rate.  The  rates  are  15  cents  per  1000  watt-hours, 
subject  to  the  following  discounts:  On  bills  from  $1  to  $20.  5 
per  cent. ;  from  $20  to  $50,  10  per  cent. ;  from  $50  to  $75,  15  per 
cent.;  from  $75  to  $100,  20  per  cent.;  from  $100  and  over,  25  per 
cent. 


Mr.  T.  R.  Rfard.  General  Manager.  Poughkeepsie  (N.  Y.)  Light, 
Heat  and  Power  Company  : 

The  rates  charged  for  electric  current  by  this  comp;«ny  arc  for 
light  15  cents  per  kw-hour  with  discounts  varying  from  5  per 
cent,  to  35  per  cent.,  according  to  quantity.  The  price  for  power 
is  10  cents  per  kw-hour  with  discounts  varying  likewise  from  5 
per  cent  to  35  per  cent.  Much  of  our  business  is  done  at  special 
rates,  and  as  far  as  possible  wc  endeavor  to  take  into  account  the 
current  furnished  and  the  maximum  nttmber  of  lamps  required, 
having  hern  attracted  to  this  method  of  charging  by  the  numer- 
ous articles  in  the  recent  magazines.  We  have  no  extended  ex- 
perience   that    would    be   of    interest,    since    we    have    only    under- 


Mr.  Geo.  A.  Redman,  Superintendent,  Rochester   (N.  Y.)  Gas  and 
Electric  Company : 

The  question  of  rates  is  one  that  is  troubling  all  central  sta- 
tion managers  at  present  We  have  tried  several  systems,  but 
have  now  decided  to  give  our  present  schedule  a  thorough  trial. 
It  is  based,  as  will  be  seen  below,  upon  the  amount  received  per 
lamp  per  month,  and  the  discount  is  based  on  use  of  same. 

Electric  current  for  arc  lamps  is  charged  for  at  the  rate  of  10 
cents  per  kw-hour,  bills  being  based  per  lamp  installed.  The  dis- 
counts are,  on  $4,  40  cents;  $8,  $2.40;  $12,  $6,  and  $13,  $6.50.  Cur- 
rent for  power  is  charged  at  the  rate  of  7  cents  per  kw-hour, 
the  discount  on  bills  being  based  per  hp  installed.  The  dis- 
counts are,  on  $1.40,  7  cents;  $5,  $1.90;  $9,  $5.15;  and  $14,  $840. 
Current  for  incandescent  lights  is  charged  at  the  rate  of  14  cents 
per  kw-hour  for  residential,  and  10  cents  per  kw-hour  for  com- 
mercial use.  The  discounts  on  amount  of  bills  per  lamp  installed 
are,  on  50  cents,  4  cents;  80  cents,  12  cents;  $1.00,  23  cents;  $1.50, 
60  cents;  $2.00,  $1.00;  and  $2.45,  $1.32.  On  all  bills  an  additional 
discount  of  10  per»cent.  is  allowed  when  paid  on  or  before  the 
loth  of  each  month. 


Electricity  in  the  Naval  Manoeuvres. 


Capt.  E.  L.  Zalinski,  U.  S.  A.,  writing  to  the  New  York  Herald 
about  the  preparations  for  the  army  and  navy  manoeuvres  on  Long 
Island  Sound,  says: 

"Numerous  searchlights  are  placed  in  every  advantageous  positioa 
in  the  different  batteries.  Some  are  said  to  have  been  placed  in  ad- 
vanced positions  beyond  the  works.  The  attacking  enemy  is  sure 
to  be  greeted  with  a  flood  of  light  from  the  projectors,  which  will  be 
followed  by  a  shower  of  well-directed  missiles  from  the  guns  of  the 
fortification. 

"The  lights  striking  the  eyes  of  those  who  are  steering  the  ships 
and  aiming  their  guns  have  the  effect  of  momentarily  blinding  them. 
It  will  thus  be  very  difficult  either  to  steer  the  ship  or  aim  the  guns 
properly.  Much  of  the  electric  installation  is  of  a  temporary  charac- 
ter, and  cables  arc  lying  on  the  ground  or  on  makeshift  supports  of 
old  barrels,  boxes,  etc.  In  some  of  the  works  the  engines,  boilers 
and  dynamos  are  in  temporary  buildings  of  rough  boards  and  tar 
paper. 

"Among  the  interesting  appliances  newly  introduced  is  Professor     ■ 
Klisha  Gray's  telautograph,  or  writing  telegraph.  The  officers  who     ' 
have  used  it  speak  warmly  of  its  efficiency  and  usefulness.     It  ap- 
pears now  to  be  entirely  practical  and  is  not  affected  by  rough  hand-     1 
ling  or  by  the  shock  produced  when  firing  the  heavy  guns.    Its  records     • 
are  legible  and  cannot  be  mistaken  or  questioned,  as  may  be  the  tele- 
phone.    Any  man  of  average  intelligence  can  in  a  few  minutes  learn 
to  operate  it. 

"The  Signal  Department  has  placed  wireless  telegraph  outfits  at 
many  suitable  places,  some  in  advanced  positions.  Balloons  are  abo 
prepared  for  ascents,  which  should  give  extensive  fields  of  view  and 
enable  detection  of  the  movements  of  the  enemy's  fleet,  even  at  night, 
unless  in  a  fog  " 


Copper  Production  and  Consumption. 


According  to  the  official  data  of  ^^r.  Charles  Kirchhoff.  the  toul 
production  of  domestic  copper  in  the  United  States  in  1901  was  268,- 
782  long  tons,  as  against  270.588  long  tons  in  1900.  The  estimated 
consumption  of  copper  in  the  United  States  m  1901  was  382. 761. 014 
pounds,  as  against  356,891.121  pounds  in   1900. 

The  stock  of  copper  on  hand  in  the  United  States  on  January  I, 
1902,  is  estimated  as  having  been  at  least  300.000,000  pounds,  equiv- 
alent to  siSc  months'  production. 

The  copper  market  opened  in  1901  rather  dull,  at  the  official  prices 
of  17  cents  for  Lake  and  i6j^  cents  for  electrolytic,  but  actual  sales 
were  made  at  \6''i  cents  for  Lake,  and  at  i6^4  cents  for  electrolytic 
By  the  13th  of  January.  1902,  the  official  prices  had  fallen  to  ll>< 
cents  for  Lake  copper. 

The  world's  production  of  copper  in  1901  was  511,803  long  tons, 
as  against  487,206  tons  in   1900,  463.693  tors  in  1899,  and  420..17Q 
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Electro-Metallurgical   Development  at  Massena. 


One  of  the  largest  and  most  interesting  water  power  developments 
in  this  country  is  that  at  Massena,  on  the  Grasse  River,  a  tributary 
of  the  St.  Lawrence,  about  thirty-eight  miles  northeast  of  Ogdensburg 
and  ninety-five  miles  southwest  of  Montreal.  At  this  point,  during 
the  past  few  years,  the  Saint  Lawrence  Power  Company  has  developed 
a  very  large  power  by  means  of  a  canal  16,200  feet  long,  and  from  18 
to  20  feet  deep,  with  a  width  at  the  water  line  of  192  feet.  At  the 
end  of  the  canal  the  water  has  a  velocity  of  about  three  and  a  half 
miles  an  hour,  and  there  is  a  fall  of  between  45  and  50  feet  at  the  point 
where  the  power  house  was  erected.  The  power  house,  which  is  shown 
in  one  of  the  engravings  herewith,  will  have  a  total  length,  when  com- 
pleted, of  nearly  700  feet,  with  a  width  of  about  150  feet.  The  full  power 
plant  laid  out  includes  fifteen  Victor  turbines  of  Stilwell-Bierce  & 
Smith-Vaile  make,  set  in  sets  of  6  wheels  each  on  horizontal  shafts 
about  eighty  feet  long,  each  set  operating  a  5,000-hp  generator.  There 
are  three  draft  tubes  to  each  turbine  chamber,  each  ID  feet  in 
diameter,  two  turbines  discharging  through  each  tube.  On  the  bed- 
plate at  the  mouth  of  each  draft  tube  are  set  also  two  Victor  turbines 
of  1,000  hp  each,  regulated  by  electric  governor  in  the  power  house ; 
and  there  are  other  wheels,  each  27  inches  in  diameter,  for  the 
exciters,  two  to  each  exciter,  running  at  275  r.  p.  m.  The  present 
generators  are  three-phase  Westinghouse  machines  of  5,000  hp,  each 
2,200  volts,  3,000  alternations ;  speed  150  r.  p.  m.  The  three  exciters 
.are  of  400  hp  each,  at  125  volts. 

The  St.  Lawrence  Power  Company  has  already  spent  several  million 
dollars  on  its  enterprise,  but  in  some  way  has  failed  hitherto  to  attract 
due  public  notice,  so  that  it  has  encountered  difificulties  in  marketing 
its  power,  developed  at  so  much  initial  cost,  but  vieing  in  cheapness 
with  anything  known  on  this  continent.  Such  magnificent  resources 
of  energy  could  not,  however,  long  go  begging  in  these  busy  days, 
and  a  new  era  appears  to  be  opening  for  the  company,  as  evidenced 
by  the  interesting  views  given  herewith.  As  is  well  known  the  alum- 
inum industry  in  the  United  States  has  taken  on  an  enormous  develop- 
ment, the  production  for  1901  being  placed  officially  ?t  no  less  than 
7,150,000  pounds,  thanks  to  the  efforts  of  the  Pittsburg  Reduction 
(,oirp?  y.    That  concern,  which  was  firct  seated  at  Pittsburg,  using 


and  2,900  feet  long,  with  access  at  the  southwest  corner  to  the  ad- 
jacent power  plant.  There  is  also  a  front  650  feet  long  on  the  canal, 
where  the  Pittsburg  Company  can  at  any  time  in  the  future,  should 
sufficient  demand  arise,  erect  a  power  house  for  itself. 

The  contract  under  which  the    Pittsburg  Company  takes  power 
from  the  St.  Lawrence  Company  provides  for  an  initial   i2,oco  hp. 


FIG.  2. — PLAN  OF  THE  MASSEN.\  PLANT. 


but  tlrtre  is  an  option  on  a  total  of  25,000  hp.     The  Pittsburg  Com- 
pany will,  it  is  rumored,  develop  at  Massena  other  elcctro-metallurgi- 


FiG.  I.— General  View  of  Electromf.tallurgical  Plant  at  Masskna. 


coal,  luio  for  some  few  years  past  been  located  at  Niagara;  and  it  now 
n.akes  a  further  very  important  move  in  the  direction  of  obtaining 
cheap  power  by  going  to  Massena  where  it  has  taken  property  to  the 
extent  of  100  acres,  and  is  now  erecting  v/orks.  The  two  engravings 
show  the  works  as  they  will  appear  when  finished  and  their  topo- 
graphical relation  to  the  power  house,  canal,  etc.     There  will  be 


cal  or  electro-chemical  work  requiring  current  in  large  volume, 
besides  the  production  of  aluminum.  It  uses  direct  current,  and  as 
nothing  could  be  gained  by  the  conversion,  for  so  short  a  distance  of 
the  three-phase  alternating  current  for  that  purpose,  the  Pittsburg 
Reduction  Company  has  made  a  contract  with  the  Bullock  Electric 
Manufacturing  Company  for  four  direct  current  generators  of  2,200 
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Rational  Electromagnetic  Units. 

SIGNOR  Giovanni  Giorgi  about  two  years  ago  brought  be- 
fore an  Italian  Congress  of  electrical  engineers  and  phy_icists 
a  system  of  rational  electromagnetic  units,  which  was  referred 
to  a  committee  for  report.  Recently  this  committee,  which  consisted 
of  Prof.  Roili  and  four  other  prominent  lulian  scientists,  recom- 
mended the  adoption  of  the  system.  Signor  Giorgi  has  made  his 
system  the  subject  of  a  paper  communicated  to  the  Physical  Society 
of  London,  which  paper  wc  reproduce  below. 

It  is  now  generally  acknowledged  that  the  system  of  electric  and 
magnetic  measures  at  present  in  use  is  open  to  an  objection,  insomuch 
as  it  includes  an  unnecessary  factor  4  '^  in  the  definition  of  the 
fundamental  units  of  electric  charge  and  magnetic  pole. 

We  are  indebted  to  Mr   Heaviside'  for  having  first  expounded  the 

argument.     He  pointed  out.  as  far  back  as  188J-83.  that  the  origin  of 

what  may  be  called  the  "irrational"  or  "spherical"  factor  lies  in  the 

inverse-square  formula,  which  was  formerly  adopted  as  fundamental. 

The  equation  for  the  intensity  of  field  emanated   from   an  electric 

or  magnetic  mass  had  in  fact  been  written  thus: 

„        m         4frm 
/•  =    ^,   =  — ^ 


while,  rationally  it  ought  to  be 

where  S  is  the  area  of  the  sphere  on  which  the  flu.x  of  induction  at  a 
distance  /  from  the  mass  is  spread. 

From  the  first,  or  irrational,  formula,  the  set  of  units  in  use  has 
been  deduced.     Hence  the  origin  of  the  spherical  factor  which  runs 
throuRhout  the  whole  system  and  appears  e\'erywhere  in  equations 
that  have  nrithing  to  do  with  spherical  or  cylindrical  bodies. 
I  quctc,  for  instance,  the  following  cases : 

(0) — Capacity  of  a  plane  condenser: 

K  S 

4  T       (f 

(fr) — Characteristic  equation  of  magnetism: 

M    ^    I    -I-    4   T  K 

(c) — Magnetic  work,  per  unit  volume  of  a  medium: 

I 


C  = 


i/w 


3Cd(B 


No  doubt,  the  student  who  meets  for  the  first  time  equations  of  this 
kind,  is  induced  to  think  that  4  tt  arises  mysteriously  from 
the  most  intimate  nature  of  electromagnetic  phenomena;  so  that  if 
a  day  were  to  come  when  circles  and  spheres  would  be  abolished  from 
the  world,  wc  ought  then  to  define  tt  elcctromagnctically,  and  deter- 
mine its  value  by  measuring  the  energy  of  magnetization  of  a  medium, 
or  the  capacity  of  a  plane  condenser. 

These  incongruities  are  removed  whcii  the  system  deduced  from 
the  inverse-square  law  is  rationalized,  by  restoring  the  4  *""  to  its 
right  place.  No  doubt,  the  change  is  easy,  so  far  as  the  presentation 
of  tlir  theory  is  concerned  ;  there  can  be  no  divergence  of  opinion  on 
the  grounds  which  support  it.  Hut  the  difficulty  arises  as  to  the  units 
lo  be  employed  for  practical  mca.turements.  The  electric  and  mag- 
netic units  already  adopted  and  legalized  throughout  all  civilized 
countries  have  hem  established  in  accordance  with  the  spherical  defin- 
ition. What  is  to  be  done  with  them,  in  view  of  the  results  of  the 
rationalistic  principle? 

Mr.  Heaviside  insisted  upon  the  necessity  of  a  general  reform,  and 
the  atloption  of  a  new  volt,  a  new  ampere,  etc..  all  at  variance  with 
those  at  present  employed.  This  is  a  good  plan  and  grounded  upon 
excellent  reasons;  b\it  the  opposition  which  is  likely  to  be  raised 
against  its  practicil  application  cannot  be  ignored,  and  it  is  rightly 
believed  that  'o  insist  upon  a  proposal  like  this  would  have  the 
effect  of  delaying  the  adoption  of  the  rational  theory  beyond  any 
reasonable  limit. 

Two  years  ago  Prof.  Kessenden'  .ind  Prof.  Fleming'  advocated 
.■mother  plan,  consisting  of  a  partial  change  of  units.  Objection  was 
raised  against  this  reform,  that  it  is  not  radical,  and  again  it  implies 
dcparttires  from  the  accepted  systems.  The  question  has  been  dis- 
cussed further,  but  it  still  remains  unsettled 

'  Scf  (■>.   HcaviMdc.  "F.lcrtncal   Papers."    (i)    .»v.  a6j;   (II)    >,4y:   also  "Elcc- 
tiomafrrictic  Theory."  (I)  x.  116;  (II)  ajs;  in  the  latter  reference*  are  giTcn. 
■Sec  TllR    KUECTDICAL  WoMLA.  Dcc.  9.    |999. 

*  .'^cc  TiiK  Elkci^iciax,  Dec.  t^,  1S99;  Jan.  5  and  la.  1900. 


I  propose  here  to  show  how,  in  my  opinion,  the  question  might  be 
considered  under  another  point  of  view,  and  then  a  solution  derived, 
whereby  the  present  practical  systems  of  measures  would  be  brought 
into  agreement  with  the  rationalistic  theory,  without  either  introduc- 
ing new  units  or  altering  those  already  in  use*. 

The  principle  from  which  the  theory  of  the  rationalization  depends 
may  be  explained  as  follows : 

When  a  quantity  of  electricity,  or  electric  flux,  dg,  is  displaced 
against  an  electromotive  force  e,  the  work  performed  is  reckoned  by 

dw  z=  e  dq 
or  writing  p  for  the  activity  of  the  electric  current  i,  we  have 

/>=«■ 

The  magnetic  analogue  to  electric  displacement  is  magnetic  fiux, 
and  the  force  acting  on  it  is  the  magnetomotive  force.  Consequently 
the  work  performed  when  displacing  a  flux  d^  against  a  magnetomo- 
tive force.'llt,  ought  to  be  rationally  expressed  by: 

or,  if  g=  —  is  called  magnetic  current,  we  have  its  activity : 

The  equations  of  activity,  thus,  define  the  rational  units  of  £.  M.  F. 
and  M.  M.  F.  in  terms  of  those  of  electric  current  and  magnetic  cur- 
rent, when  the  unit  of  energy  is  supposed  given. 

Now,  on  comparing  our  equations  with  those  commonly  written, 
we  notice  that  the  first  one  is  unchanged,  while  the  other,  in  the 
ordinary  system,  is  written  with  a  divisor  47^.  Therein  precisely  lies 
the  irrationality. 

We  see.  however,  at  the  same  time  that  this  irrationality  affects 
but  one  side  of  the  ordinary  system.  It  appears  that  stress  on  thi< 
remark  has  not  yet  been  laid  by  those  who  have  hitherto  written  on 
the  rationalization  of  units.  I  see  in  this  the  strongest  argument  in 
fvaor  of  the  rational  theory.  For  if  spherical  measures  were  preferable, 
the  ordinary  system  ought  to  be  likewise  rejected,  as  not  being  entirely 
inclusive  of  them.  These  remarks  explain  also  the  scheme  for  a 
partial  reform  suggested  by  Prof.  Fessenden. 

The  reason  of  the  one-sided  irrationality  is  that  the  usual  formula* 
alluded  to  are  those  of  the  electromagnetic  system — that  is,  deduced 
from  the  inverse-square  law  for  magnetism;  therefore,  the  sphericai 
factor  is  limited  to  the  magnetic  equations  only.  These  formulas  do 
not  agree  with  those  deduced  from  the  inverse-square  law  for  elec- 
tricity, or  electrostatic  formulas ;  therefore,  it  has  not  been  possible 
to  introduce  the  spherical  measures  both  in  electricity  and  magnetism 
at  the  same  time.  This  is  a  reason  why  all  systems  grounded  upon 
spherical  measures  are  necessarily  unsymmetrical.  On  the  other 
hand,  it  is  possible  to  build  out  a  system  wherein  all  measures  are  free 
from  the  4'?r  and  mutually  agree  with  each  other ;  and  then  the 
strict  symmetry  between  electric  and  magnetic  formulas  are  restored 

The  above  arguments  lead  into  a  wider  field  of  inquiry.  It  often 
happens  that  the  advantages  or  disadvantages  of  a  reform  of  "the 
usual  units"  are  spoken  about,  without  clearly  stating  what  system  of 
units  is  alluded  to.  Now,  for  practical  calculations  the  units  em- 
ployed arc  those  of  the  so-called  practical  set,  which  includes  the 
volt.  ohm.  ampere,  and  similar  ones.  This  set  has  not  been  extended 
to  include  several  other  electrical  and  magnetic  units,  nor  any  practi- 
cal unit  of  length,  mass,  area  and  volume. 

This  is  not  an  absolute  system  and  may  be  considered  as  not 
bearing  any  fixed  dependence  from  the  theoretical  formulas ;  there- 
fore, the  prob'cm  of  the  rationalization  does  not  necessarily  touch  it. 

All  theoretical  formulas  are  written  with  implicit  reference  to 
absolute  or  C.  G.  S.  imits.  These,  on  account  of  their  inconvenient 
size  could  not  be  adopted  for  the  purpose  of  calculations,  either  in  the 
industry  or  in  laboratory  practice,  but  the  mathematical  theory  of 
electrical  phenomena  is  usually  expressed  in  terms  of  them.  Now. 
it  is  to  be  remctnbered  that  the  C.  G.  S.  systems  are  in  fact  two.  I 
mean,  the  "electrostatic"  and  the  "electromagnetic."  The  conflict 
between  them  arises  from  the  omission  of  a  physical  factor,  viz ,  the 
electric  or  magnetic  constant  of  free  ether,  just  as  the  intrusion  of  the 
4""  arises  from  the  omission  of  a  mafhrtnafical  factor  in  the  formula 
of  the  inverse-square  law. 

These  arc,  in  fact,  two  irrational  features  which  have  simultane- 
ously intruded  themselves  in  the  system.    And  I  wish  here  to  point 


*  The  present  paper  is  the  theoretical  development  of  a  scheme  which  I  ven- 
tured to  lay  down  in  a  lecture  at  the  meeting  of  the  Associazione  Elettrotecntc* 
Italian*,  held  in  October,  1901.  See  "Unita  Razionali  di  ElettromagnetisiBO." 
in  Atti  Deir  Associazione  Elettrotecnia  Italiana.  Vol.  v.  fa»c.  6. 
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out  that  its  rationalization  implies  that  it  must  be  ultimately  recast. 
For,  how  can  a  system  be  called  rational  so  long  as  the  electrostatic 
and  electromagnetic  measures  are  kept  distinct?  Is  it  reasonable  to 
correct  by  i(^  the  definitions  of  electric  and  magnetic  mass,  and  still 
allow  that  they  conflict  together?  Therefore,  I  think  that  the  prob- 
lem of  the  elimination  of  the  spherical  factor  ought  not  to  be  dis- 
tinguished from  that  of  the  unification  between  electrostatic  and 
electromagnetic  measures. 

It  may  be  remarked  that,  to  attribute  to  either  of  the  fundamental 
constant  the  value  unity  may  at  first  sight  appear  a  simplification ; 
but  the  two  assumptions  cannot  be  introduced  simultaneously',  so 
that  they  necessarily  lead  to  unsymmetry.  And  moreover,  the  simpli- 
fication searched  for  has  no  other  effect  than  to  lead  to  a  mistake. 
When  either  constant  is  measured  by  unity,  it  often  happens  that  its 
existence  is  forgotten,  and  then  confusion  is  made  between  quantities, 
such  as  magnetic  force  and  induction,  which  are  physically  as  distinct 
as  might  be  E.  M.  F.  and  current  in  a  circuit  of  a  unit  resistance. 

There  are  therefore  proper  reasons  for  having  both  ether  constants 
measured  by  other  values  than  unity.  But,  when  these  assumptions 
are  discarded,  the  inverse-square  laws  cease  to  bind  to  any  particular 
choice  of  units,  and  we  must  look  elsewhere  for  the  scientific  basis 
of  a  rational  system. 

We  have  already  written  the  rational  expressions  for  electric  and 
magnetic  activity.  Suppose  now  that  an  electric  and  a  magnetic 
circuit  are  interlinked  together,  so  that  the  work  developed  by  one 
is  recovered  by  the  other.  In  this  case  the  activities  are  equal  and 
opposite,  so  that 

±  ei  =  p  -  T  311.? 

But  these  interlinked  currents  constitute  an  electromagnetic  loop, 
to  which  the  two  circuital  equations  are  applicable;  these  are: 
e=  T  ^  '^   =  ±  t 

We  have  thus  a  set  of  four,  or  rather  three  equations,  which  contain 
explicitly  the  four  concrete  units  of  E.  M.  F.,  M.  M.  F.,  electric  cur- 
rent, magnetic  current,  together  with  that  of  activity. 

These  equations,  instead  of  the  inverse-square  laws,  are  to  be  con- 
sidered as  fundamental  in  the  electromagnetic  science.  They  are 
necessary  and  sufficient  for  it.  I  may  observe  that  by  application  of 
space  differentiators  it  is  easy  to  convert  them  into  differential  equa- 
tions of  the  field,  of  the  most  general  type,  which  includes  the  laws 
of  propagation  of  electromagnetic  disturbances  and  light  waves.  For 
our  present  purpose,  however,  the  finite  form  is  preferable. 

On  considering  the  cross-connections  established  by  the  circuit  laws 
we  notice  that  the  fundamental  units  needed  are  reduced  to  a  common 
one  for  E.  M.  F.  and  magnetic  current,  and  to  another  for  M.  M.  F., 
and  electric  current.  Their  product  must  reproduce  the  mechanical 
unit  of  activity;  in  the  limits  of  this  condition,  their  choice  is  entirely 
arbitrary. 

No  scientific  reason  of  any  kind  may  be  assigned  for  preferring  any 
particular  choice  to  another.  We  are  free  to  select  any  set  of  values 
which  suits  to  practical  convenience. 

If  the  watt  is  assumed  as  unit  of  activity,  we  have  two  units  ready 
made,  the  volt  and  the  ampere,  which  satisfy  the  condition.  Let  us 
assume  them  as  fundamental.  This  will  be  on  the  strict  understand- 
ing that  in  the  rationalized  system  they  are  introduced  not  as  defined 
by  theoretical  relations,  but  in  an  empirical  way.  Thus  the  ampere 
will  be  the  current  which  decomposes  a  stated  quantity  of  silver 
nitrate;  if  asked  the  reason  for  it,  we  answer  that  theoretically  all 
values  are  equally  good,  and  we  have  adopted  this  particular  one, 
because  we  found  it  already  employed  in  electrical  engineering. 

Accordingly,  we  write  down  our  fundamental  set  as  follows : 

Electromotive  force=:VOLT=Magnetic  current. 

Electric  current^AMPERE^Magnetontotive  force. 
The  product  of  these  gives  : 

Electric  activity^JVATT=Magnetic  activity, 
reproducing  in  a  double  form  the  same  mechanical  unit. 

From  the  fundamental  set  here  assumed,  a  complete  system  of  elec- 
tric and  magnetic  units  can  be  deduced.  This  system  is  rationalized. 
Therein,  the  relations  between  electric  current,  magnetic  current  and 
electromotive  force  stand  as  usually  written.  A  change  is  introduced 
in  the  magnetomotive  force,  on  account  of  the  suppressed  4'n'.  But 
no  fresh  unit  is  required  for  it ;  the  rational  measure  of  M.  M.  F.  is 
simply  in  amperes.  Practicians  already  employ  it  under  the  (im- 
proper) name  of  ampere-turns. 

•Strictly  speaking,  this  is  not  absolutely  impossible;  but  it  would  require 
to  reject  Ampere's  equality,  which  has  practical  reasons  for  its  support. 


In  order  to  get  rid  of  all  other  concrete  units  of  electricity  and 
magnetism,  it  is  sufficient  to  combine  together  the  volt,  the  ampere, 
and  the  second,  in  various  forms,  and  interpret  the  results  suitably. 

The  product  of  the  ampere  into  the  second  is  called  coulomb.  This 
gives : 

Electric  ilux=COU LOM B=Magnetomotive  impulse, 
and  here  the  dualistic  signification  is  illustrated  when  discharging  a 
condenser  into  a  ballistic  galvanometer. 

The  product  of  the  volt  into  the  second,  which  ha";  been  called 
weber  by  the  B.  A.,  gives  likewise : 

Electrjmotive  impulse^=lVEBER=Magnetic  flux, 
and   here   the   physical    illustration    is   obtained    when    exploring   a 
magnetic  field  by  means  of  a  secondary  coil. 

The  ratio  volt :  ampere  is  the  ohm,  and  the  reciprocal  ratio  is  some- 
times called  mho.  In  electrically  or  magnetically  dissipative  circuits, 
their  interpretation  is  as  follows: 

Electric  resistance^OHM=iMagnetic  conductance. 

Electric  conductance^^MIIO^Magnetic  resistance, 
and  when  dealing  with  alternating  circuits,  the  ohm  and  tnho  are  also 
the  units  for  electric  and  magnetic  reactance  and  impedance,  suscept- 
ance  and  admittance.  There  are,  of  course,  no  magnetically  dissipa- 
tive bodies  hitherto  known,  but  apparent  magnetic  conductance  (due 
to  hy.steresis),  and  reel  magnetic  susceptance  and  admittance  are  to 
be  found  in  circuits  subjected  to  alternating  induction. 

When  a  circuit  is  not  dissipative,  but  electrically  accumulative,  the 
ration  between  quantity  of  electricity  and  E.  M.  F.  is  commonjy  called 
capacity,  but  the  scientific  name  for  it  would  be  electrostatic  induct- 
ance; the  reciprocal  quantity  is  electrostatic  reluctance. 

Tu  •         v      *  ^u    i      J    ampereXsecond 

Iheir  units  of  measure  are  the  faradz= ; and  its  re- 

ciprocal,  for  which  no  name  has  been  coined.     Looking  from  the 
magnetic    side,    the   same   quantities    are    exhibited   as    inertia    and 

mobility,  as  follows : 

Electrostatic  inductance  ^  FARAD  =  Magnetokinetic  inertia. 

Electrostatic  reluctance  =    rF  rz3^rr^    —  ^lai^nctokinetic  mobility, 
r  AKAU 

The  electrostatic  inductance  and  reluctance  have  been  called  per- 
mittance and  elastance  by  Mr.  Heaviside;  these  names  appear,  how- 
ever, not  to  be  entirely  free  from  objection. 

Any  circuit  made  out  of  known  bodies  is  magnetically  accumulative. 
Therein,  the  ratio  between  the  rational  measures  of  magnetic  flux 
and  M.  M.  F.,  is  defined  as  magnetostatic  or  magnetic  inductance  (in 
the  irrational  system  we  have,  instead  of  it,  the  permeance;  it  is  ad- 
visable in  order  to  avoid  changes  to  continue  to  use  this  word  in  the 
signification  now  attached  to  it)  ;  its  reciprocal  is  magnetic  reluctance. 
Electrically,  these  quantities  are  exhibited  as  electrokinetic  inertia  and 
mobility.    Under  the  electrical  meaning,  the  rational  unit  henry  has 

already  been  defined  as  ^ so  that  we  have  but  to  acknowl- 

ampere 

edge  its  magnetic  signification.    We  have  thus  : 

Electrokinetic  inertia— :H EN Ry  :=i:Maznetostatic  inducta'tcc. 


Electrokinetic  mobility 


j-,  =  Magnetostatic  reluctance. 


HENRY 

A  cautioi.  must  here  be  made,  namely,  that  when  simply  "the  in- 
ductance" of  an  electric  circuit  is  mentioned,  its  magnetic,  not  elec- 
tric, inductance  has  to  be  understood. 

We  conclude  then,  that  the  electric  and  magnetic  concrete  units  in 
present  practical  use  do  not  need  to  be  altered,  but  only  to  be  properly 
interpreted  in  order  to  fall  into  agreement  with  the  formulas  of  the 
rational  theory.  Ten  units  are  sufficient  for  the  rational  measure  of 
all  concrete  ouantities  of  electricity  and  magnetism,  each  one  being 
taken  in  a  double  signification. 

Now,  as  far  as  the  relations  of  these  quantities  with  each  other 
and  with  energy  and  time  are  considered,  the  system  is  absolute. 
But  in  order  to  have  it  complete,  it  is  necessary  to  introduce  a  set 
of  specific  units ;  and  for  this  purpose  a  unit  of  length  is  required. 

This  is  just  the  weak  point  of  all  systems  emploj-ed  up  til! 
now;  for,  as  they  always  rest  upon  the  unnecessary'  assumptions 
attached  to  the  inverse  square  formulas,  electric  and  mechanical 
units  of  reasonable  size  cannot  consistently  fit  together.  But  if 
this  chain  is  rejected,  we  are  free  to  choose  whatever  units  of 
length  and  mass  we  like,  the  only  necessary  link  with  the  elec- 
tric measures  being  that  they  reproduce  the  same  unit  of  power. 

For   instance,    the    meter    and    kilogram   are    consistent    with    the 
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uialt.  If  they  arc  put  together  with  the  units  hitherto  enu- 
merated, an  absolute  system  meter-kilogram-sccond  may  be 
built  up,  which  coveris  up  electric,  magnetic  and  mechanical 
measures  in  a  perfectly  consistent  frame.  This  system  consists 
entirely  of  units  already  in  U!.e;  nevertheless  it  is  strictly  ration- 
alized—that is,  not  only  fr.  ;.c  4  ^,  but  at  the  same  time 
"electrostatic"  and  "elect:  It  is  equally  applicable 
for  theoretical  and  practical  caiculanons,  thereby  the  C.  G.  S.  system 
ceasing  to  be  necessary. 

The  specific  measures  in  an  absolute  system  are  defined  by 
referring  the  concrete  measures  to  the  unit  length,  unit  area, 
unit  volume.  Thus,  whatever  be  the  fundamental  unit  of  length 
adopted,  the  specific  units  of  electric  force  and  electric  induc- 
tion, will  be  voll  per  unit  length,  and  coulomb  per  unit  arc; 
those  for  magnetic  force  and  magnetic  induction  wrll  be  am- 
pere per  unit  length  and  zveber  per  unit  area;  and  so  on.  Sim- 
ilarly the  resistivity  and  conductivity  of  a  body  would  be  de- 
fined as  the  resistance  and  conductance  of  a  cube  of  unit  dimen- 
sions, and  measured  in  ohms  into  unit  length  and  mho  per  unit, 
length..  Finally,  the  definition  of  the  electromagnetic  constants 
uf  a  medium  is  arrived  at  as  follows : 

The  electrostatic  constant  or  electric  inductiznty  is  the  ratio 
between  electric  inductif>n  and  force  in  a  medium;  it  is  to  be 
measured  in  farads  per  unit  length,  the  symbol  *  being  em- 
ployed for  it.  Similarly,  the  magnetostatic  constant  or  magnetic 
mductii'ity  of  a  medium  is  the  ratio  between  magnetic  induction 
and  force  therein ;  this  is  to  be  measured  in  Henries  per  unit,  length. 
I  suggest  to  represent  by  the  symbol   >   the  quantity  thus  defined.' 

But  the  electric  an«l  majjnetic  inductivitics  nf  a  substance  can 
be  also  defined  as  the  electric  and  magnetic  inductance  of  a 
cube  of  unit  dimensions.  Thus,  the  electric  inductance  of  a 
plane  con<lenscr,  and  the  magnetic  inductance  of  a  straight  core 
are  ffiven  resprrtivcly  by 


C  =  « 


L  = 


>S 


where,   in   both   cases,  5"  is  the  section.  J  tlic   length  or   thickness 
of  the  induced  body. 

8.  Stress  must  be  laid  on  the  fact  that  in  the  M — Kg — S  system, 
none  of  the  fundamental  an<l  derived  units  would  have  an  abso- 
lute value. 

Therefore,  it  is  instructive  to  investigate  i)y  what  number:- 
(he  two  cdtistants  of  the  ether,  »„  and  >„  arc  measured  in  the  unit> 
of  this  system.     We  get 

«o=o.  000  000  000  008  842 
*o=o.  000  001  256  637.  • 
These  values  are  not  to  be  looked  upon  as  an  abnormal  feature 
of  the  system;  on  the  contrary,  they  express  a  physical  truth. 
They  instruct  us  that  free  ether  has  an  exceedingly  small  sus- 
ccptivity  for  electrostatic  and  for  magnetic  action,  but  far 
smaller  for  the  first  than  the  second  one. 

ICither  of  these  facts,  or  both,  are  likely  to  be  obscured  in  the 
•  iiher  systems  of  measures.     We  now  understand  why  therein, 
to  e«iuate  to  unity  either  of  the   fundamental   constant,  has   ro 
suited  in  a  set  of  derived  units  of  .ibiuirmal  values. 

The  small  values  of  «,  and  -»,  arc  justified,  if  we  consider  thcii 
relation  with  the  velocity  of  propagation  r»f  ethereal  disturb 
nnces.     Indeed,  these  values  satisfy  the  equation: 

K^)  •  =  3  X  10' 

ill  \nw  t>t  iiic  (irrtnitc  physical  sigmluMtion  attached  to  »o 
and  >,  in  the  rational  system,  the  direct  interpretation  of  this 
icsult  is  not  difficult. 

Thus,  rational  units  of  rlcctromagnetism  do  not  any  longer 
afford  a  method  fof  calculating  'R',  but  only  the  speed  of  light. 

I  have  mentioned  Prof.  I-'cssendcn's  proposal  for  the  suppres- 
sion of  4  "S".  My  own  proposal  is  grounded  on  Prof.  Fcsscnden's 
one.     It  has  a  point  common  with  it,  that  is  to  alter  the  tradi- 

'  In  the  rationalitcd  «)»lcni.  induclivity  l«  •ul>stitutcd  for  "permcah;iily.** 
Tlip  latter  word,  after  Mr.  IlcavWiile.  may  t>e  preserved  in  its  former  »i?- 
nificalion;  tliat  in.  in  the  nicaninit  of  relative  induclivity.  Thw»,  indurlivity 
and  inductance  are  physical  q\iantiiir!t.  while  permeability  and  permeance  ar« 
pure    numliers:    Ihr   latter   are    <uimetime«    useful    to   consider.      The    symbol    n 

cunht    to   t>e   continticd   in    use    for   r<" -'   '  •  ■         (f.^    inductivity.      Thi» 

avoiws  confusion   between   iriational   .  ■  nf.      Likewise   I   use   F 

and    f   for    rational    magrnetic    and    ni.>L.  -•  s.    while    //    and    h   arc 

usrd  for  the  irr.itiorti  ones      The  letter  >.  a(rc«s  with   L,  magnetic  inductance, 
just  as  II  with  K,  electric  inductance. 


tional  value  imity  of  the  ether  inductivity,  and  to  shift  4  "^  within 

But  Prof.  Fessenden's  object  is  simply  to  get  rid  of  4  ''3'  in  the 
formulas;  therefore  he  assumes  ^o'~=4~.  and  that  is  sufficient  for 
his  purpose.  I  develop  his  suggestion  still  further,  and  get  a 
scheme  which  physically  is  to  be  interpreted  otherwise. 

I  wish  not  only  to  get  rid  of  the  4  '^,  but  of  a  greater  evil— 
that  is,  the  distinction  between  practical  and  absolute  system  of 
units.  In  my  system  ?o  is  not  a  numeric,  nor  do  I  assume  any 
special  value  for  it;  it  is  a  physical  quantity,  having  dimensions, 
?nd  to  be  measured  by  experiment.  I  assume  as  fundamental 
the  volt  and  the  ampere,  as  arbitrarily  chosen  units,  and  not 
derived  from  mechanical  units.  When  I  put  them  in  connection 
with  any  special  unity  of  length,  then  I  get  -^0  in  henries  per 
meter  or  in  henries  per  inch.     Practically  this  results  as  follows: 

1st.  I  frame  the  practical  units  into  an  absolute  system,  and 
a!I  other  absolute  systems  are  abolished. 

2d.  The  practical  electrical  units  may  be  related  to  the  inch, 
at  well  as  to  the  meter,  without  destroying  the  absolute  feature 
of  the  system.     This  is,  I  think,  an  advantage. 

3d.  The  fundamental  units  of  the  electric  system  are  not  spe- 
cific, but  electric  ones.  Thus  in  future,  the  so-called  absolute 
determinations  of  the  ohm  will  be  interpreted  as  measurements 
of  the  ether  inductivity. 

I  am  of  the  opinion  that  to  start  from  concrete  units  and  quan- 
tities and  then  to  derive  specific  ones  from  them  will  greatly 
simplify  the  understanding  of  the  theory  to  students. 


American   Electrical  Machinery  for  a  British  Steam 
Railway. 

The  last  of  the  main  generators  and  engines  intended  to  be  installed 
in  the  power  plant  of  the  Mersey  Tunnel  Railway  are  about  to  be 
shipped  from  the  Westinghouse  Works,  at  East  Pittsburg.  These 
generators  arc  of  the  railway  type  (1,200-kw,  650-volts,  90  r.  p.  m.), 
and  are  to  be  direct  connected  to  vertical,  cross-compound.  Westing- 
housc-Corliss  engines  of  1,500-hp  each.  The  power-house  lighting 
and  the  electric  light  of  all  stations,  sidings,  etc.,  will  be  supplied 
from  a  separate  generating  plant  comprising  two  compound-wound 
generators,  each  having  a  capacity  of  200  kw  at  650  volts,  direct-con- 
nected to  Westinghouse  compound  engines,  and  running  at  a  speed 
of  250  r.  p.  m.  The  power  generating  plant  will  have  an  u;gregate 
output  of  about  6,600  hp — 6,000  hp  for  the  railway  proper,  a*na  600  hp 
for  lighting.  The  Westinghouse  electro-pneumatic  system  of  train 
control  is  to  be  used,  and  the  cars  will  be  equipped  with  Westing- 
house high-speed  air  brakes.  The  rolling  stock  will  consist  of 
00  cars,  each  about  60  feet  in  length.  The  trains  will  be  formed  of 
Hve  cars  each,  the  first  and  last  cars  of  a  train  being  motor  cars, 
ecpiipped  with  four  loo-hp  motors  each. 

The  Mersey  Railway  connects  Liverpool  and  Birkenhead,  and 
passes  under  the  river  Mersey.  The  tunnel  is  double  tracked.  The 
route  of  the  railway  is  about  four  miles  and  a  half  long,  the  total 
length  of  track,  including  sidings,  being  about  12  miles  long.  Its 
situation  is  unique,  joining  two  such  important  business  cities,  be- 
tween which  the  only  competition  in  the  transportation  of  passengers 
and  freight  is  given  by  ferry  boats  on  the  river,  and  the  traffic  on  the 
line  is  large.  The  number  of  passengers  carried  amounted  to  between 
seven  and  eight  millions  per  year,  even  with  the  old  steam  locomo- 
tive system. 

The  railway  is  standard  gauge,  laid  in  accordance  with  heavy  steam 
lailway  practice,  the  rails  being  of  the  ordinary  English  "bull-head" 
type,  weighing  86  lbs.  per  yard.  The  line  is  to  be  fitted  with  the  third- 
rail  system,  the  conductor  rail  to  be  laid  alongside  and  just  outside 
of  the  running  track.  The  running  rails  will  not  be  used  as  the  re- 
turn electrical  conductor,  but  a  fourth  rail  is  to  be  placed  between 
them,  solely  for  this  purpose.  This  will  entirely  prevent  any  destruc- 
tion of  the  track  rails  or  buried  pipes  in  the  vicinity  by  electrolytic 
action.  The  third  and  fourth  rails  will  be  similar  in  size  and  in  ar- 
rangement. They  arc  to  be  of  T-section,  60  feet  in  length,  and  to 
weigh  100  lbs.  per  yard.  They  will  be  effectively  bonded  and  carried 
on  stoneware  insulators,  spaced  at  intervals  of  seven  or  eight  feet 
apart. 

It  is  expected  that  the  trains  will  run  on  a  three-minute  service.  The 
tunnel  and  the  seven  stations  of  the  system  are  to  be  electrically 
lighted  throughout.  The  power  generating  station,  the  machinery  and 
the  track  work  arc  all  being  pushed  rapidly  to  completion. 
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Electric  Light   and    Power  at  the  Dusseldorf    Industrial 
and  Trades  Exposition. 


By  Frank  C.  Perkins. 
Tlie  exhibits  of  steam  driven  pumps  and  electrically  operated 
lumips  at  the  Dusseldorf  Industrial  Exposition,  no\y  being  held, 


FIG.    I. — PUMPING   STATION. 


the  severe  conditions  imposed  upon  them  by  mining  engineers  in 
safety  of  running  and  economical  working  of  these  important 
plants. 

There  is  also  on  exhibit  by  these  joint  firms  an  enclosed  three- 
phase  motor  coupled  to  a  centrifugal  pump  of  310-hp  capacity 
when  operating  at  165  r.  p.  m.  Two  of  these  sets  are  to  be  used  at 
the  Imperial  shipyards  at  Kiel  for  use  at  the  drydocks. 

In  the  exhibition  of  the  Bergbauliche  Verein  one  of  the  chief 
objects  of  interest  is  a  large  express  pump  of  440  hp  capacity, 
built  I  f  Ehrherdt  &•  Sehmer,  of  Schleifmuhle,  which  is  directly 
driven  by  a  Lahmeyer,  2000-volt  three-phase  motor.  This  motor 
operates  at  a  speed  of  346  r.  p.  m.  and  is  started  by  a  specially  de- 
signed, liquid  rheostat.  The  above  manufacturers  also  are  ex- 
hibiting an  underground  pump  driven  by  a  direct-current  motor 
at  a  speed  of  125  r.  p.  m.  The  mo*or  has  a  capacity  of  23  hp  and 
the  pump  raises  2  cubic  meters  of  water  per  minute  under  a 
head  of  39  meters. 

At  the  right  hand  side  of  the  hall  is  shown  an  electric  express 
pump  of  the  Riedler  type,  having  two  simple  acting  plungers, 
each  185  mm.  in  diameter  and  a  stroke  of  250  mm.  The  electric 
motor  is  of  the  three-phase  type  and  constructed  by  the  Helios 
Electric  Company  of  Cologne-Ehrenfeld.  This  motor  has  a 
capacity  of  450  hp  and  operates  at  a  speed  of  200  r.  p.  m.  at  a  poten- 
tial of  2000  volts.  Another  imp.)rtant  high  power  pumping  plant 
i^  that  exhibited  by  Hanicl  &  Lueg  in  the  Mines  Building.  This 
pumping  engine  lias  a  capacity  of  3600-4000  indicated  hp,  and  sup- 


FiG.  2.— Electric  Gexkk atixc  L'xtt  for  Electric  Mining  Pump  Plant,  Dusseldorf  Industrial  Enuibition. 

aie  most  extensive  and  interesting.  The  joint  exhibit  of  Haniei 
&  Lueg,  of  Dusseldorf-Grafenberg,  and  W.  Lahmeyer  &  Co.,  of 
Frankfort-on-the-Main,  is  very  complete  and  well  worth  con- 
sideration. This  complete  electric  pumping  plant  consists  of  a 
generating  station,  v/hich  in  practice  is  installed  above  grouiui 
ani  the  pumping  station  situated  underground.  The  former 
comprises  an  engine,  built  liy  Messrs.  Haniei  &  Lueg  of  1000  hp, 
operating  a  750-kw  Lahmeyer  high-tension  three-phase  generator 
at  a  speed  of  94  r.  p.  m.  The  latter  comprises  a  slow  speed  Haniei 
&  Lueg  pump,  coupled  direct  to  a  Lahmeyer  three-phase  mutor  of  a 
capacity  of  650  hp  (Fig.  5). 

The  looo-hp  unit  of  the  generating  plant  consists  of  a  hori- 
zontal cross-compound  steam  engine,  whose  high  pressure  cyl- 
inder has  a  diameter  of  670  mm.  and  the  low  pressure  cylinder  a 
diameter  of  1075  mm.,  the  length  of  stroke  being  1200  mm.  and 
the  engine  speed  84  r.  p.  m.  This  engine  is  directly  coupled  to  a 
2000-volt  Lahmeyer  three-phase  machine,  which  has  a  fre- 
quency of  50  alternations  per  second.  The  current  from  this 
generator  operates  a  6so-hp  three-phase  motor,  which  drives 
the  pump,  having  a  capacity  of  5.5  cubic  meters  of  water  per  min- 
ute (1210  gal.)  against  a  head  of  450  meters  (1485  ft.).  The 
motor  operates  at  a  speed  of  60  r.  p.  m.  at  a  potential  of  2,000  xolts, 
and  a  number  of  these  slow  speed  motors  have  been  used  for 
pumping  plants  in  the  Rhine  provinces  and  Westphalia  with 
great  satisfaction,  and  they  have  been  found  to  fully  stand  up  to 


mP 


fig.  3. — generator  connf.cted  by  hemp  rope  to  engine. 

plies  25  cubic  meters  of  water  per  minute  under  a  head  of  500 
meters.  The  triple  expansion  steam  engine  cylinders  are  re- 
spectively 950  mm.  1500  mm.  and  1650  mm.  in  diameter,  while  the 
length  of  stroke  is  1700  mm.     This  great  pumping  engine  has  a 
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speed  of  60  r.  p,  m.,  at  a  rate  of  3  4  meters  per  second.  The  total 
weig^ht  of  the  engine  is  500,000  kilograms  and  it  is  in  dailjv 
operation  from  41/2  to  6^$  hours.  Behind  the  steam  cylinders 
lie  the  double  plunger  pumps,  and  directly  back  of  these  the  air 
pump.  This  engine  was  constructed  for  the  Harpencr  Bergbau- 
Aktien-Gescllschaft. 

The  firm  of  Ernst  Heinrich  Geist,  of  Cologne,  also  makes  a 
large  and  most  comprehensive  exhibit.  In  Machinery  Hall  the 
firm  show  a  JSO-amp.,  440-voIt  direct-current  generator  which  has 
a  speed  of  300  r.  p  m.  It  is  connected  by  hemp  ropes  to  a  225-hp 
Dcitrich  &  Bracksieck  steam  engine.  The  shaft  is  supporte.i 
by  three  bearings  which  arc  bolted  to  a  foundation,  which  also 
supports  the  cast  steel  magnet  frame  which  has  an  external 
diameter  of  1790  mm.  The  eight  pole  pieces  arc  also  of  cast 
steel,  arc  circular  in  section,  have  the  pole  shoes  cast  on  and  art 
fastened  to  the  frame  by  two  bolts-  each.  Each  pole  piece  can 
bt  easily  removed  without  taking  the  entire  machine  apart.  The 
external  diameter  of  the  armature  is  1150  mm.  and  it  is  of  the  drum 
type,  being  wound  with  machine  formed  bar  coils,  Fig.  3 

The  switchboard  consists  of  a  rectangular  framework  which 
contains  the  resistances,  fuses,  switches  and  connections,  so 
that  the  marble  front  of  the  board  only  shows  the  instruments, 
the  switch  handles  and  the  regulator  hand  wheel.  This  machine, 
which  works  in  parallel  with  a  Lahmcycr  machine  of  the  same 
capacity,  furnishes  current  for  the  lighting  of  the  exposition. 

The  centrifugal  j)umps  which  furnish  the  water  for  the  foun- 
tains and  boilers  are  driven  by  four  440-volt  direct  current,  Geist 
motors  of  120,  80  and  twf)  of  55-hp,  situated  in  the  pumping 
station.  These  motors  are  built  on  the  same  general  lines  as 
the  generator  in  the  machinery  building.  The  two  55-hp  mo- 
tor.*, however,  only  have  two  hearings,  cast  iron  magnet  frame, 
with  cast  steel  pole  pieces  and  wire  armature  coils.  All  four 
motors  are  controlled  from  one  central  point.  For  this  purpose, 
a  raised  switchboard  has  been  erected  along  the  one  wall  of 
the  building  which  contains  all  instruments,  switches,  rheostats, 
etc.  Only  »lic  instruments,  hand  wheels  and  switch  handles  are 
visible  in  front  of  the  board.  P'ig.  I. 

In  the  buildings  of  the  Mining  Association  of  Dortmund,  a 
55-hp  direct  current  Geist  motor  has  been  installed  for  driving 
an  exprr<;s  piini|>  of  the  firm  of  Klein.  Schanzlin  and  Becker,  which 


Fl<;.  4.— !■■  \;.  ,:.JN. 

is  of  the  slow  speed  shunt  type,  built  after  the  pattern  of  the 
i20-hp  motor  in  the  pumping  station  for  speed  of  220  r.  p.  m. 
This  made  it  possible  to  connect  the  armature  direct  lo  the  crank 
shaft  of  the  pump.  This  method  avoids  many  frictional  losses 
incident  to  other  modes  of  transmission  and  gives  the  combined 
unit  a  high  efficiency.  The  armature  coils  are  of  wire  and  the 
motor  Ins  only  one  bearing  at  the  collector  end.  a<  the  pump 
bearing  is  used  at  the  other. 


Another  12.5-hp  motor  drives  a  compressor  made  by  the  firm 
of  Stahl  &  Eissen.  The  motor  and  the  starting  box  are  mount- 
ed directly  on  the  cylinder  wall  of  the  compressor,  so  that  no 
extra  foundation  and  room  are  necessary  for  the  electrical  equip- 
ment. 

Of  special  interest  is  the  illumination  of  the  Association  build- 
ings, which  are  lighted  by  3500  i6-cp  incandescent  and  28  arc 
lamps.    The  object  of  the  illumination  is  to  bring  out  the  archi- 


FIG.    5. — 65O-HP   LAHMEYER    THREE-PHASE    MOTOR. 

tcctural  beauties  of  the  buildings  at  night  and  for  this  purpose 
the  lamps  are  placed  at  50  cm.  distances  along  the  edges  of  the 
buildings. 

In  order  to  insure  at  once  a  simple,  cheap  and  easily  con- 
trolled arrangement,  on  the  2x220-volt  circuit,  groups  contain- 
ing about  20  lamps  are  connected  in  series.  In  this  manner  iio- 
volt  lamps  could  be  used  and  in  case  one  lamp  burns  out  the 
neighboring  lamp  is  not  affected,  as  is  usually  the  case.  It  is  true 
that  the  e.  m.  f.  in  the  other  group  is  '•'^ised  a  trifle,  but  the  lamps 
only  become  imperceptibly  brighter.  The  arc  lamps  illuminate 
the  windows,  four  12-amp.  lamps  being  connected  in  series,  so 
as  to  use  the  entire  pressure.  The  lamps  may  be  pulled  down 
for  trimming  by  means  of  cords  and  pulleys,  but  contact  coup- 
lings arc  provided,  so  as  to  avoid  the  unsightly  appearance  of 
the  leads  and  have  the  additional  advantage  of  having  the  cur- 
rent cut  off  when  the  lamp  is  being  tritnmed.  so  that  accident.- 
are  almost  impossible. 

In  addition  to  the  motors  and  installation  described  above,  the 
firm  exhibits  a  number  of  other  interesting  machines,  including 
a  three-phase  motor,  with  short  circuited  armature.  5-hp,  1 10 
volts.  1500  r.  p.  m.  for  operating  a  portable,  structural  iron  cutter, 
built  by  Pels  &  Co.,  Fig.  4.  There  arc  also  two  three-phase  i-hp  mo- 
tors. 1500  r.  p.  m.,  for  operating  American  dish-washing  machines, 
and  two  direct  current  motors,  0.5-hp.  220  volts.  1000  r.  p.  m.,  also 
for  operating  American  dish-washing  machines  in  the  Expo- 
sition restaurant.  V^arious  automobile  motors  are  shown  oper 
ating  the  vehicles  of  Heinrich  Scheele. 


"Pioneer  Patents." 


At  the  annual  meeting  of  the  ,\mcrican  Bar  .Association, 
which  was  held  at  Saratoga  last  week,  Mr.  L.  L.  Bond,  for  the 
patent  section,  read  a  paper  in  which  he  said :  "In  the  year  no  pioneer 
patents  have  been  issued,  and  I  use  the  word  'pioneer'  in  its  usual 
acceptance,  to  wit.  that  of  an  invention  which  strikes  out  a  new  art 
or  a  new  indu-^try.  A  large  number  of  patents  have  been  issued,  but 
almost  entirely  improvement  patents,  which  are  sometimes  called 
'perfection  patents.'  which,  while  they  are  important,  do  not  produce 
new  machines.  There  have  been  no  leading  decisions,  such  as  will 
stand  out  as  landmarks  in  the  way  of  interpreting  the  law.  Paten» 
litigation  in  tilthv  circuits  has  fallen  off  materially." 
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The  Electrical  [ndustries  of  Russia. 


A  very  interesting  and  comprehensive  report  on  the  subject  of  the 
-development  of  electrical  industry  in  Russia  has  been  made  to  the 
U.  S.  State  Department  by  Mr.  Thos.  E.  Heenan,  U.  S.  Consul  at 
Odessa,  South  Russia.  We  present,  very  fully,  below  its  leading 
points  : 

Until  recent  times,  the  electric  industry  has  made  extremely  slow 
progress  in  Russia.  Unfavorable  circumstances  have  combined  to 
impede  the  industry  and  prevent  it  from  reaching  the  level  found  in 
other  countries.  One  of  the  principal  causes  of  this  lack  of  de- 
velopment was  the  absence  of  schools  in  which  to  educate  elec- 
tricians. Foreign  engineers  and  specialists  prefer  to  have  recourse 
to  materials  and  apparatus  made  abroad,  of  which  they  know  the 
value,  rather  than  to  try  to  build  factories  and  works  in  Russia  for 
the  production  of  the  articles  required  by  them.  Of  late,  however, 
the  government,  private  companies  and  individuals  have  opened 
special  schools  for  electricians ;  and,  in  addition,  the  special  art  and 
artisan  schools  have  introduced  an  electro-technical  course.  The 
influence  of  these  special  schools  and  courses  has  not  been  slow  to 
make  itself  felt,  and  of  recent  years  electric  industry  has  made  im- 
mense progress.  Many  towns  and  cities  are  lighted  by  electricity, 
and  electric  tramways  are  numerous.  Nearly  all  of  the  large  fac- 
tories and  industrial  establishments  have  adopted  electric  lighting 
and  have  applied  electricity  to  the  distribution  of  motive  power. 
Electric  energy  has  also  been  utilized  in  mining  enterprises,  par- 
ticularly in  the  south  of  Russia.  The  use  of  electricity  in  soldering, 
in  the  extraction  and  refining  of  metals,  as  well  as  in  certain  electro- 
chemical works,  and  in  the  production  of  carbons  and  hypochlorites, 
is  now  well  developed  in  Russia.  With  the  increased  and  varied 
applications,  the  demand  for  apparatus  has  grown  enormously,  and 
dynamo  machines,  motors,  transformers,  lamps,  conductors,  etc., 
find  a  large  sale.  In  response  to  this  demand,  workshops  and  fac- 
tories have  been  established  which  produce  more  particularly  the 
accessory  supplies  and  conductors.  There  are  but  two  factories  in 
Russia  which  produce  dynamo  machinery  and  lamps,  and  in  conse- 
quence most  of  these  are  imported.  Germany  and  Switzerland  fur- 
nish the  largest  number ;  next  comes  England,  and  then  follow  the 
United  States,  France  and  Belguim.  Statistics  on  the  subject  are 
not  obtainable  at  the  present  time. 

ELECTRIC  LIGHTS. 

A  few  years  only  have  passed  since  such  cities  as  St.  Petersburg 
and  Moscow  began  to  have  their  streets  lighted  by  electricity.  At 
present  there  are  more  than  50  towns  which  employ  the  electric 
light,  and  many  other  places  are  erecting  the  necessary  apparatus. 
The  rapidity  with  which  the  use  of  electricity  has  spread  at  St. 
Petersburg  will  serve  as  an  example  of  the  popularity  of  this  manner 
of  lighting.  The  first  central  station  was  installed  in  the  city  in 
1881.  The  power  of  that  station  was  about  250  kw.  Until  1885 
the  power  increased  very  slowly.  After  that  year  the  power  of  the 
stations  and  their  number  grew  rapidly,  and  in  1898  there  were 
several  plants,  having  together  29,000  kw.  In  1898  and  1899  three 
additional  central  stations  were  constructed  in  St.  Petersburg,  and 
at  the  present  time  the  power  of  all  the  central  stations  taken  together 
(exclusive  of  the  private  plants)  reaches  15,000  kw.  Work  near 
completion  will  raise  the  power  at  these  stations  to  30,000  kw. 
The  number  of  isolated  plants  is  about  300,  and  these  have  a  total 
power  of  more  than  39,000  kw.  St.  Petersburg  is  lighted  by  means 
of  arc  lamps  on  the  principal  streets  and  by  incandescent  lamps  on 
ways  of  less  importance.  In  addition  to  the  arc  lamps  on  the  streets, 
there  are  about  300  street  lamps  fed  from  private  plants.  Motors, 
having  a  power  of  about  4,500  kw,  have  been  installed.  In  many  of 
the  private  plants  storage  batteries  have  been  put  up,  and  their 
capacity  exceeds  50,000  amp. -hours.  The  number  of  dynamo  ma- 
chines erected  is  over  500.  As  a  rule  the  current  in  the  consumption 
circuits  is  continuous.  Steam  engines  for  driving  the  dynamos  are 
principally  employed,  but  gas  motors  and  petroleum  motors  are  also 
in  use. 

All  of  the  large  stations  work  with  alternating  currents,  and  one 
of  them  uses  three-phase  current.  The  greater  part  of  the  network 
is  underground,  and  consists  of  armored  cables.  Aerial  conductors 
are  not  in  use  except  at  a  few  stations.  The  aggregate  length  of  the 
network  is  over  625  miles.  The  tension  of  the  current  in  this  net- 
work is  from  2,000  to  3,000  volts. 

In  Moscow  and  in  other  towns,  both  large  and  small  (particularly 


those  situated  in  the  industrial  region),  the  use  of  electricity  has 
made  no  less  rapid  progress  than  in  St.  Petersburg.  In  the  begining, 
the  stations  constructed  were  almost  all  for  the  continuous  current, 
but  in  the  later  ones  the  preference  was  for  the  single-phase  and 
three-phase  alternating  current.  The  network  is  sometimes  under- 
ground and  sometimes  overhead. 

ELECTRIC  TRACTION. 

Electricity  is  also  coming  largely  into  use  for  trolley  roads.  The 
first  electric  tramway  built  in  Russia  was  the  one  at  Kief,  which 
dates  from  1893.  In  1898,  45  cities  had  constructed  such  lines,  their 
lengt.  exceeded  312  miles,  and  nearly  10,000  kw  were  in  use  for 
the  motors.  The  number  of  motor  cars  was  then  about  300,  and 
there  were  many  trailers.  The  total  length  of  wire  for  the  electric 
tramways  in  St.  Petersburg  is  estimated  at  1,875  miles.  Aerial 
conductors  and  underground  conductors  will  be  used,  and,  on  the 
principal  streets,  accumulator  traction.  Nearly  400  motor  cars  will 
be  in  use,  and  300  trailers.  Other  cities  also  contemplate  the  employ- 
ment of  electricity  on  a  large  scale,  and  plans  are  under  consideration 
for  its  use  on  the  great  railroads  of  Russia.  These  projects  include 
the  construction  of  an  electric  railroad  to  connect  neighboring  towns 
01!  the  western  frontier  of  Russia,  and  the  establishment  of  a  road 
to  cross  the  Caucasus  Mountains,  between  the  town  of  Suhkum  and 
one  of  the  stations  of  the  Vladikavkas  Railway.  For  this  latter 
road  it  is  proposed  to  utilize  the  water  power  of  the  mountain 
streams.  Electric  traction  is  already  in  use  on  the  railroads  serving 
large  factories,  in  the  mining  industry,  and  in  other  enterprises. 

ELECTRIC    POWER. 

The  use  of  electricity  for  the  distribution  of  motive  power  is 
spreading,  and  to-day  all  of  the  machine  works  of  Russia  have 
adopted  this  method.  Enormous  central  stations  for  power  purposes 
have  been  erected  at  places  where  such  factories  exist;  for  instance, 
at  the  Kolomna  machine  shops,  at  the  works  of  the  Sormovo  As- 
sociation, at  the  Putilov  works,  and  many  others.  All  of  the  larger 
elevators  on  the  Vladikavkas  Railway  and  on  the  Z\Ioscow-Kazan 
Railway  are  operated  by  electric  motors.  Up  to  the  present,  elec- 
tricity has  scarcely  been  used  at  all  for  the  transmission  of  energj' 
for  great  distances.  Projects,  however,  are  under  way  to  utilize  the 
waterfalls  of  Marva  and  Imatra.  The  Russian  Government  has 
granted  a  concession  to  a  company  to  supply  power  to  St.  Peters- 
burg from  the  Volhov  Rapids.  The  estimated  cost  of  the  enter- 
prise is  about  $14,000,000.  It  is  said  that  the  power  to  be  trans- 
mitted will  equal  150,000  Jew,  and  the  maximum  transmission  dis- 
tance is  188  miles.  The  company  has  undertaken  to  provide  the 
public  lighting  of  St.  Petersburg  gratuitously,  and  hopes  to  furnish 
current  to  individuals  at  about  half  the  price  hitherto  charged.  The 
engineer  of  the  scheme  is  a  Russian  named  M.  Dobrotvorsky.  It 
is  also  intended  to  use  the  enormous  power  of  the  Dnieper  Cata- 
racts for  the  transmission  of  energy. 

ELECTRO-CHEMIC.-^L  INDUSTRY. 

The  progress  of  the  electro-chemical  industry  and  of  electro- 
metallurgy is  interwoven  with  the  utilization  of  hydraulic  force  as 
motive  powc-.  There  are  now  several  establishments  which  obtain 
copper  and  refine  metal  by  the  electrolytic  process.  Such  establish- 
ments exist  in  the  Ural  and  the  Caucasus,  and  have  an  output  that 
is  important.  Thus,  the  works  of  Siemens  Brothers,  at  Kedabeg, 
in  the  Caucasus,  annually  produce  some  500  tons  of  copper.  Many 
less  important  works  in  St.  Petersburg,  Moscow,  Nizhni  Novgorod, 
etc.,  utilize  steam  power  for  the  refining  of  copper  and  impure 
copper  waste  by  the  electrolytic  process  Some  of  these  works 
obtain  as  by-products  of  the  electrolytic  process  other  metals,  such 
as  lead,  antimony,  etc.  There  are  as  yet  very  few  special  electro- 
chemical works  in  Russia;  one  factory  near  the  Imatra  rapids  pro- 
duces carbide  of  calcium,  and  other  works  for  a  similar  purpose 
also  exist.  A  large  electro-chemical  factory  has  been  erected  in 
the  government  of  Kharkof,  for  the  production  of  caustic  soda. 
Electric  soldering  is  in  use  in  metallurgical  and  mechanical  works, 
and  also  in  the  railway  shops ;  this  is  accomplished  with  the  aid  of 
the  voltaic  arc,  a  Russian  invention. 

ELECTRIC  APPLIANCES  AND   MACHINES. 

It  will  be  seen  that  the  application  of  electricity  has  advanced  in 
Russia,  and  that  electro-technical  appliances  will  have  a  great  future 
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there.  Russian  factories  cannot  supply  the  demand,  and  the  deficiency 
is  made  up  by  foreign  firms  which  have  their  representatives  there. 
Russian  manufacturers  produce  many  cables  and  insulated  wires. 
At  St.  Petersburg  and  Moscow,  there  arc  a  number  of  factories  in 
this  line,  and  their  output  compares  favorably  with  the  foreign 
articles.  The  most  important  of  these  establishments  are  the  Sie- 
mens and  the  Riben,  both  of  which  produce  cables  of  the  most  satis- 
factory character.  Nevertheless,  cables  in  large  quantities  arc  im- 
ported from  abroad,  the  home  manufacturers  not  being  able  to 
supply  the  market.  Accumulators  arc  also  manufactured  in  various 
towns  in  Russia.  There  are  a  number  of  establishments  in  St. 
Petersburg  which  produce  accumulators  of  original  design,  or  after 
the  best-known  foreign  models,  such  as  the  Julien,  the  Tudor  and 
others;  and  the  importation  is  small.  Such  appliances  as  circuit 
breakers,  commutators,  rheostats,  etc.,  are  also  manufactured  in 
Russia,  but  not  nearly  enough  to  supply  the  demand.  Measuring 
instruments  are  scarcely  manufactured  at  all,  although  the  demand 
for  them  is  enormous,  especially  of  late,  since  central  stations  have 
been  constructed  in  a  number  of  towns.  These  instruments  are  im- 
ported from  France  and  Germany.  The  manufacture  of  porcelain 
insulators  and  of  porcelain  appurtenances  in  general  is  so  largely 
developed  in  Russia  as  to  completely  satisfy  the  home  demand,  and 
no  insulators  arc  imported.  Incandescent  lamps  are  not  manufac- 
tured in  Russia  at  present ;  an  establishment  formerly  existed  for 
the  manufacture  of  these  lamps,  but  foreign  competition  was  so 
strong  that  the  attempt  was  abandoned.  The  lamps  are  at  present 
imported  from  Germany,  France,  England,  Austr-ia  and  Sweden. 
Arc  lamps  arc  produced  in  limited  quantities,  and  the  greater  number 
of  those  used  are  imported  from  Germany.  Carbons  for  arc  lamps 
are  also  manufactured  in  Russia,  though  most  of  them  come  from 
akrcttd 

As  regards  dynamos,  motors  and  transformers,  they  arc  manufac- 
luicd  by  only  one  firm— Siemens  &  Halske,  at  St.  Petersburg.  This 
hou.se  makes  annually  dynamo  machines  and  motors  of  which  the 
aggregate  strength  is  about  6,000  k\v.  It  is  also  the  only  firm  in 
Russia  which  produces  appliances  rccjuired  in  electric  traction. 

One  branch  of  the  electro-technical  industry  is  fully  supplied  by 
the  home  manufacturers,  and  that  is  the  signalling  and  telegraphic 
apparatus  in  use  on  the  railways.  As  regards  telegraphic  appliances 
proper,  some  are  manufactured  in  Russia  and  some  come  from 
abroad,  chiefly  from  Sweden  and  Germany. 

HOW  TO  EXTEND  UNITED  STATES  TRADE. 

It  will  •.liii<l)c  seen  that  the  demand  for  electro-technical  appara- 
tus and  machines  in  Russia  is  relatively  but  little  satisfied  by  the 
home  manufacturers,  and  the  progress  in  the  application  of  electricity 
for  transportation,  manufacturing  and  domestic  economy  will  un- 
doubtedly enormously  increase  the  market  for  foreign  appliances. 
American  manufacturers  should  have  their  share  of  this  trade,  and 
there  is  but  one  way  to  secure  it — that  is.  to  establish  branch  houses 
in  this  country  and  place  the  same  in  the  hands  of  competent  men. 
The  Germans  hold  the  field  in  supplying  this  country  with  electric 
appliances,  because  they  are  ever  present  and  always  patient;  they 
study  their  customers,  ascertain  their  financial  condition,  give  long 
credit  with  rcasnn.iblc  interest,  and  employ  men  who  are  cither 
German-speaking  Russians  or  Germans  born  in  Russia,  who,  of 
course,  speak  both  Russian  and  German. 

It  will  require  more  than  a  casual  visit  to  Russia  on  the  part  of 
our  business  men.  if  we  are  to  win  our  proper  share  of  the  future 
business  to  be  done  in  electrical  appliances.  It  is  not  too  much  to 
say  that  in  no  other  branch  of  trade  i<;  there  likely  to  be  such  ma- 
terial progress  in  Russia. 


.\    l■au^tlan  Drauiilit. 


German  Electrical  Manufacturing  Conditions. 


.\  Long  Island  newspaper  had  the  following  item  recently:  "Last 
Siuulay  as  that  heavy  storm  swept  over  Queens  Borough,  a  bolt  of 
lightning  struck  a  tree  in  I'uehrer's  Jack.son  Avenue  Park,  running 
down  same  and  all  around  a  keg  of  beer  and  around  a  glass  of  beer 
in  the  hands  of  a  thirsty  waiter,  and  exploded  with  a  loud  report  as 
it  buried  itself  i;i  the  ground.  The  glass  of  beer  remained  intact,  and 
nobody  can  drink  the  same,  for  as  soon  as  the  lips  touch  the  beverage, 
a  shock  i-i  felt.  The  same  is  on  exhibition  at  Fuehrer's,  and  must  be 
seen  to  he  appreciated." 


The  U.  S.  Consul  General. at  Berlin,  Mr.  Frank  H.  Mason,  has 
sent  to  the  State  Department  an  interesting  report  on  present 
condition!>  among  German  electrical  manufacturers.  We  give 
his  discussion  of  the  subject  herewith: 

What  is  called  in  headlines  by  the  German  press  ''The  cata>- 
trophe  in  the  Schuckert  Electrical  Company,"  ha^  recalled  pub- 
lic attention  sharply  to  the  conditions  under  which  some  of  the 
great  electrical  corporations  of  Germany  were  promoted,  and  the 
embarrassments  which  some  of  the  methods  employed  have 
more  or  less  inevitably  entailed.  The  event  alluded  to  was  a 
meeting  on  July  26th  of  the  stockholders  of  the  Schuckert  Elec- 
trical Company  at  Nuremberg,  at  which  the  managers  announced 
that,  through  depreciation  of  plant  and  material,  insolvent  ac- 
counts, and  necessary  appropriations  for  a  reserve  fund  to  meet 
further  depreciations,  the  company  had  suffered  losses  aggre- 
gating 15,500,000  marks,  or  something  more  than  $3,500,000.  .\^ 
the  Schuckert  Company  is  one  of  the  foremost  corporations  of 
its  class  in  Europe,  with  an  up-to-date  plant  and  all  the  accom- 
paniments of  a  large  business,  some  surprise  has  been  expressed 
that  its  affairs  should  make  such  a  bad  showing  for  its  share- 
holdcr>.  The  explanation  leads  back  to  the  fact,  now  well 
known  here,  that  the  sudden  rise  of  some  of  the  German  elec- 
trical companies  into  corporations  of  vast  resources  and  activ 
ities  was,  in  some  cases  at  least,  the  result  of  skilful  and  arti- 
ficial creation  of  markets  for  products,  rather  than  the  supply 
of  an  actual  and  legitimate  demand.  Concisely  stated,  some  of 
these  companies  bought  their  orders  for  electrical  installations 
and  materials  by  financial  operations  that  left  them  shareholders 
in  many  enterprises  which  have  since  proven  less  promptly  lu- 
crative than  had  been  hoped,  and  have  thus  drawn  more  or  less 
heavily  upon  the  capital  of  the  parent  companies.  • 

To  understand  how  all  this  came  about,  it  should  be  remem- 
bered that  German  progress  in  electrical  science  was  for  a  lonp 
time  far  in  advance  of  popular  appreciation  of  its  advantage.*. 
The  companies  organized  and  equipped  for  the  manufacture  oi 
lighting  and  power  plants  could  not  wait  for  the  ^.low  growth  of 
|)ublic  demand  for  such  improvements,  and  they  therefore  un- 
dertook to  finance  and  erect  such  installations  themselves,  con- 
fident that,  once  established  and  in  use,  the  public  would  not  fail 
to  appreciate  them  and  invest  in  their  securities.  This  went 
very  well  for  a  time.  It  created  a  large  and  ready  market  for 
electrical  machinery  and  materials  at  high  prices,  and  supplied 
hesitating  municipalities  with  electric  tramways  and  lighting 
plants  which  their  citizens  greatly  enjoyed,  but  which  were  built 
and  for  a  time  managed  by  the  electrical  manufacturing  com- 
jianies  at  their  own  expense.  Inevitably,  this  i)rocess  of  con- 
suming their  own  capital  necessitated  heavy  loans  and  frequent 
increases  in  the  stock  of  such  corporations,  together  with  a 
steady  expansion  of  their  manufacturing  capacity.  Some  of  the 
companies,  especially  the  Schuckert,  made  enormous  invest- 
ments in  electric  installations  for  the  manufacture  of  calcium 
carbide,  putting  in  the  machinery  at  their  own  prices,  but  re- 
ceiving for  it  little  or  nothing  except  stock  in  the  carbide  plants. 
Thus  the  supj^ly  of  acetylene  material  was  soon  far  beyond  all 
legitimate  requirements,  prices  collapsed,  and  the  carbide  indus 
try  suffered  a  serious  and  permanent  reverse. 

Another  heavy  blow  for  some  of  the  German  electrical  man- 
ufacturing companies  has  been  the  failure  of  storage-battery 
traction  for  tramways.  When  electric  traction  was  intro- 
duced into  this  country,  municipal  governments  were  timid  and 
hesitating.  They  objected  to  the  overhead  conductor  because  it 
was  considered  unsightly  and  dangerous,  and  in  order  to  obtain 
any  franchise  at  all  the  tramway  companies  and  the  electrical 
mantifacturers  who  were  behind  them  had  to  agree  to  furni«Ii 
cars  that  would  dispense  with  a  visible  trolley.  This  meanl 
cither  the  underground-conduit  system — which  is  so  expensive 
to  construct  as  to  be  justified  only  by  an  enormous  traffic — or 
a  reliance  upon  storage  batteries,  and  the  companies  generally 
had  recourse  to  the  latter.  The  extent  to  which  this  has  been 
done  may  be  inferred  from  the  fact  that  one  company  in  Han- 
over has  at  present  274  accumulator  cars  in  service.  There,  as 
at  Halle,  Hagen,  and  many  other  places,  they  have  been  found 
so  heavy  and  costly  as  to  be  unremunerative.  At  Berlin,  where 
many  hundreds  of  them  have  been  in  service,  all  are  to  be  aban- 
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doned  and  recourse  had  to  underground  conductors  for  cen- 
trally located  streets  and  overhead  wires  for  the  less  crowded 
and  suburban  sections. 

The  net  result  of  all  these  conditions  was  that  some  of  the 
electrical  manufacturing  companies  of  Germany,  which  had  gone 
on  organizing  and  supplying  power,  lighting,  carbide,  and  other 
plants,  not  only  at  home  but  in  Russia,  Scandinavia,  Austria- 
Hungary,  and  other  European  countries,  were  caught  with  all 
sail  spread  by  the  turning  tide  and  adverse  gale  that  set  in  dur- 
ing the  summer  of  igoo.  In  the  stormy  weather  that  ensued, 
most  industrial  stocks  declined  sharply,  the  investing  public  be- 
came alarmed  and  timid,  the  failures  of  ihe  Leipziger  and  other 
banks  followed  a  few  months  later,  and  led  on  to  the  situation 
of  which  the  meeting  of  last  week  at  Nurembersj  has  been  the 
ultimate  result. 

The  encouraging  features  of  the  present  condition  are  the  fact 
that  the  credit  of  several  of  the  oldest  and  strongest  of  the  elec- 
trical companies  remains  unshaken,  the  general  feeling  that  the 
bottom  has  been  reached,  that  the  obligations  entailed  by  a  sys- 
tem of  forced  development  have  been  mostly  liquidated,  and  that 
with  the  good  cereal  crops  that  will  be  harvested  this  year,  peace 
throughout  the  world  and  the  hoped-for  renewal  of  the  commer- 
cial treaties  which  are  to  lapse  next  year,  the  foundation  will  be 
laid  for  a  renewed  and  enduring  prosperity. 


Calcium  Carbide  Manufacture  in  Italy. 


By  Cesare  Pig. 

IN  Italy  the  industry  of  calcium  carbide  production  is  rapidly  pro- 
gressing, and  the  number  of  furnaces  operated  with  direct  or 
polyphase  current  is  increasing  every  day.  The  number  of 
patents  applied  for  apparatus,  devices,  etc.,  relating  to  improvements 
of  this  industry  is  rapidly  growing.  At  the  beginning  of  this  indus- 
try, a  great  number  of  ignorant  people  put  on  the  market  faulty  ap- 
paratus, cheaply  built,  to  make  acetylene  gas,  and  called  gasogenes. 
This  produced  so  many  accidents  and  explosions  that  the  industry 
of  calcium  carbide  suffered  a  very  bad  setback,  and  it  is  only  since  last 
year  that  business  in  this  line  in  Italy  has  become  profitable.  After 
the  construction  of  the  factory  of  Pont  Saint  Martin,  near  Ivrea 
(Piedmont),  which  utilizes  water  power,  many  other  companies  were 
formed  and  electric  furnaces  were  installed  where  it  was  possible  to 
obtain  power  from  waterfalls.  In  1897  the  Societa  Italiana  del  Forni 
Elettrici,  of  Rome,  installed  a  factory  at  Narny.  A  little  latter,  the 
Societa  Italina  del  Carburo  di  Calcio,  capitalized  at  3,000,000  francs, 
installed  a  3,000-hp  plant  near  the  Marmore  Falls  (Terni).  In  the 
month  of  August  of  the  same  year  a  company  was  formed  in  Turin, 
and  electric  furnaces  were  installed  in  S.  Marcello  d'Aosta,  in  the 
northwest  of  Italy,  where  the  water  power  of  the  Dora  Baltea  River 
was  utilized.  This  last  plant,  which  is  one  of  the  most  interesting 
of  its  kind,  just  now  has  been  enlarged  in  view  of  the  increasing  de- 
mand for  carbide. 

The  author,  in  Electrical  World  and  Engineer,  August  5,  1899, 
gave  an  account  of  this  plant  in  an  article  on  three-phase  currents  in 
the  manufacture  of  calcium  carbide  in  Italy.  A  great  field  open  now 
to  the  industry  of  calcium  carbide  in  Italy  is  in  its  application  on  the 
railroads,  to  the  trains.  A  few  years  ago  the  use  of  acetylene  was 
limited  to  small  villages,  but  at  present  the  number  of  big  centers 
lighted  with  this  modern  system  is  continually  increasing,  and  the 
applications  of  acetylene  have  increased  since  it  was  discovered  that 
this  gas  mixed  with  a  certain  quantity  of  acetone  may  be  easily  trans- 
ported without  danger  of  explosion.  Another  field  of  application  is 
the  gas  engine  for  small  industries.  This  class  of  motor  has  not  yet 
been  satisfactorily  improved,  and  industrial  people  in  Italy  are  not 
very  fond  of  testing  new  types  of  motors  at  their  own  expense. 

The  price  of  calcium  carbide  has  been  lately  raised  to  437.50  francs 
per  ton,  as  against  a  price  of  250  francs  per  ton  last  year.  This  seems 
to  be  the  result  of  a  syndicate  recently  constituted  on  the  Continent, 
which  is  trying  to  keep  up  the  price  of  this  product.  In  a  recent 
paper  Mr.  Riccardo  Memmo,  who  is  an  authority  in  all  questions 
regarding  the  manufacture  of  calcium  carbide,  discusses  the  con- 
ditions of  this  industry  in  Italy.  According  to  his  opinion,  in  order 
to  render  really  remunerative  the  industry  in  Italy,  the  conditions  to 
be  met  are  as  follows : 


1.  The  price  of  the  plant  per  horse-power  installed,  including  ma 
chinery,  furnaces  and  all  the  necessary  supplies,  must  be  not  higher 
than  500  francs. 

2.  A  certain  ratio  between  the  number  of  tons  of  carbide  produced, 
and  the  number  of  eflfective  horse-power  produced  must  exist.  The 
price  of  calcium  carbide,  including  general  expenses,  must  be  not  more 
than  120  francs  per  ton. 

3.  The  capital  expended  must  be  liquidated  in  ten  years.  This 
corresponds  to  a  sinking  fund  of  40  francs  per  ton  produced. 

4.  The  selling  price  of  the  carbide  must  be  250  francs  per  ton,  so 
that,  including  freight,  loss,  profits,  etc.,  the  price  to  consumer  must 
not  exceed  300  francs  per  ton.  On  the  capital  invested  at  least  6  per 
cent,  must  be  paid. 

These  conditions  are  not  entirely  fulfilled  at  present  in  the  majority 
of  existing  plants,  but  with  the  continual  development  which  is 
taking  place  in  this  industry  in  Italy,  and  also  in  consideration  of  the 
great  amount  of  water  power  to  be  utilized,  not  only  can  these  con- 
ditions be  fulfilled,  but  the  cost  will  be  still  further  reduced. 


Coronation  Illuminations  in  South  Africa. 


The  coronation  of  King  Edward  of  England  was  celebrated 
everywhere  throughout  the  British  Empire  with  rejoicing  and 
illuminations,  and  in  the  latter  the  use  of  electricity  was  large 
and  striking,  London  itself  affording  perhaps  the  best  example 
of  old-fashioned  sticking  to  gas  for  such  purposes.  In  the  col- 
onies, particularly  in  Canada,  the  electrical  effects  were  superb. 
We  are  now  able,  through  the  courtesy  of  Mr.   A.  W.   Pcirce,  of 


AMERICAN   arch,  JOHANNESJCRG,  SOUTH    AFRICA. 

Germiston,  Transvaal,  to  give  an  idea  of  what  was  done  in 
South  Africa.  In  this  part  of  the  King's  dominions,  the  rejoicings 
were  intensified  by  the  coming  of  long  deferred  peace  and  were 
probably  all  the  heartier. 

The  arch  .vhich  is  herewith  shown  illuminated,  was  erected 
liy  the  American  residents  on  the  Rand  and  at  Johannesberg, 
Transvaal,  on  the  south  side  of  Market  Square,  and  was  known 
as  the  American  Arch.  Press  and  popular  comments  on  it  were 
most  enthusiastic.  The  illuinination  was  effected  by  no  fewer 
than  1,300  incandescent  lights,  and  ceurrent  was  furnished  from 
Brakspan,  no  less  that  25  miles  away.  The  American  subscrib- 
cre  w^ere  greatly  gratified  at  the  reception  accorded  their  efforts, 
and  at  their  ability  thus  to  mark  the  enduring  and  cordial 
friendship  between  the  empire  and  the  republic  in  a  country 
where  the  citizens  of  the  latter  had  been  able  to  do  so  much 
good  work  for  its  development  alike  in  war  and  in  peace. 


37<i 


ELECTRICAL    WORLD     and    ENGINEER. 


Vol.  XL,  No.  lo. 


Underground   \X'ork  for  Telephone   Exchanges— II, 


r-i   .AHiHLH  V.  AfcBorr,  ^'    ' 


DUCT  MATEMAU 

THE  bulks  of  duct  material  now  on  the  market,  certainly  all  that 
is  worthy  of  serious  consideration  by  the  telephone  engineer, 
will  fall  into  one  of  the  following  four  classes : 
I.  Wood  duct« 
2    Or 

hahrd  ut  bituminized  wood-pulp  duels. 

FXHST — WOOD  DUCTS. 

This  was  the  earliest  of  the  duct  materials  used,  and  at  its  first  ap- 
pearance took  the  form  of  a  wooden  box  about  8  ft.  long,  made  of  i^- 
iii    rrr. .vfitr«l  vrllo  utiinc  or  similar  wood.    As  is  indic.iicd  in  Fig.  i, 


Kl<;.   I. — IIOX  CONUUIT. 

cLsy  to  build  the  box  in  any  convenient  length  and  to  con- 

klrud  ns  many  diffierent  ducts  as  the  design  of  the  conduit  required. 
A  little  later  the  familiar  pump  log  in  its  round  or  square  form, 
n»  illu>(ratrd  in  Figs.  2  and  3,  displaced  the  box  as  being  mechanic- 
ally much  stronger,  cheaper  to  htiild  by  machinery,  more  flexible  as  to 


sions  of  the  wood  work  for  conduits  of  this  style,  containing  varying 
number  of  ducts  of  various  sizes : 

TABLE  6. 

VALE.STIKE    DUCT     iiCATEKIAL. 

Sites  of  Conduit. 

1  J^-4fi.    Conduit.  Inches. 
Conduit  containing  i   ducts,  dimensions    3       x     3 

2  "  "  3  JC  sJ-i 

3  "  "  3  X  7J, 

4  "  "  5>i  X  S54 

6  '  S>4  X  7H 

9  7^  X  7H 

■-  7J4   X     yJi 

3-111.    Condui.  Inchts. 

Conduti  containing  i  ducts,  dimensions   3J4  x     3^4 

'  "  "  3J4   X    6S 

3  ■*  "  3J4   X     9 

■*  "  "  6Ji   X     6« 

6  "  "  6J4   X     9 

"                 "           9  "  "  9       X     9 

••         12  ••  "  9       X  uK 

2yi-iH.  Conduit.  Inches. 

Conduit  containing  i  ducts,  dimensions                                                     .  4       x     4^4 

2  "  ••  4}4  X     7M 

3  "  "  4^   X   II 

4  '■  •'  7«   X     7*< 

6      '•  "  ; 8      X  II 

"  "  9         "  "  II         X   iiJJ 

"  "  12       "  "  II        X   IS 

3111.   Conduit.  Inches. 

Conduit  containing   i  ducts,  dimensions    5        x     5 

•a  "                  "            5       X     iii 

3  "  "  S       X  laj-i 

4  '•  "  8«  X     8K 

6  8H  X  la 

9  iaj4  X  laH 

"         12  1.^!.-   X    i6^i 

The  street  construction  involved  in  laying  wooden  ducts  is  ex- 
ceedingly simple.  A  trench  of  sufficient  size  to  accommodate  the 
requisite  number  of  ducts  is  excavated,  and  the  bottom  carefully 
leveled.  A  very  desirable,  though  not  essential  addition,  is  a  bottoiu 
layer  of  plank,  as  shown  in  Fig.  5 ;  or.  better  still,  a  stratum  of  three 
inches  of  clean  sharp  sand  or  gravel  that  may  serve  both  as  a  bed 
for  the  limber  and  as  a  sub-drain  to  carry  away  any  ground  water 
that  may  subsequently  accumulate.  In  particularly  wet  localities  the 
sand,  or  even  a  line  of  open  drain  tile,  may  not  only  be  desirable  but 
necessary.  When  the  bed  is  prepared,  the  first  layer  of  wood  is 
placed  thereon,  and  gently — to  avoid  splitting — rammed  to  a  good 
bearing.    When  the  single  duct  or  pump  log  form?,  illustrated  in  Figs 

2  and   4   arc   used,  the   male   ends  of  each   piece   should   be   dipped 


1- 


in;,  i. — HUl  Nl)  PI  Ml*  LOO. 

the  numltcr  of  ducts,  and  slightly  less  expensive  to  lay— particularly 
when  a  large  capacity  was  contemplated.  The  Valentine  duct  and  its 
congeners  is  illustrated  in  Fig  4.  This  duct  material  consists  of 
wooden  slabs  carrying  a  series  of  semi-circular  curves,  which  may  be 
piling  the  slabs  on  top  of  each  other,  a  subway  of  any  desired  duct 
made  of  any  desired  sire,  or  any  number  j.iaced  in  each  slab,  and  any 
capacity  is  easily  constructed     In  Table  6  will  be  found  the  dimen- 


into  hot  pitch  or  tar,  then  driven  firmly  home  into  the  female  sockets 
of  the  preceding  ones  In  the  V^alentine  or  other  similar  form  there 
is  either  a  piece  of  felt  or  a  kind  of  dovetail  to  be  covered  with  hot 
tar  and  inserted  between  the  outside  joints  of  each  slab.  It  is  also 
well  to  place  a  piece  of  tarred  paper  or  roofing  felt  around  each 
joint  and  tack  the  same  in  place  w-ith  wood  battens.  Protection  from 
foreign  picks  is  aflforded  by  placing  on  the  top.  and  preferably  on  each 
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side,  a  iJ/2-in.  or  2-in.  plank.  A  layer  of  sand  on  the  top  and  sides 
also  adds  materially  towards  keeping  the  conduit  dry.  In  the  single 
duct  conduit  curves  of  reasonable  radius  are  easily  made  with  the 
natural  spring  of  the  timber  and  its  joints.  With  the  Valentine, 
curves  are  accomplished  by  cutting  the  timber  into  short  lengths  and 
mitering  the  joints.  As  fast  as  the  duct  material  is  placed,  the  trench 
may  be  refilled  and  temporary  paving  placed.  To  lay  the  single  duct 
wood  conduit  requires  no  skilled  labor  other  than  that  of  a  vigilant 
foreman,  while  in  the  Valentine,  one  carpenter  to  cut  and  place  the 
battens  and  miter  for  curves  will  keep  a  large  gang  busily  em- 
ployed. 

It  is  hardly  necessary  to  call  attention  to  the  necessity  of  treating 
the  timber  with  some  form  of  preservative,  as  otherwise  decay — when 


FIG.   4. — VALENTINE   CONDUIT. 

buried  in  the  street — becomes  exceedingly  rapid.  Probably  the  con- 
sensus of  opinion  is  in  favor  of  creosoting ;  but  this  or  any  preserving 
process,  to  be  of  value,  must  be  carried  out  with  exceeding  care  and 
thoroughness.  As  far  as  possible  all  forming  and  cutting  should  be 
done  prior  to  treatment,  as  it  is  natural  to  expect  the  surfaces  of  the 
wood  to  be  the  most  thoroughly  impregnated. 

In  creosoting,  the  first  operation  is  that  of  steaming,  which  is  ac- 
com.plished  by  treating  the  wood  in  a  closed  retort  for  from  two  to 
thre€  hours,  with  steam  pressure  of  from  25  to  50  lbs.  The  air  pump 
is  then  applied  and  a  vacuum  of  at  least  20-in.  maintained  in  the  re- 
tort so  long  as  there  is  any  flow  of  sap  from  the  timber.  The  retort 
is  then  pumped  full  of  dead  oil  of  tar,  and  the  whole  subjected  to 
an  hydrostatic  pressure  of  at  least  one  hundred  pounds  to  the  square 
inch.  Most  scrupulous  care  must  be  exercised  to  see  that  pure  dead 
oil  of  tar  is  einployed  for  impregnation,  otherwise  the  destruction 
of  the  cable  sheath  is  simply  a  question  of  time.  A  chemical  analysis 
of  the  oil  used  should  be  required.  In  order  to  secure  the  desired 
amount  of  impregnation,  the  hydrostatic  pressure  should  be  main- 


practically  condemned.  Further  experience,  however,  proved  that 
if  pure  dead  oil  of  tar  was  used,  and  the  ducts  after  treating  were 
thoroughly  seasoned,  no  apprehension  need  be  entertained  from  any 
corrosive  action  upon  the  cable  sheath.  Creosoted  wood  ducts  possess 
the  advantage  of  cheapness,  ease  of  handling,  rapidity  of  construc- 
tion, flexibility,  facility  in  distribution,  for  from  any  duct  a  wire  may 
be  taken  by  the  simple  process  of  opening  the  street  and  boring  a 
hole  in  the  side  of  the  conduit.  Per  contra,  they  are  by  no  means 
moisture  or  gas  proof,  have  only  medium  insulating  qualities  and  are 
in  no  wise  indestructible — being  credited  with  a  probable  life  of 
about  15  years,  and  are  not  completely  free  from  the  suspicion  of 
originating  injury  to  the  cable  sheath.  For  these  reasons  creosoted 
wood  finds  its  place  in  the  conduit  systems  of  small  towns,  and  in  the 
laterals  and  subsidiary  ducts  of  rapidly  growing  portions  of  cities 
where  great  economy  of  installation  and  short  probable  life  of  the 
conduit  are  likely,  but  for  the  main  lines  and  heavy  leads  of  the 
permanent  subway  of  important  cities  some  of  the  other  and  more 
permanent  forms  of  ducts  are  preferable. 


A  New  German  System  of  Electric  Train  Lighting. 


The  subject  of  train  lighting  has  of  late  been  even  more  agitated 
in  Germany  than  in  this  country,  owing  to  serious  disasters  in  fires 
on  wrecked  trains,  due  to  other  illuminants  than  electricity;  and  the 
result  is  that  the  thoughts  of  inventors  and  manufacturers  have  been 
turned  in  the  direction  of  electric  train  lighting.  One  of  the  latest 
and  most  prominent  systems  now  being  tried  in  Germany  is  that  of 
Mr.  Otto  Bohm,  whose  apparatus  has  been  running  on  a  train  in 
Germany,  when  reports  reached  us,  for  90  days  without  a  single  in- 
terruption, it  is  said,  making  224  km.  per  day,  or  a  total  of  about  12,- 
600  English  m.iles,  up  to  date.  Several  other  equipments  are  now 
under  trial  in  Gernany  and  Russia. 

The  system  in  question  is  adapted  to  the  lighting  of  whole  trains 
as  well  as  single  carriages,  and  belongs  to  the  category  in  which  cur- 
rent for  the  lamps  and  batteries  is  furnished  by  a  dynamo  carried 
upon  and  driven  by  the  car-axle.  When  the  train  is  not  in  motion, 
current  is  supplied  to  the  lamps  from  the  battery ;  this  is  also  the 
case  when  the  train  is  in  motion,  but  running  below  a  certain  critical 
speed.  ^ 

The  objections  to  driving  a  dynamo  from  the  axle  are  usually  of  a 
practical  nature,  inasmuch  as  the  machine  is  exposed  to  dust,  con- 
stant  vibration   and   frequent   shocks.     Whatever  arrangements  are 


FIG.   5. — FOUNDATION    FOR   VALENTINE  CONDUIT. 

tained  for  at  least  three  hours,  and.  finally,  no  timber  should  be 
accepted  that  does  not  show  an  absorption  of  at  least  14  lbs.  of  oil 
per  cubic  foot. 

After  creosoting,  the  ducts  should  be  allowed  to  season  in  the  air 
for  some  time,  two  or  three  months  if  possible,  in  order  to  dispel  any 
possible  remains  of  phenol  in  the  oil,  for  in  the  early  use  of  creosoted 
wood  considerable  difficulty  was  experienced  with  the  formation  of 
lead  carbonate  and  the  consequent  perforation  of  the  cable  sheath  and 
the  destruction  of  the  cable.  So  much  difficulty  was  experienced  from 
this  source  that  the  use  of  creosoted  wood  for  conduit  purposes  was 


FIG.    I. — FRICTION    GEAR. 

made  for  transmitting  the  power  from  the  axle  of  the  car  to  the 
dynamo  are,  therefore,  bound  to  satisfy  first  of  all  the  requirements 
of  a  very  rough  service.  The  Bohm  arrangement  is  simple  enough, 
it  is  claimed,  to  meet  these  practical  requirements  of  the  service,  and 
still  so  delicate  as  to  maintain  a  practically  constant  voltage  at  the 
terminals,  irrespective  of  the  speed  of  the  car  within  a  wide  range. 

A  most  favorable  element  in  the  system  is  the  fact  that  during  that 
part  of  the  day  when  the  dynamo  is  not  required  to  furnish  current, 
it  is  placed  entirely  out  of  connection  with  the  axle  by  the  movement 
of  the  lever  L  (Fig.  2).    This  lever  is  operated  by  an  ordinary  train- 


GERMAN  SYSTEM  OF  ELECTRIC-TRAIX  LIGHTING. 


Sej'Tembkk  6,   190J. 


ELECTRICAL    WORLD     and     1:X(jL\LEK. 


379 


lan  from  the  side  of  the  car.  It  may  also  be  thrown  into  another 
osition,  which  allows  the  dynamo  to  charge  the  battery. 
The  dynamo  shaft  is  connected  with  the  axle  of  the  carriage  by 
leans  of  a  friction  gear,  shown  in  Fig.  i.  Another  view  is  given  in 
'"ig.  2;  Fig.  3  shows  the  arrangement  fitted  with  a  gear  case.  By 
iieans  of  a  powerful  electromagnet,  the  friction  wheels  can  be  put  out 
.f  gear,  and  this  is  done  automatically  as  soon  as  the  voltage  at  the 
erminals  of  the  dynamo  passes  a  certain  limit.  Fig.  4  shows  the 
riction  wheels  and  the  magnet  M,  as  dismounted. 

The  winding  of  the  electromagnet  is  connected  across  the  terminals 
)f  the  dynamo,  and  thus  the  strength  of  the  magnet  increases  with  the 
.peed  of  the  train.  When  the  train  reaches  the  speed  for  which  the 
nagnet  armature  is  adjusted,  the  latter  is  attracted  against  the 
ension  of  the  spring  S,  thereby  lifting  the  friction  wheels.  The 
;peed  of  the  dynamo  tends  to  fall  off,  and  the  pressure  of  the  spring 
igain  comes  into  play  in  opposition  to  the  magnet.  The  position  of 
he  armature  disc  may  be  easily  adjusted  for  any  desired  speed  by 
inserting  a  wrench  through  the  car  floor  at  P.  With  the  same  wrench 
'the  tension  of  the  spring  at  T  may  also  be  altered  if  necessary.  No 
matter  how  great  the  velocity  of  the  train  may  be,  the  dynamo  will 
never  exceed  that  speed  which  is  necessary  to  produce  the  requisite 
voltage. 

The  wear  upon  the  friction  rollers  is  quite  inappreciable,  inasmuch 
■as  no  slip  on  the  surface  of  the  same  takes  place;  even  if  sand  should 
get  between  the  wheels,  it  would  not  cause  any  wear.  As  there  is  no 
'appreciable  loss  of  energy  by  friction,  the  efficiency  of  the  gear  is,  it 
is  said,  consequently  very  high.  It  may  be  said  that  the  electro- 
magnetic device  in  its  action  produces  a  certain  dancing  of  the  wheels, 
causing  the  power  to  be  transmitted  at  impulses.  The  speed  of  the 
dynamo,  however,  remains  practically  constant,  so  as  not  to  produce 
any  fluctuation  of  the  light.  When  the  battery  is  connected  in  parallel 
to  the  dynamo,  the  light  is  no  steadier  than  when  the  dynamo  alone 
is  in  operation. 

Should  the  speed  of  the  train  decrease  to  such  an  extent  that  the 
dynamo  is  incapable  of  producing  the  requisite  voltage,  an  automatic 
cut-out  with  shunt  and  series  winding  (Figs.  5  and  6)  switches  the 
dynamo  off,  leaving  the  battery  to  supply  the  current  for  the  lamps. 
At;  the  same  time  a  resistance,  K,  which  was  in  series  with  the  lamp- 
circuit  as  long  as  the  dynamo  was  charging  the  battery  as  well  as 
feeding  the  lamps,  is  short-circuited.  As  soon  as  the  train  resumes  its 
speed,  the  same  apparatus  switches  the  dynamo  in  again.  An  ingeni- 
ous contrivance  is  provided,  which  changes  the  leads  of  the  dynamo 
as  soon  as  the  direction  of  the  train  reverses.  This  only  comes  into 
action  at  low  speeds  of  the  train ;  at  a  high  speed,  however,  it  cuts 
itself  out,  thus  preventing  unnecessary  wear.  The  connections  for  the 
lighting  of  a  single  carriage  are  shown  in  Fig.  7,  while  Fig.  8  shows 
the  connections  for  a  train,  one  dynamo  being  used. 

Before  this  system  was  made  public,  the  inventor,  in  co-operation 
with  two  prominent  German  companies,  made  exhaustive  experiments 
in  order  to  arrive  at  the  best  construction.  The  system  has  been 
patented  in  the  United  States. 


German  Direct-Current  Motors  with   Adjustable  Speed 
for  Driving  Paper  Machinery. 


By  R.  Gundel. 

To  drive  paper  machines  with  variable  speeds,  up  to  the  present 
time  steam  engines  have  generally  been  used,  the  speed  of  which  is 
adjustable  between  somewhat  narrow  limits.  Greater  variations  of 
speed  have  generally  been  accomplished  by  some  sort  of  mechanical 
gearing,  but  this  method  is  usually  very  complicated  and  troublesome. 
Recently,  however,  electric  driving  has  come  into  use.  For  many 
machines  in  paper  mills,  a  rather  large  variation  of  speed  is  necessary, 
so  that  the  maximum  speed  required  may  be  six  times  the  minimum 
speed.  The  design  of  electric  motors  for  this  purpose  is  quite  diffi- 
cult, especially  if  they  are  not  to  be  too  expensive.  The  conditions 
are,  however,  more  favorable  when  two  voltages  are  available  with  an 
armature  with  only  one  commutator. 

The  results  which  have  been  obtained  with  two  motors  of  this  kind, 
made  by  the  "Gesellschaft  fuer  Elektrische  Industrie,"  Karlsruhe, 
Baden,  Germany,  are  given  in  the  curves  of  Fig.  i.  They  show  that 
the  efficiency  is  nearly  constant  for  all  speeds,  the  dimensions  of  the 
machines  having  bc'cn  determined  with  this  point  in  view.  The  regu- 
lation of  speed  is  accomplished  by  variation  of  the  magnetic  field  flu.x  ; 


at  the  lower   speeds  the  motor  is  operated  at   no  volts;  at  higher 
speeds  at  220  volts. 

The  regulation  is  by  means  of  the  rheostat,  shown  in  Fig.  2.  For 
diminishing  the  field  strength,  nine  main  steps  are  provided.  To 
vary  the  field  still  more  in  the  intervals  between  these  main  steps, 
another  regulating  rheostat  is  provided  with  shorter  steps.  In  this 
way  it  is  possible  to  regulate  the  speed  between  125  and  750  revolu- 


-tlEevolUtious  125       200        250    300         375  400 


FIG.  I. — 30  TO  60-HP  MOTOR^  I25  TO  750  R.   P.   M. 

tions,  or  between  150  and  900  revolutions,  in  about  270  steps,  each 
corresponding  to  a  variation  of  about  2  or  3  revolutions.  For  every 
speed  and  from  no  load  to  full  load  the  motors  operate  without  spark- 
ing at  the  brushes,  and  without  any  shifting  of  the  brushes. 

Concerning  the  construction  of  the  motors,  it  may  be  briefly  said 
that  the  magnet  frame  and.  the  magnet  cores  are  made  of  cast  steel. 
Tlie  pole  shoes  are  laminated,  and  their  geometrical  form  has  been 


FIG.  2. — REGULATING  RHEOSTAT. 

chosen  with  a  .iew  of  getting  a  magnetic  field  favorable  to  good 
commutation.  The  armature  has  open  slots  with  four  bars  per  slot. 
The  commutator  is  made  of  hard-drawn  copper,  and  the  brushes  are 
of  carbon. 

Several  motors  of  this  type  have  been  in  operation  for  some  timt 
in  Germany,  and  have  proved  very  satisfactory  in  every  respect. 


Wireless  Telegraphy  to  Catalina  Island. 


Catalina  Island,  California,  in  the  Pacific,  has  been  joined  to  the 
mainland  by  the  Pacific  wireless  telegraph,  "a  purely  American  sys- 
tem, now  in  successful  operation,"  and  has  exchanged  congratulations 
on  the  subject  with  President  Roosevelt. 
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Practical  Central  Station   Information. 


One  of  the  queries  from  the  "Question  Box"  at  the  Cincinnati 
Meeting  of  the  National  Electric  Light  Association,  was  concern- 
ing the  best  voltage  of  generators  for  a  central  station  when  about 
one-half  the  current  is  for  local  distribution  within  a  radius  of  five 
miles,  and  the  other  half  to  be  raised  to  high  voltage  for  long-disunce 
tran!>niibsion. 

Mr.  Dudley  Farrand,  of  the  United  Electric  Company,  of  New 
Jersey,  expressed  the  opinion  that  under  the  condition  named,  gen- 
erators of  2000  to  2400  volts  would  be  suitable.  Mr.  Henry  A. 
Pierce,  of  the  Pawtucket  Electric  Company,  said  that  his  electrical 
superintendent  considered  that  the  voltage  might  be  3300.  Mr.  H. 
Grissinger,  of  the  Huffalo  General  Electric  Company,  was  of  the 
opinion  that  in  a  large  station,  the  load  of  which  is  divided  between 
local  service  and  long-distance  transmission,  the  best  practice  as  to 
generator  voltage  i.s  undoubtedly  that  voltage  which  is  best  suited 
for  the  local  service.  For  a  radius  of  five  miles,  if  the  load  is  a  large 
one,  4400  volts  may  be  required,  while  the  character  of  load  may  be 
such  that  2200  volts  would  suffice.  For  the  long-distance  service 
step-up  transformers  would  be  necessary,  and  these  would  cost 
approxmiatcly  the  same  whether  the  generator  voltage  were  400  or 
4000.  It  would  be  poor  practice  to  use  one  generator  voltage  for 
local  service  and  another  for  long-distance  work  in  order  to  dispense 
with  step-up  transformers,  for  the  reason  that  the  flexibility  of  the 
station  would  be  impaired. 

Another  query  related  to  the  best  practice  with  regard  to  under- 
ground distribution  and  connections  to  consumers*  premises,  for  a  sys- 
tem embracing  both  500-volt  direct  current,  looo-volt  alternating  cur- 
rent, and  direct  current  series  arc.  Mr.  E.  W.  Rollins,  of  Hartford. 
Conn.,  in  reply  said  that  the  question  as  stated  is  rather  a  difficult  one 
to  answer,  lacking  knowledge  of  the  volume  of  the  business,  the  ter- 
ritory covered  and  other  necessary  information  upon  which  to  base 
an  intelligent  answer.  First  of  all.  he  thought  the  system  should  be 
simplified  .so  as  to  supply  the  outskirts  of  the  city  with  alternating 
current  of  such  a  character  as  to  meet  the  requirements  for  light. 
power,  etc.  In  the  center  of  this  lighting  district,  it  might  be  advis- 
able to  install  a  three-wire  direct-current  .system,  110-220  volts,  for 
light,  power  and  general  uses.  The  best  plan  of  distribution  for  direct- 
current  systems  would  be  to  run  three  mains  consisting  of  3  cables 
on  each  side  of  the  street,  as  clo.se  to  the  curb  as  convenient,  making 
lateral  connections  to  each  building;  in  some  cases  one  lateral  may 
answer  for  two  or  more  buildings.  The  connections  can  be  made  up 
in  small  hand  holes  in  the  street.  The  lateral  ends,  or  service,  should 
be  made  up  to  a  water-proof  cartridge- fused  switch.  The  ordinary 
slate  or  marblc-bascd  switch  is  liable  to  corrode  and  cause  trouble 
owing  to  the  damjme.vs  to  which  they  are  e.Kjxiscd.  The  mains  re- 
ferred to  should  receive  the  supply  of  current  from  junction  boxes 
placed  in  sewered  manholes,  at  points  to  give  a  uniform  pressure  and 
even  distribution  of  load  on  the  various  feeders  supplying  current  to 
the  sysirm.  This  same  system  can  be  employed  for  alternating  cur- 
rent distribution,  placing  subway  transformers  in  maiilinjcs  for  the 
supply  of  current.  At  Hartford  the  enclosed  primary  fuses  arc 
placed  on  a  pole,  adjacent  lo  the  manhole  containing  the  transformer 

In  respons.'  to  n  query  as  to  the  relative  cost  of  trimming  and 
maintaining  inclosed  arc  lampr  as  compared  with  furnishing  free 
renewals  of  glow  lamps.  Prof.  L.  B.  Marks  said  that  it  costs  about 
four  or  five  times  as  much  to  trim  and  maintain  inclosed-arc  lamps 
as  it  does  to  furnish  free  renewals  of  glow  lamps.  One  trimmer  can 
conveniently  take  care  of  approximately  .100  commercial  arc  lamps. 
He  can.  of  course,  trim  a  great  many  more,  but  will  be  compelled  to 
neglect  a  great  many  lamps  that  need  attention. 

Assuming  an  average  burning  of  three  hours  per  day  or  approx- 
im.itcly  45  kw-hours  per  month  for  each  lamp,  the  life  of  one  trim 
being  100  hours  and  the  life  of  the  inner  globe  600  hours,  the  300 
lamps  would  consume  appro\ini.Tfely  13.500  kw-hours.  270  carbons 
and  45  inner  globe*  per  month.  The  expense,  not  including  repairs 
tlurcforc.  wouM  be  a*  follows:  One  trimhier.  $55;  270  carbons  at 
3  cents  each.  $8  to;  45  gloWs  at  to  cents  each.  $450:  or  a  total  cost 
of  $r.;.rio.  thu.s  making  the  com  approximately  five  mills  per  kw-hour. 

Assuming  the  life  of  an  incandescent  lamp  to  be  600  hours,  con- 
Miming  50  watts  or  thirty  kw-hours  during  its  useful  life,  and  the 
latnp  costing  15  cents  in  the  store  house,  the  total  cost  is  five  mills 
per  kw-hotir.  This  eost  does  not  inchide  the  delivery  of  lamp  re- 
newals to  cuMomers.  which  is  generp'ly  customary;  biit  figuring  on 
a  storehouse  ba«is  for  inc.mdescent  lamps  and  trimming  arc  lamps, 
there  is  thu.-  very  little  difTerence  in  the  cost  It  is  assumed  that  the 
ctjstomer  owns  the  arc  lamps. 


A  query  which,  judging  from  the  number  of  responses,  elicited 
much  interest,  was  one  asking  which  is  preferred  on  alternating- 
current  systems  to  indicate  regulation  :  A  system  of  pressure  wires 
or  a  compensating  voltmeter.  Mr.  W.  T.  Oviatt,  of  the  Connecticut 
Railway  &  Lighting  Company,  pronounced  in  favor  of  a  compensatiag 
voltmeter  for  long  distance,  and  pressure  wires  for  short  distance. 
Mr.  H  T.  Hartman,  of  the  Electric  Company  of  America  (Phila- 
delphia), said  that  in  its  Edison  three-wire  plants  his  company  has 
had  excellent  results  from  the  use  of  pressure  wires,  which  are  run 
to  the  office  of  the  company  situated  practically  at  the  center  of  di«- 
tribution  and  there  connected  at  will  by  means  of  a  voltmeter  switdi 
to  any  one  of  the  various  ends.  As  it  is  customary  to  regulate  the 
central-station  voltage  according  to  some  standard  feeder,  only  one 
main  set  of  pressure  wires  is  really  required,  and  the  plan  above 
outlined  enables  one  to  test  the  voltage  at  feeder  ends  when  required 
for  comparison.  It  also  avoids  the  necessity  for  occupying  valuable 
space  on  the  main  pole  lines  by  a  multitude  of  small  pressure  wires. 
At  the  central  office  there  is  a  pair  of  Bristol  recording  voltraeten 
connected  to  any  desired  set  of  pressure  wires.  The  manager  ex- 
amines the  charts  every  morning  and  sends  them  to  the  chief  engineer 
or  station  superintendent,  who  makes  such  notes  as  he  may  require 
for  the  guidance  of  the  switchboard  attendants.  This  plan  works 
admirably  in  practice,  the  regulation  being  good  and  lamp  breakage 
low  in   proportion   to  the  number  of  lamps  connected. 

Mr.  E.  J.  Bechtel,  of  Toledo,  Ohio,  expressed  the  opinion  that  in 
alternating  current  distribution  compensating  voltmeters  have  an 
advantage  over  pressure  wires  returning  from  long  distances,  ir 
that  they  are  simpler,  not  apt  to  be  out  of  order  when  wanted,  !c?5 
maintenance  and  just  as  reliable  when  adjusted  and  used  in  connec- 
tion with  systematic  tests  and  inspections  at  the  consumer's  connec- 
tion.    This  inspection  is  advisable  under  any  system. 

Mr.  F.  L.  Sargent,  of  Maiden.  Mass.,  preferred  compensating  volt- 
meters over  pressure  wires  on  the  system  of  his  company,  as  this  sj%- 
tem  is  entirely  overhead,  and  using  pressure  wires  necessarily  makfi 
f'O  much  more  overhead  construction  to  maintain  and  causes  troubk 
during  storms.  There  is  very  good  regulation,  using  practically  the 
same  method  as  compensating  voltmeters.  Mr.  F.  Ell  wood  North, 
of  Somerville,  Mass..  said  his  company  used  to  have  pressure  wires  oo 
every  feeder.  Last  fall  it  installed  compensating  voltmeters,  doing 
away  with  pressure  wires,  and  they  answer  every  purpose.  He  much 
preferred  compensating  voltmeters.  Mr.  Chas.  H.  Peters,  of  Den- 
ver. Colo.,  unhesitatingly  favored  pressure  wires  in  place  of  com- 
pensating voltmeters,  although  aware  that  the  makers  claim  they 
will  compensate  for  any  ordinary  drop  on  lines.  These  are  in  use 
upon  four  of  his  company's  circuits,  but  are  anything  but  satisfac- 
tory ;  in  fact,  a  man  by  means  of  hand  regulation  can  come  nearer 
making  up  for  line  drop  by  guessing  than  he  can  by  keeping  a  volt- 
meter on  the  dot  and  relying  upon  the  action  of  the  compensator. 

Mr.  Jas.  EL  Pyle.  of  West  Chester,  Pa.,  considered  that  it  would 
depend  upon  local  conditions.  If  three-wire  secondaries  are  used, 
the  three  pressure  wires  would  surely  gives  .satisfactory  results,  pro- 
viding it  did  not  cost  too  much  to  erect  and  maintain  the  pressure 
wires.  If  the  pressure  wires  were  tied  into  the  secondaries  some 
distance  from  the  transformer,  they  would  indicate  the  load  balance 
<^n  the  secondary  of  the  transformer  in  tnany  cases.  Com- 
pensating voltmeters  with  due  care  in  balancing  the  load  on  three- 
wire  secondaries,  in  case  three-wire  secondaries  are  used,  should  be 
much  less  cumbersome  and  in  most  cases  preferable. 

Mr.  P.  Jtinkerfeld.  of  the  Chicago  Edison  Company,  was  of  the 
opinion  that  in  an  alternating  current  distribution  system  com- 
pensating voltmeters  arranged  for  inductive  and  non-inductive  drop 
,tre  preferable  to  a  system  of  pressure  wires.  The  first  cost,  as  well 
.ns  maintenance,  will  be  less,  and  if  compensating  voltmeters  are 
properly  adjusted,  better   results   will   be  obtained. 

In  reply  to  a  query  as  to  the  practicability  of  using  three  pressure 
wires  on  a  three-wire  secondary  system.  Mr  Pyle  said  that  a  system 
of  pressure  wires  having  a  common  neutral  would  not  indicate  the 
pressure  at  the  difTerent  parts  of  the  system  as  well  as  separate  nr- 
trals  would.  In  case  of  a  bad  balance  on  any  part  of  the  lighting 
system,  the  difTerence  of  potential  between  the  two  outside  wires 
could  remain  standard,  while  the  heavily  loaded  side  would  he  low 
and  the  lightly  loaded  side  would  be  too  high.  Mr.  Chas.  H.  Peter-, 
of  Dtirango.  Colo .  said  that  so  far  as  he  could  see.  there  would  be 
no  objection  to  using  three  pressure  wires  upon  a  three-wire  «ysteiti, 
although  the  neutral  pressure  wires  would  be  expensive.  Mr.  Pyle 
concurred,  if  the  primar>-  feeders  are  .short;  if  the  primary  feeders 
are  verj'  long  the  maintenance  of  the  pressure  wires  would  be  e\ 
pensive. 
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Recent  Electrochemical   Developments. 


Clinton  Paul  Townsend. 


THE  PRODUCTION  OF  OZONE. 

It  has  long  been  known  that  the  form  assumed  by  the  electric  dis- 
charge through  air  determines  the  character  of  its  chemical  effect.  For 
the  production  of  the  allotropic  form  of  oxygen,  known  as  ozone,  the 
diffused  discharge  is  best  suited,  whereas  it  is  now  shown  by  the  work 
of  Bradley  and  Lovejoy  that  the  oxidation  of  nitrogen  proceeds  best 
in  or  around  the  high-voltage,  direct-current  arc.  The  spark  occupies 
a  middle  ground  in  respect  to  both  reactions,  having  as  regards  the 
oxidation  of  nitrogen  about  one-eighth  of  the  efficiency  of  the  arc, 
and  exhibiting  a  somewhat  larger  fraction  of  the  ozonizing  power  of 
the  diffused  discharge.  It  is,  therefore,  merely  a  coincidence  that  the 
nitrifying  device  and  the  ozonizer  should,  in  their  latest  development, 
so  closely  approach  each  other  that  the  distinctive  feature  of  each  is 
the  passage  of  the  discharge  between  relatively  moving  terminals. 

Jn  the  nitrifying  device  the  purpose  is  to  strike,  elongate  and  ex- 
tinguish a  number  of  arcs  in  rapid  succession ;  in  the  ozonizer  it  is 
to  quickly  extinguish  any  arcs  which  may  form,  such  arcs  bearing  the 
relation  to  the  diffused  discharge  of  a  short-circuit.  In  the  ozonizer 
the  result  may  be  accomplished  by  the  rotation  of  one  or  both  elec- 
trodes, or  by  the  movement  relatively  to  either  of  a  dielectric  skeleton 
frame.  Each  of  these  forms  has  been  described  by  M.  Marius  Oto, 
of  Neuilly,  France.  In  the  several  forms  heretofore  described,  the 
diffused  discharge  passes  between  a  series  of  points  carried  by  the 
respective  terminals ;  in  the  latest  type  of  apparatus,  however,  plane 
discs  are  used,  the  two  outer  ones  being  stationary,  water-cooled,  and 
of  the  same  polarity,  while  the  central  revoluble  disc  forms  the  op- 
posite terminal.  Provision  is  made  for  interrupting  such  arcs  as  may 
form  by  facing  the  inner  side  of  each  stationary  plate  with  a  thin  di- 
electric film,  and  by  inserting  into  the  revolving  plate  a  series  of 
radial  strips  of  ebonite.  The  usual  provision  is  made  for  distributing 
the  current  of  air  over  the  opposing  surfaces  of  the  plates. 

ELECTRIC  FURNACE. 

An  electric  furnace  for  the  direct  production  of  steel  is  the  inven- 
tion of  M.  Paul  Louis  Toussaint  Heroult,  of  La  Praz,  France.  The 
dominant  idea  of  a  Bessemer  converter,  swung  upon  trunnions  and 
fitted  with  tuyeres,  but  provided  also  with  electrodes  as  an  auxiliary 
means  for  furnishing  the  heat  necessary  for  maintaining  the  metal 
in  fusion,  appeared  early  in  the  history  of  the  art,  and  reappears  in 


HEROULT   ELECTRIC   FURNACE. 

the  present  device.  In  the  usual  converter  the  heat  is  derived  from  the 
oxidation  of  silicon,  phosphorus,  and  other  metalloids  present  as  im- 
purities, and  the  addition  thereto  of  means  for  maintaining  the  heat 
in  the  absence  of  such  impurities  considerably  extends  the  field  of 
converter  operations.  The  furnace  itself  is  simply  constructed,  as 
shown  herewith;  it  is  of  the  usual  converter  form,  provided  with  a 
lining,  a,  b,  pouring  lip,  /,  chimney,  c,  and  is  mounted  for  oscillation 
upon  combined  cog  and  guide-rails,  g,  h. 

The  electrodes,  d,  are  two  in  number,  and  the  arcs  are  struck  in 
series,  thereby  avoiding  the  necessity  for  an  electrical  connection  to 
the  metal.  These  electrodes  are  carried  by  standards,  m,  rigidly  at- 
tached to  the  converter,  whose  movement  they  therefore  share.  The 
terminal  connections,  p,  q,  to  the  carbons,  d,  are  through  a  series  of 
copper  wedges,  o,  forced  between  the  carbon  and  a  surrounding  metal 
collar,  n.  The  tuyeres,  x,  lead  from  a  wind-chest  carried  between  the 
base  of  the  converter  and  the  standards,  m.  For  the  rack  and  pinion, 
/»,  /,  j,  shown  as  serving  for  adjusting  the  carbons,  the  inventor  sug- 
gests and  claims  the  substitution  of  hydraulic  cylinders ;  the  same  de- 


vices may  also  be  employed  for  oscillating  the  furnace  Instead  of  the 
lip  /,  the  mouth  of  the  converter  may  be  prolonged  into  a  ladle,  from 
which  the  metal  may  be  cast  direct. 

SOLUTION   OF    MINERAL   PHOSPHATES. 

Messrs.  Wiborgh  and  Palmaer,  of  Stockholm,  Sweden,  patent  a 
process  for  converting  the  insoluble  or  mineral  phosphates  into  the 
so-called  reverted  salts — a  process  so  rational  and  withal  so  simple 
that  it  is  somewhat  remarkable  that  it  has  not  been  before  suggested. 
There  are  three  distinct  phosphates  of  calcium,  the  mono-,  di-  and 
tri-basic  saltr,  the  first  being  soluble  in  water,  the  second  in  certain 
neutral  salt  solutions,  and  the  third  in  acids.  Agricultural  value 
decreases  in  the  order  named.  The  present  process  contemplates 
the  conversion  of  the  tri-basic  or  insoluble  phosphate  into  the  di- 
basic salt,  and  consists  merely  in  placing  the  ground  rock  in  the 
anode  compartment  of  a  diaphragmed  cell,  containing  as  an  electro- 
lyte a  solution  of  any  salt,  as  the  nitrate  of  an  alkali  metal,  whose 
acid  radical  forms  a  soluble  combination  with  calcium.  The  phos- 
phate dissolves  in  the  acid  liberated  at  the  anode,  to  be  reprecipi- 
tated  in  the  di-basic  form  by  the  base  which  is  simultaneously  formed 
at  the  cathode ;  the  reactions  involve  the  regeneration  of  the  electro- 
lyte. In  commenting  a  few  months  ago  upon  the  Cheeseman  process 
for  the  solution  of  natural  phosphates,  it  was  remarked  that  the  effi- 
ciency of  the  method  would  be  increased  if  the  solvent  effect  were 
limited  to  the  immediate  region  of  the  anode ;  this  is,  in  fact,  the 
principle  of  the  present  method. 


President  Roosevelt  in  a  Trolley  Accident. 


On  Wednesday  of  this  week,  President  Roosevelt  had  a  narrow  es- 
cape from  death  while  on  his  way  in  a  carriage  from  Pittsfield  to 
Lenox,  Mass.  The  carriage  was  run  down  and  wrecked  by  a  trolley 
car,  William  Craig,  a  secret  service  agent,  who  was  acting  as  a 
body-guard  to  the  President,  being  instantly  killed.  The  President 
received  a  blow  on  the  right  side  of  the  face,  which  caused  the  swell- 
ing of  the  right  cheek  and  the  blackening  of  his  right  eye. 
Blood  was  drawn  from  a  scratch  on  the  cheek.  With  the  President 
in  the  carriage  were  Governor  Crane,  of  Massachusetts,  and  the 
President's  secretary,  Mr.  G.  B.  Cortelyou,  both  of  whom  were 
bruised  and  cut. 

The  evidence  that  has  been  gathered  so  far  points  to  the  con- 
clusion that  the  accident  which  brought  about  these  casualties  was 
due  to  the  desire  of  a  Pittsfield  electric  railway  motorman  to  get  his 
passengers  to  the  Country  Club  before  the  President's  cavalcade 
should  pass  the  house.  The  motorman,  Luke  Madden,  a  new  man 
at  his  employment,  was  arrested,  as  was  the  conductor,  James 
Kelly. 

The  accident  occurred  about  3H  miles  out  of  Pittsfield,  about 
200  yards  from  the  Country  Club,  toward  which  the  President  and 
some  of  his  party  were  beii'Tj  taken. 

The  President,  after  assuring  the  members  of  his  party  that  he 
was  not  seriously  hurt,  approached  the  motorman,  and,  shaking 
his  fist  under  the  latter's  nose,  said  "If  your  car  got  out  of  ''ontrol, 
if  it  got  away  from  you,  why,  then,  that  is  one  thing.  But  if  it 
is  anything  else,  this  is  a  damnable  outrage !" 

"You  don't  suppose  I  tried  to  do  it,  do  j-ou?"  growled  the  motor- 
man,  who  instinctively  recognized  Theodore  Roosevelt.  As  the 
President  turned  away,  the  motormaii  shouted  back  to  him, 
"Well,  I  had  the  right  of  way,  anyway.  You  had  a  right  to  look 
out  for  yourselves." 

After  the  wreck  was  cleared  away  and  the  injured  were  properly 
cared  for,  the  presidential  trip  was  resumed,  but  the  sad  event 
marred  the  pleasure  of  the  remainder  of  the  day. 


Recovering  Swallowed   Gems. 

A  recent  telegram  to  a  daily  paper  from  Greenwich,  Conn.,  says: 
Mrs.  W.  McMaster  Mill's  diamonds,  which  her  pet  bulldog,  Sport, 
swallowed  on  Tuesday  afternoon  while  playing  on  the  bed  in  the 
room  where  the  jewels  lay,  were  recovered  to-day,  and  the  animal 
has  since  been  allowed  his  freedom.  Mrs.  Mills  told  her  fellow- 
boarders  at  the  Silleck  House  this  morning  that  she  had  the  three 
rings  again,  and  that  the  dog  had  truly  swallowed  them,  as  she  sus- 
pected. They  were  uninjured,  Sport  having  taken  them  like  pills. 
The  dog  had  been  under  a  veterinary's  care,  and  last  night  X-ray 
were  used  on  him.  and  the  location  of  the  jewels  was  discovered. 
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New  Telephone  Patents. 

Patents  on  telephone  receivers  have  been  happily  rather  scarce 
of  late,  and  it  is  the  irony  of  fate  that  the  single  telephone  patent  of 
the  issue  of  August  lyih  should  relate  to  the  freakiest  kind  of  a 
freak  receiver.  Mr.  Lemuel  Mcllett,  of  Somerville,  Mass.,  who  is 
responsible  for  this  addition  to  the  innumerable  family  of  telephone 
receivers,  with  the  aim  to  make  a  receiver  more  sensitive  and  loud- 
speaking,  not  only  suspends  the  diaphragm  between  two  springs  but 
mounts  in  the  case  a  number  of  "harmonic  vibrators,"  adapted  to 
vibrate  in  sympathy  with  the  diaphragm  and  so  to  reinforce  its 
vibrations. 

Referring  to  the  drawings,  i  is  a  cup-shaped  steel  casing  in  which 
is  mounted  magnet-core,  2,  carrying  coil,  3.  The  core,  2,  forms  one 
pole  of  the  magnet,  and  the  periphery  of  case,  i,  the  other.  The 
diaphragm  is  simply  held  in  place  by  cover  or  ear-piece,  7,  and  not 
clamped  down  tightly  on  I  by  it.  The  center  of  the  diaphragm  is 
supp<jrted  between  two  coni'al-coiled  springs,  9.  10,  one  of  which 
rests  against  the  lower  side  of  the  cover  7,  and  the  other  on  the  top 
of  the  coil  3.  This  method  of  suspending  the  diaphragm  allows  of 
the  use  of  a  thinner  diaphragm  than  is  ordinarily  employed,  which 
"will  vibrate  more  frt-ciy  in  all  portions,  and  thus  give  better  acou- 
stic effects."  The  function  of  the  "harmonic  vibrators"  had  best 
l>e  described  in  the  inventor's  own  words :  "In  the  space  behind 
the  diaphragm,  6,  I  locate  a  series  of  harmonic  vibrators,  li,  12, 
having  their  outer  ends  secured  to  the  side  wall  of  the  casing,  i. 
and  their  inner  ends  left  free  to  vibrate,  and  directed  radially  inward 
toward  the  center  of  the  casing.  These  vibrators,  which  are  shown 
both  in  the  form  of  reeds  and  of  small  helical  springs,  are  of  diflFcr- 
cnt  lengths,  so  as  to  emit  rlifTerent  ftindanicntal  tones  when  vibrated. 
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and  .11.  Minwn  as  !(>  in  number,  corresponding  to  two  octaves.  A 
greater  or  less  number  of  vibrators  may  be  provided,  or  vibrators 
of  a  difTrrent  character.  When  the  diaphragm.  6.  is  set  in  vibration 
by  a  m.ignctic  impulse,  received  in  the  electromagnet,  emitting  a 
given  tone  or  tones,  one  or  more  of  the  vibrators,  it.  12.  will  be 
.Hympalhctically  or  consonantly  vibrated  and  will  have  the  effect  of 
reinforcing  and  perpetuating  the  vibration  of  the  diaphragm,  and 
thus  increasing  the  loudness  of  the  tone  emitted  thereby."  It  seems 
thai  Mr.  Mcllett  has  invented  a  transmitter  which  is  also  garnished 
with  "harmonic  vibrators."  for  he  says  that  "in  connection  with  a 
receiver  of  this  chara.fr  the  best  results  arc  obtained  by  employ- 
ing a  tr.insmitter  constructed  as  described  in  a  patent.  No.  6(17.546, 
grante<l  to  mo  Febr\iary  5.  loot,  and  timing  the  vibrators  in  each 
instrument  alike." 

The  issue  of  August  26  contributes  hut  one  patent  to  tele- 
phony, covering  a  circuit-closing  dcice.  the  invention  of  Mr. 
A.  B.  Chance,  of  Centralia.  Mo.  The  object  of  the  invention  is 
to  dispense  vith  the  use  of  a  generator  at  the  subscriber's  sta- 


tion and  to  provide  means  actuated  by  the  receiver  hook  for 
calling  central  and  for  automatically  throwing  the  drop  or  ar- 
nunciator  at  the  central  office  to  secure  a  positive  "ring-off." 

Referring  to  the  drawings,  that  to  the  left  shows  a  diagratr. 
of  connections,  and  the  others  details  of  the  improved  switch- 
hook.  The  usual  contacts  for  cutting  oflF  the  bell  circuit  and 
throwing  on  the  talking  circuit  are  made  by  the  rear  extension 
of  the  hook  by  means  of  the  bridge  piece  9,  which  makes  coo- 
tact  with  the  upper  spring   10  when   the  hook  is  down,  and  with 


FIG.   2. — CH.\.N"CE   .\UT0MATIC  CIRCUIT   CLOSER. 


the  two  lower  springs  11  and  12  when  the  hook  is  up.  The  cir- 
cuit-closing device  consists  of  the  contact  plate  18,  to  which  line 
wire  5  is  connected,  and  the  spring  19  having  on  one  side  an  in- 
clined contact-piece  21.  The  pin  20  on  the  hook  rides  on  the 
under  cam  surface  of  21  when  the  hook  is  raised,  pressing  spring 
19  outward,  and  on  the  upper  surface  when  the  hook  is  de- 
pressed, then  forcing  19  into  contact  with  18  and  so  completing 
the  circuit  between  the  two  line  wires,  by  6.  hook  3,  pin  20,  plate 
21  and  spring  19,  causing  the  battery  to  throw  drop  C. 

To  call,  the  subscriber  after  removing  the  receiver  presses  the 
hook  down,  thus  closing  19  on  18  and  throwing  the  drop;  he 
then  releases  the  hook  and  in  returing  pin  20  rides  underneath 
21  and  clears  it.  When  the  receiver  is  replaced,  19  is  again 
closed  on  18  giving  a  "ring-off"  signal.  Mr.  Chance's  little  de- 
vice is  ingenious,  but  the  modern  common  battery  system  is 
even  a  little  more  automatic. 

A  patent  not  previously  noticed,  which  was  granted  July  22 
to  Arthur  T.  M.  Thomson,  of  Elast  Dulwich,  England,  covers 
an  idea  in  the  location  of  supervisory  signal  lamps  which 
i<!     not     likely     to     be     of     much     practical     v.Tlue.       Mr      Thom- 
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FIG.   3. — THOMSON    PLCG. 

son's  improvement  consists  in  setting  the  lamp  in  the  base  of 
the  plug  The  drawing  shows  the  suggestion  sufficiently  not 
to  need  any  description.  We  say  "suggestion"  because  such 
a  plug  would  be  so  unhandy  and  so  difficult  to  dispose  of  in  a 
telephone  switchboard  that  no  sane  telephone  engineer  would 
dream  of  putting  it  there.  Plugs  and  cords  give  quite  enough 
trouble  at  present,  and  a  miniature  incandescent  lamp  is  much 
better  off  in  a  stationary  socket. 


The  Alaska  Cable. 


News  has  been  received  at  San  Francisco,  via  the  steamer 
"Cottage  City"  that  the  cable  between  Skagway  and  Juneau  is  again 
in  working  order.  Sergt.  Bruck  opened  it  for  commercial  dispatches 
August  25.  The  cable  has  given  a  great  deal  of  trouble,  but  it  ts 
said  to  be  giving  good  service  now.  and  little  further  trouble  is 
anticipated. 
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CURRHNT  NEWS  AND  NOTES. 


BERLIN'S  LAST  HORSE-CAR.— A  cable  dispatch  from  Berlin 
says:  "The  last  horse-car  has  disappeared  from  Berlin's  streets, 
owing  to  the  abolition  of  that  means  of  transportation  in  favor  of 
more  modern  conveyances."  In  this  dispatch  "more  modern  con- 
veyances" means  the  plain  old-fashioned  trolley,  among  other  things. 


THE  HIGHEST  LIGHTING  PLANT  was  recently  illustrated 
and  described  by  Harper's  Weekly  as  being  in  Bogota,  South  Amer- 
ica, at  an  elevation  of  8,300  feet  above  sea  level.  Mr.  W.  R.  Swank, 
of  Stratton's  Independence  gold  mine,  in  the  Cripple  Creek  district, 
Colorado,  now  claims  the  "highest"  for  that  mine,  the  elevation  being 
10.000  feet.     Perhaps  even  this  is  not  the  highest  in  the  world. 


MARCONI  AT  WORK.— A  cable  dispatch  from  Ferrol,  Spain,  of 
August  30,  says :  "Signor  Marconi,  aboard  the  Italian  cruiser  "Carlo 
Alberto,"  says  he  is  in  constant  communication  with  Berlin,  as  well  as 
with  British  warships,  from  this  station  and  from  Cornwall.  Signor 
Marconi  declares  that  he  has  solved  the  problem  of  maintaining  the 
integrity  of  individual  simultaneous  messages."  Mr.  Marconi  was 
received  recently  by  the  Czar,  and  treated  by  him  with  great  honor. 


LIGHTING  SQUABBLE  AT  HAVANA.— A  cable  dispatch 
from  Havana,  of  August  30,  says :  The  Municipal  Council  of  Ha- 
vana to-day  passed,  almost  unanimously,  a  resolution  asking  the 
House  of  Representatives  to  impeach  the  Secretary  of  Public  Works, 
Manuel  Luciano  Diaz,  for  granting  a  concession  for  the  electric 
lighting  of  Havana,  on  the  ground  that  the  act  of  the  secretary  was 
unconstitutional,  as  the  granting  of  municipal  concessions  is  within 
the  province  of  the  Municipal  Council  only.  It  is  thought  that  the 
House  of  Representatives,  backed  by  the  influence  of  the  Municipal 
Council,  may  take  some  radical  action  in  the  matter. 


NEWS  FROM  PARIS.— M:ix  O'Rell,  the  well-known  literatteur, 
is  evidently  a  little  off  in  his  knowledge  of  electricity,  as  witness  the 
following  news  furnished  by  him  from  Paris :  "It  is  not  sufficient 
for  the  Parisians  to  have  to  avoid  their  cabs  which  aim  at  them, 
or  to  do  their  best  to  get  out  of  the  way  of  the  automobiles,  which 
are  allowed  to  go  at  the  rate  of  30  miles  an  hour  in  the  main  thor- 
oughfares of  Paris,  but  they  will  have  to  be  careful  to  escape  electro- 
cution on  the  very  wood  pavements.  In  many  parts  of  the  French 
capital  the  street-car  rails  press  so  much  on  the  wood  pavement  that 
the  cables,  which  supply  electricity,  transform  the  surface  into  an 
electric  battery.  The  other  day,  on  the  Avenue  de  la  Republique,  it 
was  amusing  to  witness  horses  and  foot  passengers  executing  wild 
dances  over  which  they  had  no  control." 

MISSISSIPPI  POWER.— At  the  coming  meeting  of  the  Trans- 
Mississippi  Commercial  Congress,  at  St.  Paul,  a  proposition  will  be 
submitted  for  damming  the  river  at  Keokuk,  the  foot  of  the  Des 
Moines  Rapids.  If  Congress  will  permit  the  obstruction,  the  fall 
will  afford  60,000  electrical  horse-power  for  commercial  use.  Be- 
tween Leclaire  and  the  cities  of  Rock  Island  and  Davenport,  the  river 
falls  24  feet  in  14  miles.  Below  this  fall  is  another,  between  Mont- 
rose and  Keokuk,  where  the  river  falls  23  feet  in  12  miles.  In  addition 
to  the  normal  fall  there  is  another  source  of  power  in  the  flood  water. 
The  river  fluctuates  in  level  to  the  extent  of  51  feet  at  Cairo,  and  the 
variation  is  about  15  feet  as  far  down  as  New  Orleans.  All  along 
this  course  there  are  valleys  in  which  private  enterprise  might  im- 
pound flood  water,  to  be  used  for  power  after  the  main  stream  had 
fallen  to  its  normal  level. 


A''.  E.  L.  A. — The  National  Electric  Light  Association  repoits  the 
following  new  members  :  Akron,  Ohio — The  Northern  Ohio  Traction 
Company ;  Bellevue,  Pa. — Ohio  Valley  Electric  Company ;  Canon 
City,  Colo. — The  Colorado  Electric  Power  Company ;  Danville,  Pa. — 
Standard  Electric  Light  Company ;  Dixon,  111. — Dixon  Power  and 
Lighting  Company;  Ionia,  Mich. — Ionia  Electric  Company;  Ken- 
osha, Wis. — Kenosha  Gas  and  Electric  Company;  Leipsic,  Ohio — 
Leipsic  Electric  Light,  Heat  and  Power  Plant ;  Lyons,  N.  Y. — Wayne 
Country  Electric  Company;  Lynchburg,  Pa.— Lynchburg  Traction 
and  Light  Company;  Niagara  Falls,  N.  Y.— Buffalo  and  Niagara 
Falls  Electric  Light  and  Power  Company;  Pottsdam,  N.  Y.— The 
Pottsdam  Electric  Light  and  Power  Company ;  Pocatello,  Idaho— The 
American  Falls  Power,  Light  and  Water  Company;  Richfield 
Springs.  N.  Y.— Richfield   Springs  Electric  Light  and   Power  Com- 


pany ;  Rhinelander,  Wis. — Rhinelander  Lighting  Company ;  Stockton, 
Calif. — Stockton  Gas  and  Electric  Company;  Waynesboro,  Pa. — 
Waynesboro  Electric  Light  and  Power  Company.  The  Association 
has  just  issued  a  printed  list  of  membership  up  to  August  i. 


AMERICAN  ELECTRIC  AND  AUTOMOBILE  PATENTS 
MONTHLY.--T\\t.  third  issue  of  this  important  patent  publication 
covers  the  month  of  March.  Every  patent  issued  during  that  month 
relating  to  electricity  and  automobiles  is  represented  by  all  of  the 
drawings,  a  brief  of  the  specifications  and  all  of  the  claims.  A  feature 
of  particular  value  is  an  appendix,  giving  the  number,  name  and  date 
of  references  cited  in  examination  of  applications.  As  an  example, 
we  quote  the  following  references  to  the  transformer  patent,  granted 
March  18  to  Thomson  and  Houston  on  an  application  filed  Feb.  19, 
1887.  The  numbers  refer  to  patents  cited :  Zipernowski  et  al.,  352,105, 
Nov.  2,  1888,  and  March  3,  1885,  Austria;  Gaulard  &  Gibbs,  351,589. 
Oct.  28,  1886;  see  article  in  Engineering,  March  3,  1888,  p.  205  ;  Ripley, 
347,642,  August  17,  1886;  14,190,  1852,  England.  Interference  with 
application  of  W.  K.  Freeman,  Astoria,  N.  Y. ;  A.  Bernstein,  Boston. 
Mass. ;  R.  M.  Hunter,  Philadelphia,  Pa. ;  patent  to  Gaulard  &  Gibbs, 
Oct.  28,  1886,  351,589;  E.  Thomson,  Lynn,  Mass.,  and  E.  Thomson, 
Lynn,  Mass. ;  decision  unfavorable.  Interference  with  application  of 
W.  K.  Freeman,  Brooklyn,  N.  Y. ;  Westinghouse  Electric  Company, 
Pittsburg,  Pa.,  and  J.  D.  Gibbs,  Middlesex  County,  England :  de- 
cision favorable  to  Freeman.  Another  patent  granted  to  Alfred  C. 
Gilmore  on  an  automatic  telegraph  was  the  subject  of  24  citations  of 
patents,  dating  from  1868  to  1901. 


MERCURY  VAPOR  LAMP.—m  his  experiments  with  mercury 
vapor  lamps,  Mr.  Cooper-Hewitt  established  that  a  fi.xed  relation 
should  exist  between  the  cross-sectional  area  of  a  tube  and  its  sur- 
face. It  has  also  been  found  that  the  highest  efficiency  is  obtained 
with  a  small  area  of  cross-section  and  a  large  section  of  surface. 
In  a  patent,  issued  August  26,  to  Henry  Noel  Potter,  it  is  also  stated 
to  be  advantageous  to  increase  the  radiating  surface  and  decrease  the 
cross-section  of  the  luminous  stream,  for  the  specific  reasons  that 
the  portions  of  gas  or  vapor  lying  near  the  surface  of  the  luminous 
stream  are  somewhat  opaque  to  the  light  rays  given  off  by  the  more 
central  portions  of  the  gas,  and  that  the  vapor  mercury  has  a  temper- 
ature of  maximum  efficiency  bej-ond  which  it  is  easily  possible  to 
heat  it.  To  meet  these  several  conditions  a  tube  is  described,  the 
central  portion  of  which  is  occupied  by  a  glass  rod  or  tube,  thereby 
confining  the  vapor  stream  to  a  contracted  annular  passage  ;  and  to 
counteract  the  tendency  of  the  mercury  vapor  to  become  heated 
to  a  temperature  above  that  of  maximum  efficiency,  the  vapor  tube 
is  surrounded  by  a  vacuum  jacket  of  glass.  Another  detail  consists 
in  the  use  of  a  heating  wire  coiled  about  the  vapor  tube.  The  ar- 
rangement of  circuits  is  such  that  in  starting  up,  a  current  is  passed 
about  this  heating  coil  in  order  to  warm  up  the  vapor  of  the  lamp, 
and  as  soon  as  sufficient  conductance  has  been  thus  obtained,  the 
heating  circuit  is  automatically  interrupted  and  the  tube  operates 
normall}'. 


Letters  to  the  Editors. 


Graphical  Calculation  of  Synchronous  Motors. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — From  Prof.  Blondel's  letter  in  your  issue  of  August  16, 
it  would  appear  that  he  considers  that  I  made  use  without  due 
credit  of  material  published  by  him.  In  this  connection  I  wish  to 
say  that  I  never  read  any  of  the  articles  to  which  Prof.  Blondel 
refers,  and  that  the  method  which  I  published  in  your  columns  of 
May  17,  1902,  is  an  application  of  a  general  method  of  making  alter- 
nating current  calculations  developed  and  published  by  me  under  the 
title  of  "An  Alternating  Current  Calculating  Device." 

Stanford  University,  Cal.  F.  G.  Baum. 


Humming  of  Telephone  Wires. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — On  page  175  of  your  journal  of  August  2,  1902,  it  is  stated 
that  Mason  Grover,  of  Bidwell,  Ohio,  has  obtained  a  patent,  dated 
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juiy  22,  lor  a  oaiiijicr  fit-igri«  u  lo  pi  cent  the  humming  of  telephone 
wires.  I  Uke  the  liberty  of  obser\ing  that  this  is  a  very  old  device. 
The  German  Reichs-Post  has  been  u.sing  these  rubber  dampers  for  the 
past  fifteen  years.  It  is  a  well-known  fact  that  in  Germany  all  tele- 
phone wires  arc  aerial  and  carried  over  the  house-tops  on  iron  poles 
fastened  to  the  roofs  and  spaced  about  150  feet  apart.  These  iron 
poles  are  provided  with  iron  cross  arms,  which  are  the  points  of 
atuchment  and  support  for  the  wires.  In  order  to  prevent  the  noise 
in  the  wires  produced  by  vibrations  of  the  air  and  which  noise  is 


transmitted  through  the  entire  house  or  house?  used  as  a  support  for 
such  wires,  especially  for  the  winter  months,  the  German  Reich>- 
Post  uses  these  rubber  dampers  and  by  them  deadens  the  singing  of 
the  wires.  The  rubber  cylinder  is  about  four  inches  long  and 
one-half  inch  in  diameter,  and  is  split  lengthwise.  After  the 
rubber  cylinder  is  in  place  on  the  conductor  it  is  bound  spirally  with 
very  fine  wire  to  keep  it  in  place.  Thus  you  see  this  so-called  in- 
vention is  as  old  as  Methusalem. 
New  York  City.  Geo.  D.  Roeoelspergek. 


Dynamos,  Motors  and  Transformcss. 

Rating  of  Motors  and  Generators. — Rascu. — His  recent  Internat. 
Tramway  Union  paper  in  full.  It  is  a  report  on  the  question  what 
basis  should  one  adopt  in  estimating  the  power  of  motors  and  gen- 
erators, taking  into  account  the  different  elements  which  may  enter 
into  this  calculation,  such  as  output,  speed,  torque,  heating,  etc.  In 
rating  the  power  of  a  motor,  a  distinction  should  be  made  between 
the  power  received  by  the  motor  and  that  given  out  by  it.  He,  there- 
fore, recommends  the  German  terminology,  according  to  which 
mechanical  power  should  always  be  given  in  horse-power,  and  elec- 
tric power  in  watts.  It  follows  that  a  motor  of  25-hp  is  always  a 
motor  which  gives  out,  and  not  one  that  receives,  2S-hp.  In  giving 
the  power  of  a  motor  there  should  always  be  added  to  it  an  indica- 
tion of  the  kind  of  service — whether  intermittent  service  or  momen- 
tary service  or  continuous  service  and  when  dealing  with  a  momen- 
tary or  intermittent  service  there  should  also  be  given  the  number 
of  hours  corresponding  to  the  length  of  the  service.  It  is,  in  fact, 
evident  that  the  same  machine  may  for  each  of  the  three  categories 
of  service  yield  quite  different  powers.  The  German  regulations  de- 
termine as  the  normal  power  of  a  traction  motor  that  which  in  the 
test  room  can  be  yieldctl  during  one  hour  without  causing  the  tem- 
perature to  rise  above  the  admissible  limits.  The  author  thinks 
that  the  trial  of  one  hour  is  insufficient.  He  gives  a  formula  for 
determining  the  duration  of  the  test,  according  to  the  conditions  of 
the  service.  The  number  of  hours  during  which  the  motor  should 
be  tested  under  full  load  is  the  excess  of  the  temperature  over  that 
of  the  atmosphere,  multiplied  by  the  number  of  hours  during  which 
the  motor  is  working  in  service,  divided  by  the  sum  of  the  temper- 
aliirc  excess  and  2K  times  the  number  of  hours  during  which  the 
motor  is  not  subjected  to  the  electric  current.  Concerning  overload, 
tramway  engineers  arc,  in  general,  of  the  opinion  that  an  overload  of 
40  per  cent,  during  three  minutes  should  be  regarded  as  insufficient. 
One  company  suggests  an  overload  of  100  per  cent,  during  sonic 
seconds,  another  one  goes  as  far  as  even  to  require  this  overload 
for  a  period  of  five  minutes,  and  requires  at  the  same  time  that  the 
limit  of  admissible  heating  shall  be  diminished  by  20*  C. ;  the  author 
does  not  believe  that  this  dimintition  is  justified.  Concerning  the 
limit  of  temperature,  he  quotes  the  results  obtained  by  Dettmar ;  a 
temperature  of  gs'  C  may  be  considered  as  perfectly  admissible  for 
stationary  windmgs :  nn  (he  contrary,  for  the  rotating  coils  this 
temperature  of  05"  C.  should  be  regarded  as  an  extreme  one,  and  is 
not  t(i  be  allowed  in  a  well-adjusted  machine.  Resides,  as  an  atmos- 
pheric temperature  of  .15°  C.  is  in  no  way  extraordinary,  it  results 
in  the  casr  of  a  cotton  insulation  that  a  limit  of  60°  C.  overheating  is 
permissible.  The  author  suggests  that  a  manufacturer  should  give 
for  half-load,  normal  load,  and  50  per  cent,  overload,  the  following: 
the  current  in  amperes,  the  torque  in  kilogram  meters,  the  number 
of  revolutions  per  mintile.  and  the  efficiency.  Concerning  efficiency, 
it  will  he  neces.sary  to  specify  in  e\ery  case  if  the  efficiency  of  the 
motor  alone  is  required  <^r  that  of  the  whole  car.  This  latter  informa- 
tion will  naturally  l>e  asked  for.  when  the  motors  and  car  trucks  are 
ordered  frotn  the  same  factory. — Lend.  Elcc.  August  8 

Definition  cf  Artnature.—S\}iGtn.—A  communication  in  which  he 
recommends  defining  the  armature  (anker)  of  an  electric  tnachinc 
as  "that  part  in  which  the  linc5  of  magnetic  flux,  produced  by  the 
primary  excitation,  are  to  be  closed." — £/«•*■.  Zeit.,  July  24. 

Dkttm.xr.— .'\  rommunication  in  which  he  criticizes  the  recent  sug- 
gestion of  Zicgenbcrg  («luly  noticed  in  the  Digest),  and  defends  the 


definition  of  the  committee  of  standardization  of  the  Association  of 
German  Electrical  Engineers.  In  an  induction  motor,  both  stator 
and  rotor  are  armatures ;  the  one  is  the  primary  armature,  the  other 
the  secondary  armature. — Elek.  Zeit.,  July  24. 

REFERENCE. 

frame  for  Alternators. — Boehmlaender. — A  brief  paper,  read  be- 
fore the  Berlin  Electrical  Society,  on  a  new  frame  construction  for 
alternating-current  machines,  used  by  Siemens  &  Halske.  The  con- 
struction is  well  shown  in  several  illustrations. — Elek.  Zeit.,  July  24. 

Power. 

Electric  Hoisting  Machines  in  Mines. — A  profusely  illustrated  ar- 
ticle on  electrically-driven  hoisting  machines.  The  first  machines  de- 
scribed are  installed  at  a  mine  in  Dortmund  for  hauling  from  a 
depth  of  2,296  feet,  100  tons  of  coal  per  hour.  The  machine  is  worked 
by  a  2,000-volt,  three-phase  induction  motor,  the  armature  of  which 
is  keyed  directly  on  the  pulley  shaft.  The  starting  and  speed  regula- 
tion of  the  motor  are  effected  by  a  liquid  resistance  in  the  rotor  cir- 
cuit. Each  of  the  three  phases  of  the  rotor  circuit  is  led  to  electrode 
plates ;  these  are  insulated  and  suspended  in  a  tank,  in  which  circu- 
lates a  solution  of  soda,  .-^s  usual,  the  resistance  in  the  circuit  de- 
creases in  proportion  as  the  solution  is  made  to  rise  in  the  tank. 
causing  the  motor  to  run  at  a  higher  speed ;  full  speed  is  reached 
when  the  solution  is  at  its  highest  level  in  the  tank.  The  power- 
house contains  three  550-kw,  three-phase  alternators,  the  frequency 
being  50;  they  supply,  besides  the  hoisting  machine,  an  electric 
mining  pump  and  apparatus,  both  in  the  mine  and  at  the  surface. 
Another  installation  in  a  mine  in  Saxony  is  also  described.  Direct- 
current  motors  are  u.sed  here.  The  starting  of  the  motors  and  the 
speed  regulations  arc  carried  out  without  the  aid  of  resistance  in  lh« 
main  line,  and.  therefore,  without  energy  losses.  Each  motor  is 
always  supplied  by  the  corresponding  d\Tiamo  with  the  necessary 
current  at  the  required  pressure.  The  dynamo  is  separately  excited 
by  a  small  exciting  dynamo,  worked  by  belting  from  the  steam  engine 
shaft.  The  controller  of  the  hoisting  machine  is  inserted  in  the 
exciting  dynamo  circuit. — Lond.  Eng'ing.  August  i. 

references. 

Steam  Turbines  and  Engines  for  Large  Generating  Stations. — \  de- 
tailed account  of  the  discussion  which  followed  Fcdden  and  Day's 
•Mun.  Elcc.  .Ass'n.  papers,  recently  noticed  in  the  Digest. — Lond.  Elcc, 
August  I. 

Srinss  Poxver  Station. — Perkins. — An  illustrated  description  of 
the  central  station  of  Romanshorn.  Switzerland.  The  2.250-volt, 
three-phase  generators  are  driven  by  gas  engines,  their  total  capacity 
being  250-hp. — Elec.  Rev.,  August  9. 

Traction. 

Polyf>haje  Traction. — ZiEHL. — A  communication  in  which  he  criti- 
cizes a  statement  in  a  recent  paper  of  Niethammer.  that  "'under  other- 
wise equal  conditions"  a  three-phase  induction  motor  absorbs  con- 
siderably more  power  and  heats  up  more  than  a  direct-current  series 
motor.  The  advantage  of  the  latter  is  that  at  starting,  when  the 
current  increases,  the  magnetic  flux  also  increases;  as  the  torque  is 
proportional  to  the  product  of  magnetic  flux  and  current,  if  the 
torque  is  increased,  the  maximum  current  is  not  increased  to  the 
same  degree,  nor  the  heat  loss  which  is  proportional  to  the  square 
of  the  current.  In  three-phase  induction  motors,  on  the  other  hand, 
the  field  decreases  during  starting,  and  this  is  a  disadvantage.     But 
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this  disadvantage  can  be  avoided,  if  the  motor  is  excited  by  the  three 
phases  with  1.73  times  the  voltage,  i.  e.,  the  motor  is  changed  from 
star  connection  to  delta  connection,  or  what  is  the  same,  the  phases 
of  the  transformer  supplying  the  motor  are  changed  in  reversed 
direction.  The  latter  arrangement  is  used  by  Siemens  &  Halske  on 
their  experimental  high-speed  motor-car.  He  shows  that  with  this 
arrangement  the  three-phase  induction  motor  is  superior  to  the  direct- 
current  motor  during  starting  in  regard  to  heating.  He  claims  that 
the  three-phase  motor  is  most  suitable  for  fulfilling  the  problem  to 
get  the  maximum  power  from  the  smallest  space,  and  the  highest 
efficiency  with  the  best  conditions  of  cooling.  At  the  conclusion  of 
his  communication,  he  suggests  the  following,  "mechanical  connec- 
tion in  cascade"  of  one  or  two  motors.  Both  case  and  armature 
revolve  around  the  axle  of  the  motor-car,  for  instance  the  armature 
with  the  axle  rotates  in  one  direction,  while  the  case  rotates  in  the 
opposite  direction ;  the  latter  acts  on  a  second  axle  through  a  gear- 
ing, or  it  may  be  connected  mechanically  to  one  part  of  another  motor. 
Both  motors  mounted  on  one  axle,  are  suitably  so  coupled  that  the 
armature  of  each  motor  is  rigidly  mechanically  connected  with  the 
case  of  the  other  motor.  When  rotor  and  stator  revolve  with  equal 
speed,  a  200-hp,  so-periods,  4-pole  motor,  directly  mounted  on  the 
axle,  would  give  about  750  revolutions.  Both  armature  and  case 
transmit  each  100  hp,  i.  e.,  together  200  hp. — Elek.  Zeit.,  July  17. 

Y oungstown  and  Sharon  Railway  and  Light  Company. — An  illus- 
trated description  of  this  recently  completed  syste^m.  The  company 
owns  a  large  number  of  electric  light  companies,  street  railway  com- 
panies, gas  companies,  etc.,  which  were  operated  independently  in  the 
district,  and  has  consolidated  these  various  properties  into  a  unified 
whole.  The  various  electric  power  stations  of  the  companies  enter- 
ing into  the  combination  have  been  discarded,  and  one  central  power 
station  has  been  built  for  the  operation  of  the  entire  system.  The  new 
central  station  has  a  capacity  of  over  2,000  kw,  generating  two-phase 
current  at  2,250  volts  and  60  cycles.  This  is  stepped-up  to  10,000 
volts,  three-phase,  and  transmitted  to  three  substations  on  the  differ- 
ent divisions.  Lighting  circuits  are  supplied  from  the  same  station. 
The  business  of  the  company  has  so  far  exceeded  the  original  esti- 
mates, that  a  i,ooo-kw  generating  unit  is  in  contemplation.  There 
are  two  transmission  circuits,  so  arranged  that  they  may  be  operated 
independently  or  in  parallel,  as  the  conditions  demand.  At  times  of 
heavy  load  the  railway,  lighting  and  power  business  is  operated  in 
parallel;  but  at  times,  when  the  lead  is  comparatively  light,  better 
results  are  obtained  by  operating  the  light  separately  from  the  rail- 
way and  power  circuits,  and  this  method  has  been  adopted.  The  sub- 
stations contain  200-kw  rotary  converters,  each  station  having  two 
machines.  Two  of  the  substations  contain  storage  batteries,  one  of 
160  amp. -hours,  and  the  other  of  240  amp.-hours.  The  rail  in  the 
streets  of  the  towns  is  of  girder  section,  but  where  the  track  runs 
on  the  company's  own  right  of  way,  T-rail  is  used.  Copper  bonds 
are  placed  under  the  plates  of  the  rail  joints,  and  cross-bonds  are 
used  every  500  feet.  Double  trolley  wire  is  used  throughout.  It 
also  has  an  electric  locomotive  equipped  with  air-brake  apparatus 
and  hose  couplings,  and  can  be  attached  to  a  number  of  standard 
steam  railroad  freight  cars  if  desired.  This  locomotive  has  detach- 
able noses,  so  that  it  can  be  used  as  a  snow  plow  if  desired. — St.  R'y 
Jour.,  August  2,  and  Internat.  Ed.,  August. 

Municipal  Ownership  in  England. — Porter. — A  brief  history  of  the 
present  movement,  in  England,  in  opposition  to  municipal  ownership, 
and  a  summary  of  the  effects  which  have  been  produced  by  the 
various  municipal  undertakings  now  in  existence.  The  backward 
condition  of  electrical  industries  in  England  is  in  a  very  large 
measure  due  to  the  operation  of  the  tramway  act  of  1870,  which  en- 
ables municipalities  to  come  in  at  the  end  of  21  years  of  operation  by 
private  enterprise  and  practically  confiscate  the  property  and  good- 
will. With  the  expection  of  two  or  three  exceptionally  well-managed 
companies'  plants,  British  municipal  plants  are  never  so  well  nor  so 
economically  operated  as  the  private  plants,  nor  do  they  serve  the 
public  so  advantageously.  Electric  lighting  is  found  to  be  in  a 
similar  condition.  Public  ownership  of  telegraph  and  telephone 
franchises  has  created  a  great  stagnation,  and  the  government  lines 
have  complete  monopoly,  which  militates  strongly  against  efficient 
service. — St.  R'y  Jour.,  August  2,  and  Intertiat.  Ed.,  August. 

Electrolysis  in  Water  Pipes. — Humphreys. — A  paper  read  before 
the  British  Association  of  Waterworks  Engineers.  He  gives  a  gen- 
eral review  of  the  subject,  but  does  not  seem  to  give  anything  new. 
There  is  an  appendix,  containing  the  report  of  a  special  committee  on 
this  subject.    In  this  report  it  is  said  that  there  is  no  known  practical 


method  by  which  owners  of  underground  pipes  can  protect  them- 
selves against  electrolytic  injury  from  single  trolley  current3,  but 
that  there  are  two  methods  of  operating  electric  railways  by  which 
the  return  currents  are  kept  out  of  the  ground ;  the  conduit  system 
and  the  double-trolley  system.  The  conduit  system  is  peculiarly 
adapted  to  the  larger  cities;  the  double-trolley  system,  it  is  claimed, 
"is  entirely  practical,  possesses  many  advantages  over  the  single 
trolley,  is  more  economical  in  operation  and  maintenance,  and  com- 
pletely stops  the  injury  to  the  pipes."  No  connections  should  be 
made  between  pipes  and  rails  or  other  return  conductors — Lond. 
Elec.  Eng.,  August  8. 

REFERENCE. 

Current  Distribution  on  Railroad  Networks. — Pfokr. — An  article 
in  which  he  describes  a  graphical  method  for  determining  the  current 
distribution  in  electric  railroad  lines.  He  first  considers  the  case 
of  several  power  houses  situated  along  1  single  line,  at  a  greater  or 
smaller  distance  from  the  road.  After  that  he  considers  the  case  in 
which  the  line  branches  into  several  roads.  The  method  used  by  the 
author  is  a  graphical  one,  and  an  extension  of  an  older  method  de- 
scribed by  him. — Elek.  Zeit.,  July  24. 

Installations,  Systems  and  Appliances. 

Sparking  in  Sivifches. — Russell. — A  summary  of  an  investigation 
of  Paterson  and  himself,  in  which  he  reaches  the  following  conclu- 
sions :  The  spark  at  break  ought  to  be  taken  as  a  guide  to  the  rating 
of  a  switch  for  use  on  direct-current  circuits.  The  shape  of  the  ter- 
minals does  not  make  much  difference  in  the  length  of  the  spark. 
The  effect  of  increasing  the  speed  of  the  break  above  that  ordinary 
used  is  small.  The  effect  of  a  douule  break  is  to  make  the  length 
of  the  sparks  the  same  as  the  length  of  a  spark  with  the  same  cur- 
rent at  half  the  voltage.  The  difference  in  the  length  of  the  spark 
when  copper,  steel  or  zinc  is  used  is  not  great.  In  small  double- 
break  switches  for  use  on  circuits  of  200  volts  and  upwards,  when 
the  trailing  spark  just  fails  to  bridge  the  air-gap,  the  factor  of  safety 
is  2.  In  double-break  switches  for  large  currents  under  the  same 
circumstances,  the  factor  of  safety  is  greater  than  2. — Lond.  Elec. 
Times,  July  31. 

references. 

German  Central  Station. — Gassner. — An  illustrated  description  of 
the  central  station  of  Ludwigshafen.  It  contains  at  present  three 
400-hp  generating  units,  while  space  is  available  to  increase  the  capac- 
ity to  6,000  hp.  The  three-phase  current  system  is  used,  the  voltage 
of  transmission  being  3,000 ;  in  transformer  stations  the  voltage  is 
reduced  to  125,  and  from  there  the  secondary  network  is  supplied. 
The  direct-current  for  traction  is  generated  in  the  power  house  it- 
self, the  direct-current  dynamos  being  mounted  on  the  same  axle 
with  the  three-phase  generators. — Elek.  Zeit.,  July  24. 

Earthing. — Proctor. — His  Mun.  Elec.  Ass'n.  paper  in  full,  together 
with  a  detailed  account  o'  the  discussion  which  followed,  abstracts 
of  which  have  been  noticed  recently  in  the  Digest. — Lond.  Elec, 
August  I. 

High-Tension  Switches. — Schuh. — An  illustrated  ar'icle  on 
switches  and  circuit  breakers  of  a  Swiss  company,  in  which  the  well- 
known  horn  arraiigement  is  used. — Elek.  Zeit.,  July  24. 

Wires,  Wiring  and  Conduits. 

Electric  Resistance  of  Insulators. — Rood. — An  account  of  meas- 
urements of  the  internal  resistance  and  of  the  surface  resistance  of 
glass,  quartz,  mica,  ebonite  and  guttapercha.  The  following  values 
of  the  internal  resistance  refer  to  a  plate  of  one  square  cm.  in  area 
an  \  a  thick.iess  of  one  mm. ;  quartz,  885,000  ohms ;  guttapercha,  18,- 
500,000  ohms;  ebonite,  55,000,000;  mica,  133,000,000.  The  following 
values  of  the  surface  resistance  refer  to  "one  surface  of  one  sq.  cm. 
between  the  terminals;"  commercial  window  glass,  1,590.000  ohms; 
cobalt  glass,  22,000,000  ohms :  mica,  50,760,000 ;  guttapercha,  432  000,- 
000;  quartz,  521,000,000;  ebonite,  2,000,000,000  ohms.  These  values 
are  to  be  regarded  only  as  first  approxim?tes. — Ant.  Jour.  Sc, 
August. 

Ei.ectro-Physics  and  Magnetism. 

Crefnieu's  Experiments. — Cremieu. — A  description  of  some  further 
experiments  made  to  meet  the  objections  raised  against  his  results. 
He  claims  to  have  experimental  certainty  that  in  the  electric  convec- 
tion experiment  a  charge  is  carried  along  with  its  ponderable  support; 
that  only  this  charge  acts  upon  the  magnetometer,  and  that  no  appre- 
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cJablc  loss  of  charge  occurs  during  the  movement.  The  convection 
apparatus  consists  of  a  horizontal  ebonite  disc  244  cm.  in  diameter, 
with  a  sector  of  gilt  micanite.  The  observations  showed  impulses 
up'^n  the  magnetic  system  whenever  the  sectors  were  charged  or  dis- 
charged, and  usually  in  the  sense  in  which  a  permanent  deflection 
could  be  theoretically  expected.  Sometimes,  also,  there  was  a  slight 
permanent  deflection  in  the  expected  sense,  but  both  impulses  and 
deflection  died  away  as  the  apparatus  continued  working.  No  quan- 
titative relation  Ix-twten  the  amount  of  charge  and  the  deviation  could 
be  detected.  On  reversing  the  disc  with  unchargt-d  sectors,  the  de- 
flections also  occur  occasionally,  but  in  the  opposite  sense.  The 
sectors  were  charged  and  discharged  during  every  revolution. — 
Comptcs  Hindus,  July  7;  L'Eclairage  Elec,  July  26;  abstracted  in 
Lond.  Elec,  August  i. 

Mognehc  Effect  of  Electric  Displacement .—W HnY.HZ.\n.— An  ac- 
count of  an  cxpcr;mcntal  investigation.  Ma,\wcll  assumes  ihat  tiie 
phenomenon  of  polarization  in  a  dielectric  consists  of  an  actual  prop- 
agatujn  or  displacement  of  charge  in  the  direction  of  polarization, 
and  that  the  "displacement  current"  has  the  same  magnetic  effect  as 
a  conduction  current,  so  that  in  the  case  of  a  condenser  the  magnetic 
effect  in  the  neighborhood,  incident  upon  any  change  of  charge,  would 
be  due  to  the  combined  influence  of  the  current  in  the  charging  wires 
and  the  displacement  current  in  the  dielectric.  Such  a  direct  magnetic 
effect  of  the  displacement  has,  however,  never  been  satisfactorily  ob- 
served. The  author  has  made  a  long  scries  of  experiments.  In  prin- 
ciple his  method  is  to  subject  a  piece  of  a  dielectric  to  an  alternating 
electric  field,  and  also  to  an  alternating  magnetic  field,  the  directions 
of  the  two  being  at  right  angles  in  space;  lo  adjust  the  phases  of  the 
two  to  give  the  maximum  effect  of  the  displacement-current  reaction 
against  the  magnetic  field,  and  to  look  for  motion  of  the  dielectric  in 
a  direction  perpendicular  to  the  plane  including  the  directions  of  the 
electric  and  magnetic  fields.  He  used  four  different  forms  of  appa- 
ratus, in  each  of  which  a  block  of  dielectric  was  hung  rigidly  at  each 
end  of  a  light  beam  which  was  suspended  horizontally  on  a  quartz 
fiber  attached  at  its  center.  The  phase  of  cither  the  electric  or  the 
magnetic  field  on  one  block  being  180  degrees  from  that  on  the  other, 
the  other  field  having  the  same  phase  for  each  block,  the  reaction  of 
the  flisplacement  current  on  the  magnetic  field  would  be  opposite  at 
the  two  ends  of  the  beam,  causing  a  couple  to  act  on  the  fiber  sus- 
pension. He  made  a  great  many  experiments,  the  results  of  which 
are  different,  but  the  mass  of  the  evidence  of  his  research  is  against 
the  presence  of  the  magnetic  effect  of  electric  displacement  in  an 
amount  given  by  Maxwell's  theory.  He  intends  to  continue  his  in- 
vestigation.— Am.  Jour.  Sc,  August. 

Luminous  Gas  Surrounding  a  Wire. — Borgmann. — A  description 
of  the  peculiar  light  effects  observed  in  a  vacuum  lube  traversed  from 
end  to  end  by  a  fused-in  wire,  one  end  of  which  is  free,  the  other  is 
aitachc<l  to  a  secondary  pole  of  an  induction  coil;  the  other  pole  of 
which  is  put  to  earth.  By  putting  a  condenser  between  the  tube  and 
the  roil,  the  intensity  of  the  luminosity  can  be  varied.  He  describes 
in  detail  the  various  phenoiiuiia  noticed  when  the  tube  is  joined  to 
the  positive  or  negative  pole,  and  when  the  poles  of  the  coil  are 
joined  by  a  spark-gap  or  not.  The  tube  being  attached  to  the  positive 
polo,  and  a  spark-gap  being  inserted  in  parallel,  the  wire  is  surrounded 
by  a  scries  of  luminous  lenses,  wHich  are  subject  to  magnetic  deflec- 
tion. Under  the  influence  of  a  strong  magnetic  field  at  right  angles 
to  the  wire,  the  lenses  incline  to  the  axis  of  the  tube,  and  then  begin 
lo  move  slowly  in  the  direction  of  inclination;  after  moving  a  short 
distance  they  disappe.nr.  but  new  ones  appear  in  their  original  places, 
tlir  process  bcinR  repealed  indefinitely.— /^Ayj.  Zcit.,  July  i  ;  abstracted 
in  I.ond   Elec,  August  i. 

RKFERF-NCE. 

/  rvrestnal  ,Uij/;»u/i.oH,^The  June  number  contains  a  brief  mathe- 
matical paper  by  Nippoldt,  on  a  theorem  on  the  Fourier  series  and  its 
application  in  gc^^physics ;  a  note  by  Bauer  on  the  magnetic  disturb- 
ance during  the  eruption  of  Mount  Pelcc.  Martinique;  a  note  in  Ger- 
man, by  Haussinann.  on  a  disturbing  factor  in  suspension  on  points 
for  measuremonts  of  declination;  a  note  in  German,  by  Hellniann.  on 
Gilbert's  He  Magnets;  an  article,  by  Lcyst,  on  Paul  Passalkij  and 
his  last  work  on  terrestrial  magnetism;  a  biographical  sketch  of 
Christopher  Hanstcen  ;  a  sketch,  by  Cady,  of  the  life  and  work  of  Max 
Eschenh.ngen.  and  an  article,  by  Rirkcland.  on  the  proposed  magnetic 
researches  of  the  Norwegian  polar  station  in  1002-3.— r^rr.  Mag., 
Tune. 


Electro-chemistry  and  Batteries. 

The  Financial  Basis  and  Design  of  Electrolytic  Metal  Refineries. — 
Philip. — The  first  part  of  an  article  giving  various  statistical  data  and 
formulas.  He  has  for  many  years  collected  and  tabulated  all  the 
available  details  in  order  to  elaborate  a  connected  scheme,  by  means 
of  which  the  task  of  designing  an  electrolytic  refinery  upon  a  sound 
financial  basis  might  be  successfully  undertaken.  The  general  method 
adopted  has  been  to  arrive  at  a  formula  for  any  given  item  of  outlay, 
expressed  in  terms  of  all  the  variables  involved,  and  then  to  insert 
in  this  a  constant  or  constants  obtained  by  calculation  from  all  the 
available  trustworthy  figures  hitherto  published  with  regard  to  the 
particular  item  of  outlay  under  consideration.  He  thus  arrives  at  a 
formula  stating  that  the  cost  of  the  power  plant  must  be  proportional 
to  the  product  of  the  annual  output  of  refined  copper  and  the  current 
density.  The  cost  of  offices  in  pounds  sterling  is  given  at  150  plus 
one-tenth  the  number  of  tons  refined  per  year.  The  area  of  refinery 
buildings  for  a  given  yearly  output  is  inversely  proportional  to  the 
current  density ;  the  area  in  square  feet  is  given  as  3c  times  the  ratio 
of  the  number  of  tons  refined  per  year  to  the  current  density  in  am- 
peres per  square  foot  (the  constant  30  is  an  average  value,  the  value 
of  this  constant  in  six  different  plants  varying  between  21.9  and  31.5). 
The  cost  of  works  buildings  in  pounds  sterling  is  given  as  7.5  times 
the  ratio  of  the  output  in  tons  per  year  to  the  current  density  in  am- 
peres per  square  foot.  The  power  required  varies  directly  as  the 
output  per  year,  and  also  directly  as  the  current  density  employed. 
If  gas  engines  and  gas-producer  plant  is  installed,  and  if  the  prime 
cost  of  supply  and  erection  of  this  plant  is  $60  per  horse-power  in- 
stalled, then  the  prime  cost  of  the  plant  in  pounds  sterling  including 
erection  of  gas  engine  and  producer  plant  may  be  fairly  given  as  0.12 
times  the  product  of  the  output  in  tons  per  year  and  the  current 
density  in  amperes  per  square  foot. — Lond.  Elec,  August  i. 

Goldschmidt  Process. — Houllevigke. — An  account  of  experiments 
in  which  he  prepared  pure  zinc  with  the  Goldschmidt  process  in 
which  iron  oxides  are  reduced  by  means  of  aluminum.  He  recom- 
mends the  use  of  at  least  3  kgr.  of  substance,  aluminum  filings  sifted, 
washed  in  petroleum  essence  and  dried,  and  pure  sequioxide  of  iron, 
free  from  sulphur  and  carefully  dried,  in  excess  of  about  15  per  cent, 
over  the  amount  required  for  the  chemical  reaction,  and  crucibles 
lined  with  magnesia.  \i  a  less  amount  of  the  reagents  is  used,  the 
iron  remains  suspended  in  the  shape  of  separate  globules,  in  a  cavern- 
ous mass  surrounded  by  small  crystals  of  corundum.  The  addition  of 
20  per  cent,  of  powdered  cryolite  to  the  mass  increases  the  fusibility 
and  raises  the  yield  from  30  to  53  per  cent.  The  best  commercial 
ferric  oxide  contains  98.2  per  cent  of  the  oxide,  but  the  slightest  trace 
of  sulphur  is  very  obnoxious.  There  is  even  greater  difficulty  in  ob- 
taining pure  aluminum  free  from  fatty  matter.  The  best  way  is  to 
wash  the  filings  with  petroleum  essence  and  then  dry  them  in  a  sand- 
bath,  at  150  degrees,  for  several  days. — Jour,  de  Phys.,  May;  ab- 
stracted in  Lond.  Elec,  August  8. 

./  Tliermochenitcal  Constant. — F.  \V.  Clarke. — A  brief  abstract  of 
an  A.  A.  A.  S.  paper.  He  studied  the  heats  of  combination  of  organic 
compounds,  and  after  reducing  to  the  gaseous  form  throughout,  under 
uniform  conditions  of  temperature  and  pressure,  he  finds  that  by  the 
application  of  a  definite  formula,  nearly  every  equation  yields  a  con- 
stant which  is  identical  in  value  with  the  neutralization  constant  of 
strong  acids  and  gases.  The  average  in  66  cases  is  13.773  small 
calories.  The  conclusion  is  reached  that  the  absolute  heat  ot  forma- 
tion, from  gasctius,  dissociated  atoms,  of  the  aliphatic  hydrocarbons 
and  their  sitvpler  derivatives,  is  proportional  to  the  number  of  atomic 
linkings  within  the  molecule.  In  this  calculation  every  linking 
counts  as  one.  and  single,  double  or  triple  unions  between  carbon 
atoms  become  identical  as  regards  their  thermal  value.  The  con- 
clusion is  revolutionary,  but  it  satisfies  the  equations  which  arc  other 
wise  indeterminate.  The  preliminary  paper  contains  66  verifications 
of  the  new  law. — Science,  August  22. 

Exactness  of  Faraday's  Late. — T.  \V.  Richards. — A  brief  abstract 
of  an  A.  .\.  A.  S.  paper.  He  showed  that  Faraday's  law  holds  with 
great  accuracy  for  aqueous  solutions  and  ordinary  temperatures.  The 
weight  of  silver  deposited  in  the  "porous  cup  voltameter"  of  Rich- 
ards and  Heimrod,  was  compared  with  the  weight  deposited  by  the 
same  amp. -hours  from  a  solution  of  argentic  nitrate  in  fused  sodic 
and  potassic  nitrates  at  300  degrees;  it  was  found  that  the  weights 
were  identical  within  the  limits  of  error  of  the  experiment,  about 
0.005  per  cent.  This  investigation  places  Faraday's  law  among  the 
most  exact  and  invariable  of  the  laws  of  nature. — Science,  .\ugust  22. 
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Purification  of  Water  by  Osone. — An  illustrated  description  of  the 
Siemens  &  Halske  experimental  plaijt,  for  purifying  water  by  ozone, 
near  Berlin,  which  has  been  noticed  before  in  the  Digest. — Sc.  Am. 
Sup.,  August  23. 

Electrolytic  Production  of  Metals. — Koehler. — A  paper  read  before 
the  Canadian  Mining  Institute,  on  the  electrolytic  production  of 
metals,  with  special  reference  to  copper  and  nickel.  A  large  number 
of  processes  are  discussed. — Sc.  Am.  Sup.,  August  23. 

Units,  Measurements  and  Instruments, 
Zero  Method  for  Magnetic  Measurements. — Roth. — An  illus- 
trated description  of  a  method  which  he  has  used  for  determining  the 
stray  field  of  direct-current  dynamos.  The  arrangement  is  shown  in 
the  adjoining  diagram  for  a  shunt-wound  dynamo;  one  winding  is 
placed  around  one  pole  and  another  around  the  armature.     G  is  a 


MAGNETIC    MEASUREMENTS. 

galvanometer,  Ca  and  Cs  are  contacts  sliding  along  the  wire  AM ; 
the  resistances  of  this  wire  from  A  to  the  sliding  contact  points  are 
a  and  b,  respectively.  A  resistance,  r,  is  connected  in  parallel  with 
the  exciting  winding  of  the  field  poles,  which  is  represented  by 
dotted  lines.  When  the  machine  has  been  excited,  and  the  exciting 
current  is  suddenly  interrupted,  the  disappearing  magnetic  flux, 
in  the  pole  piece  and  the  disappearing  smaller  flux  in  the  armature, 
induce  two  e.  m.  fs.  in  their  circuits.  These  two  e.  m.  fs.  are 
opposed  to  one  another  at  the  point  A.  If  the  rate  of  the  decrease 
of  the  two  fluxes  is  the  same,  the  ratio  of  the  two  e.  m.  fs.  is  equal  to 
the  ratio  of  the  two  fluxes.  For  a  certain  relation  between  the 
positions  of  the  two  sliding  contacts,  there  is  no  current,  flowmg 
through  the  galvanometer;  this  is  the  case  when  the  ratio  of  the 
fluxes  equals  the  ratio  of  zv  -{-  a  to  b,  where  lu  is  the  resistance  of  the 
winding  around  the  polepiece  together  with  the  conductors  to  the 
wire  AM.  The  resistance,  w,  may  be  eliminated  if  a  position  of  the 
two  sliding  contacts  is  first  found  for  which  there  is  no  current 
through  G ;  the  resistance  of  the  wire  AM  from  A  to  the  two  sliding 
contracts  may  be  a  and  b  respectively ;  then  the  position  of  both  sliding 
contacts  is  changed,  but  in  such  a  way  that  there  is  again  no  current 
through  G,  the  resistances  which  were  in  the  first  case  a  and  b,  may 
now  be  A  and  B.  Then  the  ratio  of  the  two  fluxes  equals  the  ratio 
of  0  —  A  to  b  —  B.  In  reality,  in  making  this  test,  the  needle  of  the 
galvanometer  in  the  first  measurements  is  deflected  to  one  side,  and 
in  the  second  to  the  other  side ;  it  cannot  be  made  to  remain  at  rest ; 
this  is  because  the  coefficient  of  straying  increases  with  increasing 
excitation.  The  measurement  must  be  limited  to  a  sufficiently  short 
time  interval. — Elek.  Zeit.,  July  24. 

REFERENCE. 

Testing  the  Magnetic  Properties  of  Iron. — Epstein. — A  rather  sharp 
polemical  answer  to  a  recent  communication  of  Benischke,  on  the 
regulations  of  the  Association  of  German  Electrical  Engineers  for 
testing  the  magnetic  properties  of  iron. — Elek.  Zeit.,  July  24. 
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REFERENCES. 

Party  Lines. — Zabel. — An  illustrated  article  on  the  construction  of 
party  lines. — Tel.  Mag.,  July. 

Wireless  Telegraphy. — Collins. — The  first  part  of  an  illustrated 
article,  in  which  he  gives  a  review  of  the  theory  of  electric  resonance 
and  its  relation  to  syntonic  wireless  telegraphy. — Sc.  Am.,  August  23. 

Wireless  Telegraphy. — Collins. — An  illustrated  description  01 
Braun's  system. — Elec.  Rev.,  August  16. 

Miscellaneous. 

REFERENCES. 

Goldschmidt  Process. — Goldschmidt. — A  long,  illustrated  paper  on 
his  well-known  process  of  getting  high  temperatures  by  means  of 


aluminium,  which  has  been  repeatedly  noticed  in  the  Digest. — Zeit. 

d.  Oest.  Ing.  u.  Arch.  Ver.,  August  i. 

HospiTALiER. — A  biographical  sketch,  wi  th  portrait,  of  Edouard 
Hospitaller,  who  will  be  the  next  president  of  the  International 
Society  of  Electricians  in  Paris. — Lond.  Elec.  Rev.,  August  8. 

Dusseldorf  Exhibition. — Hoffmann. — A  profusely  illustrated  de- 
scription of  the  exhibits  of  hauling  and  hoisting  machines,  tramways, 
elevators,  etc.,  for  mines.  Also  an  illustrated  description  of  an  elec- 
tric hoisting  machine  of  Schuckert  &  Co. — Glueckauf,  August  9. 


New  Books. 


The  Electrical  Catechism.     533  Plain  Answers  to  533   Practical 

Questions    About    Electrical    Apparatus.      Compiled    from    the 

regular  issues  of  Power.    New  York :  Hill  Publishing  Company. 

210  pages,  246  illustrations.     Price,  $2.00. 

Text-books,   arranged   in   catechism   form,  that  is   as   a   series  of 

questions  and  answers,  are  especially  attractive   to  some  persons. 

While  the  present  volume  is  not  original  in  treatment  nor  particularly 

successful  in  exposition,  readers  of  this  class  will  find  in  it  a  great 

deal  of  useful  information.    Pains  have  evidently  been  taken  to  adapt 

the  language  to  the  understanding  of  the  beginner,  and  the  questions 

are  as  a  rule  well  chosen.    The  subjects  treated  give  an  outline  of  the 

generation  and  distribution  of  electric  light  and  power,  including 

alternating  currents.     The  general  principles  of  dynamo  and  motor 

construction  are  given,  and  methods  of  wiring,  measuring  instruments 

and  other  apparatus  are  explained  and  illustrated. 


The  Electric  Arc.  By  Hertha  Ayrton,  M.  I.  E.  E.  (London).  New 
York :  "The  Electrician"  Series,  The  D.  Van  Nostrand  Company. 
479  pages,  146  illustrations.     Price,  $5.00. 

This  book  is  so  interesting  that  it  reads  like  a  novel.  Yet  it  is 
a  careful  scientific  story  of  experiment  and  deduction.  It  is  probably 
the  most  complete  scientific  publication  on  the  phenomena  of  the 
voltaic  arc  that  has  yet  been  published. 

There  are  twelve  chapters  in  the  book.  The  first  outlines  the 
general  appearance  and  phenomena  of  the  arc.  The  second  gives,  in 
77  pages,  a  short  history  of  the  arc  and  its  laws.  The  bibliographic 
list  of  communications,  extending  over  the  nineteenth  century,  at 
the  end  of  this  chapter,  include  III  references.  The  third  chapter 
deals  with  the  phenomena  presented  when  the  arc  is  first  struck.  The 
fourth  chapter  deals  with  the  arc  voltage  as  a  function  of  the  length 
and  of  the  traversing  current.  The  rule  is  enunciated  that  at  con- 
stant current  strength  between  solid  carbons  in  the  permanent  state 
a  straight-line  law  connects  the  voltage  with  the  length. 

Chapter  V  considers  the  crater,  its  area  and  other  properties.  The 
rule  is  stated  that  with  silent  constant-current  arcs  a  straight-line 
law  connects  the  voltage  with  crater  area. 

Chapter  VI  deals  with  the  power  of  D.  C.  arcs  employing  solid 
carbons.  Two  very  important  conclusions  are  stated;  viz.:  (i) 
That  at  constant  current  and  constant  regime,  a  straight-line  law 
connects  the  power  with  the  length.  (2)  That  at  constant  length 
and  constant  regime,  a  straight-line  law  connects  the  power  with  the 
current.  As  a  consequence  of  these  rules  u  rectangular  hyperbole 
connects  voltage  with  length  when  the  current  is  variable,  but  after 
the  permanent  state  has  been  attained. 

Chapter  VII  discusses  the  P.  D.  between  each  carbon  and  the 
arc,  and  the  results  of  experiments  with  inserted  test  electrodes. 

The  relations  between  the  arc  and  its  circuit,  including  the  gener- 
ator arc  ably  discussed  in  Chapters  VIII  and  IX. 

Hissing  arcs  and  their  various  phenomena  are  treated  of  in  Chapter 
X.  Much  experimental  evidence  is  adduced  in  support  of  the  con- 
clusion that  the  hissing  of  an  arc  is  due  to  what  might  be  described 
as  its  boiling  over  the  edge  of  the  crater  and  spilling  over  the  sides 
beyond.  There  seems  to  be  no  escape  from  the  conclusion,  and  it 
has  important  bearings  upon  all  the  phenomena  of  the  arc. 

Chapter  XI  considers  the  light  emittfed  by  the  arc.  It  is  stated 
that  the  light  emitted  in  any  direction  is  roughly  proportional  to  the 
area  of  crater  visible  from  that  direction.  It  is  also  stated  that  owing 
to  luminous  absorption  by  the  arc  the  most  efficient  arc  would  be 
obtained  with  infinitely  thin  carbons  infinitely  near  together.  For 
constant  length  of  arc  efficiency  increases  with  the  current. 

The  twelfth  chapter  is  60  pages  in  length  and  deals  with  the  vexed 
question  of  the  resistance  of  the  arc  versus  its  c.  e.  m.  f.    Most  ob- 
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tarverh  have  uken  the  po&iiion  that  nearly  all  the  p.  d.  between  the 
carbon*  of  an  arc  is  due  to  c.  e.  m.  £..  and  only  a  relatively  small  resi- 
due i»  due  to  fall  of  potential  due  to  resistance.  A  mass  of  experi- 
mcnUl  data  arc  here  adduced,  leading  to  the  opposite  conclusion; 
namely,  that  the  arc  has  a  relatively  high  resistance  in  its  vapor  and 
in  it»  mist,  and  that  the  observed  voltage  at  carbons  is  nearly  all 
due  to  resistance,  and  only  a  small  residue  is  attributable  to  an 
independent  c.  e.  m.  f.  This  seems  to  be  a  reasonable  conclusion. 
There  probably  must  be  some  thermo-electric  e.  ni.  f.  in  an  arc; 
but  this  would  be  liberally  estimated  by  allowing  a  volt  for  it.  The 
remainder  is  reasonably  accounted  for  by  fall  of  potential  through 
gases. 

A  supplementary  biographical  list  of  35  references  concludes  the 
book,  togcihcT  with  an  index  of  19  pages.  Every  page  of  the  book 
bears  evidence  of  careful  work  and  an  effort  to  preserve  an  unbiased 
attitude  in  a  subject  that  is  full  of  experimental  difficulty  and  much 
debated. 

There  is  room  for  a  second  volume  on  the  phenomena  of  the 
tltemating-current  arc,  which  are  treated  at  lesser  length  in  this 
volume. 

The  writer  is  to  be  congratulated  on  the  clearness  of  style  and 
voluminous  experimental  data  found  in  the  book.  It  is  an  invaluable 
volume  to  the  electrical  engineer  interested  in  arc  lighting,  and  it 
is  a  very  fascinating  work  to  the  genera!  electrotcchnician.  Not  the 
least  interesting  is  the  first  page,  with  its  beautiful  dedication  to 
Mme.  Bodichon. 


DiK   E1.F.KTROLY.SE   DKS    WaSSERS    lUHK   DURCHFUHRUNG    UNO   .\n\VEN- 

iiUNG.     By  Viktor  Engelhardt.   Halle  a.  S. :  Wilhelm  Knapp.  117 
pages,  90  illustrations.     Price,  5  marks. 

This  publisher,  the  most  important  publisher  of  electrochemical 
works  in  Germany  and  probably  in  the  world,  is  starting  to  print 
at  regular  intervals  a  scries  of  monographs  on  applied  electrochem- 
istry, of  which  this  is  the  first  volume.  These  promise  to  be  of  con- 
siderable interest  and  value,  as  each  is  to  be  written  entirely  on  one 
subject,  by  an  authority  on  that  subject.  There  is  much  valuable  in- 
formation lost  to  the  world  in  patent  literature  and  in  the  experience 
of  those  who  have  made  special  investigations  in  one  subject.  While 
the  patents  themselves  are  accessible,  yet  it  frequently  happens  that 
In  actual  practice,  processes  are  carried  out  slightly  differently  from 
the  way  thry  are  descrihe<l  in  the  patents.  In  this  series  of  volumes, 
each  is  to  be  a  full,  detailed  report  of  the  present  state  of  that  art,  and 
of  its  development.  It  is  not  the  intention  to  make  them  a  general 
compilation  of  the  present  state  of  the  arts  as  a  whole,  but  they  are 
intended  rather  as  special  reports,  each  complete  in  itself.  It  is  in- 
tended that  they  shall  include  commercial  data,  costs  and  descriptions 
of  installations,  or  in  general  they  are  to  treat  of  applied  or  industrial 
electrochemistry  as  distinguished  from  the  purely  theoretical  subject 
matter,  but  the  latter  is  not  to  he  excluded  entirely,  as  the  importance 
of  theory  in  such  appliralions  is  also  recogni/ed.  The  editor  of  the 
whole  scries  is  Mr.  Mngrlhardt.  who  is  at  the  same  time  the  author 
of  this  first  volume;  he  is  the  chief  engineer  and  chief  chemist  of  the 
Austrian  branrh  of  the  Siemens  &•  Halske  Company.  We  arc  pleased 
to  ad<l  that  like  in  most  r.f  Knapp"s  books,  the  usual  type  used  by  the 
rest  of  the  world  is  to  he  employed  in  this  series  also,  as  distinguished 
from  that  objectionable,  specifically  German  type,  to  which  some  of 
the  less  progressive  German  publishers  still  adhere.  An  effort  is  also 
being  tnadc  to  have  these  volumes  translated  into  English 

The  present  vohime.  which  is  on  the  electrolysis  of  water,  begins 
with  a  short  historical  introduction,  followed  by  what  he  calls  the 
constants,  namely,  the  numerical  data  concerning  oxygen  and  hydro- 
gen and  water,  as  u-jcd  in  its  electrochemical  decomposition.  Then 
follows  the  main  i  art  of  the  hook,  which  consists  of  illustrated  de- 
scriptions nf  the  various  processes  that  have  been  patented  or  used 
in  the  mdustrial  electrolysis  of  water.  These  arc  divided  into  those 
in  which  porous  diaphragms  of  non-conducting  material  are  used; 
then,  those  in  which  the  diaphragms  arc  entirely  non-conducting  and 
not  porous,  in  which  cases  the  current  goes  around  them,  the  object 
of  the  diaphragm  being  to  prevent  the  gases  from  mixing:  and,  lastly, 
those  in  which  perforated  conducting  separators  arc  used.  Then 
comes  a  department  in  which  are  described  the  processes  In  which  the 
mixed  gases  are  gathered— that  is.  those  ir  which  no  attempt  is  made 
to  separate  the  compnnents— and.  lastly,  a  few  processes  in  which  the 
oxygen  alone  is  gathered.  The  next  ch.ipter  is  on  the  applications, 
including  the  cost  of  installations,  the  operating  costs,  consumption 


of  anodes  and  comparison  of  the  electrolytic  with  the  purely  chemical 
or  purely  physical  methods,  the  applications  of  the  gases  for  produc- 
ing high  temperatures,  lighting,  soldering,  power,  blasting,  balloon- 
ing, etc.  The  book  is  concluded  with  a  number  of  tables,  such  as  for 
the  corrections  for  temperature  and  barometer,  the  tension  and  the 
conductivity  of  the  electrolyte.  Lastly,  there  is  a  short  index  of 
authors  and  inventors  referred  to  in  the  book. 

If  all  the  subsequent  volumes  deal  with  their  respective  subjects 
as  thoroughly  as  this  one  does,  the  series  promises  to  become  one  of 
great  value  to  the  electrochemist,  and  it  is  to  be  hoped  that  arrange- 
ments for  translating  them  into  English  will  prove  successful. 


BOOKS   RECEIVED. 

Alternating-Current  Machines.  By  Samuel  Sheldon,  Ph.  D., 
and  Hobart  Mason,  B.  S.  New  York :  D.  Van  Nostrand  Company. 
259  pages,  184  illustrations.    Price,  $2.50. 

Lehrbuch  der  Praktischen  Phvsik.  By  Dr.  F.  Kohlrausch. 
Leipzig:  B.  G.  Teubner.    810  pages,  illustrated.     Price  8.60  marks. 


Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society,  Secretary,  C.  J.  Reed.  Phila- 
delphia, Pa.  Next  meeting,  Niagara  Falls,  N.  Y.,  Sept.  15.  16  and 
17,  1902. 

American  Street  Railway  Association,  Secretary,  T.  C.  Pcn- 
ington,  2020  State  Street,  Chicago,  111.  Next  meeting,  Detroit.  Mich., 
Oct.  8,  9  and  10,  1902. 

The  American  Electro-Therapeutic  Association.  Annual  meet- 
ing. Hotel  Kaaterskill,  Catskill  Mountains,  N.  Y.,  Sept.  2.  3  and  4. 
1902. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa.  Next  meeting.  Mount  Washington 
Hotel,  White  Mountains,  N.  H.,  Sept.  9,  1902. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Onl.,  1903. 

Indiana  Electrical  Association,  Secretary,  Hal.  C.  Kimbrough, 
Muncie,  Ind.     Next  meeting,  Indianapolis.  Sept.  17  and  18,  1902. 

Intermational  Association  of  Municipal  Electricians,  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Richmond, 
Va.,  Oct.  7,  8  and  9,  1902. 

National  Electric  Light  Association,  Secretary,  James  B.  Ga- 
boon, 136  Liberty  Street,  New  York.  Next  meeting,  Chicago.  May. 
1903. 

New  York  State  Street  Railway  Association.  Next  meeting, 
Caldwell,  N.  Y.,  Sept.  9  and  10,  1902. 

Northwestern  Electrical  Association,  Secretary,  Thos.  R 
Mercein,  Milwaukee.  Wis. 

The  Old-Timk  Telegraphers'  and  Historical  .Association,  Secre- 
tary, John  Brant.  195  Broadway,  New  York.  Next  meeting.  Salt 
Lake  City.  Utah.  Sept.  10,  11  and  12.  1902. 

Pennsylvania  State  Street  Railway  Association,  Secretary, 
John  Ruth.     Next  meeting.  York,  Pa.,  Sept.  10,  1902. 

U.  S.  Military  Telegraph  Corps,  Secretary  J.  E.  Pettit,  Postal 
Telegraph  Company.  Chicago.  III.  Next  meeting.  Salt  Lake  City, 
Utah,  Sept.,  10,  11  and  12,  1902. 

Vermont  Electrical  Association,  Secretary.  C.  C  Wells.  Middle- 
bury,  Vt 

Carborundum   Manufacture  at  Niagara. 


With  the  pro.spect  of  more  power  in  the  near  future,  the  Carborun- 
udm  Company,  of  Niagara  Falls.  New  York,  is  soon  to  build  a  new 
three-story  brick  building  which  has  been  long  contemplated. 
Cramped  for  nx)m.  a  new  office  building  was  erected  by  them  but  a 
short  time  since.  This  company  uses  at  present  about  two  thousand 
electrical  hp.  and  takes  current  from  each  of  the  two  phases  for  its 
electric  furnaces.  When  current  is  shut  off  from  a  furnace  where  it 
has  been  continuously  applied  for  from  twtnty-four  to  thirty-six 
hours,  it  is  applied  to  another  furnace  The  usual  length  of  time  the 
current  is  shut  off  is  nine  or  ten  minutes.  The  transformer  attendant 
at   the   Carborundum   works  alwavs  notifies   the  electrician   on   the 
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switchboard  at  the  power  house  when  a  load  is  to  Is  taken  off  or  put 
on.  In  putting  on  a  new  furnace,  the  load  increases  gradually  until 
the  mass  comprising  the  furnace  has  become  thoroughly  heated  and 
the  load  practically  uniform. 

One  of  the  switchboard  troubles  was  formerly  due  to  leaking 
current,  and  was  overcome  by  open  work  in  the  specially  built  board, 
to  prevent  "creeping." 

When  a  furnace  has  been  cooled  off  and  its  contents  assorted,  traces 
of  graphite  are  often  found.  This  fact  led  Mr.  Acheson  to  experi- 
ment along  that  line,  and  finally  to  manufacture  graphite  on  a  large 
scale,  in  a  large  building  adjoining  the  works  of  the  Carborundum 
Co.,  on  the  upper  Niagara,  a  short  distance  above  the  power  house. 


Power  Plant  of  the  Buffalo  Forge  Company. 


The  economy  of  electric  power  distribution  is  well  illustrated  in 
the  plant  of  the  Buffalo  Forge  Company.  In  the  six  shops  com- 
prising its  plant,  and  occupying  an  entire  block  in  the  central  part  of 
the  city,  electric  drive  is  employed  exclusively.  Formerly  Niagara 
power  alone  was  used  on  the  drive,  and  the  boilers  used  simply  for 
testing  and  for  heating  the  plant.  The  plant  now  installed  is  of 
sufficient  size  to  enable  it  to  utilize  at  all  times  the  full  steaming  capac- 
ity of  its  boilers.  The  power  thus  developed  is  used  in  connection 
with  that  received  from  the  Falls. 

The  boiler  plant  consists  of  a  battery  of  two  125-hp  return-tubular 
Erie  City  boilers,  supplied  with  induced  draft.  Furnishing  power 
to  the  shops,  and  supplementing  the  Niagara  power  are  two  loo-kw, 
direct-current  General  Electric  dynamos,  each  direct-connected  to  a 
12  and  20  by  14-inch  horizontal  tandem  compound  Buffalo  engine, 
running  non-condensing.  A  30-hp  air  compressor,  belted  to  a  single 
vertical  engine,  drives  the  pneumatic  hoists  and  small  pneumatic  tools 
throughout  the  shops.  The  40-hp  generator  used  in  lighting  the 
offices  completes  the  equipment. 

The  offices  and  shops  are  heated  by  the  hot  blast  system.  By  means 
of  steam-driven  fans  the  air  is  drawn  through  the  steam  coils  of  the 
heater  and  distributed  through  galvanized  iron  pipes  or  ducts  to  all 
parts  of  the  various  buildings.  By  this  arrangement  a  uniform  tem- 
perature of  60  degrees  in  the  shops  and  70  degrees  in  the  offices  is 
maintained  with  great  economy.  The  heaters,  except  in  extremely 
cold  weather,  require  only  the  exhaust  steam  from  the  power  plant 
and  their  own  engines.  The  cost  of  running  both  power  plant  and 
heating  plant  together  is  thus  practically  no  greater  than  running 
either  one  alone,  since  the  engine  is  capable  of  converting  only  about 
10  per  cent,  of  the  calorific  value  of  the  steam  into  work. 

Besides  providing  for  the  above  uses,  considerable  boiler  power 
is  required  at  times  for  the  tests.  These  comprise  running  and  power 
tests  of  engines,  from  the  smallest  fan  engines  to  300-hp,  high-speed 
compound  engines,  tests  of  the  various  types  of  belted  exhaust  fans 
and  blowers,  and  of  electric  and  fan  units  direct  connected  to  high- 
speed engines.  The  demand  for  power  in  these  tests  is  very  irregular. 
While  on  occasions  it  may  reach  as  high  as  300-hp,  the  usual  peaks 
are  about  150-hp,  and  the  average  load  about  8o-hp.  The  average 
load  on  the  boilers  is  about  300  boiler  hp,  with  peaks  of  about  450 
boiler  hp,  or  loads  from  120  per  cent,  to  nearly  200  per  cent,  of  the 
rated  boiler  hp. 

Of  particular  interest  in  this  connection  is  the  great  increase  in 
capacity  and  ultimate  economy  in  operation  of  the  boiler  effected  by 
the  use  of  high  intensities  of  draft.  The  induced  draft  plant  con- 
sists of  a  special  90-inch  full  housing  bottom,  horizontal  discharge 
exhaust  fan  exhausting  from  the  smoke  breeching,  and  discharging 
into  a  short  stack.  It  has  an  overhung  blast  wheel  driven  by  a  4^- 
in.  X  5-in.  direct-connected,  single  vertical  engine,  capable  of  run- 
ning the  fan  at  speeds  varying  from  300  to  600  r.  p.  m.,  and  producing 
corresponding  drafts  of  from  one-half  to  two  and  one-fourth  inches 
of  water,  with  the  flue  gas  at  a  temperature  of  approximately  500° 
F.  A  Foster  regulator  automatically  governs  the  speed  of  the  engine 
to  produce  the  proper  draft  to  maintain  a  constant  steam  pressure 
in  the  boilers. 

By  this  arrangement  demands  for  steam  are  readily  met  to  double 
the  rated  capacities  of  the  boiler,  without  noticeable  decrease  in  pres- 
sure and  with  no  other  attention  than  to  proper  firing  and  water 
supply.  Nor  does  this  high  rate  of  driving  lower  the  efficiency  of 
the  boiler  as  one  might  naturally  suppose.  With  a  ratio  of  heating 
surface  to  grate  surface  of  45  to  i,  which  is  usual  in  boilers  made  at 
the  present  time,  the  loss  of  heat  in  the  flue  gas  at  double  the  rated 
performance  is  only  about  4  per  cent,  more  of  the  total  heat  of  the 


coal  than  at  the  rated  capacity,  while,  the  radiation  loss  remains  prac- 
tically constant  for  all  rates  of  driving,  and  is,  therefore,  reduced 
from  about  12  per  cent,  to  nearly  6  per  cent,  of  the  total  heat  of  the 
coal.  This  shows  the  total  efficiency  of  the  boiler  to  be  about  the 
same.  If  the  maximum  capacity  of  the  plant  were  increased  by 
doubling  the  number  of  boilers  instead  of  increasing  the  performance 
by  increased  rate  of  combustion,  twice  as  much  coal  would  be  re- 
quired in  keeping  up  steam  throughout  the  24  hours  a  day.  This,  in 
plants  having  irregular  loads  for  10  hours  a  day,  amounts  to  a  con- 
siderable portion  of  the  coal  bill,  which  we  see  is  greatly  reduced 
by  resorting  to  higher  rates  of  driving  at  the  peaks  and  employing 
fewer  boilers. 

In  the  instance  of  such  a  manufacturing  establishment  as  the  above, 
it  is  seen  that  the  power  developed  by  utilizing  at  all  times  the  full 
capacity  of  the  boiler  plant  will  cost  far  less  than  central  station 
power.  Each  additional  electric  horse-power  within  the  capacity  of 
the  boiler  will  require  but  from  two  and  one-half  to  three  and  one- 
half  additional  pounds  of  coal  per  hour.  The  additional  cost  of  such 
power  will,  therefore,  be  only  about  $.0044  per  hp-hour  for  coal,  or 
only  about  $.0053,  including  cost  of  maintenance  and  interest  on 
cost  of  engines,  dynamos,  power-house,  etc.  When  generated  in  con- 
nection with  the  heating  plant  the  cost  of  the  additional  power  will 
be  that  of  maintenance,  etc.,  or  $.0008  to  $.0010  per  hp-hour,  plu? 
$.0005  for  fuel. 


Oil  Switches. 


The  increasing  use  of  high  voltages  has  naturally  led  to  many 
problems  in  switching,  and  in  the  solution  of  those  the  oil  switch  has 
come  to  the  front.  Of  this  type  of  switch  we  illustrate  one  of  the 
latest  forms  made  by  the  General  Electric  Company. 

The  form  of  switch  shown  is  electrically  opened  and  closed  by 
hand.  All  of  the  live  parts  are  supported  from  a  single  base  or  frame 
which  constitutes  the  top  of  the  switch,  and  the  complete  switch  may 
be  attached  to  any  appropriate  support  as  a  single  piece  of  apparatus. 
The  mechanism  consists  of  one  or  more  metal  contact  pieces;  depend- 


KIG.     I. OIL    SWITCH,    ELECTRICALLY    OPENED,    CLOSED    BY    HAND. 

ing  Upon  whether  the  switch  be  single,  or  double,  or  triple  pole.  Each 
contact  piece  is  carried  upon  a  rod  of  specially  treated  wood.  The 
rod  or  rods  are  connected  to  a  crosshead,  which,  when  operated  by 
the  system  of  levers,  moves  in  a  vertical  plane.  The  clips  with  which 
the  contact  pieces  make  connection  are  supported  from  the  frame 
by  porcelain  insulators  thoroughly  insulating  all  live  parts.  The 
switch  is  closed  when  the  contact  pieces  are  in  their  upper  position. 
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and  in  opening  the  switch  these  contacts  drop  into  the  lower  portion 
of  the  oil  can.  The  clips,  conUct  pieces,  and  all  exposed  live  parts  are 
completely  submerged  in  oil  when  the  can  is  in  place.  No  leads  are 
introduced  through  the  oil  can,  therefore  ther*  is  no  opportunity  for 
leakage  and  no  difi^culty  in  the  removal  of  the  can. 

This  switch  is  not  designed  to  rupture  loads  under  emergency  con- 
ditions, such  as  a  short  circuit  immediately  beyond  the  switch  on 
the  load  side,  which  can  exceed  5,000  kw.  single-phase,  or  8.500  kw, 
three-phase.  They  should  not  be  mounted  directly  upon  the  panel 
for  use  on  circuits  which  under  emergency  conditions  can  exceed 
2,500  kw,  three-phase,  or  1,500  kw,  single-phase.  Conditions 
may  exist  which  will  render  the  use  of  this  type  of  switch  mounted 
tlirectly  ui>on  the  panel  permissible  in  connection  with  circuits  which 
under  emergency  conditions  may  somewhat  exceed  2.500  kw,  but 
such  use  should  not  be  attempted  without  inquiring  as  to  the  ad- 
visability of  it  under  the  conditions  contemplated.  For  service  in  con- 
nection with  circuits  which  under  emergency  conditions  can  exceed 
2.500  kw,  three-phase,  or  1,500  kw,  single-phase,  single-pole  switches 
are  generally  used,  each  pole  being  placed  in  a  separate  fireproof  com- 
partment. These  are  arranged  in  groups  of  two,  three  and  four 
»ingIe-pole  switches  of  the  remote  controlled  type,  operated  by  one 
handle  and  suitable  for  mounting  in  cells. 

To  make  the  switch  automatic  and  to  have  it  perform  the  functions 
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bushings,  furnished  by  the  company,  obviates  the  necessity  of 
having  different  sizes  of  boxes  for  different  sizes  of  conduit,  as 
one  box  is  thus  able  to  take  a  variety  of  sizes  of  conduit,  from 


SlOE   W.\LL   JU.NCTIO.N    BOX. 

uiie-half  inch  down,  or  a  variety  of  conduit,  cable  and  cord. 
Reference  to  the  illustration  will  give  a  clear  idea  as  to  how 
this  is  accomplished. 


Gas  Lighter. 


The  accompanying  illustration  shows  a  gas  lighter  manufactured 
by  Mr.  Wm.  Roche,  42  Vesey  Street,  New  York.  It  is  made  entirely 
of  metal,  is  about  24  inches  long,  and  weighs  i  lb.  The  dry  cell  en- 
closed in  the  handle  is  45^  inches  long  and  i^  inches  in  diameter. 
The  current  supplied  by  this  cell  is  sufficient  to  render  incandescent 


EUECTRIC  GAS   LIGHTER. 

the  small  platinum  coil  at  the  upper  end  of  the  rod,  and  the  gas 
coming  in  contact  with  the  incandescent  metal  is  immediatelx 
ignited.  The  platinum  igniter  is  enclosed  by  a  wire  screen  to  pre- 
vent injury.  It  is  stated  that  with  ordinary  use  this  lighter  will  gfive 
from  1,000  to  1.500  ignitions  from  one  cell  of  battery. 


H(;.  2.     AKKANf;r.MP.NT  or  switch  on  back  ok  oi'ekating  boarh. 

'if  an  automatic  circuit  breaker,  two  forms  of  tripping  mechanism  arc 
•  inployrd.  The  typo  selected  depends  upon  whether  the  switch  is  in- 
stalled directly  upt»n  the  switchboard  or  in  cells  at  a  remote  point. 
The  first,  or  switchboard  tripping  trcchanism,  is  shown  in  Fig.  i. 
It  consists  of  a  set  of  coils  upon  the  face  of  the  board  (the  edges  of 
which  arc  visible  on  the  cut)  operating  armatures  which  actuate  a 
release  catch  on  the  link  connecting  the  switch  and  the  handle  The 
tripping  coils  arc  energized  from  the  secondaries  of  current  trans- 
formers connected  in  scries  with  the  main  circuit  of  the  switch. 
When  the  switeh  is  thrown  open  automatically  by  means  of  the 
tripping  coil.n.  the  operating  handle  on  the  face  of  the  board 
remains  closed,  the  link  moving  forward  through  the  handle.  This 
movement  serves  to  indicate  that  the  switch  has  automatically  opened. 
I'ig.  2  shows  diagranunalically  the  arrangement  of  this  type  of  switch 
mounted  on  the  back  of  operating  panel. 


A  New  Pull  Cluster. 


A    new    standard    pull-clubtcr    has    recently    been    introduced    by 
Harvey   Hubbcll,   Bridgeport,   Conn.     It  Is  slightly  different   in  <Ic- 


Junction  Box. 

The  accompanying  illustr.Ttion  shows  a  new  adaptation  of  a 
■-idc-wall  junction  box  that  will  be  of  interest  to  electrical  con- 
tractors because  of  its  great  convenience  in  wiring.  It  is  the 
usual  type  of  sidcwall  box  manufactured  by  the  Sprague  Elec- 
tric Company  for  use  with  the  flexible  products  of  that  company. 
in  its  well-known  line  of  interior  conduit.     The  use  of  the  lead 


PULL  CLUSTER.. 


sign  from  his  old  cluster,  in  that  the  socket  cap  is  a  part  of  the  cluster 
center,  which  not  only  mak^s  it  more  ornamental  in  appearance,  but 
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more  substantial  and  mechanically  correct.  The  chain  on  each  socket 
is  about  four  or  five  inches  long,  connecting  in  the  center  with  the 
coupling  rosette.  From  the  bottom  of  this  rosette  a  single  chain, 
about  3  feet  long,  is  hung.  One  pull  5n  this  chain  will  turn  on  the 
lights,  the  next  extinguishing  them.  A  pull  down  will  turn  on  all 
the  lights;  a  pull  to  one  side  will  turn  on  one  or  more. 

All  parts  are  carefully  made  and  adjusted.  The  action  is  smooth 
and  bright.  The  clusters  are  furnished  with  a  shade  holder  only,  or 
with  a  brass  covering  tube,  shade  holder  and  canopy,  complete,  or 
with  a  solid  brass  stem,  shade  holder  and  canopy.  Mr.  Hubbell  is 
prepared  to  furnish  different  lengths  of  chain  and  stem  to  accommo- 
date the  different  heights  of  ceiling.  The  cluster  is  made  in  two 
three,  four,  five  and  six-light,  fitted  in  either  Edison,  Thomson-Hous- 
ton or  Westinghouse  base,  and  of  any  finish  desired. 

This  cluster  is  a  decided  improvement  over  the  old,  in  which  the 
socket  was  merely  attached  to  the  regular  cluster.  The  idea  of  each 
individual  light  of  the  cluster  being  under  separate  and  direct  con- 
trol is  entirely  new.  The  clusters  and  sockets  combined  are  most 
convenient  in  this  respect,  and  make  the  handiest  arrangement 
possible.  They  are  of  perfect  workmanship,  and  have  stood  the 
severest  test. 


New  Universal  Milling  Machines. 


The  Becker-Brainard  Milling  Machine  Company,  of  Hyde  Park, 
Mass.,  have  placed  upon  the  market  a  new  line  of  plain  and  universal 
milling  machines  from  new  designs  and  patterns.  These  machines 
embody  many  new  features,  special  attention  being  given  to  strength, 
power  and  rigidity  in  order  to  meet  the  demands  of  modern  milling 
machine  practice.  In  the  universal  machines,  the  spindle  is  connected 
with  the  change-feed  mechanism  by  a  train  of  three-spur  gears, 
thereby  eliminating  the  usual  feed  pulleys  and  belt,  giving  positive 
gear  drive  necessary  for  heavy  and  rapid  cuts. 

The  change-feed  mechanism  is  a  novel  feature,  and  obviates  loss  of 
time  in  changing  gears.     The  feed  is  obtained  and  driven   by  the 


FIG.  I. — MILLING  MACHINE. 

main  spindle  through  a  train  of  three-spur  gears  on  the  back  of  the 
machine,  which  drive  two  nests  of  change-feed  gears  in  the  column. 
By  compounding  the  gears  in  the  upper  nest,  the  various  changes  of 
feed  are  secured,  giving,  with  the  quick  change  in  the  gear  case  on 
the  outside  of  the  machine,  20  changes  of  feed  for  each  spindle  speed, 
Levers,  operating  the  change-feed  mechanism,  are  conveniently 
located  on  the  side  of  the  feed  box,  and  all  changes  may  be  made  by 
the  operator  without  stopping  the  machine  or  changing  his  position. 


The  changes  arc  made  by  the  simple  movement  of  the  levers,  bring- 
ing them  into  position  indicated  on  the  index  plate,  which  has  each 
fe«d  plainly  marked  on  its  surface,  showing  the  exact  position  to 
which  the  levers  must  be  brought  to  give  a  desired  feed  per  revolu- 
tion of  the  spindle.  For  example,  suppose  a  feed  at  the  rate  of 
seventeen-thousandths  per  revolution  of  the  cutter  is  to  be  obtained, 
the  lever  B,  as  shown  by  the  cut.  is  placed  in  the  notch  marked  3  on 


FIG.  2. — MILLING  MACHINE. 

the  lower  quadrant  C,  and  then  the  lever,  A.  is  brought  to  the  line 
marked  3,  opposite  the  space  .017  on  the  index  plate.  The  quick- 
change  lever,  D,  on  the  lower  side  of  the  feed-box  is  then  moved  to 
the  hole  marked  slow,  and  the  desired  speed  is  obtained.  Should  it 
be  desired  to  increase  the  feed,  move  lever.  A,  so  as  to  point  to  the 
line  at  3  prime,  marked  with  dash  below,  on  the  index  plate,  and 
.019  is  obtained.  If  the  feed  is  to  be  decreased,  the  lever  B  is  moved 
to  notch  4  on  the  quadrant  C,  and  .013  is  obtained.  When  the  fast 
feeds  are  desired,  the  quick-change  lever^  D,  is  thrown  into  the  hole 
marked  "fast,"  and  the  same  operation  performed  as  described  above. 

The  power  is  transmitted  from  the  change-fee(!  mechanistn  through 
the  telescopic  shaft  connecting,  by  gears,  the  longitudinal,  trans- 
verse and  vertical  feeds,  which  are  reversed  by  a  lever  on  the  side  of 
the  knee  within  easy  reach  of  the  operator.  Both  transverse  and 
vertical  feeds  are  operated  and  controlled  by  a  lever,  located  on  the 
side  of  tne  knee,  which,  when  central,  disconnects  both  feeds;  and 
when  thrown  into  position  for  one  feed,  it  is  impossible  to  connect 
the  other. 

Another  important  feature  is  a  clutch  rrrangement  enclosed  in  the 
hubs  of  the  hand  wheels,  which  operate  the  vertical  movement  of 
the  knee  and  cross  movement  of  the  carriage.  When  either  the  knee 
or  carriage  have  been  set  to  the  required  position,  the  clutch  may  be 
instantly  disengaged  by  pressing  in  the  knob  on  the  front  of  the  hand- 
whtel,  thereoy  preventing  any  accidental  change  from  their  fixed 
position,  and  also  preventing  the  hand-wheels  from  revolving  when 
the  automatic  feeds  are  thrown  in. 

The  knee,  which  is  of  the  box  type,  provided  with  a  telescopic  ele- 
vating screw,  makes  holes  in  the  floor  unnecessary,  and  allows  the 
machine  to  be  placed  regardless  of  beams  or  foundations.  The  thrust 
of  the  screw  is  taken  by  ball  bearings. 

In  designing  these  machines,  the  greatest  care  has  been  taken  to 
secure  the  highest  efficiency,  together  with  accuracy  and  simplicity. 
Nevertheless,  the  parts  are  so  arranged  that  they  are  within  easy 
reach  of  the  operator,  and  of  sufficient  strength  to  prevent  breakage 
from  undue  strain.  Metal  distribution  has  been  properly  propor- 
tioned, the  base  being  very  solid,  thereby  absorbing  vibration.  The 
arm  is  a  straight  steel  bar,  so  that  any  of  the  regular  attachments 
can  be  placed  in  position  without  the  necessity  of  removing  the  arm. 
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LIGHTING    PLANT    FOR    COSTA     RICA.— The    American 

*        '     '"  '  ^  '"  "^  '       rty  Street,  has  secured 

nv.  of   Boston,   whose 

n  end  of  a  20(>-kw 

I  'ort  Limon,  Costa 

will   be   built   by   the 

>   i.SO-hp  tandem-com- 

i""""..   '•.^■'^  .i.ii.>    U1.1.  iini'->.   t'.   \,r    iDrii;  hcd  by  the   Harrisbttrg 

Foundry  and  Machine  Works     These  engines  will  be  fwltrd  to  Gen- 


eral Electric  generators.  Each  engine  will  be  thus  connected  to  two 
generators  oi  50  kw.  The  engines  will  run  in  oil.  and  will  be  indi- 
vidually set  in  asbestos-lined  steel  casing,  bricks  not  being  resorted 
to  in  view  of  the  unsuitability  of  the  soil  and  the  question  of  space. 
The  c  -  ■  -atus  will   be  supplied  by  the  Wheeler   Con- 

denser 2,  Company,  of  120  Liberty  Street.    The  heater 

outfit  is  !'•  '.e  -  r  v\  i.nwright  type.  The  order  for  the  piping  has  not 
yet  been  leL     Shipment  will  be  made  about  Nov.  i. 

ELECTRICITY  IX  GERMANY.— A  cable  dispatch  from  Berlin, 
of  August  31,  says  :  X'early  all  industrials  were  strong  last  week 
Irons  advanced  from  two  to  six  points,  and  coal  shares  advanced 
varyinglj-.  some  increasing  11  points  or  more.  Electricals  were  ir- 
regular. Shares  of  the  Schuckert  Electrical  Company,  of  Xurerr,- 
berg.  recovered  strongly  because  the  annual  meeting  of  the  stock- 
holders of  this  company  brought  no  further  disappointments,  and  a 
group  of  Berlin  banks  is  arranging  to  give  the  company  financial 
assistance  by  taking  the  securities  of  its  various  undertakings,  which 
are  at  present  unsalable.  This  arrangement  involves  a  partial  alli- 
ance with  the  Berlin  .-Mlegemeine  Elektricitat  Geselhchaft. 

THE  ELECTRIC  SUPPLY  AXD  COXSTRLCTIOX  COM- 
PAXY.  of  Zanesville.  Ohio,  was  recently  incorp.orated  with  a  capital 
stock  of  $10,000.  The  ofiBcers  are  as  follows :  Gilbert  Snyder,  presi- 
dent ;  J.  B.  Rhodes,  vice-president ;  A.  T.  Breiman.  secretary ;  A.  W 
Evans,  treasurer:  R.  J.  Moore,  manager,  and  S.  M.  Winn,  generil 
coimsel.  The  directors  are  Gilbert  Snyder.  J.  B.  Rhodes.  A.  T. 
Brennan.  R.  J.  Moore  and  S.  M.  Winn.  The  company  proposes  to  do 
contracting  of  all  kinds  of  electrical  construction,  in  addition  to 
carrying  a  complete  line  of  electric  supplies  to  supply  the  wholesale 
as  well  as  the  retail  trade. 

ACTIVITY  IN  W^EST  VIRGINIA— Mr.  John  L  Livers.  Buck- 
hannon.  W.  Va.,  has  contracts  to  install  and  operate  within  the  next 
60  days  the  following  Warren  alternators,  furnished  by  the  Rum^ey 
Electrical  Manufacturing  Company,  of  Philadelphia:  One  120-kw, 
Grafton  Gas  and  Electric  Company.  Grafton.  W.  Va. :  one  120-kw. 
Keyser.  W'.  Va..  Electric  Light  Company:  one  90-kw.  Davis.  W.  Va.. 
Electric  Light  Companv:  one  6o-kw  and  complete  plant  at  Parsons, 
W.  Va. 

THE  AMERICAN  INSULATING  MACHINERY  COMPAXY. 
OF  PHIL.A.DELPHLA.  has  recently  completed  and  shipped  some 
hea\-y-winding  machinerv-  to  John  A.  Roebling's  Sons.  Trenton.  The 
N'ew  Haven  office  of  the  American  Insulating  Machinery  Company 
has  been  closed,  and  Mr.  Thomas  S.  Reed,  who  was  in  charge  of  that 
office,  is  no  longer  connected  with  the  company.  .Ml  business  will 
hereafter  be  handled  through  the  Philadelphia  office. 

AMERICAX  SUPPLIES  FOR  SOUTH  AFRICA— The  British 
electrical  engineering  and  contracting  firm  of  Macartney.  McElroy  & 
Co..  Havemeyer  Building,  has  secured  a  contract  for  furnishing  con- 
siderable supplies  for  the  city  of  Durban.  S.  .A.,  municipal  electric 
traction  system,  which  will  be  filled  in  the  American  market.  The 
contract  calls  for  a  quantity  of  trolley  cord  and  brake  attachment- 
for  30  cars,  replacing  devices  for  50  cars.  etc. 

OTIS  ELEVATOR  IX  EXGLAXD— It  is  announced  by  cable 
from  London  that  the  English  branch  of  the  Oti<  Elevator  Company. 
Limited,  has  absorbed  the  business  of  R.  Waygood  &  Co..  Limited, 
the  leading  firm  of  elevator  makers  in  England.  The  latter  company 
acquires  by  its  agreement  with  the  Otis  firm  full  rights  to  manufac- 
ture from  the  .American  patents  and  to  use  all  licenses  of  the  parent 
concern. 

THE  EUREKA  "ELECTRIC  COMPAXY.  of  Chicago,  has  just 
obtained  a  contract  from  the  city  of  Chicago  for  furnishing  telephone 
apparatus  for  the  fire-alarm  telephone  service.  This  speaks  well  for 
Eureka  apparatus,  as  this  is  the  first  independent  telephone  outfit 
to  be  used  by  the  city  of  Chicago,  which  has  previously  ustd  American 
Bell  apparatus  exclusively. 

BRILL  TRUCKS  FOR  JAPAX— The  J.  G.  Brill  Company,  of 
Philadelphia,  has  just  secured  a  contract  through  the  American  Ma- 
chinery and  Export  Company,  of  120  Liberty  Street,  New  York,  for 
several  car  trucks  for  the  Osaka.  Japan,  electric  traction  system. 
.Another  ordrr  for  twenty-five  is  pending  for  the  same  road. 

WESTIXGHOUSE  TURBIXE  ORDER  —Westinghouse.  Church. 
Kerr  &  Company  have  secured  a  contract  for  the  supply  of  a  400-kw- 
Westinghouse  steam  turbine,  which  will  be  installed  in  the  paper  mills 
of  the  S.  D.  Warren  Company.  Cumberland,  Me. 

GENER.ATIXG  PLAXT  BIDS  WANTFID— Bids  are  asked  until 
Sept.  3  for  engines,  — ncrators.  etc..  at  the  New  York  Reformatory. 
F-lmira.  G.  T-.  Heins  is  State  Architect.  Albany.  X.  Y..  and  Charles 
F.  Howard  is  president  of  the  board. 

WESTIXGHOUSE  MOTORS  FOR  QUEENSLAXD -The 
Queensland  Government  railway  shops  are  about  to  be  equipped  with 
several  alternating-current  motors,  built  at  the  East  Pittsburg  shops 
of  the  Westinghouse  interests. 
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The  TELEPHONE. 


^AN  l>ERNARDINO,  CALIF.— The  City  Trustees  of  San  Bernardino  have 
advertised  the  sale  of  the  telephone  franchise  applied  for  by  C.  F.  Guthridge, 
of  Los  Angeles. 

LOS  ANGELES,  CALIF. — The  new  exchange  of  the  Home  Telephone  Com- 
pany in  this  city  will  be  one  of  the  largest  ever  installed  in  the  United 
States.  There  will  be  switches  for  18,000  subscribers  or  double  the  number 
now  in  operation   with  the  Sunset   Company. 

SAN  FRANCISCO,  CALIF. — The  Sunset  Telephone  Company  is  reducing 
its  rates  in  competition  with  the  new  Pomona  Valley  Telephone  Union.  The  price 
of  individual  telephones,  which  is  now  $4  per  month,  is  to  be  reduced  to  $2.50 
for  business  houses  and  $2  for  residences.  The  lo-party  rate,  now  $1.50  per 
month  for  private  houses,  will  be  reduced  to  $1.00, 

TALLADEGA,  GA. — The  Home  Telephone  Company  of  Talladega  has  been 
sold  to  the  Bell  Company.  The  local  exchange  will  be  rebuilt. 

VALDOSTA,  GA. — The  board  of  trade  of  Valdosta  has  decided  to  appoint  a 
committee  to  endeavor  to  prevent  the  establishment  of  a  second  telephone  sys- 
tem in  the  city  unless  the  company  shall  absorb  the  old  company.  The  new 
concern  is  the  Bell  Company.  W.  A.  Bisbee,  of  Savannah,  is  principal  ovvntr 
of  the  independent  company. 

AUGUSTA,  GA. — The  Strowger  Telephone  Company  of  Augusta  is  making 
long  distance  connections  towards  the  north  and  the  south  by  special  arrange- 
ment with  the  numerous  independent  lines  in  this  section  and  expects  to  soon 
have  connection  with  at  least  1,000  miles  of  long  distance  lines. 

VICTOR,  IDA. — The  Rocky  Mountain  Bell  Telephone  Company  will  ex- 
tend its  line  from  Teton  City  to  Victor,  a  distance  of  50  miles. 

CHICAGO,  ILL. — Within  the  next  month  the  Illinois  Central  Railroad  ex- 
pects to  have  its  new  telephone  circuit  established  between  Chicago  and 
Omalia 

CHICAGO,  ILL. — The  Illinois  Telephone  and  Telegraph  Company  has  leased 
one  of  the  Kerfoot  buildings  in  the  heart  of  the  city  for  a  central  telephone 
exchange. 

ATWOOD,  ILL. — The  Atwood  Mutual  Telephone  Company,  lately  incor- 
porated, will  be  ready  for  business  in  October.  The  switchboard  has  a  capacity 
of  25  bell  drops  and  60  series  drops.     The  company  has  150  subscribers. 

FLANAGAN,  ILL. — The  Flanagan  &  Dana  Telephone  Company  has  installed 
the  Stromberg-Carlson  system.  A  new  switchboard  is  to  be  put  in,  and  there 
will  be  about  15  party  lines  to  provide  for,  besides  some  30  village  telephones. 

CHICAGO,  ILL. — The  Automatic  Electric  Company  has  leased  from  the 
Lewis  Institute  directors  the  six-story  brick  structure  at  V'an  Buren  and  Mor- 
gan Streets,  which  it  will  maintain  as  an  automatic  telephone  and  switchboard 
factory  in  connection  with  its  previously  established  factory  on  Washington 
Boulevard.  Immediate  steps  are  now  being  taken  for  the  location  of  between 
7,500  and  8,000  telephones  of  the  secret  service,  automatic  type  in  the  business 
heart  of  the  city. 

ALEXANDRIA,  IND. — The  Central  Union  Telephone  Company  has  decide! 
to  increase  the  size  of  its  plant  and  the  efficiency  of  its  service  in  this  city. 

INDIANAPOLIS,  IND. — The  Modoc  Telephone  Company  commenced  busi- 
ness June,  1902.  It  operates  a  :oo-drop  board  and  is  gaining  subscribers  rap- 
idly.    It  has   16  miles  of  local  circuit  and   16  of  toll  line. 

EVANSVILLE,  IND. — The  City  Council  passed  an  ordinance,  Aug.  19,  asking 
the  Cumberland  Telephone  Company  to  quit  doing  business  in  the  city  on  Aua. 
25.    The  Board  of  Public  Works  will  ask  for  new  bids  for  a  franchise. 

INDIANAPOLIS,  IND. — The  Amboy  Home  Telephone  Company,  of  Amboy. 
Miami  County,  capital  stock  $5,000,  and  the  Cowan  Rural  Telephone  Company, 
of  Cowan,   Delaware   County,  capital  stock  $4,000,  have  been  incorporated. 

NEW  HAVEN,  IND. — The  New  Haven  Telephone  Company  has  been  placed 
in  the  hands  of  a  receiver.  W.  L.  Mallering  being  appointed  receiver.  The  ex- 
change is  a  small  one  and  has  not  proved  profitable  from  the  start.  The  plant 
will  be  sold  and  then  greatly  improved. 

MISHAVV^M-CA,  IND. — The  local  council  has  granted  a  franchise  to  the 
Home  Telephone  Company,  an  independent  corporation,  despite  the  strong 
opposition.  The  Bell  Company  at  once  announced  a  reduction  in  rates  to 
residences  of  $3  and  $5  a  year.     Business  service  is  also  to  be  reduced. 

INDIANAPOLIS,  IND.— S.  P.  Sheerin,  of  this  city,  was  before  the  State 
tax  board  in  the  interest  of  the  new  local  and  long  distance  telephone  com- 
panies asking  that  the  assessments  as  fixed  by  the  board  be  reduced  to  what  he 
called  a  fair  figure.  The  assessment  of  the  local  companies  was  fixed  by  tht 
board  at  $550,000,  which  was  an  increase  of  $289,000,  or  no  per  cent,  over 
last  year.  The  assessment  of  the  New  Long  Distance  Company  was  fixed  by 
the  board  at  $193,000,  an  increase  of  $132,000,  or  no  per  cent.  These  were 
said  to  be  exorbitant.      Several  other  companies  were  heard   frcm. 

EVANSVILLE,  IND. — The  movement  to  establish  a  municipal  telephone  plant 
in  this  city  is  about  to  fail  and  the  city  administration  is  fearing  a  legal  entan- 
glement. The  city  wants  to  award  a  franchise  to  the  best  bidder,  but  the 
Cumberland  Company,  the  present  occupant  of  the  field,  asserts  that  its  fran- 
chise can  be  successfully  defended.  The  city  must  first  free  itself  and  establish 
a  right  to  grant  a  franchise  before  other  companies  will  bid.  Bids  thus  far 
submitted  provide  that  the  city  must  dispossess  the  Cumberland  Company.  If 
this  matter  was  settled  the  city  could  make  a  satisfactory  contract.  It  is  claimed 
that  the  Cumberland's  franchise  has  expired  and  that  it  is  the  duty  of  the 
council  to  revoke  it.  To  revoke  it  would  be  a  recognition  of  its  validity  an-l 
the  power  to  revoke  might  fail.  The  Cumberland  is  willing  to  enter  into  a  new 
contract,  but  only  with  preferred  terms,  not  nearly  so  favorable  as  other  bids. 


CEDAR  FALLS,  lA.— The  farmers  of  this  city  are  making  a  raid  on  the 
Cedar  Valley  Telephone  Company  and  are  ordering  telephones  faster  than  the 
company   can   supply    them. 

DENISON,  lA. — The  Crawford  County  Telephone  Company  has  been 
incorporated  recently  with  $50,000  capital.  The  Stromberg-Carlson  system  will 
be  used,  with  switchboard  capacity  of  200  town  and  20  farm  lines. 

SIOUX  CITY,  I  A. — William  Bowen,  agent  of  the  Stromberg-Carlson  Com- 
pany, whose  application  for  a  telephone  franchise  has  been  some  time  in 
abeyance,  is  again  endeavoring  to  obtain  it.  The  franchise,  if  granted  accord- 
ing to  the  provisions  of  the  ordinance  introduced,  will  be  given  to  William 
Bowen  personally. 

HOPKINSVILLE,  KY.— The  city  of  Ilopkinsville  has  accepted  a  proposition 
from  the  Cumberland  Telephone  Company  whereby  this  company  will  fur- 
nish long  distance  connections  and  reduce  the  price  of  the  service.  This  set- 
tles the  question  of  competition  in  this  town,   at  least,   for  the  present. 

LOUISVILLE,  KY. — The  Home  Telephone  Company  of  Louisville  has  just 
secured  a  controlling  interest  in  the  New  Albany,  Ky.,  Home  Telephone  Com- 
pany, which  has  been  in  operation  since  1896.  The  New  Albany  company  has 
a  capital  of  $100,000.  The  Louisville  company  will  build  connections  with  the 
New   Albany    company. 

SHELBYVILLE,  KV.— The  town  of  Shelbyville,  Ky.,  will  sell,  during  the 
month  of  September,  a  local  telephone  franchise.  The  Cumberland  Company 
is  already  operating  in  the  town.  It  is  said  that  the  Louisville  Home  Tel- 
ephone Company  is  back  of  the  movement.  The  new  franchise  will  forbid 
consolidation  with  any  other  company  on  the  part  of  the  owners  of  the 
new   franchise. 

BALTIMORE,  MD. — The  International  Telephone  Company  has  recently 
purchased  the  charters  of  several  concerns  in  Maryland,  among  them  the 
Maryland  Telegraph  and  Telephone  Company.  The  International  will  begin 
the  building  of  lines  through  the  State  and  will  make  a  maximum  charge  of 
two  cents  per  call. 

McINTOSH,  MINN. — A  local  telephone  system  is  to  be  put  in  by  Mr.  Anton 
Jcnson  and  will  be  ready  for  business  September  i.  Stromberg-Carlson  apparatus 
is  installed. 

JOPLIN,  MO.— The  Mineral  Belt  Telephjne  Company,  which  includes  the 
exchanges  in  Carthage,  Joplin,  Webb  City.  Cartersville  and  Oronogo,  with  all 
connecting  lines,  has  been  sold  to  a  company  headed  by  Theodore  Gary,  of 
Macon,  Mo.,  for  $250,000.  The  company  will  be  reorganized  with  a  capital 
stock  of  $200,000  with  6  per  cent,  dividend  guaranteed.  The  new  company  will 
aiso  issue  $150,000  ten-year  bonds,  beaiing  interest  at  5^  per  cent.  This  issue 
l-.as  been  underwritten  by  a  Macon  syndicate.  The  new  company  will  at  once 
expend  $75,000  in  improvements. 

i\EW  LISBON,  N.  J.— The  Farmers'  Telephone  Company,  H.  M.  Black,  pres- 
ident, has  25  miles  of  toll  line  now  being  built  and  will  use  the  Kellogg  system. 

SERGEANTS\'ILLE,  N.  J.— The  Merchants'  and  Farmers'  Telephone  and 
Telegrapli  Company  has  been  formed;  capital  $10,000.  Incorporators:  William. 
Strouse  and  Wesley  D.  Bodine,  Sergeantsville,  N.  J.;  Charles  M.  Reading. 
Frenchtown,  N.  J.,  and  William   C.  Gebhardt,   Clinton.  N.  J. 

TRENTON,  N.  J. — Nearly  200  telephones  have  been  installed  and  connected 
by  the  new  Interstate  Telephone  Company  at  Trenton,  and  it  is  expected  that 
almost  another  hundred  will  be  in  operation  early  in  September.  The  new 
l>uilding  is   expected   to   be  ready  for  occupancy   by  October   i. 

HOPEWELL  JUNCTION,  N.  Y.— The  East  Fishkill  Telephone  Company 
has  just  started  business  with  50  subscribers,  and  about  25  miles  of  local  circu-t. 
The  Hudson  River  Telephone  Company  will  extend  its  lines  to  Hopewell  Junc- 
tion and   connect  with  those  of  this  company. 

GASTONIA,  N.  C. — An  effort  is  being  made  to  construct  rural  telephones 
in  Gaston  County,   N.  C.     Gus  Shannon,  of  Gastonia,  is  interested. 

SHELBY,  N.  C— The  Boiling  Springs  Telephone  Company  of  Clevelani 
County,  N.  C,  has  been  incorporated  with  $1,000  capital,  with  D.  J.  Hanirick 
and  others  as  stockholders. 

WILMINGTON,  N.  C— The  Columbus  Telephone  Company  has  a  switcii- 
board  at  Chadbourn  and  one  at  Whiteville.  Forty-four  telephones  are  now  in 
operation  and  further  extensions  are  planned.     The  capital  stock  is  $5,001 . 

MANCHESTER,  OHIO.— The  Manchester  Telephone  Company,  incorporated 
in  May,  1902,  has  Western  Electric  apparatus — a  drop  board  with  125  sub 
scribers.  The  company  is  about  putting  in  several  miles  of  lines  on  both  sides 
of  the  Ohio  river. 

PITTSBURG,  PA. — The  Postal  Company  is  now  preparing  to  construct  new 
through  trunk  lines  all  along  the  Pennsylvania  railroad  system,  from  New 
York  to  Pittsburg  and  from  Washington  to  Buffalo.  Within  the  next  month 
work  will  be  started  on  the  stringing  of  eighteen  copper  wires  between  Phila- 
delphia and  New  York.  Twelve  wires  will  be  strung  from  Philadelphia  to 
Pittsburg,  and  four  will  be  required  on  the  line  along  the  Northern  Central 
and  Philadelphia   and   Erie  branches. 

ST.  MATTHEWS,  S.  C— The  St.  Matthews  Telephone  Company  has  ob- 
tair»ed  its  charter.  The  capital  is  placed  at  $1,500.  L.  M.  Able  is  secretary  and 
treasurer. 

CHESTERFIELD,  S.  C— The  Chesterfield  Telephone  Company  is  ready 
to  receive  its  charter.  Officers  have  been  elected  as  follows:  president,  J.  A. 
Welsh;  vice-president.  Dr.  D.  T.  Neal;  secretary  and  treasurer,  T.  P.  Manguiu. 
Long  distance  lines  will  be  erected. 

NASHVILLE,  TENN. — The  new  service  of  the  Cumberland  Telephone  and 
Telegraph  Company  in  this  city  has  gone  into  effect. 

CLARKSVILLE,  TENN.— The  city  council  of  Clarksville  has  granted  to 
R.  B.  Crane,  of  Toledo,  Ohio,  and  others  a  franchise  to  build  a  competition 
telephone  system. 

NASHVILLE.  TENN. — A  charter  has  been  granted  to  the  District  Tele- 
I  hone  Company  of  Shelby  County,  Tenn..  with  a  capital  of  $100,000.  Those 
interested  are  E.  Howard,  J.  Conipton,  W.  T.  Gentry  and  others  of  Shelby 
County. 
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I.KKi  Ihe  Leeds  Fanners'  Telephone   Company,  which  commenced 

operaiiun*  in    tv«<>  has  been   recently   incorporated.     Three  small   switchboards 
harr   iM-en   used,   but   are  to  be  changed  to  a  larger  one  this  fall.     There   are 
'    I  '•  males  of  toll  line  and  extensions  are  projected. 

\WA,  o.N'T.— The  Canada  Atlantic  Railway  has  about  completed  a  private 
I  '     '  '        :  'tween  Ottawa  and  Depot  Harbor,  on  the  Georgian 

J-  of  the  most  complete  and  up-to  date  private  sys 

\,  ^,,, i-ii\y.    In    its    construction,   covering   a    distance    of 

;i,  abuut   534  miles  of  copper  wire  have  been   used.     The  ob 
jc  ,;  such  a  service  is  to  relieve  the  telegraph   lines  and  aiTord 

better  n   with    the  elevators  of   the  company,    with   which  there  is 

much  •!'  .r  IS  transacted. 

SALT  LAKh  CITY,  UTAH.— The  Telluride  Power  Company  has  been 
granted  a  franchise  for  «5  years  to  maintain  a  telephone  system  in  Salt  Lake 
County. 


ELtCTRIC   LIGHT  AND  POWER. 


SKAGWAV,  ALASKA.-  The  Northwest  Light  &  Power  Company,  C.  E. 
Shrfiard,  of  Sraitle,  \\  a«h  .  president,  has  an  electric  light  plant  at  Skagway, 
Alaska,  and  gas  works  at  Everett,  Wash. 

MALVKR.S,  ARK. — The  Malvern  Light  &  Power  Company  was  formed  in 
1S98  with  It.ooo  capital.  The  owner,  C.  W.  Turner,  operates  T-H.  and  Gcn- 
cial  Elevlric,  arc  and  incandescent  system  of  580  lights. 

'"  ■  ■  TI". — The    Northern    California    Power    Company,    H.    H. 
N  ling  an   exten«iofi   of   50  miles  to  Willows.     The   com 

\^,.,  i. ..,...,.    ..4 .:.... ..uuse  apparatus. 

SAN  JOAQUIN,  CALIF.— The  San  Joaquin  Power  Company  has  been  in- 
corporated with  a  capital  of  |joo,ooo,  by  Alto  Weiss,  E.  A.  Beck,  W.  G. 
Kerckhoff,   A.   C.   Balch   and   H.    W.    A.    Melveny. 

t  .V  i»,  ivTi,  CALIF.-  Mc«srs.  Roach  and  Chambers  sre  the  officers  of 
ti  '  int  from  whnm  il  takes  its  name.     It  was  organized  in  1897 

»r      .      .  .     '1      The  Wrstinghou«c  system  is  used. 

SANTA    PAULA.   CALIF.-Thc   Santa    Paula    Electric   Company    has   l)egun 

u  .fl.  ..ii  i).r  (ilanl  which  is  to  furniih  lighting  here.     A  General   Electric    alter- 

'■   plant  Is  to  be  put  in.     Mr.  C.  C.  Teague  is  secretary. 

n.    CALIF.- The    Richmond    Light    and    Water   Company,    H.    E. 

was  organifH  November.   1901,  with  $15,000  capita).     It  has 

',    i,aoo    Incandetcenl    and    50   enclosed   arc    lights,    and    uses 

Clulc  oil   (if    fuel. 

OAKI  AVn.  CALIF— The  Suburban  Electric  Light  Company  distributes  cur- 
rr  r    lines   of    the    Standard    Electric    Company    and    Bay 

<  V  to    19.000   incandescent  lights   of    16-cp.      Mr.    C   A. 

K 

1  O.    CALIF.— The   South    Yuba    Water    &    Power    Company 
.•ort    frt>m    Engineer    Price,    who    has    been    examining    the 
tty.      It   is  proiKtsed   to   dfivc   tunnels  and  utilise  the   water 
fIrrfHr   power  plant. 

H»A1  -The  Cascsde   Electric  Company  was   formed  in 

tool    »  k.      It   has   at    miles  of  circuit    furnishing   a.aoo 

16  cp  «ivl  j>  »r<;  !igh!«.  »ith  five  electric  motors. 

()RLAM»<^,  Fl-A  —The  Orlando  Water  and  Light  Company  was  formed  in 
•  901.   with    %  •*!.     J.    M    Cheney   i«  lecrcUry.     The  General   Electric 

system  is  u<'  .;th>  furnithing  a.ooo  lights. 

ATLANTA.  i.\       \    H    C  ,.  Atlanta  Etectric  Company,  has 

made  a  prr>iM<«aI  to  ihr  <ity  to  ,,cr  for  lights  at  tjo  per  hp  per 

year,  the  city  to  futnish  its  out.   ..,,...  ,m.,,..  etc. 

COLUMBUS.  GA.— Tbc  Coweta  Power  Cont^n*.  with  lijo.ooo  capital  and 

the  pri>  ■  '  ...  .     I   j^^  ^  charter  at  Colum- 

*>"»•      '  «Tr  on  the  Chattahoochee 

T*'^^^>    1  -  .         -■  -      «iid  operate    manufacturing 

plants.     CfCtt.  J.    Baldwin  is  one  of  the     orporatort. 

ST.  ANTHONY.  IDA.— The  now  electric  light  company  at  St.  Anthony 
lias  ordered  another  generator,  which  will  double  the  capacity  of  the  plant. 


BOISE,  IDA. — The  Highland  Valley  Power  Company  near  Boise  has  staitei  I 
work  on   its  new  dam  on  the   Boise   River.  The  dam  will  be    18  feet  high  i 
240  fctt   long. 

\\hl.--KK,  IDA-,  has  voted  to  issue  $40,000  in  bonds  for  an  electric  plant  1 
Hater   'Morks,   chiefly    for  the   latter.     Thomas   £.   Kelly   is  mayor   and  Ste«irt  ^ 
H.   Travis,  city   clerk. 

CHRISMAN,  ILL. — The  Light  and  Water  Company  was  formed  early  ia jIk 
prcst-ni  year  with  $10,000  capital.    Warren  alternating-current  apparatus  fa 
3 J  arcs   and   600    16-cp  incandescents. 

BLUE  MOUND,  ILL.— The  Blue  Mound  Electric  Light  Company  was  fo 
in    1901    with    $4,000    capital.      The    Thomson-Houston    alternating    systea 
used.      Mr.    H.    L.   Ferguson    is   manager. 

BELLEVILLE,    ILL.— The   Belleville  Gas   Light   &   Coke  Company  was 
Aug.    18  to  a  syndicate  of  Chicago  and  Cincinnati  men.     The  purchase  price  ■ 
$240,000,    but   the  purchasers   assume   an   indebtedness   of    $6o,ooc,   making  (he 
actual  consideration  $300,000.     The  purchasers  are  represented  by  Mayor  M.  IL 
Stephens,  W.  S.  Forman  and  L.  D    Turner.  Jr.,  of  East  St.  Louis.     The  pr 
capital  stock  of  the  company  is  $150,000.     The  shareholders  receive  $80  net  a 
for  the  stock,  which  has  a  par  value  of  $50.     It  is  the  announced  intention 
reorganize    the    company    and    increase    the    capital    stock    to    $350,000.      It  h  I 
stated    that    improvements    will    be    made    and    the    gas    mains   and   the   electtig  j 
wires  will  be  extended  towards  East  St.  Louis. 

BLOOMINGTON,   IND.— The  People's  Gas,    Electric  and  Heating  Coa 
ures  "Wood"  apparatus.     It  has  24  miles  of  circuit  and  a  coal  gas  outfit. 

ROCHESTER,  IND.— The  Rochester  Electric  Light  &  Power  Company,  «f 
Rochester,  has  filed  articles  of  incorporation.  J.  E.  Beyer  heads  the  board  «f 
directors. 

JONESBORO,  IND.— The  Jonesboro  Light  &  Water  Company,  foraei 
Januiry,  1902,  is  a  municipal  plant.  L.  M.  Pcmberton  is  superintendent.  The 
Fort  Wayne  system  is  employed.     There  are  26  arcs,  450  commercial  lights. 

CARTHAGE,  IND. — The  Carthage  Electric  Light  and  Power  Company  hw 
$7,500  capital.  It  operates  a  water  power  plant,  \^yi  miles  transmission.  It  hig 
1  400-kw  General  Electric  dynamo,  and  the  station  is  laid  out  for  two  man. 
The  secretary  is  S.   M.  Strickland. 

SUMMITVILLE,  IND.— The  Summitville  electric  light  and  water  plant  ■ 
now  under  construction,  and  will  be  owned  by  the  municipality.  When  wt^ 
for  operation  it  will  represent  an  investment  of  $35,000  to  $40,000,  inclodnf 
the  purchase  of  the  present  private  lighting  plant. 

DURANT,  I.ND.  TERR.— The  Durant  Ice  &  Light  Company,  organized  U«y, 
1901,  has  a  paid-un  capital  of  $20,000.  It  has  two  dynamos  of  6o-kw  each,  Wo^ 
inghouse  system,  and  furnishes  1,200  lights.     A.  S.  Smith  is  secretary. 

BURNSIDE,  KY.— The  Bumside  Electric  Light  &  Power  Company  uses  B^ 
Icck  Ki"ficrators  and  has  a  power  service  of  i    lo-hp.  i   2-hp  and  30  fan 
R.  M.  McCracken  is  general  manager.    The  capital  stock  is  $4,500. 

ST.  FRANCISVILLE,  LA.— The  town  of  St.   Francisville  has  voted  fit 
water  and  electric  light  bonds. 

BRIDGTON.  ME.— The  Bridgton  &  Harrison  Electric  Company.  J.  R.  San- 
born, president,  capital  $50,000,  has  Wcstihghouse  machinery  and  about  i,sw 
16-cp  lights  furnished  by  one  135-kw  dynamo.     It  runs  two  motors. 

LIVERMORE  FALLS,  ME.— The  Livermore  Falls  Light  &  Power  Co» 
pany  has  an  authorized  capital  stock  of  $100,000.  Mr.  E.  Riley  is  presideak 
The  Edison  system  is  installed;  there  are  15  miles  of  circuit  and  5  motors  ■!• 
running. 

HOUGHTON,  MICH.— The  Heughton  County  Electric  Light  Company 
has  been  organized  with  a  capital  stock  of  $1,300,000. 


GRAND    RAPIDS.    MICH.— The    Edison    Electric    Liglil   Company    is 
ing  a  new  building   for  a  storage  batter)-  plant.      In   it  will  be  placed   166  ccflg 
of  an  improved  form  of  storage  battery,  with  a  capacity  of  3000  ampere-hours. 

SHAKOPEE,  MIN.N. — The  electrical  plant  here  furnishes  light  and  a  small 
amount  of  power.  There  are  600  incandescents.  42  Nemsts  and  34  arcs.  This 
place  is  a  good  location  for  a  central  heating  station,  also  for  water  works. 

WHEATON.  MINN.— The  Whcaton  Electric  Light  Company  of  Wheatoi:. 
Traver*r  County,  has  filed  articles  of  incorporation.  The  incorporators  are 
W.  I.  Gray,  W.  W.  Bardwell.  E.  Le  Vesonti.  of  Minneapolis,  and  F.  W. 
Murphy  and  M.  J.  Jacobson,  of  Whcaton.     The  capital  stock  is  $25,000. 

GREENVILLE,  MISS.— F.  J.  Butler,  of  Greenville,  has  been  awarded  the 
contract  for  a  $36,000  electric  power  house  at  Jackson. 

Tl'PET.O,  MISS. — The  Tupelo  Electric  Light  plant  was  organized  in  1900 
with  $15,000  capital.  This  is  a  municipal  plant,  having  between  1.400  and  1,500 
lights,  and  using  the  Western  Electric  system.  J.  W.  Hoyle  is  manager;  E. 
W.  Hawkins,  superintendent. 

NATCHEZ.    MISS. — The    Natchez    Street    Railway    Company    has    pure!    ■-'  i 
the  plant   of   the    Natchez    Light,   Power  and   Transit    Company,   paying    $- 
for   the   same.      The   last-named  company   has  the   contract   for   public   lighi.iifi. 
which   has  se\>en  years  to  run  before  it  expires. 

NEOSHO,  MO —The  Neosho  Electric  Light  Company.  J.  C  Geye.  president, 
was  organized  in  1897  with  $6,000  capital.  The  system  is  alternating,  and  there 
are  8  miles  of  wire. 

CLA^'TON,  MO. — Articles  of  a^^sociation  of  the  St.  Louis  County  Electric 
Company  have  been  field  in  Clayton.  The  capital  stock  of  the  company  is 
$50,000.  one  half  of  which  is  paid  up.  The  shareholders  are  A.  C.  Einstein, 
of  St.  Ix)uis,  Charles  J.  Schnaus,  of  St.  Louis,  and  O.  J.  Mudd,  of  Kirkwood. 
The  main  office  of  the  company  will  he  in  Webster  Groves. 

HOOPER.  NEB— The  Hooper  Electric  Light  plant  of  which  Mr.  W.  T. 
Martin  is  proprietor  has  $7,000  capital.  It  operates  the  Thomson-Houston  sys- 
tem and  has  500  lights. 
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SILVER  CITY,  NEB.— The  New  Mexico  Light,  Heat  &  Power  Company  was 

rmed  in   1900  with  $30,000  capital.      It  operates  2  direct-connected  dynamos, 

miles  of  wire  and  1,600  lights.     E.  L.  Woods  is  president. 

JERSEY   CITY,   N.   J.— The   United    Electric   Company   of    New  Jersey   has 

■en-  awarded  a  contract  by  the  Jersey  City  Water  Supply  Company  to  furnish 
ght  at  the  site  of  the  new  reservoir  being  built  here. 

ALBUQUERQUE,  N.  MEX.— J.  J.  Henery  has  been  granted  a  franchise 
or  the  Electric  Light,  Power  &  Gas  Company  in  Albuquerque,  The  new 
ompany  will  charge  the  following  rates:  Business  houses,  15c.  per  kw-hour; 
csidences,  20c.  per  kw-hour;  16  cp,  10  o'clock  closing,  $1.00  each  per  month; 
6cp,  12  o'clock  closing,  $1.50  each  per  month;  i6cp,  all  night,  $2.25  each  per 
'onth. 

CHATEAUGAY,  N.  Y. — The  Chasm  Power  Company,  formed  June  27,  1902, 
las  $20,000  capital.  The  company  is  now  constructing  a  dam  and  has  already 
!,S00  lights. 

Bai^uVVINSVILLE,  N.  Y. — A  light,  heat  and  power  company,  with  a 
:3pital  of  $100,000,  has  been  organized  at  Baldwinsville,  to  do  business  in 
Baldwinsville,  Lysander  and  Van   Buren. 

ROME,  N.  Y. — The  Rome  Gas,  Electric  Light  &  Power  Company  is  one  of 
the  electric  properties  of  which  J.  T.  Lynch,  of  Detroit,  Mich.,  is  president.  The 
•  company  has  three  General  Electric  dynamos  of  iso-kw  each. 

BINGHAMTON,  N.  Y.— The  Binghamton  Light,  Heat  &  Power  Company, 
organized  in  March,  1902,  employs  General  Electric  system  and  has  2  soo-kw 
and  2  200-kw  dynamos.  Regular  power  service  is  furnished.  S.  P.  Hunt  is 
superintendent. 

,  JAMESTOWN,  N.  Y. — Jamestown  Lighting  &  Power  Company,  of  James- 
town, has  been  formed  to  do  public  lighting  in  this  city,  the  villages  of  Fal- 
'  coner,  Celaron  and  Lakewood  and  in  the  towns  of  Ellicott  and  Buste  in  Cha- 
tauqua  County.  Capital,  $100,000.  Directors:  Robert  T.  Paine,  2d,  of  Brook- 
line,  Mass.;  Ernest  S.  Carr,  of  Jamestown,  N.  Y.,  and  William  H.  Whitney, 
of  Boston,  Mass. 

ADA,  OHIO.— The  Ada  Water,  Heat  &  Light  Company,  formed  July  i, 
1902,  has  a  capital  stock  of  $75,000.     C.  S.  Ames  is  president. 

COALTON,  OHIO.— Directors  of  the  Coalton  Light,  Power  &  Heating 
Company  have  decided  to  commence  the  construction  of  a  plant  at  once. 

NORTH  AMHERST,  OHIO.— A  council  committee  has  been  inspecting  a 
number  of  lighting  plants  and  has  decided  to  spend  $8,000  for  a  municipal 
lighting  plant. 

PORTSMOUTH,  OHIO.— Philip  Hughes,  of  this  place,  has  the  contract 
for  installing  an  electric  lighting  plant  for  the  Munroe  furnace  of  the  Hill 
Coal    Company. 

GALLIPOLIS,  OHIO.— The  Gallipolis  Electric  Light  Company  has  been 
incorporated  with  $10,000  capital  stock  by  A.  Clendenin,  J.  W.  Clendenin,  S. 
H.    Eagle,    C.    H.    D.    Summas   and    E.    D.    Davis. 

COSHOCTON,  OHIO.— The  Coshocton  Light  &  Heating  Company  has 
been  incorporated  with  $250,000  capital  stock  under  the  laws  of  New  Jersey, 
and  has  been  admitted  to  do  business  in  Ohio.  W.  A.  Hinebaugh  is  at  the 
bead  of  the  company. 

SALINEVILLE,  OHIO.— The  Salineville  Electric  Light,  Heat  &  Power  Com- 
pany was  formed  January,  1902,  with  $15,000  capital.  Westinghouse  and  West- 
ern Electric  apparatus  are  used,  furnishing  48  arc  and  1,000  incandescent 
lights.     J.  II.  Dodds  is  secretary. 

CINCINNATI,  OHIO.— The  Cincinnati-Newport-Covington  Light  and  Trac- 
tion Company  has  a  capitalization  of  $10,000.  The  lighting  and  power  system 
is  General  Electric;  the  railway  system  Westinghouse.  The  former  has  25,000 
i6-cp  lam.ps  and  600  arcs;  the  latter  70  miles  of  track.  E.  Harrow  is  the  chief 
engineer. 

COLUMBUS,  OHIO. — The  Providence  Engineering  Company  of  Cleveland 
nas  submitted  prices  on  three  horizontal  cross  compound  condensing  engines  at 
a  cost  of  $29,250.  The  company  was  the  only  bidder  for  furnishing  equipment 
for  the  proposed  municipal  plant.  Legal  proceedings  are  holding  up  the 
question  of  the  lighting  plant,  and  new  proposals  will  be  called  for  when  the 
suits  are  settled. 

EL  RENO,  OKLA. — The  El  Reno  Light  &  Power  Company  was  formed  Jan- 
uary, 1902,  with  $150,000  capital.  H.  Lassen  is  president  and  J.  A.  Masters, 
manager.  It  has  10  miles  of  arc  circuit,  6  miles  of  incandescent  and  50  altei^- 
nating  enclosed  lamps.     Three  thousand  lights  are  now  wired  in. 

GOLD  HILL,  ORE. — The  Condon  Water  &  Power  Company  has  been  in- 
corporated at  Gold  Hill,  with  a  capital  of  $100,000,  by  C.  R.  Day,  W.  F. 
Hunter   and    F.    S.    Smith. 

ROSEBERY,  ORE. — The  Douglas  Electric  Company  has  a  water  power  plant 
and  General  Electric  system.  Three  miles  of  circuit  and  about  loo-hp  of  S, 
16  and  32-cp  lights.    F.  W.  Benson  is  secretary. 

CHARLESTON,  S.  C— The  Charleston  Light  and  Water  Company  has 
filed  notice  of  an  increase  of  capital  stock   from   $500,000  to  $1,000,000. 

GEORGETOWN,  S.  C. — The  Georgetown  Electric  Company  was  organized 
October,  1891,  with  $50,000  capital.  It  is  a  light  and  power  plant  supplying; 
1.600  incandescent  and  44  arc  lights,  besides  30  fans.  There  are  16  miles  of 
copper  wire.     H.  L.  Chandler,  of  Philadelphia,  is  president. 

FORT  MILL,  S.  C. — The  Catawba  Power  Company  is  constructing  near  Fort 
Mill  what  will  be  one  of  the  largest  dams  in  the  South  when  completed.  The 
estimated  cost  will  be  $1,000,000.  Four  thousand  eight  hundred  horse-power  is 
what  the  company  expects  to  develop.  Two  cotton  mills  have  already  contracted 
for  power  with  which  to  run  their  machinery. 

HOUSTON,  TEX. — The  Houston  Lighting  and  Power  Company,  organized 
December,  1901,  has  $275,000  capital  stock  and  employs  th'j  General  Electric 
system.  The  plant  is  three-phase  alternating,  managed  by  W.  H.  Chapman. 
There  are  12,000  lights  of  i6-cp,  425  street  arcs  and  275  commercial  arcs. 

PARIS,  TEX. — The  Paris  Light  &  Power  Company  was  reorganized  November, 
1901,  and  the  capital  stock  increased  from  $120,000  to  $200,000.  H.  L.  Baker 
is  the  secretary.      The    plant    furnishes   electricity,   gas   and   steam    heating,   the 


General    Electric  system   being   installed   throughout.     The   Paris   Transit   Com- 
pany is  owned  by  the  same  parties. 

LOGAN,  UTAH,   has  voted  $65,000   in   bonds  for  a  municipal  electric  light 

plant. 

SALT  LAKE  CITY,  UTAH.— Engineer  Hayward,  of  the  Utah  Light  & 
Power  Company  of  Salt  Lake  City,  has  been  examining  the  waters  of  the  Big 
Cottonwood  canyon  for  the  Great  Western  Mining  Company,  with  a  view  io 
erecting  a  large  power  plant  to  furnish  the  Big  Cottonwood  mines  with  power. 
It  is  understood  the  plant  will  be  built  early   next  spring. 

NORFOLK,  VA.— The  People's  Light  and  Power  Company  of  Norfo'k 
has  been  granted  a  charter  with  a  capital  of  $100,000. 

RICHMOND,  VA.— The  Electrical  Construction  Company  of  Richmon-J. 
Va.,  has  the  contract  for  a  $20,000  electric  plant  at  Warrenton,  Va. 

FAIRMONT,  W.  VA.— A  deal  has  been  closed  by  the  Fairmont  Gas  and 
Electric  Company  with  the  Fairmont  and  Grafton  Gas  Company,  an  old  cor- 
poration, whereby  the  former  becomes  the  owner  of  all  the  rights  of  the  latter 
company  in   Fairmont. 

EVANSTON,  WYO.— The  Edison  Electric  Company  has  been  formed  here. 
Directors:  H.  Fisher,  J.  B.  Miller,  H.  H.  Sincla-e,  F.  B.  Hinge  and  others. 
Capital   stock,   $10,000,000. 

MONTREAL,  QUE.— The  Shawinigan  Water  &  Power  Company  has  made  a 
proposition  to  the  Dominion  government  for  lighting  the  channel  from  Mon- 
treal to  Quebec. 

OTTAWA,  ONT.— The  town  plant  of  Fort  William,  Ont.,  has  been  found  in- 
sufficient to  provide  the  necessary  light  and  power.  A  proposition  is  now  under 
consideration  to  develop  the  Ecarte  Rapids  power.  Messrs  T.  Pringle  &  Soni, 
of  Montreal,  estimate  the  cost  of  developing  2,000  horse-hower  there  at  $207,000. 

OTTAWA,  ONT. — The  Ontario  government  has  authorized  the  construction 
of  a  coffer  dam  at  Dufferin  Islands,  on  the  Niagara  river,  by  the  Ontario  Power 
Company,  to  be  used  in  diverting  water  through  the  park  to  the  company's  out- 
let below  the  falls.  Although  the  company's  application  has  been  opposed  by 
the  Canadian  Niagara  Power  Company,  which  was  first  in  the  field,  the  govern- 
ment has  decided  to  grant  the  Ontario  Power  Company's  application,  in  order  to 
stimulate  competition  in  that  district. 


THE   ELECTRIC   RAILWAY. 


HARRISON,  ARK. — Toledo  capitalists  have  entered  into  a  project  for  con- 
necting Harrison  with  Dodd  City,  by  an  electric  railway.  John  J.  Greghan, 
of  Toledo,   may  be   addressed. 

HARTFORD,  CONN.— The  Hartford  Street  Railway  Company  is  engaged 
in  making  an  addition  to  its  power  equipment  at  the  power  house  on  Com- 
merce Street,  and  is  now  installing  a  isoo-hp  engine.  The  engine  is  from 
the  Westinghouse,  Church,  Kerr  &  Co.  works  of  Pittsburg,  and  is  connected 
to  a  Westinghouse  generator  of  1050-kw.  When  the  engine  is  installed  the 
company  will   have  a  capacity  of  sooo-hp. 

WARSAW,  IND. — The  directors  of  the  \\'inona  assembly  have  voted  to  con- 
struct an  electric  railway  between  this  city  and  Winona. 

INDIANAPOLIS,  IND.— A  trolley  line  from  this  city  to  Springfield,  111.,  by 
way  of  Terre  Haute  and  Paris,  111.,  is  projected.  A.  J.  Hunter,  of  Paris,  is 
chief  promoter. 

FRANKLIN,  IND. — President  Irwin  announces  that  the  contract  has  been  let 
for  the  extension  of  the  Indianapolis,  Greenwood  and  Franklin  electric  line  to 
Columbus,  a  distance  of  20  miles. 

INDIANAPOLIS,  IND.— The  Indianapolis  Street  Railway  Company  has  in- 
terests at  work  with  a  view  to  organizing  a  company  to  construct  an  interurban 
line  between  Indianapolis  and  Cincinnati. 

ELKHART,  IND.— The  Elkhart,  South  Bend  &  Chicago  Railway  Company, 
which  proposes  to  connect  Elkhar*.  South  Bend  and  Mishawaka  with  an  elec- 
tric road,  has  been  incorporated.     Capital  stock,  $15,000. 

KOKOMO,  IND. — The  Kokomo  Street  Railway  and  Traction  Company  has 
been  reorganized  and  is  now  the  Kokomo  Railway  &  Light  Company.  Capital, 
$80,000.     G.  J.  Marott,  president.     Extensions  are  projected. 

NEW  ALBANY,  IND. — Interest  has  been  revived  in  the  contemplated  electric 
road  from  Cincinnati  to  Louisville  along  the  Indiana  shore  of  the  Ohio  river. 
Colonel  A.  S.  Berry  and  Engineer  Lyman  are  looking  afttr  the  two  surveys 
now  being  made. 

INDIANAPOLIS,  IND.— The  Richmond  ana  Ohio  Traction  Company  of 
Richmond  has  incorporated  with  $10,000  capital.  The  company  will  build  an 
electric  line  from  College  Corner,  through  Liberty  to  Richmond  and  from 
Richmond  to   Connersville,    aggregating  35    miles. 

BUTTE,  NEB. — Butte,  Neb.,  has  subscribed  $40,000  for  a  new  electri* 
railway    to   connect   the   town    with    the   new   Elkhorn   extension    at   Anoka. 

ALBANY,  N.  Y. — The  Mineola,  Hempstead  and  Freeport  Traction  Com- 
pany has  changed  its  corporate  name  to  the  Long  Island  Traction  Company. 

OYSTER  BAY,  N..  Y. — It  is  now  certain  that  a  trolley  line  is  to  be  built 
from  this  village  through  the  chain  of  villages  between  here  and  Mineola,  at 
which   point    it   will    connect   with    the   existing   cross   island   line. 

NEW  YORK,  N.  Y. — At  a  special  meeting  of  the  stockholders  of  the  Inter- 
bcrough  Rapid  Transit  Company  it  was  voted  to  increase  the  capital  stock  of 
the  company  from  $25,000,000  to  $35,000,000.  The  purpose  of  the  increase  is 
to  raise  funds  to  defray  the  expense  of  building  the  projected  tunnel  from 
Manhattan  to  Brooklyn,  connecting  with  the  Manhattan  underground  system. 

YOUNGSTOWN,  OHIO.— The  Sharon  &  New  Castle  Railway  is  now  run- 
ning cars  regularly  from  Hubbard  to  New  Castle. 

JAMESTOWN,  OHIO.— The  Springfield  &  Washington  Traction  Company 
has  selected  a  site   for  a  power  station  in  this  place. 

COLUMBL^S,  OHIO.— The  Delaware,  Berkshire  and  Sunbury  Electric  Rail- 
way Company  has  increased  its  capital   from  $10. one  to  $1  $0,000. 
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CLVCIN.VATr,  OHIO.— The  Bullock  Electric  Manufacturing  Company  has 
just  «hipi>ed  a  large  generator  to  the  Wheeling  (W.   Va.)  Traction  Company. 

CLEVELA.VIJ,  OHIO.— The  Eastern  Ohio  Traction  Company  will  spend 
about  $100,000  in  improvements  on  the  Cleveland  &  Eastern  Division  during 
the    coming    seas<jn. 

LIMA,  OHIO.— The  Western  Ohio  Railway  has  commenced  condemnation 
proceedings  against  a  number  of  land  owners  to  complete  its  right  of  way 
between    Lima    and    Findlay. 

COWEAUT,  OHIO.-J.  H.  McWirt,  representing  the  bondholders  of  the 
Conncaut  &  Eastern  Railway,  has  applied  to  the  county  commissioners  for  a 
franchise  from  Conneaut  to  the  Pennsylvania  State  line. 

PORTSMOUTH,  OHIO.-The  charter  of  the  PorUmouth  Street  Railway 
«ill  be  changed  to  enable  the  company  to  build  to  Hanging  Rock,  where  con- 
nection   will   be   made   with   the  lines   of   the  Camden    Interstate   Railway. 

CLEVELAND.  OHIO.-The  Osborn  Engineering  Company  has  complete.! 
the  surveys  for  the  Mansfield,  Mt.  Gilcad  &  Defiance  Railway.  The  power 
station  will  be  at  Cardington  or  Mt.  Gilead  and  there  will  be  three  si:b8tations. 

TOLEDO,  OHIO.-The  promoters  of  the  Toledo  &  Bryan  Air  Line  Railway 
assert  that  eastern  capitalists  have  agreed  to  finance  the  project  and  that  it 
will  be  bonded  for  $18,000  per  mile;  construction  work  to  start  this  fall.  The 
road  is  projected  from  Toledo  to  Ft.  Wayne. 

PROSPECT,  OHIO.-The  promoters  of  the  Magnetic  Springs,  Green  Camp 
&  Prospect  Railway,  owning  franchises  and  rights  of  way  between  the  towns 
named,  also  a  site  for  a  park  and  power  house,  arc  prepared  to  turn  over 
the  rights  and  plans  to  a  company  which  will  guarantee  the  building  of  the 
road. 

DAYTON,  OHIO.-The  Dayton,  Springfield  &  Urbana  Railway  Company's 
power  house  at  Medway  is  being  enlarged  to  neariy  three  times  its  present 
capacity  and  when  completed  it  will  furnish  power  for  neariy  all  of  the  Ap 
pleyardsyndicate  system  between  Cincinnati  and  Columbus.  The  plant  will 
be  in  operation  in  about  three  months. 

STEUBENVILLE,  OHIO.-Work  has  been  started  at  Brilliant  on  the  new 
power  house  of  the  Steubenville.  Mingo  &  Ohio  Valley  Traction  Company. 
1  he  station  will  also  furnish  power  for  the  Wheeling- Wellsburg  Railway  on 
the  West  Virginia  side  of  the  f>hio  River  and  a  submarine  cable  will  be  laid 
for  the  feed  wires.     The  station  will  cost  about  $175,000. 

CINCINNATI,  OHIO.-The  Cincinnati  Traction  Company  is  planning  to 
introduce  a  parcel  delivery  system  with  ten  delivery  stations  in  various  por- 
tions of  the  city.  The  company  will  act  only  as  carrier,  the  present  delivery 
companies  doing  the  collecting.  Stamps  will  be  sold,  which,  when  pasted  on  a 
parcel,   insures  delivery  to  the  proper  distributing  station. 

BARBKRTON,  OHIO.-The  Northern  Ohio  Traction  Company  has  se 
cured  a  lighting  franchise  in  Barberton,  and  has  closed  a  contract  to  furnish 
l.Kht  to  the  town.  The  rate  will  be  $75  per  lamp  per  year  on  moonlight  sched- 
ule. The  rate  for  commercial  lighting  will  be  10  and  12  cents  per  kw-hour 
The  council    will   buy  45   new  arc   lamps  and  other  material. 

SANDUSKY,  OHIO.— A  prospectus  of  the  Sandusky,  Clyde,  Tiffin  & 
.Southern  Railway  shows  that  the  road  will  be  3716  miles  long,  touching  Sau- 
dusky,  Castalia,  York,  Clyde.  Green  Springs  and  Tiffin,  drawing  from  a  trib 
utary  population  of  50,000.  Bonds  to  the  amount  of  $650,000  are  to  be  issued. 
Ihe  officers  arc  J.  C.  Parker,  president;  J.  C.  Hauser.  secretary;  F.  P.  Zol- 
luiKcr,  treasurer.  Others  interested  arc  Ira  Comstock,  W.  W.  Woodward  G  R 
Butler  an<l  W.  H.  Johnson. 

DILLSBURG,  PA.-A  charter  has  been  issued  by  the  State  department  t.. 
the  Dillsburg  an<l  Allen  Electric  Street  Railway  Company  to  build  a  line  from 
Dillsburg  to  Cliurchtown,  a  distance  of  six  miles;  capital,  $50,000;  president 
Peter  Sidle,  Dillsburg. 

IMTTSBURG,  PA.-  The  efficiency  of  the  street  railway  service  in  the 
eastern  portion  of  the  city  is  to  be  still  further  increased  by  the  Pittsburg 
K..ilway8  Company  by  the  rejuvenation  of  the  old  Broa.l  Street  power  station 
of  the  Allegheny  County  Light  Company.  Several  street  railway  generators 
and  a  l.irge  numl.rr  of  storage  batteries  are  to  be  installe<l  there  for  the  pur 
pose  of   fiirnishinK  more  power. 

MARTINSBURG,  W.  VA.  -  The  Charles  Town,  Berryville  and  Winchester 
.Street  Railway  Company,  of  Charies  Town.  W.  Va.,  has  been  incorporated  for 
the  purpose  of  constructing  and  o|>erating  a  street  railway  in  West  Virginia 
.ind  Maryland.  Capital  $500,000.  1  hr  incorporators  are  S.  M.  Patterson.  New 
\ork:  George  Eyster,  F.  S.  Harrison,  of  Halllown,  Va. ;  R.  P.  Chew  and 
W.  ().    Morris,  of  Charles  Town,   W.   Va. 


The  Automobile. 


THE  INTERURBAN  MOTOR  COMPANY  has  been  incorporated  at  Au 
burn,  Ind.,  with  a  capital  of  $5,000.  It  has  already  started  regular  trips  with 
new  automobiles  between  Auburn.  Garrett  and  Waterioo.  The  companv  prj- 
poses  to  take  the  place  of  the  long  talked  of  electric  railway  between'  these 
points. 

RECORn  DISTANCE  ON  ONE  CHARGE.-  A.  C.  Newlv.  of  Indianapolis, 
Ind.,  claims  to  hold  the  record  for  distance  covered  bv  an  electric  automobile 
on  one  charge  of  the  battery.  Mr.  Newly  completed  in  the  streets  of  Indian- 
;M<«1is  in  the  night  time  a  run  of  118  miles  on  one  charge,  in  an  Indianapolis 
m.ichine. 

THE  I'ORTLAND  TRANSIT  COMPANY  has  been  org.inia-d  at  Portland. 
Ind..  with  a  capital  of  $10,000.  to  run  a  line  of  automobiles  bct-»een  Portland 
and  C.imden,  there  connecting  with  the  Dunkirk  ar.d  Redkey  automobile  line. 
Eilcr  &  Boyd,  of  Portland,  have  been  selected  to  purchase  the  automobile* 
They  arc  open  to  correspondence  from  automobile  firms 

THE  LONG  ISLAND  HIGHWAY  PROTECTIVE  SOCIETY  has  filed  its 
certificate  of  incorporation.  The  objects  oi  the  society  arc  the  protection  of  the 
interests  and  the  rights  of  the  people  in  the  highways  of  Long  Island,  the  co- 
operation with  the  authorities  for  the  enforcement  of  laws  governing  motor 
vehicles.  .111  '  of  other  riding  and  driving  equipages  and  the  general  care  of  the 


highways  on  Long  Island.  The  principal  offices  of  the  society  are  t*  be  ; 
Oyster  Bay,  Nassau  County,  and  the  directors  for  the  first  year  ai«  R.  \\ 
Gibson.  Thomas  S.  Young.  W.  Emlen  Roosevelt,  William  J.  Young,  Artt-. 
D.  Weeks,  and  C.  W.  Nelmore,  of  Oyster  Bay;  William  F.  Shechan  and  Georg 
R.  Sheldon,  of  New  York  City;  William  H.  Baldwin,  Jr.,  of  Locust  Vallri 
and   William  J.   Matheson,   of  Cold   Spring   Harbor. 


LEGAL. 


DISCRIMINATION    IN    LIGHTING.— Because    R,    Snell   did   not   have 
residence  wired  for  light  by  the  Clinton  (HI.)    Electric  Light,  Heat  and  ?&«< 
Company,  that  corporation   refused,   when   Snell   applied  to  it  for  electric  lie 
ing,   to  install   a   transformer   in   his   house    without   cost,    although   its   prtr 
was  to   furnish  customers  with  such   transformer  free.     The  Supreme  Cuu.; 
Illinois    has   sustained    Mr.    Snell's   appeal    from    the   decision    of  a   lower  cu^ 
let'ufing  to  grant  him  3  mandamus  against  the  company.     The  Court  holds  ti.; 
the   discrimination    was   an    unjust    one.      The    electric    light    company's  ooatc 
tion    was   that   it    only    considered    itself   under   obligation   to   furnish  the  tnr. 
former    free   where   it   bad    been    allowed   to   make    a   profit    in   wiring  a   boav 
Justice  Carter,  in  giving  the  opinion  of  the   Court,   after   stating  that  a  '.-. 
former  or  reducer  is  just  as  necessary  in  lighting  houses  as  the  pole  on  »: 
it  is  fastened  or  the   wire   that   carries  the  electricity,  says:   "It   is  entirely  i- 
material  who  does  the  wiring  of  the  house — the  electric  light  company  or  tar 
other  party;   the  transformer  is  necessary  in  either  case.     If  the   ^ 
the   wiring,   that   is  a   business   distinct   from    that  of    furnishing   ' 
lighting  purposes,  just  as  the  putting  in  of  gas  and   water  pipes  ,u\yj  .  .v..~ 
is  a   distinct   business   from  furnishing  the  gas  or  water  to  f*ow  through  thrr 
Appellee,  being  organized  to  do  a  business  affected  with  a  public  intereat.  au' 
treat  all  customers   fairly  and   without  unjust  discrimination. 


NEW    INDUSTRLAL    COMPANIES. 


ELECTRO    METALLIC    ARCH    COMPANY    has    been    formed    at    Pfc. 
delphia,  with  a  capital   of  $30,000.  to  carry  on  the  business  of  electroplating 

CHICAGO  TELEPHONE  SUPPLY  COMPANY.  Augusta,  to  make  ar 
deal  in  telephone  supplies  of  all  kinds;  capital.  $500,000.  President,  F.  I 
Dutton;  treasurer,   W.    L.   Beedic,   both   of   Augusta. 

E.  B.  LATHAM  &  COMPANY,  New  York,  have  been  incorporated  t*  it 
in  machinery  and  electrical  supplies;  capital.  $100,000.  Directors:  Erac- 
B.   Latham,  Charles  A.   Latham.  John  Lewis  Owen,   Brooklyn. 

C.  E.  HEWITT  &  COMP.\NY.  New  York,  have  been  incorporated  t*  ifu 
in  electrical  supplies  and  do  construction  work;  capital.  $10,000.  Directan 
Charles   E.   Hewi.t,   Newburg;   Ernest   B.   Latham.  Henri   Pressprich,   BrooUjrc 

A.MERICAN  INSTRUMENT  COMPANY,  of  New  York,  has  been  forawc 
with  a  capital  of  $10,000.  to  make  electrical  and  other  apparatus.  Tlv  d< 
rectors  arc  J.  M.  Boyle.  N.  T.  Weitzel.  both  of  New  York,  and  G.  T.  Weitat 
of    St.    Louis. 

THE  MANHATTAN  SMELTING  AND  REFINING  COMPANY  haa  tor 
incorporated  at  Trenton,  with  a  capital  stock  of  $200,000.  to  produce  mctab  at> 
alloys  by  means  of  oxyhydrogen  or  electrical  heat.  The  incorporaton  tri 
Thomas  S.  Haight.  Harry  Brian  Pearson  and  Edwin  V.  Machette,  all  c. 
.\ew  York. 


PERSONAL. 


MR.  T.  A.   EDISON  denies  the  reports  that  he  will  enter  his  storage  hiUmr 

in  the  endurance  run.  New  York  to  Boston,  of  the  Automobile  Club  of  Aaiuica 

DR.    F.    A.    C.    PERRINE'S    interesting   paper   on    success   in   long   dtataacr 

power    transmission,    read    before    the    Boston    Society   of    Arts,   has  joat   fc««w 

issued    in    pamphlet    form. 

MR.  FRANK  WRIGHT,  the  chief  electrical  engineering  expert  attached  U 
the  Monterey  Steel  Works  now  under  construction  in  that  Mexican  dtf.  •• 
expected   in    .New   York  early  next  week. 

MR.  FRANK  V.  BURTON,  formeriy  with  the  Western  Electric  Coflnyaar 
and  Sanderson  &  Porter,  New  York  City,  is  now  with  the  Brj'ant  Electric  m^ 
Perkins   Electric  Switch  Companies  of   Bridgeport.  Conn. 

MR.  MAX  HUELSENBECK.  chief  engineer  of  the  Helios  Electrical  C«» 
pany  of  Ehrenfeld.  Cologne,  Germany,  is  now  on  a  visit  to  this  country  aa4  i» 
making  a  trip  of  inspection  of  it*  chief  electrical  plants  and  factories. 

MR.  L  A.  FERGUSON,  chief  engineer  of  the  New  York  Edison  Con^My 
and  president  of  the  National  Light  and  Edison  Illuminating  Associations,  has 
been  spending  a  week  or  two  down  East  preparatory  to  the  Edison  coii»e«l*s»> 
in  the  White  Mountains. 

MR.  M.  A.  H.^YS.  agent  for  the  land  and  industrial  dei»artment  of  tke 
Southern  Railway,  has  become  secretary  of  the  Chamber  of  Commerce  of  Sutx 
Ste  Marie.  Mich.,  and  is  devoting  his  energies  to  the  development  of  iu  hfdrr 
electric  resources,  on  which  so  much  capital  has  been  expended. 

MR.    .\.    B.    PAINE    has  an   interesting   illustrated    article    in    the   Septewhr- 
H'orld's    Work,   detailing   his   experiences   in   making   a   trolley   trip   fro«   Ne" 
York  City  to  Chicago.   That  is  to  say,  a  large  part  of  it  was  made  by  lr<>i:<j 
and  in  a  year  or  two  he  thinks  the  other  links  will  be  filled  in. 

MR.  W.  F.  ZIMMERMAN,  formeriy  of  the  Westinghouse  Company,  W 
for  some  years  past  prominent  in  the  management  of  the  St.  I-awrence  Po*** 
Company,  of  Massena.  has  resigned  from  that  enterprise,  and  before  tahMK 
up  any  other  work  will  indulge  in  a  long  rest,  the  first  in  six  years. 

MESSRS.  EDWARD  NOYES  and  W.  G.  T.  Cnxnlman.  of  Noyes  Brolfc 
crs.  of  Sydney  and  Mcllxiurne.  sailed  for  England  on  the  Lucania.  August  jo 
Their  visit  to  this  country  was  made  largely  for  the  purpose  of  placing  coo- 
tracts  for  apparatus  for  the  electric  tramway  system,  for  which  they  have  beea 
appointed   the  engineers. 
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MR.  VV.  R.  WRIGHT,  the  English  electrical  engineering  expert,  who  has 
recently  been  retained  by  the  municipality  of  Wellington,  New  Zealand,  in 
connection  with  the  proposed  electric  traction  system  to  be  constructed  in  that 
antipodean  city,  is  expected  to  arrive  in  the  United  States  very  shortly  for 
the  purpose  of  studying   American  electric   traction  methods. 

MR.  H.  H.  VREELAND,  president  of  the  Metropolitan  Street  Railway 
Company  of  New  York,  receives  from  Harper's  Weekly  the  deserved  compli- 
ment of  having  his  portrait  printed  on  its  front  page  as  one  of  the  leading 
"Americans  of  to-morrow,"  in  the  series  of  that  name.  But  what  an  atrocious 
portrait  it  is!     A   "dying  duck  in  a  thunderstorm"  never  looked   worse. 

DR.  M.  I.  PUPIN,  of  Columbia  University,  New  York,  has  just  returned 
from  a  trip  abroad.  He  says  that  he  believes  that  the  Marconi  Company  will 
win  the  suits  instituted  by  that  company  against  other  wireless  telegraph  com- 
panies, alleging  infringements  of  the  Marconi  patents.  He  bases  his  opinion 
on  the  fact  that  the  other  companies  arc  obliged  to  use  Marconi's  invention  of 
two    upright   wires    to    receive    and    forward    messages. 

GRAND  DUKE  BORIS,  of  Russia,  cousin  of  the  Czar,  has  been  in  New 
York  during  the  past  week  and  when  interviewed  spoke  specially  of  electricity 
in  America.  "It's  nothing  but  electricity  here,  there,  and  everywhere.  Your 
street  cars  move  because  of  electricity,  and  you  even  illuminate  your  stores  and 
places  of  amusement  v/ith  letters  made  of  many  electric  globes.  Americans 
are  coming  to  us  with  their  many  electrical  appliances  for  transportation  and 
manufacture.      They   are   welcome." 

MR.  THOMAS  B.  WHITTED,  manager  of  the  sales  department  of  the 
General  Electric  Company's  Denver  office,  has  resigned  to  assume  the  technical 
management  of  the  J.  J.  Henry  enterprises,  which  include  gas,  electrical  and 
power  plants  in  a  dozen  western  cities.  Mr.  Whitted  began  his  career  in  the 
Schenectady  shops,  became  engineer  of  the  Denver  office  three  years  ago,  and 
a  year  later  was  promoted  to  the  position  he  now  gives  up.  He  has  won  a 
wide  circle  of  friends  and  acquaintances  in  the  Far  West. 

SWARTLEY-ERNS T. — A  great  many  electrical  people  will  be  interested  to 
learn  of  the  wedding  in  Philadelphia  last  week  of  Miss  Charlotte  Ernst,  niece  of 
Mr.  Luther  Stieringer,  to  Mr.  H.  C.  Swartley,  of  Philadelphia.  The  happy  pair 
are  spending  their  honeymoon  in  the  mountains  of  Maryland.  Miss  Ernst  has 
tor  some  years  past  been  in  the  habit  of  attending  electrical  conventions  witii 
htr  uncle,  and  has  made  a  host  of  warm  friends  and  admirers,  some  of  whom 
had  indeed  counted  upon  her  participation  in  meetings  now  about  to  take  place. 

MR.  EMILIO  DYSTERUD,  chief  engineer  of  the  Monterey  Electric  Light 
&  Power  Company  of  Monterey,  Mexico,  is  now  in  the  United  States.  He 
will  remain  for  some  three  weeks  and  inspect  the  various  electrical  plants,  and 
it  is  anticipated  that  he  will  make  arrangements  with  a  view  to  the  placing 
of  considerable  contracts  for  equipment,  etc.,  to  be  installed  in  a  proposed 
addition  to  the  existing  plant.  Mr.  Dysterud  is  making  his  headquarters  at 
the  office  of  the  Federal  Electric  Company,  Washington  Building,  141  Broadway. 
Broadway. 

MR.  CHARLES  J.  GLIDDEN,  of  Lowell,  Mass.,  and  Mr.  Dudley  E. 
Waters,  president  of  the  Grand  Rapids  National  Bank,  of  Grand  Rapids,  Mich., 
who,  with  Mrs.  Glidden  and  Mrs.  Waters,  are  making  a  four  thousand  mile 
drive  on  Mr.  Glidden's  i6-hp  Napier  automobile,  have  arrived  at  Lucerne,  at 
last  reports.  They  have  covered  2,066  miles  of  their  trip.  They  have  traversed 
the  A.jerg,  Brenner,  Aprica  and  St.  Gothard  passes,  the  latter  in  a  snow- 
storm. Mr.  Gidden  relates  that  the  temperature  there  was  so  low  that  it  froze 
the  gasolene,  so  that  it  was  necessary  to  come  down  to  Andermatt  without 
power. 

MR.  C.  L.  BUCKINGHAM,  the  well-known  New  York  patent  attorney 
who  has  for  many  years  past  had  offices  in  the  Western  Union  Building,  has 
just  secured  larger  and  finer  quarters  in  the  Potter  .Building,  in  a  suite  looking 
out  upon  the  City  Hall  Park.  In  addition  to  practice  for  the  Western  Union, 
General  Electric  and  other  large  corporations,  Mr.  Buckingham  has  of  late 
found  time  to  develop  and  perfect  the  highly  practical  telegraph  system  bear- 
ing his  name,  in  which,  it  will  be  remembered,  using  an  ingenious  alphabet  sys- 
tem for  mechanical  transmission,  the  message  is  received  and  printed  an  a 
ri  Kular  blank  ready  for  delivery. 

MR.  FRANK  JONES  is  reported  from  Hartford,  Conn.,  to  have  returned 
from  South  America  a  millionaire  and  to  have  already  negotiated  the  purchase 
of  Bear  Top  Mountain  as  a  summer  home.  Seeking  fortune,  he  has  traveled 
well  over  the  world,  and  to-day,  it  is  stated,  he  occupies  a  place  as  the  financial 
leader  of  South  America.  He  is  president  of  the  East  Coast  Telephone  Com- 
pany, which  controls  practically  all  of  the  telephone  lines  of  South  America. 
He  has  offices  in  Buenos  Ayres  and  London,  and  he  is  about  to  open  offices  in 
New  York.  After  considerable  wandering  about  the  world  he  brought  up  in 
Argentina.  Being  much  interested  in  electricity  he  found  employment  with 
one  of  the  telephone  companies  that  was  just  starting.  His  ability  and  energy 
were  quickly  recognized,  and  it  was  not  long  before  he  was  in  a  position  to 
force  his  fortunes.  He  brought  about  the  amalgamation  of  all  of  the  telephone 
lines  along  the  east  coast  of  South  America,  and  ho  is  now  practicalh  the 
owner  of  the  entire    system. 

MR.  JAMES  HOULEHAN,  of  Toledo,  O.,  has  found  out  how  to  turn  tb: 
«nergy  of  a  permanent  magnet  into  the  production  of  continuous  or  rotary 
motion — indeed,  has  patented  "a  form  of  permanent  magnet  in  which  there 
is  no  zero  point  or  dead  centre."  He  says:  "A  horseshoe-shaped  piece  of  steel 
can  be  magnetized  in  a  few  seconds  by  an  electric  current  of  a  few  amperes 
from  a  battery  or  a  dynamo.  And  the  amount  of  electrical  energy  used  is 
ridiculously  small,  but  the  magnet  so  made  can  lift  many  pounds  of  iron  in 
contact  or  a  less  without  contact;  and,  stranger  still,  the  exercise  of  this  power 
strengthens  the  magnet.  This  mystery  of  the  magnet  has  never  been  solved. 
All  that  I  claim  is  that  I  have  discovered  a  method  whereby  its  'pull'  on  a 
piece  of  iron  can  be  made  to  produce  rotary  motion.  By  this  means  it  is  pos- 
sible to  use  the  magnet's  force  in  the  driving  of  machinery  or  other  applica- 
tion of  power.  It  is  not  a  storage  or  reacting  device  like  a  steel  spring  which, 
when  it  is  wound  up,  gives  back  approximately  the  force  required  in  winding, 
but  no  more.  The  magnet  resembles  a  spring  that  when  you  wind  it  keeps 
wound  up,  giving  out  its   force  indefinitely." 


Obituary. 


MR.  LEVI  SPRAGUE,  formerly  president  of  the  Erie  Telephone  and  Tel- 
egraph Company,  died  at  his  home  in  Lowell,  Mass.,  last  week  from  heart 
disease.      He  was  ninety-two  years  old. 

MR.  £.  P.  WIIITI'ORI),  one  of  the  oldest  telegraph  operators  in  the  coun- 
try, died  last  week  of  heart  failure  in  the  Onwcntsia  Clubbotue  at  Lake  For- 
est, 111.,  where  he  was  in  charge  of  Postal  Telegraph  Company  operators  daring 
the  Western  Women's  Golf  Championship  Tournament. 


Xttabe  notes* 


THE   PHOENIX   GLASS    COMPANY,    New    York,    has  just  issued   a   neat 

little  catalogue   illustrating  its  various  styles  of   shades,  globes,  etc. 

SEEING  >)TAKS.^Both  astronomers  and  amateur  photographers  are  ap- 
pealed to  strongly  in  the  article  on  "Celestial  Photography"  which  The  Living 
.Ige  for  August  23  reprints  from  Blackwood's. 

THE  BURT  MFG.  CO.,  of  Akron,  Ohio,  has  just  received  an  order  from  the 
United  States  governn.ent  for  two  of  its  Cross  oil  filters  for  one  of  the  new 
torpedo  boats,  and  also  two  filters  for  the  Navy  Yard  at  Bremerton,  Wash. 

TELEPHONE  SUPPLIES.— The  \allee  Bros.  Electrical  Company,  625 
Arch  Street,  Philadelphia,  Pa.,  in  its  catalogue  No.  13  gives  illustrations  and 
price-lists  of  its  full  line  of  telephone  and  telegraph  supplies,  including  fuses, 
lightning    arresters,   etc. 

EL-BEND. — Mr.  William  W.  Benson,  inventor  of  the  El-Bend,  is  a  frequent 
visitor  to  New  York.  The  El-Bend  has  attracted  a  great  deal  of  attention,  and 
orders  have  reached  the  firm  manufacturing  them  in  large  quantities  since  the 
device  has  been  put  on  the  market. 

MR.  TAMES  G.  BIDDLE,  1023  Stephen  Girard  Building,  Philadelphia,  Fa.. 
dealer  in  electrical  instruments,  reports  that  August  has  been  a  record-breaker. 
His  sales  for  that  month  have  been  greater  than  in  any  previous  month  since 
he  has  been  in  business.  While  Mr.  Biddle  can  furnish  promptly  any  instru- 
ment that  is  m-jde,  he  represents  directly  Morris  E.  Leeds  &  Co.,  Western 
Electrical  Instrument  Co.,  The  Bristol  Co.,  Kelvin  &  Jas.  White,  Ltd.,  and 
Societe   Generoise. 

M.  &  O.  COMPANY. — H.  W.  Morris,  formerly  engineer  of  the  Gibbs  Elec- 
tric Company  and  recently  secretary  and  engineer  of  the  Milwaukee  Electric 
Company,  has  associated  himself  with  John  Ohenberger,  formerly  general 
foreman  of  the  Gibbs  Electric  Company,  and  recently  superintendent  of  J.  & 
J.  Ohenberger,  under  the  name  of  the  M.  &  O.  Company.  The  firm  will  locate 
in  Milwaukee,  and,  having  acquired  the  machine  shop  of  J.  &  J.  Ohenberger, 
will  manufacture  a  line  of  dynamos  and  motors. 

THE  GORDON  BATTERY  COMPANY,  439  East  144th  Street,  New  York, 
is  having  an  excellent  trade  in  its  Gordon  cell,  particularly  among  telephone 
and  gas  engine  manufacturers.  It  is  pointed  out  that  several  prominent  rail- 
way companies  use  Gordon  cells  exclusively  in  the  operation  of  their  signals. 
The  company  has  a  plant  of  large  capacity  and  is  in  a  position  to  promptly 
fill  orders  of  any  magnitude  for  immediate  shipment.  The  company  describes 
and  illustrates  its  cell  in  a  booklet,  a  copy  of  which  it  will  be  glad  to  send  to 
anyone  on  request. 

CORDS  FOR  ARC  LAMPS.— Many  managers  of  central  stations  have  not 
given  attention  enough  to  the  danger  from  broken  arc  lamps  by  falling.  If  a 
smooth,  firmly-braided  cord  is  used,  the  chances  of  loss  of  the  lamp  or  loss 
of  life  from  its  falling  are  a  minimum.  There  is  much  ordinary  cheap  sash  cord 
purchased  for  this  purpose  and  called  "just  ns  good."  It  is  quite  a  difTercnt 
article  from  the  best  solid  braided  cord.  The  Samson  Cordage  Works,  Boston, 
state  that  their  trade  mark,  the  colored  "Spot,"  is  used  only  on  their  extra  quality 
cord.  The  "Samson  Spot  Cord,"  assures  the  buyer,  they  say,  that  he  is  getting 
the  best  thing  that  is  made  for  t';":  purpose. 

THE  WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of  St.  Louis,  re- 
ports that  it  has  been  unusually  successful  with  its  Browning  small  motors  and 
generators  for  which  it  is  general  sales  agent.  It  states  that  this  type  of  motor 
and  dynamo,  made  in  sizes  of  V«o  to  lo-hp  and  H  to  854-kw,  has  met  with 
instantaneous  success.  The  workmanship  and  material  in  these  machines  is  the 
very  best,  and  they  are  sold  under  the  strongest 'guarantee.  This  apparatus  is 
especially  designed  to  be  used  where  a  high  grade,  strong  and  compact  motor 
is  necessary,  and  is  adapted  for  all  small  power  works,  manufacturers,  jewelers. 
hotels,  clubs,  restaurants,  or  small  lighting  plants.  The  company  issues  a  very 
complete  bulletin  covering  this  apparatus,  a  copy  of  which  will  be  mailed  upon 
application. 

THE  CUTTER  COMPANY,  of  Philadelphia,  the  well-known  manuf.icturer  of 
I- T-E  circuit  breakers  and  the  selling  ?gents  of  Keystone  measuring  instruments, 
has  just  brought  out  a  handsome  volume  which  undoubtedly  will  prove  of  value 
not  alone  to  the  consulting  engineer,  but  to  the  contractor,  switchboard  builder 
and  tiie  engineer  in  chaxge  of  the  large  isolated  plant.  "I-T-E  Switchboard 
Practice,"  is  a  volume  of  243  pages,  printed  on  the  finest  plate  paper  9x1 1 
and  handsomely  bound  in  cloth  with  colored  edges.  It  is  a  supplement  to  "Mod- 
ern Switchboards,"  which  was  published  several  years  ago.  and  it  brings  that 
work,  which  has  for  some  time  been  out  of  print,  right  down  to  date.  As  is, 
quite  natural,  the  subject  of  circuit  breakers  is  treated  with  care  and  exactness, 
the  Cutter  Company,  whose  work  in  this  line  is  so  well  known,  having  devoted 
several  chapters  to  this  important  subject.  Indeed,  the  question  of  circuit 
breakers  appears  to  be  one  on  which  the  last  word  is  never  said  and  a  chapter 
on.  "Switchboards  without  Switches"  appears  suggestive.  Other  chapters  are 
devoted  to  the  question  of  the  selection,  use  and  care  of  measuring  instruments. 
The  scope  of  the  work  may  be  suggested  by  the  following  chapter  headings: 
"Switchboard  for  Manufacturing  Plant."  "Switchboard  for  Street  Railway 
Company."  "Special  Types  of  Circuit  Breakers  and  Their  Accessories!"  "Cir- 
cuit Breakers  and  Their  Use  in  Power  Transmission."  Model  specifications 
which  will  be  of  service  to  many  are  also  given  and  the  whole  volume  is  very 
fully  illustrated  with  drawings,  half-tones  and  diagrams.  The  price  is  $3.00, 
express  paid. 


Record  of  Electrical  Patents. 
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UNITED   STATES    PATENTS    ISSUED   AUG.    zC.    190a. 

[Conducted  by  Wm.  A-  Ro*enla-JT?i.  Hit«nt  Attorney.  140  Nasuu  St,  N, 

:  C.  M.  D«vi«,  Chicago,  111.  Aop. 
-IdnK  of  the  line  at  good  when  leak- 
,  the  line  circuit  it  momentarily  di»- 
rcctly  after  the  opening  of  a  traai- 
current  from  the  line  and  causing 
cd  and  their  levers  to  be  retracted. 


707.JS7.  TELEGRAPHIC  A 
filed  July  27,  1901.  To  r: 
age  ii  taking  place  a*  at 
connected  from  the  mair 
milting  key,  thrrrl<y  «i'. 
the  relay   magncti   to   l>c< 


EI 


(J    IJATTERY:   T.    J.    Dunn,   Jcriey   City, 
The   two   handles  or  ckctrodes  are  used 
i.r  ),.ittrry  eating  when  the  apparatus  is  not  in  use. 

yoy.591.      U.'.  ND    TROLLEY    SYSTEM;    F.    A.    Howarth,    Johns- 

town, N.  \.  A;;!.,  filed  Nor.  ti,  1901.  The  main  conductor  is  inclosed 
in  a  sectional  flexible  conduit  and  normally  out  of  contact  therewith.  The 
presturr  of  the  trolley  against  the  conduit  distorts  and  carries  it  against 
the  conductor  lo  establish  the  circuit. 

" !Y  FOR   USE   I.V    ELECTRIC  TRACTION;   J.   G.    Lister. 

Apr>.   filed   Dec.    14,    1901.     The  wheel  is  pivoially   mounted 
■--.r  pole  and  forced  towards  the  wire  by  an  independent  spring. 

PAGE    PRINTING   TELEGRAPH;   G.    Musso.  S.   Angelo   Dei    Loni- 

••  '■•       App.  filed  July  3,  1901.     A  solenoid  is  rotatably  mounted  and 

■     different   positions  corresponding    to   the   intensity   of   the 

r,   to  select  the  letters  of  a  typewriting  machine. 

SNAP  PUSH   BUTTON  SWITCH;  W.  J.  Newton,  New  York,  N.  Y. 

filed   Oct.    17,    1901.      DetaiU. 

ELECTRICAL  SAFETY  ALARM  AND  SIGNAL  MECHANISM 
l-OR  RAILWAYS;  J.  L.  Ricketu,  Philadelphia.  Pa.  App.  filed  March 
19,  1900.  An  electrically  driven  car  having  a  normally  closed  circuit  con- 
taining a  magnet  which,  when  in  one  position,  closes  the  motor  circuit 
and  when  in  the  other  position,  closet  a  circuit  containing  a  signal  lamp  on 
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707,804.  ELECTROLYTIC  CELL;  \.  Sommer,  Cambridge,  Mass.  App.  filed 
Aug.   17,  1899. 

707,839.  TELEGRAPHY;  Albert  C.  Crehore,  Tarrytown,  N.  Y.  App.  fikj 
Oct.  21,  1901.  A  system  of  superposed  current  telegraphy  for  way  station 
work,  in  which  the  impedance  of  any  inductance  or  condenser  employed 
on  either  side  of  the  system  is  removed  from  circuit  when  the  key  is 
not   in   use. 

707,830.  TELEGRAPHY;  Albert  C.  Crehore,  Tarrytown,  N.  Y.  App.  filed 
Oct.  31,  1901.  Details  relating  to  superposed  current  telegraphy,  desigiied 
to  increase  the  limit  of  the  pulsatorj'  current  and  make  possible  the  use 
of  smaller  condensers. 

707,835.  MEANS  FOR  GENERATING  COUNTER  ELECTROMOTIVE 
FORCE;  H.  H.  Dow,  Midland,  Mich.  App.  filed  April  3i,  1900.  The  polar- 
izing capacity  of  the  cell  is  increased  by  using  granular  material  upon  the 
surfaces  of  the  electrode,  such  material  being  of  the  same  kind  as  the 
electrode  itself.  . 

707,839.  ELEVATOR;  E.  R.  Gill,  New  York.  N.  Y.  App.  filed  Dec.  16.  1894 
An  apparatus  by  which  synchronous  alternating  current  motors  can  be 
used  to  operate  elevators. 


707.S9I.  — I'li'l'-flt'o'i.i'l     In.llrv    Sv»te 


"*^**^fT$ 


'"7.763. — Electromagnetic     Switch. 


Elevator. 


707 


707 


707.7$4 


the  car.  a  track  circuit  adapted  to  be  connected  in  series  with  the  car  cir 
CMH  whereby,  when  *aid  track  drcuit  it  open,  the  motor  will  l)e  stopped  and 
the  •iRnal  lamp  lighted 

My  KAIL  HOND;  M.  F.  Whiton.  Hingbam,  Ms»t.  App.  filed  Feb.  3, 
190*  A  laminated  bond  in  which  the  ends  or  feet  are  held  together  by 
toldrr  and  a  rivet. 

,666  ELECTRODE  FOR  STORAGE  BATTERIES;  H.  Woodward.  I^n 
don,    1  i.o       A„„    t,i,  I    I,.,  ,,„,       ^^  accumulator  plaie   comprising  a 

"'"  "ihcr   and  pivoially  connected    together   lo 

pctf. 

.699  aiARGI.NG  SWITCH;  M.  R.  Hutchison.  New  York.  N.  Y.  App. 
filed  Nov.  I  J.  1901.  A  charging  twitch  for  the  use  of  untkilird  personi* 
rmbo«lTinf  a  (mlarised  armature  and  a  twitch  and  indicator  controlled 
Iherrby  When  the  polarity  of  the  current  it  correct  for  charging,  the 
indicator  •how»  ihc  fact,  ••  well  at  the  reverse. 

,7Jt  EI.F.tTRIC  BATTERY;  E.  A.  G  Street.  Parit.  France.  App.  filed 
April  at,  I90J.  The  depolariring  material  it  placed  in  a  receptacle  which 
it  removably  connected  with  ihe  elrclro<ie  with  which  it  cooperates. 

BRUSH    MF(  IIANISM    FOR   DYNAMOS;    W.    L    Bliss.    Brooklyn. 


707 
707 


N.  v.  App  filed  Feb.  3.  i«oi.  The  bni.h  holder  it  mounted  lo  turn  by 
Ihe  friction-I  rnsArrmenl  of  the  commutator  and  bruthes.  when  the  ma 
chine  i»  rrvrr«rd.  ptopt  being  arranged  lo  hoH  the  bruthct  in  each  work 
ing  potilion. 

.76..  CIRCUIT  CLOSING  DEVICE;  A  B.  Chance.  Cenlralia.  Mo  App. 
filed  July  3$.  1901.     (See  page  381.) 

,7«3.  ELECTROMAGNETIC  SWITCH;  J.  L.  Creveling.  New  York.  N.  Y. 
App.  filed  Nov  iB.  1901.  An  eleclromagneiic  twiicb  apparatus  for  ca. 
lighting  purpows  adaplctl  lo  rul  the  battery  in  and  out  of  Ihe  generator 
circuit   automatically  by  changes  in  voltage. 

,776.     OSCILLATING  ELECTRIC  FURNACE;  P.  L.  T.  mroult,  I^  Pr.r. 

France.     App.  filed  Aug.  31,  1901.     (See  pagr  381.) 
797-     ROTARY  APPARATUS  FOR  THE  PRODUCTION  OF  DIFFUSED 

ELECTRIC    DISCHARGES;    M.   Oio.   Neuilly.    France.      App.   filed    Nov 

13,  1901.     (iee  page  j8i.) 


,-07.843.  ELECTRIC  FAN;  G.  C.  Hawkins.  Boston,  and  II.  L.  F'lint.  Cam- 
bridge, Mass.  App.  filed  M.irch  39,  1901.  The  standard  supporting  the  fait 
it  extensible  and  Ihe  conductors  arranged  therein  slide  through  contact 
devices  to  permit  of  the  adjustment  of  the  standard  without  destroying  the 
circuit. 

ro7.843.  ELECTRIC  SWITCH  OR  CUT  OUT;  J.  A.  Heany.  Philadelphia. 
Pa.     App.  filed  Dec  11,  1901.     Details. 

707.844.  ELECTRIC  RAILWAY  SYSTEM;  J.  C.  Henrv  Denver.  Colo.  App. 
file<I  April  9.  1901.  The  positive  and  negative  conductors  are  protected 
by  the  flanges  of  an  I  beam  arranged  between  the  rails,  the  conductor* 
being  »et  in  an  insulating  cement  filled  into  Ihe  space  between  said  <lange«. 

707.886.  PROCESS  OF  MANUF.\CTURING  MANURE  FROM  APATITE 
OR  SIMILAR  MINERAL  PHOSPHATE;  J.  G.  Wiborgh  and  W.  Pal- 
maci,  Stockholm.  >wcdcn.       .Xpp.  filed  Oct.  22,  1900.     (Sec  page  381.) 

707.894.  AUTOMATIC  CUT  OUT;  G.  E.  Andrews.  Providence,  R.  I.  App. 
filed  Nov.  I.  1901.  A  spring  cut  out  switch  released  by  the  destruction 
of  a   fuse. 

7or.9Sa.  CIRCUIT  BREAKER;  F.  Bcniiger.  Union  Hill.  N.  J.  App.  Aled 
Jan.  ag.  looj.  An  improvement  in  Ihe  lalch  for  the  smitch  lever  deacribetl 
in  patent  No.  686,918. 

707.959  TELEGRAPHY;  Albert  C  Crehore.  Tarrytown.  N.  Y.  App.  «le<i 
Oct.  31.  1001.  Details  relating  to  tuperpotcd  current  telegraphy.  De- 
tigned  lo  avoid  any  disturbance  in  the  receiving  instrument  due  lo  the 
discharge  of  condensers  or  to  the  operation  of  any  of  the  keys  or  trans- 
mitters in   Ihc  system. 

707.967  AUTOMATIC  SWITCH  FOR  ELECTRIC  PUMPS;  A.  C.  Gris- 
com.  New  York,  N.  Y.  App.  filed  Nov.  i3,  1901.  The  cere  of  the  solenoid 
enters  spring  contact  jaws  at  each  end  of  its  stroke  and  an  auxiliary  core 
having  a  limited  initial  movemeni  along  the  main  core,  imparts  a  drivinK 
movement  to  the  latter   to  release  it   from   the  contact  jaws. 

707.97s  "nd  707.976.  MERCURY-VAPOR  LAMP;  H.  N.  Potter.  Pittsbure. 
Pa.    .\pr«   filed  July  n  and  Dec.  31.  1900.    (See  Current  New*  and  Notts. > 
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Niagara  Mfi:ting  of  the  American  Electroche.mical  Society. 

It  is  appropriate  that  the  newly-fledged  American  Electrochemical 
Society  should  hold  its  first  meeting  away  from  its  birthplace  at 
Niagara.  The  general  meeting  there  next  week  calls  attention  to  the 
swift  strides  with  which  the  industry  as  represented  by  the  works 
using  Niagara  power,  and  the  profession  as  represented  by  the 
society,  have  been  advancing.  When  the  great  project  of  the  utiliza- 
tion of  Niagara  power  was  undertaken  there  was  doubtless  little 
thought  that  before  its  entire  completion  a  new  industry  would  arise 
which,  nestling  close  to  the  seat  of  electrical  generation,  would  entirely 
modify  the  original  plans  for  the  disposition  of  the  electrical  power 
transformed  from  the  energy  of  the  great  falls.  At  present  there  is 
almost  a  score  of  separate  electrochemical  establishments  settled  at 
Niagara,  some  of  which  are  already  significant  factors  in  our  national 
industry,  and  several  others  give  promise  of  developments  revolu- 
tionary in  their  effect.  Indeed,  if  some  of  the  processes  now  in  an  ex- 
perimental stage  at  Niagara  work  out  successfully,  the  electro- 
chemical industry  as  a  whole  will  be  given  a  new  and  wonderful 
impetus. 


It  is  with  regret  that  we  learn  that  the  Niagara  plants  upon  the 
occasion  of  the  visit  of  the  society  will  only  in  a  few  cases  depart  from 
the  practice  that  has  obtained,  of  refusing  admittance  to  their  works. 
This  practice  was  doubtless  borrowed  from  the  chemical  industry, 
which  itself  imported  it  from  abroad.  Such  a  policy  of  seclusion  is 
not  only  un-American,  but  it  is  futile  so  far  as  concealing  the  details 
of  processes  in  regular  commercial  working.  In  every  other  line  of 
electrical  manufacture  American  works  are  open  to  properly  ac- 
credited visitors,  and  there  is  usually  competition  for  the  privilege 
of  a  place  on  the  programme  of  the  American  Institute  of  Electrical 
Engineers  for  a  visit  while  the  members  are  en  route  to  or  in  attend- 
ance on  the  annual  convention.  And  if  any  one  thing  has  been 
thoroughly  demonstrated  in  this  wideawake  country,  it  is  the  fact  that 
competitors  in  the  same  line  of  work  can  always  find  means  to  know 
what  their  rivals  are  doing,  particularly  when  the  process  is  in  com- 
m.ercial  operation  and  known  to  employees  who,  when  they  quit  the 
works,  cannot  be  bound  t     secrecy  as  to  what  they  have  learned. 


The  Niagara  programme  of  the  American  Electrochemical  Society- 
is  of  even  higher  quality  in  some  respects  than  that  of  the  Philadelphia 
meeting,  which  latter  at  once  gave  to  the  society  a  high  rank  among 
the  professional  bodies  of  the  world.  The  papers  as  thus  far  an- 
nounced are  23  in  number  and  cover  a  wide  range  of  subjects,  prac- 
tice and  theory  being  well  combined.  The  electric  furnace  is  naturally 
well  represented,  and  a  paper  by  Prof.  Richards  on  its  efficiency  deals 
with  a  subject  of  particular  interest.  Prof.  Carhart  will  present 
another  contribution  on  his  paradoxical  nicke!  concentration  cell,  and 
the  subject  of  electro-metallurgy  of  iron  and  steel  will  be  considered 
in  a  paper  by  Mr.  Marcus  Ruthenberg.  Mr.  Alfred  H.  Cowles  will 
discuss  the  matter  of  a  unit  of  quantity  of  electricity  for  use  in  electro- 
chemical calculations,  which  we  trust  will  not  advocate  any  jropo- 
sition  at  variance  with  the  general  system  of  electrical  units.  Among 
other  subjects  of  special  interest  are,  the  electrolytic  dissolution  of 
soluable  metallic  anodes;  cathodic  production;  some  phenomena  of 
electrolytic  conduction,  and  a  paper  by  Prof.  R.  S.  Hutton,  of  Owens 
College,  Manchester,  Eng.,  on  the  fusion  of  quartz  in  the  electric 
furnace.  A  paper  by  Mr.  Arvid  Reuterdahl  on  the  electronic  hy- 
pothesis will  furnish  an  opportunity  for  a  discussion  on  ihodem  elec- 
trochemical theory,  which  doubtless  will  be  taken  advantage  of.     A 
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pap«r,  tlic  title  of  which  is  not  yc  *ill  be  read  by  Prof. 

Dr.  F  Haber,  of  KarUruhe,  who     ...  the  meeting  a*  the  ac- 
credited delegate  of  the  Geroian  Electrochemical  Society. 


in  the  case  of  the  animals  experimented  on,  the  first  step  consisted  b 
producing  apparent  death,  from  which  the  subject  was  resuscitated 
to  the  intermediate  stage  of  slumber.  But  even  this  condition  would 
not  deter  one  so  afflicted  with  insomnia  as  to  render  any  remedy  how- 
ever heroic  the  lesser  evil.  An  insomnia  is  the  result  of  a  disturb- 
ance of  the  nerve  cc-nters,  it  appears  reasonable  that  a  titillation  prop- 
erly set  up  by  an  interrupted  current  at  such  centers  should  have  some 
effect,  and  perhaps  a  tranquillizing  one;  but  whether  it  could  be  one 


verdict  of  the  former  will  be  awaited  with  interest. 


N.  E.  L.  A.  Membership. 

The  new  tpirit  infused  into  the  National  Electric  Light  Associa- 
lion  under  the  administrations  of  Presidents  Cahoon  and  Doherty 
is  illustrated  by  the  statement  that  a  membership  of  117  at  the 
Chicago  meeting  two  years  ago,  lia*  been  increased  to  266  at  the  oft  repeated  or  have  a  permanent  curative  power  is  a  matter  for 
prctent  time.  No  le»s  than  85  new  members  have  joined  since  the  neurologists  rather  than  physicists  to  pass  judgment  upon,  and  the 
Cincinnati  convention,  their  adhesion  doubtless  being  largely  due 
ic  ihc  remarkable  success  of  that  meeting,  from  both  the  technical 
and  :  Us.     If  the  progress  of  the  past  few  years 

n  CO!: .i  no  reason  to  believe  that  it  will  not  be — 

there  is  every  prospect  that  the  association  will  eventually  become 
in  numbers  more  truly  represenUtive  of  the  industry  than  it  has 
been  m  the  past.  Though  now  including  the  greater  number  of 
large  statioas.  there  remains  a  vast  possible  constituency  among  the 
tdtal  of  over  3.500  American  central  stations;  and  nothing  could 
aid  more  in  a  successful  canvass  among  these  than  the  earliest  possible 
announcement  of  a  programme  for  the  next  convention  which  will 
vie  with  that  of  Cincinnati  in  live  interest  to  the  central-station  man. 


Load  Factor  in  Power  Distribution. 

In  an  article  printed  elsewhere  in  this  issue  descriptive  of  an 
electric  jniwer  plant  in  a  steam  railroad  shop,  an  analysis  is  given 
which  shows  that  in  this  particular  case  the  motor  equipment  is 
'  ;t  only  abcnit  37  per  cent,  of  its  rated  capacity.  It  is  per- 
.:<ss  to  say  that  this  does  not  reflect  on  the  motor  equip- 
ment, bemg  due  to  the  in  frequency  at  which  the  machines  driven 
are  employed  in  actual  work.  Moreover,  in  the  case  of  a  shop  largely 
dealing  m  repair  work,  and  consequently  necessarily  fitted  with  tools 
only  occasionally  in  use,  a  considerable  disparity  between  connected 
-ifrtrity  and  the  actual  load  is  inevitable.  But  the  figure  given  is 
K.dcant  when  we  consider  what  it  would  mean  if  the  shops  were 
<thaft-driven  by  a  stiam  engine.  In  the  present  case  a  considerable 
part  of  the  capacity  is  in  direct-connected  motors,  and  it  is  to  be 
.-i«»umed  that  where  shafting  is  employed  full  advantage  has  been 
taken  of  the  economy  in  disposition  incident  to  a  motor  drive.  If, 
however,  the  shops  were  operated  from  a  system  of  shafting  driven 
by  a  steam  engine,  the  low  load  factor  of  37  per  cent,  would  entail 
.1  distressing  loss  of  energy  in  the  shafting.  In  the  case  of  a  large 
shop,  somewhat  similar  in  character  to  that  described  in  the  article, 
the  load  with  all  the  machines  idle  was  found  to  be  57  per  cent,  of 
the  normal  load  during  the  working  hours;  with  an  electrical  dis- 
tribution this  perhaps  would  ha>''e  been  reduced  to  the  odd  7  per 
cent.  Wc  have  no  doubt  that  the  low  load  factor  quoted  had  in  itself 
much  to  do  in  the  present  case  in  influencing  the  railroad  company 
in  the  adoption  of  electric  power  in  the  face  of  special  ci."cum- 
stances.  which,  as  pointed  out  in  the  article,  militated  against  such 
anion.  As  to  the  matter  of  the  load  factor  itself,  this  is  conditioned 
"Ml  the  character  of  «)peration  in  any  case,  and  very  difficult  of 
amelioration  Electric  power,  howe\*er.  offers  a  means  of  reducing 
its  untoward  cfTcci  to  a  minimum. 


Electricity  and  Slumrfr. 

In  thought  one  i*  not  .ipt  to  .->vs.M-iate  electricity  with  sleep,  nor  seek 
in  it  an  agent  for  producing  sUiml>er— at  least  of  the  reposeful  kind 
that  has  an  awakening.  In  the  Digest  of  this  issue,  however,  will  be 
found  an  accotint  of  some  experiments  which  appear  to  indicate  that 
insomnia  may  find  in  the  electric  current  a  dangerous  foe;  and  as  the 
authority  for  the  .statements  is  not  a  newspaper  writer  but  a  French 
physicist  of  authority,  the  matter  takes  on  a  real  interest.  It  is 
true  that  the  app.iratus  necessary  is  Jiomewhat  formidable,  .ind  that 


Deterioration  of  Storage  Battery  Plates. 

It  is  a  trite  observation  that  the  efficiency  of  dynamos  is  already  so 
good  that  there  is  but  little  room  left  for  improvement  in  this  direc- 
tion. While  this  is  true,  there  is  ample  room  for  possible  improve- 
ment in  the  size,  weight  and  cost  of  dynamos  for  a  given  output.  The 
demand  for  improvement  in  the  djuamo  is,  however,  not  merely  so 
great  as  the  demand  for  improvement  in  the  storage  cell.  When  we 
consider  that  a  lump  of  good  coal  is  theoretically  capable  of  lifting 
itself  two  thousand  miles  high  against  sea-level  gravitation,  by  virtue 
of  its  contained  potential  energy,  whereas  a  lump  of  storage  battery 
can  at  best  only  lift  itself  about  ten  miles,  the  disparity  between  the 
storage  of  electrochemical  energy,  and  the  storage  of  chemical  energy 
in  carbon  becomes  painfully  apparent.  Nevertheless  the  low  effi- 
ciency of  the  steam-engines  commercially  used  on  vehicles  for  the 
transmutation  of  coal  energy  into  work  goes  a  long  distance  towards 
placing  coal  and  the  storage-battery  on  a  par  as  energy  carriers.  .\\ 
least,  until  recently,  the  lead  storage  cell  has  held  undisputed  sway 
among  commercial  accumulators.  It  is  an  irony  of  fate  that  for  the 
electrical  propulsion  of  automobiles,  batteries  of  the  heaviest  com- 
mercial metal  must  be  used  and  carried  about. 


It  is  not  so  much  a  question,  however,  of  the  weight,  or  even  of  the 
efficiency  of  an  automobile  battery,  as  it  is  its  reliability.  If  the  stor- 
age battery  runs  the  automobile  20  miles  to-day,  can  it  be  relied  upon 
to  do  so  after  recharge  to-morrow  or  next  week.'  It  is  the  deprecia 
tion  of  batteries  that  has  brought  them  into  discredit  far  more  than 
their  weight.  In  an  article  on  page  409  of  this  week's  issue.  Proi 
A.  L.  Marsh  suggests  that  silver  might  be  made  to  replace  lead  in 
a  storage  cell,  were  it  not  for  the  first  cost.  While  it  is  true  that  th« 
first  cost  of  a  silver  battery  would  constitute  an  objection,  yet  if  a 
silver  battery  could  be  made  light,  efficient  and  reliable,  so  as  to  have 
a  small  depreciation  under  commercial  conditions,  it  might  super 
scde  lead  for  automobile  traction.  Tramps  might  occasionally  run 
away  with  an  automobile  for  the  sake  of  its  silver  battery,  but  thi 
value  of  a  light  and  reliable  accumulator  would  pay  interest  on  a  con 
.siderablc  first  cost  of  battery.  Of  course,  for  stationary  storage  cells, 
silver  has  very  little  chance,  and  the  leaden  cell  has  every  chance  of 
surviving;  b-Jt  for  automobile  propulsion,  the  survival  of  the  fittest 
means  the  survival  of  the  lightest. 


Wireless  Telegraphy  and  Maxwell's  Theory. 

.'\n  article  on  this  subject  appears  in  our  columns  this  week.  an<i 
is  closely  in  line  with  our  views  on  the  subject.    The  full  significance 
of  Maxwell's  theory  of  electric  wave  transmission  required  the  de 
velopment  of  wireless  telegraphy  to  elucidate.     Not  only  is  modern 
wireless  telegraphy  in  accordance  with  Maxwell's  theory,  but  also, 
in  a  certain  sense,  a  full  knowledge  and  complete  understanding  -ot 
Maxwell's  theory  would  entail  a  conception  of  tiiodem  wireless  teleg 
raphy.     I'nforunately.   Maxwell   was   so  pre-eminently  a  mathem-T 
tician  that  his  results  remained  for  many  years  enshrouded  in  s>Tn- 
bolic  language,  and  appreciated  only  by  the  esoteric.     Even  at  the 
present  time  but  little  progress  has  been  made  in  enlightening  the 
process  of  the  propagation  of  light  and  other  etheric  waves. 
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It  is  a  significant  fact  upon  which  the  practical  success  of  marine 
.vireless  telegraphy  depends,  that  sea-water  is  opaque  to  elcctro- 
iiagnetic  waves  of  comparatively  great  wave  length,  although  very 
fairly  transparent,  as  we  all  know,  to  the  shorter  waves  that  we 
-ecognize  as  luminous.  In  other  words,  sea-water  is  a  good  conductor 
:o  waves  executing  several  millions  of  cycles  per  second,  but  is  a 
fairly  good  insulator  to  waves  of  some  500  trillions  of  cycles  per 
second.  If  we  had  eyes  that  responded  to  the  low  frequencies  or  to 
the  light  colors  which  those  frequencies  accompanied,  a  layer  of 
iea-water  would  be  almost  metallic  in  its  opacity.  Expressing  the 
matter  in  still  another  way,  if  a  marine  fish  carried  coherers  it  would 
be  impossible  to  operate  the  same  at  any  considerable  depth  below 
the  ocean  level  with  the  frequencies  of  wireless  telegraphy ;  but  with 
luminous  frequencies,  coherers  in  fairly  deep-sea  fish  might  be  actu- 
ated.   

An  electromagnetic  disturbance  impinging  upon  the  sea  must  either 
be  reflected  from  it  as  from  a  mirror  or  else  travel  along  the  sur- 
face, provided  that  the  frequency  is  not  more  than  millions  per 
'secoiid.  The  disturbance  cannot  penetrate  very  deeply.  But  if  the 
ffrequency  is  reckoned  in  trillions  per  second,  the  disturbances  may  be 
all  reflected  or  nearly  all  transmitted  to  a  considerable  depth  before 
'being  destroyed,  according  to  the  conditions  of  the  impact.  But  when 
a  wireless  wave  travels  along  the  surface  of  the  ocean,  oscillating 
currents  flow  on  and  near  the  surface  ;  and  if  a  current  indicator  could 
■be  made  sufficiently  delicate,  such  an  indicator,  floating  on  the  sur- 
face of  the  sea,  might  serve  as  a  detector  of  the  electric  waves  run- 
ning over  it.  The  current  in  a  long  antenna  terminating  in  the  sea 
would,  however,  be  probably  much  stronger  than  any  local  and  super- 
ficial current  on  the  ocean  surface.  An  enormous  amount  of  detail 
yet  remains  to  be  learned  and  explored  concerning  wireless  waves, 
Irat  their  main  outlines  have  been  implicity  contained  in  Maxwell's 
theory  for  many  years,  and  may  be  said  to  be  definitely  known.  As 
pointed  out  in  the  article,  there  is  a  common  ground  upon  which 
nearly  all  theories  of  wireless  telegraphy  unite.  The  orthodox  theory 
.embraces  each  of  these  theories  as  one  of  its  aspects,  and  all  the  con- 
testants have  at  least  a  certain  amount  of  the  truth  on  their  side. 


The  Shadow  of  Disaster. 

Only  a  few  weeks  since  we  sounded  a  note  of  warning  regarding 
a  dangerous  phase  of  electric  railroading.  To  this  the  disaster  of 
last  week,  which  brought  the  President  and  the  Governor  of  Massa- 
chusetts within  a  hair's  breadth  of  death,  serves  as  grim  and  dread- 
ful confirmation.  That  they  were  spared  to  the  Nation  and  State 
was  due  to  no  human  interposition.  It  is  a  terrible  and  ghastly  thing 
that  such  an  accident  could  occur  in  broad  daylight  with  full  knowl- 
edge of  the  conditions,  and  in  spite  of  such  police  protection  as  the 
city  was  able  to  furnish.  It  is  not  our  place  to  sit  in  judgment  on  the 
men  who  may  have  been  directly  or  indirectly  at  fault,  for  the  courts 
will  settle  the  matter  of  responsibility  in  so  far  as  any  tribunal  has  the 
power.  Nor  do  we  propose  to  discuss  the  details  of  the  catastrophe — 
we  cannot  call  it  an  accident — for  untir  these  are  brought  out  under 
oath  they  must  remain  somewhat  uncertain.  But  the  broader  aspects 
of  the  affair  are  as  clear  now  as  they  ever  can  be,  and  the  relation  of 
these  to  the  public  weal  is  no  light  matter.  It  is  not  the  particular 
manner  of  the  occurrence,  but  that  it  could  have  taken  place  at  all 
that  is  of  the  greatest  moment. 


heedless  in  allowing  the  cars  to  be  run  at  all,  these  are  questions  of 
fact  to  be  decided  later.  That  the  President's  carriage  turned  tc^ 
cross  the  tracks  and  was  immediately  run  down  by  the  car  admits 
of  no  dispute.  Presumably  the  motorman  did  not  expect  the  carriage 
to  cross  the  track  at  that  particular  point,  but  it  was  no  business  of 
his  to  read  the  driver's  mind.  It  was  his  business  to  keep  »his  car 
under  complete  control,  whether  his  rubber-necked  passengers  got 
a  good  view  of  the  Presidential  party  or  not.  It  was  his  business 
to  keep  his  car  under  complete  control  whenever  there  was  any  chance 
that  a  carriage  might  get  in  the  way,  whether  it  contained  the  Presi- 
dent of  the  United  States  or  the  humblest  citizen.  We  know  well 
the  hard  and  nerve-racking  duties  of  the  motorman ;  we  know  that 
there  are  accidents  that  no  human  skill  and  prescience  can  avert; 
but  running  down  from  the  rear  a  smartly  driven  carriage  by  an 
electric  car  at  its  legal  limit  of  speed  cannot  be  relegated  to  this 
class  of  occurrences.  The  truth  is  that  with  the  modern  fast  and 
heavy  electric  cars  there  is  little  pretense  of  keeping  the  cars  under 
control  except  in  the  most  crowded  part  of  the  city.  Even  with  the 
best  automatic  brakes  it  is  hard  to  keep  control  unless  the  speed  is 
low,  and  this  particular  car  had  only  hand  brakes.  As  to  the  legal 
limit  of  speed,  it  is  a  fact  well  known  to  every  qualified  observer  that 
it  is  systematically  and  persistently  exceeded  almost  everywhere  and 
at  all  times.  We  know  of  no  adequate  legal  provisions  for  enforcing 
such  a  limit,  for  violation  in  face  of  the  uniform  denial  of  con- 
ductors and  motormen  is  very  difficult  to  prove,  and  the  penalties 
are  utterly  ineffective.  The  Pittsfield  disaster,  to  speak  frankly,  is 
simply  an  exemplification  of  the  insufficient  grasp  which  the  public 
has  upon  its  servants. 


Whatever  may  be  the  judicial  decision  as  to  the  culpability  of  the 
parties  to  the  horror,  the  fact  remains  that  a  car  running  under  full 
control  of  the  motorman  and  below  the  legal  rate  of  speed  could 
not  have  produced  the  results  that  are  all  too  plainly  in  evidence. 
»Vhether  the  brakes  were  inadequate  or  out  of  order,  the  reversing 
gear  cramped  and  inaccessible,  or  its  use  forbidden,  the  motorman 
reckless  or  demoralized,  the  conductor  negligent  or  the  management 


We  are  far  from  being  champions  of  municipal  ownership  and 
management  of  street  railways  and  the  like.  On  the  contrary,  we 
have  over  and  over  held  up  to  scorn  the  fallacies  of  the  municipal 
ownership  enthusiasts.  In  the  present  state  of  American  municipal 
politics  even  close  public  regulation  of  public  utility  is  fraught  with 
danger  of  degenerating  to  legalized  blackmail.  But  a  long  line  of 
trolley  catastrophies  has  shown  that  however  good  the  intentions  of 
the  managers  may  be,  they  too  often  fail  of  ensuring  public  safety. 
And  they  do  not  stand  alone  in  their  ineff'ectiveness,  for  less  than  24 
hours  prior  to  the  Pittsfield  affair  two  trains  on  the  Boston  and  Maine- 
Railroad  collided  at  a  crossing  and  missed  terrible  loss  of  life  only 
by  the  fraction  of  a  second.  It  was  the  old  story  of  trains  hurrying 
to  make  up  time  and  cutting  too  close  at  the  crossing.  The  question 
of  immediate  public  interest  is  .'Ot  so  much  the  details  of  any  one 
accident  as  means  for  prevention  of  all  accidents  due  to  reckless  run- 
ning— that  is,  running  with  train  or  car  under  incomplete  and  "n- 
efficient  control.  Neither  managers,  engineers  or  motormen  desire 
accidents — on  the  contrary,  they  suffer  by  them ;  but  to  put  the 
matter  in  a  nutshell,  they  sometimes  imperil  the  public  to  meet  the 
temporary  exigencies  of  business.  The  control  of  this  element  of 
danger  is  no  easy  matter.  A  single  reckless  man  can  be  landed  in  the 
penitentiary  if  life  is  lost  by  his  carelessness  and  negligence ;  t)ut  you 
cannot  get  an  adequate  grip  on  a  corporation.  By  a  pleasant  legal 
fiction  it  I's  a  person  as  regards  its  rights,  immunities,  and  privileges ; 
but  when  it  comes  to  civil  and  criminal  responsibilities  the  corpo- 
ration slips  out  from  under.  It  cannot  be  imprisoned  for  felony  or 
hanged  for  a  wilful  murder ;  ix.  cannot  be  fined  enough  to  exercise  the 
slightest  restraint  upon  its  policy.  A  single  agent  may  here  and 
there  be  brought  to  punishment,  but  the  real  criminal  escapes.  The 
essential  thing  to  public  safety  is  not  so  much  restrictive  regulations- 
as  the  power  to  enforce  them  against  the  elusive  personality  of  a 
corporate  policy.  We  pass  no  judgment  upon  the  management  of 
the  Pittsfield  road  in  saying  this — it  will  meet  its  own  vindication 
or  condemnation  later.  But  there  is  dire  need  for  a  firmer  grip  oi> 
quasi  public  corporations,  a  grip  strong  enough  to  ensure  greater 
caution  in  operation. 


404 


ELECTRICAL     WORLD     and    ENGINEER. 


Vol.  XL,  No.  ii. 


A  Memorial  lo  Joseph  Henry. 

.i.   .....   of  the  fact  that  the  president  of  one  of  the  telegraphic 

vKieties  in  this  country  wrote  recently  that  he  had  never  heard  of 
Joseph  Henry  or  his  work  in  the  telegraph  field,  it  would  seem  to 
be  high  time  for  the  movement  set  on  foot  by  the  Albany  Institute 
to  secure  a  memorial  in  honor  of  that  great  physicist  at  Albany,  the 
city  of  his  birfh.  If  has  been  profK^-ed  that  the  various  electrical 
tiodies  sho  !y  in  this  laudable  work  by  appoint- 

ing  n   rr  r:  jjart   of  the   necessary   money.     Mr. 

r  Moids,  curator  ui  ihc  Albany  Institute  and  Historical  and 

.\:  ,,  who  is  cliairman  of  the  committee  at  Albany  pledged 

to  undertake  and  carry  through  the  plan,  sends  us  the  following  as 
part  of  a  formal  resolution,  which  is  so  worded  that  all  societies 
interested  can  adopt  it  as  their  utterance  in  regard  to  the  matter: 

"That  this  committee  favors  a  memorial  wherein  the  sciences  shall 
l>c  Uught,  in  connection  with  the  Albany  Academy  where  he  taught 
as  a  memlxr  of  the  faculty,  and  within  which  building  he  performed 
the  expcrmicnt  that  demonstrated  the  correctness  of  his  principle  of 
the  electric  tdcgraph,  believing  that  it  will  be  more  practical  than 
any  other  type;  and  thereby  holding  in  cherished  remembrance 
the  virws  .md  character  of  the  one  who  has  been  long  recognized  as 
the  leading  American  scientist,  and  who  donated  his  discoveries  to 
the  advancement  of  knowledge  and  the  world's  industries. 

"Considering  the  inestimable  advantage  that  the  inventions  of 
Joseph  Henry  have  been  to  the  world,  inasmuch  as  the  sum  of 
$4,000,000,000  is  invested  in  this  country  alone  in  enterprises  that  his 
study  and  free  gift  made  possible,  which  industries  give  employment 
to  more  than  a  million  persons,  and  appreciating  the  honor  of  his 
labors  in  connection  with  the  work  of  this  organization,  we  take  this 
«tep  with  a  feeling  that  even  whcti  the  efforts  shall  be  crowned  with 
success  it  will  be  but  a  slight  token  of  the  sincere  esteem  of  the 
<"ountry." 


Annual  Meeting  of  the  American   Electro-Therapeutic 
Association. 


The  twelfth  annual  mcctmg  of  the  American  Electro-Therapeutic 
Association  was  held  at  the  Hotel  Kaater.skill.  Kaaterskill,  N.  Y., 
September  2,  3  and  4.  Forty  members  were  present,  and  24  new  mem- 
bers were  elected.  Many  papers  were  presented  on  Rontgen  rays, 
which  was  by  far  the  most  frcqiient  subject  of  discussion,  occupying 
<he  attention  of  the  members  fiully  half  the  time  of  the  convention. 
.\tnple  evidence  was  given  in  cases  cited  of  its  efficacy  in  skin  dis- 
eases, particularly  in  carcinoma,  lupus  and  rodent  ulcers,  its  effect 
bring  first  to  remove  all  paii  ,  and  then  to  heal  up  granulations,  and 
suppuration,  diminishing  the  tumor  in  size,  and  finally  curing  it. 
It  penetrates  the  tissue  right  down  to  the  tumor,  and  supersedes  the 
knife,  which  only  too  often  augtunents  the  trouble.  It  is  of  unques- 
tioned service  in  diseases  of  the  lymphatic  system.  The  claims  which 
have  been  made  for  it,  however,  in  the  cure  of  consumption  were 
■called  into  question,  satisfactory  proof  of  its  value  in  this  field  being 
absent.  The  general  feeling  was  that  it  would  be  wise  to  work  and 
w-iit  rather  than  promise  too  much  for  this  new  agency.  The  rest 
of  the  papers  covered  the  somewhat  limited  area  over  which  electro- 
therapy has  been  approximately  standardized. 

.Among  the  matters  considered  by  the  convention  was  the  place 
to  be  given  to  electro-therapeutics  at  the  World's  Fair  of  1904.  The 
subject  was  presented  to  the  convention  through  the  president  by 
recommendation  of  the  executive  committee,  and  an  animated  dis- 
cussion ensued.  The  trend  of  the  discussion  showed  that  the  mem- 
bers were  greatly  interested  in  having  a  true  picture  of  what  is  being 
accomplished  in  electro-therapeutics  along  strictly  scientific  lines 
presented  for  the  criticism  of  the  world.  There  was  a  strong  feeling 
that  too  much  light  cannot  l>e  thrown  upon  electro-therapeutic 
metho<!!i;  that  no  effort  is  too  great  which  will  stimulate  the  medical 
and  electrical  professions  to  earnest  scaich  after  truth;  that  every 
effort  nuist  be  made  to  ins'ill  confidence  in  that  which  is  good,  and 
brand  with  its  proper  mark  all  charlatanism.  At  the  close 
of  the  debate,  by  unanimous  vote,  a  resolution  was  passed 
heartily  commending  and  supporting  the  plans  that  have  been  in- 
augurated for  organizing  an  electro-therapeutic  exhibit  commensur- 
ate with  the  dignity  and  importance  of  this  branch  of  electricity. 

There  was  a  strong  sentiment  expressed  in  the  discussion  of  this 
resolution  in  favor  of  the  association  being  represented  at  the  ex- 
position by  an  appropriate  exhibit  of  the  work  which  it  has  accom- 
plished, and  to  further  the  project  and  to  lend  such  assistance  as 
may  be  possible  to  the  Department  of  F.lectricity  in  arranging   tor 


the  general  electro-therapeutic  exhibit  at  the  exposition,  by  vote  of 
the  convention,  the  president  of  the  association  was  empowered  to 
appoint  a  special  committee  of  the  association  on  electro-therapeutics 
at  the  Louisiana  Purchase  Exposition. 

Prof.  W.  E.  Goldsborough,  chief  of  the  Department  of  Electridt)- 
a:  the  Exposition,  was  present  at  the  convention  and  by  invitation  of 
the  president  explained  the  plan  and  scope  of  the  Exposition.  Hi$ 
address  was  received  very  warmly  by  the  members,  and  a  stroog 
sentiment  developed  in  favor  of  holding  the  1904  meeting  of  the  as- 
sociation in  St.  Louis. 


Municipal  Ownership. 

At  the  convention  of  the  League  of  American  Municipalities,  hdd 
at  Grand  Rapids,  August  27  to  29,  inclusive,  Mayor  Ashley,  of  N'c 
Bedford,  Mass.,  in  his  presidential  address,  advocated  in  genera 
the  municipal  ownership  of  public  utilities,  more  particularly  water 
and  electric  light  plants.  While  the  question  of  municipal  owner- 
ship did  not  come  out  very  strongly  at  the  meeting,  it  was  advo- 
cated by  several  members,  especially  the  Hon.  Ignatius  Sullivan,  the 
"Labor"  Mayor  of  Hartford,  Conn.,  who  was,  perhaps,  the  most 
pronounced  municipal  ownership  man  present  at  the  meeting.  Mr 
James  B.  Cahoon,  the  secretary  of  the  National  Electric  Light  Asso- 
ciation, secured  the  floor  at  the  end  of  the  morning  session  on  Friday, 
and  almost  following  an  address  by  Mayor  Sullivan,  made  the  fol- 
lowing proposition  to  the  league  in  behalf  of  the  National  Electric 
Light  Association : 

The  Association  would  bear  one-half  of  the  expense  of  a  com- 
petent engineer  and  public  accountant  to  the  extent  of  $5,000  for 
their  services ;  such  engineer  and  accountant,  or  engineers  and  ac- 
countans  to  be  mutually  agreed  upon  by  the  presidents  of  the  two 
associations,  to  examine  and  report  on  the  costs  of  any  municipal 
operated  plants  that  the  presidents  of  the  league  might  select,  and 
to  compare  the  costs  of  the  same  with  the  published  costs  of  a 
private  plant  of  similar  size  and  operated  as  nearly  as  may  be  under 
similar  conditions  as  regards  cost  of  coal,  etc,  so  that  the  com- 
parisons could  be  made  on  the  basis  of  cost  per  kilowatt-hour,  de- 
livered at  the  lamp. 

In  his  address,  Mr., Cahoon  went  into  the  subject  somewhat  fully, 
laying  particular  stress  on  the  subject  of  uniform  accounting,  which 
he  informed  the  league  had  been  adopted  by  the  National  Electric 
Light  .Association,  and  which  they  were  at  perfect  liberty  to  apply 
to  their  plants.  .At  the  conclusion.  Mayor  Smythe,  of  Charlesto'i  5 
C,  moved  that  the  matter  be  referred  to  the  executive  commif.cc 
The  president  modified  it  by  suggesting  that  the  National  Electric 
Light  Association  submit  their  proposition  in  writing  to  the  cmcj 
live  committee  through  the  secretary  of  the  league,  and  that  ihf 
matter  be  taken  up  between  now  and  the  next  convention,  and  a 
decision  arrived  at,  whether  they  would  accept  or  reject  the  propo- 
sition. The  president  explained  that  the  reason  he  did  this  was  be- 
cause almost  all  of  the  members  of  the  league  there  present  were 
new  to  the  workings  of  the  league  and  to  the  proposition  submitted 
and  were  entirely  ignorant  of  what  had  gone  on  before  at  Syraciisf 
.'.nd  Charleston.  He  stated  that  this  would  give  them  a  chance  u 
study  the  subject  over  and  act  on  it  in  an  intelligent  manner. 

Mayor  Smythe  stated  further  that  he  had  always  understood  thu 
the  league  was  against  committing  themselves  in  one  way  or  anotlic: 
in  favor  of,  or  against,  the  question  of  municipal  ownership  M' 
Oihoon  explained  to  him  that  the  object  of  the  National  Elcctr  ^ 
Light  .\ssociation  was  not  to  agitate  this  question  as  to  the  adw*- 
ability  or  non-advisability  of  municipal  ownership,  but  rather  to 
look  at  it  from  a  straight  business  point  of  view,  as  to  whether  a 
municipality  could  operate  a  plant  cheaper  than  the  members  of  the 
association  could.  If  it  was  found  that  they  could  do  so.  tlien 
private  plants  must  necessarily  retire  from  business  and  seek  invest 
ment  for  their  capital  in  other  directions:  they  were  thus  natu:.i!h 
anxious  to  arrive  at  the  true  costs  of  operation  of  municipal  pi.Mit^ 
so  as  to  know  whether  private  plants  could,  or  could  not,  opci.itf 
cheaper  than  municipal  plants,  when  the  proper  system  of  costs  .irn^ 
a  uniform  system  of  accounting  were  applied  to  both  propositi  n- 
He  slated  further  that  the  association  believed  private  owners  could 
operate  this  class  of  public  utilities  cheaper  than  municipalities  poi- 
sibly  could,  for  the  reason  that  the  latter  lacked  the  incentive  to 
economy  which  was  always  present  in  the  privately  operated  plant 

The  Mayor  of  Waco,  Tex  ,  who  had  a  paper  on  municipal  ownrr 
ship,  was  not  present  at  the  meeting,  and.  therefore,  the  specific 
subject  of  municipal  ownership  did  not  come  up  for  general  di*- 
rnssion  in  such  a  way  that  the  negative  sir'c  could  be  heard  from 
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Electric  Power  in  Steam  Railway   Shops. 


SINGULAR  evidence  of  the  economy  of  transmitted  electric 
water  power  is  found  where  a  great  railway  adapts  it  to  the 
disuse  of  an  existing  and  extensive  steam  plant.  When  the  rail- 
way in  question  hauls  all  the  coal  used  at  the  point  where  the  change 
is  made,  weight  is  added  to  the  illustration.  If  the  electric  water 
power  is  purchased  by  the  railway  from  an  independent  company 
that  must  sell  at  a  profit,  the  triumph  of  water  over  coal  is  well  nigh 
complete. 

All  three  of  these  conditions  exist  as  to  the  large  shops  of  the 
Boston  and  Maine  Railway,  at  Concord,  N.  H.  These  shops,  where 
much  of  the  roling  stock  of  the  railway  is  built  or  repaired,  cover  a 
ground  area  of  some  acres,  and  are  a  good  exemplification  of  the  ad- 
vantages of  electric  power  distribution  instead  of  long,  heavy  shaft- 
ing or  radiating  steam  pipes  and  scattered  engines.  An  electric  power 
plant,  driven  by  steam,  was  installed  at  these  shops  in  1897.  This 
plant  comprises  two  Westinghouse  alternators  of  150  kw  each,  at  440 
volts  and  60  cycles,  two-phase,  each  belted  to  a  tandem-compound 
engine  of  the  Fitchburg  make.  From  the  switchboard  near  the  gen- 
erators, distribution  circuits  are  run  to  the  various  buildings  that 
make  up  the  group,  and  these  circuits  supply  motors  with  an  aggre- 
gate capacity  of  590  hp.  All  the  motors  are  of  the  Westinghouse 
make,  two-phase,  induction  type,  at  60  cycles  and  440  volts,  and  are 
composed  of  the  following  sizes  and  numbers  of  each. 


installed  near  the  then  existing  switchboard,  from  which  the  motor 
circuits  radiate,  and  were  connected  to  this  board  through  a  smaller 
one  at  the  left  hand. 

Recording  wattmeters  connected  in  each  phase  of  the  440  second- 
aries from  the  two  large  transformers  measure  the  energy  de- 
livered from  the  water-power  system  to  the  local  distribution  lines. 

Throughout  the  shops  the  induction  motors  are  applied  in  a 
variety  of  ways  to  the  work  in  hand.  One  interesting  unit  is  made 
up  of  a  loo-hp  motor,  geared  to  an  air  compressor.  In  another  case 
a  large  transfer  table,  used  to  move  railway  cars  from  one  depart- 
ment of  the  works  to  another,  is  driven  by  a  geared  motor  of  15  hp. 


Horse-poiver. 

Number. 

Horse-pozver. 

Number 

10 

I 

30 

6 

15 

6 

40 

2 

20 

3 

100 

I 

25  2 

The  total  number  of  motors  is  thus  21. 

About  a  year  ago  the  railway  company  became  convinced  that,  in 
spite  of  the  advantage  of  their  position  as  to  fuel  supply,  electrical 
energy  from  water  power  could  be  substituted  for  steam  with  a 
saving  in  the  cost  of  operation  at  their  shops.  The  available  water 
power  is  located  at  Sewall's  Falls,  on  the  Merrimac  River,  5.5  miles 
from  the  railroad  shops.  This  water  power  is  owned  by  the  Con- 
cord Electric  Company,  which  uses  the  falls  to  drive  its  generating 
station  there,  and  operate  the  electrical  supply  system  in  the  city 
of  Concord.  A  contract  was  made  between  the  railway  and  the 
electric  company,  whereby  energy  from  the  water  power  of  the  latter 
was  substituted  for  steam  at  the  shops  of  the  former,  and  the 
engines  and  generators  at  these  shops  were  left  to  stand  idle. 

At  the  water  power  plant  the  generators  operate  at  about  2,500 
volts,  60  cycle,  three-phase,  and  this  energyy  had  to  be  transmitted 
to  the  railroad  shops.     For  this  purpose  three  transformers  of  150- 


FIG.   2. — SWITCHBOARD   AND  TRANSFORMERS. 

This  motor  is  supplied  with  energy  through  an  auto-converter,  so  as 
to  be  operated  at  variable  speeds.  A  large  set  of  plate  rolls,  used  to 
bend  boiler  sheets,  is  driven  by  a  geared  motor  of  15  hp,  operated 
at  variable  speeds  through  an  auto-converter.  In  the  wood-workinj 
shop  are  seven  motors ;  in  the  blacksmith  shop,  two  motors,  and  in 
the  cabinet  and  pipe  shop,  one  motor,  all  driving  by  belts.  A  long 
shaft  operates  each  of  the  two  sides  of  the  main  machine  shop,  and 
one  shaft  is  driven  by  a  30-hp,  the  other  by  a  40-hp  motor,  both- 
belted.  In  this  machine  shop  are  two  traveling  cranes,  each  of  30-tons 
capacity  and  motor  driven.  Each  crane  is  provided  with  three  motors 
of  10,  15  and  30-hp  capacity,  respectively.  All  of  these  motors  are 
connected  through  auto-converters  to  secure  variable  speed  of  oper- 


FiG.  I. — View  of  Boston  &  Maine  Shops    Power  Plant. 


kw  each  were  installed  at  the  water-power  station  to  raise  the  three- 
phase  energy  from  2,500  to  10,000  volts.  Three  No.  6  bare  copper 
wires  were  run  from  the  three  transformers  at  the  water  power  to 
the  railroad  shops,  and  there  connected  with  two  transformers 
of  200-kw  each,  which  change  the  energy  from  three-phase  at  10,000 
volts  to  two-phase  at  440  volts  for  the  two-phase  motors.  At  both 
ends  of  the  line,  the  transformers  are  of  General  Electric  make,  and 
are  cooled  by  air  blast  from  motor-driven  blowers.  In  the  generator 
room  at  the  railroad  shops  the  two  transformers  just  named  were 


ation  in  the  three  movements.  The  lo-hp  motor  on  each  crane  moves 
the  carriage  lengthwise  of  it.  The  entire  crane  with  its  load  is 
moved  up  and  down  the  shop  by  the  motor  of  15  hp.  In  each  case 
the  30-hp  motor  on  the  crane  is  used  for  lifting. 

For  all  of  these  motors,  except  one  of  40  hp,  the  nominal  working 
time  is  ten  hours  every  day  except  Sunday,  when  no  work  is  done. 
Working  time  for  the  40-hp  motor  is  20  hours  on  each  week  day, 
except  Saturday,  when  the  time  is  16  hours.  From  May  31  to  June 
30,  1902,  the  above  motors,  all  told,  consumed  energy  to  the  amount 


\ 
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"'t  17:4'J  Kw-hourv  II  n.c  rncicr  readings  to  determine  this 
♦ficrgy  were  uken  aft«^r  the  close  of  work  on  the  31st  of  May.  and 
after  the  clo»c  of  f  June,  the  kw-hours  named 

would  represent  <  ■'  «TT«?y  used  by  the  motors 

during  June.    Th'  laken  at  same  times 

during  the  two  <i  .  :-7A0  kw-hours  may 

be  taken  without  matcnai  error  to  n  consumption  of  the 

moiori.   during   June      There  were   i:  y-   in   June,   and   25 

working  day*.  The  nominal  hours  of  work  for  all  motors  except 
the  40-hp  v.ere  «hu«  250  during  the  month.    It  may  be  fairly  assumed 


•  !(,.    3 — TKAI.N    OF    MOTOR-DRIVEN     ROLLS. 

that  thcM-  inntr.rs  working  at  all  stages  of  load  have  an  average  brake 
efficiency  of  74.6  per  cent.,  so  that  one  kw-hour  must  be  delivered  to 
ihe  motor  for  each  hp-hour  of  work  done  by  them. 

The  motors  of  ,250  hours  nominal  working  during  June  were  rated 
at  550  hp  If  these  motors  had  been  fully  loaded  during  their  entire 
working  time,  they  would  have  delivered  137-500  hp-hours,  and  ab- 
sorbed at  the  assumed  efficiency  137.500  kw-hours.  If  the  40-hp 
motor  had  operated  20  hours  per  day  during  each  of  the  25  working 
days  of  June,  its  time  of  service  would  have  been  500  hours,  but  16 
hours  must  be  deducted  from  this  time,  leaving  484  hours  of  nom- 
inal work,  because  this  motor  works  only  16  hours  on  Saturday, 
and  there  were  four  Saturdays  in  June.  On  the  foregoing  assump- 
tion as  to  efficiency,  the  40-hp  motor  would  have  absorbed  19.360 
kw-hours  during  June  if  constantly  worked  at   full  load.     With  all 
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motors  operating  at  full  capacity  during  the  nominal  working  lime, 
the  energy  absorlwd  by  them  during  the  month  of  June  would  thus 
have  been  i.s(>.8(x)  kw-hours.  The  actual  energy  used  by  these 
motors  during  the  month  being  only  57,740  kw-hours,  as  above 
statci',  it  follows  that  the  motors  were  operated  at  only  360  per  rent, 
of  their  total  rated  capacity  for  the  entire  number  of  nominal  work- 
ing hours  on  an  average 

Here.  then,  is  a  complete  and  important  illustration  of  the  fact 
that  electric  motors  in  manulacturi»>g  plants  consume  energy  at  a 
rate  much  lielow  their  .lominal  capacities,  on  an  average.  The 
Boston  an«'  Maine  *hops  may  W  taken  as  fairly  t>'pical  of  the  power 


requirements  in  metal  and  wood  working  plants.  It  is  probable  that 
there  are  times  when  the  demand  for  power  is  equal  to  the  greater 
part  of  the  normal  rating  of  all  the  motors.  The  fact  that  gener- 
ators of  300-kw  total  capacity  were  installed  to  operate  the  motor; 
supports  this  view.  In  spite  of  occasional  large  demand  for  power. 
the  motors  show,  as  above,  an  average  consumption  of  only  36.9 
per  cent,  of  the  energy  necessary  to  operate  them  at  full  capacity 
during  their  nominal  working  hours. 


"^X'ireless   Telegraphy  and  Maxwell's  Theory. 

By  Frederick  K.  Vreeland. 

TI 1 E  mode  of  propagation  of  the  electric  waves  employed  in 
wireless  telegraphy  has  been  so  freely  discussed  in  these 
columns  that  one  hesitates  to  prolong  the  argument.  Yet  the 
Kreat  diversity  of  the  ideas  submitted  in  explanation  of  the  facts 
would  indicate  that  the  incident  is  not  yet  closed,  and  that  the 
beautiful  work  of  Maxwell  and  his  followers  still  lacks  appreciatioo. 
Scvcral  of  these  explanations  are  reviewed  by  Mr.  A.  Frederidc 
Collins  in  the  issue  of  .\ugust  2,  and  he  in  turn  submits  another 
which  is  not  altogether  in  accord  with  the  generally  accepted  viewi 
nil  the  subject. 

First,  as  regards  the  conductivity  of  sea  water.  If  we  accept  the 
I»rcvalent  theory  that  electrolytic  conduction  is  due  to  the  motion 
of  charged  material  particles  or  ions,  it  is  quite  conceivable  that, 
where  the  alternations  are  sufficiently  rapid,  the  inertia  of  the  ions 
and  the  influence  of  neighboring  molecules  might  prevent  the  ions 
from  responding  to  the  electromotive  impulses,  and  the  electrolyte 
would  then  become  an  insulator'. 

Whatever  the  explanation,  it  is  evident  that  sea  water  is  quite 
transparent  to  light,  and  even  with  waves  a  million  times  longer, 
such  as  are  produced  by  the  smaller  Hertzian  oscillators,  it  acts  as  a 
more  or  less  perfect  dielectric;  but  the  waves  used  in  wireless 
telegraphy,  at  a  frequency  of  a  million  cycles  per  second,  are  several 
hundred  times  longer  still,  and  it  is  a  well  established  fact'  that  at 
these  frequencies  sea  water  is  a  good  conductor,  and  hence  quite 
opaque  to  such  waves.  So  if  we  are  to  accept  the  "free  wave" 
hypothesis  we  must  find  a  way  to  get  around  the  surface  of  the 
ocean,  not  through  it. 

Diffraction  has  been  suggested,  but  we  must  remember  that  the 
amount  of  deviation  depends  upon  the  relation  of  the  wave-length 
to  the  sharpness  of  the  diffracting  edge.  M.  Gouy,  in  his  experi- 
ments on  the  diffraction  of  light  by  the  edge  of  a  very  keen  razor, 
obtained  remarkable  deviations ;  but  here  the  thickness  of  the  edge 
was  comparable  to  the  wave-length  of  light.  If  waves  1.000  feet  long 
could  go  around  the  earth  wc  might  expect  light  to  pass  around  a 
sphere  one  inch  in  diameter,  whereas  the  keenest  edge  obtainable  is 
none  too  sharp  for  wide  deviations. 

Mr.  Collins  refers  to  the  twilight  produced  by  diflFuse  reflection 
when  the  sun  is  below  the  horizon,  but  the  sun's  rays  are  reflected 
by  material  particles,  large  in  proportion  to  the  wave-length,  and  as 
the  diameter  of  the  particles  approaches  the  wave-length  the  reflec- 
tion becomes  less  and  less  perfect.  The  longer  waves  are  naturally 
the  first  to  be  afl'ccted :  hence  on  a  perfectly  clear  day.  when  the 
suspended  particles  are  very  minute,  the  sky  takes  on  its  character- 
istic blue  color  due  to  the  preponderance  of  the  shorter  waves. 

Where  are  the  material  bodies  in  the  upper  air  large  enough  to 
reflect  waves  1000  feet  long?  Clouds  will  not  do,  for  Marconi  and 
others  find  a  fog-bank  quite  transparent.  Some  think  that  the 
rarified  upper  strata  of  the  air  arc  sufficiently  good  conductors  to 
reflect  the  waves,  but  this  remains  to  be  proved,  and  the  idea  has 
not  gained  general  credence.  However  this  may  be,  the  fact  remains 
that  transmission  by  free  waves  has  not  been  successful  over  long 
distances.  Marconi  and  many  others  have  tried  it  faithfully,  using 
parabolic  reflectors  and  other  concentrating  devices:  but  not  until 
the  grounded  antenna  was  adopted  did  long  distance  signalling 
become  possible. 
What.  then,  is  the  real  nature  of  the  radiations? 
To  gain  a  proper  understanding  of  the  subject  we  must  go  back  to 
the  fundamental  conceptions  of  Maxwell.  His  beautiful  theorj*.  the 
masterpiece  of  a  master  mind,  conceived  and  developed  twenty-five 
years  before  Hertz  observed  the  first  electric  waves  in  space,  has 
been  expanded  and  amplified  by  such  men  as  Heaviside,  J,  J.  Thom- 
son, and  Poincare  until  it  gives  a  complete  explanation,  not  only  of 

'  Sc^  F,.  Cohn.  Wicd.  Ann.  38,  p.   217. 

•  Sw  J.  J,  Thomson,  Proc.  Rojr.  Sot  45.  P    269. 
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the  subject  we  are  now  considering,  but  of  nearly  all  the  intricate 
phenomena  of  light  as  well.  Such  a  complete  corroboration  of  the 
theory  is  sufficient  proof  of  the  hypotheses  on  which  it  is  based,  and 
these  principles  are  so  important  and  far-reaching  that  we  cannot 
afford  to  overlook  them  in  this  connection. 

Imagine  a  condenser,  composed  of  two  plates  of  metal  separated  by  an 
air  space,  and  connected  by  a  loop  of  wire  containing  a  battery  ( Fig.  i ; . 
The  moment  the  battery  is  put  in  circuit  a  current  begins  to  flow,  and 
continues  until  the  condenser  is  charged  to  the  potential  of  the  battery. 
We  would  say,  in  the  language  of  the  old  theory,  that  the  current  flows 
from  the  battery  to  the  condenser,  and  there,  being  checked  by  the 
layer  of  insulating  air,  it  spreads  out  over  the  surface  of  the  plates, 
and  stops.  But  Faraday  discovered  that  if  instead  of  air  he  placed  a 
block  of  paraffin  or  glass  between  the  plates,  a  much  greater  integral 
current  would  flow  before  the  condition  of  equilibrium  was  reached. 
If  the  dielectric  layer  were  simply  an  inert  insulator,  all  dielectrics 
should  behave  alike ;  but  this  experiment  shows  that  some  electrical 
action  must  take  place  within  the  mass  of  the  dielectric  itself.  But 
what  is  its  nature? 

Maxwell  says  it  is  an  electric  current.  The  current  does  not  stop 
at  the  surface  of  the  plates,  but  continues  to  flow  through  the  dielec- 
tric, with  this  difference,  however:  When  a  current  flows  in  a 
conductor,  it  encounters  an  ohmic  resistance,  which  is  analogous  to 
friction,  in  that  it  continues  unchanged  in  magnitude  as  long  as  the 
current  flows,  and  the  energy  absorbed  is  converted  into  heat.  In 
a  dielectric,  however,  the  reaction  is  of  an  elastic  nature ;  it  is  as  if 
the  current  had  to  compress  a  multitude  of  tiny  springs,  whose 
tension  increases  continuously  as  long  as  the  current  flows ;  until 
finally  the  elastic  reaction  equals  the  direct  e.  m.  f.  and  the 
current  ceases.  The  energy  expended  in  overcoming  this  reaction  is 
not  converted  into  heat  and  dissipated,  but  is  stored  in  the  dielectric, 
and  may  be  liberated  again  in  the  form  of  an  electric  current  in  the 
reverse  direction  as  soon  as  the  tension  is  removed  and  the  "springs" 
are  allowed  to  unbend. 

The  current  which  Hows  in  a  dielectric  is  thus  a  "displacement 
current."  The  elastic  reaction  or  "electric  force"  is  proportional  to 
the  degree  of  the  displacement  in  the  dielectric,  and  the  direction  of 
this  displacement,  if  plotted  continuously,  gives  the  familiar  system 
of  "lines  of  electric  force."  Hence,  according  to  Maxwell,  there  is 
no  such  thing  as  an  "unclosed  current" ;  but  the  circuit  is  always 
completed,  as  a  conduction  current  in  conductors,  and  as  a  displace- 
ment current  in  dielectrics. 

Again,  consider  a  straight  wire  carrying  a  current.  If  we  explore 
the  field  surrounding  the  wire  with  a  compass  needle  we  find  it  to 
be  permeated  by  a  magnetic  force  which  may  be  plotted  as  a  system 
of  closed  circles,  the  "lines  of  magnetic  force,"  surrounding  the  wire. 
This  magnetic  field,  like  the  electrostatic  field  considered  above,  rep- 
resents an  accumulation  of  energy;  but  whereas  the  latter  was  a 
form  of  potential  energy,  due  to  the  strained  condition  of  the  dielec- 
tric, this  is  kinetic  energy,  which  Maxwell  supposed  to  be  due  to  the 
motion  of  the  dielectric,  or  of  the  ether  which  permeates  it.  The 
self-induction  of  a  circuit,  which  opposes  an  increasing  current  and 
assists  a  decreasing  one,  is  due  to  the  inertia  of  this  moving  medium 
which  surrounds  it. 

This  magnetic  force,  and  the  electric  force  considered  above,  are 
interconnected  by  well-known  laws,  which  we  may  not  discuss  here' ; 
but  let  us  consider  briefly  what  takes  place  when  an  oscillator  is  set 
in  operation. 

Take,  for  simplicity,  a  straight  wire,  interrupted  in  the  middle 
by  a  spark  gap.  Suppose  the  two  knobs  which  constitute  the  spark 
gap  to  be  suddenly  connected  to  a  source  of  constant  high  potential, 
not  quite  sufficient  to  break  down  the  air  gap.  A  current  flows  from 
the  knobs  towards  the  ends  of  the  apparatus,  and  continues  until 
both  conductors  are  completely  "charged."  While  this  is  taking 
place,  displacement  currents  are  flowing  back  through  the  dielectric 

•  This  relation  for  free  ether  is  expressed  by  Maxwell's  fundamental  equa- 
tions : 
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Where  L,  M,  N,  are  the  components  of  the  magnetic  force  and  X,  Y,  Z  of  the 
electric  force  at  the  point  whose  co-ordinates  are  x,  y,  z,  and  A  the  reciprocal 
of  the  velocity  of  light. 


until,  when  the  condition  of  equilibrium  is  reached,  the  whole  sur- 
roundng  medium  is  in  a  state  of  electrostatic  stress  which  may  be 
expressed  by  a  system  of  lines  of  force  such  as  is  shown  by  iron 
filings  around  a  bar  magnet.  (Fig.  2.)  These  lines,  it  should  be  remem- 
bered, show  the  direction  of  the  electrical  displacement  in  the  me- 
dium. 

Now  suppose  the  air  gap  to  break  down.  A  current  surges  across 
the  gap,  the  stress  in  the  dielectric  is  relieved,  and  displacement 
currents  begin  to  flow  back  along  the  lines  of  force. 

It  is  well-known  that  a  variable  current  in  a  conductor  induces 
similar  currents  in  neighboring  parallel  conductors.  So  also  in  the 
dielectric  :  the  displacement  currents  suddenly  set  up  by  the  dis- 
charge of  the  oscillator  induce  similar  displacement  currents  in  the 
adjoining  portions  of  the  dielectric,  and  so  the  disturbance  is  propa- 
gated outward  from  place  to  place  in  an  ever-expanding  wave. 

At  the  moment  when  the  conductors  are  completely  discharged 
and  the  current  flowing  across  the  s^ark-gap  is  a  maximum,  the 
energy  of  the  oscillation  is  entirely  kinetic,  i.  e.,  magnetic,  and  no 
lines  of  electric  force  proceed  from  the  oscillator.  As  the  con- 
ductors become  charged  again  with  the  opposite  polarities,  this 
changes  into  potential  energy,  stored  in  the  strained  dielectrics,  about 
the  oscillator.  And  these  alternations  of  potential  and  kinetic 
energy  are  transmitted  outward  in  somewhat  the  same  way  as  sound 
is  transmitted  from  a  vibrating  tuning-fork — here  a  layer  of  moving 
air  under  normal  pressure,  next  a  layer  of  compressed  air  without 
motion,  and  so  on  ;  only  in  the  case  of  electric  waves  the  direction 
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FIG.   I. — CONDENSER. 


FIG.    2. — SPARK-G.\P. 


of  the  current  and  of  the  stress  w^ich  alternates  with  it  is  perpen- 
dicular to  the  line  of  propagation,  while  in  sound  the  action  is  in  the 
direction  of  propagation.  Indeed,  the  action  in  the  ether  may  be 
compared  to  the  motion  of  a  series  of  incompressible  plates,  capable 
of  sliding  over  each  other,  but  bound  together  by  an  elastic  connec- 
tion which  tends  to  ma  ^e  them  slide  back  to  the  position  of 
equilibrium  after  being  displaced. 

The  form  of  the  wave  which  proceeds  from  the  oscillator  has  been 
worked  out  by  Hertz*,  and  more  fully  by  J.  J.  Thomson  in  hii  supple- 
ment to  Maxwell,  but  as  the  pith  of  the  matter  has  been  given  by  Mr. 
Lee  De  Forest  in  your  columns  of  May  17,  1902,  it  is  not  neces- 
sary to  repeat  it  here.  His  Fig.  3  (p.  859)  fhows  the  lines  of 
electrical  displacement  at  the  moment  when  the  two  conductors  are 
fully  charged  and  the  current  is  about  10  reverse ;  the  closed  loops 
at  the  right  and  left  represent  a  wave  that  has  detached  itself  from 
the  oscillator  and  is  beginning  its  outward  journey.  As  the  wave 
travels  outward  the  loops  expand  vertically  until  at  last  we  have 
practically  a  spherical  wave  front,  and  the  fines  of  force  are  circles 
(at  least  in  the  equatorial  region)  whose  common  center  is  at  the 
oscillator.  The  direction  of  propagation  being  perpendicular  to  the 
wave-front,  the  disturbance  travels  radially  in  straight  lines,  like 
light. 

These  are  free  waves  in  space,  the  peculiar  discovery  of  Hertz. 
They  show  the  phenomena  of  reflection,  refraction,  diffraction, 
polarization,  total  reflection,  double  refraction,  etc. ;  indeed,  when 
allowance  is  made  for  their  long  period  and  rapid  damping,  with 
long  intervals  of  rest,  they  are  quite  the  equivalent  of  polarized  light. 

When  such  a  wave  encounters  a  conducting  body,  the  displace- 
ment currents  in  the  dielectric  induce  conduction  currents  in  the 
conductor,   and   these  currents   in    their   turn  become   a   source   of 


*  "Electric  Waves,"  trans,  by  D.   E.  Jones,  pp.   144  et  seq. 
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radiations — in  other  words,  the  wave  u  refiecttd,  though  leaving 
b<hmd  a  part  of  iu  energy  which  is  absorbed  by  the  ohimc  resistance 
of  the  condtictor.  Thus  we  sec  how  conducting  bodies  intercept  the 
waves,  while  non-conductors  arc  transparent. 

Now  suppose  the  whole  system  to  be  divided  into  two  symmetrical 
halves  by  an  infinite  sheet  of  conducting  material  passing  through 
the  center  of  the  oscillator.  All  the  lines  of  electrical  force  are 
perpendicular  to  this  plane,  so  no  currents  are  induced  in  it;  the 
displacement  currents  complete  their  circuits  as  before,  following 
the  linei  of  force;  indeed,  everything  goes  on  precisely  as  if  it 
were  not  there. 

Now  !''t  'Mr  lower  half  of  the  system  be  removed.  The  middle 
poirr  '   r  was  always  a  point  of  zero  potential,  at  which 

the    '  surged    back    and    forth.      Now    this    point    is 

grounded  in  a  conductor  of  infinite  capacity,  and  the  currents  from 
the  remaining  half  of  the  oscillator  surge  in  and  out  as  before, 
losing  ihemitelves  in  the  perfect  conductor. 

An  acoustic  analogy  will  illustrate.  In  a  sonorous  tube,  closed  at 
both  ends,  a  disturbance  started  at  one  end  is  reflected  at  the  other, 
returns  to  the  starting  point,  is  again  reflected,  etc  These  reflected 
wave*  interfere  with  each  other  and  the  resultant  is  a  standing 
wave,  with  nodes  at  each  end,  where  the  pressure  varies  but  there 
is  no  motion;  and  with  an  antinode  at  the  middle,  where  the  air 
rushes  back  and  forth  with  no  variation  of  pressure.  The  wave- 
length is  twice  the  length  of  the  tube.  If  now  we  cut  the  tube  in 
the  middle,  each  half  will  vibrate  as  before,  like  an  organ  pipe,  with 
a  node  at  the  closed  end  and  antinode  at  the  open  one ;  the  air 
rushing  in  and  out  of  the  open  end.  The  wave  length  will  be  the 
same  as  before,  i.  e.,  four  times  the  length  of  the  open  tube. 

The  action  of  our  oscillator  with  a  single  vertical  antenna 
grounded  in  a  conducting  plane  is  quite  similar,  and  the  wave 
length  is  four  times  the  length  of  the  antenna.  The  displace- 
ment currents,  instead  of  making  their  wide  circuits  through  the 
air  from  end  to  end  of  the  oscillator,  now  pass  into  the  conducting 
plane,  and  the  circuit  is  thus  completed.  So  also  with  the  waves 
that  have  detached  themselves  from  the  oscillator;  the  lines  of 
force,  which  must  terminate  in  opposite  electrical  charges,  find  these 
charges  in  the  conducting  plane;  and  the  motion  of  the  charges  as 
the  wave  advances  constitutes  a  series  of  conduction  currents  which 
complete  the  circuits  of  the  displacement  currents  in  the  dielectric 
Thus  the  half  wave  travels  outward  over  the  plane,  precisely  as  if 
the  other  half  were  present. 

Now  suppose  the  conducting  sheet  to  be  curved.  A  perfect  con- 
ductor is,  by  definition,  one  in  which  only  vanishingly  small  electric 
forces  can  exist.  Hence  there  can  he  no  tangential  component  of 
the  electric  force,  and  the  lines  of  force  must  always  be  perpen- 
dicular to  the  surface.  If  then  the  surface  be  curved,  the  lines  of 
force  must  accommodate  themselves  to  the  curvature,  and  the  wave, 
whose  direction  of  propagation  is  perpendicular  to  the  lines  of  force, 
will  follow  the  surface. 

Thus  we  see  how  the  waves  can  follow  the  surface  of  the  sea. 
Only  in  this  case,  the  water  is  not  a  perfect  conductor  and  the  lines 
of  force  are  somewhat  distorted,  the  tangential  component  wasting 
it.self  in  ohmic   losses   in   the  conductor. 

M.iTiy  of  the  perplexing  questions  in  connection  with  wireless 
telegraphy  now  resolve  themselves:  The  greater  facility  of  trans- 
mission over  sea  th,in  over  land;  the  poor  transmission  over  dry, 
sandy  or  fro/en  ground ;  the  passing  of  the  waves  through  or  over 
hills  while  city  buildings  cut  them  oflF;  the  failure  of  symmetrical 
ungrounded  oscillators ;  the  value  of  high  antennx,  etc.,  etc. 

We  also  see  that  there  is  a  measure  of  harmony  in  the  various 
conflicting  theories  that  have  been  proposed,  for  the  radiators  are 
"sliding  waves"  following  the  surface  of  the  earth  but  they  are  of 
'  ''""  »«nie  nature  as  "free  waves  in  space,"  and  they  arc 

.1  A  by  "oscillating  currents"  in  the  earth.     So  Maxwell's 

then  alTords  a  nirriing  ground  for  the  opposing  parties  in  the 
dispute,  and  gives  to  each  a  firm  scientific  basis  from  which  to  work 
up  his  own  ideas;  for  it  is  not  the  least  remarkable  feature  of 
Maxwell's  work  that  it  is  independent  of  any  particular  hypothesis 
regarding  the  ether.  He  makes  no  assumptions  as  to  the  nature  of 
electricity  or  the  character  of  the  disturbances  in  the  ether.  Indeed 
we  must  guard  against  putting  a  too  literal  interpretation  on  the 
terms  "current."  "displacement."  etc.  which  are  only  convenient 
words  borrowed  from  the  mechanics  of  ponderable  matter  to 
describe  analogtms  actions  in  the  ethf.  He  simply  formulates  the 
laws  which  govern  these  actions  and  leaves  to  future  investigators 
the  task  of  netermining  their  real  nature. 


The  Alternating  Current  Arc. 


Bv  C.  H.  Bedell. 

RECENT  articles  on  the  alternating-current  arc  have  brought  out 
prominently  that  it  has  characteristics  peculiarly  its  own,  and 
to  those  already  described  should  be  added  the  very  interest- 
ing behavior  of  this  arc  when  in  a  magnetic  field. 

It  is  well  known  that  any  arc  may  be  "blown  out"  by  the  approach 
of  the  pole?  of  a  magnet.  The  term  "blown  out,"  while  it  correctly 
describes  the  action,  if  the  magnet  be  of  the  horseshoe  type,  does 
not  do  so  if  a  bar  magnet  is  used,  for  the  arc  is  then  forced  out  at 
right  angles  to  the  line  of  the  magnet,  and  not  directly  away  from  it. 


y 


FIG,   I. — DIRECTION   OF 
CURRENT  FLOW. 


FIG.  2. — THRUST  OF  ARC 
TO   RIGHT. 


as  the  "blowing  out"  would  lead  one  to  suppose.  This  forcing  to  one 
side  of  an  arc  by  a  magnetic  field  is  due  to  the  same  laws  which 
govern  the  action  on  wires  carrying  current  on  the  surface  of  a 
motor  armature;  that  is,  the  direction  of  flow  of  the  current,  that  of 
the  lines  of  magnetic  force,  and  direction  of  movement  are  all  at 
right  angles  to  each  other,  and  may  be  illustrated  by  the  arrows  in 
Fig.  I. 

If,  therefore,  the  north  pole  of  a  bar  magnet  be  presented  to  a 
direct-current  arc  and  the  current  flows  down,  the  thrust  will  be  to 


FIG.  3.— ARC  WITH   TWO  WINGS. 


FIG.  4. — OniSION  OF  CARBONS. 


the  right,  as  in  Fig.  2.  and  if  the  current  flows  up  the  thrust  will  be 
to  the  left.  With  an  alternating-current  arc  the  two  above  effects 
arc  combined,  and  the  arc  appears  to  have  two  wings,  as  shown  in 
Fig.  X  Of  course,  these  two  wings  do  not  exist  at  the  same  time 
though  appearing  continuous  to  the  eye,  but  follow  the  alternations 
of  the  current ;  that  is.  when  the  current  flows  down,  the  lines  of  force 
from  the  north  pole  of  the  magnet  force  the  arc  to  the  right,  and  when 
the  current  flows  up.  the  thrust  is  to  the  left. 

This  property  of  the  alternating  arc  in  a  magnetic  field  of  separat- 
ing the  currents  of  opposite  direction  into  two  paths,  furnishes  a 
means  of  extending  the  separation,  and  obtaining  in  one  conductor 
the  portions  of  the  alternating  current  which  flow  in  one  direction, 
and  in  another  conductor  the  portions  which  flow  in  the  opposite 
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direction.  By  dividing  one  of  the  carbons,  as  illustrated  in  Fig.  4 
(magnet  not  shown),  wires  may  be  connected  to  direct-current  am- 
meters which  will  indicate  the  presence  of  direct  or  pulsating  cur- 
rents. Constructed  in  this  manner,  the  ammeters  will  not  read  until 
the  magnet  is  presented  to  the  arc.  As  soon  as  the  arc  is  divided  into 
the  two  wings,  the  instruments  read  the  average  current  flowing  in 
each  circuit,  and  also  indicate  that  these  two  portions  flow  iri  opposite 
directions. 
If  the  current  curve  followed  the  e.  m.  f.  curve,  it  might  be  repre- 


having  its  axis  horizontal,  and  show  the  separation  produced  by  the 
magnet — the  arc  from  currents  in  one  direction  being  on  one  side  o£ 


FIG.   5. — CURRENT  CURVE. 

sented,  as  in  Fig.  5,  and  after  the  separation  by  the  magnet,  by  the 
two  curves,  as  in  Fig.  6,  where  the  current  is  passing  in  one  wire, 
when  there  is  zero  current  in  the  other.  The  current  curve,  however, 
does  not  follow  the  e.  m.  f.  curve,  but  remains  at  zero  until  the 
e.  m.  f.  of  the  line  equals  the  counter  e.  m.  f.  of  the  arc.  This  is 
shown  by  Fig.  9,  which  is  from  a  photograph  of  an  ordinary  alter- 
nating arc,  as  seen  in  a  revolving  mirror  (axis  vertical).  It  will  be 
noticed  that  the  period  of  darkness  nearly  equals  that  of  light,  show- 
ing that  the  current  does  not  flow  until  some  time  after  the  e.  m.  f. 
commences  to  rise. 
The  appearance  of  the  arc  under  the  influence  of  the  magnet  is 


FIG.  6. — CURVES  AFTER  SEPARATION  BY  MAGNET. 

interesting,  as  the  wings  may  easily  be  made  to  have  an  extent  of 
five  inches  from  tip  to  tip,  and  with  an  upward  curve  due  to  the  cur- 
rents of  heated  air.  An  attempt  to  photograph  such  an  arc  was  made, 
and  it  was  found  necessary  to  shield  the  lens  from  the  strong  violet 
rays  of  the  arc  proper,  in  order  that  sufficient  exposure  might  be  ob- 
tained on  the  wings.    This  photograph  is  shown  in  Fig.  7. 

Fig.  8  is  from  a  photograph  of  the  violet  arc  proper,  extended  side- 
ways by  the  magnet.  It  will  be  noticed  that  the  ends  of  the  carbons, 
although  brilliantly  incandescent,   do  not  appear  to  give  out  many 


FIGS.    7  AND  8. — PHOTOGRAPHS  OF   ARC. 

chemical  rays.  The  exposure  was  made  short  to  suit  the  violet  arc, 
and,  therefore,  it  would  seem  that  but  little  violet  light  was  given  out 
by  the  incandescent  ends  of  the  carbons.  The  question,  therefore, 
arises,  is  not  the  curve  of  illumination  for  actinic  rays  for  any  arc 
lamp  quite  different  from  the  curve  of  illumination  for  visual  rays? 
Probably  the  most  interesting  photographs  taken  of  the  alternating 
arc  under  the  influence  of  the  magnet  are  those  shown  in  Figs.  10 
and  II.    These  were  taken  of  the  arc  as  seen  in  a  revolving  mirror, 


FIGS.  9,    10  AND   II. — ALTERNATING   ARC   UNDER   INFLUENCE  OF    MAGNET. 

the  central  line,  while  that  from  currents  in  the  opposite  direction 
are  on  the  other  side  of  that  line. 

Thanks  are  due  to  Prof.  Geo.  Hoadley  and  Mr.  Arthur  Collins  for 
their  valuable  assistance  in  making  the  photographs. 


Deterioration  of  Storage  Battery  Plates. 


By  a.  L.  Marsh. 

IN  a  previous  article  (Electrical  World  and  Engineer,  June  7), 
the  possibilities  for  a  light-weight  storage  battery  were  dis- 
cussed. Lightness  is  an  important  factor  in  traction  work, 
but  not  of  such  immediate  importance  as  durability. 

The  greater  part  of  the  patents  taken  out  on  storage  cells  of  the 
lead-lead  type  are  based  on  minor  improvements  in  mechanical  con- 
struction. These  improvements  are  generally  intended  to  increase 
the  life  of  the  battery  rather  than  to  reduce  its  weight,  although  some 
are  obviously  designed  to  secure  lightness  at  the  expense  of  life. 
There  is  room  for  improvement  in  both  directions  in  the  lead  cell, 
but  the  improvements  will  undoubtedly  come  from  the  chemical 
and  physical  study  of  the  active  materials  and  electrolyte  rather 
than  in  a  mechanical  way. 

From  the  properties  of  lead  with  respect  to  its  equivalent  weight, 
lack  of  rigidity,  etc..  and  from  the  nature  of  the  reactions  of  its 
compounds  during  charge  and  discharge,  we  are  justified  in  the  con- 
clusion that  attempts  at  reduction  of  the  weight  of  lead  cells  are  im- 
practical, but  that  there  is  a  profitable  field  of  work  in  attempting 
to  increase  the  durability  of  a  cell  froi  i  the  chemical  side  of  the 
problem. 

\¥hat  is  wanted  is  not  a  battery  which  will  show  good  results  on 
a  laboratory  table,  with  a  competent  battery  man  in  charge,  but  one 
which  can  successfully  withstand  the  average  treatment  given  it  by 
inexperienced  persons,  and  the  necessarily  great  variations  of  current 
output  and  the  :onstant  jarring  to  which  it  is  subjected  in  automo- 
bile or  street-car  propulsion. 

It  is  the  purpose  of  this  article  to  bring  out  the  principal  defects 
which  tend  to  shorten  the  life  of  a  battery  of  the  lead,  and  also  of 
other  types,  and  finally  to  suggest  lines  upon  w^hich  improvements 
may  be  made. 

Taking  up  first  the  lead-sulphuric  acid-lead  peroxide  tj-pe,  we 
find  that  in  actual  practice  the  negative  plates,  in  a  well-designed 
cell,  will  last  during  two  or  three  renewals  of  the  positives.  To  be 
sure,  the  negatives  gradually  lose  their  capacity,  but  ordinarily  the 
depreciation  is  so  slow  that  it  is  practical  to  use  them  with  several 
sets  of  positives.     It  has  been  claimed   by  a   battery  man  of  con- 
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siderable  expcrienc«,  that  a  negative  plate  can  be  made  light  and 
yet  last  during  four  or  five  ytars  of  constant  service.  Since  the 
positive  electrode  is  the  weak  point  of  tht-  cell,  I  shall  concern  my- 
self more  particularly  with  it 

In  discharging  a  lead  storage  cell,  lead  sulphate  is  formed  on 
either  plate.  This  sulphate  being  insoluble  remains  in  its  position 
and  there  is  thus  formed  a  mixture  of  lead  peroxide  and  lead  sul- 
phate on  the  positive  electrode,  and  spongy  lead  and  lead  sulphate 
on  the  negative.  As  the  proportion  of  sulphate  increases,  the  con- 
ductivity of  the  mixture  decreases.  In  practice  the  proportion  of 
the  sulphate  is  not  ■  ■  increase  to  more  than  50  per  cent., 

as  at  this  point  the  ive  force  of  the  cell  falls   (and  even 

before  this  point  is  rtaclitu;,  and  further  sulphation  takes  place 
rapidly  if  the  cell  is  not  at  once  recharged. 

It  is  held  by  some  that  this  mixture  is  in  reality  a  complex  com- 
pound ;  that  the  lead  peroxide  of  a  charged  cell  is  not  as  represented 
by  the  simple  formula  PbOt,  but  is  an  allotropic  form  in  which  many 
simple  molecules  are  combined  into  the  complex  one  (I-'bOi)x,  where 
X  i*  an  unknown  number  but  assumed  to  be  50  for  mere  convenience. 
T  'Tgc  of  the  positive  electrode  will  be  represented  by  a 

. .  >  in  the  molecules,  as  follows:  (FbO,)K,  {PbOi)m° 
!•!■ ',(/,,  il'bU,)^"  (PbSO,),.  ...  to  approximately  iPbOt)a'' 
il'^'SU,)u.  when  the  electrode  has  practically  reached  its  discharge 
limit  Rath  molecule  contains  some  lead  peroxide  throughout  the 
discharge  and  keeps  the  mass  conductive.  The  molecule  becomes 
less  stable  as  the  percentage  of  peroxide  decreases,  and  when  the  point 
represented  by  (PbO,)^''  (PbSOt)»  is  approximately  reached,  it 
readily  breaks  up  with  the  formation  of  ordinary  lead  sulphate  and 
simple  molecules  of  lead  peroxide,  thus  accounting  for  the  rapid  sul- 
phation which  is  apt  to  take  place  if  a  cell  is  allowed  to  remain  long 
uncharged.  This  structure  of  the  molecule  also  accounts  for  the  ease 
with  which  the  discharged  plate  is  reconverted  to  the  pero.xide  con- 
dition, it  being  generally  held  that  pure  sulphate  of  lead  is  very  slowly 
converted  to  the  peroxide  elcctrolytically,  and  only  with  a  relatively 
large  expenditure  of  energy. 

This  theory  of  the  complex  nature  of  the  lead  peroxide  molecule 
was  brought  forward  by  Wade  in  a  paper  read  before  the  British 
Institution  of  Klectrical  Kngincers. 

Theory  is  a  thing  to  explain  facts.  Whatever  the  theory  held,  the 
fact  remains  that  sulphate  of  lead  does  form  rapidly  if  the  cell  is 
allowed  to  stand  uncharged,  and  also  forms  under  other  conditions 
which  arc  not  well  understood.  .Although  sulphation  can  be  controlled 
to  a  certain  extent  by  exercising  great  care,  it  is  still  a  serious  draw- 
back to  the  use  of  lea<l  in  batteries,  and  is  in  a  large  measure  respon- 
sible for  the  rapid  deterioration  of  the  plates. 

Another  cause  for  deterioration  is  the  lack  of  porosity  in  the  active 
mass.  The  plate  cannot  absorb  sufficient  acid  for  its  discharge,  and 
»o  must  depend  upon  difTusitm.  A  heavy  discharge  will  exhaust  the 
acid  in  the  interior  of  the  active  mass,  and,  as  was  shown  by  Glad- 
stone and  TrilM",  the  normal  reactions  do  not  take  place  in  very  dilute 
acid. 

A  rapid  charge  may  loosen  particles  of  the  active  material  by  the 
too  rapid  evolution  of  gas.    This  is  known  as  scaling. 

In  pasted  pi.ites  the  peroxi«lc  mass  softens  when  subjected  to  severe 
service  in  an  aut«)mobile,  and  tends  to  wash  away  from  the  grid. 
This  result  takes  place  in  a  very  short  time  if  sediment  is  allowed 
to  accumulate  in  the  bottom  of  the  cell  until  it  touches  the  lower 
edge4  of  the  plates  and  thus  causes  a  short-circuit.  This  sediment, 
consisting  of  lead  sulphate,  is  continually  forming  and  necessitate*; 
the  frequent  washing  of  the  battery  to  avoid  harm  to  the  plates. 
In  order  to  prevent  the  falling  away  of  active  material,  due  to  the 
softening  of  the  mass  and  to  «li.ilodgment  by  escaping  gas.  and  to 
prevent  scdinirnt  from  falling  to  the  bottom  of  the  cell,  some  battery 
makers  wrap  the  plates  with  some  porous  substance,  as  specially 
treated  celhilose.  glass,  wool,  etc  I  do  not  know  to  what  extent  this 
method  is  alleviating  the  trouble,  but  in  my  opinion  it  cannot  stop 
the  formation  of  sediment,  which  I  believe  is  due  to  the  following 
causes : 

Lead  sulphate  is  sohible  in  concentrated  sulphuric  acid,  is  prac- 
tically insohible  in  dilute  acid,  and  is  again  slightly  soluble  in  pure 
water.  In  charging  a  cell  at  a  fairly  rapid  rate,  sulphuric  acid  is  liber- 
ated in  the  pores  of  the  active  masses  faster  than  it  can  diffuse  out. 
Therefore  the  interior  of  the  plates  must  contain  fairly  concentrated 
acid,  in  which  lead  sulphate  is  slightly  soluble.  This  strong  acid, 
carrying  lead  5»ilphate.  slowly  diffvises  iut  of  the  plates  and  is  there 
diluted  In   tlie  wr.ikrr  ariH      Tlir  sulphate  being  less  soluble  in  the 


weaker  acid,  is  precipitated  and  settles  to  the  bottom  of  the  cell.  This 
action  would  take  place  through  the  porous  envelope  and  so  form  a 
sediment  the  same  as  without  it. 

The  way  to  prevent  this  action  would  seem  from  the  foregoing  to 
be  by  preparing  the  plates  with  greater  porosity,  so  that  the  acid  could 
diffuse  more  rapidly,  and  so  avoid  great  changes  in  density  of  the 
electrolyte,  or  by  preventing  the  formation  of  the  white  sulphate,  as- 
suming Wade's  theory  to  be  correct;  preferably  by  both  methods 
together. 

Mr.  G.  H.  Robertson  thinks  that  the  formation  of  sulphate  might 
be  checked  by  adding  some  substance  to  the  electrolyte  that  will  pre- 
vent the  formation  of  oxidized  bodies  in  it,  and  which  at  the  same 
time  will  not  injure  the  plates. 

ZIN'C-COPPER  OXIDE  CELL. 

This  cell,  which  uses  an  alkaline  hydroxide  electrolyte,  possesses 
certain  advantages  over  the  lead  cell,  but  also  introduces  new  diffi- 
culties, which  have  rendered  it  less  useful  than  the  lead  type.  In  the 
alkaline  cell  there  is  no  such  thing  as  sulphating  and  buckling,  and 
no  harm  is  done  to  the  plates  even  if  charge  does  not  immediately 
follow  the  discharge. 

The  zinc  negative,  however,  is  liable  to  local  action,  and  great  diffi- 
culty is  experienced  in  plating  the  zinc  in  compact  form  available  for 
the  discharge.  To  charge  the  cell,  the  temperature  should  be  about 
54"  Centrigrade,  and  the  charge  rate  low  and  intermittent  to  pro- 
duce the  best  results.  These  conditions  cannot  always  be  realized 
in  practice,  and  since  the  life  of  the  cell  is  rather  short  and  its  applica- 
tion somewhat  limited,  owing  to  the  comparatively  short  time  that 
it  will  retain  its  charge,  this  type  has  not  been  able  to  fulfil  the  ex- 
pectations of  its  promoters. 

NICKEL-IRON   CELL. 

The  nickel-iron  cell,  invented  by  Mr.  Edison,  I  think  will  be  found 
subject  to  certain  bad  tendencies  similar  to  those  of  the  lead  cell, 
but  they  may  be  found  less  difficult  to  control. 

The  material  of  the  positive  electrode  is  peroxide  of  nickel,  prob- 
ably having  the  fo.mula  NiOi.  In  the  discharge  of  the  cell,  the 
peroxide  is  reduced,  according  to  one  theory,  to  nickelous  oxide 
(NiO).  Thib  compound  (NiO)  is  difficult  to  oxidize  elcctro- 
lytically, while  a  reduced  peroxide  plate  is  not. 

It  seems  likely  tliat  the  reaction  of  discharge  is  in  many  respects 
analogous  to  that  of  lead  peroxide,  and  that  the  capacity  is  only 
about  half  of  the  theoretical.  In  normal  discharge,  I  believe  that 
the  lowest  oxide  formed  is  the  sesquioxide  NuOt  (sometimes  called 
peroxide),  but  under  certain  conditions  the  nickelous  oxide  (NiO) 
might  be  formed,  and  would  present  difficulties  similar  to  those  due 
to  the  formation  of  lead  sulphate  in  the  lead  cdl  were  it  not  for  the 
fact  that  the  oxide  is  insoluble,  so  that  it  remains  in  place  and  is 
slowly  brought  back  to  the  proper  condition. 

Overcharging  does  not  harm  the  plates,  because  nickel  is  not 
readily  attacked  by  the  nascent  oxygen  if  the  electrolyte  is  a  solution 
of  pure  potassium  hydroxide.  Chlorides,  nitrates  and  tartrates  should 
not  be  present,  as  nickel  is  more  readily  attacked  in  such  solutions. 

ZINC-CHLORINE  CELL. 

Cells  of  the  rinc-chlorine  type,  with  a  carbon  plate  for  the  positive 
electrode,  have  the  disadvantages  of  difficulty  in  obtaining  good 
deposits  of  zinc,  high  internal  resistance  and  difficulty  of  handling 
the  gas  Cells  of  this  type  will  probably  not  enter  into  competition 
with  lead  accumulators. 

SILVER  CELL. 

Of  all  the  storage  cells  having  insoluble  electrodes,  those  using 
silver  oxide  for  the  positive  seem  to  be  best  adapted  to  maintain 
normal  reactions  under  the  severe  conditions  of  service.  Jungner 
uses  this  material  in  his  work  with  storage  cells. 

As  was  mentioned  earlier  in  this  article,  the  negative  plate  of  a 
lead  cell  is  very  durable  when  compared  with  the  peroxide  plate 
The  difference  must  be  due  to  the  metallic  nature  of  the  negative 
In  the  discharge,  only  about  half  of  the  spongy  lead  is  converted  to 
the  sulphate,  so  there  is  always  some  metal  present  and  this  is  in  the 
nature  of  sponge  which  holds  the  mass  together.  By  obtaining  a 
similar  physical  condition  on  the  positive  there  should  be  realized  an 
increase  in  the  life  of  the  battery,  corresponding  approximately  to 
that  of  the  negative  electrode. 

To  obtain  this  condition,  a  depolarizer  which  reduces  to  the 
metallic  state  must  be  chosen  and.  moreover,  this  metal  must  have 
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the  property  of  holding  together  when  in  a  spongy  state.    Silver  oxide 
is  such  a  material. 

Taking  a  silver-cadmium  cell  for  illustration,  we  have  spongy 
cadmium  and  silver  oxide  when  the  cell  is  in  the  charged  state,  and 
cadmium  oxide  and  spongy  silver  when  in  the  discharged  state.  In 
both  these  plates  we  have  a  condition  very  similar  to  that  of  a  spongy 
lead  electrode.  There  is  this  difference,  the  silver  passes  from  an 
oxidized  state  to  approximately  half  oxide  and  half  meallic  and  half 
negative  plates  pass  from  the  metallic  state  to  half  metallic  and  half 
oxide  or  sulphate,  as  the  case  may  be.  The  positive  is  never  entirely 
reduced,  and  the  negative  never  entirely  oxidized  under  normal  con- 
ditions, but  they  are  near  enough  alike  so  that  we  should  expect  them 
to  be  of  approximately  the  same  durability. 

.  Silver  presents  the  difficulty  that  its  oxides  are  slightly  soluble  in 
the  alkaline  electrolyte  in  which  they  are  used.  It  has  a  great 
advantage,  however,  in  the  nature  of  its  reactions.  A  cell  may  be 
left  in  any  state  of  charge,  or  completely  discharged,  without 
danger  of  harming  the  plates.  There  is  no  tendency  to  form 
compounds  which  cannot  be  brought  back  to  the  original  charged 
state  with  ease.  Spongy  silver  can  be  readily  oxidized  to  the  oxide 
(AgoO),  or  to  the  peroxide  (AgO),  and  the  oxide  iAg20)  may  be 
easily  further  oxidized  or  reduced.  No  other  compounds  are  formed. 
Silver  oxide  may  be  made  by  chemical  methods  and  applied  to  the 
electrode  which  can  then  be  used  immediately  without  any  forming 
process.  This  is  a  good  indication  that  the  chemical  reactions  will 
not  get  out  of  order  as  long  as  they  are  confined  to  the  electrode. 

The  slight  solubility  of  silver  oxide  is  the  weak  point  in  this  cell, 
but  this  drawback  can  perhaps  be  largely  overcome  either  by  a 
method  employed  by  Mr.  Edison  in  the  preparation  of  copper  elec- 
trodes or  by  slight  alterations  in  the  electrolyte. 

CONCLUSION. 

The  lead  cell  has  not  received  enough  attention  from  its  chemical 
and  physical  side,  most  manufacturers  having  paid  more  attention 
to  mechanical  details,  and  this  has  given  the  battery  a  rather  un- 
balanced development.  However,  the  manufacturers  are  now  giving 
more  attention  to  the  chemistry  of  batteries,  and  we  may  expect  to  see 
in  the  near  future  a  considerable  improvement  in  lead  cells  in  the 
way  of  longer  life  and  greater  reliability. 

I  think  the  investigations  should  be  directed  to  methods  for  secur- 
ing greater  porosity  and  firmness  in  the  active  material  of  the  positive 
electrode  and  to  improving  the  electrolyte  so  as  to  prevent  the  forma- 
tion of  lead  sulphate,  or  at  least  to  render  it  insoluble  in  all  densities 
of  the  acid  solution,  so  that  it  remains  in  place  and  can  be  restored 
to  the  proper  condition. 

Other  metals  will  undoubtedly  come  into  competition  with,  and 
may  displace,  lead  in  batteries  for  traction  work,  but  as  an  auxiliary 
in  electric  light  and  power  stations  lead  cells  will  probably  hold  their 
own  for  some  time. 

Nickel  is  a  strong  metal  compared  with  lead.  Its  peroxide  belongs 
to  that  class  of  depolarizers  which  adds  electromotive  force  to  the 
■cell,  and  in  this  respect  it  is  the  best,  so  far,  that  it  is  practical  to 
use  in  alkaline  electrolytes.  The  electrolyte  permits  the  use  of  steel 
for  the  grids  and  the  containing  vessel,  and  this  gives  a  construction 
both  light  and  strong.  There  seems  to  be  no  reason  to  believe  that 
this  cell  will  not  do  what  Mr.  Edison  claims  for  it. 

Silver  would  be  a  good  metal  to  use  in  traction  batteries  if  its  cost 
were  not  so  great.  To  be  sure,  the  silver  in  a  worn-out  battery 
would  go  a  long  way  toward  paying  for  a  new  set,  but  the  first  cost 
would  be  rather  great.  Silver  is  a  rather  abundant  metal,  and  ought 
to  be  produced  for  much  less  than  it  brings  at  present,  if  the  demand 
for  it  should  sufficiently  increase. 

In  the  lead  cell  the  active  material  of  the  positive  is  only  about 
balf  of  the  weight  of  the  entire  plate,  so  the  weight  of  silver  oxide 
required  in  the  silver  cell  would  correspond  to  the  weight  of  lead 
peroxide,  and  not  to  the  whole  electrode.  The  other  materials  used 
would  be  inexpensive ;  nickel  or  steel  for  the  positive  grid,  and  prob- 
ably iron  for  both  negative  grid  and  active  material. 

Experiments  indicate  that  a  silver  battery,  giving  the  same  power 
as  a  lead  automobile  battery  weighing  about  550  pounds,  would  re- 
quire only  about  70  pounds  of  silver  oxide,  and  perhaps  less.  It 
would  not  take  a  very  extraordinary  reduction  in  the  price  of  silver 
•nitrate  to  make  the  cell  practical  from  a  financial  standpoint,  and 
for  the  reasons  given  above  such  a  cell  could  be  made  to  have  a 
comparatively  long  life  and  high  efficiency,  and  would  require  but 
little  attention  to  keep  it  in  working  order. 


Electrogalvanizing. 


By  C.  F.  Burgess  and  Carl  Hambuechen. 

THE  problems  arising  in  the  employment  of  iron  as  a  structural 
material  have  been  among  the  most  important  with  which 
engineers  have  had  to  deal.  Of  hardly  secondary  importance, 
however,  is  the  question  of  preservation,  and  this  being  realized  to 
a  greater  and  greater  extent,  engineers  are  devoting  more  atten- 
tion to  the  matter  of  preventing  or  reducing  the  corrosion  of  iron 
structu.-es. 

Zinc  is  one  of  the  most  effective  and  most  extensively  employed 
commercial  agents  for  limiting  this  corrosion,  and  while  its  use 
has  been  extensive  for  more  than  a  century,  it  has  not  reached  its 
highest  degree  of  efficiency.  Recent  years  have  witnessed  an  im- 
provement in  the  application  of  zinc  for  this  purpose  in  employing 
electricity  as  a  means  of  applying  the  protective  coating. 

The  electrolytic  deposition  of  zinc,  while  rapidly  increasing  in 
importance  has  not  as  yet  replaced  to  any  considerable  extent  the 
hot  galvanizing  process,  though  if  the  present  rate  of  improvement 
in  its  application  continues  it  will  not  be  long  before  the  older  pro- 
cess will  be  largely  superseded. 

The  difficulties  encountered  in  hot  galvanizing  can  be  avoided  or 
reduced  by  the  employment  of  the  electrolytic  method,  and  the  over- 
coming of  the  new  difficulties  thereby  introduced  has  been  the  field 
of  such  successful  research  during  recent  years  that  the  older  pro- 
cesses now  have  a  formidable  rival. 

The  term  galvanizing  in  its  usual  significance  applies  to  the  dip- 
ping of  iron  or  other  metal  into  a  bath  of  molten  zinc  under  such 
conditions  that  on  withdrawal  the  article  retains  a  thin  adherent 
coating  of  metallic  zinc.  The  term  implies  an  electrical  meaning, 
and  the  reason  for  using  this  term  is  variously  stated.  One  of  such 
statements  in  that  the  zinc  coatings  were  originally  applied  by  electro 
or  galvanic  deposition,  and  hence  the  application  of  this  term  to  all 
zinc  coatings.  This  is  erroneous,  however,  inasmuch  as  electro- 
galvanizing  is  of  comparatively  recent  origin.  The  implication  of 
the  use  of  electricity  lies  not  in  the  method  of  applying  the  coating, 
but  rather  in  the  method  by  which  the  coating  protects  iron  or  other 
more  electronegative  elements  from  corrosion.  This  is  illustrated  in 
Sir  Humphrey  Davy's  successful  attempts,  over  a  century  ago,  to 
prevent  corrosion  of  iron  and  copper  immersed  in  sea  water  by  at- 
taching strips  of  zinc  at  frequent  intervals  to  the  other  metal.  The 
protection  is  offered  by  the  galvanic  action  which  is  set  up  between 
the  zinc  and  the  other  metal,  whereby  current  travels  ffom  the  zinc 
to  the  solution,  thence  to  the  electronegative  metal  and  back  to  the 
zinc.  The  flow  of  current  from  the  solution  to  the  metal  prevents 
the  corrosion  of  this  metal,  although  at  the  expense  of  an  equivalent 
amount  of  zinc.  Zinc  offers  protection  to  iron  by  reason  of  the 
property  of  the  metal  in  partially  excluding  the  corroding  influ- 
ences of  the  atmosphere  r  of  various  solutions,  but  more  especially 
utilizmg  the  galvanic  effect,  as  previously  explained,  and  as  further 
illustrated  by  the  employment  of  the  metallic  zinc  blocks  placed  in 
contact  with  the  iron  of  steam  toilers  to  prevent  corrosion. 

Zinc  being  more  electropositive  than  iron,  the  natural  inference 
would  seem  to  be  that  it  would  become  quickly  dissolved  and  thus 
expose  the  iron,  but  this  is  prevented  by  the  formation  of  an  oxide, 
carbonate,  or  basic  zinc  compound,  which  in  many  cases  completely 
coats  the  zinc  and  thus  protects  it  from  corrosion.  Zinc  has  been 
aptly  defined  as  a  substance  which  in  contact  with  air  and  moisture 
effectively  paints  itself  with  a  protective  layer.  Any  solution,  such 
as  various  acids,  which  is  a  good  solvent  for  such  coating,  naturally 
destroys  this  property. 

Where  the  zinc  forms  an  absolutely  continuous  layer  over  the 
metal  to  be  protected  the  galvanic  property  is  not  utilized,  but  this  is 
a  condition  very  difficult  to  attain.  To  all  appearances  a  coating 
may  be  continuous,  but  microscopical  examination  w-ill  reveal  the 
fact  that  there  is  some  porosity,  which  will  allow  the  corroding  in- 
fluences to  reach  the  iron.  The  electropositive  property  of  the  zinc, 
however,  prevents  such  corrosion  and  is  the  cause  of  its  superiority 
to  other  metals  such  as  tin,  lead,  and  nickel,  sonietim.es  employed  for 
the  same  purpose.  In  the  latter  cases  the  porosity  of  the  coating  is 
shown  by  the  rust  spots  which  accumulate  on  the  plated  article  ex- 
posed to  influences  such  as  salt  water  and  air.  The  distance  to 
which  zinc  will  protect  iron  from  corroding  action  depends  upon  the 
electrolyte  which  is  present,  and  it  is  usually  of  some  considerable 
value. 

The  term  "galvanized  iron"  usually  implies  a  product  obtained  by 
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dipping  iron,  in  sheet  or  other  form,  which  has  previously  been 
freed  from  scale  and  other  foreign  substances  into  a  bath  of  molten 
zinc.  A  suitable  flux,  such  as  salammoniac,  is  used  to  facilitate  the 
flow  and  adherence  of  the  zinc.  The  iron  is  left  in  the  bath  long 
enough  to  reach  the  proper  temperature,  when  it  is  removed  and 
made  readily  for  the  market.  The  containing  vessel  is  iron,  usually 
of  sheet  iron  with  riveted  or  welded  joints. 

The  following  are  some  of  the  disadvantages  of  this  process  which 
the  electrical  process  reduces  or  avoids.  A  considerable  expense  is 
involved  in  keeping  the  large  quantity  of  zinc  necessary  in  a  molten 
condition,  heat  being  lost  by  radiation  from  the  surface  and  the  sides 
of  the  tanks,  not  only  when  the  bath  is  in  operation  but  also  while 
standing  over  night,  and  by  heating  up  all  the  iron  introduced  in  the 
tank  to  something  near  the  temperature  of  melted  zinc,  about  430° 
C.  This  heating  of  the  immersed  iron  is  often  disadvantageous  in 
reducing  the  strength  and  distorting  iron  and  steel  of  small  sections. 
The  maintaining  of  the  metal  at  the  proper  temperature  causes  a 
loss  of  zinc  by  oxidation,  and  the  alloy  formed  with  the  iron  of  the 
tank  not  only  entails  a  consumption  of  zinc  but  results  in  the  ulti- 
mate destruction  of  the  tanks.  The  depreciation  on  such  vessels 
may  be  estimated  at  from  50  per  cent,  to  100  per  cent,  per  year.  Loss 
of  flux  is  another  appreciable  item  of  expense.  Perhaps  most  im- 
portant is  the  fact  that  the  galvanizer  has  little  control  over  the 
thickness  of  the  deposits,  which  causes  a  waste  of  zinc  in  some  cases 
and  an  insufficient  amount  in  others. 

The  characteristics  of  elcctrogalvanizing  may  be  summed  up  as 
follows: 

Eiectrolytically  deposited  zinc  forms  a  very  uniform  and  dense 
coating  on  the  surface,  more  uniform  than  is  possible  by  the  dipping 
process.  The  degree  of  protection  offered  by  zinc  is  proportional 
to  the  thickness  of  the  thinnest  part  of  the  coating,  and  consequently 
elcctrogalvanizing  enables  greater  protection  to  be  obtained  with  a 
given  amount  of  zinc  than  does  the  hot  process.  Further,  eiectro- 
lytically deposited  zinc  may  be  made  more  adherent  and  dense  than 
by  the  older  method,  still  further  increasing  the  durability.  The 
greater  purity  of  electrolytic  zinc,  together  with  its  greater  density, 
gives  it  for  equal  thickness  of  coating  an  efficiency  in  resisting  cor- 
rosion of  50  to  100  per  cent,  greater  than  that  of  the  hot  process. 

Elcctrogalvanizing  gives  to  the  operator  a  control  through  a  very 
considerable  range  of  thickness  of  the  coating  which  it  is  desired 
to  apply.  It  is  possible  to  obtain  a  much  thicker  coating  by  this 
method  than  by  the  older  process,  where  the  thickness  is  regulated 
to  a  slight  extent  only  by  the  temperature  at  which  the  dipping  takes 
place.  If  the  melted  zinc  is  kept  at  a  very  high  temperature  and  the 
article  to  be  galvanized  is  immersed  a  sufficiently  long  time  to  at- 
tain the  temperature  of  the  bath,  the  coating  may  be  thinner  than 
when  the  process  is  worked  at  a  lower  temperature.  The  physical 
character  of  the  coating  may,  however,  be  seriously  interfered  with 
if  the  process  is  conducted  at  too  low  a  temperature. 

Many  articles  which  it  would  be  impossible  to  submit  to  the  hot 
process  may  be  readily  galvanized  cold,  especially  such  tempered 
articles  as  would  be  damaged  by  the  heat.  Springs  may  thus  be  gal- 
vanized and  perfectly  retain  their  elasticity. 

Grooves  or  lines  on  metal  surfaces  are  not  obliterated  by  the 
electrolytic  method  as  they  are  by  dipping,  and  this  is  an  important 
feature  in  certain  artistic  work  and  in  the  preservation  of  stamps, 
nimibers,  markings,  graduations,  etc.  This  property  shows  a  very 
distinct  difference  between  the  two  methods  of  galvanizing,  the  one 
tending  to  fill  up  and  obliterate  the  surface  irregularities  or  markings, 
and  tiie  other  preserving  or  even  accentuating  them.  In  some  cases 
this  difference  would  be  a  disadvantage  rather  than  an  advantage 
for  the  electrical  method,  inasmuch  as  the  former  enables  a  smooth 
surface  to  be  obtained  upon  iron  or  steel  which  shows  the  markings 
or  scratches  from  grinding  and  filing. 

Screws  and  fittings  di|ipcd  in  the  molten  metal  usually  require  rccut- 
tinp,  while  if  proper  allowance  be  made  for  the  thickness  of  eiectro- 
lytically deposited  metal  no  such  extra  labor  is  involved.  In  certain 
classes  of  work  such  as  the  galvanizing  of  iron  insulator  fittings  the 
pieces  may  have  to  be  carefully  examined  for  the  removal  of  any 
knobs  or  projections  which  are  detrimental  to  the  insulation  while 
in  the  electrical  process  this  labor  is  needless. 

Advantage  has  been  claimed  for  both  processes  as  reg^ards  ad- 
herence of  the  coating.  Suffice  it  to  siy.  however,  that  zinc  properly 
deposited  by  electrical  metliods  upon  a  suitably  prepared  surface  can 
be  made  to  adhere  as  well  as  it  is  possible  to  make  any  metal  adhere, 
the  joining  surface  seeming  to  be  a  real  alloy  of  iron  and  the  zinc. 


Improper  working  of  either  process  will  result  in  improper  adherence. 
The  cold  process  is  always  ready  for  working,  no  time  being  neces- 
sary for  the  heating  or  cooling  of  the  liquid,  and  idleness  of  the 
solution  does  not  entail  the  expense  that  idleness  of  the  molten  zinc 
involves.  The  fact  that  the  article  to  be  galvanized  does  not  need  to 
be  heated  enables  soldered  parts  or  low  melting  metals  to  be  treated. 

As  far  as  the  economy  of  zinc  is  concerned,  the  advantage  lies  verj' 
decidedly  with  the  cold  process  inasmuch  as  nearly  100  per  cent  of 
the  zinc  employed  can  be  deposited  in  suitable  form,  while  it  has  been 
estimated  that  20  per  cent,  of  the  spelter  put  into  the  bath  is  wasted 
in  the  form  of  oxide  or  iron  alloy. 

The  much  slower  rate  at  which  zinc  is  deposited  eiectrolytically 
make  the  size  of  the  plant  greater  than  for  the  dipping  process,  and 
the  first  cost  is,  therefore,  greater.  It  should  be  noted,  however,  that 
the  cost  of  one  cubic  foot  of  electrolytic  bath  is  only  a  small  fraction 
of  that  of  the  galvanizing  bath.  One  cubic  foot  of  zinc,  weighmg 
400  lbs.,  has  a  value  of  about  $20,  while  one  cubic  foot  of  electrolyte 
can  be  supplied  for  50  cents  or  less,  and  the  cost  of  the  zinc  anodes 
to  supply  the  metal  to  the  solution  may  be  estimated  at  from  one  to 
two  dollars  per  cubic  foot  of  solution. 

The  cost  of  electrical  energy  is  more  than  compensated  for  by  the 
saving  in  fuel  necessary  to  keep  zinc  molten.  The  amount  of  labor 
and  skill  necessary  is  approximately  the  same  for  either  process.  In 
the  matter  of  cleaning  and  preparing  the  surface  to  be  galvanized, 
the  advantage  lies  with  the  hot  process,  for  any  small  spots  which 
might  remain  after  cleaning  may  become  bridged  over  in  dipping, 
while  they  will  be  more  likely  to  show  after  the  electroplating  pro- 
cess. This  is  not  as  much  of  an  advantage  as  might  appear  at  first 
sight,  inasmuch  as  it  is  a  means  of  concealing  rather  than  preventing 
defective  work.  As  to  the  cost  of  materials,  such  as  toning  salts 
for  keeping  the  solution  in  proper  working  condition,  the  amount 
is  not  greater  than  the  cost  of  flux  necessary  in  the  other  process. 
The  zinc  to  be  supplied  to  the  galvanizing  tanks  is  of  a  purer  form, 
and  costing  perhaps  two  cents  per  pound  more  than  the  spelter 
used  in  dipping,  but  this  results  in  a  pure  form  of  zinc  coating.  In 
the  sulphate  solutions  usually  employed,  lead,  which  is  the  common 
impurity  of  commercial  zinc,  is  insoluble,  and  the  coating  is  con- 
sequently free  from  this  substance. 

The  commercial  processes  by  which  elcctrogalvanizing  is  now 
being  performed  may  be  subdivided  into  two  classes,  according  to 
whether  use  is  made  of  soluble  or  insoluble  anodes.  The  former  is 
used  almost  exclusively  in  this  country,  and  the  latter  in  Elngland. 
The  well-known  Cowper-Coles  process  employs  a  lead  anode,  which 
is  practically  unattacked  by  the  sulphate  solution  which  constitutes 
the  electrolyte.  The  etlect  of  using  such  an  anode  is  to  cause  a  con- 
tinual change  in  the  composition  of  the  solution,  free  acid  being 
liberated  in  direct  proportion  to  the  amount  of  zinc  deposited.  The 
objection  frequently  raised  against  the  use  of  soluble  anodes  is  that 
while  theoretically  such  anodes  should  keep  the  bath  at  constant 
composition,  which  is  very  desirable,  in  practice  such  constancy  can- 
not be  maintained  for  reasons  which  will  be  discussed  later.  The 
use  of  insoluble  anodes  introduces  a  much  more  rapid  change  in  com- 
position, but  a  change  which  is  easily  taken  care  of  by  a  circulation 
of  the  solution  at  such  a  rate  that  the  percentage  of  the  acidity  is 
limited  to  a  suitable  value.  The  acidity  of  the  solution  which  i« 
drawn  from  the  tanks  is  neutralized  by  bringing  it  into  contact  with 
finely  divided  zinc  in  contact  with  coke,  the  zinc  being  usually  in 
the  form  of  zinc  dust.  This  zinc  sulphate  and  the  solution  thut 
neutralized  and  regenerated  is  again  ready  for  use.  By  proper  cir- 
culation and  operation  of  the  solution,  it  is  claimed  that  by  lhi» 
process  most  excellent  results  are  attained. 

The  action  taking  place  at  the  lead  anode  result";  in  the  liberation 
of  SO4  radical  which  unites  with  the  water  forming  sulphuric  acid 
and  liberating  oxygen,  which  in  turn  oxidizes  the  surface  of  the  j '  'f 
to  lead  peroxide.  This,  when  formed  to  a  certain  thickness,  pre-, 
further  action  of  the  lead  plate,  and  thus  makes  it  very  durable.  The 
condition  of  the  lead  anode  is  practically  the  same  as  that  of  the 
positive  plate  of  a  lead  storage  cell  when  fully  charged.  This  dis- 
charge potential  at  such  anode  during  its  operation  is  above  two 
volts  in  opposition  to  the  flow  of  current. 

Measurements  of  single  or  discharge  potentials  were  made  at  the 
electrodes  of  a  commercial  zinc  plating  solution  under  practical 
working  conditions.  The  measurements  were  made  by  means  of  the 
normal  electrode,  mercun.-  and  mercurous  chloride  in  contact  with 
a  normal  solution  of  potassium  chloride,  the  \alue  of  which  is  as- 
sumed to  be  — .i;6  volt.     In  the  notation  here  used,  the  —  sign  U 
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attached  to  the  single  potentials  in  which  the  tendency  is  for  the 
current  to  flow  from  the  electrolyte  to  the  electrode,  and  the  -f- 
rign  when  the  tendency  is  for  current  to  flow  from  the  electrode  to 
the  electrolyte. 

Fig.  I  illustrates  the  condition  existing  when  a  lead  anode  is  used 
in  a  zinc  sulphate  and  aluminum  sulphate  solution,  with  a  current 
r'ensity  of  about  15  amperes  per  square  foot. 

The  applied  pressure,  E,  which  is  necessary  to  cause  the  current  / 
to  flow  is  made  up  as  follows : 

E  =  2.12  +  .53  +  /  i?  4-  /  i?,, 

where  R  is  the  resistance  of  the  electrolyte  and  Ri  is  the  resistance 
of  the  electrodes  and  conductors.  In  this  case  it  is  seen  that  the 
counter  electromotive  force  to  be  overcome  is  2.65  volts. 

Fig.  2  represents  conditions  when  the  lead  anode  is  replaced  by 
zinc,  and  where  E  =  .53  —  .50  +  I  R  -\-  I  Ri.  The  counter  pressure 
to  be  overcome  in  this  case  is  only  .03  volts,  due  probably  to  the 
difference  of  concentration  of  solution  at  the  two  electrodes. 

The  reason  for  desiring  to  use  the  soluble  anode  is  that  circulation 
and  regeneration  of  the  electrolyte  is  unnecessary,  and  the  employ- 
ment of  auxiliary  apparatus  is  done  away  with  to  a  considerable 
extent.  Further,  but  less  important,  the  amount  of  power  which  is 
necessary  is  very  much  less  with  a  soluble  anode,  as  previously 
shown.  In  other  words,  the  zinc  supplied  to  the  solution  in  the 
former  case  wastes  its  energy,  while  in  the  latter  case  its  potential 
energy  is  changed  into  electrical  energy  to  aid  the  dynamo. 

There  are  two  reasons  why  zinc  anodes  do  not  give  the  satis- 
factory results  which  might  be  expected.  From  analogy  with  the 
copper  anodes  used  in  copper  refining,  which  dissolve  away  at  a 
steady  and  uniform  rate,  zinc  might  be  expected  to  act  equally  well, 
or  possibly  even  better,  by  reason  of  the  fact  that  it  is  a  more  electro- 
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FIGS.    I   AND  2. — ELECTROGALVANIZING. 

positive  element  than  copper,  and  consequently  ought  to  go  into 
solution  more  readily.  During  the  operation  of  the  zinc  anodes,  even 
those  having  a  considerable  degree  of  purity,  there  forms  upon  the 
surface  of  the  zinc  a  scale  or  coating,  usually  black  in  color,  which 
interferes  with  the  solution  of  the  zinc,  and  increases  the  resistance 
to  the  flow  of  current.  This  scale  may  be  caused  by  the  formation  oi 
a  basic  coating,  especially  if  insufficient  acid  be  present,  but  the 
principal  cause  is  probably  the  presence  of  lead  or  other  impurities 
which  are  found  to  an  appreciable  percentage  in  commercial  zinc, 
and  which  remains  undissolved  by  the  action  of  the  current. 

The  formation  of  this  scale  not  only  has  the  disadvantage  of  in- 
creasing the  resistance  and  preventing  uniform  corrosion,  but  the 
scale  becoming  detached  in  large  and  small  particles  may  by  coming 
in  contact  with  the  cathode  interfere  seriously  with  the  physical 
character  of  the  deposited  metal. 

Another  disadvantage  in  the  use  of  zinc  for  anodes  is  that  for 
satisfactory  operation  the  solution  must  be  kept  at  a  certain  degree 
of  acidity.  V/hile  the  solution  is  not  in  operation  this  acidity  will 
be  neutralized  by  the  zinc  uniting  with  the  acid  by  simple  chemical 
action,  and  makes  necessary  the  continual  addition  of  free  acid, 
which  is  subsequently  changed  to  zinc  sulphate.  This  causes  a  gradual 
increase  in  the  density  of  the  solution,  which,  if  proceeding  beyond 
a  certain  amount,  produces  an  unworkable  bath,  and  necessitates  the 
removal  of  some  of  the  solution  and  dilution  of  the  remainder.  This 
results  in  a  waste  product  unless  the  solution  removed  be  evaporated 
down  and  crystallized,  which  may  be  a  troublesome  operation,  and 
gives  a  product  of  little  or  no  commercial  value,  especially  if  organic 
substances  are  used  in  the  operation  of  the  bath. 

An  ideal  process  would  then  be  one  employing  zinc  anodes,  in 
which  the  metal  would  remain  unattacked  while  current  is  not  flow- 
ing, and  in  which,  while  current  is  flowing,  zinc  will  be  uniformly 


corroded  without  the  formation  of  the  previously-mentioned  scale. 
From  the  results  of  experimental  work,  it  appears  that  5uch  con- 
ditions may  be  realized. 

The  deposition  of  a  good  quality  of  zinc  coating  depends  almost 
entirely  upon  the  composition  of  the  solution.  Unless  this  is  cor- 
rectly chosen  the  coating  will  show  the  defects  of  non-adherence,  or 
of  spongy,  tree,  or  wart-like  character,  poor  color  or  pitted  surface. 
The  comn.on  zinc  compounds,  the  chloride  and  sulphate,  do  not  give 
satisfactory  deposits  when  used  alone.  Of  the  two,  the  preference 
is  decidedly  with  the  sulphate,  and  this  forms  the  basis  of  most 
practical  zinc  solutions.  It  is  found  that  the  coating  is  improved,  as 
far  as  color  and  adherence  to  the  iron  is  concerned,  by  the  addition 
of  a  very  small  percentage  of  free  sulphuric  acid ;  still  this  does  not 
prevent  formation  of  rough  deposits  around  the  edges.  The  pres- 
ence of  the  acid  in  the  solution  further  aids  in  the  corrosion  of  the 
anode,  helping  to  prevent  the  formation  of  the  basic  salt,  and  keeping 
the  electrolyte  clear,  whereas  otherwise  it  would  be  clouded  with  a 
precipitate,  which,  coming  in  contact  with  the  cathode,  interferes  with 
the  quality  of  the  coating. 

It  is  very  easy  to  get  an  excess  of  free  acid,  which  would  be  det- 
trimental  in  dissolving  away  the  metal  as  it  is  deposited,  and  thus 
greatly  reducing  the  current  efficiency.  In  fact,  with  an  excess  of 
free  acid,  it  may  be  impossible  to  obtain  any  zinc  deposit  whatever 
without  the  use  of  abnormally  high  current  density.  This  is  es- 
pecially the  case  in  depositing  on  cast  iron.  What  might  appear 
as  a  peculiarity  in  the  operation  of  this  solution  is  that  with  low 
current  densities  the  current  is  expended  entirely  in  the  liberation  of 
hydrogen,  no  zinc  being  deposited.  As  the  current  density  is  in- 
creased, the  actual  amount  of  hydrogen  may  decrease  until  at  a 
sufficiently  high  density  little  01  no  hydrogen  is  evolved.  This  is 
due  to  the  fact  that  hydrogen  having  a  discharge  potential  from  sul- 
phuric acid  of  about  — .2  volts,  is  more  easily  separated  out  of  the 
solution  than  is  zinc,  having  a  discharge  potential,  of  -j-  .5  volts. 
With  low  current  densities  there  are  sufficient  hydrogen  ions  in  the 
neighborhood  of  the  cathode  to  take  care  of  all  the  current.  It  is 
evident,  however,  that  with  increasing  current  density  there  may  be 
insufficient  hydrogen  ions  to  take  care  of  all  the  current,  in  which 
case  the  zinc  must  play  its  part  and  become  deposited. 

The  number  of  chemical  compounds  which  have  been  used  in  con- 
nection with  zinc  sulphate  to  improve  the  character  of  the  deposit 
is  very  large,  as  shown  by  published  processes  and  by  solutions  which 
are  in  operation.  Among  the  most  serviceable  of  such  compounds  is 
aluminum  sulphate,  the  presence  of  which  greatly  increases  the 
value  of  the  deposit,  and  when  used  in  the  right  proportion  gives 
a  coating  which  is  entirely  satisfactory.  No  suitable  explanation 
as  to  why  the  presence  of  this  substance  exerts  this  beneficial  influ- 
ence has  apparently  been  set  forth.  A  galvanizing  process,  described 
quite  e.xtensively  in  the  technical  papers  some  time  ago,  claimed  that 
with  an  electrolj'te  consisting  of  a  solution  of  zinc  sulphate  and 
aluminum  sulphates,  an  alloy  of  zinc  and  aluminum  may  be  de- 
posited, and  the  valuable  properties  of  the  resulting  coating  was  at- 
tributed to  the  presence  of  the  aluminum.  There  was  probably  an 
error  in  such  conclusions,  as  no  process  which  has  been  authenticated 
has  ever  been  worked  out  whereby  aluminum,  either  with  or  without 
other  metals,  can  be  deposited  out  of  an  aqueous  solution.  Fur- 
ther, it  is  a  weU-known  fact  that  the  presence  of  aluminum  alloyed 
with  zinc  produces  a  metal  which  is  more  rjadily  acted  upon  in 
solution  than  the  aluminum  itself,  and  such  alloy  when  exposed  to 
water  for  some  length  of  time  becomes  brittle  and  powdery.  The 
writers  have  made  analyses  on  the  deposits  obtained  from  such  solu- 
tions and  they  have  been  unable  to  find  a  trace  of  aluminum  pres- 
ent. 

To  determine  if  possible  to  what  causes  the  beneficial  action  of  the 
aluminum  salt  in  solution  can  be  ascribed,  the  writers  undertook 
some  experin.ental  work,  and  from  the  data  obtained  have  arrived 
at  the  following  conclusions : 

It  is  a  well-demonstrated  fact  that  in  the  electrodepositi  in  of 
metals  for  plating  purposes,  the  physical  character  of  the  deposit  is 
better  in  being  more  compact,  uniform  and  non-crystalline  when 
thrown  out  of  solution  by  secondarj-  rather  than  by  primary  action. 
That  is,  a  metal  deposited  by  throwing  the  ions  of  the  metal  out  of 
solution  directly  by  the  action  of  the  current  is  not  as  satisfactory 
as  when  some  more  electropositive  ions  are  liberated,  which  in  turn 
throw  out  the  metal  by  a  secondary  or  chemical  action.  This  is 
illustrated  in  the  ordinary  nickel-plating  solutions  where  the  XHt 
is  the  principal   electropositive  ion  which  is  first  liberated  directlj', 
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and  in  turn  thrown  out  the  nickel  by  secondary  reaction ;  also  in  the 
copper  and  silver  cyanide  solution*  where  the  potassium  is  first 
liberated,  and  this  in  turn  throwing  out  the  mcul  by  chemical 
action. 

In  the  zinc  solution  ..the  aluminum  is  the  more 

positive  ion,   which  on   .  =   with  the  zinc  sulphate  to 

deposit  the  zinc.   While  ;i  doc*  ;  '   the   liberation  of  zinc 

by  primary  action,  such  zinc  is  a  -  by  meul  which  is  dc- 

pobitcd  by  iccondary  reaction,  and  the  pli>»ical  character  of  the  coal- 
ing or  deposit  is  thus,  unproved.  The  question  might  naturally  arise 
as  to  why  aluminum  sulphate  is  more  satisfactory  than  the  sulphates 
of  the  ftill  more  electropositive  elements  such  as  poussiura  and 
sodium.  This  is  probably  due  to  the  fact  that  the  discharge  potential 
from  an  aluminum  sulphate  solution  is  only  slightly  higher  than 
that  of  zinc,  while  that  of  solution  or  potassium  is  very  much  higher ; 
consequently  the  sodium  or  potassium  ions  would  not  begin  to  Ukc 
part  in  the  reaftion  unlcs,  the  current  density  be  extremely  high  or 
the  amount  of  zinc  very  low.  It  seems  desirable,  therefore,  to  choose 
a  »ub  tnncr  tich  that  its  cathode  discharge  potential  shall  be  higher, 
alth  what  near  that  <  i  zinc,  which  qualification  aluminum 

julp;  -  quite  desirably.    Measurements  which  have  been  made 

•how  that  the  discharge  potential  at  the  cathode  of  zinc  from  a 
sulphate  solution  is  very  near  -f-  .5  of  a  volt.  The  discharge  poten- 
tial of  aluminum  from  the  sulphate  is  somewhere  around  -j-  .59  of 
a  volt.  The  cathode  discharge  potential  of  sodium  and  potassium 
is  between  .9  and  i.i  volts,  depending  upon  current  density  and 
character  of  the  cathode.  These  figures  show,  therefore,  quantita- 
tively why  aluminum  sulphate  is  a  better  substance  to  use  than  are 
potassium  or  sodium  sulphates. 

Alum,  which  is  a  double  sulphate  of  aluminum  and  sodium  or 
potassium,  is  very  frequently  used  in  plating  solutions,  and  its  value 
lies  in  its  being  a  cheap  source  of  aluminum  sulphate.  The  presence 
of  the  sodium  or  potassium  sulphate  is  not  harmful,  inasmuch  as  it 
is  not  decomposed  by  the  current,  and  it  may  even  be  advantageous 
in  reducing  the  ohmic  resistance  of  the  solution.  Measurements 
showed  that  the  discharge  potential  of  NHt  is  about  +  .7  of  a  volt, 
somewhat  higher  than  aluminum.  This  is  not  so  high,  however,  as 
to  prevent  it  from  taking  part  in  the  electrolysis  along  with  zinc, 
using  reasonable  current  densities,  and  this  fact  accounts  for  the 
use  of  ammonium  sulphate  in  place  of  or  along  with  aluminum  sul- 
phate in  increasing  the  value  of  the  zinc  coating.  In  fact,  solutions 
consisting  of  zinc  ammonia  sulphates  have  been  advertised  as  giving 
satisfactory  results,  and  the  writers  have  found  that  such  solutions 
will  give  good  deposits,  althouph  not  such  as  can  be  obtained  with 
aluminum  sulphate. 

The  chemical  action  of  the  aluminum  ions  which  takes  part  in  the 
rarrying  of  the  current  to  the  cathode  is  as  follows: 

2  .^1  +  iZnSO*  =  /</,( SO.),  -f  iZn. 

This  is  the  reaction  which  takes  place  in  the  main,  but  the  deposited 
aluminum  also  may  unite  with  the  water  to  a  small  extent  in  accord- 
ance u>(|i  iiir  following  equation: 

2  At  +  6//,0  =  AI,(On)»  +  6//. 

The  aluminum  hydroxide  which  Is  thus  formed  is  a  precipitate,  in- 
•oluhle  in  the  »oIniinn  unlets  free  sulphuric  acid  be  present,  forming 
with  it  atumintini  sulphate  The  presence  of  this  precipitate  which 
shows  itself  by  a  cliMidinrsv  of  the  solution  is  detrimental  to  a  good 
drpoiit.  ina^nnirh  ao  particles  may  attach  themselves  to  the  cathode 
and  thus  de«lrny  ili  uniformity.  A  good  plating  solution  must  be 
kept  as  clear  a*  possible.  The  presence  of  a  sufficient  amount  of  free 
acid  will  prevent  such  cloudiness,  but  it  is  quite  evident  that  under 
certain  circumMancc*  the  amount  of  acid  which  might  thus  be  neces- 
<Miry  might  Im*  sufficient  to  Iw  detrimental  in  obtaining  a  deposit  of 
rinc  of  suilalile  nature,  a*  previously  i>oinled  out.  There  is  a  suffi- 
cient range,  however,  in  suitably  prepared  electrolytes  to  allow  such 
an  amount  of  acid  to  be  used  to  avoid  both  difficultie-*. 

An  eleclmgalvaninng  proce<«,  which  ha<i  been  patented  and  used 
extensively  in  thi*  co;intry.  employ,  certain  organic  substances  as 
an  essential  constituent  of  the  «olntion.  together  with  aluminum  and 
fine  sulph.ites.  Use  is  here  made  of  the  well-known  fact  that  or- 
ganic acids,  such  as  tartaric  acid,  and  other  organic  substances,  such 
as  glucose  or  grape  sugar,  prevent  the  formation  of  basic  or  insoluble 
precipitates  from  aq\ic«Mu  solutions  of  aluminum  salts. 

Such  materials,  while  being  efficient  and  cheap,  have  the  decided 
disadvantage   of  complicating   the   solution   and   requiring   that   the 


plater  shall  be  something  of  a  chemist  to  keep  it  in  the  best  working 
condition.  During  the  electrolysis  this  material  may  become  oxidized 
at  the  anode,  or  reduced  at  the  cathode,  forming  other  compounds 
and  necessiutmg  occasional  addition  of  the  organic  material.  There 
is  no  convenient  way  for  testing  the  amount  of  such  organic  material 
present,  and  the  plater  must  work  rather  blindly  in  keeping  his 
solution  at  the  proper  composition.  Experience  has  shown  this  to 
be  a  very  decided  disadvantage,  and  it  frequently  happens  that  if  the 
plater  cannot  get  his  solution  into  working  condition  by  the  addition 
of  such  organic  materials,  he  is  forced  to  throw  away  the  entire  solu- 
tion and  start  over  with  a  new  one. 

The  electrodeposition  of  zinc  presents  problems  which  are  not 
noticeable  in  the  deposition  of  other  metals.  One  such  problem  is 
that  the  structure  or  the  composition  of  the  iron  which  is  to  be 
plated  offers  marked  differences  in  the  ease  with  which  the  surface 
will  take  a  coating.  A  piece  of  clean  wrought  iron  may  be  quickly 
and  evenly  covered  with  little  or  no  evolution  of  the  gas,  while  an 
equivalent  piece  of  cast  iron  using  the  same  current  density  will  re- 
ceive the  coating  slowly  or  not  at  all,  accompanied  by  a  copious  evolu- 
tion of  hydrogen.  This  is  especially  marked  if  the  cast  iron  has 
been  cleaned  by  the  pickling  acid  and  then  immersed  in  the  plating 
solution.  I^  however,  the  surface  be  scratch-brushed  or  ground  on 
an  emery  wheel  after  coming  from  the  acid  dip,  the  coating  will 
"take"  with  less  difficulty. 

An  explanation  of  this  is  found  in  the  fact  that  difficulty  is  en- 
countered in  the  deposition  of  zinc  on  graphite  or  carbon  from  an 
acidified  solution,  especially  when  the  latter  is  in  contact  with  iron. 
This  is  contrary  to  what  would  naturally  be  expected,  inasmuch  as 
the  more  electronegative  materials  are  supposed  to  more  readily  re- 
ceive a  deposit  than  those  higher  up  the  scale,  and  the  fact  that  car- 
bon, an  element  more  negative  than  iron,  receives  its  deposit  with 
great  difficulty,  is  an  anomaly,  which  for  explanation  requires  a  fur- 
ther knowledge  than  appears  at  the  present  time  available.  -■Vn  ex- 
perimental demonstration  that  such  phenomenon  actually  exists  was 
made  by  drilling  holes  in  cast  iron  and  in  wrought  iron,  filling  the 
same  with  plugs  of  graphitized  carbon  and  immersing  in  the  zinc- 
plating  solution.  The  main  portion  of  the  surface  quickly  took  its 
coating,  while  the  graphite  received  no  deposit  for  a  considerable 
length  of  time,  and,  in  fact,  protected  the  iron  in  the  immediate 
neighborhood  of  it  from  receiving  a  deposit. 

When  cast  iron  or  iron  containing  a  considerable  amount  of  graph- 
ite is  cleaned  by  acid,  the  graphite  is  unattackcd,  and.  as  the  iron  is 
dissolved  away,  more  and  more  comes  to  the  surface,  which  thus 
becomes  an  iron  surface  to  which  are  attached  innumerable  small 
particles  of  graphite.  Each  particle  not  only  refuses  to  receive  a 
deposit,  but  protects  the  iron  in  this  immediate  vicinity  from  re- 
ceiving it.  This  shows  the  necessity  of  employing  some  method 
other  than  the  acid  dip  alone  tor  preparatory  cleaning  of  cast  iron. 
No  practical  acid  dip  will  dissolve  the  graphite  as  well  as  the  iron, 
and  it  must,  therefore,  be  removed  by  mechanical  methods,  such  as 
the  scratch-brush,  grinding,  the  use  of  the  tumbling  barrel  or  sand 
blast.  It  is  for  this  reason  that  a  cast-iron  surface  prepared  by  the 
sand  blast  receives  its  deposit  most  readily.  The  relatively  smaller 
content  of  graphite,  which  wrought  iron  and  steel  possess,  make 
them  much  easier  to  galvanize  than  cast  iron.  .'\n  iron  casting 
which  has  been  pickled  for  a  short  time  will  receive  a  zinc  coating 
more  readily  than  cast  iron  which  has  been  machined  and  pickled 
for  some  length  of  time.  This  may  be  explained  by  the  fact  that  the 
chillcfl  surface  of  the  casting  contains  a  smaller  percentage  of  graph- 
ite than  does  the  inner  part  of  the  iron. 

.Mthough  with  moderate  current  density  the  cast  iron  will  refuse 
to  take  this  coating,  a  high-current  density  applied  for  a  consider- 
able length  of  time  will  produce  a  suitable  laver  of  zinc. 

To  determine  the  effect,  if  any.  of  materials  other  than  carbon  in 
contact  with  the  iron,  plugs  of  aluminum,  amalgamated  zinc,  lead 
and  copper  were  driven  into  cast  and  wrought  iron,  and  they  all. 
including  the  aluminum  received  a  deposit  quite  readily  and  did  not 
protect  the  sjirrounding  iron  as  did  the  carbon.  .\  possible  excep- 
tion appeared  in  some  cases  where  the  iron  around  the  amalgamated 
rinc  plug  received  a  lighter  coating  than  the  iron  some  distance 
away.  The  silicon  may  have  an  effect  similar  to  carbon,  but  this 
has  not  been  investigated. 

An  experimental  investigation  which  was  made  to  determine  the 
effect  of  the  presence  of  graphite,  produced  some  interesting  re- 
sults. The  solution  used  was  taken  from  an  ordinary  plating  tank, 
and  consisted  of  zinc  sulphate  and  aluminum  sulphate  dissolved  in 
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water,  in  which  was  present  a  small  amount  of  free  sulphuric  acid. 

By  means  of  single  potential  or  discharge  potential  measurements 
made  at  the  cathode,  it  was  shown  that  +  .5  volt  was  necessary  to 
cause  deposition  of  zinc.  The  measurements  were  made  by  causing 
current  to  flow  through  the  cell,  and  upon  the  instant  of  interrupting 
the  current  the  potential  reading  was  taken.  By  means  of  a  specially 
constructed  switch  this  measurement  could  be  made  with  little  error. 

If  no  hydrogen  ions  were  present  in  the  zinc  solution,  it  would  re- 
quire only  a  low-current  density  to  bring  the  discharge  potential  up 
to  the  required  value,  but  the  free  acid  furnishing  the  hydrogen  ions 
makes  it  necessary  to  employ  current  densities  pf  considerable  value, 
the  amount  depending  upon  the  percentage  of  acid  and  to  a  marked 
degree  upon  the  material  of  which  the  cathode  is  composed.  This 
fact  has  been  pointed  out  by  Coehn  {Zcitschr.  Elektrochem.,  July 
13,  1899),  and  our  measurements  confirm  his  conclusions.  With 
equal  values  of  current  density  the  discharge  potential  of  the  hydro- 
gen from  a  dilute  sulphuric  acid  solution  was  found  to  be :  on  zinc, 
-f  .47  volt;  lead,  -|-  .51 ;  copper,  +  .49,  and  graphite,  +  •I9- 

These  figures  show  that  it  takes  a  much  larger  current  density  to 
raise  the  discharge  potential  high  enough  to  deposit  zinc  on  graphite 
than  on  the  metals  mentioned,  thus  giving  a  quantitative  demonstra- 
tion of  the  fact  that  iron  in  contact  with  numerous  particles  of 
graphite  is  difficult  to  plate  upon. 

A  difficulty  more  noticeable  in  zinc  deposition  than  in  the  use  of 
most  other  metals  for  plating  purposes  is  the  failure  of  irregular 
shaped  objects  to  receive  a  uniform  deposit.  Bodies  which  have 
cavities  or  recesses,  hollow  articles,  or  any,  in  fact,  in  which  there 
is  a  considerable  variation  in  the  distance  between  various  parts  of 
the  surface  and  the  anode,  become  coated  on  the  elevated  or  more 
exposed  parts,  and  the  deposit  in  the  deeper  or  more  removed  parts 
is  either  very  light  or  entirely  absent.  In  such  cases  where  zinc  fails 
to  be  deposited  a  copious  evolution  of  hydrogen  may  be  observed. 
This  is  due  to  the  fact  that  a  certain  definite  cathode  current  density 
of  a  fairly  high  value  is  necessary  in  acidified  solutions  before  zinc 
deposition  ocurs,  and  while  such  suitable  current  density  may  be 
flowing  on  the  outer  or  more  exposed  surfaces  the  portions  of  the 
surface  further  away  from  the  anode  or  protected  by  the  adjacent 
metal  receives  too  low  a  current  density.  The  resistance  of  the 
solution  plays  an  important  part  in  making  this  effect  more  notice- 
able. The  better  the  conductivity  of  the  solution,  the  more  even  is 
the  deposition.  As  a  consequence  materials  are  frequently  added  to 
the  solution  whose  sole  role  is  to  increase  the  conductivity,  such  ma- 
terials not  taking  part  in  the  electrolytic  decomposition. 

The  shape  of  the  anode  is  an  important  factor  in  electrogalvanizing. 
It  should  be  designed  so  as  to  conform  with  the  shape  of  the  article 
to  be  plated,  making  the  distance  from  the  anode  to  each  portion  of 
the  cathode  as  uniform  as  possible.  Sheet  plate  cathodes  require 
similarly  shaped  anodes ;  hollow  articles  such  as  pails  require  the 
anode  to  be  inside  as  well  as  outside ;  wires  are  galvanized  by  pass- 
ing them  through  circular  anodes.  As  a  general  rule  the  anode 
current  density  should  be  of  a  lower  value  than  the  cathode  density. 

To  increase  the  depth  to  which  the  coatings  will  strike  or  adhere 
and  overcome  the  tendency  which  the  graphite  and  other  foreign 
materials  influence  the  same  factor,  recourse  is  frequently  had  to 
what  are  known  as  "striking"  solutions.  By  the  use  of  such  solu- 
tions the  body  to  be  plated  almost  instantly  receives  a  coating  which 
is  distributed  fairly  uniformly  over  the  entire  surface,  and  after 
such  coating  has  been  formed,  subsequent  deposition  may  proceed 
upon  two  different  principles ;  one  of  them  is  the  use  in  the  zinc 
plating  solution  of  a  metal  salt,  the  metal  of  which  is  more  electro- 
negative than  the  zinc.  The  most  commonly  employed  and  the  most 
satisfactory  of  such  salts  is  tin  chloride,  which  is  added  to  the  solu- 
tion in  small  quantities  from  time  to  time.  The  tin  which  is  thus 
held  in  solution  is  deposited  with  a  lower  discharge  potential  than 
is  necessary  for  zinc,  and  even  for  hydrogen,  and  consequently  a  low- 
current  density  will  throw  out  such  metal.  This  will  cause  the  entire 
surface  to  become  coated  with  a  layer  of  tin.  striking  into  cavities 
quite  satisfactorily.  The  properties  of  striking  solutions  are  ba.^ed 
to  a  considerable  distance,  and  the  subsequent  coating  by  zinc  will 
then  take  place  more  readily.  The  tin  being  in  solution  in  a  very 
small  quantity,  the  electrolyte  in  the  neighborhood  of  the  cathode  be- 
comes exhausted  of  tin  ions,  and  the  zinc  ions  then  become  liberated 
exclusively.  The  tin  layer  seems  to  exert  a  beneficial  action  upon  the 
color  and  appearance  of  the  galvanized  surface.  The  addition  of  this 
tin  salt,  which  is  necessitated  from  time  to  time,  costing  about  25 
cents  per  pound,  is  an  additional  source  of  expense  in  electrogalvan- 


izing, and  this  may  be  an  especial  disadvantage  in  view  of  the  fact 
that  the  tin  is  deposited  out  not  only  at  the  cathode  where  it  is 
made  use  of,  but  also  at  the  anode  where  it  is  of  no  value.  The  de- 
position at  the  anode  is  caused  by  the  fact  that  the  zinc  is  much  more 
electropositive  than  the  tin  and,  therefore,  throws  out  the  latter 
metal  by  simple  immersion.  The  tin  which  is  thus  thrown  out  ac- 
cumulates as  spongy  masses  of  various  sizes,  which  may  sink  to  the 
bottom  or  by  reason  of  the  fine  degree  of  subdivision  float  on  the 
surface.  This  accumulation  of  tin  is  especially  noticeable  if  the 
anodes  are  left  in  the  solution  while  the  tank  is  idle.  The  tin  which 
is  thus  thrown  out  may,  of  course,  be  recovered,  and  by  suitable 
chemical  treatment  be  again  changed  into  soluble  salt,  but  the  labor 
involved  in  such  treatment  would  hardly  result  in  any  saving.  It  is, 
of  course,  evident  that  if  a  lead  or  other  insoluble  anode  be  used 
this  abnormal  consumption  of  the  tin  salt  would  be  reduced.  Nitrate 
of  mercury  has  also  been  used  as  a  "striking"  material,  its  action 
being  much  the  same  as  that  of  the  tin  salt.  It  is  quite  effective  as 
a  means  of  coating  iron,  but  it  has  the  disadvantage  of  making  the 
subsequent  zinc  deposit  brittle.  Insoluble  anodes  would  here  be 
necessary. 

The  other  principle  utilized  in  the  striking  solution  is  the  em- 
ployment of  an  electrolyte  in  which  the  zinc  does  not  exist  to  any 
appreciable  extent  as  an  electropositive  ion,  and  in  which  it  is,  there- 
fore, deposited  out  entirely  by  a  secondary  reaction.  In  this  case 
the  positive  ion  is  a  substance  more  electropositive  than  the  zinc. 
Such  solution  is  one  composed  of  potassium  zinc  cyanide.  In  an 
experimental  investigation  by  F.  J.  Newman,  in  the  laboratory  of 
Applied  Electrochemistry,  at  the  University  of  Wisconsin,  over  a 
hundred  tests  were  made  on  solution  of  various  compositions  to  de- 
termine which  would  give  the  best  results.  He  found  that  a  solu- 
tion made  up  in  the  following  manner  we  most  satisfactory :  Four- 
tenths  of  a  pound  of  potassium  cyanide  is  dissolved  in  one  gallon 
of  distilled  water,  to  which  is  added  as  much  zinc  carbonate  as  will 
be  dissolved.  This  solution  is  then  filtered  and  ready  for  use.  A 
current  density  of  14  to  25  amperes  per  square  foot  produces  an 
excellent  deposit,  the  thickness  of  which  depends  to  a  considerable 
extent  upon  the  length  of  time  during  which  the  article  is  left  in  the 
solution.  The  deposit  thus  obtained  is  very  excellent  as  far  as  dur- 
ability and  appearance  is  concerned.  The  disadvantages,  however, 
in  employing  such  solution  alone  as  the  galvanizing  solution  are 
that  the  coating  is  formed  very  slowly,  the  thickness  is  not  directly 
proportional  to  the  amount  of  the  current  or  the  length  of  time 
which  it  has  flowed  and  there  is  a  consumption  of  potassium  cyanide, 
a  comparatively  expensive  ingredient.  The  fact  that  it  is  an  extremely 
poisonous  substance  attaches  considerable  danger  to  its  use,  especi- 
ally where  the  articles  plated  are  such  as  may  be  used  for  culinary 
purposes. 

In  employing  the  former  class  of  striking  materials,  the  striking 
solution  may  be  combined  w  ih  the  working  solution,  while  in  the 
latter  case  the  article  receives  its  preliminary  coating  in  the  strik- 
ing solution  and  is  then  transferred  to  the  working  solution.  Dur- 
ing the  transfer  it  is  very  essential  that  the  article  be  thoroughly 
rinsed  off  to  prevent  any  alkali  which  might  otherwise  adhere  to  it, 
causing  a  precipitate  in  the  plating  bath. 

After  determining  upon  a  satisfactory  solution  for  zinc  deposition, 
the  most  important  feature  upon  which  successful  operation  is  de- 
pendent is  in  the  preparation  of  the  surface  to  receive  the  deposit. 
The  cost  of  labor  and  materials  involved  in  the  operation  is  the 
largest  item  of  expense,  and  comprises  about  one-half  the  cost  of 
electrogalvanizing.  There  is  a  great  lack  of  uniformity  of  practice 
in  this  work,  ?nd  it  is  here  that  the  greatest  opportunity  for  im- 
provement lies. 

.\  common  method  of  procedure  is  to  remove  oil  or  grease  by 
immersing  the  iron  for  one-half  hour  in  a  hot  alkali  solution  con- 
taining about  two  to  eight  ounces  of  caustic  soda  per  gallon  o." 
water.  Scale  and  rust  are  removed  by  pickling  in  a  5  per  cent,  to 
10  per  cent,  solution  of  sulphuric  acid.  Heating  the  solution  in- 
creases its  rapidity  of  action,  but  involves  a  complication  of  appa- 
ratus which  is  somewhat  expensive  on  account  of  the  difficulty  of 
design,  to  avoid  corrosive  action  of  acid.  Hydrochloric  acid  is  fre- 
quently used  and  hydrofluoric  acid  is  employed  for  removal  of  sand 
and  scale  from  castings.  As  previously  stated,  the  sand  blast  is  a 
most  effective  method  of  cleaning,  and  its  employment  is  steadily 
increasing. 

Aside  from  improvement  in  the  preparation  of  surfaces  we  may  ex- 
pect    electrogalvanizing     to     become     more     extensively     employed 
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through  better  method-,  of  handling  th«*  materials,  suspension  in  and 
removal  from  tht  'n  of  the  maintenance  of 

iolutions.    It  i$  a;  iity  with  which  zinc  may 

be  deposited  will  be  mcrcased.  and  thus  remove  the  principal  dis- 
advantage which  is  atuched  to  elcctrogalvanizing.  as  at  present  ap- 
plied. These  are  problems  which  are  suiublc  for  investigation  from 
the  icientific  at  well  as  from  the  technical  sundpoints,  and  the  solu- 
tion of  which  will  do  much  toward  promoting  the  already  important 
electrogalvanizing  industry. 


Parallel  Operation  of  Direct-Connected  Alternators. 


HV    P.  C.  OSCANVAN. 

THE  numerous  articles  published  relating  to  the  operation  in 
multiple  of  direct-connected  alternators  to  Corliss  engines. 
have  been  read  by  the  writer  with  considerable  interest,  but 
generally  have  impressed  him  as  being  somewhat  biased.  The  en- 
gine man  deaU  with  the  subject  from  his  point  of  view,  and  the 
generator  man  from  his.  The  subject  has  been  pretty  well  covered, 
and  the  requirements  of  engines  for  multiple  operation  have  been 
duly  set  forth,  as  have  also  those  of  the  generators.  It  seems  to  the 
writer,  however,  that  the  subject  has  not  yet  been  dealt  with  from 
a  p')int  of  view  which  treats  of  the  unit  as  a  whole,  which  is  the  cor- 


record  the  variation  in  angular  velocity  of  fly  wheels.  This  appa- 
ratus consists  of  a  device  which  will  mark  on  a  moving  object  or 
strip  of  paper  stretched  around  the  periphery  of  a  fly  wheel,  at  regular 
intervals  of  time,  at  the  rate  of  80  marks  per  second.  When  it  is 
desired  to  make  a  record  a  strip  of  paper  is  stretched  around  the 
wheel  to  be  indicated,  and  the  lap  stuck  with  shellac  The  unit  is 
surtcd  and  put  into  operation,  operating  without  load,  and  the  mark- 
ing apparatus  put  in  close  proximity  to  the  wheel ;  and  at  the  de- 
sired moment  the  marks  are  made  upon  the  strip  of  paper.  The  unit 
is  then  put  in  multiple  and  another  record  taken  for  comparison. 
When  a  record  is  made  and  the  marks  upon  one  section  of  the  cir- 
cumference of  the  wheel  are  found  to  be  a  greater  distance  apart 
than  on  the  others,  it  shows  that  the  rotation  at  that  part  of  the 
revolution  was  accelerated.  If  the  marks  are  found  to  be  closer 
together,  retardation  from  uniform  rotation  is  indicated. 

Curves  plotted  from  records  taken  when  units  would  not  operate 
satisfactorily  in  multiple  are  shown  in  Fig.  i.  These  curves  are 
plotted  upon  a  horizontal  line  representing  perfectly  uniform  rota- 
tion, being  the  time  of  one  revolution,  which  in  this  case  was  six- 
tenths  of  a  second.  The  vertical  lines  represent  time,  being  one- 
cighlieih  of  a  second  apart,  and  are  the  intervals  of  time  at  which 
the  recording  apparatus  marked  upon  the  record,  being  numbered 
from  I  to  55.  The  curves  are  plotted  by  measuring  the  distances 
between  marks  on  a  record,  and  the  sum  of  their  total  divided  by  the 
number  of  marks,  to  obtain  the  average  speed  of  uniform  rotation. 
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reel  point  (»f  view,  matmuch  as  the  fund.TnirMt.il  requirements  for 
inultiplr  i>|icr.iiioii  of  the  generator  arc  afTccicd  l)y  the  cngme,  and 
tho»e  of  ihc  cnguie  arc  influrnced  by  the  generator;  for  instance. 
Ihc  grncraior  requires  that  the  engine  to  which  it  is  connected  shall 
have  uniform  rotation,  which  in  n  slow-speed  Corliss  engine,  .say 
of  100  r.  p.  m.  or  lc»».  i%  a  practical  impossibility.  On  the  other  hand. 
Ihc  rotation  of  the  engine  should  be  unaflected  by  the  generators 
when  in  multiple,  which  is  also  an  impossibility.  Therefore,  the 
fiolution  of  parallel  operation  lies  not  in  the  individual  design  of  tlie 
engine  or  generator,  hut  of  the  unit  as  a  whole. 

In  oprrAiinR  alirrnators  direct  connected   to  Corliss  engines,   we 
have  an  '  —.  to  maintain,  which  may  be  considered  analogous 

l(»  a  pen.  i.Img  at  rest  in  the  theoretical  condition  of  abso 

lutrly  unilorni  roiafon  ;  but  the  engines  being  operated  by  pulsations 
of  stc«in  receive  <iudden  impulses  which  destmy  this  equilibrium  and 
start  the  pendulum  to  swinging.  The  generators,  by  virtue  of  their 
5>-nchronifing  power,  instantly  tend  to  draw  the  pendulum  back  to  its 
normal  |>osition :  if  the  s)-nchronizing  power  be  too  great  the  pendu- 
lum will  Ik  drawn  past  the  perpendicular,  and  in  due  time  will  re- 
ceive another  steam  impulse,  which,  if  it  is  imparted  at  a  maximum 
point  in  the  swing,  will  increase  the  pendulum  action  and  so  on.  until 
the  generators  go  out  of  step 

To  demonstrate  that  this  pendulum  action  is  an  actual   fact  and 
not  a  theory,  the  writer  has  devised  .in  apparatu^^  t'^  mcit^uTc  .m.l 


The  marks  on  the  record  above  the  average,  denoting  acceleration, 
arc  placed  above  the  horizontal  line  representing  uniform  rotation, 
.md  the  marks  below  the  average,  denoting  retardation,  arc  placed 
below  the  line.  The  vertical  scale  in  this  illustration  is  multiplied 
four  times,  in  order  to  facilitate  comparisons  of  curves. 

Curve  A  was  taken  on  one  of  the  units  running  idle.  Curve  B 
was  made  immediately  after  paralleling:  curve  C  about  five  minutes 
after  the  unit  was  put  in  multiple,  and  curve  D  with  the  unit  running 
>«ingly  under  load.  Comparing  curve  B.  which  was  taken  immediately 
after  paralleling,  with  curve  A,  the  effect  of  the  synchronizing  power 
of  the  generators  upon  the  rotation  of  the  engine,  is  clearly  visible, 
and  in  curve  C.  taken  five  minutes  later,  the  influence  of  the  gener- 
ators has  affected  the  rotation  of  the  engines  to  such  an  enormous 
degree,  that  the  units  arc  almost  at  the  point  of  going  out  of  step. 
That  p«.irtion  of  curve  C  denoting  extended  acceleration,  from  num- 
bers 1  to  10,  is  particularly  interesting  as  it  indicates  the  result  of 
the  pendulum  action  hereinabove  mentioned,  it  being  evident  that  a 
steam  impulse  has  been  imparted  at  a  maximum  point  in  the  swinf 
of  the  pendulum. 

The  result  of  this  pendulum  action  may  be  observed  on  the  indi- 
cating wattmeters  of  units  that  will  not  operate  satisfactorily  in 
multiple,  and  the  beats  counted.  In  cases  observed  by  the  writer, 
these  l>eats  have  ranged  from  qj  to  216  beats  in  300  r.  p.  m. :  and  units 
tli.it   «,>k1.i  n  ,1  operate  with  168  beats  in  300  r.  p.  m.  would  do  so 
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perfectly  with  from  97  to  about  125  beats.  So  it  goes  to  show  that 
success  and  failure  in  multiple  operation  are  not  far  apart.  That  the 
frequency  of  the  beat  is  partly  due  to  the  synchronizing  power  of 
the  generators,  may  be  demonstrated  by  increasing  the  self-induction 
of  the  armature  by  cutting  down  the  field  current,  which  results  in 
a  decrease  in  the  frequency  of  the  beats.  That  the  frequency  of  the 
beat  is  also  partly  due  to  the  engine,  is  demonstrated  by  the  oper- 
ation of  two  installations  having  identical  generators,  one  installa- 
tion having  engines  with  heavy  Ry  wheels,  the  other  having  light  fly 
wheels.  The  frequency  of  the  beat  in  the  case  of  the  installation 
with  the  heavy  flywheels  is  144  beats  in  300  r.  p.  m. ;  whereas  in 
the  installation  having  the  light  flywheels,  the  frequency  of  the  beat 
is  216  in  300  r.  p.  m. 

Successful  operation  may,  however,  either  depend  upon  the  fre- 
quency of  the  beat  or  its  amplitude.  The  frequency  of  the  beat  de- 
pends fundamentally  upon  the  synchronizing  power  of  the  gener- 
ators in  combination  with  the  moments  of  inertia  of  the  units.  The 
amplitude  of  the  beats  depend  upon  the  dampening  effect  in  the  con- 
struction of  the  generator  fields,  together  with  the  sensitiveness  of 
the  engine  governors  and  the  number  of  cylinders.  The  greater  the 
dampening  effect  of  the  generator  fields,  the  more  sluggish  the 
governor  and  the  fewer  the  cylinders  result  in  a  beat  of  the  smallest 
amplitude  and  the  most  satisfactory  operation.  The  designer  of 
the  generator  must  take  into  consideration  the  design  of  the  engine, 
and  the  designer  of  the  engine  must  take  into  consideration  the  de- 
sign of  the  generator  in  the  construction  of  the  unit ;  and  the  fre- 
quency and  its  amplitude  should  be  predetermined,  which  is  a  simple 
matter  of  mathematical  calculation.  If  the  designer  of  the  generator 
ignores  the  construction  of  the  engine,  or  vice  versa,  satisfactory 
paralleling  will  be  a  matter  of  chance,  which  is  hardly  consistent 
with  intelligent  engineering. 
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2. — CEMENT   DUCTS. 

ONE  of  the  earlier  pieces  of  conduit  construction  is  the  system, 
in  New  York  installed  by  the  Empire  City  Subway  Company. 
In  the  commencement  of  this  work  the  plan  of  embedding 
wrought-iron  pipe  in  concrete  was  adopted,  on  the  theory  that 
while  in  time  the  pipe  might,  and  probably  would,  rust  away,  a  suffi- 
cient interval  would  elapse  to  permit  the  concrete  to  become  perfectly 
hard,  so  that  if  the  pipe  did  disappear  a  continuous  concrete  block 
pierced  with  a  corresponding  number  of  holes  would  remain.  Ex- 
perience has  verified  this  expectation,  and  in  many  places  at  least  the 
iron  has  vanished,  but  the  concrete  holes  remain,  forming  a  most  ex- 
cellent duct  system.  There  are  two  objections  to  this  plan:  the 
iron  pipe  is  exceedingly  expensive,  costing  from  15  to  20 
cents  per  foot  (depending  on  the  price  of  iron),  exclusive  of  the  cost 
of  laying  or  street  work.  So  long  as  the  pipe  is  intact  a  serviceable 
tube  is  gained,  and  after  oxidization  has  completely  destroyed  the 
metal  the  concrete  tube  is  equally  good,  but  an  interval  exists  when 
the  pipe  is  partially  destroyed  when  the  ducts  may  be  filled  with 
sharp  jagged  slivers  of  partially  corroded  iron  that  are  likely  to  de- 
stroy the  cable  sheath  in  drawing  in  and  out. 

To  minimize  expense  and  avoid  injury  to  the  cable  sheath  many 
attempts  were  made  to  fashion  a  tube  of  some  other  material,  but  only 
two  of  these  have  survived  the  test  of  time  and  have  gained  any  con- 
siderable vogue  in  the  conduit  field. 

The  first  of  these  to  appear  was  the  so-called  "Cement-Lined  Pipe." 
The  manufacture  of  this  duct  has  been  brought  to  a  high  state  of  per- 
fection by  the  National  Conduit  and  Cable  Company.  The  process 
consists  of  first  fashioning  a  tube  about  4-in.  in  diameter  by  riveting 
up  thin  sheet-iron  after  the  fashion  of  a  stove  pipe.  A  mandrel  about 
I  inch  less  in  diameter  than  the  tube  is  then  inserted  therein,  the 
remaining  space  rammed  full  of  hydraulic  cement.  After  the  cement 
is  set  the  mandrel  is  withdrawn,  leaving  a  composite  pipe,  consisting 
of  a  sheet-iron  exterior  and  a  lining  of  cement.  The  iron  casing 
forms  a  mold  to  retain  the  cement  in  position  during  the  process 
of  hardening,  and  continues  to  protect  it  during  the  somewhat  trying 
processes  of  shipping,  handling,  carting  and  laying  in  its  concrete 
ted  in  the  street.  As  with  iron  pipe,  the  idea  is  advanced  that  if  the 
sheet  casing  rusts  away  after  the  pipe  is  laid,  no  harm  can  result,  as 


by  that  time  both  the  cement  lining  and  the  concrete  matrix  of  the 
conduit  will  have  the  ample  time  to  completely  solidify-  Further,  it 
is  argued  that  the  casing  being  completely  enclosed  in  cement  and 
concrete  it  will  not  oxidize  to  destruction.  Which  of  these  theories 
is  true  matters  little — probably  both  are — for  in  some  cases  the  casing 
does  entirely  disappear,  and  in  others  it  is  preserved;  but  as  far  as 
the  serviceability  of  the  conduit  is  concerned  no  difference  can  be  de- 
tected, and  it  is  immaterial  whether  the  iron  rusts  or  not.  Cement- 
lined  pipe  is  usually  made  with  a  bore  about  3  inches  in  diameter, 
in  lengths  of  about  5  feet.  Each  piece  is  supplied  with  a  male  and 
female  socket,  somewhat  similar  to  the  pump  log,  so  that  successive 
lengths  may  be  centered  and  fitted  into  the  preceding  ones.  After 
the  trench  in  the  street  has  been  excavated  and  the  bottom  graded,  a 
layer  of  about  3  inches  of  concrete  is  carefully  spread  thereon  and 
leveled.  On  this,  as  a  bed,  the  first  row  of  ducts  are  placed,  spaced 
about  s-in.  centers,  lightly  tamped  in  place.  Then  a  concrete  of  fine 
stone  or  a  very  coarse  mortar  is  spread  over  the  ducts,  filling  com- 
pletely all  insterstices  between  them.  A  sufficient  clearance  is  placed 
on  top  of  the  pipes  so  that  the  next  row  may  be  spaced  about  5-in. 
vertically.  As  each  piece  is  laid  it  is  driven  home  on  the  preceding  one, 
and  mortar  packed  tightly  about  the  joints.     When  a  sufficient  num- 


FIG.   6. — CEMENT-LINED   PIPE   SUBWAY. 

ber  of  pipe  have  been  laid  to  gain  the  desired  cross-sectional  number 
of  ducts,  3  inches  of  concrete  are  packed  about  the  sides  and  on  top, 
and  the  street  refilled  and  paved. 

Fig.  6  gives  a  detailed  view  of  cement-lined  pipe  construction, 
while  Fig.  7  shows  the  general  method,  illustrating  the  flexibility 
of  this  form  of  duct  in  turning  a  curve.  Cement-lined  pipe  meets  a 
large  number  of  specifications  for  ideal  duct  material,  and  so  has 
deservedly  won  over  many  friends,  hundreds  of  thousands  of  feet 
being  in  successful  operation.  It  forms,  with  its  concrete  encasement, 
a  strong  and  indestructible  conduit,  is  easily  and  rapidly  la'd  without 
skilled  labor,  and  while  by  no  means  either  moisture  or  gas-proof,  it 
is  as  much  so  as  most  market  forms.  The  duct  surface  is  reasonably 
smooth  and  cables  pull  easily.  It  has  as  good  insulation  as  any  form 
of  silicious  duct  material.  Its  chief  handicap  has  been  the  price 
charged  per  duct  foot  by  its  manufacturers,  which — notwithstanding 
the  fact  that  the  installation  cost  of  cement-lined  pipe  is  less  than 
that  of  several  other  forms — has  made  the  total  expense  per  duct 
foot  of  conduit  built  of  this  material  greater  than  that  of  some  other 
kinds. 

Within   the   past   few   years   several  attempts   have  been    made   to 
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M,'aiv  :.  c'>  t  ';i  ii.anuijciu...  u.  avoiding  the  use  of  the  objectionable 
khcet-;ron  casing.  These  processes  have  Ukcn  the  form  of  manu- 
facturing a  concrete  tube  from  a  mixture  of  Portland  or  other 
iuptrior  orand  of  hy.ir.itilic  cement  and  very  sharp  crushed  rock, 
prcisinK  the  r  in  a  mold  or  through  a 

die.    The  l-i  'cd  by  the  Western  Stone 

Conduit  Construction  >t  examples  of  these  at- 

tempts.    The  pieces  ar.  i  five  to  six  feet,  but  no 

socket  joints  arc  provided.  Duct  material  is  laid  in  conrcte,  exactly 
in  the  same  manner  as  cement-lined  pipe,  excepting  that  the  joints 
are  simply  butted,  a  tightly  fitted  rubber  mandrel  being  placed  at  e.ich 
joint,  while  the  concrete  is  tamped  around  it,  thus  easily  ini^uring 
good  alignment.  The  advocates  of  this  form  of  duct  material  claim 
that,  owing  to  tli<  f  the  metal  casing,  a  much  more  perfect 

union  between  tl  •  concrete  is  gained,  and  thus  a  stronger 

and  more  ho;  lure ;  that  the  absence  of  the  socket  joint 

docs  not  in  'c  against  its  value  as  a  duct  material; 

as  the  pipe  can  be  readiiy  cut  with  an  ordinary  bucksaw  ;  breaking  is 
minimized,  and  no  special  short  lengths  are  needed  to  complete  sec- 


box  causes  each  piece  to  supply  two  rectangular  holes  about  4  ins.  x 
9  ins.  inside.  This  form  is  shown  at  A,  Fig.  9.  The  early  conduits 
constructed  of  this  material  were  made  by  carefully  leveling  the 
bottom  of  the  proper  street  excavation  and  placing  successive  lengths 
of  tile  thereon.  The  joints  between  the  several  pieces  were  made 
by  wrapping  several  layers  of  jute  or  burlap,  previously  dipped  in 
hot  asphalt,  around  the  ends  to  be  joined,  and  then  painting  the  last 
wrap  with  a  liberal  coat  of  the  melted  hydrocarbon.  This  form  of 
conduit  was  intended  to  carry  three  cables  in  each  division  of  each 
piece,  and  there  are  many  thousand  feet  that  after  more  than  a  decade 
of  severe  service  are  doing  good  work,  and  seem  likely  to  remain 
serviceable  for  a  generation  to  come. 

Experience  developed  two  faults :  It  was  found  difficult  to  with- 
draw cables  without  injury  when  as  many  as  three  were  allowed 
to  remain  exposed  to  the  impacting  influence  of  the  dust  and  dirt 
that  creeps  into  the  best  subway,  and  duct  material  laid  with  no 
foundation  was  prone  to  settle  and  fall  a  prey  to  the  predatory  pick. 
With  a  10  in.  x  10  in.,  the  latter  difficulty  was  easily  cured  by  placing 
the  duct  material  on  a  good  3-in.  foundation  of  concrete,  supplying 


PIC.  7.— ^kment-lineh  rirr.  curvk. 

tions.  Theoretically,  all  thc.*c  claims  are  probably  true,  but  prac- 
tically they  arc  imperceptible  in  the  actual  working  of  the  conduit 
in  contrast  with  that  built  of  other  forms  of  duct  material.  Ccnicnt- 
pipc  of  thi*  description  is  quite  rough  on  the  inside  and  cables 
pull  hard,  nor  doe*  the  absence  of  the  iron  casing  cause  its  manu- 
facurers  to  quote  prices  that  have  as  yet  gained  for  it  a  widespread 
inlroduclinn.  An  example  of  the  practice  of  the  Western  Stone  Con- 
duit Construction  Company's  work  will  be  found  in  Fig.  8. 

3.— VITKirirD  CLAY  DUCTS. 

History  is  silent  as  to  the  inventor  of  the  vjtricd  clay  duct— that 
very  popular,  and.  on  the  whole,  most  valuable  of  duct  material. 
Probably  some  ingenious  but  unassuming  engineer  pulled  his  cables 
through  an  old  drain  pipe,  and  lo!  the  tile  manufacturers  commenced 
flooding  the  country  with  vitrified  pipe  ducts  of  all  descriptions 
Some  time  in  the  early  805  the  H,  R.  Gimp  Company  placed  on  the 
market  a  particularly  formed  clay  pipe  It  was  about  4  feet  long 
and  to  inches  square,  hence  in  the  vernacular  it  became  known  as 
'»«*«  by  ten."    .\  partition  running  through  the  center  of  this  clay 


KIG.   8. — LAYING   CONDUITS, 

the  sides  and  top  with  a  similar  protection,  supplemented  with  a 
strong  piece  of  i^-in.  plank,  but  the  difficulty  of  withdrawing  the 
cables  was  not  so  easily  cured.  To  meet  this  objection  the  (3amp 
Company  produced  the  "holhu-  brick."  This  form  is  illustrated  in 
Fig.  10.  It  consists  of  the  vitrified  clay  pipe,  essentially  circular  in 
external  section,  with  the  corners  chamfered,  having  a  round  hole 
about  3'i  ir.<i  in  diameter  extending  through  it.  Each  piece  is  about  18 
ins.  long.  4^4  ins.  in  outside  diameter.  A  subway  of  any  desired  mag- 
nitude is  easily  built  by  laying  up,  brick-wall  fashion,  on  the  proper 
concrete  foundation,  the  desired  number  of  hollow  bricks  to  gain  the 
required  number  of  dvtcts.  As  each  piece  is  laid  it  is  covered  with 
cement  mortar  and  carefully  tamped  with  a  trowel  to  a  proper  bed, 
in  exactly  the  same  fashion  as  brick  masonry.  As  the  ends  of  suc- 
cessive pieces  form  but  joints,  a  wc>oden  mandrel,  closely  fitting  the 
pipe  hole  and  long  enough  to  cover  at  least  three  joints,  is  placed  in 
each  line  of  duct  and  pulled  along  as  fast  as  successive  pieces  are 
placed.  This  mandrel  is  shown  in  Fig.  11.  and  the  method  of  using 
it  in  Fig.  12.  At  one  end  a  ring  enables  the  mason,  who  is  supplied 
with  a  long  hook  to  grasp,  and  pull  the  mandrel  along,  while  at  the 
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rear  a  leather  or  rubber  disk  that  tightly  fits  the  bore  of  the  pipe 
scrapes  away  in  its  passage  any  superfluous  mortar  that  may  have 
entered  through  the  joints. 

In  Fig.  13  a  partially  completed  line  of  hollow  brick  conduit  is 
shown.  The  trench  is  carefully  leveled  and  supplied  with  the  neces- 
sary three  inches  of  concrete  foundation.     Then  the  hollow  brick  is 


FIG.  9. —   TEN  BY  TEN. 

piled  up,  the  alignment  being  secured  by  a  chalk  line  stretched  through 
the  center.  As  fast  as  successive  pieces  of  tile  are  placed,  the  man- 
drels are  pulled  along,  the  rings  of  which  will  be  noticed  protruding 
from  the  ends  of  the  ducts. 

In  Fig.  14  a  finished  conduit  is  shown,  with  the  full  concrete  en- 
casement ready  for  the  refillment  and  repavement  of  the  street.   The 


FIG.   10. — HOLLOW-BRICK  DUCTS. 

Camp  hollow  brick  was  a  very  distinct  and  very  long  stride  in  the 
art  of  duct  material  making,  for  it  provided  something  that  was  in- 
destructible, so  far  as  the  decomposing  action  of  street  soils  were 
concerned,  secured  all  of  the  advantages  of  the  single  duct  space, 
was  sufficiently  flexible  to  lend  itself  to  subways  of  any  desired 
magnitude,  possessed  sufficient  flexibility  so  that  curves  could  be 
turned  with  ease,  and  intrinsically  was  a  thoroughly  good  insulator ; 
while  the  interior  was  smoother  and  easier  on  the  cable  than  any 


FIG.   II. — MANDREL  FOR  HOLLOW  BRICK. 

Other  form  except  the  soft  and  greasy  surfaces  of  creosoted  wood. 
The  hollow  brick,  however,  labors  under  the  disadvantage  that  it  is 
impossible,  without  going  to  the  most  extraordinary  labor  and  ex- 
pense to  build  a  conduit  that  is  even  remotely  moisture  and  gas- 
proof, and  as  it  needs  the  use  of  a  trowel  in  laying,  trade  unions 
have  declared  that  only  skilled  masons  shall  be  employed,  thus  sad- 
dling those  who  use  this  duct  material  with  either  the  payment  of 


SHOWING   USE  OF   MANDREL. 


to  a  minimum.  Contrawise,  where  conduits  of  a  considerable  number 
of  ducts  arc  to  be  installed,  the  labor  in  handling  so  many  small 
pieces  becomes  excessive.  With  these  manifest  advantages,  it  is  not 
surprising  that  hollow  brick  promptly  captured  and  has  held  the 
bulk  of  subway  construction  for  a  number  of  years,  and  that  many 
millions  of  duct  feet  have  been  placed  and  are  now  in  operation. 

The  desirability  of  some  form  of  duct  material  which  could 
simultaneously  preserve  all  the  advantages  of  the  hollow  brick, 
minimize  handling  and  obviate  the  necessity  of  skilled  labor  was 
early  recognized,  and  the  clay  men  atavistically  returning  to  the  old 
"  10  X  10"  idea  tried  to  make  clay  shapes  of  long  lengths  containing 
several  caMe  spaces,  hence  the  so-called  "Multiple  Duct,"  of  which  the 
McRoy  Clay  Works  were  the  pioneer  exponents.  The  general  type 
of  the  McRoy  duct  and  simplest  method  of  laying  is  shown  in  Fig. 


union  rates  of  wages,  or  the  prospect  of  a  strike  and  a  fight  against 
the  arbitrary  tyranny  that  American  trade  unions  always  endeavor  to 
inflict.  Being  laid  in  i8-in.  lengths  great  flexibility  is  secured, 
handling  is  easy  and  rapid,  and  it  is  claimed  breakage  is  reduced 


FIG.    13. — PARTIALLY   COMPLETE   HOLLOW-BRTCK   CONDUIT, 
SHOWING  MANDRELS. 

15.  The  clay  sections  are  made  in  lengths  of  rbout  5  feet,  and  con- 
tain 2,  4,  6,  8  or  more  ducts,  as  the  purchaser  may  desire.  Each 
length  is  provided  with  one  or  more  one-half  inch  holes  molded  in  the 
clay  partitions,  into  which  iron  pins  forming  dowels  may  be  fastened, 
thus  causing  ducts  in  succeeding  lengths  to  align  with  great 
accuracy.  Joints  are  best  made  as  indicated  in  Fig.  16,  by  wrapping 
tightly  about  each  succeeding  piece  several  layers  of  asphalted 
burlap.  The  simplest  and  cheapest  method  of  laying  is  that  shown 
in  Fig.  15.  The  proper  trench  is  excavated,  leveled,  and  the  requisite 
number  of  multiple  sections  piled  up.  To  secure  beJiring,  a  thin 
layer  of  mortar  is  spread  between  each  tier  and  the  trench  refilled, 
standard  method  is  adequate  where  there  is  little  to  be  feared  from 
street  excavation,  but  is  insufficient  in  most  street  work,  and  the 
conduit  is  almost  sure  subsequently  to  suffer  from  settlement.  The 
standard  method  of  building  is  shown  in  Fig.  17.     After  the  proper 
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trench  is  excavated  a  three-inch  concrete  foundation  is  laid,  and  the 
sides  lined  with  the  cheapest  lumber,  so  spaced  as  to  make  a  trough 
6  inches  wider  than  is  needed  to  receive  the  proper  number  of 
multiple  sections.  These  are  then  joined  and  placed  on  a  concrete 
bed,  leaving  three  inches  on  each  side  between  the  planking.  Just  as 
each  piece  is  placed  a  coating  of  thin  mortar  is  applied  to  the  clay 
surfaces  in  contact  with  each  other.  When  all  the  duct  material  is 
in  place  the  side  spaces  are  tamped  full  of  concrete  and  a  three-inch 


out  excessive  wastage  due  to  unequal  shrinkage  become  very  great, 
but  with  sufficient  application  of  American  perseverance  these 
troubles  were  gradually  surmounted,  and  following  the  lead  of  the 
McRoy  Company  many  other  tile  manufacturers  entered  the  conduit 
field  until  at  present  there  are  a  number  of  firms,  among  which  the 
engineer  has  ample  opportunity  for  a  wide  selection. 

Each  of  the  various  manufacturers  produces  a  product  which 
differs  usually  in  unimportant  details,  from  that  of  all  others.  Each 
maker  claims  some  particular  merit  for  little  wrinkles  which  dis- 
tinguish his  output  from  that  of  others.  A  single  example  will,  how- 
ever, siffice  to  illustrate  the  forms  of  duct  material  from  which 
the  engineer  is  now  able  to  select,  and  the  line  of  duct  material  offered 
by  the  American  Vitrified  Conduit  Company  is  large,  diversified, 
excellent  and  thoroughly  representative  of  the  best  present  practice 
in  the  manufacture  of  duct  material.  The  various  single  duct  forms 
now  put  upon  the  market  by  this  company  are  illustrated  by  Fig. 
20.  A  slight  analysis  will  reduce  these  to  four  types :  The  square 
form,  in  which  each  piece  is  a  true  rectangular  parallelopipidon 
having  full  corners  so  that  it  may  be  laid  up  in  a  solid  wall  ex- 
actly after  the  fashion  of  brick  work.  At  the  other  extreme  is  the 
cylindrical  duct  or  pipe  which  precisely  resembles  an  ordinary  drain 
pipe  minus  the  bell.  Intermediate  between  these  two  is  a  hexagonal 
duct  and  a  form  with  fluted  or  semi-circular  corners.  These  re- 
spective types  are  marked  A,  B,  C  and  D  m  Fig.  20. 


FIG.  19. — CEMENT  PIPE  AND  DUCTS. 

cover  of  the  same  material  completes  the  work.  In  some  instances 
the  cheaper  plan  of  using  a  lumber  foundation  has  been  adopted, 
as  shown  in  Fig.  18,  which  is  mentioned  only  to  be  avoided.  Lumber 
in  such  a  situation  will  sooner  or  later  surely  rot  and  allow  the  con- 
duit to  settle,  thus  ruining  what  would  otherwise  be  a  first-class  piece 
of  work. 

In  Fig.  19  an  example  is  given  of  the  McRoy  ducts  and  cement- 
lined  pipe  comfortably  and  amicably  occupying  the  same  trench, 
utterly  oblivious  of  the  probable  rivalry  of  their  respective  manu- 


FIG.   20. — MULTIPLE  DUCT  CURVE. 

facturers,  while  in  Fig.  20  the  practical,  perfect  flexibility  of  the 
multiple  duct  is  shown  in  the  ease  with  which  a  curve  may  be  con- 
structed. 

The  manufacture  of  multiple  duct  conduit  struggled  for  a  long 
time  with  indifferent  success,  as  with  every  additional  duct  the 
difficulty  both  of  molding  the  sections  and  of  burning  them  with- 


Electrical  Mining  Plant  for  Nevada. 


The  famous  Bamberger-De  La  Mar  mines  at  De  La  Mar,  Nevada, 
are  installing  at  their  properties  the  largest  electrical  plant  of  its 
kind  in  the  west  for  mining  purposes.  The  principal  feature  of  this 
plant  is  the  fact  that  De  La  Mar  is  located  about  30  miles  from  the 
railroad,  fuel  is  comparatively  an  expensive  element  in  the  handling 
of  the  ore,  and  the  use  of  coal  is  prohibitive  on  account  of  the  long, 
expensive  haul.  Heretofore,  the  company  has  been  compelled  to 
burn  wood  at  a  very  large  expense.  This  new  plant  will  be  about 
six  miles  from  Calientes,  on  the  new  Short  Line  extension. 

The  purpose  is  to  generate  the  power  there  and  transmit  it  about 
14  miles,  at  30,000  volts,  to  De  La  Mar.  The  generator  station  will 
consist  of  two  6oo-hp  generators,  each  having  a  maximum  capacity 
of  about  1,000  hp,  driven  by  engines  furnished  by  the  Allis-Chalmers 
Company.  This  will  supply  power  to  the  two  mills  at  the  Bamberger 
properties.  One  mill  will  work  the  ores  as  they  come  from  the  mines 
and  the  other  mill  will  be  used  for  working  the  tailings  which  have 
accumulated  there  for  the  past  ten  years,  and  which  contain  very 
high  values. 

Induction  motors  will  be  used,  varying  from  50  to  100  hp,  dis- 
tributed throughout  the  mills.  In  addition  to  this  a  150-hp  motor 
will  be  used  in  driving  a  compressor  to  supply  power  for  drills.  The 
April  Fool  and  Magnolia  properties  which  have  been  absorbed  by 
the  Bamberger  interest  will  also  use  power  from  the  same  line  for 
operating  their  m.ill  and  compressor.  One  75-hp  electric  hoist  will  be 
installed  at  the  De  La  Mar  mines,  and  this  will  be  driven  by  a  75-hp 
General  Electric  induction  motor  of  the  variable  speed  type,  which 
has  proven  entirely  successful  for  hoist  work.  The  town  of  De  La 
Mai  will  also  be  lighted  with  alternating  current  from  the  same 
line.  The  lighting  conditions  will  be  considerably  improved  there 
on  this  account. 

The  water  supply  for  De  La  Mar  and  the  mills  i?  furnished'  by  a 
pumping  system  from  the  Meadow  Valley  Wash,  where  the  gener- 
ator station  will  be  located,  supplied  by  a  pipe  line  about  14  miles 
in  length,  w'th  a  total  lift  of  over  1,000  feet.  On  account  of  the 
high  pressure  it  is  necessary  to  have  three  stations  along  the  line 
where  steam-driven  pumps  are  at  present  used.  These  pumps  will 
be  driven  by  induction  motors,  which  will  receive  their  currenc  from 
the  transmission  line.  This  will  save  considerable  money  on  account 
of  the  high  price  of  fuel,  in  addition  to  the  pumps  operating  at  high 
efficiency.  .     . 

The  work  of  installing  this  extensive  and  well-designed  plant  is  in 
charge  of  Mr.  F.  G.  Janney,  engineer  of  the  Bamberger  Company, 
and  M.  D.  Grosh,  district  engineer  of  the  General  Electric  Company. 
Much  credit  is  due  the  Bamberger  Company  for  their  good  judg- 
ment in  this  pioneer  movement,  which  is  bound  to  result  in  great 
economy  in  the  reduction  of  operating  expenses,  and  will  also  bring 
them  increased  profits  from  these  magnificent  properties. 


ELECTRICAL     WORLD     and    ENGINEER. 


Vol.  XL.  Xo.  ii. 


CURRtNT  NEWS  AND  NOTES. 


It/KLLti,::,  I  LLLru'j.,  I  .—\  in  wireless  tele- 
phony were,  according  lo  a  litrii.i  icccssfully  conducted 
on  Auguftt  24,  over  a  distance  of  105  maics,  between  Sassnitz  and 
Kolberg. 


ITALIAN  NAVY  TO  AID  .IMAc     ../  -.a  despatch  from  Rome 
state*  that  King  Victor  F.mmanuel  has  ordered  that  the  battleship 

"( ;.osal  of  Signor  Marconi  for  cx- 

j,,  cen  Europe  and  America.    This 

f  .  wtw  oi  ihe  warfare  waged  against  Mar- 

c  the  irorc  of  hi«  nationality. 

A  I'Kl/.i.  J  <   .  U.— In  J  he  tosmopolUan  lor  September 

a  brief  article  i.  ;  under  the  title,  "A  New  Field  for  Specu- 

lation," and  annuuiKciiicnt  is  made  of  a  prize  of  $300  for  the  best 
paper  on  the  subject  of  radium  and  the  best  way  of  securing  a 
cheaper  and  larger  supply  of  it. 


DEGREES  FROM  NORWAY— h\  connection  with  the  centen- 
ary of  the  birth  of  Niels  Hcnrik  Abel,  the  Norwegian  mathematician, 
which  was  celebrated  September  4.  at  Christiania,  Norway,  honorary 
degrees  of  l)<t<tor  of  Mathematics  liave  been  conferred  on  29  foreign 
scientist.*,  including  Prof.  Simon  Newcomb.  Prof.  J.  Willard  Gibbs 
and  Lords  Kelvin  and  Rayliegh. 


ELECTRICAL  MANUFACTURE  OF  GLASS— \  patent  issued 
September  2  to  Jegor  Bronn.  of  Cologne,  Germany,  describes  a  pro- 
ce!l^  for  the  electrical  manufacture  of  glass,  which  is  designed  to 
avoid  the  difficulty  experienced  when  working  with  powdered  ma- 
terial The  raw  material  is  supplied  with  a  binding  agent,  kneaded 
and  then  caused  to  pass  between  heated  rollers  into  the  melting  fur- 
nace in  the  form  of  a  ribbon  or  sheet,  which  is  tluTi-  siil)iertcd  to  tin- 
action  of  an  dectric  arc 


OCEAN  WIRELESS  TELEGRAPH  STATION.— According  to 
a  IxMidon  despatch,  it  is  proposed  to  install  a  combined  lightship  and 
ocran  w!rrlr*«.jr|r(»r.iph  station  too  miles  west  of  the  Lizard.  It 
**■  'I  provided  with  a  powerful  searchlight,  whose 

!>'  '  '1  against  the  clouds,  mark  the  position  of  the 

elation  at  night  1  he  wireless  telegraph  plant  is  to  be  powerful 
enough  to  command  the  fairway  of  the  Channel  and  exchange  news 
and  orders  with  passing  vessels. 


DOCTORATES  OF  PHILOSOPHY —In  some  statistics  relating 
to  Dortoratr-*  of  1  ,  and  their  distribution.  Scu-hch'  gives  the 

total  number  of  ■  'ufcired   in  this  country  during  the  past 

few  years  as  1,158,  of  which  568  were  conferred  in  the  sciences.  Thr 
institutions  considered  do  not  include  those  that  "have  no  right  to 
confer  the  dcgrcr.  giving  it  for  work  done  in  absentia  or,  perhaps, 
for  the  payment  of  a  fee."  Our  contemporary  recognizes  27  uni- 
vcrnilies  as  qualified  to  confer  the  degree  of  Ph.  1). 


GERMAN  SUBMARINE  CAB LES. -AhUnugh  Germany  has 
lately  shown  activity  in  developing  her  system  of  ocean  cables,  only 
4  per  cent,  of  the  world's  total  mileage  is  hers.  Consul  J.  F.  Winter 
reports  that,  according  to  statistics  just  issued,  the  German  cable 
system  consists  of  7j  lines,  connecting  difTerent  parts  of  the  home 
territory,  six  with  the  colonies,  and  10  with  foreign  countries,  making 
a  total  of  some  17.000  miles.  One-third  of  all  Ihe  German  cables  arc 
state  concerns. 


FIRE  INSURANCE  TOPICS  are  to  l>e  discussed  at  the  conven- 
tion of  the  International  Association  of  Fire  Engineers,  to  be  held 
in  New  York  City  on  Sepleml>er  16.  17  and  18.  including  "How  to 
Prevent  Electrolysis."  by  Capt.  William  Brophy.  of  Boston;  "The 
Fire  Department  of  the  Future  in  I^rge  Cities,"  Chief  Gc<^rge  W. 
Horner,  of  Baltimore,  and  "Progress  in  Fire-Alarm  Telegraphy."  by 
J  W  Stover,  president  of  the  Gamcwell  ''irc/Marm  Telegraph  Com- 
pany. The  convention  will  Ik  held  at  Grand  Central  Palace,  where 
there  will  t>e  als.>  a  complete  exhibition  of  fire-fighting  and  life-saving 
apparatus.     Some  75  exhibitors  b;nr  alrc.i.U    .ivluum-.I   inr  ^nirr 


A.  /.  £.  E.  MEETINGS.— The  regular  monthly  meetings  of  the 
American  Institute  of  Electricial  Engineers  will  be  recommenced 
at  12  West  Thirty-first  Street,  New  York,  on  Friday,  September 
26,  1902,  when  a  paper  will  be  presented  by  B.  G.  Lamme,  of 
Pittsburg,  on  "The  Washington,  Baltimore  and  Annapolis 
Single-Phase  Railway."  This  paper  will  be  the  first  publi- 
cation of  the  new  Westinghouse  single-phase  railway  system.  At 
the  following  meeting,  which  will  be  held  at  the  same  place,  on  Fri- 
day, October  2^  1902,  a  paper  will  be  presented  by  Prof.  Charles  P. 
Matthews,  of  Lafayette,  Ind.,  on  "An  Integrating  Photometer  for 
Glow  Lamps  and  Sources  of  Like  Intensity." 

TELEPHONIC  DISTURBANCES  FROM  ELECTRIC  RAIL- 
WAY.— A  patent  issued  September  2  to  Hermann  Brockelt,  of  Berlin. 
Germany,  describes  an  arrangement  designed  to  obviate  disturbances 
to  telephone  circuits  from  railway  return  currents.  These  disturb- 
ances are  stated  to  be  due  to  the  fact  that  the  counter  e.  m.  f.  in 
street  railway  motors  is  not  absolutely  constant,  and  can  be  resolved 
into  a  uniform  e.  m.  f.  and  a  relatively  smaller  alternating  c.  m.  f. 
To  counteract  the  effect  of  the  latter,  the  current  going  to  the  rails 
passes  through  the  primary  of  a  transformer,  the  secondary  of  which 
is  connected-  across  the  motor  and  its  field.  It  is  stated  that  the 
alternating  e.  m.  f.  in  the  secondary  will  exactly  counterbalance  the 
alternating  e.  m.  f.  of  the  motor  so  that  the  current  going  to  ground 
will  have  no  pulsations. 


Letter  to  the  Editors. 


The  Second  Law  of  Thermodynamics. 


To  lite  Editors  of  Electrical  World  and  Engineer: 

Sirs. — In  your  recent  discussion  of  the  second  thermodynamic  law 
the  interesting  question  is  raised  whether  it  embodies  a  limitation 
in  nature,  or  merely  in  man.  The  fact  that  the  law  has  been  em- 
ployed by  Clausins,  Helmholtz,  Van't  Hoff  and  others  for  many  broad 
is'cncralizations  in  physics  and  chemistry  which  have  been  amply  veri- 
fied by  experience  would  lead  us  to  believe  that  the  first  named  is 
the  correct  view,  since  it  would  be  strange  indeed  if  so  many  correct 
conclusions  could  be  deduced  from  a  false  premise. 

Your  correspondent  calls  attention  to  the  alleged  limitation  of  the 
law  embodied  in  Maxwell's  conception  of  demons,  who,  by  their  dis- 
crimination between  the  velocities  of  molecules,  could  cause  heat  to 
flow  fn^m  a  cold  to  a  warm  body ;  but  it  should  be  noted  that  the 
power  to  perpetually  reproduce  a  difference  of  temperature  in  a 
system  of  uniform  temperature,  depends  upon  that  assumption  of  the 
kinetic  theory  which  requires  perfect  elasticity  of  the  molecules  of 
a  gas,  and  it  is,  therefore,  of  interest  to  inquire  whether  that  assump- 
tion is  essential  to  the  theory. 

The  following  considerations  will  illusttate  one  of  several  alter- 
native hypotheses  which  seem  to  leave  the  kinetic  theory  very  nearly 
where  it  is,  without  necessitating  the  abandonment  of  the  second  law 
as  a  true  law  of  nature. 

In  speculations  upon  the  mechanical  conditions  obtaining  in  a  gas, 
attention  has  often  been  directed  to  the  analog}-  presented  by  the  stars 
and  stellar  systems  of  the  visible  universe,  and  I  believe  that  in  this 
case  some  light  may  be  obtained  by  the  consideration  of  such  an 
analogy.  If  we  replace  the  conception  of  impact  of  molecules  by  that 
of  the  deflection  resulting  from  the  combined  influence  of  gravitation 
and  inertia,  such  as  is  illustrated  by  the  revolution  of  comets  about 
tbe  sun,  we  have  introduced  no  new  and  unknown  property  of 
matter,  such  as  "absolute"  elasticity,  and  yet  would  seem  to  have 
accounted  Tor  the  properties  of  gases  as  well  as  by  the  assumption 
of  impact.  The  idea  thus  suggested  admits  of  much  further  elabora- 
tion, which  1  shall  not  attempt  here.  and.  indeed,  ultimately  reduces 
the  three  fundamental  properties  of  matter  to  two  by  interpreting 
impenetrability  as  but  a  consequence  of  the  possession  by  matter  of 
gravitation  and  inertia;  but  one  of  the  consequences  of  such  a  view- 
is  that  the  second  law  of  thermodynamics  remains  intact. 

Perhaps  the  simplest  expression  of  the  second  law  is  embodied 
in  the  statemrnt  that  "No  isolated  system  is  reversible,"  and  in  spite 
of  the  appcirancc  of  perpetual  motion  and  complete  reversibility  in 
such  an  aggrcijate  as  the  solar  system,  yet  many  considerations  which 
need  no  mention  here  convince  us  that  it  is  slowly  running  down, 
and  that  in  time,  its  energy,  both  kinetic  and  potential,  like  that  of  all 
systems,  will  be  dissipated  into  heat.    Man  corresponds  to  Maxwell's 
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■daemon  in  this  magnified  gaseous  system,  and  does,  in  fact,  utilize 
the  energy  of  motion  of  the  magnified  molecules  in  tide  mills ;  and 
we  have  merely  to  transfer  the  comparison  to  imaginary  beings, 
•operating  with  the  molecules  of  gases  to  see  that  they  would  have  no 
better  reason  than  man  to  anticipate  the  complete  reversal  of  an 
isolated  system.  In  other  words,  if  the  law  we  are  considering  is 
true,  and  the  kinetic  conception  of  the  constitution  of  matter  is 
■correct,  then,  whether  or  not  we  adopt  the  above  view  of  molecular 
collision,  heat  must  itself  be  dissipating  into  some  other  form  or 
forms  of  energy  as  slowly,  perhaps,  as  the  mechanical  energy  of  the 
heavenly  bodies  is  dissipating  into  heat.  Such  a  slow  dissipation 
might   be  no   more   observable   in   the   one   case   than   in   the  other. 


Whatever  position  we  may  take  on  the  matter  however,  even  should 
strict  mathematical  investigation  demonstrate  that  the  above  sug- 
gested view  of  the  nature  of  impact  is  indefensible,  the  fact  remains 
that  the  idea  of  absolute  elasticity  is  incompatible  with  the  second 
law  of  energy,  and  as  one  must  be  abandoned  it  seems  to  me  that  it 
should  be  the  former. 

Incidentally  I  would  mention  that  your  correspondent  has  cited 
no  real  violations  of  the  second  law  (in  practice).  That  law  does 
not  assert  that  heat  may  not  be  transformed  into  other  forms  of 
energy  in  a  medium  of  uniform  temperature.  It  does  assert  that  it 
cannot  be  so  transformed  reversibly. 

BosTox,  Mass.  J.  M-  M.\cK.\ye. 


Dynamos,  Motors  and  Transformers. 

Direct-current  Armatures. — Davies. — An  article  on  the  choice  of 
the  suitable  core  disc  for  the  armature  of  a  direct-current  machine. 
He  compares  the  relative  advantages  of  the  drum  armature  and  rmg 
armature,  and  seems  to  favor  the  former  for  pressures  below  500 
volts.  *  For  pressures  over  500  volts  he  prefers  the  ring  armature, 
owing  to  the  greater  facilities  it  offers  for  the  insulation  of  the  coils. 
The  toothed  core  is  said  to  have  the  following  advantages  over  the 
plain  core,  especially  in  multipolar  machines ;  the  length  of  the  air- 
gap  may  be  considerably  reduced ;  it  offers  better  mechanical  con- 
struction, the  mechanical  drag  coming  mainly  on  the  iron  core  itself; 
there  is  almost  an  entire  absence  of  eddy  currents  in  the  conductors, 
owing  to  their  being  in  a  very  weak  magnetic  field.  The  iron-clad 
type  of  core  possesses  the  same  advantages,  but  should  never  be  used 
for  direct-current  machines,  on  account  of  the  high  self  and  mutual- 
induction  of  coils  wound  on  such  a  core,  which  prevent  good  commu- 
tation. He  then  discusses  the  dimensions  of  the  core  and  gives 
some  approximate  formulas,  in  which  the  virtual  external  diameter 
means  the  actual  outside  diameter  of  the  core  in  a  plain  apparatus 
and  the  diameter  measured  at  the  bottom  of  the  teeth  in  a  toothed 
armature,  the  virtual  internal  diameter  means  in  unventilated  drum 
cores,  the  inside  diameter  of  the  effective  iron  as  measured  over  the 
ventilating  aperture ;  the  net  length  is  the  actual  length  of  iron  in 
the  core;  ^  is  a  constant.  The  formulas  are  as  follows:  The  output 
in  watts  for  a  dynamo,  or  in  horse-power  for  a  motor,  should  be 
equal  to  k  times  the  net  length,  times  the  square  of  the  difference  of 
the  virtual  external  and  internal  diameters  of  the  core,  times  the 
number  of  revolutions  per  minute,  times  the  number  of  poles.  For  k, 
the  following  numerical  values  are  given,  the  first  figure  always  re- 
ferring to  a  drum  armature,  the  second  to  a  ring  armature :  for  a 
dynamo,  0.020  and  0.052 ;  for  an  open-type  motor,  0.000027  and 
0.000070;  for  a  protected  type  motor  0.000021  and  0.000056;  for  an 
enclosed  type  motor,  0.000018  and  0.000047.  In  toothed  armatures 
the  slots  should  be  in  radial  depth  about  0.125  times  the  difference 
of  the  virtual  external  and  internal  diameters  of  the  core.  He  gives 
a  curve,  showing  the  suitable  number  of  armature  sections  for  various 
values  of  the  virtual  diameter  of  the  armature.  He  recommends  a 
width  of  slot  which  is  about  equal  to  the  width  of  the  tooth  at  the 
outer  circumference  of  the  core.  The  width  of  the  slot  at  the  cir- 
cumference of  the  core  should  never  exceed  1.5  times  the  length 
of  one  of  the  air-gaps.  He  recommends  having  the  corners  of  the 
slots  filled  in  with  a  small  radius  at  the  bottom,  as  this  increases  the 
section  of  the  iron  in  the  teeth  where  it  is  most  needed,  and  reduces 
the  hysteresis  and  eddy  currents,  besides  imparting  mechanical 
strength.  The  induction  in  the  armature  core  should  not  be  less 
than  60,000,  nor  much  more  than  80,000  lines  per  square  inch.  The 
mean  average  induction  in  the  teeth  will  be  somewhere  between 
100,000  and  130,000  lines  per  square  inch,  the  heavier  inductions 
being  used  most  in  generators  for  electric  traction.  For  multipolar 
machines  the  induction  in  the  armature  core  and  teeth  should  be 
sligthly  lower  than  in  bipolar  machines.  While  provision  should 
be  made  for  bolting  up  the  discs  fairly  tight,  in  order  to  ensure  a 
sound  mechanical  job,  yet  it  is  not  advisable  to  subject  the  discs  to 
any  more  pressure  than  is  really  essential,  as  the  pressure  increases 
the  liysteresis  loss.     Preferably  the  bolts   should  not  pass  through 


holes  in  the  discs  at  all,  but  through  the  center  of  the  discs. — Lond. 
Elec.  Rev.,  August  22. 

Lights  and  Lighting. 

Enclosed  Arc  Lamp.^An  illustrated  description  of  an.  enclosed 
arc  lamp  made  by  a  British  company  for  single  operation  on  200  to 
250  volt,  direct-current  circuits.  It  is  said  to  be  quite  as  efficient  as 
the  long  arc-multiple  lamp,  and  to  give  a  perfectly  white  light,  equal 
in  quality  to  that  from  a  standard  5-ampere,  8o-volt  arc.  To  obtain 
these  advantages,  it  is  necessary  to  divide  the  voltage  equally  be- 
tween two  arcs,  and  this  is  done  in  the  "twin-carbon"  lamp.  The 
standard  lamp  takes  2^  amperes,  and  the  four  arcs  are  in  series, 
with  80  volts  at  each  arc.  The  controlling  mechanism  is  very 
simple,  consisting  of  a  steadying  resistance  and  a  pair  of  magnets 
connected  in  series  with  the  two  arcs  across  the  200  to  250-volt 
line.  A  single  armature  operates  the  clutches  for  both  carbons,  so 
that  both  feed  together,  and  it  is  impossible  for  one  arc  to  rob  the 
other  to  an  appreciable  extent.  The  carbons  are  placed  very  close 
together,  so  that  to  the  observer  the  effect  is  the  same  as  if  the  light 
emanated  from  a  single  arc.  Eleven  mm.  carbons  are  used,  and  with 
12-inch  upper  and  5-inch  lower  the  lamp  will  burn  130  to  150  hours 
with  one  trimming. — Lond.  Elec,  August  22. 

Power. 

Electric  Power  in  Mines. — Jackson  and  Cochran. — An  article  on 
systems  of  electric  power  for  soft  coal  mines.  A  system,  using  direct 
current  for  both  haulage  and  other  power;  has  the  advantage  of 
great  simplicity,  and  is  the  most  economical  system  for  small  lines. 
A  second  system  is  the  'se  of  direct  current  for  haulage  and  poly- 
phase alternating  currents  for  other  power  and  lighting.  An  ex- 
ample of  this  class  is  a  large  plant  at  Elkins,  Va.,  where  500-volt 
direct  current  is  used  for  haulage,  while  the  power  house  also  con- 
tains three-phase  generators,  the  three-phase  currents  being  trans- 
mitted at  2,000  volts  into  the  mines,  where  the  voltage  is  reduced 
by  transformers  at  250  for  lighting  and  for  supplying  the  induction 
motors  which  drive  the  coal  cutters  and  pumps.  A  third  system  is 
to  have  a  polyphase  generating  station  transmission  at  1,000  to  10,000 
volts  in  the  mines,  with  converter  substations  in  the  mines;  direct 
current  at  250  volts  is  then  used  for  haulage;  the  other  apparatus 
and  the  lighting  can  either  be  supplied  in  the  form  of  direct  current 
o"  of  alternating  currents,  preferably  the  latter  on  account  of  the 
advantages  of  the  induction  motors.  In  order  to  avoid  the  con- 
verters, the  power  stations  may  contain  double-current  generators, 
generating  both  direct  and  alternating  currents  at  the  same  time. 
This  is  done  at  the  large  plant  at  Ehrenfeld.  Pa.,  which  is  described 
in  some  detail. — Eng.  and  Min.  Jour.,  August  16. 

British  Central-Pozver  Station. — An  illustrated  description  of  the 
electric  supply  station  at  Neptune  Bank,  Newcastle-upon-Tyne, 
which  is  the  first  company  supplying  electric  power  in  bulk  in  England. 
Three-phase  currents,  at  5.500  volts,  and  with  a  frequency  of  40 
cycles  per  second,  are  transmitted  to  the  various  substations,  in  which 
by  means  of  transformers  and  synchronous  motor-generators  con- 
version is  made  to  480  direct  current  for  power  and  lighting  on  the 
three-wire  system,  and  to  440  volts  alternating,  three-phase  currents 
for  power  alone.    The  alternators  are  driven  by  four  1,400-hp  steam 
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ACT,  running  at 
...  ...incry,  the  steam 

.>  free  from  vibration, 
:-jn  ui  -icam  consumption  has 
asc  it  is  18  lbs.  of  steam  per 


•  V   Yard  —An  ilhntrated  description 
01   the  equipment  01   the  '  -^  yards.     There 

arc   two   I50'ku-,   2,300-v('-.  ^    in    the    power 

hou-jc,  for  i'»irni>hing  current  to  various  machinery,  interior  lighting, 
outdoor  arc  lighting,  etc.  In  the  yard  there  arc  450  switches,  and  of 
these  the  120  switches  along  the  "ladders  of  the  classification  tracks" 
arc  operated  by  pneumatic  cylinders  which  are  controlled  electrically 
from  the  switch  tower.  The  cylinders  work  under  60  pounds  air 
pretikure.     'I'  '     -    apparatus  in   the  tower  comprises  a  set 

of    10  push  <  s,  each   machine  controlling   the   move- 

ment of  12  iwitcl.c.v  A  l»attery  of  14  accumulators  is  used  for  oper- 
ating the  switching  system*  Two  motor-generators  arc  used  to 
charge  the  battery. — lyrsl.  Elfc,  August  30. 

BEFEK£N'CE. 

Canadian  Power  Transmusion. — Adams. — An  illustrated  descrip- 
tion of  the  |>ower  transmission  to  Hamilton,  which  is  said  to  be  the 
largest  electrical  transmission  plant  in  Canada.  The  capacity  is 
6,000  kw. — EUc.  Rev.,  August  30. 

Traction. 

Electric  Traction  on  Railways. — An  editorial  stating  that  an  im- 
portant step  toward  the  "electrification"  of  the  English  main  railway 
systems  has  l>een  made  in  the  determination  of  the  North  Eastern 
Railw.iy  Company  to  introduce  electric  traction  on  their  Tynesidc 
lines.  There  will  be  electrically  equipped  some  40  miles  of  double- 
track  line,  typical  of  the  suburban  railway.  While  it  appears  that  the 
third-rail,  direct-current  system  is  favored,  it  is  left  to  manufac- 
turers to  tender  an  alternative  system  if  they  can  show  that  it  would 
be  beneficient.  The  specification  to  which  contractors  arc  invited 
to  tender,  is  reprinted.— I-ond.  FJec,  August  22. 

RKFKRENCES. 

Yarmouth. — An  illustrated  description  of  the  municipal  tramways 
of  Yarmouth.  The  system  comprises  six  miles  of  single  track.  The 
trolley  system  is  used.  The  generators  give  360  amperes  each,  at 
560  volts.  The  battery  consists  of  240  cells,  of  360-amp. -hours  capac- 
ity, and  works  in  combination  with  a  "reversible  booster"  of  the 
Crompton  type.— Ltjnd.  Lice.  Ret'.,  August  8. 

Inlcrurhan  A'di/trayj  — (iiiisoN. — A  well-illustratcd  article  on  high- 
speed electric  interurban  railways. — The  Eng.  Mag.,  Sept. 

flrr/iN.— Maso.n.— An  illustrated  article  on  the  new  electric  under- 
ground and  elevated  lines  in  ncrlin. — Cassier's  Mag.,  Sept. 

Installations,  Systems  and  Appliances. 

Korea. — McLeixan.— An  illustrated  description  of  the  electric  light 
and  traction  plant  in  Seoul,  the  capital  of  Korea.  The  power 
house  contains  two  120-kw,  double-current  generators,  supplying  550- 
volt  direct  current  for  traction,  and  3Hs-volt  two-phase  alternating 
current  The  latter  is  raised  in  tension  to  2,000  volts  and  transmitted 
to  the  different  transformers  in  the  city,  where  it  is  reduced  to  100 
volts.— <  ICO- ,'c  Mag.,  Sept. 

REFKRENCES. 

Slorat-f  i<ittlcncs  in  Mills  and  I-aclories.—STr.Bmss.—A  long  and 
uell  liliistratrtl  paprr.  rr.id  before  the  Civil  Engineer  Club,  of 
Cleveland.  He  says  that  in  time  the  stor.iRc  battery  will  be  con- 
sidered as  essential  a  part  of  any  electrical  equipment  as  any  other 
reservoir  (of  g.is  or  water,  etc.)  in  plants  where  the  load  is  inter- 
mittent He  describes  at  length  the  construction  of  a  storage  battery 
and  their  installation  and  use  in  mills.  He  briefly  mentions  that  a 
battery  may  be  of  great  assistance  to  a  factpry  when  used  in  con- 
junction with  a  gas  engine.— /our.  Ass.  Eng.  Soc.  July. 

Hi>.f!o»  -  Ncirlv  the  whole  issue  is  filled  with  illustrated  descrip- 
tions oi  engineering  features  ..f  Hoston.  There  are  articles  on  the 
new  power  stations  of  the  Hoston  Elevated  Railway,  the  lighting 
plants  of  Roston.  the  Massachusetts  Institute  of  Technology,  en- 
gineering at  Harvard  University,  power  plants  of  Keith's  Theater, 
and  the  Tom  River  Ship  and  Engine  Company,  of  Quincy.— r/i«- 
Eng..  Sept.  I. 

Portable  C'cfriV  Generating  Plant.— A  brief  and  well-illustrated 
description  of  an  electric  light  plant  which  can  be  reaclily  tr.nnsportcd 


from  place  to  place  in  naval  or  military  service.  It  consists  of  an 
engine  coupled  to  a  105- volt,  600-ampere,  six-pole  dj-namo.  mounted 
on  a  transporting  carriage.— Lond.  Eng'ing,  August  8. 

Earthing  of  Middle  Wire. — Abraham. — An  article  on  the  reasons 
for,  and  the  methods  of  earthing  the  middle  conductor,  and  a  de- 
scription of  a  device  which  records  all  earths,  both  small  and  large, 
continuously  with  only  one  ammeter. — Lond.  Elec.  Rev.,  August  22. 

Electro-Physics  and  Magnetis.m. 

Electric  Resistance  of  Steel  and  Pure  Iron. — Benedicks. — An  ac- 
count of  an  extensive  series  of  resistance  measurements  on  eight 
specimens  of  Gysinge  steel,  with  different  percentages  of  carbon  and 
other  impurities,  which  gave  the  following  results :  First,  equivalent 
portions  of  various  substances  dissolved  in  iron  will  augment  its 
resistance  by  equal  amounts,  as  experiments  show  for  the  case  of 
C,  Si  and  Mn,  and  as  may  be  derived  from  Wedding's  result  for  the 
case  of  P,  one  dissolved  atom  per  100  atoms  of  solution  raising  it 
by  5.9  microhms  per  cu.  cm.,  in  accord  with  Le  Chatelier's  measure- 
ments. Second,  a  definite  carbide  is  not  found  to  have  any  noticeable 
influence  on  the  resistance  of  iron.  He  suggests,  however,  that  other 
sorts  of  steel  may  exhibit  a  behavior  somewhat  different.  Third, 
non-tempered  steel  with  0.45  to  1.7  per  cent.  C.  holds  0.27  per  cent  C 
in  the  dissolved  state;  such  steels  are,  therefore,  made  up  not  of 
carbide  and  pure  iron,  as  hitherto  supposed,  but  of  a  carbide  and  a 
0.27  per  cent,  solution  of  carbon  in  iron,  this  solution  probably  beingf. 
identical  with  Ostwald's  "sorbite."  A  formula  for  the  resistance  of 
steel  is  also  given. — Ofvers.  Kon.  Vet.  Ak.  Stockholm,  Feb.  12; 
abstracted  in  Science  Abstracts,  July. 

Influence  of  Electrode  Metal  Upon  Discharge. — Stark. — An  ar- 
ticle in  which  he  points  out  that  under  certain  conditions  the  ma- 
terial of  the  electrode  may  have  a  distinct  influence  upon  the  dis- 
charge potential  of  a  spark-gap.  If  the  electrode  at  which  discharge 
first  sets  in.  is  an  anode,  the  positive  ions,  as  chief  ionizing  agents, 
shoot  out  from  the  anode,  and  the  ionization  they  produce  by  their 
impact  upon  gaseous  molecules  is  independent  of  the  material  of  the 
anode.  .\t  the  cathode,  on  the  other  hand,  they  produce  ionization 
by  impinging  upon  gaseous  molecules  attached  to  the  cathode.  Now, 
the  proximity  of  a  metal  has  the  effect  of  reducing  the  "ionizing 
potential"  of  a  molecule  to  an  extent  varying  from  one  metal  to- 
another.  Hence,  in  this  case  the  material  of  the  electrode  is  of 
importance.  But  it  is  marked  if  the  cathode  is  in  the  least  oxidized. 
Iron,  nickel,  silver  and  aluminum  show  a  great  variation  of  the 
negative  discharge  potential  with  their  state  of  oxidation.  Gold  and 
platinum  maintain  a  steady  value. — Phys.  Zcit.,  August  I ;  abstracted 
in  Lond.  Elcc,  August  15. 

Mechanical  Effect  of  Disruptive  Discharge. — Semenov. — A  de- 
scription of  certain  mechanical  effects  of  the  electric  spark,  which- 
shed  some  light  upon  the  transportation  of  matter  from  one  electrode 
to  another.  The  experiments  were  conducted  under  ordinary  at- 
mospheric pressure,  and  he  comes  to  the  conclusion  that,  contrary  ta 
usual  supposition,  there  is  no  transportation  of  the  materials  of  either 
electrode  though  the  transportation  of  the  gas  or  vapor  surrounding 
it  is  well  marked,  and  gives  rise  to  strong  mechanical  effects.  The 
discharge  from  an  induction  coil  was  made  to  pass  between  a  positive 
flame  and  a  negative  saline  solution  enclosed  in  a  narrow  tube,  about 
I  mm.  in  internal  diameter.  The  matter  transported  by  the  positive 
discharge  impinged  violently  upon  the  solution,  and  made  it  spurt 
out  in  a  luminous  jet  several  millimeters  long,  and  in  the  direction- 
in  which  ra\s  would  be  reflected.  The  spurting  consumes  energy, 
and  consequently  the  cathode  is  much  less  heated  than  would  other- 
wise be  the  case.  The  projected  liquid  is  not  chemically  altered. 
That  the  spurting  was  not  due  to  impact  of  the  material  of  the  anode 
itself  was  proved  by  making  the  anode  consist  of  a  jet  of  copper 
sulphate  solution.  This  produced  the  same  spurting,  but  without 
any  copper  sulphate  being  transferred  to  the  cathode,  unless  the  jet 
was  stopped  and  metallic  vapor  was  formed  by  the  heat  then  de- 
veloped.— Cotnptes  Rcndus.  July  21  :  abstracted  in  Lond.  Elcc, 
August  8. 

Dark  Cathode  Space. — Wehnelt. — Some  results  of  measurements 
of  free  electric  charges  in  the  dark  cathode  space.  The  greatest 
amount  of  free  positive  electricity  is  found  immediately  at  the  cathode 
and  at  the  outward  limit  of  the  dark  cathode  space.  Between  these 
there  is  a  space  having  a  surplus  of  negative  ions.  The  cathode  is 
concentrically  surrounded  by  electric  charges  of  different  sigms.  but 
the  aljicbraic  sum  of  the  whole  free  charges  is  always  positive.  This 
surplus  of  positive  ions  varies  as  the  pressure  cf  the  gas  and  as  the- 


September  13,  1902. 


ELECTRICAL    WORLD    and    ENGINEER. 


425 


current  strength.  Corresponding  to  the  positive  surplus  in  the  gas 
is  a  negative  charge  on  the  cathode  itself,  whose  discharge  is 
facilitated  by  the  ultraviolet  light  given  out  by  the  negative  glow. — 
Phys.  Zcit.,  August  i ;  abstracted  in  Lond.  Elcc,  August  15. 

Rotary  Polarization. — Lord  Rayleigh. — An  investigation  of  the 
question  whether  the  rotation  of  the  plane  of  polarization  of  light 
propagated  along  the  axis  of  a  quartz  crystal,  is  affected  by  the 
direction  of  this  axis  relatively  to  the  earth's  orbital  motion.  Ac- 
cording to  the  theory  of  Lorentz,  an  effect  of  the  first  order  might 
be  looked  for.  According  to  Larmoor's  theory,  there  should  be  no 
effect  of  the  first  order.  Lord  Rayleigh  has  found  by  experiments 
that  the  rotation  is  certainly  not  altered  by  the  1/100,000  part  when 
the  direction  of  propagation  of  the  light  is  altered  from  that  of  the 
earth's  motion  to  the  opposite  direction.  This  result  supports  the 
idea  that  the  ether  moves  bodily  with  the  earth,  at  least  up  to  a 
certain  height. — Phil.  Mag.,  August ;  abstracted  in  Lond.  Elec, 
August  15. 

Zeeman  Effect  in  Absorption  Bands. — Schmauss. — An  account  of 
some  further  measurements  of  the  magnetic  rotation  of  the  plane  of 
polarization  within  an  absorption  band,  mainly  in  order  to  clear  up 
some  theoretical  points  raised  by  Voigt.  He  succeeded  in  verifying 
two  of  Voigt's  theoretical  conclusions,  the  first  being  that  the  maxi- 
mum rotation  in  a  field  of  absorption  is  nearly  independent  of  the 
strength  of  field,  and  the  other  that  the  negative  rotation  in  the 
interior  of  an  absorption  band  diminishes  with  an  increasing  field. 
This  diminution  is  convincing  in  the  case  of  litmus  and  aniline  blue, 
but  not  so  marked  as  it  is  in  didymium  glass. — Ann.  d.  Phys.,  No.  8; 
abstracted  in  Lond.  Elec,  August  15. 

Ionization  by  Ionic  Shock. — Stark. — A  theoretical  discussion  of 
the  work  of  several  investigations  of  the  current  in  a  gas  and  its 
dependence  upon  the  e.  m.  f.  His  theory  of  ionization  by  ionic 
shock  maintains  that,  in  ionized  gas,  the  current  at  first  increases 
with  the  e.  m.  f.  until  all  the  ions  generated  in  the  gas,  whether  by 
Rontgen  rays,  ultraviolet  light,  incandescence,  or  other  artificial 
means,  are  used  up  by  the  current  as  fast  as  they  are  generated. 
When  this  is  the  case,  an  increase  of  e.  m.  f.  does  not  produce  any 
further  increase  of  current.  But  on  further  increasing  the  e.  m.  f. 
a  point  is  reached  at  which  the  ions,  traversing  their  mean  free  path, 
acquire  a  sufficient  velocity  to  ionize  neutral  molecules  by  their 
impact.  The  current  then  becomes  "independent,"  and  rises  again 
with  increased  e.  m.  f.  The  curve  with  the  e.  m.  f.,  as  abscissa,  and 
the  current,  as  ordinate,  has,  therefore,  an  ascending  branch,  a 
horizontal  portion,  and  another  ascending  branch.  Such  curves  may 
be  obtained  from  the  data  provided  by  severpl  investigators.  In 
some  cases  the  curves  are  not  complete,  as  the  point  at  which  the  in- 
dependent current  sets  in  depends  upon  the  pressure,  temperature 
and  imparted  ionization  of  the  gas.  "The  positive  ionizing  poten- 
tial is  about  240  volts  in  air,  with  an  aluminum  electrode,  and  270 
volts  with  a  copper  electrode." — Ann.  d.  Phys.,  No.  8;  abstracted  in 
Lond.  Elec,  August  8. 

Demagnetizing  Effects  of  Electromagnetically  Compensated  Alter- 
nating Currents. — Crook. — An  account  of  an  experimental  investi- 
gation, the  results  of  which  are  given  in  diagrams  and  tables.  The 
"alternating  current  as  magnetically  compensated,  has  an  effect  on 
the  magnetic  induction  in  iron."  For  low-current  densities  (below 
7.5  amperes  per  sq.  mm.)  the  reduction  by  the  residual  magnetism 
in  iron,  or  the  reduction  of  the  area  of  the  hysteresis  cycle,  is  pro- 
portional to  the  strength  of  the  current.  The  effects  of  the  alter- 
nating current  on  the  residual  magnetism  in  iron  are  different  for 
different  frequencies,  that  for  the  lower  frequency  being  the  greater. 
The  total  reducing  effect  is  approximately  proportional  to  the 
strength  of  the  current. — Am.  Jour.  Sc,  August. 

Radium. — Mde.  Curie.— An  account  of  experiments  in  which  she 
has  succeeded  in  obtaining  pure  chloi'ide  of  radium  and  has  taken 
the  opportunity  for  determining  the  atomic  weight  of  radium.  She 
is  enabled  to  state  definitely  that  it  is  225  within  a  unit. — Comptes 
Rendus,  July  21 ;  abstracted  in  Lond.  Elec,  August  8. 

REFERENCES. 

Magneto-Optic  Effects. — Voigt. — A  review  of  recent  discoveries 
of  magneto-optic  effects,  with  reference  to  his  own  theory.  The 
investigations  of  Corbino,  Zeeman  and  Majorann  are  dealt  with. — 
Ann.  d.  Phys.,  No.  8 ;  abstracted  in  Lond.  Elec,  August  8. 

Magnetic  Double  Refraction. — Majorana. — A  description  of  ex- 
periments, in  which  he  has  discovered  an  effect  in  magnetism,  an- 
alogous to  the  Kerr  effect  in   electrostatics.     The  particular  effect 


described  is  a  magnetic  double  refraction  in  solutions  of  ferric  chlor- 
ide and  in  colloidal  iron  oxide. — Comptes  Rendus,  July  24;  ab- 
stracted in  Lond.  Elec,  August  8. 

Screening  Effect. — Levi-Civita. — A  highly  mathematical  paper  on 
the  screening  effect  of  a  conductor  in  a  parallel  alternating  current. 
— Accad.  Lincei,  Feb.  16,  March  2,  16;  abstracted  in  Science  Ab- 
stracts, July. 

Electro-chemistry  and  Batteries. 

Electrolysis  of  Alkali  Salt  Vapors. — Wilson. — An  account  of  an 
experimer.'al  investigation  of  the  passage  of  electricity  through  flames 
containing  salt  vapors.  Former  experiments  have  shown  conclusively 
that  conduction  through  salt-vapors  is  accomplished  by  means  of  ions 
of  some  kind  and  is,  therefore,  to  this  extent  at  least  analogous  to 
conductions  through  solutions.  The  experiments  described  in  the 
present  paper  show  conclusively  that  above  1,300°  C.  there  is  a  very 
close  analogy  between  salt  vapors  and  liquid  electrolytes;  Faraday's 
laws  of  electrolysis  are  strictly  applicable  to  salt  vapors,  just  as  to 
salt  solutions.  He  shows  that  a  salt  in  the  state  of  vapor  gives  rise 
to  the  same  number  of  ions  carrying  the  same  charges  as  a  salt  in 
an  aqueous  solution.  He  describes  in  detail  the  arrangement  of  his 
experiments,  and  gives  in  a  diagram  curves  showing  how  the  current 
with  a  constant  e.  m.  f.  (840  volts)  varies  with  the  temperature  when 
solutions  of  one  gram  in  a  litre  are  sprayed.  The  nearly  constant 
value  of  the  current  above  1,300  degrees  seems  to  represent  the  maxi- 
mum current  which  the  amount  of  salt  passing  through  the  tube  can 
carry,  for  it  is  affected  very  little  by  increasing  either  the  temperature 
or  e.  m.  f.  This  current  he  calls  the  "saturation"  current  for  the 
particular  salt  used.  The  values  of  this  maximum  current  are  given 
for  various  salts  in  a  table.  From  this  table  he  proves  that  Faraday's 
laws  of  electrolysis  apply  also  to  the  saturation  current  carried  by  a 
salt  vapor.  The  amount  of  salt  per  second  of  electrochemical  equiv- 
alent unity  which  would  correspond  to  a  current  of  i  ampere  is 
o.oioi  milligram.  Now,  i  ampere-second  liberates  in  electrolysis 
0.0104  milligram  of  hydrogen,  so  that  it  appears  that  the  factor  of 
proportionality  is  nearly  the  same  for  salt  vapors  as  for  electrolytes. 
— Phil.  Mag.,  August. 

REFERENCE. 

Unipolar  Currents. — Christiansen. — A  paper  on  a  peculiar  ap- 
parent departure  from  Ohm's  law,  observed  in  certain  electrolytes. 
He  applies  the  term  unipolar  current  to  the  current  through  mer- 
curous  nitrate  in  nitric  acid,  with  mercury  electrodes,  because  this 
current  greatly  depends  upon  the  size  of  the  cathode,  and  not  on  the 
size  of  the  anode.  The  irregularity  observed  is  that  under  certain 
conditions  the  current  is  independent  of  the  e.  m.  f.  It  varies,  how- 
ever, directly  as  the  surface  of  the  cathode  and  as  the  percentage 
of  mercurous  nitrate. — Ann.  d.  Phys.,  No.  8;  abstracted  in  Lond. 
Elec,  August  8. 

Units,  Measurements  and  Instruments. 

Speed  Indicator. — An  illustrated  description  of  an  electric  speed 
indicator,  brought  out  by  an  English  company  to  comply  with  the 
Board  of  Trade  regulation  that  every  electric  tramcar  shall  be  fitted 
with  a  speed  indicator.  It  consists  essentially  of  a  small  magneto- 
generator,  attached  direct  to  the  motor-frame,  and  two  indicating  in- 
strument, one  on  each  platform.  These  instruments  are  small  volt- 
meters, and  are  calibrated  in  revolution?  per  minute,  the  voltage  of 
the  small  generator  being  directly  proportional  to  the  speed.  The  re- 
corders are  placed  on  a  special  "anti-vibration"  frame. — Lond.  Elec, 
August  22. 

reference. 

Galvanometer. — Wright. — An  illustrated  article  on  the  develop- 
ment of  the  principle  present  types  of  galvanometers,  with  a  general 
outline  of  their  various  constructional  principles. — Cassicr's  Mag., 
September. 

Telegraphy,  Telephony  and  Signals. 

Vibrating  Cable  Relay. — Gulstad. — The  first  part  of  an  illustrated 
article  on  his  cable  relay,  which  is  said  to  have  been  used  for  j^ears 
in  connection  with  some  of  the  cables  of  the  Great  Northern  Tele- 
graph Company,  and  to  have  given  most  favorable  results.  It  is  not 
so  much  the  specially  constructed  polarized  relay  for  Morse  signal- 
ling, but  more  especially  an  arrangement  of  condensers  and  resist- 
ances in  connection  with  it.  which  is  said  to  be  the  feature  of  the  sys- 
tem. The  adjoining  diagram  shows  the  essential  parts  of  the  relay 
arrangement  used  in  connection  with  the  cables  from  England  to 
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.'/  is  the  '  station,  and  C  the 

station.  e  are,  E  the  elec- 

tromagnets of  the  relay,  J-  the  ar:  the  relay,  T  the  tongue 

of  the  relay,  /fn  and  C«  th.   /i;.  ..    r  poles  of  the  relay,  c  a 

condenser.  /  a  resistant  ,■  lo  the  cable  circuit  through  one 

relay  winding,  a  and  m  <. ;  -  belonging  to  the  local  relay  cir- 
cuit, r,  n  and  p  resistances  U-longing  to  the  local  relay  circuit,  /  a 

'         -        -    -     j.tance  in  connection  with  the  tongue,  R  the  re- 

the  leak  circuit,  and  d  the  resistance  in  the  leak 
circuit.     Jt   will   \k  seen  that  the  armature  and  tongue  will   move 


— HDth 


m-< 


ARRANGEMENT  OF  RELAY. 

toward  the  Cu  or  Zu  pole  when  a  positive  or  negative  current  passes 
from  //  through  the  cable,  and  further  that  a  current  in  the  local 
circuit  always  tends  to  drive  the  tongue  away  from  the  contacts  be- 
tween which  it  is  moving.  The  natural  attraction  between  one  or 
another  of  the  polc-picccs  and  the  relay-armature,  may,  when  the 
relay  is  symmetrically  adjusted,  be  easily  and  completely  neutral- 
ise*] by  giving  f>  a  proper  size.  i.  c,  the  relay  can  thereby  be  made  as 
sensitive  as  required  when  acted  upon  by  any  current  from  the  cable 
through  the  other  winding.  By  further  decreasing  />,  the  tongue 
licgins  to  vibrate,  and  the  relay  is  preferably  used  in  this  condition. 
The  rale  of  vibrations  or  dots  may  be  regulated  at  will  by  variation 
of  condensers  and  resistances  in  the  local  circuit,  and  the  working 
rate  generally  is  made  c(|iial,  or  almost  equal,  to  the  rate  of  dots 
emitted  by  the  transmitter  at  A.  Sparking,  due  to  induction  from  the 
line  l>rtwecn  H  and  C,  is  avoided  by  the  condenser  /,  connected  with 
the  ti>?)Kue;  but  this  very  condniscr  may  sometimes  cause  sparking 
an«l  c'insiilerable  contact-stickings ;  this  drawback  can,  however,  be 
completely  overcome  by  the  introduction  of  a  small  resistance,  «. 
To  make  gocwl  contacts,  the  condenser  a  is  important ;  for  this  pur- 
pose it  is  also  necessary  that  the  poles  of  the  electromagnets  should 
be  very  much  closer  to  the  armature  than  usual ;  and  that  the  re- 
sistance, I*,  should  l)c  introduced.  The  current  charging  condenser, 
a,  will  then  imtnediately  cause  the  tongue  to  be  pressed  against  the 
contact  screw  with  which  it  has  just  made  contact,  and  from  which 
it  is  shortly  afterwards  repulsed. — I^ind.  F.lcc.  Rev.,  August  22. 

TeUphonic  Rfcrixrr  /<»r  H'trcU'ss  TelcRraphy. — Bleckrode. — A  de- 
scription of  a  very  simple  arrangement  which  is  said  «o  give  excellent 
results.  He  fixes  two  parallel  pieces  of  carbon,  as  used  in  an  or- 
dinary arc  lamp,  having  a  length  of  .s  cm.,  on  a  square  piece  of  wood 
and  makes  with  it  a  circuit  including  a  couple  of  dry  cells  and  a 
Irlrphone ;  the  circuit  is  completed  by  placing  three  or  four  common 
sewing  needles  loosely  in  transversal  direction  on  the  carbon  rods. 
Thr  is  ready  for  tise  when  the  insulated  wires  of  the  signal 

Mia^!  10  one  carl>on.  and  the  other  is  connected  to  the  earth 

r<»n<iiul»>i.  The  letters  from  the  Morse  alphabet  are  very  distinctly 
heart!  as  shorter  or  longer  taps  in  the  telephone,  and  the  telegrams 
are  easily  read  by  sound  by  a  trained  operator.  He  believe?;  that 
such  a  receiver  may  prove  very  useful  for  temporary  installations  of 
wireless  telegraphy,  as  anyone  may  carry  it  with  all  its  accessories  of 
his  pocket  and  put  it  at  once  in  action  when  an  insulated  wire  can  be 
fixed  to  some  elevated  post.  He  also  investigated  whether  this  ar- 
rangement is  really' anti  decohering;  with  the  telephone  no  tapping 
is  refiuired.  while  a  slight  lapping  is  necessary  when  a  sensible  aperi- 
odic galvaniimeler  was  substituted  for  the  telephone.  It  may  be  that 
the  srlf-induction  of  the  coil  of  the  telephone  is  sufficient  for  dc. 
cohcriiiR.  which  factor  is  not  as  active  when  a  galvanometer  is  sub- 
stituted—A'o/Mr*-;  Lond.  Elcc,  August  15. 

/r/r/'/i.ojy  —  An  editorial  on  recent  developments  in  telephony. 
Reference  is  made  to  the  recently  published  financial  reports  of  the 
two   British   pioneer  municipal   telephone   systems   at   Glasgow  and 


Tunbridge  Wells.  In  Glasgow  the  conditions  were  extremely  favor- 
able; but  while  it  is  not  surprising  that  in  the  first  year  the  under- 
taking was  practically  working  at  a  loss,  it  is  doubtful  whether  it 
will  pay  in  the  future.  People  in  favor  of  municipal  telephony  are 
urged  "to  study  carefully  the  Glasgow  and  also  the  Tunbridge  Wells 
accounts  before  risking  their  taxpayers'  money  on  the  experiment  of 
competitive  telephony."  The  suitability  of  the  call-wire  system  at 
Glasgow  is  doubted.  For  the  common  battery  system  it  is  claimed 
that  for  quick,  efficient  and  economical  working  it  is  second  to  none. 
but  its  first  cost  must  not  be  forgotten ;  and  it  is  doubted  whether  it 
is  suitable  for  small  exchanges. — Lond.  Elcc,  August  15. 

REFERENCE. 

Cummon-Battery  System. — Grace. — An  illustrated  article  on  the 
common-battery  system  for  small  exchanges. — Telephony,  August. 

Miscellaneous. 

Electric  Production  of  Sleep. — Ledlx. — A  description  of  a  method 
of  producing  sleep  and  local  anaesthesia  by  means  of  electric  currents. 
Continuous  current  is  used,  from  an  accumulator,  with  a  small  re- 
sistance in  the  circuit.  A  non-inductive  interrupter,  giving  150  to 
200  breaks  per  second,  is  inserted  in  the  circuit.  A  moist  electrode 
is  placed  on  the  animal's  shaven  head  and  another  on  the  back  near 
the  tail.  The  e.  m.  f.  is  rapidly  increased  till  the  animal  shows  gen- 
eralized contraction,  and  respiration  is  stopped.  The  current  is  then 
reduced  to  about  5  milliamperes,  with  12  to  30  volts.  Respiration  then 
sets  in  again  and  the  animal  sleeps  a  profound  and  tranquil  sleep. 
It  lasts  as  long  as  the  current  is  continued.  "As  soon  as  it  stops,  the 
animal  wakes  up  and  jumps  about  with  every  sign  of  delight,  and  no 
evil  consequences  appear  to  result."  If  the  current  is  not  first  brought 
to  the  point  at  which  respiration  stops,  some  agitation  is  displayed, 
such  as  seen  in  the  administration  of  chloroform.  A  smiliar  current 
applied  to  the  root  of  a  human  nerve,  such  as  the  median  of  the  wrist, 
gives  rise  to  complete  anesthesia  of  the  region  innervated,  accom- 
panied by  a  prickling  sensation,  which  is  not  painful. — Comptes  Ren- 
dus,  July  21 ;  abstracted  in  Lond.  Elcc,  August  15. 

India. — An  article  on  India  as  a  field  for  electrical  enterprise. 
Madras  has  an  electric  tramway  but  no  public  lighting  system.  In 
Bombay  there  is  a  large  scheme  for  spending  $5,000,000  in  both  tram- 
ways and  lighting.  The  two  principal  power  schemes  are  those  on 
the  Cauvcry  Falls  and  at  the  Coonoor  Cordite  Factory.  Neither  has 
yet  started  work,  but  the  first  one  will  start  soon;  the  whole  of  its 
electrical  plant  is  of  .American  manufacture;  its  prospects  arc  ex- 
ceptionally good,  as  it  will  have  a  continuous  load  24  hours  a  day  and 
365  days  of  the  year,  supplying  the  Mysore  Gold  Fields  with  power, 
and  working  continuously  without  intermission.  There  is  said  to  be  a 
field  in  India  for  installing  isolated  electrical  plants  in  clubs,  mills 
and  factories. — Lond.  Eicc  Rev.,  .\ugust  15. 
references. 

British  Manufacturing  Plant. — .An  illustrated  description  of  the 
"Arc"  Works,  Chelmsford,  with  description  and  results  of  tests  of 
an  8oo-kw  multipolar  generator. — Lond.  Elec,  August  15. 

Influence  Machine. — Allen. — An  article  on  a  large  influence  ma- 
chine of  the  Winshnrst  type,  built  for  the  Royal  Infirmary,  at  Glas- 
gow. Its  construction  is  described  and  illustrated. — Lond.  Elec.  Rev., 
August  15. 

Modern  .Machine  Methods. — Orcutt.— The  first  part  of  an  illus- 
trated paper,  read  before  the  Brit.  Inst,  of  Mcch.  Eng.  In  this  part  he 
discusses  gauges,  light  milling,  circular  milling,  heavy  milling,  plan- 
ing, grinding,  chucking,  turhing  and  polishing. — Lond.  EUc, 
.August  15. 


New  Books. 


Si-Bmarine   Warfare.     By   Herbert  C.   Fyfe.     New   York:   E.    P.     < 
Dutton  &  Co.    Cloth,  octavo.    1902.    332  pages,  50  illustrations. 
Price.  $3.00  net. 
Submarine  warfare  is  rapidly  accumulating  a  literature  of  its  own, 
but  .'«s  pointed  out  by  the  author  of  this  interesting  volume  there  has 
hitherto  existed  no  popular  work  in  the  English  language  on  sub- 
marine  warfare,   and  only   one   which   deals  exclusively   with   sub- 
marine boats.     Indeed,  the  subject  is  still   so  new   in   many  of  its 
aspects   that  no  hesitation   is  exhibited   in  this  volume  in  devoting 
several  chapters  to  the  morality,  the  romance  and  the  picturesqueness 
of  warfare  waged  under  the  waves ;  and  hence  we  have  the  sociolog 
ical  and  metaphysical  sides  of  the  art  discussed  with  a  good  deal 
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of  animation.  Mr.  Fyfe  seems,  indeed,  to  take  umbrage,  more  or 
less  openly  expressed,  at  the  general  indifference  of  his  countrymen 
to  submarine  boats,  as  contrasted  with  the  lively  interest  of  the 
gallant  nation  on  the  south  side  of  the  English  Channel.  It  is  true 
that  the  fogs  and  the  rough  seas  around  the  tight  little  island  have 
long  done  much  to  stand  off  any  possible  invader,  and  it  may,  of 
course,  be  equally  true  that  the  murky  dirtiness  of  the  water  also 
may  in  time  be  effective  in  preventing  any  submarine  vessel  from 
finding  its  unseen  way  through  the  palpable  obscure — as  Milton  once 
put  it.  In  America  we  have  been  rather  more  alert  in  the  matter, 
and  wisely  so,  with  no  fleet  in  particular,  worthless  forts,  and  a 
long,  lone  coastline. 

Mr.  Fyfe  does  ample  justice,  indeed,  to  American  invention  and 
enterprise  in  this  field,  going  back  to  Fulton  and  Bushnell,  giving 
the  history  of  notable  efforts  in  the  civil  war,  and  including  the  latest 
work  of  Holland  and  of  Lake.  While  cast  intentionally  and  avowedly 
in  popular  form,  the  book  is  full  of  technical  data,  is  admirably  illus- 
trated, and  excellently  got  up  on  the  whole.  We  believe  it  will  find 
many  readers  in  America. 


Directory  of  Electrical  Societies,  Etc. 


Handbook  of  Electrical  Machinery  and  Apparatus.  By  Geo.  L. 
Anderson,  A.  M.  New  York :  D.  Van  Nostrand  Company.  161 
pages,  214  illustrations.     Price,  $3*.oo. 

The  title  of  this  book  as  above  set  forth  is  somewhat  misleading, 
as  it  is  not  intended  to  be  of  general  application.  On  the  title  page 
the  inscription  reads,  "A  Hand  Book  for  the  Use  of  Electricians  in 
the  Operation  and  Care  of  Electrical  Machinery  and  Apparatus  of 
the  U.  S.  Coast  Defenses,"  which  more  correctly  defines  its  scope. 

It  is  evidently  a  compilation  of  the  instructions  issued  to  the 
civilian  and  enlisted  attendants  of  the  electrical  apparatus  used  by 
the  Army  Department  in  the  various  fortifications,  and  is  rich  in 
illustrations,  a  particularly  commendable  feature  being  the  various 
•diagrams  showing  the  connection  of  switchboards,  rheostats,  search- 
lights, telephone  apparatus,  etc.,  of  the  standard  types  employed. 

The  apparent  bodily  abstraction  of  directions  has  resulted  in  useless 
reiteration  at  several  points,  notably  in  the  direction  for  the  erection 
and  care  of  storage  batteries,  and  has  resulted  in  making  the  book 
hard  to  read,  the  sentences  being  entirely  disconnected. 

The  various  chapters  into  which  the  book  is  divided  treat  of  the 
handling  and  care  of  boilers,  of  steam  engines,  the  Hornsby-Akroyd 
oil  engine  that  the  army  uses  so  extensively,  switchboards,  storage 
batteries,  motors,  projectors,  the  Ardois  night  signals,  telegraphy  and 
telephony.  There  is  also  a  chapter  on  simple  testing  and  one  giving 
the  requirements  on  which  the  standard  specifications  are  based. 

It  is  rather  surprising  to  note  that  the  Ward  Leonard  system  of 
motor  control  which  is  finding  great  favor  in  the  sister  branch  of  the 
service,  and  which  bids  fair  to  come  into  extensive  use  by  the  army 
also,  should  have  alloted  to  it  less  than  one-fourth  page.  It  would 
seem  to  be  of  sufficient  importance  to  receive  more  extended  mention. 

While  it  is,  of  course,  easy  to  find  points  open  to  adverse  criticism, 
such  as  the  directions  that  a  motor  should  be  stopped  by  first  cutting 
in  the  starting  rheostat  and  then  opening  the  main  switch,  and  that 
a  bar-to-bar  test  of  an  armature  should  be  made  with  a  portable 
voltmeter,  the  work  taken  as  a  whole  is  thoroughly  good.  As  an 
•example  there  might  be  mentioned  the  brief  paragraph  setting  forth 
the  derangements  to  which  telephonic  apparatus  is  subject,  a  list 
which  while  not  perfect  is  one  with  whose  aid  any  electrician  of 
ordinary  intelligence  should  be  able  to  promptly  put  in  order  or  at 
least  locate  the  point  of  trouble  in  ninety-nine  out  of  a  hundred 
faulty  telephones. 

While  the  work  is  primarily  intended  to  apply  to  government  ap- 
paratus and  installations,  it  is  one  which  every  owner  of  an  isolated 
plant,  particularly  one  in  which  storage  batteries  are  present,  could 
place  in  the  hands  of  his  electrician  to  their  great  mutual  advantage. 
Those  following  correspondence  school  instruction  would  likewise 
find  it  an  undoubted  aid,  particularly  because  of  the  numerous  prac- 
tical hints  tha't  it  gives. 


BOOKS  received. 

Elementare  Vorlesungen  uber  Telegraphie  und  Telephonie. 
By  Richard  Heilbrun.  Berlin :  Georg  Siemens.  64  pages,  44  illus- 
trations. 

Die  Gewinnun  des  Aluminiums.  By  Adolphe  Minet.  Halle  :  Wil- 
helm  Knapp.    130  pages,  57  illustrations,  15  tables.    Price,  7  marks. 


American  Electrochemical  Society,  Secretary,  C.  J.  Reed,  Phila- 
delphia, Pa.  Next  meeting,  Niagara  Falls,  N.  Y.,  Sept.  15,  16  and 
17,  1902. 

American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Next  meeting,  Sept.  26. 
Paper  by  B.  G.  Lamme,  "The  Washington,  Baltimore  and  Annapolis 
Single-Phase  Railway."  Oct.  24,  paper  by  C.  P.  Matthews  on  "An 
Integrating  Photometer  for  Glow  Lamp  and  Sources  of  Like  In- 
tensity." 

American  Street  Railway  Association,  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago,  111.  Next  meeting,  Detroit,  Mich., 
Oct.  8,  9  and  10,  1902. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

Indiana  Electrical  Association^  Secretary,  Hal.  C.  Kimbrough, 
Muncie,  Ind.    Next  meeting,  Indianapolis,  Sept.  17  and  18,  1902. 

International  Association  of  Municipal  Electricians,  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Richmond, 
Va.,  Oct.  7,  8  and  9,  1902. 

National  Electric  Light  Association,  Secretary,  James  B.  Ga- 
boon, 136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

Northwestern  Electrical  Association,  Secretary,  Thos.  R. 
Mercein,  Milwaukee,  Wis. 

Ohio  Electric  Light  Association,  Secretary,  J.  H.  Perkins, 
Youngstown,  Ohio.  Next  meeting,  Columbus,  Oct.  14,  15  and  16, 
1902. 

Old-Time  Telegraphers'  and  Historical  Association^  Secre- 
tary, John  Brant,  195  Broadway,  New  York. 

Pennsylvania  State  Street  Railway  Association,  Secretary, 
John  Ruth. 

U.  S.  Military  Telegraph  Corps,  Secretary  J.  E.  Pettit,  Postal 
Telegraph   Company,   Chicago,  III. 

Vermont  Electrical  Association,  Secretary,  C.  C.  Wells,  Middle- 
bury,  Vt. 


Di 


Forest  Wireless  Telegraph  System  in  the  War 
Manoeuvres. 


Whatever  may  be  the  ultimate  outcome  of  the  recent  Army  and 
Navy  manoeuvres,  so  far  as  the  relative  efficiency  of  the  two  branches 
of  the  service  is  concerned,  ihey  have  very  clearly  demonstrated  the 
great  utility  of  wireless  telegraphy.  The  Army  appears  to  have 
thoroughly  appreciated  the  important  role  that  wireless  telegraphy 
could  be  made  to  play,  for  it  made  arrangements  for  the  use  of  three 
different  systems,  the  Marconi,  the  De  Forest  and  the  Fessendcn. 
Should  the  decision  of  the  umpires  be  in  favor  of  the  Army,  there 
ir.  little  doubt  it  will  be  largely  due  to  the  assistance  which  the  Army 
derived  from  wireless  communications.  By  its  means  on  several 
occasions  the  shore  defences  were  kept  informed  of  the  movements 
of  the  attacking  fleet  long  before  it  could  have  been  sighted  :  and 
doubtless  the  strategy  on  the  part  of  the  Navy  was  ciicumscribed 
through  the  lack  of  \vireless  communication  w-itj.  the  different  por- 
tions of  the  fleet. 

The  U.  S.  Signal  Corps  installed  two  sets  of  De  Forest  apparatus, 
one  at  Ft.  Mansfield  and  the  other  on  board  the  scout-boat,  "Unique." 
These  two  sets  were  in  working  order  a  week  before  the  man- 
oeuvres began,  and  continued  to  give  uninterrupted  service  up  to 
Saturday  noon,  September  6,  the  end  of  the  manoeuvres.  During 
this  time  the  distance  varied  from  five  to  fifty  miles,  but  through- 
out, and  under  all  conditions  of  weather,  the  system  was  in  com- 
plete operation. 

During  the  week  of  the  manoeuvres  72  official  messages  were  trans- 
mitted from  boat  to  shore,  beginning  at  midn'ght,  Sunday,  August 
31  ;  from  that  time  on  the  "Unique"  kept  in  constant  touch  with  the 
movements  of  the  enemy's  fleet,  and  the  De  Forest  operators  at 
Ft.  Mansfield  were  continually  in  touch  with  them.  These  scout 
messages  were  transmitted  by  telephone  to  Col.  Davis,  at  the  head- 
quarters  of  the  firing  district  at   Ft.   Wright ;   to   General   Greely, 
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Chief  Signal  Officer,  L  ■■i  'o  General  MacAnhur  at  New 

London,  and  the  operation  o  ries  at  the  different  forts  was 

largely  governed  by  these  "A.     «,  " 

All  in  all.  95  per  cent,  of  the  messages  transmitted  were  perfectly 

received  at  the  rer- -.■    <  -    •      The  longest  disUnce  transmitted 

wa»  on  Thursday,  iien  one  of  the  operators  in  charge 

of  f"      '  '  •!)   liuard  a  tug-boat  in  Narrangansett 

Ba>  iic,  at  the  rate  of  40  words  per  minute: 

"Now  ji  lilt  luijc  iur  all  good  men  to  come  to  the  support  of  their 
party." 

Though   iiti  '.as  received  perfectly  by  the  operator 

with  \hr   I)<  IS  at   Ft.   Mansfield,  and   later  verified 

by  ;i   with   the   i-essendcn   operators.     The   distance   was 

betv,  ,,  id  60  miles,  an<l.  inasmuch  as  the  tug-boat's  mast  was 
but  40  feet  in  height,  the  performance  was  a  most  remarkable  one, 
both  for  distance  and  speed. 

The  apparatus  at  Ft.  Mansfield  and  on  board  the  scout-boat 
"Unique"  was  identical ;  the  sending  apparatus  included  a  small 
kerosene  engine  belted  to  an  alternating-current  generator,  trans- 
former, condenser  and  key.  The  antenna  on  board  the  boat  con- 
sisted of  three  parallel  stranded  wires,  65  feet  in  height.  That  at 
Ft.  Mansfield  was  similar,  and  was  hung  from  an  80- foot  mast.  The 
average  speed  of  word  transmission  throughout  the  mancEuvres  was 
30  words  per  minute,  no  code  or  abbreviations  being  used. 

The  Dc  Forest  operators  on  board  the  scout-boat  "Unique"  had 


scoirr-BOAT  "unique. 

a  most  exciting  week  of  it.  On  three  separate  occasions  the  boat 
was  constructively  captured,  sunk  or  completely  destroyed  by  broad- 
sidc!*  from  the  battleships.  The  Navy  soon  learned  that  this  inno- 
crnl  looking  lug  ho. it  had  on  board  her  apparatus  of  a  nature  most 
danjaging  to  ihrir  plans,  and  were  continually  on  the  lookout  for 
her.  On  Wcilncsday  night,  during  a  dense  fog,  the  battleship 
"Brooklyn."  showing  no  lights,  suddenly  loomed  up  not  100  yards 
Bway  from  the  tug.  The  "Unique"  instantly  showed  her  heels  and 
began  to  send  forth  "Aerograms"  announcing  the  discovery  of  the 
fleet  and  the  pursuit.  The  "Brooklyn"  turned  and  gave  her  her  full 
broadside  at  point-blank  range,  nearly  knocking  the  "Unique"  out 
of  the  water  with  the  concussion.  Not  content  with  this  the  big 
battleship  gave  cli.i<.r.  .md.  turning,  delivered  her  startx^ard  broad- 
side into  the  scout  l>o.it.  The  captain,  however,  did  not  regard  the 
wireless  outfit  as  constructively  injured,  .ind  continued  throughout 
the  n  ght  to  inform  the  .\rmy  officers  of  the  movements  of  the  fleet. 

On  .inoihn  nifilit  ,i  severe  '.trnm  was  encountered,  and  the  boat 
very  nearly  foundered.  The  topmast  holding  the  aerial  wires  was 
swept  ovcrkxird.  and  the  keno^cne  engine  and  dynamo  on  deck  was 
drenched  with  sea  water,  which  put  the  wireless  outfit  hors  dc 
combat  for  a  few  hours. 

So  well  pleased  with  the  service  are  the  Signal  Corp-^  officers  that 
the  station  at  Ft.  Mansfield  is  to  be  perni.mently  established  there, 
and  the  set  from  the  scout-boat  will  be  stationed  at  some-  Army  post 


in  the  neighborhood,  probably  at  Ft.  Wetherill.  This  will  mean  a 
range  of  some  50  miles,  mostly  over  land,  and  will  be  the  first  of  a 
number  of  wireless  installations  at  the  various  artillery  districts 
of  the  United  States  Army. 

The  service  altogether  was  so  satisfactory  as  to  leave  no  doubt 
in  the  minds  of  the  Army  officials  as  to  the  necessity  of  wireless 
telegraphy  in  war  manceuvres,  at  least  where  conducted  near  the 
scacoast.  In  all  other  nations  the  Navy  has  been  first  to  adopt  wire- 
less telegraphy,  and  it  is  significant  of  the  enterprise  and  pro- 
gressive spirit  of  our  Army,  and  notably  of  the  efficient  Signal  Corps, 
that  it  has  remained  for  them  to  demonstrate  to  the  Navy  the  use- 
fulness of  this  new  adjunct  in  warfare.  It  will  be  remembered  that 
only  last  week  Admiral  Higginson  put  in  an  urgent  appeal  for  wire- 
less telegraphy  for  the  Navy,  and  in  view  of  the  remarkable  success 
of  the  De  Forest  system  during  the  manceuvres,  it  is  to  be  expected 
that  the  naval  officers  will  give  this  system  a  thorough  trial  in  the 
near  future. 

The  accompanying  cut  shows  the  U.  S.  Signal  Corps'  scout-boat 
"Unique."  equipped  with  a  high  mast  with  three  pendant  wires, 
which  was  used  by  the  De  Forest  system  throughout  the  manoeuvres. 


G.  I.  Series  Alternating  Current  Lighting  System. 


The  accompanying  illustration  shows  the  automatic  regulator  used 
in  the  alternating  constant-current  series  system  of  the  General  In- 
candescent Arc  Light  Company.  A  pair  of  reactive  coils  is  mounted 
in  a  metal  frame  and  supported  by  spiral  springs  from  a  heavy  marble 
top.  This  top  is  supported  by  an  iron  frame  which  is  secured  to  a 
similar  marble  base.  A  laminated  iron  core  is  suspended  under  the 
reactive  coils  in  such  a  way  that  it  can  play  up  and  down  in  the  mag- 
netic field  of  the  coils. 

To  the  lower  part  of  the  core  is  fastened  a  metal  strip,  which  is 
attached  to  the  upper  face  of  the  arc  on  one  end  of  the  lever  which 
carries  the  adjustable  counter-weight  at  its  other  end.  Below  the 
core,  and  fastened  to  it,  is  a  large  air-dash  pot  which  prevents  "pump- 
ing" of  the  system  and  aids  the  starting  of  the  lamps.  Suitable  bind- 
ing posts  are  mounted  on  the  marble  top,  allowing  the  regulator  coils 
to  be  connected  in  series  with  the  lamp  circuits. 

When  not  in  operation  only  a  small  portion  of  the  legs  of  the 
laminated  iron  core  are  surrounded  by  the  windings  of  the  reactive 
coils.  If  the  outside  line  is  short-circuited  and  current  turned  on,  the 
core  is  immediately  drawn  into  coils, 
vvhich  then  react  against  the  line  po- 
tential and  keep  the  current  constant 
at  the  value  for  which  the  regulator 
is  adjusted.  When  the  short-circuit 
is  removed,  causing  the  current  on  the 
circuit  to  fall,  the  core  drops  down ; 
this  decreases  the  reactance  of  the  reg- 
ulator, and  sufficient  of  the  line  po- 
tential is  allowed  on  the  lamp  circuit 
to  start  and  operate  the  lamps.  If 
one  or  more  of  the  lamps  are  switched 
off  or  cut  out,  causing  the  current 
on  the  circuit  to  increase,  the  regu- 
lator coils  attract  the  core,  which 
when  ent'^ring  the  coils,  further  in- 
creases the  reactance  of  the  regulator, 
and  the  current  will  again  be  brought 
to  its  given  value. 

From  the  above  it  will  be  seen  that  the  current  on  the  circuit  is  in- 
clined to  vary  with  the  changes  of  load  on  the  lamp  circuit,  but  the 
regulator  coils  being  in  series  with  the  circuit  of  lamps  and  the  core 
moving  up  or  down  with  the  slightest  change  of  current,  the  auto- 
matically changing  reactance  of  the  regulator  coils  will  always  give 
the  proper  voltage  and  current  to  the  lamps,  no  matter  how  many 
may  be  burning,  as  long  as  the  voltage  at  the  terminals  of  the  con- 
stant potential  alternating  circuit  furnishes  not  less  than  the  required 
voltage  {S3)  per  lamp. 

The  regulator  has  no  moving  wires  or  coils,  and  therefore  all 
trouble  due  to  broken  leads  and  loose  connections  is  obviated.  The 
efficiency  of  a  50-light  regulator  is  about  98.6  per  cent.,  and  the  cur- 
rent regulation  from  no  load  to  full  load  is  within  .2  ampere.  The 
current  adjustment  is  by  means  of  counter-weight,  from  6  to  7  am- 
peres. 
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In  this  alternating  system  for  arc  and  incandescent  lamps  the  series 
circuit  may  be  connected  either  directly  to  the  primary  constant- 
potential  circuit,  or  to  the  secondary  of  a  constant-potential  trans- 
former. If  the  supply  is  direct  from  the  current,  the  lamp  cir- 
cuit is  connected,  through  suitable  safety  devices,  to  the  primary  bus- 
bars which  are  supplied  direct  from  the  generator,  in  which  case  the 
potential  of  the  generator  must  allow  not  less  than  83  volts  per  lamp, 
including  regulator  and  line.  The  usual  potential  of  alternators  for 
ordinary  city  lighting  is  from  1,000  to  2,200  volts,  on  which  the  size 
of  each  arc-light  circuit  would  be  comparatively  small.  The  higher 
voltage  named  would  limit  the  lamps  in  a  series  to  26. 

If  the  desired  number  of  lamps  to  be  operated  in  series  on  each 
circuit  is  greater  than  25  or  26,  it  then  becomes  necessary  to  use  a 
secondary  source  of  supply.  This  is  obtained  from  the  secondary 
winding  of  constant-potential,  step-up  transformer,  which  is  con- 
nected between  the  primary  supply  and  the  arc  circuit.  The  appli- 
cation of  a  step-up  transformer  permits  of  transforming  a  low  pri- 
mary pressure  to  the  necessary  pressure  for  a  large  number  of  lamps 
in  series.  A  fprther  advantage  of  using  a  transformer  between  the 
generator  and  each  lamp  circuit  is  that  it  prevents  any  disturbance  in 
the  primary  part  of  the  system  if  one  of  the  arc  circuits  should  be- 
come grounded.  If,  however,  the  construction  of  the  arc  circuits  is 
first-class,  and  care  is  taken  to  prevent  their  grounding,  the  instal- 
lation of  transformers  between  the  generator  and  each  lamp  circuit 
is  not  absolutely  necessary,  where  the  primary  voltage  is  sufficient 
for  the  number  of  lamps  desired  in  a  series. 


bers.  By  throwing  in  any  switch,  the  corresponding  number  appears 
on  the  proper  lantern.  The  switchboard  is  arranged  with  three  rows 
of  four  switches  each,  one  row  for  each  of  the  three  pairs  of  lanterns. 
If,  for  instance,  the  number  234  is  displayed,  the  No.  2  switch  in  the 
first  row,  No.  3  switch  in  the  second  row,  and  Xo.  4  switch  in  the 
third  row  are  closed.  If,  now,  it  should  be  desired  to  display  the 
number  423,  the  No.  4  switch  in  the  first  row.  No.  2  in  the  second 


Carriage-Call  Annunciator. 


A  new  electric  carriage-call  annunciator,  for  both  day  and  night 
use,  has  been  brought  out  by  Messrs.  Edwards  &  Company,  New 
York.  The  apparatus  is  designed  to  set  on  brackets  attached  to  the 
side  of  a  building  or  in  any  other  proper  location,  and  is  constructed 
so  as  to  show  numbers  on  both  sides.  It  consists  of  6  five-sided 
lanterns,  three  on  each  side  of  the  case.  The  lanterns  can  be  made 
with  a  greater  number  of  sides  or  a  greater  number  of  lanterns  may 
be  used  to  give  as  many  numbers  as  desired.  The  numbers  on  each 
of  the  faces  of  the  lanterns  are  of  opal  glass  so  as  to  be  plainly 
visible  in  the  day  time,  while  for  night  use,  a  32-cp  lamp  is  suspended 
in  each  lantern,  thus  illuminating  the  figures. 


FIG.   2. — GEARS    AND    MAGNETIC   CLUTCHES. 

and  No.  3  in  the  third  would  be  thrown  in,  and  the  other  switches 
that  were  last  in  would  be  opened. 

The  operation  of  the  instrument  is  as  follows :  When  the  desired 
combination  of  numbers  is  switched  in,  the  lanterns  of  both  sides 
revolve  to  the  desired  numbers,  and  are  automatically  cut  out  in  the 
instrument,  the  movement  being  given  by  a  Vie-hp  electric  motor. 
Each  section  is  provided  with  an  electromagnetic  clutch,  which  en- 
gages the  lanterns  the  instant  the  circuit  is  established,  and  releases 
them  when  the  circuit  is  broken.  The  lanterns  are  connected  by  mitre 
gear,  so  that  each  side  will  operate  in  unison  with  the  other.  The 
switchboard  is  provided  with  a  main  annunciator-switch,  also  one 
for  the  lights. 


FIG.    I. — CARRIAGE-CALL  ANNUNCIATOR. 

The  annunciator  is  operated  by  a  .15-section  switchboard  of  simple 
construction,  there  being  three  divisions  of  five  numbers  each,  5  for 
units,  5  for  tens  and  5  for  hundreds,  corresponding  with  the  numbers 
o,  I,  2,  3  and  4  on  each  lantern.  From  these  125  combinations  can 
be  made.  The  switchboard  contains  a  switch  for  each  number  on 
each  lantern,  so  that  there  are  as  many  switches  as  there  are  num- 


1  a;.   3.  —  SHUNT  LAMl'S    AND   sWITlUES. 

In  the  accompanying  illustrations,  Fig.  i  shows  the  annunciator 
complete,  encased  in  an  ornamental  box ;  Fig.  2  shows  the  arrange- 
ment of  gears  and  magnetic  clutches,  and  Fig.  3  the  arrangement  of 
shunt  lamps  and  automatic  switches.  One  of  these  annunciators  is 
in  practical  operation  at  the  store  of  Stern  Brothers,  on  Twenty- 
third  Street,  New  York,  and  is  said  10  be  working  satisfactorily. 
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Financial   Intelligence. 

THL  \NLhK  IN  WALL  STREET.— Time  money  was  in  small 
supply  and  quoted  at  5  per  cent,  for  all  periods.  Commercial  paper 
V,.  "  money  checked  the  tendency  of 

tlj.  :,  and  the  consequence  was  that 

the  jjr:iK:i>ai  -;  i  )k-  United  States  Steel  stocks  were 

stronger  on  int>  ;>ort  and  favorable  news  as  to  earnings. 

The  G        '  WT'    ictive  and  strong,  Manhattan  being  favor- 

ably ir,  y  the  increase  of  $700,000  in  the  net  earnings  for 

the  year  ruling  June  30.    A-     '   - "'  d  Copper  showed  some  strength 

and  ro4c  to  70  on   fav(jra!  as  to  copper  trade  conditions. 

Brooklyn  Rapid  Transit  Mi.^i.i  m.^rc  activity,  reaching  71^  and 
closing  at  70>i,  a  net  gain  of  3  points;  the  lowest  figure  being  68. 
Met.  St.  Ry.  fluctuated  between  narrow  limits  on  small  trading;  the 
range  of  prices  Inring  147,  the  lowest,  and  149^3  the  highest,  closing 
at  148.  General  Klectric  closed  weak  at  193!^,  being  4  points  below 
the  highe»t  quotation  of  the  week,  and  only  Vi  point  above  the  lowest; 
the  closing  price  representing  a  net  loss  of  2j4  points.  Western 
Union  closed  at  94)^,  a  net  loss  of  ^4  point ;  Westinghouse  common, 
226,  the  lowest  quotation  of  the  week,  230  being  the  highest,  the  net 
loss  being  2  points.  Westinghouse  ist  preferred  kept  steady  at  230J4. 
being  J4  of  a  point  net  increase.  The  closing  prices  of  other  stocks 
were:  American  District  Telegraph,  36^^,  being  a  net  loss  of  2% 
points,  and  American  Telephone  and  Telegraph,  172,  a  net  loss  of  }^ 
point.  Outside  securities  were  generally  higher,  but  with  many  re- 
cessions from  the  top  figures.  More  attention  was  given  to  copper 
•tocks.     Following  arc  the  closing  quotations  of  September  9: 

NEW    YORK. 

Sept  a.  Sept.  9.  Sept.  2.  Sept.  9. 

A.,,,.,.  ,,,     [..i     *    ra)>le.   94  —  ('.cncral    Electric     196J4  «95 

Tel..  —  «7ij4  Hudion    River    Tel —  — 

Id....   —  —  Metropolitan    St.     Rv... 1471/1  147K 

..    l;«n«it.   6Byi  7«  N     K-    Elec.    Vclj.    tms.       Ji  i 

I  .1.1c    —  t74yt  N.    Y.    &    N.   J.    Tel....   —  — 

.1    as  as  N.  Y.    K.   V.   T.   Ct....  —  ijJ4 

•    ..M 40  4oH»  Tel.    &   Tel.   Co.   Am....   —  — 

I  !;ic'n..      lyi  aM  Western    Union    Tel....   95^        96;4 

5^4         sfi  West.    K.   &    M.   Co 229'^       — 

1 ;  f J 14 ^i  ijJi  West.  E.  &  M.  Co.  i>fd..23oJ4       — 

BOSTON. 

Sept.  a.  Sept.  9.  Sept.  2.  Sept.  9. 

A       ruan    Tel.    ft    Tcl..i;iV^      171  Western  Tel.  &  Tel.  pfd.ioo}^      loo}^ 

c    !■   '.rrUn'l  Telenhone    .   —  —  Mexican   Telephone    ....      aj4  2% 

'  '  'r      Ilium....   —  —  New    FlnR.    Telephone. ..  143VS      14a 

ine    ^  —  WcHtinRhoune  Elec ii3J^       — 

\  k   Tel....   —  *9yi  Westinghouse    Eler.    pfd.ns  — 

rini-ADELPHIA. 

Sept.  a.  Sept.  9.  Sept.  a.  Sept.  (). 

'  \«    ....   jiH       53  Phil.1.   Traction   100         100 

i  itery..    M  Sq\^  I'hila      Electric     Syi        9Vi« 

ly   pfd.  —  Myi  Pa.     Klec.    Vehicle —  — 

9ii        9H  P»     Klec.   Vehicle   pfd..  —  — 

CHICAGO. 

Sept.  a.  Sept.  9-                                             Sept  a.  Sept.  g. 

Cenfral    f'ninn    Tel —  —  National  Carbon  pfd...    90*i      100 

'■                              173  —  Northwcit    Elev.    com...    36^       — 

—  aaa*  I'niMn    Traction     —            i8j4 

17$  —  Union    Traction    pfd....   —           50 

•^•"'■"'•'i  "  >"""<  i*yi     s*' 

'  A»kp<l. 

LIGHTING  CONSOLIDATION  AT  WASHINGTON.-Thc 
ruiinl  States  l-*lrrtric  Lifihting  Company,  of  Washington,  is  to  be 
alt-iorlK-d  by  the  Potomac  LIcctric  Power  Company.  At  a  tnccting 
la-.!  week  of  the  stockholders  of  the  two  companies  the  deal  for  the 
piinliasr  of  the  Tnitcd  Stales  F.lcctric  Lifthting  Company  by  the 
Potomac  I'irctric  Power  Company  was  consnmmatrcl  The  sale  will 
lake  rfTrc  I  Srntrml)er  30  The  charter  of  the  United  States  Electric 
LighiifiK  Company,  tinder  the  laws  of  West  Virginia,  will  expire  on 
Oitohcr  I.  il'o  tr-insfcr  bcinR.  therrforv-.  on  the  last  day  of  the  cor- 
ptirate  existence  of  the  company.  The  interests  which  control  the 
company  are  identical  with  those  controlling  the  Potomac  Company, 
and  the  companies  have  practically  been  one  since  the  merger  of 
electric  liRhting  and  urm  i  nlway  interests.  The  debenture  bonds 
and  ccrtitic.ites  of  in.  of  the  United  States  F.lcctric  Light- 

ing Company  are  seen:  l-  ar  upon  the  property  of  the  United 

States   e'ompany      The   f'  ;    and  contracts  of  the   United 

Staler  Company  are  assu:.  Potomac  Company,  which  will 

fund  all  lloatuiK  debt.  To  do  this,  a  mortgage  of  $2,500,000  will  be 
laid,  according  to  the  plans  of  the  company,  and  the  present  debt  of 
Sr^.i^o.ixx)  he  retired.  The  consideration,  paid  for  the  United  States 
Cottipany's  property  is  $3,250,000  of  the  stock  of  the  Potomac  Electric 
Power  Company.    The  Potomac  Electric  Power  Company  has  filed 


iilcc.   Co.    of    Amcrics 


with  the  recorder  of  deeds  a  certificate  of  reorganization.  The  paid- 
in  capital  stock  is  increased  from  $1,000,000  to  $5,000,000,  divided  into 
shares  of  $100  each.  It  is  stated  that  the  liabilities  of  the  company 
are  $886,671. 

OTIS  ELEVATOR  STOCK  LNXREASE.— At  a  special  meeting 
of  the  Otis  Elevator  stockholders,  held  at  East  Orange,  X.  J.,  last 
week,  it  was  voted  to  increase  the  preferred  stock  $2,000,000.  About 
85  per  cent,  of  each  class  of  stock  voted  in  favor  of  the  proposition. 
Of  the  new  stock  there  will  be  offered  to  stockholders  $1,090,000. 
Both  preferred  and  common  stockholders  shall  have  the  right  to  pur- 
chase at  par  an  amount  equal  to  10  per  cent,  of  their  respective 
holdings.  The  balance  will  remain  in  the  treasury  to  be  issued  a? 
necessities  may  require.  It  is  probable  that  both  the  preferred  and 
common  books  will  close  September  25,  and  stockholders  of  record 
on  that  date  will  have  the  privilege  of  subscribing  for  the  new 
stock. 

DIVIDENDS. — The  Manhattan  Elevated  directors  have  declared 
the  regular  quarterly  dividend  of  I  per  cent.,  payable  October  i.  The 
Western  Union  executive  committee  has  recommended  the  declara- 
tion of  the  regular  quarterly  dividend  of  1^4  per  cent.  Otis  Elevator 
directors  have  declared  the  regular  quarterly  dividend  of  i}^  per 
cent,  on  the  preferred  stock,  payable  October  15.  West  Jersey  and 
Seashore  directors  have  declared  the  regular  semi-annual  dividend 
of  2j/j  per  cent.,  payable  September  15.  A  dividend  of  2J/2  per  cent, 
will  be  paid  on  the  preferred  stock  of  Union  Traction  of  Indiana 
October  i. 

BELL  TELEPHONE  RIGHTS.— It  is  generally  the  rule  with 
corporations  which  issue  new  stock  from  time  to  time,  that,  if  stock- 
holders neglect  to  take  advantage  of  any  rights  in  connection  with 
their  stockholdings  the  company  benefits  by  such  neglect.  The 
American  Telephone  and  Telegraph  Company  has,  however,  just  sent 
a  letter  to  stockholders  who  neglected  to  subscribe  to  the  stock  issue 
of  June,  or  sell  their  rights,  to  the  effect  that  the  directors  had  author- 
ized a  payment  of  $15  per  share  to  such  stockholders,  and  checks 
were  enclosed. 

NEW  ENGLAND  ELECTRIC  VEHICLE— Trustees  of  the  New 
England  Electric  Vehicle  Transportation  Company  have  declared  a 
dividend  in  dissolution  of  $l  per  share,  calling  for  the  pajTnent  of 
$223,550,  payable  September  15. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE— Reports  received  by  the  mercantile 
agencies  indicate  that  the  past  week  was  essentially  one  of  active 
buying  in  distributive  trade.  Reports  as  to  August  trade  have  been 
almost  imiformly  favorable,  while  the  business  failures  have  been  con- 
fined to  a  low  summer  tninimum.  Jobbing  activity  is  undiminished 
at  the  West.  Northwest  and  Southwest,  and  is  of  satisfactory  volume 
at  the  East.  The  fuel  shortage  is  pressing  on  the  iron  furnaces,  and 
now  the  scarcity  of  cars  and  motive  power  is  affecting  the  movement 
of  ore  from  the  lake  ports  to  the  Pittsburg  district  Heavy  imports 
of  foreign  iron  and  steel  have  cut  down  the  premium  on  immediate- 
delivery  business,  but  in  the  scarcity  of  supplies  of  domestic  no  par- 
ticular interest  is  taken  in  this.  Sales  of  foreign-made  material  are 
very  large.  In  finished  products,  business  in  rails,  bars  and  sheets  is 
fair,  and  miKs  are  heavily  sold  ahead.  The  business  failures  for  the 
week  ending  September  4.  as  reported  by  Bradstrcct's.  aggregated 
133.  as  against  140  the  week  previous,  and  169  the  same  week  last 
year.  Copper  continues  weak,  and  prices  have  declined.  Lake  is 
quot«d  at  il.V)  to  11.60c.  for  spot  to  September  delivery;  11.25  to 
1155c.  foi  October  to  December;  electrolytic  and  casting,  spot  to 
December.  11.20  to  11.35c..  and  standard,  spot  to  Dcceinber.  10.70  to 
IT.T5C..  on  'change.  Statistics  compiled  by  Mr.  C.  Mayer,  secretary 
of  the  New  York  Metal  Exchange,  show  a  total  importation  of 
11.469  tons  of  copper  during  the  month  of  August. 

ELECTRIC  TRACTION  FOR  MONTEREY —A  project  is  now 
tmder  way.  according  to  Mexican  advices  just  received,  with  a  view  to 
the  conversion  of  the  two  principal  horse  tramways  in  the  city  of 
Monterey,  and  the  construction  of  a  new  electric  line  for  which  a 
concession  has  "been  acquired  by  the  .American  engineering  and  con- 
tracting firm  of  MacKin  &  Dillon,  of  Monterey.  The  horse  lines 
referred  to  are  about  12  miles  in  length.  The  new  electric  line  will 
be  about  20  miles  long.  The  scheme  will  in  all  probability  be  financed 
by  a  Wall  Street  banking  house. 
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MEXICAN  PLANT  TO  BE  ENLARGED.— The  Monterey  Elec- 
tric Light  and  Power  Company,  of  Monterey,  Mexico,  is  to  con- 
siderably enlarge  its  plant.  The  existing  equipment  has  a  capacity  of 
800  hp.  The  generators  are  of  General  Electric,  old  Thomson-Hous- 
ton, Stanley  and  Warren-Medbery  build.  The  engines  were  furnished 
by  Mcintosh,  Seymour  &  Co.,  Ide,  and  Armington  &  Sims.  The 
boilers  are  from  the  Trenton  Boiler  Works  and  the  Springfield 
Boiler  Manufacturing  Company.  It  is  now  proposed  to  increase  the 
plant  up  to  2,000  hp,  while  eventually  the  capacity  of  the  plant  will 
reach  4,000  hp.  It  is  expected  that  a  producer  gas  plant  will  be  in- 
stalled, the  units  to  be  500  hp  each.  Steam  turbines  may  also  be 
utilized.  M.  Emilio  Dysterud,  the  electrical  engineer  of  the  com- 
pany, as  mentioned  in  our  personal  column  last  issue,  is  now  in  the 
United  States  regarding  the  matter,  and  is  making  his  headquarters 
at  the  offices  in  the  Washington  Life  Building  of  the  Federal  Electric 
Company.  He  will  visit  Boston.  He  will  also  visit  Montreal, 
Niagara  Falls,  Chicago,  St.  Louis,  Pittsburg,  Schenectady  and  Hart- 
ford, and  will  be  in  this  country  about  two  months.  The  Monterey 
company  is  chiefly  controlled  by  two  Philadelphians,  Joseph  R. 
Livesey,  Girard  Building,  and  William  Hopple,  of  the  same  address. 

PNEUMATIC  TUBE  SERVICE.— The  Post  Office  Department 
has  closed  a  contract  with  the  New  York  Mail  and  Newspaper  Trans- 
portation Company  for  pneumatic  tube  service  for  postal  matter  over 
the  old  lines  that  were  in  operation  from  1897  to  1900,  when  they  were 
discontinued  owing  to  the  failure  of  Congress  to  appropriate  for 
them  The  mileage  covered  by  this  contract  will  embrace  the  line 
from  the  New  York  General  Post  Office  to  Branch  P,  ."]"]  of  a  mile 
from  the  General  Post  Office,  via  Branch  D,  the  Madison  Square 
Station,  to  Station  F,  a  distance  of  4.41  miles,  and  from  the  New 
York  General  Post  Office  to  the  Brooklyn  General  Post  Office,  a  dis- 
tance of  1.65  miles.  The  price  paid  by  the  department  is  $15,799  per 
mile  per  annum.  The  service  is  to  begin  October  i,  but  may  be  put  in 
operation  a  little  earlier.  The  price  is  pro  rata  on  the  general  bid 
made  by  the  company  recently  for  the  whole  general  system  proposed 
to  be  introduced  as  soon  as  Congress  can  be  persuaded,  from  the 
efficiency  of  the  service,  to  authorize  it.  The  contract  runs  for  one 
year,  and  contains  a  provision  that  either  party  to  it  may  on  a 
month's  notice  withdraw.  The  whole  system  will  be  planned  for 
8-inch  carriers,  as  the  old  tubes  are  of  this  diameter. 

BERRY  ELECTRIC  AND  MANUFACTURING  C  OMPANY 
has  been  formed  at  St.  Joseph,  Mo.,  under  the  laws  of  Missouri,  with 
a  capital  stock  of  $10,000.  Mr.  G.  D.  Berry  is  the  president  and  Mr. 
F.  C.  Uhlman  is  the  secretary  and  treasurer.  The  company  will  do 
a  general  jobbing  business,  construct  private  lighting  and  telephone 
lines  and  plants,  and  also  push  the  dynamo  and  motor  trade  in  the 
St.  Joseph  territory,  the  city  itself  having  a  population  of  102,987. 
Mr.  G.  D.  Berry,  who  is  the  manager,  was  for  15  years  purchasing 
agent  for  the  St.  Joseph  and  G.  I.  Railway.  Mr.  D.  D.  Berry,  elec- 
trician, was  in  the  Westinghouse  factory  for  three  years  as  a  student, 
etc.,  and  worked  for  about  a  year  with  the  Geo.  A.  Fuller  Construc- 
tion Company.  Mr.  F.  W.  Mackey,  formerly  local  manager  for  the 
Bell  Telephone  Company,  has  charge  of  the  telephone  department, 
which  will  push  the  undeveloped  business  of  inter-communicating 
systems  and  rural  lines. 

ELECTRIC  CARRIAGE-CALL  SYSTEM.— Several  contracts 
have  recently  been  made  by  the  Electric  Carriage-Call  Co.,  of  1402 
Broadway,  New  York,  which  is  now  installing  its  system  at  the 
Metropolitan  Opera  House,  New  York,  six  boxes  ;  Wallack's  Theatre, 
New  York,  two ;  Providence,  R.  I.,  Opera  House,  one ;  Star  Theatre, 
Buffalo,  N.  Y.,  one ;  Williswood  Theatre,  Kansas  City,  Mo.,  one ; 
Garrick's  Theatre,  Philadelphia,  one;  San  Francisco,  Calif.,  one;  and 
one  for  the  exhibition  room  of  the  Boston  Edison  Company.  The 
system  was  thoroughly  investigated  by  the  directors  of  the  Metro- 
politan Opera  House,  who  saw  it  in  operation  at  the  Herald  Square 
and  Criterion  Theatres.  A  recent  order  is  from  Belasco's  new  theatre 
on  Forty-second  Street,  New  York  City;  and  the  system  will  be 
used  this  winter  at  Madison  Square  Garden  for  the  Horse  Show  and 
other  events.  The  company  is  looking  for  agents  in  the  various 
unrepresented  cities. 

THE  UNIVERSITY  OF  ILLINOIS  has  taken  advantage  of  the 
perfection  of  the  220-volt  incandescent  lamp  and  the  recent  revision 
1  of  the  National  Electrical  Code  of  the  Fire  Underwriters,  permitting 
I  the  use  of  500-volt  distribution  within  buildings,  by  installing  a  440- 
volt  plant  for  the  lighting  of  the  five  new  buildings  at  Champaign. 
Two-phase  alternating  current  will  be  used,  and  each  phase  will  be 
treated  as  a  single-phase  circuit,  operated  on  the  three-wire  system, 
the  neutral  wire  being  supplied  with  current  from  an  auto-trans- 
former. The  exhaust  from  the  steam  engine  plant  operating  the 
generators  is  to  be  used  in  heating  the  buildings.  The  generating 
station  contains  two-belted,  two-phase  generators,  one  of  50  kw  and 
one  of  75  kw,  operated  at  440  volts,  to  which  will  shortly  be  added  an 
engine-type,  revolving  field,  120-kw  alternator,  purchased  from  the 
Westinghouse  Electric  and  Manufacturing  Company. 


BULLOCK  ELECTRIC  MANUFACTURING  COMPANY,  Cin- 
cinnati, Ohio,  has  begun  work  on  four  direct-current  generators  for 
the  Pittsburg  Reduction  Company,  at  Massena,  N.  Y.,  in  connection 
with  the  work  on  which  an  article  appeared  in  these  columns  last 
week.  These  generators  will  be  of  2,200  kw  each,  500  volts,  140 
r.  p.  m.,  with  double  commutators ;  two  generators  on  one  water- 
wheel  set.  The  present  equipment  at  the  St.  Lawrence  Power  Com- 
pany's plant  is  alternating  current,  but  the  Pittsburg  Reduction  Com- 
pany uses  direct  current,  and  is,  therefore,  putting  in  this  apparatus 
to  avoid  the  conversion  which  would  otherwise  be  necessary,  as  at 
Niagara. 

WATER-POWER  PLANT  FOR  RUSSIAN  MINES.— The  Cau- 
casus Copper  Company,  of  South  Russia,  through  its  engineer,  J. 
Stanley  James,  who  came  to  the  United  States  for  the  purpose,  has 
placed  a  contract  for  a  500-hp  hydraulic  plant,  which  will  be  utilized 
for  operating  the  company's  extensive  mines.  The  General  Electric 
Company  will  furnish  two  150-kw  generators.  The  water-wheels, 
two  units  of  250  hp  each,  will  be  supplied  through  the  New  York  office 
of  the  Pelton  Water-Wheel  Company,  143  Liberty  Street.  Shipment 
by  steamer  to  Batoum  will  be  made  in  about  15  days.  The  plant 
will,  it  is  anticipated,  be  considerably  increased  in  the  near  future. 

MAXWELL  Vl.  MAYER  ELECTRIC  COMPANY  is  a  new  in- 
corporation under  the  laws  of  New  Jersey,  with  a  capital  stock  of 
$100,000;  the  business  taken  over  being  that  started  by  Mr.  M.  M. 
Mayer  under  his  own  name  some  eight  years  ago,  and  made  into  a 
company  about  four  years  ago.  It  now  contemplates  doing  busi- 
ness on  a  larger  scale  by  increasing  its  productive  and  selling 
capacity.  The  officers  are :  Maxwell  M.  Mayer,  president ;  F.  Deh- 
renberger,  secretary,  and  Frank  Skidmore,  treasurer.  The  concern 
has  its  dynamos  and  motors  in  use  all  over  the  world. 

THE  INDIA  RUBBER  AND  GUTTA  PERCHA  INSULATING 

COMPANY,  of  Yonkers,  N.  Y.,  is  installing  alternating-current 
motors  to  replace  a  number  of  small  isolated  steam  engines  formerly 
used  for  driving  the  carpenter  shops  and  the  winding  and  braiding 
departments.  A  recent  purchase  from  the  Westinghouse  Electric  and 
Manufacturing  Company  includes  motors  of  the  following  sizes : 
i-hp,  5-hp,  lo-hp  and  15-hp.  The  manager  of  the  company  states 
that  the  motors  are  very  satisfactory  in  the  work,  and  that  he  is  very 
much  pleased  with  them. 

ELECTRICAL  PLANT  FOR  MEXICO.— The  Descubridora 
Mining  and  Smelting  Company,  of  Descubridora,  Mexico,  is  about 
to  add  to  its  electrical  plant,  which  was  recently  designed  with  a  view 
to  considerable  extensions  by  Albert  A.  Cary,  95  Liberty  Street. 
David  Gough,  the  company's  general  manager,  is  now  in  the  United 
States  for  the  purpose  of  placing  contracts.  He  is  a  guest  at  the 
Holland  House.  Thomas  H.  Watkins  is  president  of  the  company. 
The  New  York  offices  are  at  68  William  Street. 

THE  STANLEY  RULE  AND  LEVEL  COMPANY,  of  New 
Britain,  Conn.,  is  about  to  adopt  electric  driving  throughout  its  works. 
Il  has  recently  purchased  from  the  Westinghouse  Electric  and  Ma'^u- 
facturing  Company  a  375-kw,  500-volt,  direct-current,  engine-type 
generator,  to  be  operated  in  connection  with  a  marine-type  engine, 
running  at  200  r.  p.  m.,  furni'^hed  bv  Westinghouse,  Church  Kerr  & 
Co. 

TO  BUILD  TRANSMISSION  LINE.— The  Kern  River  Com- 
pany, which  recently  let  contracts  for  electric  generators  and  vater- 
wheels  for  a  io,ooo-kw  transmission  plant,  to  be  located  12  miles 
below  Kernville,  Calif.,  will  soon  let  contracts  for  the  building  of 
the  transmission  line.  The  distance  from  the  station  to  Los  Angeles 
will  be  from  no  to  125  miles. 

LIGHTING  GOULD'S  PRIVATE  CAR.— Mr.  George  Gould's 
private  car  "Atlanta,"  now  being  completed  at  the  car  works  at  St. 
Charles,  Mo.,  and  which,  it  is  stated,  will  be  a  veritable  rolling  palace, 
costing  $150,000,  is  being  equipped  with  the  Consolidated  "Axle  Light" 
system  of  electric  lights  and  fans. 

BRAZILIAN  LIGHTING  AND  TRACTION  SCHEME.— It  is 
proposed  to  light  the  City  of  Maranhao,  Brazil,  electrically,  and  to 
construct  an  electr'c  traction  system  there.  Two  engineers,  James 
Robert  Hislop  and  Edmund  Clayton  Barker,  are  interested  in  the 
project. 

THE  PENNSYLVANIA  SALT  MANUFACTURING  CO.,  of 
Wyandotte,  Mich.,  has  recently  purchased  a  number  of  direct-current 
motors  from  the  Westinghouse  Electric  and  Manufacturing  Company. 
for  installation  in  its  plant  at  Wyandotte. 

BIDS  WANTED.— The  Department  of  the  Interior,  Washington. 
is  inviting  bids  until  October  i,  on  the  erection  of  an  electric  light 
and  power  plant,  etc.,  for  the  Government  Hospital  for  the  Insane, 
Washington,  D.  C. 

THE  MANSFIELD  ENGINEERING  COMPANY.  Mansfield, 
Ohio,  has  prepared  plans  for  the  installation  of  a  power  plant  at  the 
Sawyer  Sanitarium,  at  Marion,  Ohio.  Considerable  new  machinery 
will  be  purchased. 
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THE  TELEPHONE. 


NEW  DECATUR.  ALA.— The  Soutlicrn  ConHruction  &  Telephone  Company 
of  ToleJo,  Ohio,  bu  afplied  for  a.  telephone  franchise  in  this  place. 

SA.V     I  KA.SCISCO,    CALIF.— The    Pacific    States    Telephone    &    Telegraph 

Comi>uny  ha*  filcj  an  answer  through  its  attorneys  in   the  suit  brought  by  the 

City   of   San    Francisco  to   compel   the   payment   of    $280,000    delinquent    Uxes 

t-ffviivir  (fym  (tct.  8,  1S98.     These  are  license  Uxes  imposed  by  the   Board  of 

c   rate  of  $2  per  year   en  each  of  the  company's  nickel  in-the 

Jt   is  denied  that    these  boxes  are   slot   machines,   within  the 

-dinance   which   require  a  tax   of  $2   on   all  apparatus  having 

nt.      It  is  claimed   by  the   company    that  the  license   tax    is   a 

■.  there  is  paid  in  annually  at  least  $36,753  on  the  assessment 

of  Its  properties.     The  Ux  ordinance  was  passed  some  years  ago,  but  no  attempt 

•wa^  made  to  enforce   it  with  reference  to  telephone  boxes  until    1898,  when  an 

.lice    was   passed   directing   the   Tax    Collector   to   begin    legal   proceedings 

■    the    telephone    company    for   the   delinquent    boxes. 

COLORADO  SPRINGS,  COLO.— The  El  Paso  County  Telephone  Company 
has  l>ecn  incorf^ratcd  with  a  capital  stock  of  $200,000  by  R.  J.  Belles,  H.  P. 
Lillibridgc,  J.    F.    Sanger   and  others. 

MODE,  ILL.— The  Holland  Township  Telephone  Company,  capital  $1,500, 
has  been  incorporated  by  \V.   B.  I^ntz,  J.  E.  Gallagher  and  S.   A.   Egan. 

ALTf)N,  ILL.- The  Kinloch  Telephone  Company  has  begun  work  string- 
ing cables  in  cycry  street  in  this  city  and  upper  Alton.  An  additional  cable 
was  found  necessary  to  accommodate  increasing  business. 

JERSKYVILLE,  ILL.— The  Jcrseyville  Telephone  Company  has  extended 
its  suburban  service  by  running  direct  wires  into  Otterville,  McClusky,  Dow, 
Ncwburn,  Fidelity,  Medora  and  Kane.  No  toll  is  charged  subscribers  for  this 
extra    service. 

ALTON,  ILL. — The  Calhoun  Telephone  Company,  incorporated  to  construct 
•  telephone  line  from  Grafton,  in  Jersey  County,  through  Calhoun  County  to 
Pike  County,  has  started  construction  work.  The  new  line  will  connect  at 
Grafton  with  the  long  distance  system,  and  an  exchange  will  be  established  at 
Grafton. 

t'PLAND,  IND. — There  is  talk  of  building  a  telephone  line  from  this  place 
i<>  Jadden  and  Dundcl. 

MICHIGAN  CITY,  IND.— A  short  time  before  Lewis  Russell  was  to  be  taken 
lo  the  scaffiild  and  executed  for  murder.  Warden  Reid,  of  the  Northern  Indiana 
Pri»on,  received  a  telephone  message  from  Governor  Durbin  respiting  the 
doumcd  man  for  thirty  days.  This  is  the  first  instance  of  use  of  the  telephone 
by  an  evtcuiive  for  such  a  purpose  in  this  State. 

INDIAN.NPOLIS,  INI).— In  the  suit  of  the  Western  Electric  Company 
against  the  United  Telephone  Company,  of  Marion,  and  Hugh  Dougherty,  as 
|irr*ii|ent,  in  the  United  States  Court,  asking  that  the  Marion  Company  be  re- 
»lraincd  from  the  use  of  a  certain  multiple  switchboard  in  its  telephone  exchange, 
the  drfcntlcnt  ha*  filed  an  answer  which  denies  this  exclusive  right  of  the  plain- 
tiff company   lo  this   form  of  board. 

INDIANAPOLIS,  IND.-The  Western  Union  Telegraph  Company  has  asked 
the  United  .Stale*  Court  to  perpetually  enjoin  the  tax  boanl  from  certifyinij 
the  valuation  made  of  it*  properly  this  year.  The  board  fixed  the  valuation 
of  its  pro|>erty  in  (his  State  at  $2,242,722,  while  the  company  insists 
that  il  should  not  have  exceeded  $1,164,622.  The  board  reduced  the 
valuation  from  $Aj  lo  $57  a  mile  on  account  of  the  alleged  reduction  of 
local  service  by  reason  of  the  popular  use  of  telephones,  but  this  reduction 
was  in*unfiricnl   lu  satisfy  the  company,  hence  the   suit. 

EVANSVII.LE.  IND.     Mayor  Covert  and  the  city  allorney  still  insist  that  the 

mimiripal   Irlephonc  »y»lem  will  l»e  a   reality,   and   that   the  municipal  telephone 

■  inr=ii..n  il  furthrr  from  being  a  dead  i^»uc  now  than   ever  before.     They   say 

.  ili.rt*  of  banki  and  other  capilali»ls  have   subscribed   liberally   for  stock,  thow- 

'  i"  the  plan.     Mayor  Covert  claims  that  when  the  council 

1  •■  Ihc  Cumberland  Company  and  ordered   il  to  quit  busi- 

It  opened  up  Uic  way  for  the  municipal  plant,  and  that 

•il.Tle    lo   put    their   money    in   the   scheme.      The    mayor 

-t    few  days  there  will   l>c   material   dcvclopmentr.   in   the 

iixiiiH  ipi>l  telephone  question  and   that  he  is  confident   the  success  of   the   plan 

I*  aaturtd. 

INDI.WAPOI.I.S  IND.  During  Ihc  closing  session  of  Ihc  Sta«  ax  Board, 
Ihr  vnliiaii.in*  of  trlrt'hone  romp-^nir*  were  reduced  in  many  instances.     It  was 

.'Il  companies,  that  many  of  them  were 
'iR  al  a  loss.     Many  of  the  larger  com- 

"••■    and   while   future  prospects  are  good, 

ire   not    in  rnt    time   lo    stand   increased    taxation. 

ii.>nc   men    I-  .   I    that    the    low    rales    with    which    the 

public  is  furnished  telephone  service  make  it  impossible  for  tlic  companies  at 
the  present  time  to  reap  substantial  profits  from  the  husincM.  It  was  brought 
out  that  a  great  many  companies,  in  order  to  obtain  franchises,  had  agreed 
to  furni«h  telephone  rales  that  are  loo  low.  The  total  assessment  on  telephones 
will   l>e   $600,000  hiRher  this  year   than  last. 

JEFI-KRSON.  I  A,  A  mutual  telephone  company  was  organited  here  re- 
cently for  the  farmers  in  the  vicinity  and  toward  Jackson. 

niNDMAN,  KY.-The  bu«ines»  men  of  this  place  are  talking  of  building  a 
telephone  line  lo  Hatard.  Perry  County. 

BOWLING  GREEN.  KY.-  The  city  has  sold  al  public  auction  the  fran- 
<hi»c  for  an  indc|>endcnt  telephone  exchange.  The  right  was  purchased  by 
J    E.   Molt.     Wires  arc  to  l>e  placed   underground. 


BALTIMORE,  MD. — The  Maryland  Telephone  Company,  an  independent 
line,  is  completing  many  extensions.  The  most  important  is  a  long  distance 
line  to  Wilmington,  Del.,  and  Philadelphia.  The  line  between  Baltimore 
and  Philadelphia  will  be  opened  in  about  two  weeks.  In  ten  days  still 
another  important  long  distance  connection  will  be  opened.  This  is  the  line 
to  York,  Pa.  It  will  connect  with  the  Baltimore  company  10,000  telephones 
in  the  southern  part  of  Pennsylvania,  western  part  of  Maryland,  and  in 
several   towns   in   Virginia  and   West    Virginia. 

JACKSON,  MISS. — The  railroad  commission  has  increased  the  valuation  of 
the  Cumberland  Telephone  Company's  lines  in  Jackson  and  four  other  lead- 
ing  towns   from   $75  to   $200  and   from  $10   to  $40   for  side   lines. 

ST.  CHARLES,  MO. — A  telephone  cable  has  been  laid  across  the  ri\-er,  con- 
necting the  power  house  of  the  St.  Louis,  St.  Charles  and  Western  Railway  at 
the  foot  of  Adams  Street,  in  this  city,  with  the  stations  on  the  line  in  St.  Louis 
County. 

ST.  LOUIS,  MO. — The  assessed  valuation  of  some  corporations  has  been 
materially  decreased  by  the  State  board  of  equalization.  This  has  partially  ma<le 
up  by  an  increase  in  the  valuation  of  others.  The  assessed  valuation  for 
1902  of  the  property  in  St.  Louis  of  each  corporation  is  as  follows:  Western 
Union  Telegraph  Company,  $83,926.99;  Missouri  District  Telegraph  Company, 
$'S.>rS-48;  Pacific  Mutual,  $6,353.91;  American  Telephone  and  Telegraph  Com- 
pany, $2,333-91;  Bell  Telephone  Company,  $823,134.-2;  Kinloch  Telephone 
Company,  $750,000. 

JEFFERSON  CITY,  MO.— The  State  board  of  equalization  has  completed 
its  work  of  fixing  the  assessment  on  the  telegraph,  railroad  and  telephone 
properties  in  Missouri  for  taxes  for  1902.  The  telephone  companies  were 
assessed  this  year  for  the  first  time,  their  assessments  being  as  follows:  Bdl 
lines,  $900,000;  Kinloch,  $750,000;  Missouri  &  Kansas,  in  Kansas  City,  $450,000. 
The  local  assessors  also  assessed  these  properties  and  the  State  board  allowTd 
their  assessments  to  stand  except  in  the  cases  of  the  big  companies  in  the  cities 
The  principal  increases  are  as  follows:  W'estern  Union  Telegraph  Company, 
$200,000;    Postal    Telegraph   Company,   $60,000. 

LE  ROY,  N.  Y. — The  Bell  Telephone  Company  has  been  granted  a  fraa 
chise  to  do  business  in  this  place. 

TUXEDO  PARK,  N.  Y.— The  telephone  exchange  at  Tuxedo  Park  was  de 
stroyed   by  fire  on   the  night   of  Aug.  29. 

JAMESTOWN,  N.  Y. — At  a  recent  meeting  of  the  Home  Telephone  Com- 
pany, of  Jamestown,  arrangements  were  made  to  secure  long  distance  service 
with  the  Inter-Ocean  Long  Distance  Telephone  Company. 

EASTON,  N.  Y. — A  telephone  company  has  been  organized  here  with 
I-".   O.    Ives,   president;    E.   H.    Borden,   secretary;  and    E.  J.    Skiff,   treasurer. 

WILLISTON,  N.  D.— The  VVilHston  Telephone  Exchange  has  been  incor- 
porated with  a  capital  stock  of  $25,000  for  the  purpose  of  establishing  and 
maintaining  a  telephone  system  at  Williston  and  to  extend  it  in  time  through 
Minnesota,  Wisconsin,  Montana  and  North  Dakota.  Incorporators:  D.  J". 
Collins,   S.   Dow  and  Geo.   Dow,  Jr.,  of  Madison,   Wis. 

MIDDLETOWN.  OHIO.— Representatives  of  the  Dayton  Home  Telephone 
Company  have  asked  for  a  franchise  to  install  their  system  here. 

MARION,  OHIO. — The  Central  Union  Telephone  Company  is  making  numer- 
ous improvements  to  its  system  at  this  point  as  well  as  at   LaRue. 

SALEM,  OHIO. — The  North  Georgetown  Telephone  Company  has  extended 
its  lines  to  Westville  and  will  probably  further  extend  them  to  Bcloit. 

KENTO.N,  OHIO. — The  Grocers'  Association  has  decided  to  use  only  one 
telephone  system,  but  which  one  is  a  question  not  yet  settled.  It  will  be  decided 
by   vote. 

DELAWARE,  OHIO.— The  Stromberg-Carlson  Telephone  Manufacturing 
Company  of  Chicago  has  the  contract  for  installing  a  new  switchboard  for  the 
Delaware  Citizens'  Telephone  Company. 

SALEM,  OHIO. — Exchange  operators  employed  at  the  Salem  exchange  of 
Ihc  Columbiana  County  Telephone  Company  went  on  strike  recently.  They 
ask  for  a  33  per  cent,  increase  in  wages. 

PAULDI.XG,  OHIO.— The  Paulding  Home  Telephone  Company  is  making 
numerous  improvements  at  Payne  and  vicinity.  Several  small  towns  in  the 
vicinity  of    Payne  are  being  connected  up. 

TOLEDO,  OHIO.— Manager  Hamlin,  of  the  Toledo  Home  Telephone  Com- 
pany, announces  that  his  company  has  3,000  telephones  in  operation.  The  ooo*.- 
pany  began   charging   for  service  on   Sept.    1. 

YOUNGSTOWN,  OHIO— Mr.  W.  W.  Johnson,  formeriy  manager  for  the 
Central  Union  Telephone  Company  at  Y'oungstown,  has  accepted  the  position 
of  supcrintedent  of  the  American  Telephone  &  Telegraph  Company  at  Atlanta, 
Ga. 

SPRINGFIELD,  OHIO.— The  Springfield  &  Xcnia  Telephone  Company 
will  commence  work  at  once  on  the  erection  of  poles.  The  company  will  buiH 
a  fine  Mock  for  an  exchange  building.  An  effort  will  be  made  to  have  the 
exchange    in    operation   this   winter. 

TOLEDO,  OHIO. — The  Northern  Ohio  Construction  Company  has  been  in- 
corporated with  $10,000  by  R.  C.  Packard.  Alfred  W'.  Allen.  C.  B.  Lloyd, 
Wm.  H.  Croldcn  and  I.  H.  Packard.  It  will  construct  telephone  and  telegraph 
lines.  The  company  will  construct  a  telephone  exchange  at  Ottawa,  111.,  where 
a  franchise  has  been  secured. 

CLEVLLAND,  OHIO— The  Gevclrnd  Telephone  Company  (Bell)  has 
adopted  a  new  plan  of  adxertising  its  service.  For  $1  it  cffers  to  install  for 
a  {>eriod  of  six  months  an  unlimited  residence  telephone  equipped  for  outgoing 
service  only.  It  is  expected  that  by  the  end  of  six  months  the  user  will  be- 
come 90  attached  to  the  telephone  that  be  will  subscribe  for  some  other  class 
of  service.  If  he  does  not,  the  telephone  will  be  taken  out  at  the  end  of  six 
months.  A  large  number  of  new  subscribers  have  been  obtained  for  the  seiTricc, 
and  it  is  estimated  that  at  least  one  half  will  become  permanent  subscribers. 
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CLEVELAND,  OHIO. — The  Everett-Moore  syndicate  announces  that  the 
Federal  Telephone  Company  is  to  be  dissolved,  and  that  the  remaining  constitu- 
ent companies  are  to  be  sold.  The  syndicate  will  retain  its  interests  in  the 
United  States  Telephone  Company  (the  long  distance  company)  and  in  the 
Cuyahoga  Telephone  Company  (the  Cleveland  Company),  but  these  will  be 
handled  as  separate  enterprises.  Eleven  of  the  subsidiary  companies  have  been 
sold,  leaving  twelve  for  sale.  H.  A.  Everett  is  quoted  as  saying  that  the  syndi- 
cate in  these  sales  is  not  clearing  anything  above  its  equity,  hence  there  is 
little  possibility  that  when  the  final  clearing  up  takes  place,  there  will  be  much 
left  for  the  stockholders  of  the  Federal  Telephone  Company. 

YORK,  PA. — By  the  consummation  of  a  deal  of  the  independent  telephone 
companies  of  Maryland  and  Pennsylvania,  York  will  soon  have  direct  communi- 
cation with  Baltimore.  Philadelphia,  Wilmington,  Charleston  and  other  cities 
in  Maryland,  Pennsylvania,  Delaware,  Virginia  and  West  Virginia.  The  lines 
of  the  combined  compnny  will  meet  at  the  Maryland  and  Pennsylvania  border. 
It  is  expected  that  the  Maryland  and  other  extensions  will  be  completed  within 
a    fortnight. 

DENTON,  TEX. — The  Southwestern  Telegraph  and  Telephone  Company 
has  been  granted  a   franchise  at  this  place. 

CLEBURNE,  TEX. — The  City  Council  has  granted  a  franchise  to  Messrs. 
F.  B.  McElroy,  of  Ft.  Worth,  and  J.  H.  Keith,  of  this  city,  for  the  construction 
of  a  new  telephone  system  here. 

RICHMOND,  VA. — The  new  Bell  telephone  system  has  been  completed. 
Over  3,400  lines  are  now  installed  and  the  switchboard  will  accommodate  3,800 
additional  lines,  giving  a  capacity  of  over  28,000   telephones. 

LA  CROSSE,  WIS. — The  operators  of  the  La  Crosse  Independent  Telephone 
Company  struck  recently  because  Miss  Jennie  Irwin,  the  chief-operator,  it  is 
alleged,  was  "stuck-up."  The  girls  have  no  other  grievance,  but  at  last  ac- 
counts a  settlement  of  the  trouble  was  not  in  sight.  The  service  is  crippled 
and  150  business  men  have  petitioned  the  company  to  listen  to  the  girls'  de- 
mand.    The  petition  has,  however,   been  ignored. 


ELECTRIC   LIGHT  AND  POWER. 


JUNEAU,  ALASKA. — The  Juneau  Power  Company  has  been  incorporated 
for  the  purpose  of  installing  a  io,ooo-hp  electric  power  plant  to  supply 
Juneau  and  vicinity. 

BISBEE,  ARIZ. — ^The  Douglas  Improvement  Company,  Bisbee,  will  con- 
struct an  electric  lighting  plant  and  an  ice  plant. 

CORONA,  CALIF.,  is  to  have  a  municipal  electric  lighting  plant.  The 
City  Trustees  have  authorized  F.  A.  Worthley  to  draw  up  specifications  for  the 
initial  installation  of  at  least  loo-hp. 

YREKA,  CALIF. — A.  H.  Barr  has  filed  water  rights  on  3,000  inches  of 
water  of  Aetna  Creek  near  Yreka  for  the  purpose  of  developing  power  in  con- 
nection with  an  electric  plant. 

LOS  ANGELES,  CALIF.— The  Pacific  Light  &  Power  Company  of  Los 
Angeles  is  the  merger  company  into  whose  system  the  Kern  River  plant  will 
feed.     It  is  owned  by  the  Huntington-Hellman  syndicate. 

SAN  FRANCISCO,  CALIF.— The  Northern  California  Power  Company  has 
completed  a  new  substation  in  Redding,  Calif.  A  ten-mile  transmission  line  is 
being  constructed  to  Horsetown,  on  Upper  Clear  Creek,  where  power  will  be 
furnished  for  gold  dredging.  A  branch  line  will  supply  power  for  motor  pump- 
ing for  irrigating  land.  The  new  extension  to  Willows  has  just  been  completed. 
Other  extensions  will  be  made  and  the  transmission  line  from  Red  Bluff  to 
Corning  will  be  rebuilt  this  year.  It  is  expected  that  the  company  will  furnish 
electric  power  to  operate  a  projected  electric  railway  from  Willows  to  the 
Sacramento  river. 

SAN  FRANCISCO,  CALIF.— It  is  reported  that  the  Bay  Counties  Power 
Company  has  made  an  offer  to  build  a  power  house  and  substation  for  the 
Oakland  Transit  Consolidated,  in  Oakland,  Calif.  When  the  Transit  Company 
placed  its  large  bond  issue,  provision  was  made  for  the  sum  of  $300,000  for  the 
construction  of  an  electric  power  house  at  Emeryville.  This  is  to  be  built 
whenever  the  directors  consider  it  necessary.  At  present  a  large  amount  of 
current  for  the  operation  of  the  Transit  Company's  street  railway  system  is 
purchased  from  the  Bay  Counties  Power  Company.  The  supposition  is  that  by 
providing  for  the  installing  of  a  reserve  power  plant  the  Transit  Company  would 
insure  the  securing  of  low  rates  for  electric  power  from  the  companies  having 
transmission  lines.  By  offering  to  build  a  plant  in  Oakland  the  Bay  Counties 
Power  Company  would  make  sure  of  retaining  the  business  of  the  street 
railways. 

LOS  ANGELES,  CALIF. — The  Edison  Electric  Company  of  Wyoming,  which 
was  incorporated  recently,  proves  to  be  the  Los  Angeles  Edison  Company,  a 
copy  of  the  articles  having  been  forwarded  to  Los  Angeles  for  filing  with  th* 
County  Clerk.  The  capital  stock  is  $6,000,000.  The  trustees  are  Henry  Fisher. 
John  B.  Miller,  H.  H.  Sinclair,  F.  H.  Rindge,  John  S.  Cravens,  James  C. 
Drake,  William  R.  Staats,  J.  S.  Torrence  and  W^alter  S.  Wright.  It  amounts 
to  a  formal  consolidation  of  the  Edison  Electric  Company,  of  Los  Angeles,  the 
Redlands  Electric  Light  and  Power  Company,  the  Southern  California  Power 
Company  and  the  California  Power  Company.  The  Redlands  Company  is  com- 
pleting a  large  electric  transmission  plant  known  as  Mill  Creek  No.  3.  The  South- 
ern California  Power  Company  built  the  80-mile  electric  transmission  line  from 
the  Santa  Ana  river  to  Los  Angeles.  The  California  Power  Company  has  made 
preparations  to  install  a  is,ooo-kw  plant,  which  will  be  located  on  the  Kern 
River  and  will  transmit  current  116  miles  to  Los  Angeles.  Additional  plants 
will  be  installed  as  the  business  grows  and  other  cities  will  be  supplied  with 
electric  power. 

WASHINGTON,  D.  C— The  Potomac  Electric  Power  Company  and  tho 
United  States  Electric  Light  Company  Company  of  this  city  have  been  merged 
under  the   name  of  the  former  company,   and  the   capital   stock  of  the  Potomac 


Electric  Power  Company  increased  from  $1,000,000  to  $3,000,000.  By  the 
deed  of  reorganization  the  Potomac  Company  purchased  the  United  State* 
Company,  paying  $3,250,000  in  stock  of  the  Potomac  Company.  All  the  float- 
ing debt  and  contracts  of  the  United  Statj^s  Company  will  be  assumed  by  the 
Potomac  Company  and  to  this  end  $6,500,000  mortgage  bonds  will  be  issued. 

BELLEVILLE,  ILL.— The  Belleville  CJas  Light  and  Coke  Company  has  in- 
creased its  capital  stock  from  $150,000  to  $300,000. 

PANA,  ILL. — The  city  has  awarded  a  contract  for  the  erection  of  a  munici- 
pal electric  light  plant  to  T.  C.  Reid,  of  St.  Louis.  Mr.  Reii  proposes  to  erect 
a  plant  with  a  capacity  of  82  arc  lamps  of  2,000  candle  power  each  for  $16,000, 
the  Council  to  pay  for  it  in  installments.  Before  the  work  is  begun  a  majority 
of  the  property-holders  must  sign  a  petition  for  it,  after  which  the  erection  of 
the  plant  will  be  begun  at  once.  For  the  last  month  the  city  has  been  in 
darkness,  the  Council  being  unable  to  reach  an  agreement  with  the  Pana 
Modern  Electric  Light  Company.  The  city  will  accept  the  last  proposition  of 
$5  a  month  per  light  until  the  municipal  plant  has  been  completed. 

SIOUX  CITY,  lA. — The  Sioux  City  Gas  &  Electric  Company  is  spending 
$25,000  in  rewiring  the  entire  city  and  equipping  the  electric  light  system 
with   new   poles. 

PLAQUEMINE,  LA. — The  town  of  Plaquemine  has  granted  a  franchise  to 
Dr.  W.  A.  Holloway  and  associates  for  an  electric  and  power  plant. 

ST.  LOUIS,  MO. — A  bill  authorizing  the  creation  of  a  sinking  fund  with 
which  to  install  and  operate  a  municipal  lighting  plant  has  been  prepared  by 
the  president  of  the  Board  of  Public  Improvements.  A  certain  per  cent,  ot 
municipal  revenues,  the  bill  provides,  shall  be  set  aside  each  year  for  six 
years  for  the  construction  of  the  plant. 

HUNTINGTON,  N.  Y.— The  Town  of  Huntington  Light  and  Power  Com- 
pany of  Huntington,  Suffolk  County,  has  been  formed;  capital,  $75,000. 
Directors:  W.  N.  Baylis,  H.  S.  Brush,  and  Douglas  Conklin,  of  this  place. 

GENEVA,  OHIO. — C.  W.  Goodrich,  of  this  place,  has  bought  the  material 
and  equipment  of  the  old  electric  lighting  plant. 

GALION,  OHIO. — The  Gallon  Gas  Light  Company  has  submitted  a  propo- 
sition for  the  purchase  of  the  municipal  lighting  plant.  The  company  pro- 
poses to  improve  the  plant. 

EUGENE,  ORE. — An  offer  has  been  made  for  the  purchase  of  the  electric 
lighting  plant  in  Eugene  by  representatives  of  Eastern  capitalists.  It  is 
represented  that  a  system  of  electric  railways  will  be  built  through  the  Willa- 
mette Valley,  which  will  be  operated  from  water  power  electric  plants  to  be 
established  at  various  points.  It  is  also  claimed  that  a  number  of  electric 
power  plants  will  be  constructed  and  operated  through  the  territory  extending 
from  San  Francisco  to  Portland,  Ore.  It  is  not  known  who  are  the  backers 
of  the   proposed  enterprise. 

WINNSBORO,  S.  C. — The  city  lighting  bonds  have  been  sold  to  a  Northern 
firm  and  W.  B.  Smith-Whaley,  of  Columbia,  S.  C,  has  been  selected  to  en- 
gineer the  installing  of  the  electric  plant. 

OTTAWA,  ONT. — The  new  stone  power  house  of  the  Consumers  Electric 
Company,  of  Ottawa,  which  is  affiliated  with  the  Hull  &  Ottawa  Power  Com- 
pany, has  just  completed,  and  the  machinery  has  all  been  installed  with  the  ex- 
ception of  the  switchboard.  The  temporary  frame  structure  will  be  abandoned 
shortly.  About  10,000  horse  power  has  been  developed  for  heat,  light  and 
power,  which  can  be  furnished  in  large  quantities.  Over  $500,000  has  been 
expended  on  this  work.  An  idea  of  its  magnitude  may  be  gained  when  it  is 
said  that  over  125,000  cubic  feet  of  solid  rock  has  been  excavated.  The  com- 
pany is  now  in  a  position  to  furnish  about  12,500  horse  power  of  electrical 
energy. 


THE  ELECTRIC  RAILWAY. 


SAN  FRANCISCO,  CAL I F.— Solicitors  are  at  work  in  Nevada  County, 
Calif.,  seeking  to  secure  rights  of  way  for  the  construction  of  an  electric  rail- 
way from  Marysville  to  Newcastle,  Auburn  and  other  points. 

SAN  FRANCISCO,  CALIF.— The  United  Gas  &  Electric  Company,  which 
distributes  the  current  of  the  Standard  Electric  Company  in  the  counties  south 
of  San  Francisco,  has  been  negotiating  for  some  time  with  the  owners  of  the 
San  Jose  &  Santa  Clara  Railroad  Company  for  the  purchase  of  the  electri': 
railway  lines.  This  deal,  which  is  likely  to  be  consunmated,  would  give  the 
Gas  &  Electric  Company  control  of  all  the  lighting  and  power  enterprises 
in  S?n  Jose.  The  Standard  Electric  current  was  recently  turned  into  the 
lighting  circuits  of  the  city  for  the  first  time  and  the  local  electric  lighting 
plant  was  shut  down.  A  large  steam-power  reserve  station  is  kept  ready  for 
emergencies. 

HONOLULU,  HAW.\II.— The  Honolulu  Rapid  Transit  Company,  Honolulu, 
has  been  granted  a  franchise  by  the  Superintenden.  of  Public  Works  for  the 
co.-struction  <ind  operation  of  an  electric  railway  line  on  the  Waikiki  road. 

NEWCASTLE,  IND. — Chas.  Hernley  has  been  granted  a  street  railway 
franchise    in   this  city. 

ELKHART,  IND.— The  Elkhart,  South  Bend  &  Chicago  Railway  Company, 
which  proposes  to  connect  Elkhart,  South  Bend  and  Mishawaka,  has  fihd  ar- 
ticles of  incorporation.     The  capital  stock  is  placed  at  $15,000. 

INDIANAPOLIS,  IND.— The  Fort  Wayne.  Logansport  &  Lafayette  Traction 
Company,  with  a  capital  stock  of  $1,000,000,  has  been  incorporated  by  the 
Union  Traction  Company  syndicate  to  construct  a  line  from  Fort  Wayne  to 
Lafayette  by  the  way  of  Logansport. 

SOUTH  BEND,  IND.— The  South  Bend  Northern  Railway  has  been  incor- 
porated with  a  capital  stock  of  $10,000.  Clyde  Smith  and  E.  T.  Gaffney  are 
members  of  the  board  of  directors.  The  road  wil!  constitute  a  connecting  link 
between  the  South  Bend  local  system  and  the  South  Bend  &  Southern  Michigan 
electric  railway. 

MADISO.NVILLE,  KY. — An  electric  railway  is  projected  to  run  from 
Morganfield  to  Sebree. 
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J  '.tlSS.— The  citixcfu  of  Jadoon  are  demanding  and  working  for 

•cparatc  ureet  cars  for  white,  and  blacki.  and  if  the  matter  it  not  adjusted 
locallr.  it  will  be  carried  before   the  Stale  Legislature. 

DURHAM.  K.  C— Mr.  Wright  h»  proposed  to  lub^rribe  %iQ,ooo  lor  a.  tweWe- 
nUc    electric  railway  to  Chapel  Hill,  if  the  dtitena  will  inve«  a  limilar  amount 

LANXASTEB.  OHIO —The  Unca«ter  Traction  Company  is  planning  a 
number  of   improvement*.     New   raUs  wUl   be  laid  and  a   portion  of   the   Une 

wil!    ■■      '     "      •-     '•'•' 

,.  —Bids    have    been    called    for    for   the   construction 

of  \,   .      _  :e«jred  by  the  Springfield,  Piqua  &   Sidney  Traction 

Company  for  it*  entrance  to  Springfield. 

CINCINNATI.  OHIO— The  Tennis  Electric  Railway  Company,  of  thi* 
city,  has  secured  a  contract  for  building  the  electric  railway  between  Jefifer 
•on   and    New    Albany,    Ind..    a   distance  of   ten    miles. 

WARREN,  fJHIO.-Ciiiiens  of  Mesopotamia,  Bloomfield,  Greene,  Gustavus 
and  Kinunan  have  sut.Kribed  $300,000  to  the  bond  issue  of  the  proposed 
Kfli  '    ■'■   rren    branch    of    the   Oevcland   &    Sharon    Railway. 

y  OHIO. — With    the    completion    of    the    proposed     Sandusky, 

.    ...i-rrn  Railway.  an<l  of  the  Urbana,  BcllcfonUinc   .Vorthern, 
will   be  an   unbroken   line  of  electric  railways   from    San- 
,   a  distance  of   225  miles. 

COLUMBUS  OHIO.— Several  municipalities  will  endeavor  to  induce  the 
Legislature  to  repeal  the  Thompson  Bill,  passed  last  summer.  The  bill  provides 
that  railwar  crossings  and  bridges  shall  be  lighted  with  arc  lamps.  It  Is 
claimed  the  law  works  a  hardship  on  the  lighting  departments  of  many  towns. 

HAMILTON.  OHIO.-Thc  Miami  &  Erie  Canal  Transportation  Company 
has  brought  up  all  the  canal  boats  operating  on  the  canal  between  Cincinnati 
and  Dayton.  Construction  boats  are  now  operating  between  Cincinnati  and 
Hamilton,  using  direct-current  motors  and  transmission,  but  as  soon  as  the 
Dayton  section  is  completed,  alternating  current  equipment  will  be  used 
throughout. 

YOUNGSTOWN.  OHIO.— Stockholders  of  the  Mill  Creek  Valley  Railway 
Company  and  the  Hamilton,  Glendale  &  Cincinnati  Traction  Company  voted 
unanimously  to  consolidate  the  two  lines  into  the  Cincinnati  &  Hamilton  Trac- 
tion Company,  preparatory  to  a  lease  to  a  new  company  of  which  President 
Schoepf,  of  the  Cincinnati  Traction  Company,  is  at  the  head.  The  new 
company  will  have  fs. 200,000  capital  stock  divided  equally  into  preferred  and 
common.  It  is  announced  that  the  officers  will  be  H.  H.  Hoffman,  president; 
Bayard  Kilgour,  vice-president;  Henry  Burkhold,  secretary-treasurer;  A.  C. 
Bcchl.  assistant  secretary-treasurer,  and  C.  H.  Kilgour,  O.  B.  Brown  and  F.  T. 
Homer    the    remaining   directors. 

AUSTIN,  TKX.— The  Union  Traction  Company,  of  Saginaw,  Mich.,  is  in 
correspondence  with  the  municipal  officers  of  Waco  and  Dallas,  Tex.,  in  regard 
to  building  an  electric  railway  to  connect  those  two  cities.  The  distance  is  more 
than  one  hundred  miles,  but  such  a  road  would  traverse  a  thickly  populated 
section  of  the  State  and  pass  through  a  number  of  thriving  towns. 


NEW    INDUSTRIAL    COMPANIES. 

THE  DICKEY  SUTTON  CARBON  COMPANY  has  been  formed  at  Lan- 
caster. Ohio,  and  will  soon  be  incorporated.  It  will  build  a  factory  for  the 
manufacture   of   carl>ons. 

THE  ELECTRIC  CONSTRUCTION  AND  MACHINERY  COMPANY. 
Rock  Island.  III.,  has  Ixen  incorporated;  capital,  $35,000.  Incorporators:  John 
T.  Marruii,  William  H.  Dichman  and  Herman  T.  Schmidt. 

THE  NEV/  Y«1RK  ELECTRIC  HEADLIGHT  AND  TRAIN  LIGHTING 
COMPANY,  of  Yonkcrs.  has  been  formed;  capital  $1,000.  Directors:  H.  D. 
Crippen  and  W.  J.  Huston,  of  New  York  City,  and  F.  A.  Curtiss,  of  Nutley. 
N.  J. 

THE  ELLIOTT  BROTHERS  ELECTRIC  COMPANY  has  been  incor 
p<irated  at  Cleveland.  Ohio,  with  $3S*ooo  capital,  by  J.  E.  Elliott,  W.  H. 
Elliott.  E.  E.  Elliott.  J.  H.  Colwell  and  K.  L.  Palmer.  They  have  opened 
•  factory  on  Hamilton  Street  and  will  do  all  kinds  of  electrical  repairing, 
making  a   specialty   of   street    railway   work. 


LEGAL. 


LIOI'IDATEl)  DAMACr.S  The  slip-ilated  amount  to  l.r  paid  by  an  electric 
linht  rompstiy  to  a  city,  rnidrr  a  )M>nil  trquiiing  it  to  complrtr  the  inntallation 
of  its  plant,  for  which  the  c.ly  li  ■"=  .-■, >,!,-, 1  the  use  of  its  streets,  within  a  speci- 
fied time,  is  hrlil  in  the  c«»e  o(  nut  Anson,  tn  he  properly  regarded 
MS  liquidated  •Uinagrs.  so  that  ti  wMint  must  he  paid  in  case  of  failure 
to  meet  the  requirement,  although  the  <.i(y  proves  no  actual  damage. 


PERSONAL. 


MR  11  A.  ORR.  superintendent  of  the  Water.  Light  atiJ  Power  Company, 
Andcr!>on.  S.  C,  has  accepted  the  position  of  general  Southern  agent  for  the 
Stanley   Electric  Company. 

MR.  HAYDN  T.  HARRISON,  an  English  electrical  engineer  who  has  been 
In  this  country  for  a  short  time  studying  electric  light  conditions,  sailed  for 
h<inie  at  the  end  of  last  week. 

MR  PAl'L  SCHl'ELER.  of  Mafrdcburg,  Germany,  an  engineer  in  the  rail- 
way service  of  the  Imperial  Government,  is  now  visiting  this  country  to  study 
our  steam  and  eleilrical  methods  of  transportation. 


MR  ANDREW  PINKERTON,  Electrical  Engineer  of  the  American  Sheet 
Steel  Company,  Vandergrift,  Pa.,  was  married  Aug.  30,  at  Apollo,  Pa.,  to  Miss 
Elizabeth  McCauiey,  daughter  of  Dr.  A.  McCauley,  of  that  city. 

MR.  J.  STE^^'.^RT  Thomson,  who  is  well  known  in  machinery  and  elec- 
trical circles  in  .New  York  City  from  his  connection  with  the  New  York 
Safety  Steam  Power  Company,  was  married  on  Sept.  3,  at  Cleveland,  Ohio,  to 
Miss   L.  C.  Thomson,  of  that  city. 

MR.  L.  A.  FERGUSON. — In  the  note  in  last  week's  issue  regarding  Mr. 
Ferguson's  attendance  at  the  Edison  Convention  this  week  it  was  stated  that 
be  was  chief  engineer  of  the  New  York  Edison  Company.  This  was  an  obvious 
error,  the  word  •'.New  York"  having  become  substituted  for  "Chicago."  Mr. 
Ferguson  has  not  left  the  Western  metropolis,  as  might  be  inferred  from  the 
original   item. 

PROF.  H.  HABER,  of  the  Karlsruhe  Technician  Hochschule  has  arrived  in 
the  United  Sutcs,  where  he  will  make  a  study  of  the  American  electrochemical 
industry,  as  a  representative  of  the  German  Bunscn  Society,  to  which  he  will 
lender  a  report  of  the  results  of  his  visit.  Dr.  Haber  is  also  accredited  as  an 
official  delegate  to  the  coming  meeting  of  the  American  Electrochemical  Society, 
at  which  he  will  read  a  paper. 

MR.  EUGENE  LEWIS,  the  well-known  leader  of  New  York's  "electrical 
bar,"  has  just  carried  through  at  Greenwich,  Conn.,  some  verj-  successful  the- 
atricals for  the  benefit  of  a  local  church  fund.  His  wife,  formerly  Miss 
Amy  Busby,  of  the  American  stage,  participated,  and  Mr.  Charles  P.  Geddes, 
as  well  as  Miss  Jessie  Moore,  daughter  of  Mr.  Charles  A.  Moore,  also  were 
active   and  clever   participants 

MR.  A.  H.  KOEBIG,  a  civil  engineer  in  the  service  of  the  Exlison  Electric 
Company  of  Los  Angeles,  Calif.,  who  has  been  at  work  for  that  company  in 
Fresno  County,  has  just  located  there  the  biggest  sequoia  tree,  which  has  a 
circumference  of  109  feet,  or  a  diameter  of  32  feet.  It  is  surrounded  by  other 
magnificent  specimens.  The  Los  Angeles  Company  is  carrying  out  some 
extensive   plans    of   power    transmission. 

MR.  CHARLES  E.  HEWITT,  who  has  been  the  senior  partner  in  the  firm  ot 
Hewitt  &  Warden,  Newburgh,  N.  Y.,  has  disposed  of  his  interest  in  the  above- 
named  firm  and  is  now  the  president  of  a  new  company,  incorporated  under  the 
laws  of  New  York,  under  tht  name  of  C.  E.  Hewitt  &  Co.  The  work  of  the 
new  company  will  be  mainly  constructing  central  stations,  and  it  will  make 
a  specialty  of  marine  electrical  construction. 

MR.  ALE-X.  C.  HUMPHREYS.— The  Trustees  of  Stevens  Institute,  Ho- 
boken,  have  received  a  cable  dispatch  from  Alexander  C.  Humphre>-8,  now  in 
Europe,  accepting  the  position  of  president  of  the  Institute,  to  succeed  the  late 
Henry  Morton.  Mr.  Humphreys  graduated  from  the  Institute  and  is  now 
senior  member  of  the  tirm  of  Humphreys  &  Glasgow,  gas  engineers,  of  New 
York  and  London.  He  was  elected  president  of  the  Institute  in  June  last,  but 
being   then   about   to   s.iil   for  Europe,   declined   to   accept  the  position   at  once. 

THE  DUKE  OF  MARLBOROUGH,  who  has  taken  up  automobiling,  be- 
lieves in  keeping  the  machine  under  his  own  control,  even  though  he  is  not 
driving  himself.  To  accomplish  this  result  the  Duke  has  fitted  his  fifteen  horse 
power  Mors  with  an  ingenious  arrangement,  designed  by  himself,  which  takes 
the  form  of  an  indicator  en  the  dashboard  similar  to  the  telegraph  used  on 
board  ship.  On  the  dial  are  directions  to  stop,  go  on,  turn  tc  the  left  or  right, 
go  slower  or  faster,  turn  right  around,  etc.  By  means  of  an  electric  button 
the  Duke,  serenely  seated  in  the  shelter  of  the  limousine  body,  is  able  to  direct 
the  driver  without  exposing  the  occupants  of  the  automobile  to  the  weather. 

MR.  FRANK  W.  BEEVAN,  chairman  of  the  board  of  directors  of  the 
Anglo-American  Telegraph  Company,  London,  now  on  a  trip  through  Canada 
and  the  United  States,  when  asked  his  opinion  of  the  Marconi  researches  from  s 
practical  standpoint,  said:  "While  no  doubt  Marconi  has  made  some  wronderful 
discoveries,  I  do  not  think  there  is  any  reason  at  present  to  fear  competition 
from  his  system.  For  instance,  his  system  is  not  sufficiently  perfected  to  be 
able  to  transmit  accurately  the  intricate  figures  of  brokers'  quotations.  So 
far  as  the  Anglo-American  Telegraph  company  is  concerned,  we  recently  sent 
upwards  of  i,o6j  messages  between  London  and  New  York  in  two  hours,  and 
so  long  as  we  .-ire  able  to  give  such  a  rapid  service  at  the  present  reasonable 
rates,  I  think  the  public  requirements  are  being  well  met."  In  answxr  to  a 
question  whether  there  were  any  new  cable  schemes  in  view.  Mr.  Beevan  replied 
that  he  knew  of  none  excepting  that  the  German  Company  intend*  laying  another 
cable   to   AmrricA. 

MR.  M.  R  HUTCHISON  returned  to  New  York  Aug.  39  from  a  sUy  of 
several  months  in  Europe  which  was  passed  in  bringing  to  the  attention  of  the 
public  hi*  instruments  to  assist  the  hearing  of  the  deaf.  While  in  England 
Oueen  Alexandra  became  very  much  interested  in  the  tystem  of  Mr.  Hutchison, 
though  the  statement  that  has  appeared  in  the  papers  to  the  effect  that  he 
treated  the  Queen  is  incorrect,  as  it  appears  that  Her  Majesty  is  nowise  in  need 
of  treatment  for  deafness.  The  first  time  Mr.  Hutchison  was  summoned  before 
the  Queen  there  were  present  at  a  test,  in  addition  to  Her  Majesty,  Princes* 
Victoria,  the  Duchess  of  Manchester  and  Leeds,  several  other  members  of  the 
court,  and  a  distinguished  aurist  before  whom  thi*  in»lrument  wa*  first  dem- 
onstrated in  lAjndon.  This  seance  lasted  for  an  hour  and  a  half,  and  some 
weeks  later  Mr.  Hutchison  was  summoned  aboard  the  royal  yacht  "Victoria  and 
.Mbcrt,"  where  he  spent  the  day  and  before  leaving  Her  Majesty  handed  him 
a  handsome  gold  medal,  saying:  "Presented  to  Murray  R.  Hutchison  by  Alex- 
andra, Queen,  as  a  token  of  friendship  and  reward  of  merit  for  scientific  in- 
vention and  investigation."  While  in  I-ondon  Mr.  Hutchison  was  requested 
by  the  Duke  of  Cambridge  to  call  on  him  at  the  Gloucester  House  to  show  hi* 
system,  and  later  was  asked  to  dine  there  with  the  Duchess  of  Kent,  the  Lord 
Mayor  of  London,  and  many  other  titled  personages.  The  Duke  of  Cambridge 
called  on  Mr.  Hutchison  several  time*  at  the  Hotel  Cecil  and  inveatigated  the 
system  very  closely.  At  a  Kance  given  in  honor  of  the  Duke  of  Cambridge  by 
Mr.  Hutchison  at  Hotel  Cecil,  Mr.  David  Bispham,  of  the  Metropolitan  Opera 
Company,  sang  to  the  deaf  mutes  present.  The  company  on  this  occasion  in- 
cluded, besides  a  number  of  the  nobility,  a  considerable  party  of  Americans. 
While  in  Paris  an  exhibition  was  given  before  the  Grand  Duke  and  Duchess 
Vladimir  and  a  party  of  other  distinguished  people.     On  Aug.  4  the  instruments 
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were  demonstrated  before  the  British  Medical  Association,  at  Manchester,  Eng. 
The  Queen  took  a  particular  interest  in  Mr.  Hutchison's  invention,  and  during 
his  stay  in  London  he  was  summoned  a  number  of  times  before  Her  Majesty  at 
Buckingham  palace,  and  from  her  received  an  invitation  to  attend  the  Cor- 
onation ceremony  at  Westminster  Abbey,  as  well  as  being  accorded  permission 
to  take  a  party  of  Americans  through  Westminster  Abbey  the  Monday  after 
the  Saturday  on  which  the  King  was  crowned,  and  before  the  Abbey  had  been 
opened  to  the  public.  


^rabe  IRotes. 


THE  BOSWORTH-HOLDING  COMPANY,  of  Cleveland,  dealers  in  new 
and  second-hand  electrical  equipment,  has  opened  a  new  establishment  at  22 
South  Water  Street,  that  city. 

THE  H.  B.  CAMP  COMPANY,  reports  sales  as  exceedingly  good  at  present 
for  its  underground  conduit  products.  The  company  has  largely  increased  its 
facilities  to  enable  it  to  fill  all  contracts  promptly. 

THE  BURT  MFG.  CO.,  of  Akron,  Ohio,  reports  that  ten  governments  are 
now  using  its  Cross  oil  filters.  It  has  just  made  an  important  shipment  of  these 
niters  and  its  Burt  exhaust  heads  to  Buenos  Ayres  for  the  Argentine  government. 

LANE  &  BODLEY  COMPANY,  engine  builders,  Cincinnati,  Ohio.,  is 
planning  a  new  foundry  for  its  own  Corliss  engines  and  for  jobbing  foundry 
work,  and  invites  the  submission  of  new  plans,  ideas  or  apparatus,  for  in- 
clusion in   it.     Blue  prints  can  be  had  on   application. 

THE  FROST  CROSS  ARM  AND  LUMBER  COMPANY,  of  Cleveland, 
Ohio,  has  been  incorporated  under  the  laws  of  Delaware.  Mr.  A.  S.  French 
is  at  the  head  of  the  company,  and  has  offices  in  the  Century  Building,  Cleve- 
land.    The   company  will  make  cross  arms   for  telephone  and   telegraph   lines. 

THE  NATIONAL  INCANDESCENT  LAMP  COMPANY,  Cleveland,  Ohio, 
which  some  time  ago  purchased  the  plant  of  the  old  Brush  Electric  Light  Com- 
pany, has  moved  its  general  offices  from  the  Electric  Building  to  the  office 
building  formerly  occupied  by  the  Brush  Company  at  the  corner  of  Mason 
and   Belden   Streets. 

THE  CLIFTON  MANUFACTURING  COMPANY  has  removed  from  511 
Washington  Street  to  308  West  Street,  New  York,  where  much  larger  space 
is  available  for  the  carrying  of  a  large  stock  of  fire  proof  insulating  conduit, 
electrical  tapes  and  splicing  compounds.  The  New  York  agents  of  the  com- 
pany are  Messrs.  F.  H.  Willmont  and  F.  W.  Smith,  formerly  with  the 
Western    Electric  Company. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  selling  agent  for 
Packard  incandescent  lamps,  lately  asked  its  customers  for  their  opinion  re- 
garding the  lamp.  The  hundreds  of  testimonials  that  have  resulted  from  this 
request  have  been  numbered,  and  are  being  exhibited  as  a  chain  of  evidence  as  to 
the  excellence  of  Packard  lamps.  It  makes  an  exhibit  of  which  both  the  man- 
ufacturers and  the  selling  agents  have  a  right  to  be  proud. 

BRAZING  CAST  IRON  has,  it  is  said,  at  last  been  accomplished  by  a  Ger- 
man who  has  secured  patents  in  thirteen  countries.  Companies  have  been  or- 
ganized in  each  of  the  thirteen  countries  including  the  United  States,  and  in 
this  country  the  company  has,  it  is  alleged,  been  making  so  much  money  from 
the  brazing  plants  it  has  in  operation,  that  others  are  to  be  placed  as  speedily  as 
possible  in  every  large  town  in  the  country.  The  American  Brazing  Com- 
pany of  Philadelphia,  136  South  Fourth  Street,  has  secured  the  American  rights. 
We  know   nothing  personally  of  the  merits  of  the  process. 

IDEAL  STEAM  ENGINES. — A  very  handsome  pamphlet  has  just  been  issued 
by  A.  L.  Ide  &  Sons,  Springfield,  111.,  giving  a  very  complete  description  of 
their  automatic  cut-oflf  steam  engines.  The  construction  of  these  engines  is 
very  fully  gone  over  and  illustrations  show  the  constructional  details  in  a  very 
clear  manner.  Views  are  also  given  of  the  various  styles  of  "Ideal"  engines, 
many  of  which  are  directly  connected  to  electric  generators.  This  engine  has 
become  well-known  and  is  widely  used  in  the  electrical  industries  on  account 
of  its  close  regulation  and  especial  fitness  for  driving  dynamos  and  generators. 

WATERBURY  BRASS  COMPANY,  122  Centre  Street.  New  York  City,  has 
now  ready  for  mailing  its  new  stock  catalogue,  classifying  brass,  copper, 
bronze    and   German   silver    in    sheets,    rods   and   wire,    also   brass   and    copper 


seamless  drawn  tubing  which  it  is  carrying  in  its  New  York  warehouse.  Thi^ 
catalogue  also  illustrates  stair  treads  and  mouldings,  brass  ferrules  and  checks. 
Tliey  have  also  compiled  a  complete  table  of  weights  and  measures  bearing  on 
brass  and  copper  sheets,  lods,  wire  and  tubing.  This  catalogue  has  been 
prepared  at  considerable  expense  and  is  one  of  the  most  complete  catalogues 
that  has  been  issued  for  the  hardware  trade,  electrical  manufacturers,  and 
buyers  in  general  of  brass  and  copper.  It  can  be  had  for  the  asking  and  thi? 
enormous   stock    is    ready    for    shipment   on   receipt   of   order. 

AN  EMPLOYMENT  BUREAU.— The  Chicago  &  Alton  Railway  has  estab- 
lished an  employment  bureau,  the  purpose  of  which  is  to  recruit  employes  from 
among  the  people  living  along  the  line  of  the  Alton  road.  The  head  of  the 
"Alton"  employment  bureau  meets  citizens  living  in  towns  upon  and  adjacent 
to  the  line  of  the  Alton  railway  for  the  purpose  of  getting  in  touch  with  young 
men  of  good  habits  and  high  character  who  would  like  to  become  employes. 
Students  in  telegraph  offices,  clerks  in  various  departments,  operators,  brake- 
men,  firemen,  etc.,  are  recruited  from  persons  whose  record  is  kept  by  the 
bureau;  the  selections  being  made  from  those  who  are  best  suited  and  quaJ- 
ified  after  having  passed  mental  and  physical  examinations  which  have  beeu 
made  a  part  of  the  requirements  for  employment  by  the  company. 

CEMENT  BUTTS.— The  "Durable  Cement  Butts,"  manufactured  by  the 
Durable  Cement  Post  Company,  Battle  Creek,  Mich.,  embodies  a  novel  idea 
in  the  manufacture  of  poles  for  telephone,  telegraph  and  electric  railway  trolley 
lines.  The  use  of  these  cement  butts  permits  of  the  use  of  short  poles,  which 
are  often  considered  worthless  for  that  reason,  and  poles  which  have  become 
rotted  at  the  butt  may  be  saved  and  the  part  above  ground  utilized  by  placing 
them  on  cement  butts.  The  butts  are  octagonal  in  form,  of  various  lengths, 
and  are  placed  in  the  ground  in  the  usual  manner,  the  top  of  the  butt  projecting 
above  the  surface  a  few  inches.  The  bottom  of  the  pole  is  set  on  the  top  and 
fastened  thereto  by  stout  iron  straps,  which  are  firmly  bolted  to  the  pole  and 
the  butt.  These  butts  possess  many  advantages,  which  are  well  described  and 
illustrated  in  a  pamphlet  issued  by  the  company. 

ELECTRIC  AND  COMBINATION  FIXTURES.— A  catalogue  of  electric 
and  combination  fixtures  of  extreme  excellence  and  splendid  detail  has  been  is 
sued  by  the  Dale  Company,  20  Thames  Street,  New  YorK,  as  No.  11  of  its  series. 
Practically  everything  in  the  nature  of  an  electrical  fixture  is  shown  in  this 
catalogue,  which  covers  136  pages;  is  printed  on  good  paper;  contains  well-made 
intelligible  illustrations  and  is  strongly  and  handsomely  bound.  The  book 
illustrates  portable  fixtures  of  all  sorts,  some  of  which  are  very  handsome  de- 
signs; brackets,  bracket  tubes,  canopies,  ceiling  fixtures  and  pendents,  electro- 
liers and  column  lights  and  some  very  ornamental  designs  for  newell  posts. 
In  addition  a  line  of  canopies,  receptacles,  shade  holders  and  shades  are  shown, 
giving  a  fitting  finish  to  the  catalogue  which  is  a  very  complete  publication  and 
should  be  in  the  hands  of  every  electrical  man  interested   in  fixture  work. 

"GOOD  STOCK  NEEDS  GOOD  LIGHTING."  is  a  truth  realized  this  sea- 
son as  never  before  by  the  leading  merchants  throughout  the  country,  as 
evidenced  by  their  orders  for  reflectors  to  the  well-known  house  of  I.  P. 
Frink,  551  Pearl  Street,  New  York.  Among  the  many  contracts  for  Frink's 
special  patent  window  reflector  and  show  case  lighting  in  hand  or  recently 
filled  we  are  advised  of  the  following:  Gimbel  Bros.,  Philadelphia;  also  their 
Milwaukee  store;  Bloomingdale  Bros.,  N.  Y.  City;  Siegel-Cooper  Co.,  N.  Y. 
City;  the  handsome  new  buildings  of  Saks  &  Co.,  and  R.  H.  Macy  &  Co.,  N.  Y. 
City,  two  stores  which  because  of  their  location  have  attracted  general  atten- 
tion; Derby  Desk  Co.,  Boston;  Washington  Arcade,  Detroit;  Kennedy  Furniture 
Co.,  Butte;  L.  Hammill  &  Co.,  Mobile,  Ala.,  who  are  conceded  to  have  one  of 
the  finest  store  buildings  in  the  South;  J.  N.  Mockett,  Toledo,  Ohio;  Hannifin 
Dry  Goods  Co.,  Milwaukee;  and  "The  Leader,"  Minneapolis,  Minn.  It  migbr 
be  mentioned  that  in  addition  to  their  special  line  of  reflectors  for  window  and 
case  lighting  this  concern  manufactures  a  full  line  of  cluster  reflectors,  mirror 
shades,  etc.  The  former  are  well  adapted  to  the  lighting  of  store  interiors 
being  preferred  by  many  to  the  enclosed  arc.  The  Wadleigh  High  School, 
N.  Y.  City,  about  completed,  has  some  800  "Frink"  clusters  which  are  the 
standard  type  of  the  N.  Y.  Boar  i  of  Education.  The  additional  fixtures  in 
this  building,  consisting  of  ceiling  coronas  with  bent  glass  domes,  and  arch 
reflectors,  were  all  furnished  by  this  firm.  Their  catalogue  fully  illustrates 
and  describes  their  fixtures  and  is  intended  to  reach  every  central  station, 
electrical  engineer,  contractor  and  supply  dealer.  A  copy  will  be  sent  on 
request. 


UNITED    STATES    PATENTS   ISSUED   SEPT.    2,    1902. 
[Conducted  by  Wm.  A.   Rosenbaum,  Patent  Attorney,    140   Nassau   St  ,  N.  Y.] 

708.006.  ELECTRIC  SWITCH;  H.  P.  Ball,  New  York,  N.  Y.  App.  filed 
March  21,  1901.  Solenoids  mounted  in  line  with  each  other  carry  the  cir- 
cuit closing  bar  on  their  joined  cores.  The  solenoids  are  ironclad,  the 
magnetic  circuit  being  formed  partially  by  the  bracket  in  which  they  arc- 
mounted. 

708.007.  TIME  LIMIT  DEVICE  FOR  CIRCUIT  BREAKERS;  H.  P.  Ball, 
New  York,  N.  Y.  App.  filed  Jan.  29,  1902.  Means  provide  for  adjust- 
ing the  time-limit  between  the  energizing  of  the  overload  device  and  the 
circuit  breaker,  whereby  several  time  limit  devices  can  be  incorporated 
in  a  distribution  system  and  adjusted  to  operate  independent  circuit 
breakers  at  different  times. 

708.008.  REVERSE  CURRENT  DEVICE  FOR  CIRCUIT  BREAKERS;  H. 
P.  Ball,  New  York,  N.  Y.  App.  filed  Jan.  29,  1902.  A  device  adapted 
for  use  in  connection  with  any  type  of  circuit  breaker  to  open  the  same 
should  the  direction  of  current  be  reversed. 

708,016.  REGULATING  SOCKET;  L.  F.  Bogia,  Philadelphia,  Pa.  App.  filed 
Sept.  20,  1 90 1.  A  key-socket  containing  a  variable  resistance  adapted  to 
be  inserted  at  the  point  where  a  branch  circuit  leads  off  from  the  main. 


,024.  COUPLING  FOR  ELECTRIC  MOTORS;  F.  E.  Case,  Schenectady, 
N.  Y.  App.  filed  Feb.  15,  1901.  A  coupling  for  use  'n  conductors  between 
car?  of  a  trai'i;  one  section  carries  a  pair  of  brushes  which  bears  against 
a  plug  held  in  the  other  section. 

708.025.  ROTARY  TRANSFORMER;  Alexander  Churchward,  Chicago,  111. 
App.  filed  June  12,  1899.  The  converter  armature  is  provided  with  two 
circuit  windings  in  the  case  of  a  two-phase  machine,  or  three  separate 
windings  in  the  case  of  a  three-phase  machine,  each  of  which  has  its 
own   commutator. 

708.026.  ELECTRIC  CONTROLLER;  W.  H.  Clarke.  New  York,  N.  Y.  App. 
filed  Oct.  II,  1901.  An  electro-magnet  in  the  shunt  circuit  of  the  dynamo 
controls  a  steam  valve  which  co-operates  with  a  differential  piston  to  con- 
trol the  supply  of  steam  admitted  to  the  engine  which  drives  the  dynamo. 

708,032.  ELECTRIC  ARC  LAMP;  E.  A.  Edwards,  Cincinnati,  O.  App.  filed 
Nov.  25,  1 90 1.  Improvements  in  the  details  of  construction  for  the  pur- 
pose of   securing  a   regular  and  uniform   feed  of  ;he  carbon. 

708,036.  MOUNTING  FOR  ELECTRIC  HEATERS;  E.  E.  Gold,  New  York, 
N.  Y.  App.  filed  Oct.  16,  1901.  The  heater  is  adapted  to  be  placed  under 
twin  movable  car  seats  and  partakes  of  a  motion  in  conformity  with  that 
of   the    seat. 
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708  04«.  TROLLEY  HARP  OR  FORK;  O.  P.  Johnson  and  F.  P.  Crockett, 
KaJ*in*xoo.  Micb.  App.  filed  April  a8,  1900.  ImprovctncnU  m  the  strap 
•prinf  which  conrey*  the  current  from  the  wheel  to  the  harp. 

708^55.  ELECTRIC  CO.N'TROLLER;  J.  B.  Linn,  Schenectady,  N.  Y.  App. 
filed  Feb.  15,  1 90 1.  The  member*  of  the  cutK>ut  switch  are  so  con- 
•trticud  and  arranged  that  whenever  either  of  the  motors  of  a  two- 
motor  eqaipment  are  cut  out  of  drcnit,  the  controller  cylinder  is  auto- 
matiralty  prevented  from  passing  to  the  parallel  posiUon. 

708.070.  COHERER;  G.  W.  Pickard,  Boston.  Mass.  App.  filed  Oct.  18.  1901. 
The  plugs  of  the  coherer  have  concave  inner  faces,  thus  furnishing  a 
uniform  V-shaped  space  for  the  particles,  regardless  of  the  side  upon 
which  the  loherer  re«ta. 

708.071.  WIKKLKSS  TELEGRAPH  SYSTEM;  G.  W.  Pickard,  Boston,  Mass. 
f    ■    -  ,,^    1901.     The  provision   in   the  receiving  apparatus   of   a 

-  which  has  its  power  of  Upping  regulated  according  to  the 

.:    .     isiance   of   the  coherer. 

WIRELESS  TELEGRAPHY;  G.  W.  Pickard,  Boston,  Mass.  Api). 
filed  Nov.  4,  1901.  A  terminal  station  in  which  is  provided  a  means  for 
•uUMiutically  disconnecting  and  connecting  a  wave-responsive  device  in 
operative  position  as  the  air  wire  is  disconnected  from  or  connected  to 
the  receiver  of  the  terminal  station. 

708,093.  ELECTRICALLY  PROTECTED  STRUCTURE;  II.  M.  Sutton, 
W.  L.  Steele,  and  M.  Cocrver,  Dallas,  Texas.  App.  filed  May  25,  1901. 
Conductors  arranged  in  crossing  and  recrossing  grooves  in  the  wall  of  a 
structure. 

708,096.  CONTROLLER  FOR  ELECTRIC  MOTORS;  L.  A.  Tirrill,  Lynn, 
Mass.  App.  filed  Feb.  14,  1901.  The  controller  provides  for  cutting  off 
tie  power  and  short  circuiting  the  armature  to  cause  the  motor  to  operate 
••  a  braking  generator,  in  case  of  an  overload  or  the  opening  of  a  hand 
•witch  by  an  attendant,  the  result  in  either  case  being  to  open  the  circuit 
of  an  electro-magnetic  unlocking  device  and  permit  a  spring  to  throw 
the    controller    cylinder    back    to    braking    position. 

708.105.  CASE  FOR  FAN  MOTORS;  II.  R.  Wcllman,  New  York,  N.  Y.  App. 
filed  Nov.  16,  1901.  The  case  is  formed  of  two  parts  which  when  united 
nerve  to  support  the  armature  of  the  motor,  one  part  which  is  removable, 
also   supporting  the  brushes. 
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708,036. —  Mounting   for   Electric   Heaters. 

708,11  J.  ELECTRIC  CLOCK;  II.  K.  Andcrsson.  Stockholm,  Sweden.  App. 
filed    Dec.    I,    1900.      Details. 

7o8,iai.  DEVICE  FOR  OVERCOMING  ALTERNATING  CURRENTS  IN 
DIRECT  CURRENT  CIRCUITS;  II.  Brockelt,  Berlin,  Germany.  App. 
filed    March   ^8,   190J.      (Sec   Current   News  and   Notes.) 

708,133.  ELECTRIC  ARC  LAMP;  R.  Fleming.  Sw.impscotf,  Mass.  App. 
filed  Dec.  6,  1900.  The  reactance  coil  is  inclosed  in  a  magnetic  cage  with 
■  central  core  provided  with  an  air  gap  to  avoid  pUcing  the  coil  at  a 
distance  from  the  lamp  mechanism. 

708.ISS.  ELECTRIC  ATTACHMENT;  J.  C.  Mcloon.  Providence,  R.  1. 
App.  filed  March  1,  1898.  The  actuating  device  of  a  switch  lever  is  con- 
nected with  a  diaphragm   which  is  moved  by  fluid  pressure. 

708.157.  CONTROLLER  FOR  ELECTRIC  MOTORS;  F.  A.  Merrick  and  E. 
W.  Stull,  Johnstown,  Pa.  App.  filed  Jan.  a,  190a.  By  means  of  com- 
pound locking  devices  the  series-parallel  switch  normally  held  at  its  series 
poailion,  cannot  l>c  operated  to  connect  the  motors  in  multiple  until  the 
latter  h««  '  :lit  to  a  aufficient  degree  of  speed  by  the  operation 
of  the    rhr 

708.158.  COMiv..!  1  .  IV  lOR  ELECTRIC  MOTORS;  F.  A.  Merrick  and  E. 
\V.  Stull,  Johnstown,  Pa.  App.  filed  Jan.  a,  1903.  Electromagnetic  means 
of  improved  character  for  "blowing  cut"  arcs  at  the  controller  contacts. 

708.159.  INCANDESCENT  LAMP;  H.  E.  Meyers,  Butte,  Mont.  App.  filed 
Aug.  19.  toot.  Filament*  of  different  candle  power  are  switched  into 
and  out   of  circuit  by  twisting  the  lamp  in  ttie  tocket. 

7o8,tej.  CIRCUIT  INTERRirrER;  Milo  S.  Walker.  Chicago,  HI.  App. 
filed  Nov.  6,  1899.  Relates  to  means  for  regulating  the  action  of  a  cir- 
cuit interrupter  of  the   Caldwell   type. 

708,185.  MAGNETIC  SEPARATOR;  J.  P.  Wcthcrill.  South  Bethlehem.  Pa. 
App  filed  Aug.  a6,  1901.  The  main  feature  of  the  invention  consists  in 
Mipplying  the  material  to  be  separated  to  intcrpolar  spaces  formed  l>e- 
twecn  opposing  magitrl  poles  immersed  in  a  suitable  water  tank,  whereupon 
the  heads  are  detained  in  said  spaces  until  the  accompanying  tailings  have 
been   washed    away. 

ro8,i86.  MAGNETIC  SEPARATOR:  J.  W.  Wetherill.  South  Bethlehem.  Pa. 
App.    filed    Aug.   36,    1901.      Modification    of   708.185. 


708.187.  MAG.Vh.TIC  SEPARATOR;  J.  P.  Wetherill,  South  Bethlehem,  Pa, 
App.  fi'ed  ,^ug.   26,    1901.     A  further  modification   of  708,185. 

708.188.  LIGHTNING  ROD;  J.  O.  Wilson,  Canton,  Mo.  App.  filed  Jan.  5, 
1902.  The  ground  plates  are  electro-opposite  and  maintain  a  current 
through  the  lightning  rod,  to  render  it  more  sensitive  to  electrically 
charged   clouds. 

708,195.  CONTROLLING  DEVICE  FOR  ELECTRIC  GENERATING  SYS- 
TEMS; J.  H.  Backford,  Salem,  Mass.  App.  filed  Dec.  t8,  1900.  The  in- 
vention consists  of  a  starting  device  adapted  to  be  tnanipulated  by  the 
operator  to  perform  a  number  of  successive  acts,  whereby  the  system  it 
started. 

708,198.  TROLLEY;  J.  W.  Brooks,  Indianapolis,  Ind.  App.  filed  Jan.  16, 
1901.  An  anti-friction  knuckled  joint  is  formed  in  the  harp  to  permit  the 
wheel   to  readily   follow   the    wire. 
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ro8,o7o. — Coherer.  fl 

211.  ELECTRIC  SNAP  SWITCH<  L.  W.  Downes,  Providence,  R  L 
App.  filed  May  3,  1902.     Details. 

216.  ELECTROMEDICAL  APPLIANCE;  J.  O.  Fowler,  Jr.,  New  York, 
N.  Y.  App.  filed  March  30,  190 1.  A  battery  cell  is  located  inside  of  a 
massage  roller  and  an  induction  coil  in  the  handle  is  connected  in  circuit 
with  a  circuit  breaker  and  with  the  cell  and  the  surface  of  the  roller. 
220.  MEANS  FOR  WINDING  CONVERTERS  OR  LIKE  ARTICLES; 
E.  R.  Gill,  New  York,  N.  Y.  App.  filed  March  30,  1899.  Two  half  por- 
tions of  a  spool  are  secured  together  around  the  core  by  fastening  devices 
and  the  heads  of  the  spool  are  grooved  to  receive  a  belt  for  rotating  it. 
253.  ELECTRIC  CLOCK;  A.  F.  Poole,  Wheeling,  W.  Va.  App.  filed 
Sept.  7,  1901.  Improvements  in  details  of  a  master  and  secondary  clock 
system. 

309.  MANUFACTURE  OF  GLASS  BY  MEANS  OF  ELECTRICITY; 
J.  Bronn,  Cologne,  Germany.  App.  filed  Sept.  21,  1901.  (See  Current 
News   and   Notes.) 

329.  LIGHTNING  ARRESTER;  C.  E.  Egan,  Durham,  N.  C  App.  filed 
March    11,    1901.     Details. 

334.  ELECTRIC  ACCUMULATOR  PL.\TE;  A.  Fischer,  Berlin,  Ger- 
many. App.  filed  June  21,  1902.  A  serpentine- folded  plate  having  tongue* 
cut  in  the  apex  of  each  fold  and  bent  outward  to  receive  the  active  mass. 
349.  INSULATED  R.\IL  JOINT;  G.  L.  Hall,  Brooklyn,  N.  Y.  App.  filed 
March  6,  1902.  Blocks  of  wood  are  inserted  between  the  fish  plates  and 
the  rail  end. 

,350.  INSULATED  RAIL  JOINT;  G.  L.  Hall.  Brooklyn,  N.  Y.  App.  fiW 
April  8,  1902.  A  modification  of  the  preceding  patent 
,372.  AUTOMATIC  ENGINE  STOP;  N.  C.  Locke,  Salem,  Mass.  App. 
filed  Jan.  2,  1902.  Circuit  closers  are  placed  adjacent  to  the  fly  wheel 
and  cylinder  head  so  that  in  case  of  rupture  the  circuit  will  be  closed 
and  steam   cut  off. 

,398.  ELECTRICAL  GAS  LIGHTER;  J.  G.  Poppert.  Milwaukee,  Wis. 
App.  filed  Jan.  7,   1902.      Details. 

,432.  INCANDESCENT  ELECTRIC  LAMP;  Glenn  Cannon  Webster, 
Warren,  Ohio.  App.  filed  Dec  30,  1901.  In  order  to  produce  a  symmet- 
rical distribution  of  light  a  double  spiral  filament  has  its  bottom  loop  at- 
tached to  an  anchor  and  the  convolutions  $>'mmetrically  arranged  opposite 
each  other  and  at  different  distances  from  the  anchor. 
.462.  VEHICLE  TO  BE  USED  IN  ELECTRIC  TRACTION  ON  RAII^ 
WAYS;  G.  Caw  ley,  Westminster,  England.  App.  filed  June  3,  I9e*- 
Construction  of  a  vehicle  adapted  to  carry  boiler,  engine,  djmamo  sod 
motor    for  electric   traction. 


70S  185. — Magnetic    Separator. 

708.478.  ELECTRICAL  POSITION  INDICATOR;  A.  S.  Hubbard.  Green- 
wich, Conn.  App.  filed  Feb.  20,  1902.  The  invention  comprises  s  movable 
index  armature  device  having  a  magnetically  polariied  part  and  a  fixed 
field  magnet  having  a  series  of  magnetizing  coil  sections  whereby  its 
field  or  line  or  axis  of  polariiation  may  be  varied  or  shifted  so  as  to 
cause  the  armature  to  move,  electrical  contacts  controlled  by  the  movement 
of  the  object  whose  position  is  to  be  indicated,  and  connections  from  said 
contacts  to  said  coil  sections  whereby  the  direction  of  the  field  axis  and 
the  |>osition  of  the  armature  are  determined  by  the  position  of  said  object. 

708.496.  BURGLAR  ALARM;  F.  C.  Robinson  and  J.  E.  Green,  Council 
Bluffs,  Iowa.     App.  filed  Nov.  26,  1901.     Details. 
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The  Worrisome  Fuel  Question. 

What  is  the  average  small  central  station  going  to  show  on  its 
balance  sheet  if  the  price  of  fuel  keeps  on  the  rise?  To  be  sure,  at  the 
present  time  it  is  the  amateur  stoker  who  runs  his  hot-air  furnace 
that  is  worrying  over  the  coal  situation,  but  as  anthracite  goes  up 
so  does  every  other  kind  of  fuel,  and  an  inspection  of  the  coal  prices 
for  the  past  few  years  is  not  a  pleasant  matter  for  any  class  of  con- 
sumers. There  is  a  bad  time  coming,  if  one  may  judge  from  the 
signs  of  the  situation  now  visible  ;  and  although  the  coal  supply  is  very 
far  from  showing  signs  of  impending  exhaustion  in  our  own  day,  it 
makes  little  difference  to  the  unhappy  consumer  whether  prices  go 
up  from  one  cause  or  from  another.  In  this  exigency  it  is  well  to 
stop  and  consider  the  gas-engine  situation  far  more  seriously  than 
ever  before.  It  is  a  well-kTiown  fact  that  abroad  "producer"  and  other 
gas  has  shown  itself  able  to  give  very  cheap  power  indeed  even  against 
rather  cheap  coal.  Gas  can  be  economically  obtained  from  fuel  that 
is  not  over  well  adapted  for  direct  use,  and  at  all  events  for  power 
purposes  it  can  be  put  in  the  holders  at  a  surprisingly  low  price.  The 
gas  engine  is  best  known  at  present  in  very  small  sizes,  which  give 
a  very  incomplete  idea  of  its  economical  possibilities.  With  a  fair 
grade  of  gas  in  tlie  holder,  at  20  cents  or  so  per  thousand  feet,  a  big 
gas  engine  can  turn  off  power  at  a  figure  that  demands  very  respect- 
ful consideration  indeed.  Of  course,  if  all  fuel  keeps  on  rising  in 
price,  gas  itself  must  become  somewhat  dearer,  but  the  more  the 
grades  of  fuel  that  can  be  economically  used  for  power  purposes,  the 
more  the  general  situation  is  likely  to  be  relieved ;  for  not  only  is  the 
demand  for  particular  grades  lessened,  but  it  is  rendered  far  more 
difficult  to  corner  the  market  to  any  considerable  extent.  Coal  in 
general  is  very  widely  distributed,  even  if  some  special  coal  in  par- 
ticular, to  wit,  anthracite,  is  scarce. 


STATISTICS  OF  THE    INDUSTRY. 

Elsewhere  in  the  pages  of  this  issue  will  be  found  an  abstract  of 
the  report  published  by  the  U.  S.  Census  Office,  on  the  manufacture  of 
electrical  apparatus  and  supplies  during  the  census  year,  1900.  In 
view  of  the  fact  that  the  report  is  the  first  attempt  in  this  direction, 
and  had  been  preceded  in  ither  censuses  by  sporadic  efforts,  the  diffi- 
culty of  the  task  is  obvious;  but  a  study  of  the  report,  occupying  some 
54  pages,  shows  that  the  census  authorities  were  very  successful 
not  only  in  eliciting  the  data  in  bulk  but  in  securing  detail  in  large 
variety.  In  1880  and  1890  the  figures  of  electrical  manufacturing  were 
loosely  collated,  without  any  attempt  to  give  precision  beyond  the 
round  totals ;  but  it  was  recognized  that  the  growth  in  the  art  during 
the  past  ten  years  called  for  a  more  respectful  and  elaborate  treat- 
ment. Aside  from  inquiries  into  electrical  manufacturing,  the  Census 
Office  has  hitherto  attempted  little  in  the  electrical  field.  A  cursory 
in"-estigatic\i  was  made  of  telephony  in  1880,  and  ten  years  later  there 
was  an  interesting  study  of  street  railways,  as  well  as  a  report  on 
electric  lighting  in  the  State  of  New  York;  but  for  telegraphy,  we 
have  had  of  late  years  to  look  wholly  to  the  Western  Union  manage- 
ment for  data  of  any  value.  The  permanent  census  office,  constituted 
recently  by  Congress,  is  fortunately  now  in  shape  to  prosecute  in- 
quiries into  all  these  fields  of  "public  supply"  that  concern  social  wel- 
fare so  deeply ;  and  in  the  meantime  an  excellent  start  has  now  been 
made  in  regard  to  the  manufacturing  industry  that  has  to  furnish 
the  appa'-atus  required  in  the  local  plants  or  for  general  consumption. 


As  will  be  noted  from  the  returns,  580  establishments,  with  a  capital 
of  $83,130,943,  some  5.000  officials  and  40.890  wage-earners,  produced 
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apparatus  and  supplies  in  the  census  year,  valued  at  $91,348,889.  There 
were,  however,  reports  considered  from  132  other  establishments 
making  ajjparatus  of  an  electrical  character  as  part  of  their  business, 
and.  all  told,  these  712  concern-s  turned  out  product  to  the  value  of 
$104,738,719.  Nor  was  this  in  reality  the  limit,  for  it  is  pointed  out 
in  the  report  that  many  companies,  within  and  outside  the  electrical 
field,  build  a  great  deal  of  their  own  apparatus  for  themselves,  but 
not  for  sale.  No  account,  moreover,  is  taken  of  electric  launches, 
automobiles  or  locomotives,  these  being  accounted  for  in  the  respective 
branches  of  ship  building,  carriage  building  and  locomotive  building ; 
while  they  would  obviously  include  and  duplicate  some  apparatus 
already  reportc*l  othcrwi'-e  by  electrical  manufacturers.  There  is 
also  no  inclusion  of  any  electrochemical  or  elcctromctallurgical  prod- 
ucts, although  well  nigh  all  our  copper  is  refined  electrically,  and  all 
our  aluminum,  carUjrundum,  calcium  carbide,  etc.,  is  the  product  of 
electricity.  However,  these  exclusions  are  evidently  directed  by  an 
intelligent  policy,  which  at  once  strengthens  confidence  in  the  work  of 
the  Census  Office  as  a  whole,  and  illustrates  the  care  with  which  the 
general  plan  was  laid  out  at  the  licginning.  It  is  to  be  added  that  the 
figures  given  are  those  derived  directly  from  the  manufacturers  theni- 
nelvcs;  have  been  carefully  sifted,  and,  therefore,  involve  a  minimum 
|)ossibility  of  error.  It  would,  indeed,  hardly  be  feasible  to  get  nearer 
the  truth,  for  no  one  else  possesses  the  mechanism  and  authority  of 
the  government  for  prosecuting  such  an  inquiry  or  for  punishing  mis- 
statements made  in  the  returns  As  a  matter  of  fact,  throughout  the 
e;«pcrt  work  on  the  Twelfth  Census,  the  manufacturers  in  all  line> 
of  industry  have  in  general  done  all  they  could  to  render  assistance. 


The  activity  revealed  by  this  report  in  electrical  production  has 
certainly  not  fallen  off  in  the  last  two  years,  but  has  been  maintained 
and  intensified.  An  average  increase  of  20  j»er  cent,  each  year  would 
bring  the  total  output  for  1902  up  to  about  $150,000,000;  and  there  is 
no  reason  for  doubting  the  approximate  validity  of  that  figure.  The 
largest  concerns  have  enjoyed  a  bigger  growth  even  than  that,  in 
many  instances,  and  the  area  to  be  supplied  is  ever  increasing  both 
at  home  and  abroad.  The  American  people  in  the  census  year,  it  is 
stated  in  the  report,  were  spending  at  least  as  much  on  electricity 
as  on  daily  bread,  and  it  wouhl  not  be  easy  to  find  any  one  fact  more 
t)-pical  of  the  temperament  and  progressiveness  of  the  nation. 


While  electrical  manufacturing  is  shown  to  be  chiefly  concentrated 
in  some  six  eastern  and  two  middle  or  western  States,  the  industry 
is  fairly  widespread,  its  data  being  furnished  by  no  fewer  than  19 
States.  It  is  a  little  surprising  to  see  Pennsylvania  head  the  list  of 
States,  with  a  total  of  nearly  twenty-one  millions,  but  New  York  had 
nearly  eighteen  millions,  and  Illinois  nearly  twelve.  It  is  hard  to  tell 
just  what  conditions  determine  locality  for  the  plants,  but  three  causes 
at  least  arc  infliicntial,  \ir.,  nearness  of  steel  and  iron;  cheapness  of 
lumber,  and  abundance  of  skilled  lat)or.  One  point  which  emerges  is 
the  tremendous  increase  in  the  production  of  electric  motors  and  their 
use  in  general  man<ifacturing.  Hut,  after  all,  such  motors  are  still 
only  4  per  cent,  of  the  power  employed  in  the  manufacturing  in- 
dustries of  the  country.  It  had  seemed  to  reach  a  good  deal  moTe 
than  that,  btit  there  arc  tn.iny  outlets  for  motors;  and  in  reality  the 
figure  is  full  of  encour.igrment,  for  it  shows  how  infinite  is  the  work 
that  lies  ahead  for  electricity  in  one  direction  alone.  Indeed,  but 
a  -ingle  field  is  seen  from  thi>;  report  to  be  relatively  restricted  or 
narrowing,  namely,  the  telegraph;  but  we  refuse  to  believe  that  it  is 
any  less  lorking  to-day  in  opportunities  of  growth  and  improvement 
than  it  ever  was. 


basis  that  renders  isolated  lighting  plants  far  less  attractive  econom- 
ically than  they  have  been  in  the  past.  In  a  surprisingly  large  num- 
ber of  cases,  the  investigation  of  the  possibilities  of  isolated  plants  in 
large  buildings  shows  that  supply  from  public  plants  is  either  actually 
cheaper  or  so  near  to  the  same  cost  as  to  make  investment  in  a  pri- 
vate plant  inadvisable.  Yet  in  spite  of  this  there  is  a  large  field  for 
private  lighting  plants,  especially  in  places  ^thich  have  no  public 
supply.  Residence  lighting,  while  becoming  more  and  more  common 
in  this  country',  has  not  yet  been  exploited  with  anything  like  the 
thoroughness  that  it  deserves — and  this  is  the  day  of  large  countr>- 
seats  and  summer  homes.  The  advent  of  automobiles,  if  it  had  done 
nothing  else,  would  mark  an  epoch  in  the  construction  of  light  and 
easily-operated  prime  movers  of  types  well  adapted  for  domestic 
use.  Along  this  line  there  ought  to  be  great  progress  in  small  iso- 
lated electric  plants,  and  while  something  has  been  done  already,  the 
business  has  not  yet  been  exploited  to  anything  like  the  proper  ex- 
tent. In  the  present  state  of  the  art,  it  should  be  possible  to  make  a 
2  or  3-hp  direct-connected  oil  engfine  and  d>"namo  that  would  be 
pretty  nearly  fool-proof,  and  that  would  require  hardly  any  attention. 
Such  a  plant  with  or  even  without  a  storage  battery  forms  a  very 
beautiful  and  economical  means  of  lighting  country  houses.  It  is 
a  fact  that  from  such  a  plant  properly  handled  one  can  get  more  and 
better  light  per  gallon  of  oil  than  by  its  direct  combustion — to  say 
nothing  of  the  other  advantages.  In  spite  of  the  number  of  small 
isolated  plants  now  in  operation,  there  has  been  little  done  in  the  pro- 
ductiqp  of  generating  sets  specially  designed  for  such  work,  and  it  is 
certainly  a  branch  of  the  art  that  deserves  encouragement.  In  some 
of  the  coming  expositions  it  would  be  worth  the  while  to  make  a 
separate  class  for  such  combination  plants  and  to  give  them  thus  such 
a  standing  by  themselves  as  they  deserve. 


Private  Plants. 

The  electrical  siipply  conip,Tnics  in  moct  large  cities  have  in  the 
last  few  years  adopted  the  wiso  polirv  of  l^rrping  i^ri.-rt  down  to  a 


The  Co.MiNG  of  the  Turbine. 

We  are  watching  and  noting  with  the  keenest  interest  the  perform- 
ance of  the  steam  turbine  plants  installed  in  increasing  numbers.  Thus 
far  the  reports  received  have  been  of  a  highly  encouraging  character, 
but  lacking  in  that  detail  which  is  necessary  for  reaching  final  con- 
clusions. While  the  tests  as  a  rule  show  a  degree  of  economy  fully 
up  to  the  standard  of  the  compound-condensing  engine,  few  installa- 
tions have  been  in  operation  long  enough  to  show  what  difficulties,  if 
any,  will  crop  out  after  extended  trial.  So  far  as  electrical  uses  go, 
the  turbine  has  the  advantage  of  high  rotative  speed,  thus  giving  to 
the  dynamo  relatively  low  cost  and  high  efficiency,  since  speed  is  cer- 
tainly the  cheapest  way  of  getting  electromotive  force.  A  test  based 
on  steam  per  kw-hour  at  the  bus-bars  shows  the  turbine  in  a  particu- 
larly favorable  light,  and  whatever  its  place  in  general  manufacturing 
may  prove  to  be,  it  has  a  strong  claim  for  favor  in  electrical  power 
stations.  Some  of  the  economic  results  reported  are  of  a  most  start- 
ling character  for  machines  of  moderate  capacity.  Much  of  the  future 
of  the  t\«rbine,  however,  depends  on  its  performance  in  rather  small 
and  in  very  large  sizes,  and  here  the  data  are  as  yet  rather  incomplete. 
What,  for  instance,  can  be  expected  from  a  lo-kw  turbo-generator 
and  from  a  2.500-kw  one  in  fair  comparison  with  the  best  reciprocating 
engines  of  similar  capacity?  As  to  the  former  case,  the  turbine  ought 
by  good  rights  to  have  a  material  advantage,  since  small  engines,  even 
the  best  of  thetn.  are  notoriously  uneconomical :  but  the  latter  con- 
dition is  less  to  the  turbine's  advantage.  And  since  the  work  of  the 
future  will  include  plants  of  truly  gigantic  dimensions,  the  perform- 
ance of  big  turbines  is  of  the  greatest  importance.  It  may  be  that  in 
turbine  practice  the  effect  of  linear  dimensions  upon  economy  may 
show  some  interesting  peculiarities.  Just  at  the  present  time  the 
public  are  rather  in  the  dark  about  turbine  performances,  as  they 
are  going  through  the  stage  of  exploitation  which  is  conducive  to 
secretiveness — a  policy  often  necessarily  adopted  by  the  manufac- 
ture.. '^"'  ^  ''•'  vexatious  to  the  would-be  buver. 
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A.  I.  E.  E.  Prizes. 

Elsewlure  wc  make  note  of  the  award  by  the  British  Institution 
of  Electrical  Engineers  of  no  less  than  twelve  annual  premiums  for 
papers,  aggregating  in  money  value  $500,  and  also  two  annual  scholar- 
ships of  $250  each.  Of  the  premiums,  eleven  were  provided  from  the 
funds  of  the  institution,  the  remaining  one  being  the  Fahie  premium 
of  $50,  offered  annually.  One  scholarship  is  endowed  by  Sir  David 
Salomons,  and  the  other  is  a  legacy  from  the  late  distinguished  Anglo- 
American,  Prof.  David  Hughes,  the  capital  fund  in  each  case  being 
about  $10,000.  It  is  perhaps  unnecessary  to  add  that  the  American 
Institute  of  Electrical  Engineers  has  thus  far  made  no  provision  from 
its  funds  for  premiums,  nor  received  any  endowments  to  be  applied  to 
the  encouragement  of  the  science  and  the  art  for  which  it  stands.  To 
supply  this  lack  would  indeed  be  a  gracious  act  on  the  part  of  friends 
of  the  Institute,  thereby  relieving  that  body  of  its  present  invidious 
status  with  respect  to  many  other  professional  bodies — though  this  is 
a  minor  consideration  in  view  of  the  intrinsic  and  continuing  benefit 
the  application  of  such  funds  would  have  through  coming  ages. 


names  indelibly  with  the  profession  which  they  cherish,  the  endow- 
ment of  Institute  prizes  offers  a  dignified  means  to  worthy  objects. 


Granting  the  desirability  of  prizes  and  anticipating  their  foundation, 
it  may  not  be  inappropriate  to  refer  now  to  several  questions  apt  to 
arise  in  matters  of  detail  connected  therewith.  Two  of  these  are  with 
respect  to  the  relative  merits  of  money  and  medal  prizes,  and  the  fre- 
quency of  award  of  a  prize  instituted  for  a  given  subject.  In  all  but 
exceptional  cases  we  believe  in  this  country  a  medal  would  be  more 
highly  appreciated,  as  it  would  constitute  a  permanent  and  tangible 
record  and  possession,  and  being  divorced  from  direct  association  with 
lucre  would  in  the  end  be  apt  to  be  of  more  material  benefit  to  the 
recipient.  As  to  the  frequency  of  awards,  there  is  no  doubt  that  a 
prize  conferred  annually  in  connection  with  a  subject  which  does  not 
permit  of  great  progress  during  that  period — and  very  few  subjects 
do — is  greatly  cheapened,  as  has  been  demonstrated  in  more  than  one 
instance.  Which  tends  also  to  reflect  upon  the  awarding  body.  A  prize 
conferred  once  in,  say,  five  years,  would  undoubtedly  represent  very 
much  more  to  the  public  and  thus  be  of  greater  value  to  the  re- 
cipient. A  practical  advantage  is  the  smaller  endowment  for  such 
a.  foundation,  which  in  the  case  of  a  medal  containing  $100  in  gold 
and  including  provision  for  striking,  inscription  and  case,  and  the 
making  of  the  die.  would,  we  find,  not  be  over  $1,000,  neglecting  any 
cost  there  may  be  for  a  design. 


Another  question  concerns  the  relative  benefit  of  students'  scholar- 
ships and  endowments  for  research.  It  can  be  said  in  favor  of  the 
latter  that  any  expenditure  will  be  for  a  definite  end,  and  the  recipient 
will  likely  always  be  one  who  has  developed  special  aptitude  for  re- 
search. In  the  case  of  a  scholarship  on  the  other  hand,  the  precocity 
that  singles  a  student  from  among  his  fellows  may  not  be  realized 
at  maturity ;  and  even  if  it  should  be,  the  subsequent  career  would 
not  necessarily  be  one  involving  special  benefit  to  the  world  at  large. 
Taking  the  figure  of  the  English  scholarships,  namely,  $10,000,  this 
amount  should  produce  during,  say,  five  years,  about  $1,500.  While 
this  sum  is  not  large,  yet  expended  on  one  object  something  might  be 
accomplished  of  value,  whereas  if  doled  out  in  driblets  little  could 
be  expected.  Another  consideration  is  that  the  award  of  the  fund 
only  once  in  five  years  would  go  far  toward  insuring  that  the  object 
selected  would  be  a  creditable  one.  Finally,  there  is  little  doubt  that 
after  the  first  medal  and  first  research  fund  had  been  established 
others  would  be  provided  for;  and  if  each  were  devoted  to  a  specific 
purpose,  there  might  in  time  be  annual  awards  by  the  Institute,  but 
with  a  probability  in  that  case  of  much  more  fruitful  results  than  if 
numerous  small  awards  were  made  each  year.  With  such  great  names 
as  Morse,  Bell  and  Edison  for  commemoration — as  well  as  others 
— and  with  a  laudable  desire  on  the  part  of  many  to  connect  their 


Electric  Heating. 

If  our  public-spirited  Christian  potentates,  the  coal  barons,  keep 
up  their  philanthropic  endeavors,  there  will  soon  be  an  open  question 
as  to  the  economic  possibilities  of  electric  heating.  With  anthracite 
at  its  normal  price  the  cost  of  current  for  sustained  heating  is  prac- 
tically prohibitive,  however  it  may  be  with  temporary  work  like  cook- 
ing. Bit  save  in  street  cars,  electric  heating  on  a  considerable  scale 
has  never  been  seriously  tried.  And  street  cars  are  particularly  diffi- 
cult spaces  to  heat,  as  they  are  in  rapid  motion  through  the  cold  air, 
have  many  rather  draughty  windows,  and  front  and  back  doors  gener- 
ally ajar  and  constantly  being  opened  and  shut.  In  case  of  electric 
heating  the  energy  employed  is  very  inefficiently  produced,  save  in 
case  of  water-power  plants,  but  it  is  utilized  without  any  of  the  in- 
cidental losses  which  are  so  severe  in  ordinary  cases  of  domestic  heat- 
ing. The  heat  can  be  obtained  when  and  where  it  is  wanted,  and  can 
immediately  be  shut  off  when  it  is  not  wanted.  In  an  ordinary  house 
a  very  small  number  of  rooms  need  to  be  actively  heated  all  day  and 
all  night,  provided  one  has  the  power  of  heating  quickly  a  room  in 
which  heat  is  needed.  This  power  is  conferred  in  a  remarkable  de- 
gree by  electric  heaters,  as  is  also  the  power  of  exact  and  prompt 
regulation. 

We  Americans  are  hardened  sinners  in  the  matter  of  overheated 
houses,  and  the  customary  furnace  is  not  thought  to  be  doing  its  duty 
unless  it  keeps  the  entire  house  at  75  degrees,  or  thereabouts,  in  the 
coldest  weather.  Perhaps  the  present  coal  prices  will  be  a  blessing 
in  heavy  disguise  if  they  teach  by  experience  the  art  of  judicious  and 
efficient  heating.  We  are  more  than  half  inclined  to  think  that 
wherever  water-power  plants  are  able  to  furnish  energy  at  a  low  fig- 
ure, electric  radiators  with  a  groundwork  of  steady  heat  from  fuel 
will  prove  reasonably  economical  and  convenient  to  a  very  unusual 
degree.  Let  us  look  at  the  matter  a  little  in  detail.  With  electric 
energy  for  heating  purposes  supplied  at,  say,  2  cents  per  kw-hour. 
except  during  the  peak  of  the  load,  one  can  do  pretty  well  at  electric 
heating  on  a  restricted  scale  save  in  very  cold  regions.  Such  spaces 
as  bedrooms  need  active  heat  scarcely  more  than  two  or  three  hours 
per  day,  unless  in  case  of  sickness.  Four  or  five  kilowatt-hours  per 
room  would  on  an  average  be  ample  for  such  rooms,  except  on  some 
very  cold  days,  provided  the  exposure  does  not  unduly  chill  the  walls. 
Of  other  rooms  only  two  or  three  require  continuous  heat  through 
the  day,  and  can  be  allowed  to  go  without  it  during  the  night  pro- 
vided it  can  be  applied  promptly  in  the  morning  when  it  is  needed. 
In  spite  of  the  cost  of  electrical  energy  one  could,  therefore,  get  in 
a  moderate  degree  all  the  heat  really  needed  without  an  unreasonable 
expenditure ;  and  in  case  there  should  prove  to  be  considerable 
demand  for  heating  not  a  few  hydraulic  plants  could  afford  to  make 
very  reasonable  terms  for  power  taken  at  other  times  than  during  the 
peak  of  the  load.  We  should  really  like  to  see  a  careful  trial  made  at 
some  favorable  point  during  the  coming  winter,  to  show  what  the 
economic  possibilities  of  the  process  really  are,  and  if  coal  holds  up 
to  its  present  orices  we  are  inclined  to  think  that  electric  heating  will 
have  a  chance  to  make  some  material  headway.  It  certainly  can 
give  high-priced  coal  a  pretty  hard  rub  for  cooking,  even  at  far  higher 
prices  than  would  rule  if  general  heating  began  to  come  into  vogue. 
A  considerable  portion  of  ordinary  domestic  heating  apparatus  in 
general  is  poorly  designed  for  efficiency,  for  heretofore  high  efficiency 
has  seemed  needless,  but  with  coal  a  half  a  cent  a  pound  it  is  high 
time  to  look  after  waste.  At  such  a  figure  it  does  not  take  long  to 
burn  up  ten  dollars,  which  at  our  hypothetical  price  would  mean  five 
hundred  kilowatt-hours.  The  subject  is  certainly  one  which  will  re- 
pay careful  investigation  on  the  part  of  supply  companies  in  favor- 
able location"^. 
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Opening  Institute  Meeting. 

The  first  meeting  of  the  American  Institute  of  Electrical  Engineers 
will  be  held  at  the  Mechanical  Engineers'  Rooms,  on  Friday,  Sept. 
26,  when  Mr,  B.  G.  Lamme,  engineer  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  will  read  an  important  paper  on 
"The  \Na<,hington,  Baltimore  and  Annapolis  Single-Phase  Railway." 
It  will  be  remembered  that  note  of  this  road  was  made  in  these 
pages  .some  weeks  ago.  Mr.  Lamme  now  proposes  to  enter  into  a 
detailed  description  of  the  system,  which  marks  a  new  departure 
in  electric  railway  work  in  .America.  It  is  also  understood  that 
Mr.  C.  F.  Scott,  who  has  recently  returned  from  Europe,  will  make 
.1  fjresidriiti.il  .iddress. 

International  Mining  Congress. 

The  International  Mining  Congress — hereafter  to  be  known  as  the 
.American  Mining  Congress — met  at  Butte,  Mont,  September  1-5, 
Mr.  E.  L.  Shafner,  of  Cleveland,  Ohio,  presiding.  The  meeting  was 
probably  the  largest  and  most  important  one  ever  held  in  the  interest 
of  mines  and  mining — at  least  in  this  country. 

Strenuous  efforts  were  made  to  assist  the  nKnenicnl  for  a  new 
governmental  department  of  minc-s  and  mining,  with  a  cabinet  officer 
at  its  head.  President  Shafner  urged  it  in  his  opening  address,  and 
addresses  in  favor  of  the  project  were  made  by  several  members. 
Resolutions  were  also  adopted  to  the  same  effect.  A  bill,  introduced 
in  Congress  last  spring  by  Mr.  Kearns,  was  discussed  at  length,  nd 
almost  unanimously  condemned.  It  limits  the  location  of  claims 
to  one  for  each  individual ;  also  forbids  mining  along  a  vein  when 
the  vein  runs  farther  than  the  surface  location  of  the  claim. 

The  meeting  ne.xt  year  is  to  be  held  at  Deadwood,  S.  Uak.,  in  Sept- 
ember, but  at  a  date  to  be  mure  accurately  fixed  hereafter. 

The  exhibition  of  mineral  products  of  Montana  and  other  states 
under  the  direction  of  Mr.  J.  R.  Wharton,  manager  of  the  Electric 
street  railway  service,  of  Butte,  and  also  of  the  Columbia  Gardens, 
was  an  important  feature  of  the  congress.  Besides  Montana,  Idaho, 
Oregon,  Wyoming,  Colorado  and  Kansas,  as  well  as  other  states, 
were  represented.  The  exhibition  is  to  be  kept  permanently  at  Butte, 
and  will  probably  be  shown  at  the  St.  Louis  Exposition  in  1904. 

.\  full  line  of  papers  was  read,  of  which  the  only  one  on  an  electrical 
subject  was  by  Mr.  E.  D.  Owen,  on  the  location  of  minerals  by 
electrical  means.  He  said  that  by  the  apparatus  of  his  invention, 
one  electrode  current  entered  the  earth  at  one  point  and  another  at 
another  point,  thus  establishing  a  ground  circuit  which  would  cause 
the  path  of  least  resistance,  as  in  reaching  the  ledge  it  would  have  to 
metallic  streak,  by  changing  the  location  of  the  electrodes  he  could 
determine  very  nearly  exactly  the  width  of  the  vein.  He  could  also 
determine  how  deep  the  surface  of  the  ledge  was.  If  a  100-foot  wire 
was  used,  the  current  would  probably  not  dip  to  the  ledge  to  find 
the  path  of  least  resistance,  as  in  reaching  the  ledge  it  would  have  to 
go  through  the  ground  100  feet,  the  distance  between  the  electrodes. 
If.  however,  the  rods  were  300  feet  apart,  the  current  would  go  to 
the  depth  of  50  feet.  After  locating  the  ledge  and  figuring  the 
relative  resistance  of  the  ground  and  the  ledge,  the  depth  could  be 
accurately  determined  by  calcula'.ion  and  by  setting  the  rods  at 
varying  distances. 

It  ha<l  been  suggestcil  that  water  offering  little  resistance  would 
interfere  with  the  work,  but  experiments  along  this  line  had  shown 
that  .such  was  not  the  case,  as  the  conductivity  of  water  does  not 
CO-,  nare  with  the  conductivity  of  a  metal  streak.  In  the  Caluinet 
and  Hecia,  the  vein  was  known  »o  run  under  a  horseshoe  strip  of 
water.  The  elcctro<les  had  been  set  up  on  the  edges  of  the  water,  and 
the  resistance  had  been  found  to  be  i.ioo  ohms.  They  had  been 
swung  a  distance  to  the  side,  and  the  resistance  was  550.  When 
moved  directly  over  the  IcdRc,  the  resistance  was  125. 

Mr  Owens  stated  that  the  normal  resistance  of  the  earth  was  be- 
tween i6.o«xi  and  jo.ooo  ohms.  In  the  State  of  Montana  he  had  found 
it  as  liiRh  as  5(i,(Xio.  In  Idaho  it  was  between  7.000  and  g.ooo.  and  it 
declined  only  (to  ohms  over  the  vein.  One  peculiar  fact  was  that  the 
lowest  readings  were  nearly  always  over  the  foot  walls.  He  told  an 
experience  he  had  in  Mexico.  Some  of  the  gentlemen  who  had  seen 
the  working  of  the  apparatus  said  that  it  would  work  over  large  or 
rich  ledges,  but  they  dovibted  if  it  would  work  over  ledges  that  only 
carried  a  small  quantity  of  metal.  To  test  the  apparatus,  it  was 
taketi  to  a  known  ledge  whose  values  consisted  of  one-half  ounce 
of  gold  and  oi:c-half  ounce  of  silver  and  no  other  metals.  The  ledge 
had  been  located  as  easily  as  any  others. 

Upon  the  conclusion  of  the  paper,  a  resolution  was  passed,  accept- 
ing an  offer  to  submit  the  system  to  a  practical  test,  to  be  made  free 


of  all  e.xpense  to  the  congress,  in  the  presence  and  under  the  direction 
of  a  committee  of  experts  to  be  appointed  by  the  congress,  and  the 
executive  committee  was  directed  to  appoint  a  committee  of  five  elec- 
trical and  mining  experts,  who  shall  act  for  the  congress  in  making 
these  tests,  and  report  the  result  to  the  chairman  of  the  executive 
committee  for  publication  at  the  next  session  of  the  American  Mining 
Congress. 

A  Discussion  of  Municipal  Ownership. 

At  the  Belfast  meeting,  last  week,  of  the  British  Association  for  the 
Advancement  of  Science,  Robert  P.  Porter,  director  of  the  Eleventh 
United  States  Census,  read  a  paper  in  the  Economic  Section,  on 
"Municipal  Trading."  In  the  course  of  his  address,  Mr.  Porter  said 
that  the  broadest  objections  to  municipal  ownership  or  trading  ap- 
peared to  be  six  in  number — the  injurious  effect  upon  the  work  strictly 
within  the  municipal  sphere  of  operation;  the  fact  that  in  giving  at- 
tention to  trading  operations  the  "unproductive"  work  was  almost 
certain  to  be  neglected;  the  tendency  to  discourage  improvement  or 
development ;  the  engendering  of  ill  feeling  when  the  taxpayer  found 
himself  obliged  to  defray  the  cost  of  competing  with  himself:  the 
difficulty  of  putting  the  burden  of  a  trading  undertaking  on  the 
right  shoulders,  and  the  impossibility  of  drawing  a  line  as  to  which 
industries  should  be  taken  up  by  municipalities  and  which  should  be 
left  to  individual  enterprises. 

Mr.  Porter  called  attention  to  the  fact  that  in  the  early  part  of  the 
last  century  the  various  State  Governments  of  the  United  States 
entered  into  financial  partnership  with  the  promoters  of  canals,  and 
later,  when  steam  railways  were  introduced.  States,  cities  and 
counties  were  alike  appealed  to  for  assistance  in  building  railways. 
Mr.  Porter  said  that  there  had  been  an  epidemic  in  the  forties  and 
fifties,  similar  to  the  present  fever  in  England,  which  swept  over  the 
country  and  ended  in  bankruptcy  and  ruin  not  only  of  cities  and 
towns,  but  of  important  States.  Bonds  issued  by  the  State  and  local 
authorities  for  the  promotion  of  railways  went  in  default. 

These  kindred  experiences,  Mr.  Porter  explained,  taught  Americans 
the  useful  lesson  that  there  was  a  limit  to  State  and  municipal  credit. 
The  taxpayers  of  those  times,  who  saw  their  property  practically 
confiscated  to  pay  for  enterprises  which  should  have  been  left  to  in- 
dividual endeavor  or  private  speculators,  invented  a  device  known 
as  "the  debt  limit  clause,"  and  this  clause,  in  some  form  or  other, 
was  in-^ertcd  in  nearly  every  State  constitution  drawn  and  adopted 
since  those  days  of  financial  disaster  and  destruction  of  State  and 
local  credit. 

Partially  because  of  the  debt  limitation  and  partially  because  pri- 
vate enterprise  had  been  allowed  a  freer  headway  in  such  under- 
takings as  the  supply  of  gas.  electric  lighting,  tramways,  and  tele- 
phones, Mr.  Porter  pointed  out  that  in  the  L'nited  States  no  city  owned 
and  operated  its  own  tramways  and  street  railways,  probably  less 
than  half  a  dozen  manufactured  gas.  a  very  few  engaged  in  supplying 
electric  light,  and  not  one  was  in  the  telephone  business. 

Mr.  Porter  said  that  municipal  trading  was  rapidly  increasing 
nuinicipal  debt  in  England,  and  that  serious  complaints  were  heard 
on  all  sides  in  consequence  of  the  increa.se  of  local  taxation.  In  re- 
gard to  the  answer  that  the  debt  is  "productive,"  and  that  the  profits 
of  these  industrial  inidertakings  will  be  used  to  reduce  the  taxes. 
Mr.  Porter  called  attention  to  Sir  Henry  Fowler's  statistical  classi- 
cation  of  indebtedness  showing  that  the  so-called  "productive"  debt 
is  only  about  half  of  1  per  cent,  beyond  the  danger  line;  that  is.  the 
dividend  or  profit  from  this  debit  averages  half  of  i  per  cent. 

If.  in  consequence  of  the  anxiety  in  financial  circles  at  the  steady 
increase  of  local  debt,  the  rate  of  interest  should  rise  a  half  per  cent 
on  all  local  securities,  what  would  become  of  the  "productive"  debt? 
Mr.  Portf-r  asked.  Then  he  stated  that,  assuming  that  the  trading 
debt  represented  one-third  of  the  total  local  debt,  a  rise  of  a  quarter 
per  cent,  would  extinguish  the  "productive"  properties  of  these  loans, 
and.  in  a  sense,  throw  them  on  the  rates. 

Without  suggesting  any  remedy  for  municipal  trading,  the  speaker 
said,  an  alternative  plan  would  be  the  leasing  system,  which,  when 
the  contracts  were  wisely  drawn,  secured  the  revenue  for  the  city 
treasur>'.  and  good,  cheap  service  for  the  public.  On  the  other  hand, 
this  would  shift  the  financial  risk  from  the  ratepayers*  shoulders. 
This,  with  some  form  of  debt  limitation,  would  gradually  modify 
existing  conditions,  especially  if  backed  by  a  strong  public  opinion 
in  opposition  to  further  use  of  public  funds  in  this  manner.  It  was 
a  case  for  gradual  readjuslinent.  not  violent  change.  With  the  facts 
fully  understood,  the  people  would  by  degrees  curtail  these  unwise 
and  dangerous  economic  experiments,  and  bring  cities  back  to  a 
sphere  of  work  strictlv  their  own. 
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The  Largest  Electric  Water  Power  Station  in 
New  England. 


LEWISTON  and  Auburn,  Maine,  occupy  opposite  banks  Dt" 
Androscoggin  River  at  a  point  where  its  fall  of  fifty 
feet  develops  a  great  water  power.  Large  industries 
have  been  built  up  by  the  use  of  this  power,  the  most  important 
of  which,  the  manufacture  of  cotton  cloth,  has  made  the  cities 
famous.  Notwithstanding  the  i8,ooo-hp  which  these  falls  are  said 
to  develop  at  times  of  only  moderate  flow,  it  has  been  found 
necessary  to  resort  to  steam  in  some  of  the  mills,  as  the  demand 
for  water  power  exceeds  the  supply.  This  situation  is  shortly 
to  be  relieved  by  means  of  electrical  transmission. 

Just   below  the   falls   of   the    main   river   and   within    the   citj- 
limits   of  .Auburn,   the   Little  Androscoggin,  a    tributary  stream. 


FIG.  I. — PART  OF  DAM  AND  CRIB. 

passes  over  three  falls  of  several  hundred  horse  power  each.  At 
two  points  on  the  larger  and  two  on  the  smaller  river,  all  four 
within  the  limits  of  the  cities,  the  Lewiston  and  Auburn  Electric 
Light  Company  operate  stations  by  water  power.  These  four 
plants  have  come  down  from  the  days  of  independent,  compet- 
ing companies,  and  present  the  usual  variety  of  generating  equip- 
ment and  systems  of  distribution  common  to  old  stations. 

By  improvements  now  under  way  these  generating  plants  will 
be  displaced.  At  present  the  two-wire,  direct  current  system  at 
no  volts,  the  three-wire  at  220  volts,  constant  current  open  arcs, 
500-volt  distribution  for  direct  current  motors,  and  two-phase 
circuits  at  2,200  volts  are  all  represented.  Among  the  equip- 
ment is  one  of  the  original  bi-polar,  Edison  dynamos  with  three 
magnet  cores  per  pole,  which  carries  its  daily  lo;:d  of  about  250 
amperes  in  a  satisfactory  way.  The  generating  equipment  at 
these  four  stations  includes  five  2,500-volt,  lo-ampere  arc  dyna- 
mos, 125-volt  dynamos  of  90-kw  total  capacity,  500-volt  gener- 
ators of  350-kw,  and  two-phase  alternators  of  690-kw,  a  total  of 
1255-kw  capacity.  All  the  alternators  operate  at  60  cycles  per 
second. 

The  connected  load  of  these  four  stations  is  as  follows.  Open 
arcs  of  nominal  2,000-cp  each,  to  the  number  of  no,  are  operated  on 
city  streets.  Commercial  arcs  number  180,  of  which  30  are  open 
and  150  enclosed.  The  enclosed  arcs  include  65  of  the  direct 
and  85  of  the  alternating  type.  Twenty-two  Nernst  lamps  of  the 
I,  2  and  3  glower  types  are  in  use  for  interior  lighting.  Approx- 
imately 15,000  incandescent  lamps  are  connected  to  the  system.  Mo- 
tors make  up  an  important  part  of  the  load  with  a  total  rated 
capacity  of  484  hp.  Nine  of  these  motors,  including  one  of  75-hp. 
are  the  two-phase  induction  type  with  a  total  rating  of  300  hp. 
The  remaining  184  hp  is  made  up  of  37  direct  current  motors. 
At  present  the  lines  of  this  system  are  confined  to  the  two  cities, 
because  even  there  the  available  loads  are  greater  than  they 
can  operate. 

The  management  of  the  Lewiston  and  Auburn  Company  has 
planned  and  begun  to  execute  extensions  that  will  carry  it  far 
beyond  its  present  moderate  loads  and  limited  service  area. 
For  some  time  the  company  has  been  unable  to  operate  motor 
loads  that  could  readily  be  secured  in  connection  with  the  man- 
i;facturing  industries.  Within  a  radius  of  twenty  miles  from  the 
cities  on  the  Androscoggin  are  dozens  of  towns  and  villages  that 
would  welcome  a  supply  of  electric  light  and  power.    Within  the 


next  few  months  the  Lewiston  system  will  be  in  a  position  10 
supply  thousands  of  horse  power  to  manufacturers  and  a  muco 
wider  service  area. 

Three  miles  up  stream  from  the  great  falls  of  the  Androscoggin 
at  Lewiston  are  Deep  Rips,  where  thousands  of  horse  power, 
developed  by  the  river  at  an  abrupt  descent  in  its  rocky  bed, 
have  gone  to  waste  as  useless  heat  for  centuries.  The  manage- 
ment of  the  Lewiston  company  have  secured  this  water  priv- 
ilege and  are  now  developing  a  power  to  drive  an  electric  station 
that  will  have  a  capacity  greater  than  any  of  its  kind  in  New 
England.  At  this  point  the  bed  and  sides  of  the  river  are  solid 
rock,  covered  at  intervals  with  a  little  earth.  By  a  system  of 
crib  work  successive  portions  of  the  river  bed  are  shut  oflf  from 
the  water,  cleaned  of  earth  and  bowlders  and  sections  of  the  dam 
built  thereon. 

This  dam  is  located  just  above  the  natural  waterfall,  so  that  the 
head  of  water  obtained  will  be  greater  by  some  feet  than  the 
height  of  the  dam.  From  shore  to  shore  of  the  river,  a  distance 
of  800  feet,  this  dam  will  form,  when  completed,  a  continuous 
mass  of  concrete.  A  great  timber  form  or  bin  is  built  for  each 
section  of  the  dam,  and  into  this  bin  is  dumped  the  soft  concrete 
as  fast  as  it  can  be  brought  to  the  desired  point  over  a  tramway 
that  extends  entirely  across  the  river  just  above  the  line  of  the 
dam. 

After  one  section  of  the  dam  has  been  completed  the  timber- 
ing about  it  is  removed  and  a  new  section  next  to  it  is  started. 
Ii^  this  way  about  300  cubic  yards  of  dam  are  being  built  each 
24  hours,  as  the  work  goes  on  day  and  night.  Rock  for  the  con- 
crete is  blasted  from  the  site  o*^  the  canal  on  one  bank  of  the 
river  as  fast  as  wanted,  and  is  there  reduced  in  a  crusher  so  thac 
the  largest  pieces  pass  through  a  two-inch  ring.  Concrete  for 
the  dam  is  composed  of  one  part  high  grade  cement,  two  parts 
coarse,  sharp  sand  and  three  parts  of  the  crushed  rock.  All 
work  on  the  dam  is  being  done  by  the  day,  the  owners  furnisn- 
ing  the  materials. 

At  its  top  the  dam  has  a  uniform  width  of  six  feet,  but  it  varies 
in  height  owing  to  the  uneven  bed  of  the  river,  being  26 
feet  where  this  bed  is  the  lowest.  Water  behind  the  dam  will 
be  raised  about  twenty  feet  above  its  old  level  and  a  road  along 
one  bank  is  to  be  moved  to  higher  ground  in  consequence. 

A  pond  about  three  miles  long  will  be  formed  by  the  water 
behind  the  dam  and  a  valuable  storage  capacity  thus  secured. 
From   one   end   of  the   dam  to  a   point  600  feet  down  stream   a 


FIG.   2. — A   SOLID   FOUND.VTIOX. 

canal  is  being  blasted  out  of  the  solid  rock.  This  canal  is  twen:;' 
feet  wide  and  will  be  faced  with  stone.  In  order  to  furnish  i  ower 
for  the  stone  crusher,  light  for  night  work,  and  to  pump  water 
from  that  portion  of  the  river  bed  where  work  is  going  on, 
energy  at  2200  volts  is  transmitted  from  the  old  water  power 
plants  to  the  site  of  the  new  dam  over  the  line  that  will  even- 
tually serve  for  transmission  in  the  opposite  direction.  This 
energy  is  reduced  by  transformers  to  440  volts  at  the  dam,  and 
there  operates  a  50-hp  motor  for  the  rock  crusher  and  a  5  and 
20-hp  motor  for  pumping,  besides  a  number  of  enclosed  arc 
lamps.  Blasting  is  also  carried  on  with  the  440-volt  current,  56 
holes  containing  300  pounds   of   75   per  cent,  dynamite  having 
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recently  been  fired  at  once,  a  result  not  possible  with  the  equip- 
ment previously  u.scd. 

At  the  lower  end  of  the  canal  coraes  the  power  house,  a  brick 
building,  40  by  200  feet  out&ide,  and  fini-^hed  as  one  story  with 
a  steel  truss  roof.  Along  one  long  side  of  this  building  will  be 
chambers  for  ten  pairs  of  horizontal  turbine  wheels,  which  arc 
to  operate  under  a  head  of  32  feet.  Each  pair  of  these  wheels 
is  rated  at  1200  horse  power  and  180  r.  p.  m.,  giving  a  total  of 
I2,ooo-hp  capacity.  An  alternator  of  7SO-kw  will  be  direct  con- 
nected to  each  pair  of  turbines,  giving  a  generator  capacity  of 
7500-kw  or  10,000  electrical  hp. 

All  of  these  alternators  are  of  the  revolving  magnet  type  and 
will  operate  at  10,000  volts,  60  cycles  per  second,  three-phase. 
A  contract  for  two  of  these  750-kw.  generators  has  already  been 
made  with  the  General  Electric  Company.  For  each  alternator 
the  switchboard,  located  in  a  gallery  above  the  wheel  chambers 
will  contain  one  generator  and  one  feeder  panel.  The  output  of 
all  the  generators  will  be  recorded  by  wattmeters.  Energy 
passes  directly  from  the  alternators  and  switchboard  to  the  lint 
at  10,000  volts,  no  raising  transformers  being  used.  From  the 
water  power  plant  to  the  sub-station  in  Lewiston,  a  distance  of 
3.5  miles,  the  transmis.sion  line  has  been  erected  on  40  and  45-foot 
chestnut  poles.  These  poles  are  set  six  feet  in  the  ground  an*l 
125  feet  apart.  For  the  greater  part  of  its  length  the  line  fol- 
lows the  public  highway,  but  the  portion  nearest  the  sub-station 
is  over  a  private  right  of  way  which  makes  it  possible  to  use 
overhead  circuits  exclusively. 

The  transmission  line  consists  of  two  independent  circuits  of 
three  conductors  each,  so  arranged  that  the  conductors  of  each 
circuit  arc  eighteen  inches  apart.  This  arrangement  is  obtained 
by  means  of  a  four-pin  cross  arm  near  the  top  of  each  pole  and 
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riG.  3. — MAKING  CONCKETE. 

a  .■»liMrtcr  two-pin  cross  arm  just  luidcr  it.  Two  conductors  of  a 
circuit  arc  mounlcd  at  one  end  of  the  top  cross  arm.  and  the  thirn 
conductor  bcncith  these  two  and  on  the  lower  cross  arm.  The 
other  circuit  is  arranged  in  a  similar  manner  on  the  opposite 
ends  of  the  cros.n  arms.  ,MI  six  of  these  conductors  arc  bare 
aUiminum  and  each  is  made  up  of  seven  strands,  each  strand  be- 
ing number  8  B.  &  S.  gauge.  These  conductors  arc  erected  in 
mile  lengths  and  joints  are  made  by  twisting  the  conductors 
after  each  is  passed  through  a  Mclntirc  aluminum  sleeve  ten 
inches  long.  No  solder  is  used  at  the  joints.  Most  important 
among  the  considerations  that  influenced  the  erection  of  two  in- 
stead ot  a  single  circuit  was  the  desire  to  avoid  the  cfTect  of 
large  and  flucttiating  motor  loads  on  circuits  that  supply  the 
lighting  service.  One  circuit  will  therefore  be  used  exclusively 
for  power  and  the  other  for  lamps.  Wooden  pins  treated  with 
parahne  are  employed  for  the  entire  line,  and  the  conductors  are 
mounted  on  Knowles  H.  G.  glass  insulators,  each  6J4  inches  in 
diameter  at  the  largest  point. 

M   the   sub-station,   an   existing   brick   building   in    Lewiston. 
transformers   of   500-kw   each   to  the   number  of   fifteen   are  to 


change  the  io,ooo-volt,'  three-phase  energy  to  2200-vok,  two- 
phase  for  general  distribution.  The  present  constant  current  arc 
dynamos  will  eventually  be  replaced  by  constant  current  trans- 
formers located  at  the  sub-station,  and  feeding  enclosed  arc 
lamps.  No  rotary  converters  are  to  be  installed,  but  it  is  the 
purpose  to  continue  the  operation  of  a  soo-volt  generator  at  one 
of  the  water  powers  in  Lewiston  indefinitely  in  order  to  carry 
the  existing  load  of  direct-current  motors.  Future  contracts  for 
power,  however,  are  to  be  based  on  the  use  of  induction  motors. 

When  its  great  water  power  station  is  in  operation  the  Lew- 
iston Company  will  make  attractive  rates  to  largo  users  of  elec- 
tric power,  and  it  is  believed  that  this  policy  will  materially  in- 
crease the  importance  of  the  two  cities  as  centers  of  manufac- 
turing industry.  Thanks  are  due  to  Mr.  H.  S.  Sands,  superin- 
tendent of  the  Lewiston  and  Auburn  Company  for  the  facts  here 
presented  concerning  this  notable  water  power  system. 

All  of  the  work  on  the  dam  is  being  done  by  the  day  under 
the  personal  supervision  of  Mr.  W.  S.  Libbey.  treasurer  of  the 
company. 


Scientific  Industry  in  England. 


An  important  report  has  just  been  issued  respecting  the  recent  in- 
quiry of  a  special  sub-committee  of  the  Technical  Education  Board 
of  the  London  County  Council,  on  "The  Application  of  Science  to 
Industry."  The  committee  has  arrived  at  the  conclusion  that  '"vari- 
ous branches  of  industry  have  during  the  past  20  or  30  years  been  lost 
to  this  country,  owing  to  the  competition  of  foreign  countries :  that 
in  many  others  our  manufacturers  have  fallen  seriously  behind  their 
foreign  rivals ;  and  that  these  Josses  are  to  be  attributed  in  no  small 
degree  to  the  superior  scientific  education  provided  in  foreign 
countries." 

In  this  connection,  reference  is  made  to  the  transfer  from  England 
to  Germany  of  numerous  departments  of  manufacturing  chemistry, 
the  best-known  instance  of  loss  being  the  manufacture  of  aniline 
dyes  and  many  other  valuable  products  from  coal  tar.  Whereas  the 
original  investigations  and  discoveries  on  which  this  industry  is  based 
were  made  almost  entirely  in  England,  there  are  not  now  a  thousand 
work-people  employed  in  the  industry  in  the  Kingdom.  On  the  other 
hand,  it  is  a  most  lucrative  and  flourishing  business  in  Germany. 
Then  the  manufacture  of  high-class  lenses  for  photographic  cameras, 
microscopes,  telescopes  and  field-glasses,  as  well  as  of  thermometer- 
glass  tube  for  making  thermometers  for  accurate  physical  measure- 
ments, has  practically  been  lost  to  the  country.  Thirdly,  the  com- 
mittee points  to  the  rapid  development  in  the  United  States.  Germany 
and  Switzerland  of  the  various  branches  of  the  manufacture  of  elec- 
trical machinery,  as  compared  with  the  relatively  slow  progress  made 
in  the  United  Kingdom.  In  1800  the  imports  of  electrical  appliances 
and  scientific  apparatus  were  too  insignificant  to  be  separately  sched- 
uled    In  uyoo  they  amounted  to  £1.174.000  and  £522.000.  respectively. 

While  some  of  the  witnesses  examined  attributed  the  relative  back- 
wardness of  England  in  scientific  industries  partly  to  other  causes, 
they  were  practically  all  agreed  in  considering  it  due.  in  the  main, 
to  the  deficiencies  of  the  British  educational  system.  It  did  not  ap- 
pear that  the  training  of  the  workmen  was  at  fault.  It  is  believed 
that  the  opportunities  now  open  to  the  Ix)ndon  workman  for  obtaining 
technical  edtication  in  his  trade  are  actually  superior  to  those  enjoyed 
Iiy  the  German  or  .\merican  workman  Summing  up  all  the  evidence, 
the  committee  is  convinced  that  the  main  causes  of  British  failure 
in  the  chemical,  optical  and  electrical  industries  are  the  following: 
(a)  The  lack  of  scientific  training  of  the  manufacturers  themselves, 
and  their  consequent  inability  to  recognize  the  importance  of  scientific 
assistance:  (h)  the  defective  condition  of  secondary  education,  and 
the  consequent  lack  of  sufliciently  prepared  recruits  for  advanced 
technological  training;  (c)  the  lack  of  a  sufficient  supply  of  young 
men  who  have  been  trained,  not  only  in  scientific  principles  and 
method,  but  also  in  the  application  of  science  to  particular  industrial 
processes:  (d)  the  lack  of  any  institution  providing  advanced  tech- 
nological training  which  is  sufliciently  equipped  and  endowed  to 
enable  it  to  give  adequate  attention  to  post-graduate  or  advance 
work.  There  is  a  concensus  of  opinion  that  the  highest  grade  of 
technical  education  must  be  carried  on  in  an  institution  of  university 
rank  during  the  day.  The  few  hours  which  can  be  given  in  the  even- 
ing by  those  who  are  engaged  in  business  during  the  day  are  insuffi- 
cient for  training  in  research. 


U.  S.  Census  Report  on  Electrical  Manufactures. 


THE  United  States  Census  Office  has  just  issued  a  report  or 
53  pages  on  the  manufacture  of  electrical  apparatus  and 
supplies,  compiled  by  Mr.  T.  C.  Martin,  as  special  expert 
agent,  and  based  on  the  returns  obtained  by  the  Census  Office 
enumerators  in  1900,  with  a  subsequent  analysis  of  the  figures 
in  as  full  detail  as  could  be  obtained.  It  is  the  first  separate  re- 
port made  at  any  census  on  the  subject,  and  the  work  was,  there- 
fore, without  precedent  to  guide  it.  While  reference  is  naturally 
made  to  the  industries  of  electric  lighting,  electric  railways,  tel- 
egraphy, telephony,  etc.,  and  statistics  are  given  as  to  their  de 
velopment,  the  only  figures  tabulated  in  Bulletin  No.  245,  are  those 
which  relate  specifically  to  electrical  manufactures;  while  as  re- 
gards the  figures  of  power  employed  in  all  the  manufacturing^ 
industries  of  the  country,  they  are  included  in  another  elab- 
orate and  voluminous  bulletin  of  which  Mr.  E.  H.  Sanborn  and 
Mr.  Martin  are  the  joint  authors.  The  whole  of  this  interesting 
and  difficult  work  has  been  done  under  the  initiative  and  judi- 
cious guidance  of  Mr.  S.  N.  D.  North,  the  able  Chief  Statistician 
for  Manufactures  of  the  Twelfth  Census,  and  the  success  of  the 
entire  compilation  of  manufacturing  statistics,  on  a  scale  and 
with  a  completeness  never  before  attained,  is  due  to  the  execu- 
tive energy  of  General  Merriam,  head  of  the  Census  Depart- 
ment. When  it  is  stated  that  512,721  manufacturing  establish 
merits  of  all  kinds  had  to  be  dealt  with,  some  dim  idea  of  the 
work  in  manufactures  alone,  can  be  formed. 

The  total  product  in  the  "electrical  industries,"  and  the  product 
iind^r  the  various  divisions  will  be  found  in  the  tables  presented 
herewith,  all  of  which,  it  will  be  borne  in  mind,  are  based  upon 
the  signed  statements  of  the  manufacturers  themselves,  and  have 
therefore  a  weight  and  value  that  could  not  possibly  attach  to  an 
estimate,  however  careful.  Even  thus  many  difficulties  arose 
in  consequence  of  the  endeavor  to  prevent  "duplication"  of  fig- 
ures, but  it  is  made  clear  that  the  electrical  industry  is  to  be 
credited  with  much  more  than  is  actually  assigned  to  it. 

TABLE        I. — ELECTRICAL       APPARATUS        AND        SUPPLIES  :        COMPARATIVE 

SUMMARY^    1880,    1890   AND    I9OO,    WITH    PER   CENT.   OF    INCREASE 

FOR  EACH  DECADE. 


Number  of  establish- 
ments   

Capital 

Salaried  officials,  clerks, 

etc.,  number 

Salaries 

Wage-earners,      average 

number 

Total  wages .^. . . 

Men,    16   years    and 

over 

Wages 

Women,  16  years  and 

over 

Wages 

Children,   under    16 

years 

Wages 

Miscellaneous  expenses .. 

Cost  of  materials  used 

Valueofproducts.includ- 
ing  custom  work,  and 
repairing 


DATE  OF  CENSUS. 


1900 


580 
883,130,943 


4, 
84,563, 

40, 
820, 190, 

34, 
$18,-369, 

6, 
81,701, 


8120, 
86,788, 
848, 916, 


987 
112 

890 
344 

150 
228 

158 
110 

582 
006 
314 
440 


891,348,889 


1890 


189 
818, 997,'337 

2  683 
*  8849, 138 

8,802 
84, 517, 060 

7,289 
84,082,847 

1,469 
8426, 660 

44 

87,543 
81,154,462 
88, 819, 498 


819,114,714 


1880 


176 
81,509,758 


l,27o 
8683,164 


1,132 


(') 


67 


81,116,470 


$2,655,036 


PER  CENT  or 
INCREASE. 


1890  to 

i9oa 


206.9 
337.6 

630.2 
437.4 

364.6 
347.0 

368.5 
349.9 

319.2 
298.7 

1, 222. 7 

1,491.0 

488.0 

454.6 


377.9 


1880  to 
1890. 


148.7 
1,158.3 


592.5 
561.2 


543.9 


1, 940. 3 
*34.3 

"'689."9 
619.9 


^  Includes  36  establishments  reported  as  "electrical  apparatus  and  supplies," 
and  40   reported    as   "telegraph    and    teleplione  apparatus." 

2  Includes  proprietors  and  firm  members,  with  their  salaries;  number  only 
reported  in    1900,  but  not  included  in  this  table.      (See  Table  26.) 

^  Not  reported  separately. 

*  Decrease. 

•  Not    reported. 

For  instance,  it  is  pointed,  there  is  probably  no  more  conspic- 
uous object  in  the  average  American  landscape  than  the  ubiqui- 
tous pole  employed  for  the  telegraph  and  telephone  line,  for  the 
arc-light  circuit,  or  for  the  trolley  car.  No  poles,  whether  of 
wood,  iron,  or  steel,  are  included  in  the  statistics,  it  being  con- 


sidered that  even  if  specifically  made  for  such  work,  they  ar- 
already  embraced  in  the  totals  of  the  lumber  and  metal  indus- 
tries. There  are  some  concerns,  however,  that  make  a  feature  of 
wooden  cross-arms  for  poles,  and  insulator  pins,  and  these,  when 
reporting  .  uch  product  separately,  have  been  included  as  being 
legitimately  and  undeniably  electrical.  In  the  same  manner  a 
large  amount  of  glass  and  porcelain  is  used  for  electrical  pur- 
poses— for  battery  jars,  globes,  tubes,  knobs,  insulators,  etc.,  but 
only  those  products  have  been  recognized  that  were  reported 
by  concerns   with   whom   this   is    a   distinct  branch  of  busines-. 

TABLE  2. — DYNAMOS  :  NUMBER,  HORSEPOWER,  AND  VALUE  BY  STATES,   I9OO. 


United  States  . 

California 

Colorado 

Connecticut 

Georgia 

Illinois 

Indiana 

Kentucky 

Maine 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Hampsliire 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Rhode  Island 

Texas 

Wisconsin  

Direct  current 

Alternating  current 


Number. 

Horse- 
power. 

Value. 

10,527 

770,832 

810,472,576 

57 

1,925 

33.297 

40 

875 

18,000 

408 

13,182 

263,590 

23 

155 

5,210 

1,102 

59, 696 

868,640 

521 

22,827 

355,759 

38 

566 

8,901 

81 

925 

16,516 

711 

53,930 

757,486 

20 

772 

13,030 

135 

1,950 

30,500 

25 

2,500 

35,000 

13 

400 

5,700 

1,147 

37,090 

612,459 

1,220 

269,708 

8,280,871 

3,292 

38,096 

771.164 

1,236 

255,285 

8,126,453 

10 

400 

8,000 

15 

600 

15,000 

433 

9,950 

247,000 

9,182 

428, 601 

6,297,925 

1,345 

342,231 

4, 174, 651 

Under  the  same  generic  rule  the  statistics  include  neither  slee. 
rails  employed  only  for  the  construction  of  trolley  systems  nor 
bare  iron  and  copper  wire  of  any  kind  or  size.  It  is  a  notorious 
fact  that  the  annual  consumption  of  bare  iron  and  copper  wire  in 
the  electrical  arts  runs  into  millions  of  pounds,  most  of  it  being 
of  such  diameters  that  outside  of  electrical  applications  it  has 
no  use  whatever.  Equally  true  is  it  that  in  electric  railway  work 
heavy  steel  rail  is  often  used  unknown  to  steam  railway  worK, 
associated  with  special  frogs  and  switches  built  for  each  case. 
But  so  far  as  can  be  determined  none  of  this  material  has  now 
been  brought  to  account,  and  the  only  bare  copper  wire  of  which 
the  value  is  given  is  that  worked  up  into  the  form  of  "rail  bonds" 
manufactured  and  used  solely  with  the  object  of  increasing  at 
rail  joints  the  conductivity  of  trolley  tracks  when  serving  as  part 
of  the  return  circuit. 

It  is  true,  of  course,  that  some  part  of  the  total  value  shown 
is  counted  twice,  but  that  is  unavoidable.  The  duplication  would 
appear  to  occur  chiefly  in  regard  to  insulated  wire.  The  item 
is  set  apart  by  itself,  but  owing  to  the  enormous  range  of  siTie 
of  wire  covered,  as  well  as  the  fact  that  much  of  it  is  also  laid 
up  in  cables,  the  value  is  not  accompanied  by  any  length  in  feet 
or  weight  in  pounds.  It  would  have  been  very  interesting  to 
know  the  actual  consumption  of  copper  by  che  electrical  indus- 
tries, but  there  are  no  data  available  as  to  the  wire  drawn  for 
that  purpose,  and  if  there  were,  the  figures  would  still  be  very 
incomplete,  owing  to  the  large  electrical  use  of  copper  rods,  bars, 
drop  forgings,  commutator  segments,  strips,  leaf,  etc.  On  the 
other  hand,  anticipating  another  part  of  this  report,  it  is  noted 
that  virtually  the  whole  American  industry  of  copper  refin- 
ing is  a  branch  of  electrical  manufacture.  The  production  of 
copper  in  the  United  States  is  placed  at  275,000  metric  tons  in 
1900.  According  to  the  best  authorities,  in  1899  no  less  than 
198,600  short  tons  was  produced  electrolytically.  Mr.  Charles 
KirchhoflF,  expert  special  agent  of  the  Census  for  copper  refin- 
ing and  smelting,  states  that  so  far  as  the  employment  of  the 
electrolytic  refining  process  is  concerned  it  is  now  applied  prac- 
tically to  all  copper  produced  in  the  United  States  outside  of  that 
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made  from  Lake  Superior  copper,  but  even  a  part  of  this  is  al>o 
clectrolytically  treated  at  the  Buffalo  works  of  the  Calumet  & 
Hccia  Company. 

Offsetting  and  far  outweighing  any  possible  reduction  of  the 
total  here  given  for  American  electrical  manufactures,  on  the 
score  of  duplication,  is  the  vast  and  incalculable  amount  of  work 
done  by  mainy  large  industrial  concerns  for  themselves.  To  what 
an  extent  this  may  be  carried  is  evidenced  by  the  figures  of  the 
Union  Iron  Works,  of  San  Francisco,  Calif.,  builders  of  the 
battleship   "Oregon"   and   other   men-of-war.      In    1896   this    work< 


TABLE  3.- 


-UY.VAMOTORS,    MOTOK    GKNERATOBS,    AND    BOOSTERS:    NUMBER, 
HORSE-POWER,   AND   VALUE   BY    STATES,    IQOO. 


ToUl 
value. 

■>TABLISRMK!«T8  REPORTINO 
QCANTITIES  AND  VALDES. 

Eatab- 
lUb- 
menta 

•TATE*. 

Nam- 
ber. 

Hone- 
power. 

Value. 

reporting 
values 
only. 

UDltc<l  suite*    

1379,747 

649 

14.397J 

$354,747 

•25,000 

60 
18,087 
1,287 
2,112 
2,000 
82,091 
201,666 
20,850 
61,666 

1 

194 

7 

36 

20 

245 

39 

11 

96 

1 

826 

43 

60 

100 

3,450 

8.584 

1,054 

791 

GO 
18,087 
1,287 
2,112 
2,000 
82,091 
201,665 
20,850 
26,656 

Illlnol* 

Mbaouri 

New  York  

Ohio 

25,000 

bc^an  the  manufacture  of  electrical  apparatus  required  in  every 
line  of  its  work  with  the  result  that  at  times  no  fewer  than  300 
hands  have  been  employed  in  its  electrical  dcpartmein,  and  that 
at  the  present  time  all  that  is  required  in  the  line  of  generators, 
motors,  switchboards,  stccriny  gear,  aniniunitiDii  hoists,  turret 
turning,  ventilating  apparatus,  bells,  annunciators,  .signals,  tell- 
tales, etc.,  is  designed  and  built  in  the  yards.  Nor  is  this  all,  for 
the  .supersession  of  steam  in  the  operations  of  shipbuilding  ha> 
been  attended  by  the  introduction  of  electric  cranes,  etc.,  all  of 
which  also  have  been  designed  and  built  on  the  spot.  An  estab- 
lishment of  this  kind  is  quite  outside  the  electrical  field  in  public 
cstimatif)n,  but  it  is  obvious  that  if  it  were  not  thus  self-centred 
a  corresponding  product  from  regular  clecliical  manufacturing 
cijncerns  would  have  been  demanded  and  would,  to  that  extent, 
have  swollen  the  figures  for  California  and  other  States.  Within 
the  electrical  field  the  public-service  companies  are  numerous 
that  do  their  own  "custom  and  repair  work,"  and  from  the  West- 
ern Union  Telegraph  Company,  the  New  York  Edison  Com- 
pany, the  Boston  Elevated  Railroad  Company,  the  Pacific  States 
Telephone  Company,  down  through  thousands  of  local  lighting, 
trolley,  telephone,  and  power  companies,  it  would  be  difiicult  t<^ 
find  one  of  any  magnitude  that  does  not  maintain  its  own  shop. 


mcnt?  made  for  drawings  and  patterns.  Hence,  American  elec- 
trical factories  are  now  located  all  over  Europe,  under  one  name 
or  another,  in  Paris,  Berlin,  Havre,  London,  Antwerp,  and  othor 
cities,  and  their  product  embodies  American  ideas,  or  capital,  ot 
direction  or  labor,  sometimes  all  four.  These  factories  employ 
th'ni-aiul'.  of  men,  and  it  is  only  fair  to  point  out  that  the  increase 

TAbLK   5. — .>\MTCHBO.\RDS   FOR   LIGHT   AND   POWER:    NUMBER   AND   V.\LUf, 
BY   STATES,   IQOO. 


CDit«d  States 

California 

Colorado 

Connecticut 

Delaware 

IlUnois 

Indiana 

Louisiana 

Massac  bu£ictta 

Michigan 

Minnesota 

Missouri 

New  Jersey , 

New  York 

Ohio 

Pennsylvania 

Rhode  I.Hland 

Wisconsin 


swrrcHBOARoa. 

Number. 

Value. 

6.422 

fl.  846,624 

20 

10.000 

60 

8,000 

15 

3.  TOO 

1 

1,500 

180 

75.867 

30 

14,944 

2 

50 

143 

230.602 

3 

S80 

10 

500 

86 

67.5O0 

12 

1.890 

2,506 

1,055,288 

46 

21.660 

3,864 

S53.043 

1 

200 

4 

2.000 

in  the  export  of  .American  electrical  manufactures  would  be  enor- 
mous but  for  this  natural  and  inevitable  restriction.  The  export 
of  electrical  apparatus  in  the  census  year  1900,  amounting  to 
$5,000,000  might  easih  have  been  five  times  as  much  but  for  the 
facts  just  noted.  On  the  other  hand,  the  electrical  importation- 
have  been  checked  by  corresponding  conditions  in  the  United 
States,  though  in  much  lesser  degree,  and  are  confined  to  but  one 
or  two  spccialticF. 

.\s  to  electrochemistry  and  electrometallurgy  Mr.  Martin  notes 
a  very  large  class  of  products  which  are  essentially  electrical 
manufacturing,  but  of  which  no  figures  at  a'.l  are  included.  The 
reasons  for  their  exclusion  are  generally  of  the  same  nature  as 
those  applying  to  the  exclusion  of  electrolytically  refined  copper, 
which  has  been  shown  to  mean  tnost  of  the  copper  refined  in 
the  United  States.  But  this  branch  of  the  electrical  art  can  not 
be  ovci looked,  and  a  few  figures  in  regard  to  it  have  been  col- 
lated during  the  course  of  the  inquiry.  Already  at  Niagara  Fall- 
alone  about  35,000  hp  is  used  electrically  in  some  tw^enty  different 
processes  for  reducing  meta's  or  chemicals;  all  of  this  wc-k 
growing  up  in  the  period  between  the  Eleventh  and  Twelf'.ii 
censuses.  .Among  these  industries  may  be  mentioned  the  pr  "> 
duciion  of  aluminum,  which,  owing  to  its  electrical  manufactur--. 


TABLE    4. — transformers:    NUMBER,    HORSE-POWEK,    AND    VALUE, 
BY  STATES,  I9OO. 


TABLE    6. — switches:    NU.MBER    AND    VALUE,    BY    STATES.    IQCO 


•TATRa. 

ToUl 
value. 

BrrABI.IHIIMRNTO  RRPORTINO 

qrANTiTini  and  valcb. 

DTAR- 
LI8R- 
MRNTB 

Nombwr. 

Bone- 
power. 

Value. 

RJCrORT- 
INO  VAL- 
CnONLT. 

United  Btatca 

•3.9as,«n 

M,U8 

407,461 

12,960,171 

12,700 

ininnln 

Indiana , 

r.&ie 

•4.710 

661,014 

170,600 

600 

798,908 
100,860 
761,608 

1,3S4 

2.400 

28.799 

8.775 

2 

436 

a.6o» 

2,862 

fi.lR5 
12.2fi0 
120.190 
37.600 
60 
103.866 
12.900 
116,900 

.T7.166 
W.730 

951.014 

270.600 
600 

723,908 
98,600 

788,668 

360 

MnMwrhuwtta 

Mt.wKMirl 

Nrw  llampahir* 

Nrw  York 



Ohio 

Pennnxlrania a. 

2,860 

with  an  invisible  line  of  drmarcati.'.n  between  new  custom  work 
jiud  repairs. 

While  certain  leading  lines  of  American  manufacture  arc  sub- 
ject to  limitations  imposed  by  the  demand  for  or  competition 
of  foreign  goods,  it  cannot  be  said  that  the  electrical  industries 
are  conscious  of  any  check  of  this  kind.  On  the  contrary,  there 
has  grown  up  a  steady  export  trade  which  would  be  very  much 
larger,  but  for  the  fact  that  the  Amc-ican  apparatus  sent  abroad 
having  at  once  proved  popular  and  attractive,  the  patent  rights 
for  its  manufacture  in  Europe  have  been  purchased  or  arrange- 


■wrrcnB. 

Number. 

Value. 

United  SUtea 

1,728.887 

•1.129,891 

OIKnmla 

700 

42  000 

1,416!  000 

2,000 

20,000 

108 

81,200 

7.435 

1.286 

203.468 

200 

1  125 

('olora«io 

28  500 

ConnorUcut 

Illinois 

Maawchuactta 

Mlmouri 

New  Jeroey 

Now  York 

Ohio 

Pcnnitylvania 

Rhode  Island 

382,810 

8.000 

287.762 

1.380 

1*      •' 
500 

has  become  so  cheapened  that  it  competes  with  copper  as  a  con- 
ductor, and  has  found  its  way  into  a  great  many  arts.  The  pro- 
duction of  aluminum  by  electricity  in  .\merica  in  the  census  year 
1899- 1900  is  placed  at  6.500.000  pounds,  valued  at  $2,112,500. 
Another  article  is  calcium  carbide,  from  which  acetylene  gas  is 
obtained,  and  which  was  first  made  commercially  about  1895,  in 
the  L'nited  States.  The  quantity  of  this  manufactured  in  the  cen- 
sus year  at  Niagara  was.  it  is  stated,  at  the  rate  of  about  12.000 
tons  per  annum,  .\nother  notable  product  is  that  known  as  car- 
borundum, in  which  silicon  and  carbon  are  doably  united  by  the 


September  20,  1902. 


ELECTRICAL    WORLD    and    ENGINEER. 


445 


TABLE  7. — MOTORS  :   NUMBER,  HORSE-POWER,  AND  VALUE  OF  VARIOUS   KINDS,  BY  STATES,  I9OO. 


Aggregate 
value. 

DIRECT  AND  ALTEENATINO  CUR- 
RENT. 

FOR  RAILWAYS. 

FOB  AUTOMOBILES. 

Number. 

Horse- 
power. 

Value. 

Number. 

Horse- 
power. 

Value. 

Number. 

S'^-.         value. 

United  States 

819,506,604 

1 
36,604           .SI  .S.  705 

87,651,480 

16,284 

666,669 

r,  568, 841 

3,017 

8.220 

1192,030 

■ 

California 

66,500 

12,000 

97,597 

6,000 

970, 701 

105,904 

760 

18,060 

60 

40,174 

1, 892, 600 

318,304 

13.500 

175, 180 

23,200 

13,149 

2,073,566 

4, 470, 881 

1, 370, 412 

7,603,791 

343, 286 

1 

455 

30 

1,688 

643 

6 

98 

4,328 

200 

7,780 

4,613 

50 

655 

86,560 

6,000 

167,638 

%,364 

760 

15,620 

290  1               638 

11,037 

1,440  1            2,870 

136,823 

1                       1 

;;:.;;;;;;i::.:.: 

121 
6,393 
114 
64 
598 
110 

2,200 

23,-754 

584 

700 

6,110 

1,100 

35,910 
410, 176 
9.796 
13,500 
91,705 
19,600 

3  '                 15                  375 

4,078 

94,791 

1.095,069 

2  '                   2                  200 

' 1 

;;i:;::;::::... 

! 

9,268 
3,996 
1,414 
9,067 
1,639 

86,873 
80,990 
21,279 
263, 202 
11,287 

1,501,766 
1,222,255 

366,  766 
3, 204, 058 

303,027 

4,746 
1,100 
5,360 

214,749 
35,629 
321,500 

2,120,000 

432,051 

3.921,721 

*  52                  120 
1,230              4,576 

12,000 

Ohio       

11,696 

1 ■ 1 

29,615 
6,989 

378.329 
137,376 

6,786,052 
1, 765, 428 

1 





1                       ' 

TABLE   7. — motors:    NUMBER,    HORSE-POWER,   AND   VALUE   OF   VARIOUS    KINDS,  BY  STATES,  IQOO. — Continued. 


FOR  FANS. 

FOR   ELECTRIC  ELEVATORS. 

MISCELLANEOUS. 

STATES. 

Number. 

Horse- 
power. 

Value. 

Total 
value. 

Establishments  reporting 
quantities  and  values. 

Establish- 
ments re- 
porting 
values 
only. 

Number. 

Horse- 
power. 

Value. 

Number. 

Horse- 
power. 

Value. 

United  States 

97,577 

.12,766 

81,066,369 

82,523,901 

386 

6,730 

8516,446 

82,008,455 

7,913  j       11,392 

5613,883 

California , . .  - 

85,000 

30 

1,600 

35,000 

270 
100 
480 
206 
20 

1,085 

570 

450 

103 

16. 

21  500 

Colorado 

160 

15,046 

16 

90 

3 

2,006 
755 
65 
100 

0) 

2,000 

130,281 

1,300 

900 

60 

10,000 
9,600 
8,240 
1,510 

Illinois 

606, 359 

153 

1,500 

40,000 

466, 369 

Indiana 

Kentucky  

Louisiana 

Maine 

3,889 
152,336 
296,000 

7 
120 

115 
3,240 

3,889 
152,335 

:. 

Massachusetts 

18, 330 

131 

5,195 

1,760 
178 
(•) 

183, 120 
12,608 
82,500 

172 

1,474 

51  600 

Michigan 

2%,  000 

200 

80 

45 

2,000 

212 

2,960 

697 

471 

20 

8 

36 

100 

671 

6,050 

884 

25 

975 

3,600 
2  700 

New  Hampshire 

1,200 
22,867 
14,660 
13,200 

6,800 

100 
2,525 
2,333 
1,695 
1,350 

10,449 
251,208 
152,051 
153,000 

75, 992 

300, 692 
945,604 

300,692 
945,604 

20! 000 

New  York .   

19,071 
407,000 
40  298 

Ohio 

Pennsylvania 

261,722 
22,500 

60 
15 

375 

26i,722 
22,500 

Wisconsin 

17, 759 

1 

Horsepower   not    reported. 


TABLE    8. — BATTERIES,    STORAGE    AND    PRIMARY  :    NUMBER    AND    VALUE,    BY   STATES,   IQOO. 


Aggregate 
value. 

STORAGE. 

PRIMARY. 

Total 
value. 

Establishments  report- 
ing  quantities    and 
values. 

Estab- 
lishments 
reporting 

values 
only. 

Total 
value. 

Liquid. 

Dry. 

STATES. 

Total 
value 

Establishments  re-  ' 
porting    quanti- 
ties and  values.    1 

1 

Estab- 
lishments 
reporting 

values 

only. 

Numbe;-. 

Value. 

Value 
of  parts. 

Number. 

Value. 

Number. 

Value. 

United  States . 

$3,679,046 

82, 559, 601 

11,012,035 

82,482,228 

877, 373 

81,119,444 

8571^  370 

708,077 

8569,870 

81,500 

1,946,688 

8316,013 

?232,061 

Connecticut 

500 
425,479 
41,252 
12,000 
47,969 
134, 461 
61,610 
116,524 
432, 692 
280,330 
2,126,228 

600 
327,941 
41,262 
12,000 
46,769 
133,626 
56,000 
116,624 
327,844 
56,019 
1,969 

500 

Illinois 

97,538 

200,400 

21,000 

76,538 

247,588 
39,662 
12,000 

214, 136 
133,661 
16,000 

217,688 
39,552 
12,000 

41,500 
5,000 

7,875 
700 

72,478 
1,000 

Indiana 

Iowa 

Maryland 

1,200 

835 

6,610 

600 

1,200 

10,000 

46,769 

128, 125 

Massachusetts 

835 

6,501 

56,000 

5,000 

196, 010 

10,360 

369 

2,887 
40,000 
60,000 
241,700 
>  10, 200 
594 

4,001 

66,000 

6,000 

195, 010 

» 10, 350 

369 

1,500 

Missouri 

323 

5,610 

New  Jersey 

1,100,000 
451,000 
339,188 

100.000 
116,000 
44,669 

11,524 
16,834 

New  York 

104,848 

225,811 

2,124,269 

6,619 

7,563 

10,796,530 

104,848 

226,311 

2,124,269 

Ohio 

Pennsylvania ... 

1  600 

aC 
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c..>.i,i.-  •  urrciit,  an  artificial  abrasive  resulting  thrtt  vies  with  the 
diamond  in  cutting  power.  Carborundum  is  now  being  sold  in 
all  the  civilized  countries  of  the  world,  and  in  1900- 1901  the 
American  production  was  not  less  than  3,800,000  pounds,  at  in 
cents  per  pound.  Incidental  to  this  process  has  been  that  of 
producing  graphite  electrically,  and  one  plant  at  Niagara,  in 
1900-1901,  turned  out  over  1400,000  pounds. 

In  the  report  of  the  chemical  industry,  by  Professor  Munroe. 
cited  by  Mr.  Martin,  it  is  stated  that  by  means  of  electricit}. 
sodium  and  other  metals,  caustic   soda,  bleaching  powder  and 


ing  $100,000,000  of  apparatus,  at  least  75  per  cent  of  the  manu- 
factured goods  belong  in  classes  that  were  unavailable  to  the 
public  in  the  days  of  the  primary  battery,  and  would  still  be 
inaccessible  if  it  were  still  the  sole  source  of  current  supply. 

In  1900,  it  appears,  there  were  580  establishments,  with  a  cap- 
ital invested  of  $83,130,943,  and  with  a  total  output,  includin;: 
custom  work  and  repairing,  of  $91,348,889.  It  has  been  pointed  our 
by  Mr.  Martin  how  these  gross  figures  are  susceptible  of  enlarge- 
ment for  various  reasons;  and  he  states  that  in  the  course  of  the 
investigation  the  returns  of  712  establishments  were  considered, 


TABLE  9. — CAKBONS:    NUMBER,   KIND,   AND   VALUE,   BY   STATES.    I9OO. 


A«yreff*te 
value. 

MOHTIMO. 

BATTEBT.                     BBC8HE8. 

FfRNACE. 

MI9CELLANB0V8. 

VTATES. 

ToUl 
Talue. 

E«tAblUhment«     re- 
porting  qiuntitles 
and  TaJues. 

Eaub- 
1    llsb- 
menu 
report- 

fng 
values 
only. 

Num- 
ber. 

Value. 

Number. 

! 

.Value. 

Num- 
ber. 

Value. 

Total 
value. 

Establishments  re- 
porting   quanti- 
ties and  values. 

1  R«ab- 
lisb- 
rnent* 
report- 
ing 

Number. 

Value. 

Number. 

Value. 

values 
only. 

United  Sutet . . 

81,781,248 

81.268,782 

172,966,922 

81,262,628 

tl,i09 

866,583 

130,777 

5,701,143 

8136,679 

il,749 

810,974 

8289,066 

12, 176, 522 

8283,626 

86,461 

IlllnoU 

170  1 
182,000  1 
48,067 

17,667  1 
1,811,660 
176.784 

170 

20,000 

170 

182,000 

28,000,000 

182,000 

New  Jersey 

Isi9,583 
86,000 

27,864 
2,913 

1  373,294 
1  120. 238 
3,959,285 
1,248,326 

9,742 

6,461 

' 

6,461 

2,718 
970,202 
106,817 

66,118 
182.414,866 
12,476,938 

1,601 
970,202 
108,817 

1,109 

12,041 
90.129 

Ohiij 

36.749 

8,974 
2,000 

242,255 
41,200 

12.000,000 
166,522 

242,255 
41,200 

Pennaylvanim 

24,767    :  5.000 

1 

1 

other  bleaching  agents,  bromine  and  j»otas>ium  bromide,  i)f)tas- 
sium  chlorate,  litharge,  graphite,  calcium  carbide,  carborundum, 
carbon  disulphidc,  and  phosphorus  were  being  produced  in  the 
census  year  to  a  value  of  $2,045,535  at  '4  establishments  with 
.1  capital  of  $9,173,000  and  employing  739  wage  earners.  These 
figures  are  exclusive  of  those  relating  to  aluminum. 

The  amount  of  money  spent  each  year  by  each  member  of  the 
community  for  the  necessities  of  life  and  its  luxuries  affords  n 
measure  of  the  extent  to  which  the  various  arts  and  industries 
rank  in  im[)ortancc  in  promoting  the  comfort  and  welfare  of  the 
public.  It  would  seem,  from  the  investigation  tlat  the  average 
annual  expenditure  on  electricity  in  llic  United  States  for  every 
individual  of  a  population  not  far  from  75,000,000  was  $7  per  head. 
Of  this  amrnmt  about  $1.25  per  head  would  rci)resent  the  demand 
for  electric  apparatus  .nud  suj)plies;  the  income  of  the  electric 
traction  companies  w<^iuld  reach  not  les*.  th.nn  $3  jht  liead,  while 

TAIILF.    10.— ARC   LAMPS.   OPEN    AND   INCLOSED:    NUMBER    AND   VALUE.    IIV 
STATES,  1900. 


ToUl 
value. 

onn. 

IMCIXMKD. 

Number. 

Value. 

Number. 

Value. 

t'nll«d8UU« 

n,  887,771 

a.  688 

1,391 
6.397 
3,198 
8.291 

223 
3,612 

9M 
l.Mt 

300 

9m,  m 

iM.6n 

R.6U.SS0 

ConnpTtirat 

18.088 
130.881 

91,980 
739,816 
136.706 
381,867 
811.000 
19^B60 
8,000 

18.088 
67,807 
80,996 
100.000 
I.IWO 
89,flnft 
12,300 
14.700 
2.000 

'          ' 

llllnnl. 

Iiidlnna    

MamAr  hUMtti 

6,026 
6,82? 
86.«74 
R,1H0 
lH.ft.Vi 
26,100 
18,876 

6»,064 
61,284 
639,  Rl 6 
134,826 
191,762 
299,800 
1H1,360 

Nrw  Jprncy 

Nrw  York 

Ohio 

rrnn«)lvanla 

Rhode  Uland 

that  from  electric  lighting  would  reach  about  $1.50.  The  returns 
available  would  also  indicate  that  not  less  than  75  ccnt.s  wou'd 
represent  the  cxpendtture  on  telephone  service,  and  50  cents  per 
head  the  outlay  for  telegraph,  fire  alarms,  and  kindred  work 
These  values,  which  are  conservatively  put.  are.  however,  rapidly 
increasing.  .Xt  least  one  explanation  of  the  rapid  rise  of  the 
United  States  to  its  present  position  in  international  affairs  anJ 
among  the  manufacturing  nations  may  be  found  in  this  manifest 
willingness  of  its  people  to  pay  as  much  for  electricity  as  for 
brea<i. 

Up  to  the  period  of  dynamo  development  and  utilization,  clec 
trical  mantifacture  depended  for  its  resources  of  current  upon 
primary  batteries.  With  the  perfection  of  the  dynamo  and  its 
l>roduction  as  an  ordinary  piece  of  manufactured  apparatus,  great 
new  arts  at  once  sprang  int«-  being,  the  transition  being  so  sharp 
.nnd  sensation  1 1  that  in  the  figures  of  the  present  report,  cover- 


all of  which  embraced  some  product  of  an  electrical  nature,  bring- 
ing the  value  of  such  product  up  to  an  apparent  total  of  $104.- 
738,719-  The  supplementary  concerns  thus  noted  have  not,  how- 
ever, been  included,  nor  their  output,  as  there  would  be  seriou- 
diflficulty  in  apportioning  to  electricity  the  part  of  capital,  labo--. 
charges,  etc.,  that  might  be  fairly  due  that  item  as  compared  wit)-, 


TABLE    II. — SEARCHLIGHTS    AND   PROJECTORS: 
BY   STATES,   I9OO. 


NUMBER   AND  VALUE. 


STATES. 

Number. 

Value. 

United  States                                

8,283 

t236,«85 

Illinois 

475 

1 

4 

80 

7,680 

80 

4 

48,080 

80 

Michigan 

408 

New  Jersey 

8.600 

US,  896 

Ohio 

Wisconsin 

8,808 
2,000 

Other  items  of  output  from  the  same  factory.    It  is  indeed  esscn 
tial  to  point  out  that  of  the  material  used  in  electrical  manufac- 
turing establishments,  very  little  is  purchased  in  "raw"  or  crude 
form.     The  returns  show  that  materials  valued  at  no  less  than 
$46,272,533  were  purchased  in  partially  manufactured  form. 

The  580  establishments  report  3S4  proprietors  and  firm  mem 
bers,  but  do  not  give  the  number  of  stockholders.     There  were 
516  officers   of  various   corporations  and  4.471    superintendent*, 
managers,  clerks,  and  salesmen.     All  these  are  salaried  employ 

TABLE  13. — DECORATIVE  MINIATURE  LAMPS,  X-RAY  BULBS,  VACUUM  TUBES, 
ETC.  :   NUMBKK  AND  VALUE,  BY  STATES,  I9OO. 


STATBB. 

Ntimber. 

Value 

United  States 

897,482 

872.  an 

California 

4,826 

10.460 

125 

200 

250 

214.082 

160,000 

7,600 

10.000 

2,808 

CX>nnectSeut » 

llllnoiii 

Maryland 

80 

MaKviehuiK>tts 

1,000 

New  Jpn«pv 

12,800 

New  York 

46.000 
L,800 

Ohio 

Rhode  Island 

6,000 

ees,  as  distinguished  from  wage-earners.  In  the  latter  cate- 
gory the  greatest  number  employed  at  any  one  time  during  the 
census  year  was  50.389.  and  the  least  number  32,582.  To  avoid 
misconception  it  should  be  stated  distinctly  that  these  statistic- 
do  not  include  management  or  workers  in  the  fields  of  teleg- 
raphy,   electric    railways,   electric   lighting,   etc,    in    which    the   ap- 


TAULE   12. — IN'CANDESCENT  LAMPS:   NUMBER  AND  VALUE,  BY  STATES,   I9OO. 


Aggregate 
value. 

16  CANDLEPOWER. 

BELOW  16  CANDLE- 
POWER  FOR  LIGHT- 
ING SERVICE. 

ABOVE  16  CANDLE- 
POWER. 

1 
SOCKETS,  BASES,  rTC.              { 

i 

Ertab- 
lUh- 
menta 
reporting 
values 
only. 

STATES. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value: 

Total 
value. 

Ettablishmente    re- 
porting quantities 
and  values. 

Number. 

Value. 

United  States. 

$4,036,112. 

21,191,131 

$2,910,023 

2,906,817 

8308,626 

1,222,250 

$223,534 

8693, S29 

12,099,400 

$468,279  I     $125,650 

32,000 
428,357 
101,850 

20,400 

663,278 

169,280 

1,130,803 

46, 956 

1,034,580 

325,329 

93,279 

19^,200 
395,980 
671,919 
120,000 

8,269,615 
796,403 

8,019,787 
220,000 

5, 738, 044 

1,863.183 

29,500 

63,357 

94,850 

20,400 

491,415 

159,280 

813, 067 

31,956 

880,869 

325, 329 

6,750 

l.OoO 

4,050 

1.600 

1 

365,000  1 

8,876,400 

365,666 

Illinois        

10,000 

2,500 

9,000 

4,500 



2,000 

200 

90,000 

61.663 

110,000 

16,000 

10,000 

100.000 

2,176,951 

200, 610 

872, 420 
30,000 
216,780 

91,676 
16,000 
49,295 

25,650 

25,650 

711,116 

104,416 

93,279 

3,208,000 

93,279 

1 

TABLE     16. PHONOGRAPHS     AND    GRAPHOFHONES  :     SC.MMARY    FOR     ir,00. 


TABLE     14. — ELECTRIC     LIGHT     FIXTURES:     VALUE,     BY     STATES,     IQOO. 


19<KX. 


STATES. 

Value. 

STATES. 

Value. 

United  States 

52,665,124 

Minnesota 

86, 625 

Missouri 

21,350 

80,000 
14, 986 
254,362 
79,081 
9,600 

New  Jersey 

34,327 

New  York 

1,551,051 

Ohio 

193,795 

Pennsylvania 

426, 297 

Rhode  Island 

13,750 

Number  of  establishments 

Capital 

Salaried  officials,  clerks,  etc. ,  number 

Salaries 

Wage-earners,  average  number 

Total  wages 

Men,  16  years  and  over 

Wages 

Women,  16  years  and  over. 

Wages 

Children,  under  16  years 

Wages 

Miscellaneous  expenses 

Cost  of  materials  used 

Value  of  products,  including  custom  work  and  repairing 


11 

83,318,282 

144 

8179, 145 

1,267 

8608,490 

1,114 

8565,075 

146 

842,914 

$500 

8215, 401 

$827, 529 

82,246,274 


TABLE     15. — telephones:     NUMBER    AND    VALUE,    BY    STATES,     I9OO. 


United  States 

California ^... 

Connecticut 

Delaware 

Illinois 

Indiana 

Iowa 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Pennsylvania 

Wisconsin 


Aggregate 
value. 


810,512,412 


296,016 

105,161 

3,000 

6, 418, 528 

189,550 

375 

120, 567 

503,734 

270, 110 

23,136 

89, 070 

21,700 

2,766,994 

82,403 

272,667 

197, 396 

163,005 


RECEIVER 

AND  TRANSMITTER 

SETS. 


Number. 


797,246 


5,000 


142,202 
2,000 


11, 

77, 

15, 

3, 

8- 

21, 

460, 

5, 

22, 

10, 

12, 


Value. 


83,670,616 


40,800 


1,142,504 
19,800 


108, 487 
157, 780 
90,000 
19, 636 
83,650 
21,700 
1,623,246 
55,000 
94,578 
89,790 
123,745 


INTERIOR  SYSTEMS. 


Number. 


217, 188 


8,406 

200 

203,610 


400 
554 


675 


1,044 

2,314 

86 


Value. 


81,837,266 


67, 161 

2,000 

1,687,212 


10, 080 
5,288 


62,000 


6,770 
16,500 
1,255 


CE.\TRAL  SWITCHBOARDS. 


Total 
value. 


83,779,794 


150,301 

7,200 

1,000 

2,282,646 

62,750 

375 

2,oro 


35,000 
3,600 
6,420 


1, 169, 898 


28,600 
13,000 
28,005 


Establishments  re- 
porting quantities 
and  values. 


Number.       Value. 


1,002 


5 
1 
534 
175 
5 
5 


82,650,396 


150,301 
7,200 
1,000 
2,282,645 
62,750 
375 
2,000 


35,000 
3,600 
5,420 


28,600 
13,000 
28,006 


Establish- 
ments 

reporting 
values 
only. 


81,129,398 


1,129,398 


Value. 


81,324,736 


145, 715 


306,167 
107,000 


340.666 
145, 110 


30,850 
27, 403 
142,  nt» 
79,10b 


TABLE    17.— TELEGRAPH     INSTRUMENTS:     NUMBER     AND    VALUE,    BY     STATES,    I9OO. 


Aggregate 
value. 

INTELLIGENCE  (KEY,  SOUNDER,  ETC.)  . 

POLICE,  FIRE,  DISTRICT,  AND  MISCELLANEOUS. 

SWTTCHBOABDS. 

STATES. 

Total 
value. 

Establishments  re- 
porting quanti- 
ties and  values. 

Estab- 
lish- 
ments re- 
porting 
values 
only. 

Total 
value. 

Establishment*,  re- 
porting quanti- 
ties aud  values. 

Estab- 
lish.' 
ments  re- 
porting 
values 
only. 

Total 
value. 

Establishments  re- 
porting quanti- 
ties and  values. 

Estab- 
lish- 
ments re- 
porting 

Number. 

Value. 

Number. 

1 

Value. 

Number. 

Value. 

values 
only. 

United  States 

81,642,266 

8354,212 

199,410 

8348,912 

$5,300 

81,231,167 

40:264 

$436,756 

8794,411 

856,887 

9,101 

$53,517 

$3,370 

California 

1,000 
61,048 
62,958 
62,204 
86,000 

215,004 
14,400 

366,500 

634,261 
6,000 

143,891 

1,000 
61,048 
41,268 
62.204 
86,000 

214,904 
14,400 

336,500 

264,952 
6,000 

143,891 

1,000 
61,048 
11,268 

"214,964 

Connecticut 

Illinois 

Kentuckv 

Maryland 

Maasachusetts 

Missouri         

■"■'5,' 326' 
1 

26" 

26' 

'"'5,' 366' 

'"i6,'666" 
1,200 
6,000 

""i,"666" 

'36,' 666' 

62,204 
86,000 

"■14,466' 

"   "6,'376" 

166" 

1,000 
1' 

3,000 

ioo" 

3,370 

New  Jersey 

New  York 

Ohio 

Pennsyl  vania 

25,000 
323,892 

20,000 
179,390 

25,666 
323,892 

"""22,"  664' 

C.'.'.'.'.V.'.'. 

1 

"245,"i62' 

336,566 

19,800 

6,000 

143,891 

6,666 

46,417 


7,100 

45,417 
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j,...o...-  ,.....,.  .M  .-  put  into  operation.  Of  the  factory  wage- 
earners  thus  employed  the  largest  number  of  men,  i6  years  and 
over,  was  37,298;  of  women,  16  years  and  over.  6,975;  and  of 
children,  under  16  years,  679.  The  last  two  months  of  the  year 
appear  to  be  the  most  active  in  the  factories,  although  very 
steady  work  the  year  round  is  indicated,  the  growing  variety  r.f 
electrical  apparatus  tending  to  equalize  the  output  throughout  all 
seasons,  although  outdoor  construction  of  lines  and  connections 
ceases  in  many  States  during  the  winter.  While  the  demand  for 
lighting  may  fall  off  in  the  summer  months,  that  for  fan  motors 
comes  in,  for  example,  and  while  factories  equipped  with  elec- 
trical power  make  a  lesser  use  of  current  when  the  days  are  long, 
the  trolley  car  has  then  its  heaviest  burden  of  excursion  travel. 

It  is  noted  that  19  States  are  separately  enumerated  in  the  gen- 
eral returns.  New  York  leading  the  list  with  134  establishments, 

TABLE    18. — INSULATED   WIRE   AND   CABLE:    VALUE,   BY    STATES,    IQOO. 


•TATB. 

Valoe. 

STATES. 

Value. 

United  SUtca 

t21,»2,001  i 

New  Hunpchire 

New  Jersey 

t%.793 
4,701,574 

66,906 
938.075 

722, 069 
330,000 
692,456 

6,119,878 

CmllfomU 

15,512 
2, 696, 155 
3,912,584 

ConiuTUcut 

Illltir.li. 

MiuaiMcbuietU 

Illinois  coming  second  with  82,  and  Ohio  and  Pennsylvania  close- 
ly contesting  third  place  with  64  and  63,  while  Massachusetts 
has  no  fewer  than  54.  On  the  other  hand,  in  gross  value  of  out- 
I»ut  Pennsylvania  heads  the  list  with  $20,967,587,  as  compared 
with  $17,697,352  for  New  York,  $11,641,177  for  Illinois,  and 
$8,259,612  for  Massachusetts.  New  Jersey  has  also  an  excellent 
standing  as  a  producer  of  electrical  apparatus,  with  35  estab- 
lishments showing  a  value  oi  $",.^80,139,  or  more  than  Ohio,  with 
$7i036,l03.  The  preponderance  of  the  Eastern  States  in  the 
field  of  electrical  manufacturing  is  shown  by  the  fact  that  the 
six  States — Pennsylvania,  New  York,  New  Jersey,  Massachu- 
setts, Rhode  Island,  and  Connecticut — with  316  establishments, 
produced  goods  to  the  value  of  $59,470,637.  The  industry,  how-^ 
ever,  is  apparently  not  undergoing  any  process  of  consolidation 
so  far  as  plants  are  concerned,  for  while  control  and  management 
center  chiefly  in  New  York,  Philadelphia,  Boston  and  Chicago, 
there  arc  only  six  cstablishnu-nis  reported  of  over  1,000  hands, 
while  322  employ  between  5  and  50,  widely  i-cattered  all  over  the 
Union. 

The  general  figures  do  not  reveal  any  tendency  to  excessive 
capitalization,  for  the  capital  of  $83,130,943  is  actively  employed 
in  producing  a  yearly  product  greater  than  itself  in  the  census 
period  by  $8,000,000.  This  may  be  ex|>lained  in  part  by  the  fact 
that  the  largest  producing  company  had  reduced  its  capital  by 
about  one  half  not  long  prior  to  the  census  year,  but  has  since 
restored  to  the  present  slocklu.ldcr.s  the  amount  thus  mulcted, 
on  account  of  the  reparation  of  losses  and  the  steady  earning  of 
a  profiialilr  incnie.    It  has  been  asserted  in  economic  circles  thai 

TABLE  19.— ELECTRICAL  CONDUITS  :  NU.MBEK  OK  FEET  AND  VALUE, 
BY  STATES,   I9OO. 


STATW 

Total 
vslup. 

nTARI.IjlllMKVni  RK- 
POBTINO      gi'ANTI- 
TIBS  AND  VALVBB. 

BsUh- 

lish- 

mentH  re- 

1   Niim)>«r 
1     of  (cet. 

Value. 

porting 
values 
only. 

fnlicdStaiw 

11.006. 163 

14,876,386 

1646.836 

J 

i8ao,sa8 

rnllfomU 

14. im 

21.562 
363.424 
621.185 

42.381 
113,461 

1       200.000 

14.160 

Pi.iri.  t  of  ColuniWa '.'. 

MamnchiiiH^tta 

Ni'w  York 

Ohio ■■■■ 

"""«."  802 

9,M6,378 
4.739.00H 

S.W.424 
178.261 

342,994 

IVnnxylvanU !!    * 

42.381 

IIS.  451 

electrical  development  has  done  its  share  in  the  creation  of 
"securities"  and  "values"  as  a  result  of  the  combination  and  con- 
solidation tendencies  of  the  time,  b\it  the  statistics  of  electrical 
manufacturing.  Mr.  Martin  remarks,  would  appear  to  bo  quite 
clear  from  such  criticism. 

l-^ach  of  the  accompanyinc  tables  is  accompanied  by  a  brief  re- 
view of  tlevel.-nment  in  the  census  decade.     Some  of  the  branches, 


such  as  electric  lighting,  telegraphy,  electric  railways,  and  tel- 
ephony, have  had  historical  consideration  in  a  greater  or  less 
degree  in  the  previous  censuses;  but  in  most  cases,  it  is  w-holly 
new  ground  from  the  manufacturing  standpoint;  and  Mr.  Martin, 
with  the  aid  of  many  of  the  makers,  inventors  and  others,  has 
tried  to  set  forth  briefly  the   industrial  growth  of  the  specific 

TABLE    20. — RHEOSTATS    AND    RESISTANCES,    ELEXTTRIC    HEATING    AND 

COOKING   APPARATUS,   WELDING,  ETC.:    NUMBER   AND  VALUE, 

BY   STATES,   1900. 


United  St&tcs 

IlUnoia 

Indiana 

Louiiriana 

Maryland 

Massachusetts 

Michigan 

Minnesota 

New  Jersey 

New  VorK 

Ohio 

Pennsylvania 

Wi^onsln 


Total 
value. 


$1,186,878 


ESTABUSHXEKTS  KE- 
PORTING  QUANTI- 
TIES AND  VALUES. 


29, 
60, 

13, 

97, 

32, 

4, 

147, 

465, 

163, 

55, 

118, 


342 
156  , 
60 
200 
400 
269 
000  ! 
349  I 
836  I 
849 
210  I 
207  I 


Numl)er. 

Value. 

94,147 

$1,011,997 

1,410 

16.356 

6 
1,050 

60 
13,200 

6,200 
320 

5,768 
68,800 

1,050 
12,204 

2,350 


32,269 

4.000 

147, 349 

465,382 

163,849 

61,325 
118,207 


EsUb- 
li&hments 

values 
only. 


$174. 881 


12.986 
60.156 


97,400 


454 


3,885 


electrical  art.s — so  briefly  in  fact  as  to  show  that  a  good  deal  of 
electrical  history  has  still  to  be  written. 

With  regard  to  electric  motors,  figures  are  quoted  from  the 
Sanborn-Maitin  power  report  as  to  their  use  in  factories,  it 
appears  that  of  the  total  horse-power  in  manufacturing  estab- 
lishments was  IT. 300.081,  only  311,016  horse-power  owned,  re- 
presented by  16.923  motors,  and  183,682  horse-power  rented  was 

TABLE    21. — ANNUNCIATORS,  ETC.  :  NUMBER    AND    VALUE,  BY  STATES,  I9OO. 


STATES. 

Total 
value. 

ESTABLISHMENTS  RE- 
PORTING    QUANTI- 
TIES AND  VALUES. 

Estab- 
lishments 
reporting 
!   values 
i    only. 

Numlwr.      Value. 

1 

United  States 

$224,885 

57.022 

$199,565 

$25,320 

California 

6,000 
30,233 
20,856 

2,426 
20,000 
125. 760 
20,610 

soo 

750 
22.748 

4,044 
10.000 
14,461 

4.519 

6,000 
4.913 

20.856 
2.426 
20.000 
125.760 
20,610 

New  J  erse V 

electrical.  In  other  words,  4.4  per  cent,  of  manufacturing  power 
was  electrical.  It  is,  however,  to  be  observed  that  the  increase 
in  electrical  power  plant  owned,  from  1890  to  1900,  was  not  less 
than  1.897  per  cent.,  the  amount  in  the  earlier  year  being  only 
15.569  horse-power.  This  is  an  enormous  increase,  but  the  re- 
gime of  electric  power  in  factories  had  barely  begun  before  1900; 

TABLE    22. — ELECTRIC    CLOCKS:    NUMBER    AND    VALUE,    BY    STATES,    I9OO. 


BTATBS. 

Total 
value. 

BTABLISRMBMTB  »■- 
rOBTINO     QDAim- 
TIBB  AND  TALXIB. 

EsUb- 

lish- 

ments 

report!  Of 

Number. 

Value 

values 
only. 

rnltod  Statcj) 

$132,149 

9,180 

$132,089 

$U0 

Illinois 

10,000 

no 

$»,«$ 

2,760 
000 

78,646 

4,  aoo 

75 

313 

1,000 

60 
8,642 

10,000 
800 

30,343 

2.750 

000 

78.546 

Maine 

Mamarhusetti 

MIrhlpan 

Minnpwiia 

110 

New  York 

while  every  increase  in  the  number  and  capacity  of  motors  will 
be  generall}'  represented  by  a  corresponding  capacity  in  the 
steam  or  hydraulic  generating  plant,  as  the  motor  does  not  dis- 
place these,  but  is  adopted  as  a  better  means  of  distributing  their 
energy  than  long  lines  of  shafting,  belts,  and  pulleys.  Moreover, 
there  is  an  illimitable  use  of  electric  motors  outside  manufac- 
turing plants,  as.  for  instance,  in  operating  the  auxiliary  appar- 
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atus  of  large  steam  plants,  in  mines,  in  waterworks,  on  docks, 
in  warehouses,  on  steamships,  in  office  buildings,  etc.  As  to 
electric  power  transmission,  this  is  also  discussed  at  length  in 
the  power  report  referred  to.  An  effect  of  the  improvement  in 
electrical  manufacturing  and  a  better  grasp  of  its  underlying 
principles  is  seen  in  the  notable  results  as  to  the  development 


-LIGHTNING  ARRESTERS,  FUSES,  ETC. 
BY  STATES,    I9OO. 


NUMBER  AND  V.\LUE, 


United  States 

Illinois 

Indiana 

Towa 

Mas.sachusetts 

New  Hampshire... 

New  York 

Ohio 

Pennsylvania 

Rhode  Island 


Total 
value. 


8595,497 


60, 
30, 
19, 
4, 
314, 
51, 

25, 


ESTABLISH.MENTS  RE- 
P.ORTING  QUANTI- 
TIES AND  VALUES. 


Number.       Value. 

11,264,570     S515,636 

4, 053, 150 

88,400 

8,325 

30,700 

1,500 

6, 015, 915- 

1, 085, 550 

100 

100,000 


4,110 

314,763 

51,823 

840 

25,000 


Estab- 
lish- 
ments 
reporting 
values 
only. 


S79, 861 


60,157 

'19,' 704 


of  water  power.  Apparently,  the  use  of  water  power  for  manu- 
facturing purposes  has  decreased  relatively  in  thirty  years  from 
nearly  one-half  of  the  motive  power  to  less  than  one-sixth,  but 
the  figures  of  manufacturing  industry  do  not  do,  and  cannot  be 
expected  to  do,  justice  to  the  growth  of  the  utilization  of  water 
power  as  a  means  of  obtaining  electric  current  for  light,  heat, 
electrochemical  processes,  electrometallurgical  work,  etc.  It  is 
pointed  out  that  there  is  no  inclusion  of  the  figures  for  electric 

TABLE  24. — ELECTRICAL  MEASURING  INSTRUMENTS:   NUMBER  AND  VALUE, 
BY  STATES,   I9OO. 


United  States 

Connecticut 

Illinois 

Massachusetts 

New  Hampshire... 

New  Jersey 

New  York 

Pennsylvania 


Total 
value. 


8860,265 


43, 200 
94, 538 
89, 360 
.■17,000 
482,635 
25, 356 
68, 176 


ESTABLISHMENTS  RE- 
PORTING QUANTI- 
TIES AND  VALUES. 


Number.       Value. 


600 
8,104 
1,210 


15, 607 
400 


8584,033 


6,000 
78, 538 
6,860 


482, 635 
10,000 


Establish- 
ments 

reporting 
values 
only. 


8276,232 


37,200 
16,000 
82,500 
57,000 


15,356 
68, 176 


launches  or  electric  carriages,  one  going  under  shipbuilding  and 
the  other  under  the  carriage  industry.  The  production  of  elec- 
tric automobiles  in  the  census  year  was  i,575  vehicles,  of  a  value 
of  $2,873,464,  out  of  a  total  of  4,192,  valued  at  $4,899,433,  of  all 
classes.  The  statistics  given  in  Table  7  would  include  part  of 
this  electrical  product,  as  the  figures  given  of  3,017  motors  for 
electric  automobiles,  of  8,220-hp,  and  valued  at  $192,030,  are  in 
general  reported  by  concerns  not  in  the  carriage  field.  In  other 
words,  the  motors  are  built  by  regular  electrical  manufacturers 

TABLE   25. — ALL  OTHER   PRODUCTS  :    VALUE,  BY   STATES,    I9OO. 


STATES. 

Value. 

STATES. 

Value. 

United  States 

814,634,984 

Massachusetts 

83,203,943 
14  150 

69,349 

6,000 

445, 449 

6,202 

3,600 

3,218,171 

308,632 

39,882 

6,085 

21,200 

9,471 

1,600 

Minnesota 

102,000 

Missouri 

48, 117 

Nebraska 

18,350 
1,169,979 

New  Jersey 

New  York 

Georgia 

Ohio 

Illinois 

Indiana 

Iowa 

1, 285, 431 

2,225,3-36 

294,893 

Pennsylvania 

Rhode  Island 

Tennessee 

36,167 

Texas 

63,116 

Wisconsin  

146,064 

Maryland 

to  meet  the  necessities  of  carriage  builders  and  miscellaneous 
automobile  manufacturers.  Some  of  the  automobile  concerns 
have  built  their  own  motors,  but  many,  even  of  the  largest,  have 
bought  from  outside  motor  makers,  or  have  had  the  motors  con- 
structed in  separate  electrical   shops  which  they  owned  or  con- 


trolled. The  noninclusion  of  electrical  automobiles,  avoids  any 
possible  duplication,  although  it  may  err  conservatively  by  not 
including  motors  built  by  those  who  are  enumerated  specifically 
in  the  carriage  schedules. 

In  spite  of  the  careful  and  somewhat  minute  division  of  the 
];roduction  of  electrical  apparatus  into  at  least  a  score  of  different 
branches,  there  remains  under  the  heading  of  "all  other  prod- 
ucts," shown  in  Table  25,  the  large  amount  of  $14,634,984.  It  is 
possible  that  some  of  this  amount  might  have  been  separated 
and  put  under  one  of  the  categories  dealt  with  above,  but  in  each 
case  reasons  were  considered  which  were  deemed  sufficient  for 
non-inclusion.  The  public  has  prf)bably  very  little  idea  of  the 
vast  range  of  the  industry  and  its  application,  although  in  these 
modern  times  few  efforts  are  spared  to  make  it  believe  that  elec- 
tricity is  a   panacea  for  whatever   ill   or   deficiency  has  not  yet 

TABLE   26. AMOUNT    RECEIVED    FOR   CUSTO.M    WORK    AND    REPAIRING: 

BY   STATES,   I9OO. 


STATES. 

Value. 

STATES. 

V^alue. 

United  States 

82,063,736 

Massachusetts 

Michigan 

8108,936 

83,216 

29,060 

15,365 

7,000 

97,633 
2,500 
4,075 

23,000 
206,360 

86,504 
7,490 

11,830 
9,474 

12, 269 
1,475 

Minnesota 

Colorado 

Connecticut 

Nebraska 

New  Hampshire 8,663 

129, 081 

New  York 

863,128 

Ohio 

Pennsylvania..-. 

211,330 

Rhode  Island 

20,340 

Wisconsin 

61, 141 

Maryland 

been  cured  or  rectified  in  the  advance  of  civilization.  .\n  idea  of 
the  miscellaneous  character  of  the  innumerable  articles  of  an 
electrical  nature  now  manufactured  may  be  formed  from  the  fact 
that  a  catalogue  of  a  well-known  supply  house  includes  in  its 
index  over  2,000  separate  articles,  none  of  w^hich  belong  in  the 
category  of  large  apparatus  and  all  of  which  are  embraced  under 
the  general  head  of  "supplies."  It  is  true  that  a  great  man\'  of 
these  articles  would  be  included  in  the  classes  which  have  been 
discussed  in  this  report,  but  there  is  a  large  residue,  forming  an 
extremely  heterogeneous  collection,  best  grouped  as  "all  other 
products."  As  time  advances,  many  of  these  crystallize  into  a 
new  art,  which,  in  turn,  will  demand  treatment  in  later  census 
work. 


Old-Time  Telegraphers  in  the  West. 

The  twenty-second  reunion  of  the  Old-Time  Telegraphers  and 
Historical  Association  and  the  Society  of  the  U.  S.  Military  Tele- 
graph Corps  was  held  at  the  Kenyon  Hotel,  Salt  Lake  City,  Septem- 
ber 10,  II  and  12.  Abuut  200  members  with  their  wives  and 
daughters  were  in  attendance,  and  enjoyed  the  sights  in  and  around 
the  city  during  their  stay.  Some  of  the  Eastern  delegates  extended 
their  trip  and  are  making  excursions  to  the  far  West  and  California. 

At  the  business  meeting,  held  at  the  Kenyon.  Wednesday  forenoon. 
President  G.  H.  Corse  was  in  the  chair,  and  was  decorated  with  a 
beautiful  medallion,  on  which  was  carved  the  face  of  Prof.  Morse, 
the  father  of  telegraphy.  An  address  cf  welcome  was  delivered  by 
Rev.  W.  Simpkins,  to  which  fitting  response  was  made  by  Mr.  Coch- 
rane, of  Milwaukee. 

The  report  of  Secretary-Treasurer  John  Brant  showed  a  member- 
ship of  over  1,000,  with  a  large  list  of  applicants  for  membership. 
The  age  limit  for  admission  was  raised  to  25  years,  with  an  additional 
five  years  of  actual  prior  service.  This  action  was  deemed  necessary 
in  order  to  keep  the  membership  down  to  reasonable  limits.  Many 
of  the  present  "old-timers"  are  comparatively  young  men. 

Milwaukee  was  selected  as  the  next  meeting  place  for  the  reunion 
in  September,  1903.  Thursday  evening  a  banquet  was  given 
at  the  Kenyon,  and  delightful  reminiscences,  toasts  and  stories,  witty 
and  pathetic,  of  experiences  dating  back  to  the  days  of  '49,  kept  the 
large  assembly  in  good  humor  until  another  day  had  dawned. 

The  meeting  of  the  U.  S.  Military  Telegraph  Corps  consumed  but 
a  few  minutes,  as  no  business  of  importance  was  transacted.  The 
visitors  expressed  their  delight  and  satisfaction  with  the  hospitality 
of  the  City  of  Zion,  and  departed  highly  pleased  after  having  enjoyed 
a  delightful  season  among  the  easy-going  dwellers  in  the  picturesque 
Mormon  capital. 
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Convention  'of    the  Association  of    Edison    Illuminating 
Companies. 

The  twenty-third  convention  01  the  .\sbOciaiion  of  Edison 
Illuminating  Companies  was  held  last  week  at  the  Mount  Wash- 
mgton,  White  Mountains,  N.  H.  The  proceedings  began  on 
Tuesday,  Sept.  9,  with  an  address  by  the  president,  Mr.  Louis 
A.  Ferguson,  of  Chicago.  In  the  course  of  his  remarks,  Mr. 
Ferguson  paid  a  deserved  compliment  to  the  work  done  by  the 
various  Manding  cr^inimttces,  particularly  the  lamp  and  meter 
committees,  and  also  the  storage  battery  commiuee,  which  was 
appomtcd  last  year  for  the  first  time.  He  advocated  an  exten- 
sion <A  the  work  done  by  the  appointment  of  additional  stand- 
ing conunittees  to  collect  data  and  formulate  opinions  for  the  u^t 
of  the  members  of  the  Association.  .'Vmong  these  should  bt 
standmg  committees  on  other  kinds  of  illumination  which  com- 
pete with  electricity;  on  steam  turbines;  on  rates;  on  relation^ 
with  kindred  societies  and  associations;  and  on  theft  of  current. 
He  >pokc  strongly  on  the  importance  of  devoting  more  time 
than  had  hitherto  been  spent  upon  mechanical  and  theoretical 
problems  which  arose  in  connection  with  the  problems  of  the 
electrical  art.  He  also  referred  to  the  proposed  action  of  the 
National  Hoard  of  Fire  Underwriters  in  reference  to  high  poten- 
tial currents,  and  urged  upon  the  members  the  importance  of 
giving  their  closest  attention  to  the  proposed  changes  in  the 
rules  of  I  he  National  Board  so  that  the  electrical  industry  would 
not  be  prejudiced  thereby. 

In  submitting  the  report  of  the  committee  on  higher  potential 
conductors,  the  chairman,  Mr.  J.  W.  Lieb,  Jr.,  of  New  York, 
spoke  of  the  proposed  action  of  the  National  Board  of  Fire  Un- 
derwriters in  limiting  the  use  of  high  potential  conductors  in 
the  vicinity  of  buildings,  and  of  the  desire  of  the  various  repre- 
sentative electrical  bodies  to  secure  harmonious  co-operation 
with  the  national  board  of  fire  underwriters  without  sacrificinj; 
the  interests  of  the  electrical  industry.  In  conclusion  Mr.  Lieb 
proposed  that  the  name  of  the  committee  should  be  changed  to 
that  of  the  committee  on  the  National  Code  in  order  more  clear- 
ly to  define  its  functions. 

The  sessions  of  the  convention  were  held  each  morning  fr<^ni 
9:30  to  1:00,  and  each  evening  from  8:00  until  io:jo.  This  al- 
lowed the  whole  of  the  afternoon  for  excursions  and  for  golf 
playing.  On  Tuesday  a  large  party  of  ladies  and  metnbers  dro\c 
to  the  base  of  Mount  Washington.  On  Wednesday  no  form.nl 
program  was  set,  but  in  the  afternoon  a  large  party  walked  10 
the  I'ppcr  Falls  of  the  .\mmonoosuc  and  thence  through  tin- 
woods  to  (he  new  road,  returning  to  the  .Mount  Washington. 
On  Thursday  two  golf  tournaments  took  place,  one  ff>r  the 
ladies,  and  one  for  the  members.  The  ladies'  tournament  oc- 
cupied the  forenoon.  Two  trophies  were  presented  as  prizes 
by  Mr.  Louis  A.  Ferguson,  the  president  of  the  Association 
The  fir.*t  was  a  handsome  pitcher  of  Bohemian  glass  with  a  beau- 
tiful design  of  deposited  silver.  The  second  prize  was  a  flask  of 
similar  material.  These  prizes,  which  were  awarded  for  the 
lowest  net  score,  were  won  by-  Mrs.  Waller  C.  l-"ish,  of  Lynn. 
an«l  Mrs.  .Mexamler  Dow,  of  Detroit,  The  members'  tournament 
took  place  the  same  afternoon,  the  i)rizes  for  which  were  pre- 
sente<l  by  the  Boston  F.<lisnn  Company,  consisting  of  a  handsom<.' 
oxidi/ed  silver  tank.ird  and  an  oxidized  silver  pitcher.  The  first 
prize  in  thin  contest  was  won  by  Mr.  L.  K.  Edgar,  of  Boston, 
and  for  the  second  prize  Mr.  H.  W.  Hillman  and  Mr.  W.  L.  U. 
Emmet,  both  of  Schenectady,  were  tied.  In  the  evening  there 
was  a  ping  pong  tournament,  for  which  prizes  wore  presented  by 
Mrs.  C.  I..  Edgar,  of  Boston.  The  winner  of  tho  first  prize  was 
Mrs.  W.  C.  Fish,  of  Lynn,  and  of  the  second.  Miss  Duclos.  of 
Boston.  The  convention  adjourned  early  in  order  to  allow  the 
menbers  t<i  join  in  an  informal  dance,  which  lasted  until  mid- 
night. There  wan  also  a  fine  water  p»ilo  tournament  in  the  hotel 
swimming  pool,  under  the  managemnit  of  Mr  Walter  H.  Johnson, 
who  .tUo  p.Trticipated 

The  General  Electric  Company  acted  as  host  on  Friday,  aivl 
invited  the  members  of  the  Association,  and  those  who  accom- 
panied (hem,  to  luncheon  at  (he  Summit  House.  Mt.  Washing- 
ton. .\bout  one  hundred  and  thirty  member;  and  ladies  accepted 
this  invitation  and  were  taken  up  on  the  .\ft.  Washington  rail- 
way on  specially  reserved  cars,  .\fter  luncheon  about  fifty  mem 
bers  of  the   party  took   the   stage   to  Glen   Station,  while  some 


thirty  others  walked  across  ihe  mountains  to  the  Crawford 
House,  the  remainder  returning  by  train. 

This  ended  the  most  largely  attended  convention  which  the 
Edison  .Association  has  ever  held,  and  one  of  the  most  enjoy- 
able not  only  in  regard  to  the  scenery  and  the  perfection  of  the 
hotel  accommodations,  but  also  in  regard  to  the  fine  weather 
which  prevailed  during  the  sessions  of  the  convention. 

Over  20  papers  were  read  before  the  convention.  Of  those  pre- 
sented in  printed  form,  we  give  abstracts  of  two  elsewhere  in  the 
issue,  namely,  one  by  Dr.  Clayton  H.  Sharp  on  checking  electrical 
instruments,  and  another,  by  Mr.  Geo.  H.  Lukes,  on  high-tension 
work  in  the  Far  West. 

Mr.  H.  G.  Stott  read  a  paper,  entitled  "Steam-Pipe  Covering  and 
Its  RHation  to  Station  Economy."  in  which  an  account  is  given  in 
detail  of  tests  made  by  the  Manhattan  Railway  Company  on  a  num- 
ber of  kinds  of  steam-pipe  covering.  A  paper,  by  Mr.  W.  S.  Andrews, 
had  for  its  subject,  ".\utomatic  Voltage  Regulators."  which  were  de- 
scribed under  the  heads  of  automatic  regulators  and  feeder  regu- 
lators. "Coal  Deposits  of  the  United  States"  was  the  title  of  a  paper 
read  by  Mr.  W.  L.  Abbott,  which  included  maps  of  the  various  coal 
regions  of  the  country  and  several  charts,  one  of  these  latter  giving 
a  sectional  view  through  the  coal  basins  of  Iowa,  Illinois,  Indiana. 
Ohio  and  Pennsylvania,  and  another,  a  section  through  an  anthracite 
bed.  .-\  compilation  of  great  interest  was  presented  by  Mr.  F.  W. 
Wells,  giving  the  principal  dimensions  and  data  of  the  five  g^reat  New 
York  power  stations,  which  were  illustrated  by  sections  and  plans. 
"Curves  Showing  the  Available  Capacity  of  a  Lead  .\ccumulator" 
was  the  title  of  a  paper  by  Mr.  Ernest  Lunn.  in  which  instructions 
are  given  for  the  laying  down  of  curves,  by  means  of  which  it  may 
be  determined  at  short  length  how  long  a  certain  rate  of  discharge 
can  be  carried  on  a  given  battery.  Abstracts  of  the  above  and  some 
of  the  other  papers  read  will  be  given  in  future  issues. 

LIST  OF  ATTEXD.XNTS. 

Genkr.nl  Electric  Company. — C.  A.  Coffin.  Elihu  Thomson.  W. 
S.  Andrews,  W.  L.  R.  Emmet.  C.  B.  Davis,  F.  P.  Cox,  C.  T.  Hughes. 
J.  W.  Howell,  R.  Fleming.  E.  H.  Mullin.  H.  J.  Buddy.  J.  R.  Lovejoy. 
G.  F.  Morrison.  F.  W.  Willcox.  P.  D.  Wagoner.  B.  E.  Sunny.  A.  L. 
Rohrcr.  W.  C  Fish.  E.  E.  Gilbert.  C.  D.  Haskins.  H.  W  Hillman,  F. 
M.  Kimball. 

New  York  Edison  Company. — T.  E.  Murray,  J.  W.  Lieb.  Jr.,  \. 
Williams,  P.  Torchio,  H.  M.  Edwards,  A.  H.  .\ckerman,  T.  W. 
Varley. 

Chuacai  Edison  Company. — S.  InsuU.  L.  .\.  Ferguson.  W.  M. 
.\nthony,  O.  J.  Bushnell.  W.  G.  Carlton.  J.  F.  Gilchrist.  P.  Junkers- 
feld.  R.  C.  P.  Holmes. 

Brooklv.v  Edison  Company. — W.  W.  Freeman. 

I^ETRoiT  Edison  Company. — A.  Dow.  H.  Post,  G.  W.  Cato. 

Philadelphia  Edi.son  Company. — A.  J.  De  Camp.  W.  H.  Johnson, 
J    T.  Maxwell.  J    D.  Israel,  G.  R.  Green.  W.  C.  L.  Eglin. 

Boston  Edison  Company. — C.  L.  Edgar,  H.  S.  Kimball.  .\.  S 
Knight.  R.  S  Hale.  G.  Goettling.  C.  H,  Parker.  H  A.  Wagner,  L.  L 
Elden. 

Commonwealth  Electric  Company.  Chicago. — L.  Stieringer. 

U.  S.  Electric  Light  Company.  Washington. — G.  H.  Harries.  L. 
E.  Sinclair. 

Cleveland  Electru  Ii.liminating  Company.  Cleveland. — M.  E. 
Turner,  R.  Lindsay. 

Dks  Moints  (Ia.)  Edison  Company. — R.  H.  MacMullan. 

R(K  HESTER  (N.  V.)  Gas  and  Electric  Company. — G.  .\.  Redman. 

.Atlanta  (Ga.)  Edison  Company. — J.  G.  Roseman. 

Edison  Company  of  Erie,  Pa. — T.  G.  O'Dea. 

Newport  (R.  I.)  Illuminating  Company. — G.  P.  Magner. 

Manhattan  R.mlway  Co..  N.  Y. — H.  G.  Stott,  Cons.  Engr.  Buffalo 
General   Electric  Company. 

New  Bedford  (M.\ss.)  Edison  Company.— G.  R  Stetson.  G.  R. 
Price. 

.Xi.TooNA  (Pa.)  Edison  Company. — E.  B.  Greene. 

CoLi-MBrs  (O.)  Edison  Company. — A.  W.  Field. 

Washington  Water  Power  Company.  Spokane.  Wash. — D.  L. 
Huntington. 

Ch att,\noog.\  (Tenn.)  Light  and  Power  Company. — B.  T.  Burt 

Toledo  (O.)  Railway  and  Light  Company. — E.  J.  Bechtel. 

Willi AMSPORT  (Pa  )  Edison  Company. — E.  H.  Davis. 

Indianapolis  (Ind.)  Light  and  Power  Company. — C.  C.  Perry. 

The   following  were  also  present:     C.   H.   Sharp.  Lamp  Testing 


September  20,  1902. 


ELECTRICAL    WORLD     and    ENGINEER. 


451 


Bureau,  N.  Y. ;  F.  E.  Barker,  chairman  Mass.  Gas  and  Electric  Light 
Company ;  T.  C.  Martin,  editor  Electrical  World  and  Engineer  ; 
S.  Douglas ;  T.  E.  Grossman,  official  stenographer ;  W.  S.  Barstow, 
consulting  engineer;  G.  W.  Rice,  vice-president,  and  Mr.  Beebe, 
chemist,  Nernst  Lamp  Company;  T.  E.  Hughes,  Standard  Under- 
ground Cable  Company. 

The  following  ladies  were  a'so  present :  Mrs.  Thomas  E.  Murray, 
Mrs.  John  W.  Howell,  Mrs.  Frank  W.  Lund,  Mrs.  G.  A.  Coffin,  Miss 
Coffin,  Miss  Alice  S.  Coffin,  Mrs.  Samuel  Insull,  Miss  Bird,  Mrs.  L. 
E.  Sinclaire,  Mrs.  A.  L.  Rohrer,  Mrs.  J.  T.  Maxwell,  Mrs.  W.  S. 
Andrews,  Mrs.  E.  Marden,  Mrs.  E.  B.  Greene,  Mrs.  Charles  T. 
Hughes,  Mrs.  H.  W.  Hillman,  Mrs.  Alex.  Dow,  Mrs.  J.  F.  Gilchrist, 
Mrs.  Hoyt  Post,  Mrs.  G.  B.  Davis,  Mrs.  F.  W.  Wilcox,  Mrs.  R.  Flem- 
ing, Mrs.  C.  R.  Price  ,Mrs.  George  R.  Stetson,  Mrs.  H.  C.  Wirt,  Mrs. 
L.  L.  Elden,  Mrs.  C.  D.  Haskins,  Mrs.  F.  T.  Cox,  Mrs.  T.  E.  Hughes, 
Mrs.  C.  C.  Perry,  Mrs.  H.  M.  Edwards,  Mrs.  J.  W.  Lieb,  Jr.  Mrs.  W. 
W.  Freeman,  Mrs.  G.  L.  Edgar,  Mrs.  W.  S.  Barstow,  Miss  Duclos, 
Mrs.  A.  S.  Knight,  Miss  Howell,  Mrs.  J.  R.  Lovejoy,  Mrs.  Fred.  M. 
Kimball.  Miss  N.  L.  Kimball,  Mrs.  B.  E.  Sunny,  Miss  Sunny,  Mrs. 
Louis  A.  Ferguson,  Mrs.  Philip  Torchio,  Miss  Eglin,  Mrs.  A.  J. 
De  Camp,  Miss  De  Camp,  Mrs.  W.  H.  Johnson,  Miss  Huntington, 
Mrs.  E.  H.  Mullin. 


Checking  Electrical  Instruments* 

By  Dr.  Clayton  H.  Sharp. 

Undoubtedly  the  best  arrangement  for  checking  a  voltmeter  as  well 
as  for  the  accurate  measurement  of  steady  direct-current  potentials 
in  general,  is  the  potentiometer,  used  with  a  standard  cell.  In  central 
stations  only  a  few  voltages  need  be  cared  for,  and  a  potentiometer 
suitable  for  reading  only  a  few  voltages  can  be  made  very  simple  in 
construction  and  in  operation.  Such  a  potentiometer  may  be  used 
in  connection  with  a  voltmeter  to  keep  all  the  pressure  employed  in 
the  station  checked  up.  The  scale  of  the  voltmeter  should  be  cali- 
brated once  for  all  so  that  the  variation  of  its  correction  at  all  re- 
quired points  is  known,  after  which  a  determination  of  the  absolute 
value  of  its  correction  at  one  or  two  points  suffices  to  give  its  cor- 
rection at  all  points. 

A  diagram  of  the  circuits  of  a  simple  potentiometer  intended  to  meas- 
ure only  one  definite  voltage  is  given  in  Fig.  i.  The  voltage  to  be  meas- 
ured is  brought  to  the  binding-posts,  A  and  B,  which  are  connected  by 
coils  of  high  resistance — 100,000  ohms  or  higher.  From  a  suitable  point, 
D,  of  the  coils  a  tap  is  brought  out  to  the  binding-posts  D^.  D  is 
so  chosen  that  the  resistance  AD  bears  the  same  ratio  to  the  resist- 
ance AB,  as  does  the  e.  m.  f.  of  the  standard  cell  to  the  e.  m.  f.  to 
be  measured. 


FIG.    I. — DI.\GRAM    OF    SIMPLE    POTENTIOMETER. 

The  standard  cell,  C,  is  connected  to  A  through  the  binding-post,  E, 
and  the  key  K,  and  is  connected  to  D^  through  the  galvanometer,  G, 
and  the  high  resistance,  R.  The  latter  is  intended  for  the  protection 
of  the  cell  against  anything  approaching  a  short-circuit,  and  may  be 
itself  short-circuited  at  P  when  the  potentiometer  has  been  nearly 
balanced.  If  A  is  connected  to  the  positive  side  of  the  circuit,  the 
positive  terminal  of  C  is  connected  to  E,  and  vice  versa. 


If  connections  are  made  as  described,  when  the  proper  e.  m.  f.  is 
applied  to  AB,  and  the  key  K  is  depressed,  the  galvanometer  shows 
no  deflection.  If  on  depressing  the  key  a  deflection  is  noted,  the  e.  m. 
f.  on  AB  must  be  adjusted  until  the  deflection  is  reduced  to  zero.  If 
a  voltmeter  is  connected  in  multiple  with  AB,  and  a  reading  of  it  is 
taken  at  the  time  the  above  adjustment  is  secured,  the  value  of  its 
correction  is  obtained  at  once. 

If  it  is  desired  to  arrange  the  potentiometer  to  read  more  than  one 
voltage,  more  taps  similar  to  DD^  are  added.  It  is  an  advantageous 
arrangement  to  have  the  potentiometer  read  three  or  more  voltages, 
which  are  multiples  of  each  other,  such  as  58,  116  and  232.  These 
voltages  cover  the  principle  ranges  for  incandescent  lamps.  Now,  if 
two  cells  which  agree  with  each  other  in  the  indication  of  any  one 
voltage  are  connected  in  series  on  the  58-volt  point,  they  should 
give  the  same  indication  as  does  one  cell  alone  on  the  ii8-volt  point. 
Thus  the  accuracy  of  the  potentiometer  can  be  partially  checked. 

The  Clark  standard  cell  has  a  large  temperature  coefficient,  the 
variation  of  its  e.  m.  f.  amounting  to  nearly  o.i  per  cent,  per  degree 
centigrade.  It  is,  consequently,  necessary  in  using  a  potentiometer 
with  this  cell  either  to  apply  a  correction  to  its  indications  corre- 
sponding to  the  temperature  of  the  cell,  as  can  readily  be  done  from 
a  table  of  corrections,  or  to  construct  the  potentiometer  so  that  these 
variations  can  be  compensated  for. 

A  diagram  of  a  three-point  potentiometer  with  compensation  for 
temperature  is  shown  in  Fig.  2.    Here  a  series  of  taps  is  brought  out 


*  An    abstract   of   a   paper   read    at   the    Mt.    \\'ashington    Convention    of    ti 
Edison   Illuminatinis;   Companies. 


FIG.    2. — DIAGRAM    OF   THREE-POINT   POTENTIOMETER. 

from  the  resistance  AB  to  contact  studs  over  which  a  switch  contact. 
G,  sweeps.  Each  of  the  studs  is  marked  with  the  temperature  of  the 
Clark  cell  to  which  it  corresponds,  hence  in  making  measurements  it 
is  necessary  only  to  set  G  on  the  proper  stud  to  get  results  which  need 
no  correction  for  cell  temperature. 

This  potentiometer  may  be  further  extended  to  make  it  a  self-con- 
tained, portable  instrument.  To  this  end  a  pivoted  galvanometer  of 
the  moving  coil  type,  of  high  resistance  and  strongly  damped,  together 
with  three  portable  standard  cells,  are  inclosed  in  the  same  box  with 
the  resistance  coils.  Whi-n  this  is  done,  outside  posts  should  be  pro- 
vided for  connecting  the  cells  either  singly  or  in  series,  and  for  using, 
if  desired,  an  outside  cell  and  galvanometer. 

A  portable  three-point  potentiometer  of  this  type  has  been  in  use 
by  the  Lamp  Testing  Bureau  for  some  time,  and  has  given  very 
satisfactory  results.  The  sensitiveness  of  the  little  galvanometer  is 
such  that  voltages  can  be  read  to  o.l  per  cent.  It  possesses  among 
other  merits  that  of  great  simplicity  in  construction  and  use,  con- 
sequently it  requires  no  especial  skill  to  operate  it.  Any  person  who 
can  read  a  voltmeter  accurately,  can  be  taught  in  a  short  time  to  use 
the  potentiometer.  The  calibration  of  the  voltmeter  throughout  its 
scale  can,  of  course,  be  done  only  by  using  a  regular  potentiometer 
c-  its  equ-valent. 

Dr.  Sharp  discussed  the  Clark  and  cadmium  standard  cells,  and 
expressed  the  opinion  that  the  latter  is  more  convenient  to  use  than 
the  Clark  cell. 

To  secure  the  utmost  reliability  in  the  indications  of  a  standard 
cell,  certain  simple  precautions  need  to  be  taken.  The  most  im- 
portant thing  is  to  avoid  drawing  any  appreciable  current  from  it.  A 
current  passing  causes  polarization  in  the  cell  and  diminishes  its 
e.  m.  f.  If,  by  accident,  a  cell  has  become  polarized  by  being  short- 
circuited,  its  usefulness  is  by  no  means  at  an  end,  since  if  it  is 
properly  constructed  it  will  come  back  to  its  normal  e.  m.  f.  in  the 
course  of  a  few  hours  or  days.  The  potentiometer  method,  being  a 
zero  method,  makes  no  demands  on  the  cell  for  current  when  once 
a  balance  has  been  secured.  Until  such  a  balance  has  been  nearly 
secured,  a  high  resistance  should  be  included  in  the  cell  circuit. 

For  absolute  certainty,  it  is  advisable  to  have  three  or  more  cells. 
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which  arc  checked  agaiiut  each  other.  Ii  three  cells  which  are  known 
;o  have  been  accurate,  and  found  at  any  time  to  be  in  substantial 
igrcenient,  that  is,  if  they  do  not  differ  from  each  other  by  more  than 
a  few  ten-thousandths  of  a  volt,  it  is  almost  certain  that  they  are  right. 
It  i'.  belter  to  ii^c  only  such  cells  a^  have  be.n  compared  with  stand- 
ards of  known  accuracy.  Thf  c  m.  i.  of  such  ceils  may  be  relied  upon 
;i6  being  within  a  few  \v.n  i  per  cent,  of  its  nominal  value. 

The  adjustment  of  the  n  .  the  construction  of  the  potenti- 

ometer can  be  carried  out  to  a  Minilar  degree  of  accuracy,  which  be- 
romcs  consequently  the  measure  of  the  accuracy  attainable  with  the 
potentiometer  method. 

The  best  way  to  measure  current  strength  accurately  is  (if  we 
leave  the  silver  voltameter  out  of  account)  by  finding  the  potential 
difference  between  the  terminals  of  a  conductor  of  known  resistanc.-, 
through  which  the  current  flows.  Suitable  conductors  for  this  pur- 
|>osc  arc  made  of  manganin,  an  alloy  which  has  a  very  low  temper- 
ature coefficient,  of  a  resistance  as  low  as  one-ten-thousandth  of  an 
ohm,  and  calculated  to  carry  as  much  as  2,000  amperes  without  undue 
heating.  Th*"  measurement  of  the  potential  difference  must  be  made 
with  .1  ;>otcntiometer. 

.•\  II.  :i  of  this  method,  which  is  very  suitable  for  check- 

ing ammeters  consists  in  the  substitution  for  manganin  low  resist- 
ance standards,  high  resistance  standards  in  the  form  of  incandes- 
cent lamps.  These  lamps  are  standardized,  not  by  determining  their 
resistance,  but  by  measuring  very  carefully  their  current  consump- 
tion at  a  given  voltage  or  series  of  voltages,  using  the  standard  re- 
sistance and  potentiometer,  or  any  other  g(X)d  method  of  current 
measurement  Good  lamps  should  be  selected  for  this  purpose,  and 
these  should  be  carefully  and  cautiously  seasoned  to  the  point,  that 
they  can  be  relied  upon  to  change  only  very  slowly  with  age.  To 
secure  durability,  the  temperature  at  which  they  arc  operated  should 
not  be  higher  than  that  corresponding  to  four  watts  per  candle,  but 
it  should  not  be  so  low  that  the  resistance  of  the  filament  is  appreci- 
ably influenced  by  changes  in  room  temperature.  They  should  be 
standardized  for  current  consumption  at  a  voltage  which  the  station 
potentiometer  indicates. 

I-amps  which  arc  so  prepared  and  which  are  never  subjected  to  a 
voltage  higher  than  that  for  which  they  arc  standardized,  constitute 
very  permanent  and  reliable  standards  of  as  high  accuracy  as  may  be 
desired.  A  series  of  such  lamps  may  be  selected  which  when  operated 
in  multiple  in  various  combinations,  will  cover  a  wide  range  of  cur- 
rent values  with  very  small  steps  from  one  value  to  the  next.  The 
accompanying  table  gives  a  scries  of  ampere  lamps  in  tlio  possession 
of  Ijimp  Testing  Bureau  : 


Scrir*     < 

1    .\i)i| 

rrv     I.,-)t1l|i>. 

Ani|>crct    at     116 

Volt*. 

Amperei  at  116  Volts 

0.0519 

1.005 

0.051$ 

0.924 

0.1008 

2.093 

0.1  iSl 

a.070 

o.ais 

3430 

0.191 

3.483 

0.S06 

0.499 

It  IS  quite  probable  that  by  sampling  a  larger  variety  of  lamps,  a 
nearer  approach  to  the  theoretical  scries  could  be  obtained,  but  it  is 
doubtful  if  any  gain  would  result.  A  lamp  with  higher  current  con- 
sumption than  3  5  amperes  would,  however,  be  useful. 

Altcrnatmg-currcnt  voltmeters  can  best  be  checked  by  comparing 
them  with  a  standardized  direct-current  voltmeter  through  the  me- 
dium of  an  inductionless  transfer  instrument.  Probably  the  best 
transfer  instrument  is  an  electrostatic  voltmeter,  although  a  hot-wire 
voltmeter,  the  scries  resistance  of  which  has  been  wound  to  avoid  in- 
dtictancc  and  capacity,  can  be  used  with  good  results. 

The  hot-wire  voltmeter  is  especially  sensitive  one,  constructed  by 
the  Stanley  Klectric  Manufacturing  Company,  one-tenth  of  a  volt 
being  easily  readable  on  its  scale.  This  voltmeter  is  calibrated  by 
bringing  it  in  nuiltiple  with  a  Weston  laboratory  standard  direct- 
current  voltmeter,  which  has  been  checked  by  a  three-point  po- 
tentiometer. The  pressure  is  adjusted  to  the  point  at  which  a  check 
is  desired,  and  the  error  of  the  hot-wire  voltmeter  is  determined. 
The  alternating-current  pressure  is  at  once  thrown  on  to  the  hot-wire 
instrument  and  the  check  is  obtained.  For  greater  security  the  direct- 
current  readings  may  be  rcn.adc  after  the  alternating-current  meas- 
urements. 


With  seady  pressures,  both  alternating  current  and  direct  current. 
quite  a  close  check  can  be  obtained  in  this  way.  On  account  of  its  high 
sensitiveness,  the  range  of  this  instrument  is  small,  from  110  to  120 
volts  only.  The  resistance  in  series  with  the  wire  seems  not  to  be 
entirely  free  from  reactance,  as  the  indications  are  from  0.05  to  o.i 
volt  lower  than  the  reactanceless  electrostatic  instrument  gives. 

The  other  transfer  instrument  referred  to  is  a  Kelvin  multicellular 
electrostatic  voltmeter  of  the  vertical  scale  type,  of  60  to  140  volt 
range,  fitted  specially  with  a  mirror  attached  to  the  moving  part  so 
that  delections  can  be  read  with  the  aid  of  a  telescope  and  scale,  or 
of  a  lamp  and  scale. 

The  torsion-head  of  the  instrument  is  adjusted  so  that  its  indica- 
tions come  on  the  scale  at  the  voltage  to  be  measured,  and  deflections 
on  direct  current  are  obtained.  The  leads  to  the  electrostatic  instru- 
ment must  be  reversed  in  this  test,  and  the  mean  of  the  direct  and 
reversed  deflections  taken.  This  is  on  account  of  a  small  contact 
e.  m.  f.  existing  in  the  instrument  itself. 

The  alternating-current  pressure  is  then  applied,  and  the  deflection 
is  again  noted.  To  evaluate  in  volts  the  difference  between  the  alter- 
nating-current and  direct-current  pressures,  as  measured  in  scale  di- 
visions, a  near-by  direct-current  voltage  is  measured,  and  the  num- 
ber cf  scale  divisions  per  volt  is  determined.  The  value  of  this  quan- 
tity will  vary  somewhat  with  the  angle  of  deflection,  but  in  all  cases 
it  is  sufficiently  large.  In  the  instrument  referred  to,  a  deflection  of 
about  6  cm.  per  volt,  at  116  volts,  with  the  scale  about  one  meter  dis- 
tant, is  obtained.  One-tenth  of  a  volt  corresponds  then  to  six  small 
scale  divisions. 

By  adjusting  the  torsion-head  of  the  instrument,  it  may  be  used  for 
checking  voltages  in  the  50-volt  range,  or  in  the  220-volt  range.  By 
using  a  volt-box  multiplier,  the  range  may  be  extended  upward  almost 
indefinitely.  The  sensitiveness  of  the  instrument  at  a  given  angle  of 
deflection  is  proportional  to  the  voltage. 

A  check  can  easily  be  made  in  this  way  to  o.i  volt  on  steady  pres- 
sures. With  unsteady  pressures  a  good  comparison  is  much  more 
difficult  to  obtain,  since  the  Kelvin  instrument  is  very  sluggish  in  its 
movements,  due  to  oil  damping  and  to  the  very  small  moving  force. 
For  rough  checks,  such  as  alone  are  necessary  when  the  pressure  is 
unsteady,  the  telescope  and  scale  may  be  dispensed  with,  and  com- 
parisons made  by  reading  the  pointer  of  the  instrument  directly.  This 
type  of  transfer  instrument  has  the  very  great  advantage  of  being 
entirely  free  from  reactance. 

For  the  calibration  of  alternating-current  ammeters  not  belonging 
to  the  types,  such  as  the  Kelvin  balance,  the  Siemens  electrodyna- 
mometer,  hot-wire  instruments,  etc.,  which  are  themselves  reliable 
direct-current — alternating-current  transfer  instruments,  the  series  of 
ampere  lamps  used  with  an  alternating-current  Viiltmeter.  calibrated 
at  one  point,  as  indicated  above,  serve  admirably  well.  Practically 
all  that  has  been  ><aid  about  these  lamps  in  connection  with  direct - 
current  work,  applies  equally  well  to  them  used  on  alternating-cur- 
rent. 

Having  voltmeters  and  ammeters  calibrated  by  the  methods  in- 
dicated above,  the  calibration  of  direct-current  wattmeters  and  of 
alternating-current  wattmeters  on  power-factor  unity,  can  be  made 
from  them.  Incandescent  lamps  standardized  for  watts  instead  of 
for  amperes,  are  useful  in  wattmeter  calibration,  rendering  the  use 
of  a  calibrated  ammeter  unnecessary.  A  set  of  lamps  can  serve  both 
as  ampere  standards  .iiid  as  w^tt  standards. 


American  Electrochemical  Society. 


.■\t  a  meeting  of  the  Board  of  Directors  of  the  American  Electro- 
chemical Society,  held  at  the  Society's  headquarters,  in  Philadel- 
phia. Septeml)cr  4.  the  following  new  members  were  elected :  Prof 
l>r.  Nicolas  Piltschikoff.  University  of  Kharkov,  Kharkov.  Russia; 
Prof.  Dr.  Richard  Lorenz.  Zurich,  Switzerland ;  Dr.  Henry  T.  Boet- 
tinger.  president  German  Electrochemical  Society  (Deutsche  Bunsen 
Gcsellschaft).  Elberfeld.  Germany;  J.  A.  Capp.  Schenectady.  N.  Y. : 
Stanislaus  P.  Franchot.  Niagara  Falls.  N.  V.;  Walter  B  Bishop. 
Grand  Forks.  B.  C. ;  Charles  B.  Borton.  Berlin.  N  H. ;  Wyatt  Hamil- 
ton Allen.  San  Francisco.  (Zalif. ;  Robert  .\nton  Fliess,  East  Orange. 
N.  J.;  Sol.  D.  Bcnolicl.  Niagara  Falls.  N.  Y. ;  -\ldus  C  Higgins, 
Worcester.  Mass. ;  F.  M.  Perkin.  Forest  Hill.  London.  Eng. :  Oorge 
N.  Jeppson.  Worcester,  Mass.;  Robert  T  Frazier.  Washington.  D. 
C:  Oliver  P.  Fritschlc.  Denver,  Colo. 
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Construction  of  Transmission  Lines. 


At  the  recent  convention  of  the  Edison  Illuminating  Companies 
Mr.  Geo.  H.  Lukes  read  a  paper,  entitled  "High-Tension  Work  in  the 
Far  West,"  which  after  considering  the  conditions  that  have  led  to 
the  great  development  of  high-tension  work  on  the  Pacific  Slope, 
treats  at  length  of  the  construction  of  transmission  lines.  This  por- 
tion of  the  paper  we  reproduce  below,  in  full,  together  with  that 
part  treating  of  switching,  regulation  and  rates : 

The  poles  commonly  in  use  on  the  newest  transmission  lines  are 
either  of  square  sawed  redwood,  tapered  from  butt  to  top,  or  Oregon 
or  Washington  cedar.  The  Oregon  cedar  poles  used  by  the  Bay 
Counties  Company  in  its  lines  from  Colgate  to  Oakland,  a  distance 
of  142  miles,  are  painted  with  hot  tar  from  the  top  of  the  pole  to  a 
point  six  inches  below  the  bottom  cross  arm.  The  butts  are  saturated 
with  hot  carbolineum  for  three  and  one-half  feet  where  the  pole 
enters  the  ground.    The  following  table  gives  data  on  the  poles: 


leight. 

Top. 

Butt. 

Depth 

in  Ground. 

40  Ft. 

9x9" 

14x14" 

6  Ft. 

45  Ft. 

10x10 

15x15 

6  Ft.  6" 

50  Ft. 

12x12 

16x16 

7  Ft.  6" 

60  Ft. 

12x12 

18x18 

8  Ft. 

The  redwood  poles  are  from  the  hearts  of  young  trees,  not  more 
than  four  poles  being  taken  from  one  tree,  and  being  free  from  sap 
when  set,  they  will  last  from  25  to  35  years.  The  following  table 
gives  the  dimensions  and  other  data  on  the  redwood  poles  used  by  the 
Standard  Electric  Company  on  the  transmission  line  from  their 
power  house  at  Electra  to  San  Francisco : 

Height.  Top.  Butt.  Depth  in  Ground. 

35   Ft.  7x7"  12x12"  5   Ft.   6" 

40   Ft.  8x8  135^x13^  6  Ft. 

45   Ft.  9x9  15x15  6  Ft.   6" 

50  Ft.  10x10  16x16  7  Ft. 

60  Ft.  uxii  17x17  8  Ft. 

The  cross  arms  are  made  of  selected  kiln-dried  Oregon  pine  6x6 
inches  square,  and  an  overall  length  depending  on  the  distance  be- 
tween wires.  After  passing  through  the  dry-kiln  they  are  placed  in 
an  enclosed  boiler  containing  asphaltum  oil,  and  subjected  to  a  tem- 
perature of  220°  F.  for  several  hours.  This  preserves  the  wood,  and 
at  the  same  time  increases  the  insulation  of  the  pole  top.  The  arms 
are  gained  into  the  pole  a  distance  of  one  inch  and  are  held  in  position 
by  two  ^-inch  through  bolts  with  cast-iron  washers  three  inches  in 
diameter  under  both  head  and  nut.  The  cross  arms  are  surfaced  all 
round  and  crowned  on  top  to  shed  the  water.  The  insulator  pins 
are  of  oak,  locust,  or  eucalyptus  wood.  The  latter  wood  is  univer- 
sally used  on  the  Coast  on  account  of  its  immunity  from  attack  by 
worms  and  bugs,  even  the  deadly  teredo  not  touching  it.  The 
eucalyptus  pins  are  treated  in  the  following  manner :  The  timber 
is  sawed  into  sticks  three  inches  square  and  placed  in  boiling  water 
for  24  hours.  After  being  air  dried  for  several  months,  it  is  worked 
up  into  pins.  The  pins  are  then  placed  in  a  vat  of  boiled  linseed  oil, 
and  kept  at  a  temperature  of  210°  F.  for  several  hours.  The  pins  are 
i6%  inches  long  over  all,  and  the  diameter  at  the  lowest  shoulder  is 
2|4  inches.  They  are  driven  into  the  cross  arm  with  special  care,  a 
hardwood  pin-set  being  used.  The  pin  holes  in  the  arm  are  2% 
inches  in  diameter  and  5  inches  deep,  leaving  one  inch  of  solid  wood 
below  the  pin.  On  each  side  of  the  pin,  at  a  distance  of  3  inches  from 
the  pin  and  2  inches  from  the  top  of  the  cross  arm,  3^-inch  carriage 
bolts  are  placed,  in  order  to  prevent  the  arm  from  splitting  when  im- 
usual  strains  are  thrown  on  the  pins.  That  this  accomplished  the 
purpose  is  shown  by  the  result  of  a  series  of  tests  made  by  the  Stand- 
ard Electric  Company,  in  which  the  cross  arm  was  split  without  the 
bolts  with  a  pull  on  the  thread  of  the  pin  of  1,200  pounds,  whereas 
with  the  bolts  in  position,  the  pin  broke  at  the  shoulder  with  a  pull 
of  2,200  pounds,  thus  almost  doubling  the  strength  of  the  arm. 

One  very  noticeable  feature  of  the  pole-line  construction  is  the  ab- 
sence of  guy  wires.  On  account  of  the  high  voltage,  the  ordinary 
strain  insulator  is  of  no  use,  and  the  common  practice  is  to  use 
wooden  struts.  These  are  6  x  6-inch  timbers,  fastened  to  a  dead- 
man,  buried  5  feet  in  the  ground,  and  bolted  through  the  pole  at  the 
cross  arm.  Sometimes  when  a  guy  cannot  be  avoided  the  strut  is 
used  as  an  anchor,  or  if  a  guy  is  used,  a  6  x  6-inch  timber,  20  feet 
long,  is  inserted  in  the  guy  as  a  strain  insulator.  The  poles  are  usually 
set  about  130  feet  apart,  and  whenever  a  small  angle  is  made  in  the 
line  two  poles  are  placed  close  together,  in  order  to  divide  the  strain. 
On  all  angles  double  arms  are  used,  and  double  cap  pieces  bound 
with  wrought-iron  bands  support  the  top  wire.  In  single  construc- 
tion, the  pole-pin  is  usually  driven  into  the  top  of  the  pole,  and  a 


wrought-iron  band  driven  down  onto  the  pole  to  keep  it  from  split- 
ting. In  some  cases  a  bracket  pin,  3  feet  long  and  4x4  inches  in 
section,  is  bolted  through  the  pole. 

As  an  illustration  of  scientific  methods  applied  to  pole-lins  con- 
struction, the  nne  is  staked  out  by  a  surveyor,  the  poles  are  set  with 
a  plumb-bob,  and  the  foreman  of  construction  carries  a  thermometer 
and  a  set  of  curves,  from  which  he  fixes  the  proper  sag  to  give  to  the 
wires.  The  wires  are  placed  at  the  points  of  an  equilateral  triangle. 
The  wires  are  from  36  to  42  inches  apart,  and  are  spiralled,  one-third 
of  a  twist  being  made  every  mile.  The  Telluride  line,  in  Utah,  is 
unique  in  that  no  iron  was  used  in  the  construction.  The  cross  arms 
are  mortised  through  the  poles,  and  wooden  pins  are  used  instead 
of  bolts.  Wooden  cross  arm  braces  are  fastened  to  the  poles,  and 
cross  arms  with  wooden  pins.  The  object  of  all  this  is  to  increase 
the  insulation  of  the  pole  head,  but  't  is  open  to  the  criticism  that  it 
is  mechanically  weak. 

The  insulator  is,  without  doubt,  the  most  important  part  of  the 
line.  As  long  as  the  voltage  did  not  exceed  20,000,  and  the  wires  to 
be  supported  were  of  small  size,  the  problem  of  providing  a  satis- 
factory insulator  was  comparatively  easy.  When  150-mile  lines,  trans- 
mitting 10,000  hp  at  40,000  volts  over  aluminum  cables  ^-inch  in 
diameter  were  designed,  great  difficulty  was  experienced  in  finding 
an  insulator  that  was  both  electrically  and  mechanically  strong.  The 
insulator  in  common  use  for  this  purpose  is  of  the  two-part  type,  the 
upper  petticoat  being  of  porcelain,  and  the  lower  part  of  glass 
cemented  into  the  porcelain.  The  upper  petticoat  is  nearly  flat,  and 
is  provided  with  a  rim  and  spout  to  drain  the  water  clear  of  the  cross 
arm.  The  lower  petticoat  is  shaped  like  a  truncated  cone,  and  pro- 
tects the  pin.  This  insulator  measures  11  inches  in  diameter  across 
the  top  petticoat,  and  is  11  inches  in  height.  When  in  position  on  the 
arm,  the  wire  is  15  inches  above  the  cross  arm.  There, is  much  differ- 
ence in  opinion  among  power  transmission  engineers  on  the  insulator 
question.  Some  condemn  glass  and  others  porcelain.  Some  insu- 
lators are  strong  mechanically  and  weak  electrically,  and  others  are 
just  the  opposite.  The  difference  in  opinion  is  probably  due  to  the 
different  nature  of  the  troubles  encountered.  For  instance,  the  en- 
gineers of  one  company  were  very  much  surprised  to  find  that  their 
insulators  gave  less  trouble  in  w-et  weather  than  in  drv-.  As  soon 
as  the  fall  rains  began  the  insulator  trouble  ceased.  An  investigation 
showed  that  where  the  lines  ran  near  railroad  tracks  the  insulators  got 
very  dirty  and  insects  of  various  kinds  lodged  under  the  petticoats. 
This  decreased  the  striking  distance,  and  the  insulators  broke  down. 
The  remedy  applied  in  this  case  was  to  shut  dow-n  the  line  periodically 
and  wash  off  the  insulators.  The  general  feeling  among  power  trans- 
mission men  is  that  no  insulator  in  use  at  the  present  time  would  be 
safe  to  use  on  60,000  volts.  The  large  transmission  companies  intend 
to  go  up  to  60,000  volts  as  soon  as  additional  line  capacity  is  needed. 
but  as  this  means  changing  every  insulator  on  their  lines,  at  an  ex- 
pense of  several  hundre.'^  dollars  per  mile,  they  will  delay  action 
until  they  are  reasonably  sure  that  they  have  secured  the  proper  in- 
sulator. 

Aluminum  wire  has  been  used  largely  for  transmission  purposes 
on  the  Coast,  with  good  results.  The  Standard  Electric  Company's 
line  from  Electra  to  Mission,  San  Jose,  is  aluminum  cable  of  37 
strands,  with  a  total  cross-section  of  471,034  circular  mils.  The 
weight  per  mile  is  2,404  pounds,  and  its  tensile  strength  is  28,000 
pounds  per  square  inch.  Owing  to  the  high  coefficient  of  expansion 
of  aluminum,  care  must  be  taken  in  stringing  the  wires  to  allow 
sag  enough  so  that  the  wire  will  not  be  too  taut  in  cold  weather.  A 
peculiarity  of  aluminum  wire,  which  makes  its  use  in  small  sizes  ob- 
jectionable, is  its  low  melting  point.  Aluminum  melts  at  1157°  F., 
copper  at  1929°  F..  and  wrought-iron  at  about  2800°  F.  When  an  iron 
wire  falls  across  an  aluminum  circuit  and  makes  a  short-circuit,  the 
aluminum  wire  is  melted  through,  and  the  iron  wire  remains  intact. 
Thus  the  trouble  is  cleared  from  the  circuit,  but  at  the  expense  of 
opening  the  line.  This  peculiarity  was  taken  advantage  of  a  year 
or  two  ago  in  a  substation  supplied  from  a  long-distance  line  at  30,000 
volts.  A  short-circuit  occurring  on  one  of  the  distributing  circuits, 
the  switchboard  attendant  pulled  an  air  break  switch  in  the  circuit. 
A  tremendous  arc  resulted,  which  set  fire  to  the  substation.  Not 
being  able  to  reach  the  power  house  by  telephone  to  have  the  line  shut 
down,  the  substation  was  in  imminent  danger  of  being  burned  up.  A 
quick-witted  lineman,  seeing  the  danger,  threw  a  coil  of  iron  wire 
over  the  aluminum  transmission  line  outside  of  the  station,  and  thus 
opened  the  circuit. 

Transmission  lines  at  these  extremely  high  voltages  are  run  as  far 
as  possible  on  private  rights-of-way.  from  50  to  300  feet  in  width. 
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In  timbered  country,  the  tree«  are  cleared  out  far  enough  on  each 

v'l-:  of  tht  litic  Mj  that  r  '**  »hc  line.    The 

li.'if,  are  paTo!!rd   \ery  having  a  section 

ID  or  15  II  '  '^  o^*"^  a  P"- 

vatcttlci>l.  .w  the  power 

circuit.     At  intervals  oi  two  or  three  miics,  taps  arc  brought  down 
from  the  telephone  line  to  booths  at  the  foot  of  the  poles,  and  insu- 
lated fctooU  are  provided  in  the  booths  for  the  patrolman  to  use  while 
ninrcting  hit  portable  telephone  set.    The  telephone  wires  are  irans- 

.1  frcf|ucntly  to  cut  down  the  induction,  and  as  a  rule  work  fairly 

well  a*  loti;  '       in  a  balanced  condition  on  the  transmission 

\ine     Wli.  iich  as  a  short-circuit  occurs,  which  unbal- 

iiijc,  liic  telephone  line  goes  out  of  commission.  As 
.1  most  urgently  needed  at  times  of  trouble  on  the 
jxjwcr  iiiic,  tiic  value  of  a  telephone  line  on  the  same  set  of  poles  with 
the  power  line  is  questionable.  For  the  reason  also  that  crosses 
f>ccur  between  the  power  line  and  the  telephone  line,  thus  endangering 
life,  the  plan  of  removing  the  telephone  wires  from  the  transmission- 
pole  line  and  installing  on  a  separate  pole  line  has  been  suggested 
more  than  once. 

That  pole  line*  arc  not  absolutely  reliable,  and,  moreover,  arc  e.\- 
;..!i-!\r    I,,  An   by   the    fact    that   one   company   is 

of  substituting  a  series  of  steel  towers, 
•  ifu  led  III  iiciglii  and  1,000  feet  apart,  the  wires  to  be  suspended 
■     ::    tower  to  tower  and  separated  about  9  feet.    Although  this  con- 
struction will  be  more  expensive  than  that  of  the  ordinary  pole  line, 
It  in  thought  that  the  decreased  number  of  breakdowns  and  lower 
maintenance  and  depreciation  charges  would  warrant  the  extra  in- 
vestment. 
The  cnnMruction  of  long-distance  lines,  using  high  voltages,   for 
•   iif  Mipplying  current  to  large  lighting  and  railway  com- 
to  the  use  of  duplicate  transmission  lines.     At  first  two 
■      .lied  on  the  same  set  of  imjIcs,  but  it  was  found  that 
';    1,!   i  'icurred  on  one  line  it  was  usually  communicated  to  the 
other  line,  and  so  this  practice  has  been  abandoned  and  duplicate 
lines  on   separate  pole   lines  are  now  considered   necessary.     Even 
with  the  introduction  of  duplicate  pole  lines,  the  situation  is  not 
entirely  satisfactory  on  account  of  the  short  shut-downs  caused  by 
the  difricultie<>  in  switching  high-tension  lines.     The  switches  in  or- 
dinary use  arc  of  the  air-brake  type,  and,  while  it  has  been  claimed 
iifin-  and  again  that  they  can  be  opened  .safely  under  load,  yet  the 
'"•mainN  that   it  is  dangerous  to  do  so.  both  on  account  of  the 
.    -  set  up  in  the  transjiiissicm  line  and  the  arc  at  the  switch,  which 
is  often  disastrous.     When  one  transmission  line  is  held  in  reserve 
and  trouble  occurs  on  the  line  in  use.  it  takes  some  little  time  to 
switch  in  the  good  line.    When  the  two  lines  are  run  in  multiple  and 
a   short-circuit   occurs,   the  usual   practice  has  been   to  either  burn 
off  the  trouble  or  shut  down  the  station  and  start  up  on  the  good 
line.    If  the  short-circuit  is  serious  and  is  burned  oflf,  the  disturbance 
in  frequency  and  voltage  is  usually  sufhcient  to  cause  all  synchron- 
lUis  at  the  end  of  the  line  to  drop  out  of  step.     The  same 
l'r«>hlem  to  a  certain  extent  confronts  the  Kastern  central 
iiagcr   who  contemplates  the  erection   of  a   large   station 
altrrnaling   current   at   high   voltage,   to   be   transmitted 
to  siihstalions  and  there  converted  into  direct  current.     The  Eastern 
man  may  avoid  possible  shut-downs  by  the  use  of  time-limit,  oil- 
switrhes  and  reverse-current  relays,  or  he  may,  as  a  last  resource, 
subdivide  his  station  into  several  distinct  parts,  supplying  separate 
lines,  and  use  storage  batteries  as  a  reserve.    In  the  West,  oil-switches 
for  voltage*  of  4o,(nk)  and  over  have  not  yet  been  developed  :  or.  if  they 
have,  the  price  is  prohibitive.     Storajje  batteries  can  be  used  to  a 
limiled  extent  on  ilirect-current  and  railway  loads,  but  the  high  price 
ha*  retarded  their  use. 

The  problem  <if  securing  good  regulation  on  long  line*,  has  been  a 
verv  troublesome  one.  Some  of  the  difficulties  due  to  inductive  loads 
and  charging  currents  have  been  overcome  by  the  proper  use  of  induc- 
tii^n  and  synchronous  motors  combined  with  reactance  coils  con- 
nected across  the  circuit,  but  the  facts  remain  that  a  railway  load 
on  the  end  of  a  long  transmission  line  is  a  bad  thing  as  far  as  regu- 
lation is  concerned,  and  the  time  will  cotne  when  the  transmission 
companies  will  be  forced  to  refuse  railway  business  unless  storage 
batteries  arc  installed  to  keep  down  the  rapid  fluctuations  in  load. 

The  transmission  companies  are  \.holcsalcrs  of  electric  current. 
They  generate  current,  transmit  it  to  the  market,  and  sell  it  in  large 
quantities  to  the  Ifvcal  companies.  reser\ing  the  right  as  a  rule  to  sell 

cnrrriit    ilirrrtlv    to    l.Trpr    ixiwrr    rrins.iinirr<;        Tim    ntii^l    method    of 


charging  is  by  the  horse-power  per  year.  The  rate  varies  from  $18 
to  $90  per  hp  per  year.  The  best  price  is  obtained  at  points  remote 
from  railroads,  where  fuel  must  be  hauled  by  wagon,  such  as  at 
mines.  The  lowest  price  is  obtained  at  cities  on  the  water,  where 
fuel  is  cheaper.  Other  methods  of  charging  are  in  use  in  special 
cases.  Current  is  sold  to  a  street  railway,  for  instance,  on  a  car-mik- 
basis ;  to  a  flour  mill  at  so  much  per  100  barrels  of  flour  turned  out 
In  one  case  it  is  sold  to  a  local  company  for  a  certain  percentage  o: 
its  gross  receipts.  It  is  needless  to  say  that  this  local  company  is 
selling  light  in  large  quantities  at  flat  rates,  and  is  making  money. 
Charging  by  the  horse-power  year  method  is  supposed  to  be  logical 
for  water-power  plants,  because  the  operating  expense  does  not  var\ 
with  the  load.  Nevertheless,  the  method  has  all  the  objections  that 
apply  to  any  flat-rate  system.  It  encourages  waste  and  demoralizes 
rates.  .As  long  as  the  local  companies  can  buy  current  on  the  horse- 
power year  basis,  thc\'  will  sell  light  at  flat  rates.  It  is  not  impos- 
sible that  the  method  of  charging  will  have  to  be  changed  at  soirn. 
future  time,  for  the  following  reasons:  The  water  supply  in  thi- 
country  is  not  unlimited.  .Already  some  of  the  companies  find  h 
necessary  to  provide  storage  to  carry  them  through  the  dry  season. 
.\s  each  company  approaches  the  limit  of  hydraulic  development,  it 
begins  to  cast  about  for  some  means  of  increasing  its  capacity.  Some 
companies  have  found  it  practical  to  construct  storage  reservoirs  at 
the  heads  of  their  pipe  lines.  During  the  hours  of  small  load,  tht 
water  runs  from  the  flume  into  this  reservoir,  and  when  the  peak 
comes  on  the  reservoir  is  discharged  into  the  pipe  line,  and  ihu- 
helps  to  take  care  of  the  peak.  When  this  point  is  reached  by  an> 
company  it  is  evident  that  any  method  of  charging  which  reduces  the 
waste,  even  at  the  hours  of  small  load,  becomes  highly  desirable,  and 
so  it  seems  quite  likely  that  in  the  course  of  time  it  will  be  necessary 
to  get  on  some  sort  of  maximum-demand  basis. 

The  future  of  long-distance,  high-voltage  transmission  in  the  West 
depends  largely  upon  the  development  of  oil  as  a  fuel.  If  the  pro- 
duction of  the  oil  fields  continues  to  increase  so  that  oil  entirely  dis- 
places coal  as  a  fue!  in  certain  sections  of  the  country,  it  is  evident 
that  the  price  of  fuel  will  be  so  lowered  that  the  transmission  plant 
will  be  unable  to  compete  with  local  plants  using  oil  as  fuel.  On  the 
other  hand,  in  certain  sections,  fuel  will  always  be  high,  on  account 
of  high  cost  of  transportation.  It  is  in  these  localities  that  the  power 
ir.iTi~misvion  companies  will  find  their  best  field  for  growth. 


Nickel-in-the-Slot  Attachments  for  Telephones. 


Whether  a  subscriber  for  a  Kinloch  telephone  has  a  right  to  use 
a  nickel-in-the-slot  attachment,  rented  from  an  outside  corporation, 
is  a  question  which  the  courts  probably  will  have  to  decide.  .\ 
test  suit  will  be  instituted  by  Will  E.  Berryman.  a  St.  Louis  drug- 
gist, against  the  Kinloch  Company.  Mr.  P.erryman  insisted  upon 
using  the  coin  attachment,  which  the  telephone  company  objected 
to.  lie  has  paid  his  subscription  in  advance,  and,  therefore,  the 
instrument  was  not  taken  out.  The  service,  however,  has  been  dis- 
continued. 

Several  weeks  ago  the  Druggists'  -Association  and  later  the 
Retail  Butchers'  .Association  decided  that  free  Kinloch  telephones 
were  becoming  a  nuisance.  The  privilege,  they  declared,  was  being 
abused,  particularly  by  young  men  and  women,  who  were  in  the 
habit  of  coming  in  and  indulging  in  long  conversations.  The  Con 
troller  Compuny  of  .America  was  then  organized  to  exploit  a  patent 
attachment. 

It  is  stated  that  about  seventy-five  controllers  have  been  put  into 
use  by  the  subscribers  of  Kinloch  telephones  for  their  own  pro- 
tection. The  nickel-in-the-slot  bo.x  is  not  placed  upon  the  telephone, 
but  upo.i  the  wall.  It  has  an  extension  lever  which  projects  over 
the  receiver  hook.  When  a  coin  is  dropped  in  the  box  this  lever  i- 
released  and  a  person  is  enabled  to  get  a  connection. 

The  Controller  Company  claims  that  a  subscriber  has  a  right  to 
lock  up  his  telephone  if  he  wants  to.  and  this  is  what  the  controller 
does.  It.  therefore,  becomes  the  subscriber's  business.  He  has  it 
placed  near  the  instrument,  not  upon  it,  and  the  telephone  is  locked 
in  a  convenient  manner.     By  an  outsider  it  is  unlocked  with  5  cents. 

It  is  stated  that  the  Kinloch  Telephone  Company  had  caused  more 
than  fifty  of  its  subscribers  to  discard  the  use  of  the  controllers,  be- 
cause they  were  interfering  with  the  service.  It  is  also  said  that 
many  of  the  subscribers  who  have  paid  their  subscriptions  have  been 
cut  out.  The  Kinloch  Company,  it  is  stated,  intends  to  reserve 
the  right  to  attach  coin  collecting  devices  to  its  instruments. 
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Underground  Work  for  Telephone  Exchanges— IV. 


By  Arthur  V.  Abbott,  C.  E. 

The  square  duct  presents  the  advantage  of  requiring  a  minimum 
expenditure  of  mortar  in  the  construction  of  the  subway,  while  the 
smooth  surface  requires  this  shape  to  depend  for  solidity  on  the 
actual  adhesion  of  the  mortar  to  the  exterior  of  the  vitrified  clay. 
In  the  case  of  the  round  pipe,  a  maximum  amount  of  concrete  or 
mortar  must  be  employed  in  order  to  fill  all  the  voids  betwc'cn  differ- 
ent ducts.  Here  again  solidity  depends  upon  actual  adhesion,  but 
with  the  round  pipe,  each  duct  lies  in  a  matrix  of  concrete,  in  pre- 


FIG.   21. — types   of   single-duct   CONDUIT. 

cisely  the  same  manner  as  with  wrought-iron  pipe  or  cement-lined 
pipe  ducts.  The  hexagonal  form  offers  a  compromise  between  the 
round  pipe  and  the  square  brick,  while  the  fluted  pipe  is  designed 
to  secure  a  maximum  strength  by  allowing  the  cementing  material 
to  imbed  itself  in  the  corrugations  molded  upon  the  sides.  The 
American  Vitrified  Company  score  good  points  in  supplying  their 
single  duct  material  with  socket  joints,  so  that  the  successive  lengths 
may  fit  into  each  other,  thus  stcr.ring  a  ir.uch  better  joint  than  can 
ever  be  obtained  with  simply  butted  ends.  Each  piece  of  the  square 
type  is  provided  with  a  dowel-pin  hole  in  each  corner,  so,  if  desired, 
four  dowels  may  be  used  at  each  joint,  thus  insuring  the  best  possible 
centering  of  every  piece. 

Fig.  23  illustrates  the  general  design  of  multiple  duct  formi  which 
may  be  obtained  with  any  number  of  cable  spaces  from  2  to  16, 
and  with  this  wide  selection,  it  must  be  a  very  exacting  designer 
who  cannot  pick  such  a  form  of  duct  material  as  will  best  suit  the 
particular  needs  of  the  work  in  hand.  In  Fig.  22  the  latest  form 
of  so-called  "Round  Hole  Multiple  Duct"  is  shown.  This  type  is 
a  kind  of  compromise  between  the  hollow  brick  and  the  regular 
multiple  duct  system. 

The  following  table,  No.  7,  recites  the  general  sizes  of  the  various 
forms   of  duct  material  thus  obtainable : 

TABLE  7.— CONDUIT  SIZES. 

THREE-INCH    DUCTS. 


Type  of  Conduit.  ^  ' ~   ~ 

:-  c^  -5 

Single    dowel i'/i  x 

Square,     self-centering.    5x5 
Round,     self-centering.  4% 

Octagon,    self-centering  4% 

Two-duct     4)^   .X     8J4 

Three-duct 4^  x   13 

Four-duct     4J4   x     8)4 

Four-duct 4^4   x   17 

Si.K-duct     8^   X   13 

Nine-duct 13       .x  13 

Twelve-duct    13       x  17 

Sixteen   17       x   17 


aVa 


dia. 
din. 


-5  ^  = 

.11  = 


^4 
24 

36  &:  48  & 
.^4 

36  &  48  & 
36 
30 
30 


5  s  -S 
^  ^  _ 

6  &■  1 2 
6&  12 
6&  iJ 
6&  12 

.     6&12 

6&  12 

6,  9  &  12 

6&   12 

6,  9&  J2 
6,  9&  12 
6,  9&  12 
6,  9&  12 


.bo  -. 


7'A 
7 'A 

7V4 


TWO-INCil     ULXTS. 


Type  of  Comhiit 


In  Fig.  24  a  series  of  diagrams  are  given,  showing  in  detail  the 
way  in  which  multiple  ducts  of  various  capacities  may  be  grouped 
in  order  to  obtain  a  subway  of  any  desired  number  of  ducts  from  2 
to  72.  These  diagrams  are  based  upon  the  use  of  a  4-in.  concrete 
foundation  for  the  conduit,  with  a  3-in.  cover,  but  with  no  concrete 
upon  the  sides.  The  bottom  foundation  is  essential  to  life  and  dur- 
ability. The  top  cover  is  of  use  to  pre^^ent  injury  to  the  conduit 
from  careless  street  excavations,  and  is  only  desirable  for  this  purpose. 
The  concrete  at  the  sides  serves  a  similar  purpose  only,  and  both  the 
sides  and  top  may  be  omitted  if  the  economy  thus  obtained  is  con- 
sidered e  jual  to  the  risks  incurred  of  injury  to  the  subway,  but 
there  is  no  question  that  the  complete  concrete  encasement  give-, 
the  strongest,  most  substantial  and  securest  structure,  and  is,  by  the 
best  opinion,  considered  fully  worth  its  cost. 

The  method  of  laying  both  the  single  and  multiple  ducts  have  been 
already  so  fully  described,  that  it  is  only  necessary  to  refer  to  Fig. 
25,  showing  the  construction  of  a  34-duct  subway  of  single-duct 
inaterial.  and  Fig.  26,  the  construction  of  a  48-duct  subway  using  four 
9-duct  sections  and  two  6-duct  sections.  In  both  cases  the  duct 
material  is  placed  upon  its  concrete  foundation,  the  trench  is  sheeted 
with  timber,  allowing  three  inches  on  each  side  for  the  concrete 
encasement.  In  Fig.  25  the  cheapest  form  of  lumber  is  used,  which  is 
often  allowed  to  remain  in  the  trench,  as  costing  less  to  leave  than 
to  remove  it,  while  in  Fig.  26  the  timber  walls  are  made  of  heavy 
planking  so  arranged  as  to  form  a  mold  around  each  section  of  con- 
duit remaining  in  place  only  until  the  concrete  is  tamped  and  set. 
and  then  being  pulled  along  to  serve  for  the  next  succeeding  sec- 
tion. 

4. — WOOD-PULP  DUCTS. 

The  most  recent  suggestion  for  duct  material  is  that  embodied  in 
the  use  of  wood  pulp  or  paper  in  the  construction  of  a  tube  which 
forms  the  desired  "hole  in  the  street."  From  time  to  time  the  use  of 
some  form  of  fibre  has  been  presented  for  the  purpose,  but  it  is  only 
recently  that  an  asphalted-paper  pipe  has  been  perfected  sufficiently 
to  make  a  commercial  article.  The  Electrolysis  Proof  Conduit  Com- 
pany is  placing  before  the  electrical  engineer  a  tube  composed  of 
paper  pulp  saturated  with  asphalt,  tightly  rolled  and  thoroughly  com- 
pressed so  as  to  form  an  exceedingly  durable  and  valuable  structure. 
It  is  made  in  lengths  of  ten  feet  or  more,  provided  with  male  and 
female  ends,  the  joints  being  completed  by  dipping  each  length  as  it 
is  laid  in  hot  asphalt  and  driving  it  home  upon  the  preceding  piece. 
The  method  of  constructing  the  subway  with  this  form  of  duct 
material  is  exactly  the  same  as  that  employed  for  cement-lined  pipe. 
Fig.  27  shows  the  construction  of  a  7-duct  conduit,  built  of  electro- 
lysis-proof ducts  as  installed  in  Salt  Lake  City,  and  is  so  self-ex- 
planatory as  to  need  no  further  comment.  It  is  claimed  that  this  form 
of  duct   material  possesses   the   advantages   of  being   indestructible 


Six-duct   . 
Nine-duct 


4 'A    lbs. 
4A     •' 


FIG.  22. — ROUXD-HOLE  MULTIPLE  DUCTS. 

underground,  of  extreme  lightness,  and.  therefore,  cheap  and  rapid 
in  construction ;  entirely  water-proof  and  of  good  insulating 
properties.  It  would  certainly  appear  that  paper  pulp,  thoroughly 
saturated  with  asphalt,  would  be  practically  rot-proof,  but  as  this 
assertion  has  not  yet  received  the  actual  test  of  time,  a  final  verdict 
must  be  reserved  until  this  opinion  has  received  the  conclusive  test 
of  experience.  Of  its  lightness  there  can  be  no  question,  as  the  duct 
material  weighs  about  two  pounds  per  linear  foot,  and  for  this  reason, 
freightage,  cartage  and  handling  are  decidedly  easier  than  is  the  case 
with  any  other  forms.     As  the  paper  tube  is  very  tough,  there  is  no 
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reason  for  breakage — an  item  of  some  moment  in  the  vitrified  clay 
forms.  Also  the  paper  tube  can  be  readily  cut  to  any  desired  length 
with  a  saw,  and  the  proper  socket  reamed  upon  the  fresh  end  with 
an  adequate  tool.  In  all  these  respects  the  electrolysis-proof  con- 
duit presents  distinct  advantages.  A  strong  claim  for  the  use  of  this 
form  is  that  its  high  insulating  qualities  will  render  the  cables  im- 
mune from  parasitic  electric  currents,  and  thus,  as  its  name  indicates, 
relieve  the  telephone  engineer  from  the  street  railway  current  bug- 
bear that  is  supposed  to  menace  cable  sheaths.  That  this  duct 
material  has  high  insulating  properties  there  can  be  no  doubt,  as  it  is 
abundantly  substantiated  by  the  tests  which  its,  manufacturers  quote, 
showing  that  it  has  successfully  withstood  40,000  to  50,000  volts. 

It  would  certainly  be  highly  desirable,  if  practical,  to  obtain  a 
conduit  which  would  be  a  perfect  insulator,  and  so  protect  the  cable 
from  any  possible  exposure  to  electrolytic  action,  but  to  accomplish 
this  it  is  not  only  necessary  that  the  duct  should  be  a  perfect  insu- 
lator, but  also  that  all  manholes,  distributing  boxes,  cable  terminals 
and  other  parts  of  the  subway  must  have  equally  high  resistances, 
for  if  any  point  fails  to  protect  the  system  breaks  down.  Also  the 
entire  structure  must  be  absolutely  moisture-proof,  or  otherwise  no 
matter  how  good  an  insulator  the  material,  it  will  sooner  or  later 
become  coated  with  a  moisture  film  and  its  insulating  qualities,  so 
far  as  the  cable  sheaths  are  concerned,  destroyed.  Such  an  ideal  sub- 
\vay  has  never  appeared,  and  the  task  of  installing  one  is  too  herculean 
to  tempt  most  telephone  engineers,  so  in  the  absence  of  moisture- 
proof  manholes  and  other  auxiliaries,  the  specific  resistance  of  the 
duct  material  is  a  matter  of  small  moment. 


Annual  Meeting  of  the  New  York  State  Street  Railway 
Association. 


The  twentieth  annual  gathering  of  the  New  York  State  Street 
Railway  Association  was  held  on  Sept.  8  to  Sept.  11,  at  Caldwell, 
on  Lake  George,  at  the  Fort  William  Hotel.  The  programme  for 
the  meeting  itself  was  carefully  arranged,  and  provision  had  been 
made  for  the  discussion  of  several  very  important  topics.  The 
business  sessions  began  Tuesday  morning  with  a  meeting  of  the 
executive  committee  at  9  o'clock,  followed  an  hour  later  by  the 
formal  opening  of  the  convention.  Tuesday-  was  given  up  en- 
tirely to  the  business  of  the  Association  and  sessions  were  held 
during  both  the  morning  and  afternoon.  The  annual  banquet 
was  held  in  the  evening  at  the  Fort  William  Henry  Hotel. 
-About  200  delegates  and  guests  sat  down.  Speeches  were  made 
by  Messrs.  Rogers,  Colvin,  Daly,  Powers,  O'Connor,  Brady, 
Stedman  and  Ely.  Mr.  Colvin  acted  as  toastmaster.  Wednes- 
day morning  was  devoted  to  the  sessions  of  the  Association,  and 
the  final  business  sessions  of  the  Association  were  held  on 
Wednesday  morning.  A  number  of  interesting  trips  and  excur- 
sions were  provided  for  the  ladies  and  delegates. 

President  Rogers  made,  as  usual,  a  valuable  and  suggestive 
address,  in  the  course  of  which  he  said:  It  is  my  belief  that  in  the 
near  future  the  steam  roads  will  seek  ownership  or  a  closer  al- 
liance with  electric  lines  which  will  serve  as  feeders  to  them,  as 
is  illustrated  by  the  acquisition  and  extensive  construction  of 
Toads  by  the  New  York,  New  Haven  &  Hartford  and  other  steam 
railways.  The  advantages  of  such  an  alliance  to  both  parties 
are  numerous  and  cannot  help  but  be  a  benefit  to  the  public  and 
property.  In  the  recent  decision  by  the  Court  of  Appeals  in  the 
suit  brought  by  the  Hudson  Valley  Railway  to  compel  the  Bos- 
ton &  Maine  Railroad  to  make  a  physical  connection  of  their 
tracks  and  to  interchange  freight,  the  court  held  that  the  Legis- 
lature of  the  State  has  recognized  electric  railways  as  a  part  of 
the  transportation  system  of  the  State,  and  that  travelers  and 
shippers  of  freight  are  entitled  to  the  benefit  of  all  facilities  pro- 
vided for  in  the  articles  of  incorporation  of  transportation  com- 
ranies  as  well  as  the  duties  imposed  by  the  railroad  law  of  the 
State.  The  court,  after  stating  that  the  steam  railroads  have  be- 
come great  arteries  over  which  the  greater  part  of  the  commerce 
of  our  country  is  carried,  says:  "It  has  not  been  considered 
profitable  or  practicable  for  steam  roads  to  be  constructed  to 
every  village,  hamlet  or  productive  district  in  the  country.  This, 
however,  is  being  rapidly  accomplished  by  the  numerous  elec- 
tric roads  that  are  in  process  of  construction  or  are  contemplated. 
By  their  means  the  farmer  and  mill  owner  and  the  merchandise 
vender  in  distant  places  may  be  able  to  reach  the  steam  roads, 
and   through   them   the   great   markets   of  our   cities,   with   their 


merchandise  and  products,  and  in  this  way  one  road  may  become 
the  feeder  and  distributor  for  the  other." 

In  development  of  the  same  general  subject,  Mr.  Rogers  said. 
The  great  activity  in  electric  railroad  building,  which  surpasses 
the  most  sanguine  expectations  of  a  few  years  ago,  is  in  a  large 
measure  accountable  for  the  falling  off  of  the  increase  of  new 
mileage  by  the  steam  railroads  of  over  50  per  cent,  between  1890 
and  1900,  as  compared  with  the  interim  between  1880  and  1890. 
When  a  steam  road  is  requested  to  give  additional  train  service  by 
the  public,  the  public  is  often  met  with  the  reply,  "Another  train 
won't  pay."  By  this  policy  they  do  not  stimulate  travel.  The 
electric  road  doesn't  wait  for  business,  but  goes  after  it,  and  the 
result  IS  that  when  they  tap  a  territory  of  an  existing  steam  rail- 
road, they  increase  the  rides  per  capita  per  annum  many  fold 
over  what  they  were  with  the  steam  roads.  This  is  largely  dui 
to  lower  fares  and  more  frequent  service.  The  cordial  relation 
existing  between  the  steam  railroads  and  street  railways  of  this 
State  is  a  matter  of  favorable  comment  and  congratulation,  and 
make  possible  a  great  deal  in  the  way  of  development  and  inter- 
change of  business  from  which  the  general  public  inherit  an  un- 
told benefit  that  would  not  be  available  if  this  friendly  relation 
did  not  exist. 

Mr.  C.  R.  Barnes  presented  a  valuable  and  timely  paper  on 
"Accidents  on  Electric  Railroads,"  based  upon  his  experience  as  a 
member  of  the  New  York  State  Railroad  Commission.  He  gave 
the  following  statistics:  In  the  year  1898  there  were  1,174.38  miles 
of  electric  railroads  in  this  State;  4002  box,  3408  open,  10  ma'l 
and  208  freight,  express  and  service  cars  operated.  In  that  year 
there  were  74  persons  killed  and  541  injured.  In  1899  there  were 
1,225.16  miles  of  road;  4743  box,  3681  open,  139  mail  and  631 
freight,  express  and  service  cars  operated.  There  were  126 
persons  killed  and  589  injured.  In  1900  there  were  1,413.26  miles 
of  road;  5098  box,  3666  open,  22  mail  and  666  freight,  express 
and  service  cars  operated.  There  were  148  persons  killed  and 
650  injured.  In  1901  there  were  1,548.66  miles  of  road;  5190  box, 
3945  open,  10  mail  and  558  freight,  express  and  service  cars  oper- 
ated, and  160  persons  were  killed  and  867  injured.  The  complete 
reports  of  mileage  and  the  number  of  cars  operated  for  the  3'ear 
ended  June  30,  1902,  have  not  yet  been  received  in  the  Railroad 
Commission  office.  In  this  year  to  June  30  there  were  127  peo- 
ple killed  and  823  injured.  They  were  all  familiar  with  the  serious 
accidents  which  have  occurred  since  June  30,  one  of  which  re- 
sulted in  14  deaths  and  the  injury  of  60  persons;  another  in  4 
deaths  and  20  or  30  injured;  one  where  three  were  killed  and 
several  injured;  two  where  one  was  killed  and  several  others 
where  a  number  were  injured.  These  figures  show  that  the 
death  rate  caused  by  accidents  in  reference  to  miles  of  road 
operated  was  .063  in  1898,  .102  in  1899,  .104  in  1900,  and  .103  in 
1901.  As  stated  above,  these  figures  cannot  be  given  for  1902. 
But,  with  the  exception  of  the  year  1901.  in  which  year  the 
death  rate  in  proportion  to  miles  of  road  was  less  than  the  year 
previous,  there  has  been  a  continuous  increase  in  the  death  rate 
ah  compared  to  the  mileage.  This  increase  between  the  years 
1898  and  1901  was  .040,  an  increase  of  about  63  per  cent.  The 
percentage  of  passengers  injured  in  reference  to  miles  of  road 
operated  in  1898  was  .462;  in  1899,  .480:  in  1000,  .450,  and  in  190T, 
■559-  This  shows  a  steady  increase  in  the  percentage  of  pas- 
sengers injured  in  reference  to  mileaee  of  road  except  in  the 
year  1900,  when  the  percentage  was  less  than  in  the  year  pre- 
vious. There  has  been  an  increase  between  the  years  i8g8  and  1901 
of  .097,  an  increase  of  about  21  per  cent. 

He  stated  that  the  greatest  loss  of  life  and  the  greatest  injury 
to  passengers  in  the  last  five  j-ears  had  been  due  to  rear  end 
collisions;  with  head-on  collisions  next,  and,  he  added:  "The 
statement  can  safely  be  made  that  in  a  large  majority  the  primary 
cause  of  the  accident  can  be  traced  to  inefficient  management  of 
the  road."  He  added:  The  accidents  at  grade  cros.^ings  of  steam 
and  electric  railroads  and  at  grade  crossings  of  electric  rail- 
roads, are  invariably  caused  by  violation  of  the  running  rules 
of  the  company,  for  I  do  not  know  of  a  crossing  of  steam  and 
electric  tracks  in  this  State,  where  there  is  any  considerable 
volume  of  traffic  on  the  steam  road,  but  what  the  company's  rule.-> 
require  the  electric  car  to  come  to  a  stop  and  the  conductor  to 
go  ahead  and  flag  his  car  over  the  crossings.  But  some  collisions 
have  been  caused  by  the  power  giving  out  while  the  electric  car 
was  going  over  the  sleam  tracks,  or  by  the  trolley  leaving  the 
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1!.:  tv/iic  this  wa«  being  done,  in  this  manner  stalling  the  elec- 
irit  car  in  front  of  the  steam  train  or  engine.  At  nearly  every 
cr',;,sing  of  two  electric  trades  the  cars  on  one  of  them  are 
required  by  the  rules  to  come  to  a  fall  stop  before  proceeding 
over  the  crossing. 

Mr.  R-  E.  Danforth  presented  an  interesting  paper  on  "Power 
House  A  -'."  in  the  course  of  which  he  said:  Power  sta- 

tion Tfr  cpi  for  a  two-fold  purpose — to  show  the  cost 

of   ;  >d,  and  to  enable  the  management   to  locate 

tht  features  of  the   i>lant.     The   accounts  should 

khow  the  amijutit  of  pfwcr  generated  or  distributed,  and  the 
various  item*,  more  or  k-s*  cia?>sificd,  which  enter  into  the  cost 
of  such  power.  It  is,  for  instance,  important  to  icnow  that  your 
firemen  generate  steam  w  ith  the  proper  amount  of  fuel  per  horse- 
power, that  the  engines  and  generators  convert  this  steam  into 
electric  power,  with  the'  least  possible  loss,  and  that  in  each  of 
thc«e  operations  the  machinery  is  not  only  being  worked  to  max- 
imum cflicicncy,  but  with  a  minimum  cost  for  repairs.  It  is 
further  injp')rtant  to  be  able  to  determine  whether  the  various 
unitH  arc  cut  in  and  ou(  of  service  at  the  most  economical  lime, 
to  the  end  that  the  proper  kilowatt  capacity,  and  no  more,  is  st 
times  being  operated. 


Some  Electric  Furnace  Methods. 


Bv  Clinton  Paul  Townsend. 
In  recent  issues  of  this  journal,  several  forms  of  electric  furnace 
for  glass  melting  have  been  described,  each  designed  for  continuous 
o|>cralion,  and  each  seeking  to  avoid  contamination  of  the  product 
ihrouKh  direct  contact  with  the  heated  carbon  terminals.  In  the  most 
recent  structure  of  this  type,  herewith  diagrammatically  shown,  we 
find  drawn  for  the  first  time  a  distinction  between  a  continuous  feed  of 
the  raw  material,  and  its  continuous  passage  thrcnigh  the  melting 
/one.  In  frcding  a  fusible  pulverized  charge  to  the  zone  of  radiation 
from  the  arc  it  is  first  agglomerated,  then  melted ;  and  the  agglomer- 
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rii.    I        liKONN  ELECTRIC  KURNACE.      KIC.  2.— SOMMKR  KLKCTROLVTIC  CELL. 

anon  of  the  particles  into  masses  ihtcrferes  with  the  absolute  con- 
tinuity of  their  passage  beneath  oi  between  the  arcs,  rendi-ring  neces- 
sary an  artificial  stoking,  and  such  stoking  almost  inevitably  involves 
an  intermittent  contact  of  the  charge  with  the  electrodes.  From 
such  contact  arise  the  difficulties  of  contamination  of  the  melt,  of 
rapid  and  unequal  wear  of  the  carbons,  and  of  a  non-homogeneous 
product. 

The  solution  now  offered  by  Jcgor  Bronn,  of  Cologne,  Prussia  (a 
brief  note  of  which  was  made  last  week),  is  essentially  that  hereto- 
fore suggested  by  several  workers  in  the  calcium  carbide  art— to  first 
agglomerate  the  |>owdercd  charge  by  means  of  a  suitable  binding 
agent,  and  to  feed  it  in  the  form  of  a  continuous  rod  or  band  into  the 
immediate  proximity  of  the  arc.  In  the  carbide  methods  referred 
to.  the  agglutinant  has  usually  l>cen  tar.  or  other  hydrocarbon,  a  car- 
Ixihydrate.  or  s«ich  compotnul  .is  will  not  contaminate  the  product; 
so  in  the  present  case.  tli.  cent  must  he  such  as  will  not  color 

or  interfere  with  the  t;  of  the  glasv     For  this  purpose 

water-glass,  hydraulic  Iinic.  |>,..sh  r  or  even  water  arc  suggested.  The 
charge  is  mixed  in  the  hopper,  a.  formed  into  bands  or  rods  by  rolls,  r, 
dried  by  other  heated  rolls,  b.  and  passed  as  a  continuous  body.  c. 
over  the  inclined  hearth  iK-ncath  the  arc  terminals,  c;  or  the  rod  may 
be  fc»l  downward  between  lateral  arcs  to  the  hearth. 

In  the  manufacture  of  glass  there  appears  to  exist  no  reason  for  an 
intermittent  operation :  it  is  quite  otherwise,  however,  with  the  manu- 
facture of  calcium  carbide     This  carbide,  like  glass,  passes  through  a 


partially  melted  or  viscous  stage,  but,  unlike  glass,  it  is  not  strictly- 
necessary  that  it  should  at  any  time  reach  a  temperature  of  com- 
plete fluidity:  and  a  continuous  process  which  depends  for  its  con- 
tinuity upon  such  complete  fusion  as  will  permit  free  tapping,  must 
necessarily  consume  considerably  more  electrical  energy  than  an- 
intermittent  or  continuous  method  operated  at  the  lower  temperature 
•limits. 

Dr.  Isaiah  L.  Roberts  notes  that  the  carbide  ingot  resulting  froir. 
the  intermittent  method,  as  commonly  practised,  is  non-homogenous,, 
but  contains  near  the  bottom  an  excess  of  lime  and  near  the  top  an 
excess  of  carbon.  This  would  indicate  that  a  stratification  of  the 
charge  occurs  as  fusion  is  reached,  the  coke,  in  which  form  carbon 
is  usually  supplied,  tending  to  rise  to  the  upper  portion  of  the  molten 
bath.  His  solution  of  the  difficulty  is  to  substitute  for  the  coke  the 
specifically  heavier  anthracite  coal.  Dr.  Roberts  claims  for  this  sub- 
stitution the  advantages  of  a  more  nearly  homogenous  ingot,  due  to 
the  absence  of  stratification ;  a  more  nearly  dustless  operation,  due 
to  the  higher  specific  gravity  of  the  coal ;  an  increased  yield,  attribu- 
table to  the  combination  of  substantially  the  whole  of  the  elements 
of  the  charge ;  and  a  less  porous  and.  therefore,  less  hygroscopic 
product. 

PRODUCTION  OF  CAUSTIC  SODA. 

.•\n  electrolytic  cell  for  the  decomposition  of  brine,  the  invention  of 
.\dolph  Sommer,  of  Cambridge.  Mass.,  interpolates  into  familiar  con- 
structions two  or  three  interesting  features.  The  type  is  that  of  Le 
Sueur — an  inverted  bell  of  stoneware,  containing  the  anode  and  rest- 
ing upon  supports  in  an  iron  cathode  tank,  the  mouth  of  the  bell  being 
closed  by  a  diaphragm ;  in  operation  brine  is  introduced  within  the 
bell,  and  the  caustic  withdrawn  from  the  external  tank.     As  sho\v- 
in  the  accompanying  figure,  the  covered  bell,  i.  4.  rests  on  a  serii- 
of  spaced  insulating  blocks,   12,  within  the  cathode  tank.   11.     Tl  . 
diaphragm,  2,   which  closes  the  mouth  of  the  bell,  is  formed  of 
sheet  of   wire  cloth,   which   is  electrically  unconnected,  covered  1 
bed   of  loose   sand.      Brine   is   admitted   through   a   water   joint,   r 
which   serves  also   for   the   eduction   of  chlorin.  and   the   caustic    :- 
withdrawn  through  an  adjustable  pipe,  13.    The  anode  is  of  a  familiar 
construction,   rough   blocks,   21.   of   retort  carbon   being  secured  h\ 
casting  into  a  lead  base,  5,  protected  by  an  insulating  sheath.  -< 
Points  of  novelty  are  the  unconnected  wire  gauze  diaphragm  support, 
.uid  the  tube.  6,  the  latter  .serving  for  the  introduction  of  solid  salt 
which,  during  operation,  rests  upon  the  back  of  the  anode. 


New  Telephone  Patents. 


The  issue  of  the  Patent  Oftice  for  September  2  contributes  ::-i 
addition    to    the    growing    collection    of    nickcl-in-the-slot    teli 
;>h«»nes  in  a  coin-controlled  telephone,  the  invention  of  Mr.  Sy 
vestcr  P.  Grey,  of  Fort  Wayne,  Indiana.     Mr.  Grey's  device  h.-^ 
several  ingenious  features  and  to  some  extent  avoids  the  formio 
able  complication  of  delicate  parts  that  mb  many  automatic  p.f 
station    telephones    of    practicability.      The    present    inventior. 
however,  shares  with  others  the  disadvantage  of  being  restrictr  ' 
to  nickel  service,  as  it  is  operated   by  a  coin  of  prcdetermin* 
size,  and  the  standard   .Xmerican  coin  of  predetermined  size   '. 
the  nimble  nickel. 

Referring  to  the  drawings.  Fig.  i  gives  a  general  view  of  th 
coin-tncchanism  attached  to  a  telephone,  part  of  the  case  bein^ 
broken    away   to   show    the   working   parts.     Fig.   2   shows  tin 
mechanism  in  detail.     Fig.  3  the  chute  with  a   special  aperture. 
Fig.  4  a  view  of  the  apparatus  on  the  door  of  the  telephone  box. 
the  additional  parts  over  the  regular  telephone  instruments  be- 
ing the   magnets  4.V  45  and  lever  46  to  operate  the  coin-releasing 
device.    Fig.  5  shows  a  hook  adapted  to  engage  the  lever  46  • 
prevent  the  door  of  the  telephone  box  from  being  opened  by  . 
unauthorized    person:    Fig.    6    the    contacts    to    close    the    circu 
of    magnets    43.    45    when    a    coin    is    to    be    released;    Fig.    7    1I  ■ 
details  of  the  lever  46  with  hooked  end  47  adapted  to  operate  tl 
coin  releasing  slide  i.<  shown  in  detail  in  Figs.  8.  0  and  10.    Tl- 
apparatus  puts  it  within   the   power  of  the   central  operator  ' 
return  the  coin  deposited  to  the  caller  should  the  application  f'  • 
a  connection  be  for  any  reason  unsuccessful. 

Referring  to  Figs.  I  and  2  it  will  be  «een  that  the  coin  chuii 
formed  of  two  grooved  plates.  2  and  3  clamped  together,  has  .n 
lateral  opening.  10.  near  the  top.  this  side  opening  being  effective 
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1  preventing  tampering  with  the  mechanism.    As  shown  in  Fig. 
the  aperature'may  be  made  with  a  serrated  edge  to  fit  special 
iietal  checks  to  be  supplied   to  subscribers  or   wholesale   cus- 
omers  to  use  instead  of  coins.    The  coin-controlling  mechanism 
onsists  of  the  disk  16  having  the  inclined  surface  19,  adapted  to 
eceive  the  coin,  the  lugs  21  and  22,  the  notch  27  and  the  slot  17 
n  which  the  stem  of  the  switchhook  18  works  to  revolve  the 
iisk.     The  disk  is  normally  held  in  position  by  the  cam  lever 
23  which  is  pressed  forward   by  a   spring,  26,  and   engages  lug 
22  by  hook  24.    When  a  coin,  20,  is  deposited  it  fills  up  the  space 
between  the  surface,   19,  of  the  disk  and  the  cam  shoulder  of 
23;  the  switchhook  can  then  be  raised  and  the  disk  turned,  the 
pressure  of  20  on  23  forcing  hook  24  away  from  lugs  22,  and,  as 
the  disk  comes  round,  lug  21  bears  on  the  cam  of  23,  forcing  it 
clear  back  to  the  position  shown   in  dotted  lines  (Fig.  2)  and 
allowing  the  coin  to  pass  down  the  chute  until  it  is  arrested  by 
the  hook,  31,  on  bell-crank  lever  28.     It  will   be   seen   that  the 
^radius  of  the  disk,  16,  between  the  notch  27  and  the  lug  22  is  re- 
duced, so  that  when  the  disk  is  turned  in  a  clockwise  direction 
by  the  raising  of  the  switchhook  the  upper  end  of  the  holding- 
pawl,  28,  drops  back,  as  shown  in  the  dotted  lines  and  the  lower 
,'arm  drops  forward  across  the  chute,  placing  the  hook  31  in  a  po- 
sition to  retain  the  coin  directly  over  the  slide  13.     This  slide  or 
valve  normally   closes   the   slot   52,   by   which   the   coin    may   be 


lated  to  a  device  that  was  as  old  as  overhead  wires  themselves. 
The  writer  of  the  letter  possibly  did  not  know  that  which  can- 
not escape  the  observation  of  any  technical  man  who  looks  over 
the  weekly  output  of  the  Patent  Office — that  it  is  apparently  the 
rule  of  the  Patent  Office  to  grant  a  patent  to  any  applicant, 
whether  the  application  covers  a  real  invention,  a  pure  copy, 
a  resurrection  of  some  old  device,  a  reshuffling  of  parts,  or  a 
simple  mechanical  arrangement  that  any  blacksmith  could  rig 
up  if  it  were  desirable  to  do  things  that  way.  The  only  thing 
the  Patent  Office  seems  to  stick  at  is  interference,  and  then  it 
sticks  hard.  But  if  an  application  does  not  interfere  with  some 
other  it  becomes  a  patent  in  due  course,  however  innocent  the 
subject  may  be  of  any  trace  of  invention  or  often  of  any  tan- 
gible improvement  over  existing  methods. 

A  case  in  point  is  the  patent  issued  to  Mr.  Isaac  M.  Warner, 
of  Union  City,  Michigan,  on  a  telephone  or  telegraph  pole.  The 
pole  is  a  tubular  iron  or  steel  pole  screwed  into  a  base  2.  As  to 
how  the  base  is  secured  to  its  base  the  specification  is  silent.  .A.t 
its  upper  end  the  pole  carries  a  vertical  bolt  10,  attached  to  the 
pole  by  the  transverse  bolt  12,  and  to  this  vertical  bolt  are  at- 
tached the  cross  arms,  bolted  down  by  the  nut  and  washer  i5, 
15.  If  several  cross-arms  are  used,  spacing  blocks,  14,  are  in- 
serted between  them. 

The   is>-uc  of  the  Patent  Office   for  September  9  contributes  two 
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FIGS.    I   TO   10. — GREY  COIN-CONTROLLED  TELEPHONE. 


FIGS.   I,  2  AND  3. — W.\RXER  POLE. 


passed  into  the  receptacle  11,  whence  it  may  be  recovered  by  the 
caller  in  the  event  of  a  non-connection. 

When  the  connection  goes  through  all  right  the  slide  13,  of 
course,  is  not  operated,  and  when  the  receiver  is  restored  to  the 
switchhook  the  disk  is  turned  contra-clockwise  back  to  its  orig- 
lanl  position,  thus  rai.sing  the  hook  31  and  allowing  the  coin  to 
fall  into  the  cash-box  6.  The  slide  or  valve,  13,  controlling  the 
opening,  52,  into  the  return  box  is  shown  in  Figs.  8,  9  and  10. 
The  slide  works  in  slots  made  in  the  sides  of  the  chute  as  shown 
in  Fig.  8  and  is  pulled  to  and  fro  by  the  armature  lever,  46,  of 
magnet  43,  44,  the  lever  engaging,  by  means  of  hook  47,  the  pin 
57  attached  to  the  slide;  the  hook  47  works  between  the  two 
collars,  58,  59,  attached  to  the  pin  57.  When  the  desired  connec- 
tion cannot  be  obtained  the  caller  (so  instructed  by  the  operator) 
presses  the  button  51  (Fig.  6)  which  closes  the  circuit  of  the 
magnets  43,  44;  the  operator  then  puts  current  through  the  mag- 
nets and  the  attraction  of  the  armature  causes  the  slide  13  to 
be  moved  to  one  side,  opening  the  slot  52  and  thus  giving  free 
passage  to  the  coin  into  the  return  box.  A  neat  addition  to  the 
device  is  the  screw-threaded  lug  2^'  on  23  (Fig.  2)  by  means  of 
which  with  a  special  key  the  hook  23  may  be  retracted  to  dis- 
lodge any  coin,  check  or  slug  that  may  have  blocked  the  in- 
strument. 

A  correspondent  of  the  Electrical  World  and  Engineer  pointed 
out  the  other  day  that  a  telephone  patent  recently  reviewed  re- 


patents  to  the  art  of  telephony  for  such  widely  diverse  inventions  as 
an  antiseptic  mouthpiece  and  a  vibratory-current  relay  for  u«e  in 
signaling  over  composite  telegraph  and  telephone  circuits.  The  in- 
ventor of  the  latter  is  John  M.  Fell,  of  Arlington,  N.  J.,  and  the 
patent  is  assigned  to  the  American  Telephone  and  Telegraph  Com- 
pany. Mr.  Fell  says  that  in  the  operation  of  systems  for  the  simul- 
taneous transmission  of  telegraphic  and  te' .phonic  signals  over  the 
same  circuit  it  has  been  found  difficult  to  provide  for  the  telephonic 
part  of  the  system  suitable  appliances  for  sending  and  receiving  call- 
signals,  which,  while  efficient  in  their  own  functions,  do  not  interfere 
with  the  normal  operation  of  and  are  not  themselves  subject  to  in- 
terference or  disturbance  by  the  normal  operation  of  other  parts  of 
the  system.  It  is  .-equired  in  the  operation  of  telephone  call-signal 
apparatus  for  such  a  composite  system  that  the  electrical  currents 
employed  in  its  operation  shall  not  in  any  way  interfere  with  or 
disturb  the  instruments  of  the  telegraphic  part  of  the  system  or 
create  inductive  disturbance  in  neighboring  telephone  circuits.  More- 
over, such  apparatus  must  not  itself  be  liable  to  disturbance  by  elec- 
trostatic discharges  or  induced  currents,  which,  owing  to  the  oper- 
ation of  the  telegraphic  part  of  the  system  may  appear  in  the  tele- 
phonic circuits. 

The  object  of  the  invention  is  to  provide  simple,  convenient  and 
effectual  means,  satisfactorily  meeting  the  requirements  for  signaling 
between  the  stations  of  the  telephonic  circuits  of  such  systems,  the 
invention  consisting  of  a  call-signal  receiving  relay  which  is  readily 
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-.c../  ;"y.  developed  by  any 

.  frequency  as  not  to  inter- 
ments of  the  system,  or  to 
The  relay  has  a  perman- 
;<ring  bar,  acting  against  a 
n;  and  also  to  establish  a 
but  lighter  spring  bar,  of 
•i  to  the  same  support,  and 
•  .ve  the  first  The  two  springs  are 
•  support,  and  at  the  outer  ends  carry 
the  contact -pfJini*  o!  the  local  circuit  controlled  by  the  rday;  these 
point*  are  normally  in  contact  with  each  other. 

In  the  drawing*.  Figs.  I  and  2  show  the  relay  in  detail,  and  Fig. 


-•  source, 
f-ri-  in  any 
inductively 


extendi  p.i: 
insulated  ir 


trolling  the  talking  circuit  of  the  telephone  stations  and  the  keys,  c,At 
telephone  signaling  appliances.  Alternating  currents  of  a  frequency  of 
approximately  300  periods  per  second  and  a  potential  of  20  v<rft« 
have  been  found  suitable  for  the  operation  of  the  relay  A.  A  con- 
denser, x',  is  bridged  across  the  generator  terminals  to  round  off  the 
signaling  current,  which  has  no  effect  on  the  telegraph  instruments, 
and  can  be  transmitted  to  considerable  distances  without  serioiu 
attenuation. 

A  good  many  inventors  are  troubled  by  the  idea  of  infection  through 
telephone  mouthpieces.  The  latest  thing  in  antiseptic  attachments 
is  due  to  Messrs.  Henry  C.  Smith  and  Mark  H.  Woolsey,  who  have 
devised  a  hinged  cap  or  cover,  2,  attached  to  a  bracket,  5,  clamped  tc 
the  transmitter  face  by  the  mouthpiece  A,  as  clearly  shown  in  the 
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Figs,  i  to  4. — Fkll  Vibk.\torv-Ci"rrf..nt  Rki.av  fok  Oimimsite  Telephonk  and  TELEGR.\rH  Circuits. 


,1  is  a  di.igrani  of  a  >imple  circuit  illustrating  its  use.  Fig.  4  illus- 
trates the  use  of  llic  relay  in  an  improved  system  of  composite  tele- 
graphy and  lelcphc»ny.  In  Figs,  i  and  2,  ,U  is  a  U-shaped,  permanent 
magnet,  having  poles,  />,  fitted  with  coils  C.  The  armature  D  is 
carried  on  the  spring  bar,  /:,  which  at  its  outer  end  carried  contact- 
point  s.  normally  in  contact  with  s*  on  bar  N ;  the  two  bars  are 
mounted  «>n  the  support,  S,  of  plates  of  insulating  material,  the  sup- 
port \tc\u^^  adjustable  by  means  of  the  link-piece  K,  pivoted  at  /. 
in  the  |)OHt  /,  and  governed  by  the  adjusting  screw,  /,  against  which 
the  compression  spring,  //,  presses  K  By  means  of  /  the  tension  of 
the  .irmalure  spring,  I:,  may  be  adjusted.  The  spring  /;  beyond  the 
armature  bears  on  a  stop.  K-,  which  |)revents  the  armature  from 
making  contact  with  the  magnet  pules,  and  establishes  .1  nodal  point 
in  /:'.  so  that  when  /:  is  vibrated  the  vibrations  of  the  part  beyond  A' 
arc  the  reverse  of  those  in  the  part  between  R  and  S.  The  spring 
.V  is  lighter  than  /:'  and  is  weighted  at  its  outer  end  by  w,  so  that  the 
two  springs  have  diverse  inertia  and  different  periods  of  vibration. 
Therefore,  when  the  armature  spring  is  vibrated  by  alternating  cur- 
rent traversing  the  magnet,  the  lighter  spring,  ,V,  does  not  promptly 
follow  the  vibrations  of  /;,  and  the  contact  b^ween  s  and  .t'  is 
broken  or  its  resistance  so  raised  that  the  circuit  is  substantially 
opened,  and  the  signal  o|>erated  The  vibration  amplitude  of  H  is 
greale-it  when  the  current  in  the  relay  is  of  the  same  frequency  as 
the  fun<I.Ttnent.il  periodicity  of  vibration  rif  the  spring  The  relay  is 
quite  operative  when  the  current  frequency  is  either  much  below  or 
much  above  the  periodicity  of  the  spring. 

In  Fig.  3  the  relay,  as  described,  is  shown  joined  up  in  a  typical 
circuit  with  an  alternating  generator,  and  arranged  to  control  a  local 
circuit  including  a  signal  In  Fig  4  is  illustrated  the  application  of 
the  relajk-  to  a  composite  telegraph  and  telephone  circtiit.  in  which  a 
metallic  telephone  circuit,  ().  is  employed  to  furnish  two  telegraph 
circuits,  o  and  o'.  The  circuits  are  arranged  in  much  the  usual 
manner  v  Mh  impedance  coils  'and  condensers,  the  switches.  .V.  con- 


drawings.  The  cap,  2.  is  hinged  to  the  upper  plate  of  the  bracket  it 
4.  and  the  lower  plate  forms  a  spring  fastening  at  10  for  the  bevelled 
edge  of  2.  The  interior  of  2  is  charged  with  suitable  absorbent  mt- 
terial,  3.  saturated  with  sterilizing  or  antiseptic  substance.  The  cap 
is  normally  closed,  bringing  the  saturated  absorbent  in  contact  willl 
the  periphery  of  the  mouthpiece,  cleaning  and  sterilizing  it.  and  pre- 


FIGS.   I.  2  AXn  3. — ANTISEPTIC  MOfTHPIECE. 

venting  the  ingress  of  dust.  The  closed  cp  also  prevents  rapid 
eva|xiration  of  the  antiseptic,  and  confines  any  vapor  to  the  mouth- 
piece, where,  to  paraphrase  the  inventors,  it  will  do  the  most  good. 


Low  Fares. 


1  In-  Kssex  Cross  Railway  Company,  whicli  is  trying  to  obtain  a 
franchise  through  East  Orange.  X.  J.,  has  made  a  special  offer  oi 
iVj-cent  fares  as  an  inducement  to  the  granting  of  the  privilege. 
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Electric  Railway  Systems.  CURRENT  NEWS  AND  NOTES. 


An  electric  railway  system  is  the  subject  of  a  patent,  granted  on 
eptember  9,  to  1".  E.  Murray  and  J.  Van  Vleck.     The  system  pro- 
ides  an  arrangement  whereby  the  controller  is  operated  by  means  of 
solenoid,  which  is  in  turn  controlled  by  a  centrifugal  governor  con- 
ected  with  the  car  axle.    As  the  speed  of  the  car  increases,  the  con- 
rolling  resistances  are  cut  out  by  the  action  of  the  centrifugal  gover- 
lor,  and  current  is  passed  through  a  solenoid,  which  releases  a  brake- 
hoe  normally  held  in  contact  with  the  wheel  with  spring  tension.     If 
he  car  should  speed  excessively,  the  centrifugal  governor  by  m.oving 
.till  further  will  actuate  the  controller  so  as  to  cut  in  controlling  re- 
,istance,  and  if  the  speed  is  very  high,  all  of  the  controlling  resistance 
,vill  be  cut  in  and  the  brakes  applied.    The  patent  also  covers  details 
.vith  reference  to  a  sectional-conductor  system,  which  provides  a  dead 
section  in  advance  and  in  the  rear  of  the  car,  as  a  protection  against 
;ollisions. 

Another  patent  was  granted  to  the  same  well-known  engineers,  the 
Dbject  of  which  is  well  described  in  the  preliminary  paragraphs,  which 
are  substantially  as  follows :  The  general  construction  and  arrange- 
ment of  the  apparatus  is  such  that,  first,  a  car  starting  from  a  prin- 
cipal depot  or  any  given  station,  will  automatically  proceed  to  and 
'stop  at  any  other  given  station  ;  second,  prior  to  reaching  the  predeter- 
mined station  said  car  will  automatically  close  a  switch  for  leading 
'it  upon  the  station  siding;  third,  prior  to  reaching  the  predetermined 
station  the  strength  of  the  current  actuating  the  car  will  be  auto- 
matically reduced;  fourth,  prior  to  reaching  the  predetermined  station 
an  electric  brake  mechanism  will  be  automatically  applied  to  retard 
the  motion  of  the  car ;  fifth,  the  line  conductors  in  proximity  to  the 
track  are  disposed  in  block  sections,  and  by  means  of  suitable  auto- 
matic mechanism  the  section  next  to  and  immediately  succeeding  that 
occupied  by  the  car  is  rendered  dead,  so  protecting  the  car  from  rear 
collision;  sixth,  the  car  mechanism  being  adjusted  for  a  predeter- 
mined speed,  any  excess  speed  will  result  in  the  automatic  operating 
of  mechanism  to  reduce  the  speed  to  normal ;  seventh,  in  event  of  the 
automatic  switch-controlling  mechanism  not  properly  setting  the 
switch,  the  car  is  automatically  brought  to  a  stop  before  the  switch 
is  reached,  and  cannot  proceed  until  the  fault  is  corrected;  eighth, 
the  track  is  double,  and  stations  are  located  on  loops  extending  from 
one  track  to  the  other,  but  in  a  different  plane — that  is  to  say,  the  loop 
may  preferably  rise  over  the  tracks  or  descend  below  them — the  sta- 
tions being  located  on  said  loops  ;  ninth,  in  case  a  car  passing  from  a 
loop  to  the  main  track  is  in  danger  of  a  rear-end  collision  with  a  car 
on  t^he  main  track,  the  car  first  referred  to  is  automatically  stopped ; 
tenth,  in  case  a  car  on  the  main  track  is  in  danger  of  a  rear-end  col- 
lision with  a  car  coming  to  the  main  track  from  a  loop,  the  first  car 
is  automatically  stopped. 

The  patent  refers  principally  to  the  construction  and  arrangement 
of  brake  mechanism  and  associated  devices.  The  necessary  control 
of  the  current  on  the  car  and  the  application  of  the  brakes  are  effected 
by  means  of  a  centrifugal  governor,  operating  an  arm  over  a  series 
of  contacts  which  make  appropriate  connections.  The  necessary 
changes  of  switch-setting  and  energizing  or  de-energizing  of  power- 
rails  in  the  permanent  way  are  accomplished  by  solenoids  connected 
electrically  in  the  wiring  system  of  the  permanent  way  and  mechan- 
ically to  the  devices  to  be  actuated.  Mr.  Murray  is  the  general  man- 
ager of  the  New  York  Edison  Company,  and  Mr.  Van  Vleck  is  now 
connected  with  the  New  York  Rapid  Transit  system. 


Water  Power  Development  in  Pennsylvania. 


At  points  on  the  Susquehanna  River,  in  the  vicinity  of  York, 
Pa.,  operations  on  four  gigantic  electrical  power  plants  are  under 
way.  At  Conowingo  Falls  a  $4,000,000  company  is  constructing  a 
35,ooo-hp  plant  to  transmit  power  to  Wilmington,  Del.,  and  Ches- 
ter, Pa.  B.  Harvey  Welsh,  of  Philadelphia,  is  the  hydraulic  engi- 
neer. A  40,000-hp  plant  will  be  located  at  Peachbottom  and  Mc- 
Call's  Ferry.  The  companjr  constructing  it  is  capitalized  at  $10.- 
000,000,  and  has  for  its  president  David  Warfield,  of  Baltimore.  The 
power  will  be  transmitted  to  Baltimore  and  intermediate  points. 
At  York  Furnace  fifteen  men,  under  the  direction  of  H.  F.  La 
Bella,  engineer  for  the  American  Pipe  Company,  of  Philadelphia, 
are  making  surveys  for  a  40,000-hp  plant.  Major  George  B. 
Burbank,  of  New  York  City,  has  been  selected  as  hydraulic  engi- 
neer for  the  Susquehanna  Power  Company. 


BRITISH  PACIFIC  CABLE.— The  steamship  Colonia,  from 
Liverpool,  with  the  Pacific  cable  on  board,  has  reached  Victoria, 
B.  C.  After  coaling  it  goes  on  to  Bamfield  Creek,  on  the  west 
coast  of  Vancouver  Island  and  the  terminus  of  the  cable,  where  it 
will  commence  laying  the  cable. 


POULSEN'S  TELEGRAPHONE.— According  to  a  Copenhagen 
dispatch  the  .Danish  company  which  is  exploiting  Poulsen's  teleg- 
raphone  is  considering  an  offer  from  America  to  buy  the  patents 
on  the  invention  for  $600,000  cash,  and  one-third  of  the  shares  of 
an   international   company  to  be   formed. 


PRIZES  OF  BRITISH  INSTITUTION  OF  ELECTRICAL  EN- 
GINEERS.— The  British  I.  E.  E.  has  made  announcement  of  the 
award  of  the  following  annual  premiums  and  scholarships  for  the 
year  1902 :  David  Hughes  Scholarship,  £50,  to  Edward  Fisher,  of 
Finsbury  Technical  College ;  Sir  David  Salomons'  Scholarship,  £50, 
to  Philip  A.  Laubach,  of  Finsbury  Technical  College ;  Fahie  Premium, 
£10,  to  Mr.  I.  G.  Brown,  for  his  paper  on  automatic  submarine  cable 
relaying ;  Institution  Premium,  £25,  to  Mr.  O.  Losche,  for  his  paper 
on  the  Zossen  railway  trials ;  "Paris  Electrical  Exhibition"  Premium, 
£10,  to  Mr.  H.  W.  Clothier,  for  his  paper  on  high-tension  central 
station  switch  gears ;  a  premium  of  £10,  to  Mr.  David  Robertson,  for 
his  paper  on  armature  winding  diagrams.  In  addition  there  were 
awarded  one  extra  premium  of  iio  and  two  of  £5,  and  four  students' 
premiums  of  £10,  £5,  £5  and  £3,  respectively,  all  for  papers  read 
before  the  Institution. 


MARCONI'S  LATEST  ACHIEVEMENT.— The  Marconi 
Wireless  Telegraph  Company  has,  according  to  a  special  cable- 
gram, issued  a  statement  from  its  London  office  stating  that  it  has 
received  "perfect"  messages  at  Poldhu,  Cornwall,  from  Gibraltar 
continuously  during  the  passage  from  there  to  Spezia,  Italy.  The 
messages  thus  passed  over  France  and  Spain  and  over  the  Alps 
and  across  the  Mediterranean  from  the  warship  assigned  to  him  by 
the  Italian  Government.  These  messages  were  received  on  a  tape- 
receiver,  the  distances  ^f  transmission  varying  between  900  and 
1,100  miles.  It  is  further  stated  that  Marconi  will  at  once  sail  for 
America  on  the  same  warship,  the  "Carlo  Alberto,"  for  the  purpose 
of  resuming  arrangements  for  the  establishing  of  a  commercial 
wireless  telegraph  service  across  the  Atlantic.  While  on  the  way 
over  he  will  be  in  constant  communication  with  the  English  station. 
He  will  first  go  to  Cape  Breto.n,  and  afterward  to  Cape  Cod,  Mass. 


TECHNICAL  EDUCATION  IN  GREAT  BRITAIN.— At  the 
recent  meeting  of  the  British  .Yssociation.  Professor  Dewar  painted 
in  gloomy  colors  the  present  situation  in  Great  Britain  with  re- 
spect to  technical  education.  He  pointed  out  that  it  is  largely  ow- 
ing to  superior  technical  training  that  Germany  controls  the  cnem- 
ical  industry,  the  German  output  being  $250,000,000  annually.  It  is 
through  an  abundance  of  men  of  ordinary  plodding  ability,  thor- 
oughly trained  and  methodically  directed,  that  Germany  at  present 
has  so  commanding  an  advantage.  It  is  the  failure  of  British 
schools  to  turn  out,  and  of  British  manufacturers  to  demand  men 
of  this  kind,  which  explains  a  loss  of  some  valuable  industries  and 
a  precarious  hold  on  others.  Let  no  one,  he  said,  imagine  for  a 
moment  that  this  deficiency  can  be  remedied  by  any  amount  of  that 
technical  training  which  is  now  a  fashionable  nostrum.  It  is  an 
excellent  thing,  ^nt  it  must  rest  upon  a  foundation  of  general 
training.  Mental  habits  are  formed  for  good  or  evil  long  before 
men  go  to  technical  schools.  We  have  to  begin  at  the  beginning. 
The  really  appalling  thing  is  not  that  the  Germans  have  seized  thi- 
or  that  industry,  or  even  that  they  may  have  seized  a  dozen  in- 
dustries. It  is  that  the  German  population  has  reached  a  point  in 
general  training  and  specialized  equipment  which  will  take  Great 
Britain  two  generations  of  hard  and  intelligently  directed  educa- 
tional work  to  attain ;  it  is  that  Germany  possesses  a  national 
weapon  of  precision,  which  must  give  her  an  enormous  advantage 
in  every  contest  depending  upon  disciplined  and  methodized  intel- 
lect. It  may  be  remarked  that  so  far  as  electrical  engineering  is 
concerned,  the  statements  of  Professor  Dewar  will  apply  in  a  com- 
parison between  Great  Britain  and  the  United  States. 
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Cku:ib-LUL.\  1  Ki     i\  u<.l:.i^i:.:>:>    iLLLGRAfliy. — A  dispatch 
from  kumc,  Ilaly,  states  «hat  the  government  is  considering  the  ad- 
iily    of   c  •  s    telegraph    system    across    the 

.y,  and  th..        .  .11  be  consulted  on  the  subject. 


THE  KAISER  AGAIN.— At  a  dinner  recently  given  by  the 
German  Emperor,  at  which  were  present  the  American  officers  in 
attendance  at  the  war  manoeuvres,  the  Kaiser,  in  referring  to  the 
accident  to  the  President  at  Pittsfield,  denounced  electric  cars  as 
"enemies  0/  humanity." 


WIRELESS  TELEGRAPH  STATION  AT  CRETE.— The  ex- 
periment is  projected  of  establishing  wireless  telegraphy  stations  in 
Cii  ccc,  on  the  Island  of  Crete,  for  the  purpose  of  communicating 
n</i  hward  with  Italy,  and  to  the  south  with  Egypt,  which  would 
enable  a  great  reduction  in  the  telegraph  charges  between  these 
countries. 


A  SMALL  PLANT'S  LONG  RUN.— -Sir.  S.  S.  Hartzell,  of  the 
Hart/cll  Light  and  Milling  Company,  Poplar  Bluff,  Mo.,  writes: 
W'r  shut  clown  our  engine  and  closed  our  fan  season  this  morning, 
September  7,  after  a  continuous,  uninterrupted  run  of  seven  weeks, 
or  1,176  hours.  There  was  no  real  necessity  for  stopping,  as  engine 
and  dynamo  were  both  in  good  order.  Our  main-drive  belt  during 
this  time  traveled  72,4^6  miles.  This  run,  which  shows  what  can  be 
done  24  hours  daily  from  a  small  plant,  was  made  with  a  16  x  36 
luavy  duty  Hamilton-Corliss  engine,  and  a  90-kw,  6o-cycle  Warren 
generator. 


GERM  AS  ARMY  MAN(EU  I  RES.— Two  novelties  at  the  Ger- 
man army  manoeuvres  just  ended  were  wireless  telegraphy  and 
Boer  tactics.  The  result  of  the  wireless  experiments  seems  com- 
pletely .satisfactory,  and  in  the  opinion  of  the  military  chiefs  will 
cnf»rmoii.sly  affect  tfic  transmission  of  intelligence  during  battle.  ,\ 
description  of  the  apparatus  is  not  available,  because  visitors  at 
the  manccuvres  when  they  came  close  to  the  stations  were  requested 
to  retire.  The  exterior  of  the  apparatus  is  simply  a  cubical  iron 
box.  about  three  feet  each  way,  mounted  on  a  wagon  resembling 
a  gun  carriage  and  drawn  by  four  horses.  The  messages  sent  were 
caught  on  a  wire  attached  to  a  small  balloon  several  hundred  feet 
above  the  carriage.  These  stations  were  moved  freely  about  the 
field,  llic  horses  sometimes  going  at  full  trot ;  but  they  were  stopped 
for  lelegraphing.  The  operator  used  a  key  producing  a  shrill, 
metallic  sound  audible  for  a  hundred  yards.  The  cavalry  corps,  in 
making  its  cvcjiutions,  kept  constantly  in  touch  with  head- 
f|iiarters  through  the  wireless  telegraph,  enabling  the  corps  to  hasten 
or  retard  its  movement,  throughout  the  thirty-two  miles*  ride,  as 
in  the  judgment  of  the  headquarters  staff  changes  in  the  situation 
were  required.  It  will  now  be  possible  to  deliver  co-ordinate  at- 
tacks by  widely  separated  divisions  in  a  way  hitherto  impossible. 

AN  EARLY  SliCONnARY  liATTERY  PATENT.-A  patent 
was  granted.  June  25,  1867.  to  Dr.  Geo.  G.  Percival.  on  "Secondary 
I'lertric  Piles."  In  the  specifications  the  inventor  states,  "I  am  aware 
of  Kilter's  charging  pile,  but  he  used  plates  of  copper  alone.  I  am 
also  nwarc  of  the  various  pol.irizatimi  plates  mentioned  by  Faraday. 
Becqticrcl.  Dc  I^  Rive  and  others,  who  used  platinum.  I  am  also 
nwarc  of  a  secondary  electrical  pile,  where  sheet  lead  is  immersed 
in  dilute  sulphnric  acid.  Also  of  Kirchoff's  patent.  February  26. 
«86t.  of  Ixclanrhe's  patent,  dated  April  23.  i8<»7.  and  also  of  Prof. 
Thompson's  English  patent :  but  I  am  not  aware  of  a  secondary  elec- 
trical pile  bring  formed  of  lead  combined  with  .some  other  metal, 
more  especially  zinc  or  copper  or  iron."  As  described,  the  battery 
consists  of  a  glass  jar.  containing  a  saturated  solution  of  sulphate 
of  rinr  and  two  elements,  one  of  which  is  composed  of  six  plates 
of  sheet  lead,  each  6  inches  long  and  varying  from  ^i'/j  to  aVj  inches 
wide,  the  wide  plates  being  in  the  middle;  allernaling  with  these  are 
seven  plates  of  amalgam.itrd  sheet  rinc  of  the  same  size.  The  plates 
are  held  parallel  to  each  other  and  one-fourth  of  an  inch  apart 
by  a  separator  of  hard  rubber  The  first  operation  consists  in  im- 
mersing the  elements  of  a  cell  in  a  solution  of  sulphate  of  mercury, 
and  passing  through  the  same  a  current  from  a  Bunsen  battery;  it  is 
stated  that  in  a  short  time  the  zincs  are  beautifully  amalgamated,  and 
the  lead  is  prepared  to  receive  a  coat  of  the  peroxide.  The  plates 
are  then  put  in  the  regular  electrolyte  and  charged  from  a  Bunsen 
battery;  in  a  short  time  the  lead  plates  are  covered  with  a  film  of 


peroxide  of  lead,  and  metallic  zinc  is  deposited  on  the  zinc  plates 
"When  the  battery  has  been  disconnected,  very  little  action  t:ike 
place  in  the  pile  until  the  circuit  is  established,  when  it  will  for  ; 
short  time  give  a  current  of  surprisingly  large  quantity.  If  connec 
tion  be  not  made  for  a  week  there  will  still  be  some  portions  of  thi 
charge  remaining,  provided  a  powerful  charge  was  given.  By  pour 
ing  off  the  liquid  and  keeping  the  pile  dry,  it  will  retain  its  charg. 
six  months  or  more."  The  inventor  says  that  when  too  much  batter 
power  is  used  he  thinks  there  is  a  tendency  to  give  off  free  oxygo 
from  the  lead  plate  of  the  pile  rather  than  to  form  peroxide  of  "esd 
and  sometimes,  when  the  pile  is  allowed  to  run  down  complc.Ll} 
scales  separate  from  the  lead  plate,  but  these  can  be  easily  ren.  .e' 
by  a  stream  of  water,  and  the  pile  recharged.  Sheet  copper  o:  iht 
same  dimensions  may  be  substituted  for  the  zinc  plates,  and  a  solu 
tion  of  sulphate  copper  for  the  zinc  solution,  the  other  parts  remain 
ing  the  same.  Plates  of  iron  and  a  solution  of  iron  may  be  ;:b 
stituted  in  the  same  manner.    Solutions  of  chloride  may  also  be  u-ec 


Letters  to  the  Editors. 


Electrode  Terminology. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — In  regard  to  the  use  of  the  terms  "positive-pole  electrode" 
and  "negative-pole  electrode"  to  indicate  the  peroxide  and  spong> 
lead  plates,  respectively,  as  set  forth  in  the  article.  "Electrode  Termi- 
nology," Electrial  World  and  Engineer,  July  12.  1902.  I  havt 
found  that  the  use  of  the  terms  was  suggested  in  a  paper  of  Fr 
Kirstadter,  in  Dr.  Franz  Peters'  Centralblatt  fiir  Accumulatorcn  una 
Elemcntcnkundc,  1900,  p.  379.  This  publication  was  not  at  hand 
when  I  wrote  the  article,  or  reference  would  have  been  made  thereto 
Washington,  D.  C.  Albert  M.  Lewers. 


Safety  in  Elevators. 


To  the  Editors  of  Electrical  IVorld  and  Engineer: 

Sirs. — There  appeared  in  your  paper  of  August  16  a  criticism  by 
Mr.  O.  F.  Shepard  of  my  article  of  July  12,  on  "Safety  in  Elevators." 
The  question  whether  elevator  accidents  are  numerous  or  not  numer- 
ous might  perhaps  be  termed  a  matter  entirely  aside  from  the  ques- 
tion. It  is  most  likely  that  even  if  the  number  of  accidents  were 
much  smaller  than  at  present,  there  would  be  some  persons  slil': 
complaining  about  their  frequency. 

The  fact  that  the  motor  of  an  elevator  is  compound-wound  is. 
of  course,  not  of  itself  an  clement  of  danger,  and  .iny  abnormal  in- 
crease in  speed  need  not  occur  as  long  as  the  machinery  is  operated 
as  intended  by  its  builder.  It  is.  however,  possible  in  elevator  service 
that  the  motor  may  act  as  generator  before  the  attendant  has  cut  g 
out  any  of  the  series  winding,  and  then  the  speed  will  greatly  in- 
crease. .\  considerable  speed  increase  will  occur  even  if  the  motor 
is  shunt-wound,  and  becomes  a  generator  before  its  starting  re- 
sistance is  cut  out,  but  the  said  increase  will  naturally  be  greater  in 
the  case  of  the  compound- wound  motor.  It  may  amount  to  a  great 
deal  more  than  the  25  per  cent,  computed  by  Mr.  Shepard.  but  in 
these  days  of  close  regulation  of  electric  inachinery  even  25  per 
cent,  increase  in  speed  might  be  considered  too  great,  and  had  better 
be  prevented. 

The  arrangement  suggested  in  my  article  was  intended  to  short- 
circuit  all  the  resistance  in  scries  with  the  armature,  whether  the 
motor  is  shunt  or  compound-wound,  whenever  it  is  driven  as  gener- 
ator, so  that  the  said  speed  increase  will  not  result  if  the  attendant 
should  fail  to  cut  out  said  resistance. 

Mr.  Shepard  does  not  give  any  good  reasons  for  his  statement 
that  the  speed  governor  would  seem  to  be  "the  only  means  to  pre- 
vent a  runaway"  in  case  the  power  supply  circuit  is  opened  while  the 
motor  is  driven  as  generator.  This  statement  is  rather  too  broad. 
It  is  true  that  the  solenoid  brake,  as  ordinarily  installed,  will  not 
act  in  such  case,  but  it  is  not  so  as  a  matter  of  necessity,  and  the 
fact  is  that  by  the  addition  of  suitable  and  quite  simple  apparatus 
the  same  solenoid  brake  will  be  applied  also  on  this  occasion.  Since 
patents  are  pending  on  such  apparatus,  it  is.  however,  not  proper 
to  discuss  it  in  detail  at  present. 

New  York.  Gustave  Rennkrfelt. 
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The  Highest  Lighting  Plant. 

To  the  Editors  of  Electrical  World  atid  Engineer: 

Sirs.— Referring  to  the  article  under  "Current  New  and  Notes," 
•of  your  last  issue,  entitled  "The  Highest  Lighting  Plant,"  I  beg  to 
state  that  I  have  put  in  operation  a  lighting  plant  in  South  America, 
within  three  miles  of  Casapalea,  Peru,  "Mina  Americana,"  the  latter 
Tjeing  at  an  elevation  of  more  than  16,000  feet  above  sea  level,  about 
2,000  feet  higher  than  Casapalea.  The  mine  is  the  property  of  Seiior 
Alejandro  Garland,  of  Lima,  Peru,  and  is  situated  at  the  peak  of  the 
water-shed  of  the  Andes  Mountains,  which  at  this  point  are  very 
liigh.  The  dynamo  is  a  s-hp  General  Electric,  direct-current,  belted 
to  a  Pelton  water-wheel,  which  is  supplied  with  water  from  a  lake 


some  200  meters  distant,  the  waters  of  which  divide  between  the  At- 
lantic and  the  Pacific  sides.  There  are  here  lighted  the  factory,  in 
which  the  ore  is  crushed  and  separated,  and  the  miners'  dwellings. 
The  place  is  covered  with  snow  the  year  around,  and  many  deaths 
have  resulted  from  the  mountain  disease,  "surroche" — bleeding  of 
nose  and  general  hemorrhages. 

Casapalea  is  about  100  miles  from  the  coast,  on  the  line  of  the 
Ferrocarril  Central  del  Peru,  between  Callao  and. Oroya,  which  is 
the  route  to  the  famous  Cerro  de  Paseo  region,  now  being  exploited 
by  a  North  American  company,  capitalized  at  $10,000,000.  The 
Backus  i'  Johnston  Smelting  Company's  plant  at  Casapalea,  elevation 
over  14,000  feet,  is  also  lighted  by  electricity. 

Brooklyn,  N.  Y.  C.  A.  Newbaker. 


Dynamos,  Motors  and  Transformers. 

Aging  of  Transformer  Iron. — Niethammer,  Dettmar,  Rosenberg. 
— Several  communications  on  this  subject.  Niethammer  suggests 
limiting  the  iron  temperature  of  transformers  to  70°  or  85°  C.  as  a 
maximum,  as  transformers  when  operated  at  higher  temperature  for 
several  weeks  show  an  increase  of  loss.  Dettmar  speaks  against  the 
proposition  of  Niethammer,  as  he  thinks  that  at  the  temperature 
usually  existing  in  commercial  transformers,  there  is  no  appreciable 
change  of  the  losses  due  to  aging  of  the  iron.  He  describes  some 
tests  which  showed  that  dififerent  sorts  of  iron  behave  quite  differ- 
ently. Several  samples  of  iron  were  heated  to  130°  C.  and  con- 
tinually tested ;  in  one  case  the  losses  increased  by  28  per  cent. ;  in 
five  other  samples  by  11  to  17  per  cent.  He  is  now  investigating 
the  question  to  which  degree  the  aging  is  due  to  high  temperatures, 
and  to  which  degree  it  is  due  to  the  reversals  of  magnetism ;  he 
tests  simultaneously  two  exactly  equal  samples,  one  being  kept  at 
130°  C.  without  reversals  of  magnetism,  the  other  being  kept  at  the 
same  temperature,  and  subjected  at  the  same  time  to  reversals  of 
magnetism.  Rosenberg  also  speaks  against  Niethammer's  propo- 
sition, as  rules  on  the  temperature  should  not  be  based  on  the 
properties  of  "sick"  iron,  which  should  never  be  used  for  trans- 
formers. He  refers  to  some  tests  of  Mauermann,  which  showed  that 
some  sorts  of  iron  after  having  been  kept  at  a  temperature  of  77° 
C.  for  two  weeks  had  not  changed  their  magnetic  qualities,  while 
other  samples  which  had  been  annealed  at  too  high  a  temperature 
showed  considerable  deterioration  of  the  coefficient  of  hysteresis, 
after  having  been  kept  for  one  week  at  a  temperature  of  56°  C.  A 
comparison  of  result  obtained  by  Heyn  and  Mauermann  shows  that 
the  use  of  the  same  excessive  temperature  produces  "sickness"  of 
the  iron  in  mechanical  as  well  as  in  magnetic  respect.  Heyn  found 
that  overheated,  brittle  iron  can  be  improved  in  mechanical  respect 
by  again  annealing  it  for  a  short  time  at  a  temperature  above  900 
degrees,  or  by  annealing  it  at  700  degrees  for  a  longer  time.  It 
is  not  impossible  that  iron  which  is  magnetically  sick  would  also  be 
improved  in  such  a  way.  He  refers  to  a  case  in  which  he  observed 
an  aging  of  copper;  the  copper  of  a  direct-current  armature  which 
had  been  used  for  several  years  showed  an  electric  conductivity  of 
about  30,  while  its  original  conductivity  had  been  50. — Elek.  Zeit., 
August  7,  21. 

Transformer  Hazard. — Low. — An  abstract  of  a  paper  on  "The 
Station  Transformer  Hazard,"  read  before  the  Fire  Underwriters' 
Association  of  the  Pacific.  He  discusses  the  use  of  oil  in  trans- 
formers. He  thinks  there  is  only  one  weakness  which  he  would 
eliminate  in  order  to  reduce  the  transformer  fire  hazard,  and  that 
is  the  use  of  sheet-iron  casings,  which,  in  the  event  of  fire  or  par- 
ticular station  trouble,  are  easily  broken  or  torn  or  punctured  so 
as  to  release  the  oil  and  allow  it  to  run  out.  Transformer  casings 
should  be  of  the  most  substantial  and  durable  kind.  They  should, 
in  the  larger  units,  be  erected  on  substantial  foundations  of  concrete 
or  other  material  of  similar  durability,  and  their  oil-cooling  con- 
nections should  be  so  installed  as  to  be  free  from  liability  to  break- 
age or  interruption,  even  under  such  severe  conditions  as  are  im- 
posed by  fire.  In  some  cases  the  confinement  of  transformers  in 
separate  fire-proof  buildings  is  to  be  recommended,  but  whether  it 


is  always  necessary  to  resort  to  this  final  expedient  is  a  matter  of 
grave  doubt. — Jour,  of  Elec,  August. 

REFERENCE. 

Closed  Slots. — MoLLiER. — An  article,  illustrated  by  diagrams  on 
the  influence  of  closed  slots  in  the  primary  of  an  induction  motor. 
He  gives  the  characteristic  curves  of  a  motor,  in  which  the  slots  of 
the  primary  were  first  closed  and  were  then  cut  open ;  the  advan- 
tages of  open  slots  are  evident  therefrom. — Elck.  Zeit.,  July  31. 

Lights  and  lighting. 

Arc  Lamps  with  Impregnated  Carbons. — Wedding. — A  paper,  read 
at  the  Berlin  Electrical  Society,  on  a  long  series  of  tests  of  arc 
lamps  with  impregnated  carbons  (Bremer  arc  lamp,  "Flammen- 
bogenlicht").  He  first  experimented  with  two  carbons  placed  side 
by  side  in  a  nearly  vertical  direction,  so  that  they  form  together  an 
acute  angle  (as  in  the  Bremer  lamp),  the  voltage  and  current  being 
kept  constant;  and  the  arc  being  acted  upon  by  a  magnetic  field. 
The  positive  carbon  was  impregnated  and  had  a  diameter  of  8mm., 
the  negative  was  not  impregnated  and  had  a  diameter  of  7  mm. ;  a 
reflector  was  placed  above  the  carbons.  He  first  investigated  the 
influence  of  varying  quantities  of  fluor-spar,  with  which  the  positive 
carbon  was  impregnated.  For  an  addition  of  0,  8,  15,  20,  40  per 
cent,  of  fluor-spar  the  mean  hemispherical  candle-power  is  1,173, 
1,728,  2,505,  2,808,  3,574,  respectively,  and  the  watts  consumed  per 
candle  0.458,  0.232,  0.162,  0.144,  0-ii3-  The  best  percentage  to  be 
added  is  15  per  cent.,  as  larger  additions  have  certain  disadvantages. 
The  influence  of  these  impregnations  is  clearly  shown  in  the  adjoin- 
ing   diagram,    Fig.    i,    wt-.ich    gives    the    candle-power    in    different 
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FIG.   I. — CANDLE  POWERS   IN   DIFFERENT  DIRECTIONS. 

directions  for  varying  percentages  of  impregnation.  It  is  evident 
how  the  illumination  increases  with  increasing  impregnations,  especi- 
ally up  to  15  per  cent.,  and  how  gradually  a  sharp  maximum,  per- 
pendicularly below  the  lamp  is  developed.  The  next  object  of  his 
investigation  was  to  study  the  influence  of  equal  additions  of  differ- 
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red,  and  barium 
•ing  current,  the 
current  being  9  amperct,  and  the  voltage  47.5;  the  yellow  calcium 
light  gave  a  mean  hemisphere  candle-power  of  18,818  c,  and  meas- 
ured 0.235  wa't  per  c. ;  the  red  (strontium)  light  1.430  c,  and  0.299 
watt  per  c. ;  the  white  (barium)  light  1.768  c.  and  0.242  watt  per  c. ; 
the  calcium  impregnation,  therefore,  gives  the  best  results.  Another 
ill  r<iult  is  that  w;         '  arc  arranged,  as  described. 

in  a  nearly  v»'  •.Itcrnating  current  docs  not 

r  :  v\alt  per  candle  than  direct  current. 

.\-  'T  the   side  by  side  arrangement  of 

the  larUrti*  will  in  prattK  '  c  old  arrangement  of  one  above 

the  other.     The  latter  ar:  has,  therefore,  also  been   tried 

with  impregnated  carbons,  J  he  economy  is  not  so  good  as  with  the 
»ide  by  side  carbon  arrangement,  but  it  has  other  advantages.  He 
compares  the  di»tribution  of  illumination  in  the  plane  below  an  arc 
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FIG.  2.— CURVES. 


lamp,  the  result  being  given  in  the  adjoining  diagram.  Fig.  2. 
Curve  I  refers  to  a  lamp  with  impregnated  carbons,  placed  side  by 
side ;  curve  2  to  a  lamp  with  iniprtgnatcd  carbons,  placed  one  above 
the  other;  curve  3  to  an  ordinary  lamp  with  unimpregnatcd  carbons. 
The  current  in  all  three  cases  is  'j  amperes ;  the  voltage  for  curve  i 
was  45,  for  curve  2  it  was  42.6,  that  for  curve  3  is  not  given  (but 
from  a  reference  to  a  former  paper  it  appears  that  this  third  lamp 
Mas  an  ordinary  arc  lamp,  as  they  are  used,  two  in  series,  with  a 
resistance  on  no-volt  mains,  the  voltage  at  the  terminals  of  each 
lamp  being  about  40).  The  ordinates  of  the  diagram  represent 
candles,  and  the  abscissas  the  distance  in  meters  from  the  point 
perpendicularly  l>elow  the  lamp,  so  that  the  curves  show  the  varia- 
tion of  the  ilhinnnation  <>n  a  plane  below  the  lamp.  The  superiority 
of  the  imprrgnaicd  carbon.s  is  evident.  The  curves  also  show  the 
slight  superiority  in  economy  of  the  side  by  side  arrangement  over 
the  one  aljove  the  other  arrangement ;  the  maximum  of  illumination 
is  directly  under  the  lamp  in  the  side  by  side  arrangement,  at  a  dis- 
tance of  I  meter  in  the  one  above  the  other  arrangement  with  im- 
pregnated carbons,  and  at  a  distan?e.of  4  meters  for  ordmary  carbons 
Hut  these  curves  refer  to  arcs  without  a  globe:  in  practice  a  globe 
IS  used  and  the  conditions  change  considerably.  While  there  is  a 
slightly  less  watt  consumption  for  the  same  candles  when  the  im- 
pregnated carbons  are  arranged  side  by  side  than  when  arranged 
one  above  the  other,  the  latter  arrangement  has  the  advantage  of 
giving  a  more  unifortn  illumination  throughout  a  room.  The  influ- 
ence of  varying  voltage  at  constant  current  appears  from  the  follow- 
ing figures :  The  current  was  g  amperes,  the  voltage  37.2.  40.7.  42.8. 
47.3;  'I'e  mean  hemisphere  candle  power  1,055.  1,153,  1.300.  1.561, 
respectively ;  the  consumption  of  watts  per  candle  0.318.  0.318.  0.296, 
0.273;  «!»•»  shows  that  it  is  only  at  high  voltages  that  the  economy 
itnproves.  The  voltage  cannot  be  raised  beyond  certain  limits,  be- 
cause otherwise  the  light  is  not  quiet.  He  then  describes  some 
experiments  with  the  arc  itsdf  He  refers  to  a  chemical  inv'cMiga- 
tion  of  .^r^dt.  who  found  that  no  dangerous  gases  are  developed 
during  the  burning  of  the  lamp  with  impregnated  carbons.  He  thinks 
that  the  nev  lamps  are  most  suitable  for  out-door  lighting,  for  large 
places  an,|  long  and  broad  streets.— fife*.  Ztit.,  August  7. 

POTEK. 

Stcam-I-.nniHi-  £<o«owi.v.— Weigh  ton. —An  illustrated  paper,  read 
before  the  Brit.   Inst.  Mech    Rng,.  on  some  experiments  on  steam- 


engine  economy ;  alao  some  editorial  comments  on  it.  Experiments 
lead  him  to  believe  that  the  economies  effected  by  reheating  the 
steam  after  it  leaves  the  high-pressure  cylinder  of  a  compound  en- 
gine, and  by  the  use  of  high  vacua  with  engines  running  condensing, 
are  both  illusory.  In  the  discussion  which  followed  the  paper,  the 
opinion  generally  expressed — especially  with  regard  to  the  question 
of  vacuum — was  that  the  nature  of  Weighton's  results  was  due  to 
the  design  of  the  particular  engine  used  for  the  test,  and  that  with 
an  engine  properly  designed  to  work  condensing,  and  with  a  high 
vacuum,  the  greater  the  vacuum  the  greater  will  be  the  economy. — 
Lond.  Elcc,  August  29. 

EEFERENCE. 

Electricity  in  a  Paper  Mill. — An  illustrated  description  of  the  elec- 
tric installation  in  a  British  paper  mill,  which  was  formerly  oper- 
ated by  a  large  number  of  engines  scattered  throughout  the  depart- 
ments, and  in  which  electricity  was  introduced  a  year  ago.  There 
are  installed  20  motors  of,  together,  990  hp.  The  principal  advan- 
tages of  electric  poA'cr  are  the  greater  facilities  for  regulation  of 
speed  and  manipulation  of  the  paper  in  its  different  stages,  but  there 
is  also  a  saving  in  coal,  which  is  estimated  to  pay  off  the  first  costs 
in  about  five  year.-^. — Lond.  Hlec.  Times.  August  14. 


Ten  Thousand-l'olts,  Thrcc-Phase  Locomotive. — Reichel. — A 
well  illustrated  article  on  a  locomotive  for  high-speed  railways,  built 
by  Siemens  &  Halske.  He  starts  with  some  remarks  on  the  well- 
known  Zossen  high-speed,  three-phase  railway  experiments.  While 
the  electric  installation  for  this  proved  to  be  entirely  satisfactory, 
the  rails  were  not.  It  appeared,  therefore,  important  to  diminish 
the  wear  and  tear  on  the  track,  and  for  this  purpose  it  was  decided 
to  try  the  use  of  an  electric  locomotive,  operated  directly  on  10,000 
volts,  so  that  no  stop-down  transformers  have  to  be  carried  on  the 
train,  and  the  weight  of  the  locomotive  is  considerably  decreased. 
The  locomotive  has  four  axles  and  two  geared  motors.  The  primary 
winding  is  placed  on  the  stator,  and  to  obtain  a  large  cooling  surface, 
rather  deep  slots  were  chosen.  The  rotor  has  a  radius  of  34  cm., 
and  is  30  cm.  broad.  The  stator  has  72  open  slots  and  67  wires  per 
slot,  star  connection  being  used.  The  rotor  winding  is  placed  in  90 
half-closed  slots,  and  consists  of  single  copper  bars,  four  bars  in 
each  slot.  The  accessories  are,  with  the  exception  of  the  rheostats, 
of  the  same  design  as  used  on  the  high-speed  experimental  motor 
cars.  Starting  and  speed  regulation  is  accomplished,  as  usual,  by 
inserting  resistance  in  the  secondary  circuit,  the  rheostat  having  24 
stops.  The  rheostat  consists  of  kruppin  wire  spirals,  connected  in 
parallel.  The  locomotive  has  been  tested  at  a  voltage  of  b.ooo  to 
,  11.000.  The  highest  speed  obtained  was  63  miles,  as  had  bpcn  the 
•intention.  If  for  high-speed  railroads  it  is  intended  to  use  a  speed 
of  «X)  miles,  at  a  frequency  of  35  and  a  pressure  of  8.000  volts,  a  car 
equipped  with  those  motors,  together  with  a  trailer  of  42  tons  weight, 
including  passengers,  can  carry  too  passengers,  and  there  are  i.200 
kgr.  total  weight  per  passenger.  He  says  that  the  corresponding 
figures  for  steam  traction  would  be  1,800  kgr..  so  that  there  is  an 
a<Ivantage  in  favor  of  electric  traction. — FAck.  Zcil.,  August  7. 

REFERENCE. 
Suburban  Railroad. — A  long  and  well-illustrated  description  of 
the  Aurora,  Elgin  &  Chicago  Railway,  which  operates,  electrically, 
nearly  too  miles  of  its  own  track  near  Chicago,  and  has  connections 
with  several  other  suburban  electric  railways.  Three-phase  currents 
are  u-icd  for  »ransmission  from  the  power  house  to  six  substations 
containing  synchronous  converters  and  transformers — St.  R'y.  Rev.. 
.August  20. 

Installations,  Systems  and  Appliances. 

Three-Wire  5"y.j/fMU.— Morgan.— An  article  on  distribution  with 
insulated  neutral.  There  should  be  no  fuses  anywhere  on  the 
neutral  conductor :  in  the  outers,  however,  fuses  are  a  necessity.  He 
supgests  placing  fuses  between  each  feeder  and  the  distributors  con- 
nected to  it.  but  not  on  the  feeder  itself.  .\  switch  on  each  outer 
on  the  station  board  will  in  practice  be  found  sufficient  protection 
for  large  feeders,  as  the  current  is  always  under  observation.  If  it  is 
decided  to  fuse  the  feeders,  the  fuses  should  be  designed  to  melt  at 
not  less  than  2.000  amperes  per  square  inch.  Wherever  the  section 
of  a  distributor  undergoes  alteration,  a  fuse  should  be  inserted,  and 
it  would  be  quite  possible  to  standardize  a  nHwork  with  three  sizes 
of  distributors,  involving,  therefore,  only  three  sizes  of  fuses.  He 
would  fuse  distributors  for  about  1.500  amperes  per  square  inch,  ar- 
ranging the  fuses  in  accordance  with  the  section  of  main,  and  not 
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according  to  the  connected  load  on  the  section.  Finally,  he  recom- 
mends the  following  system  of  distribution  for  three-phase  currents : 
Three-core  cables,  lead  covered,  the  lead  being  used  as  earthed  neutral, 
the  lead  being  wiped  on  to^all  boxes,  and  the  services  taken  off  by 
lead-wiped  joints.  He  would  also  consider  the  possibility  of  dis- 
pensing with  the  neutral  conductor,  and  connecting  one  wire  to  the 
existing  water  or  gas  pipes  in  the  consumer's  house,  but  this  raises 
a  legal  question. — Lond.  Elec.  Rev.  August  29. 

Middle  Wire  in  Three-Wire  Systems. — Hoogvvinkel. — An  article 
in  which  he  advocates  the  use  of  an  uninsulated  middle  wire  in  a 
three-wire  system.  While  this  is  not  allowed  in  England,  it  is  in 
universal  use  in  continental  Europe.  In  England,  for  the  neutral 
conductor  a  cross-section  is  chosen,  equal  to  about  50  per  cent,  of 
the  outers,  while  in  continental  Europe  a  section  of  about  25  per 
cent,  is  the  rule.  He  speaks  in  favor  of  the  continental  use,  and  re- 
marks that  an  uninsulated  middle  wire  is  more  reliable,  as  faults  in 
the  outers  will  not  remain  unlocated  or  unrepaired.  He  recommends 
connecting  the  middle  wire  and  the  armor  of  the  outer  cable  at 
intervals  of  about  50  yards  by  means  of  copper  section  wires.  There 
should  be  no  fuses  on  the  middle  wire,  neither  at  the  station  nor 
in  houses,  and  the  uninsulated  middle  wire  must  not  enter  the  net- 
work boxes,  but  should  be  simply  connected  up  by  copper  links. — 
Lond.  Elec.  Rev.,  August  29. 

REFERENCE. 

Chicago. — Blanck. — A  long  and  well-illustrated  article  on  the 
system  of  the  Chicago  Edison  Company. — Elek.  Zeit.,  July  31, 
August  7. 

Wires,  Wiring  and  Conduits. 

Calculation  of  a  Transmission  Line. — Hutton  and  Crowell. — A 
paper  read  before  the  Pacific  Coast  Transmission  Association.  The 
authors  remark  that  since  the  discovery  of  great  oil  fields,  the  use  of 
fuel  oil  has  begun  to  compete  seriously  with  electric  power  in  the 
West.  They  consider  the  design  of  a  50,000-hp,  8o,ooo-volt,  200-mile 
transmission  line.  The  rule  of  Sco.t  is  mentioned,  which  recom- 
mends using  a  piessure  in  thousands  of  volts,  equal  to  one-third 
of  the  number  of  miles  of  the  transmission  line.  They  assume  al 
somewhat  higher  voltage,  to  make  allowance  for  th  higher  cost  of 
latticed  steel  poles,  which  are  suggested  for  use  instead  of  wooden 
poles.  Aluminum  is  assumed  for  the  tran  mission  wire,  and  four 
cases  are  analytically  treated :  First,  two  three-wire,  three-phase  cir- 
cuits, operated  at  60  cycles  per  second ;  second,  two  three-wire,  three- 
phase  circuits,  operated  at  30  cycles  per  second;  third,  four  three- 
wire,  three-phase  circuits,  operated  at  60  cycles ;  and,  fourth,  four 
three-wire,  three-phase  circuits,  operated  at  30  cycles.  The  last 
system  is  the  most  suitable.  For  a  plant  of  this  size,  where  the  bulk 
of  its  capacity  would  be  used  for  driving  motors,  a  fre-:^uency  of  30 
cycles,  or  even  less,  should  be  adopted,  using  motor-generator  sets 
when  lighting  is  required,  thereby  getting  a  much  bslter  voltage  regu- 
lation for  lighting  than  is  shown  in  the  averag:-  transmission  plant 
of  to-day. — Jour,  of  Elec,  July. 

Insulation  of  Electric-Supply  Cables. — Charpenti  r. — A  paper  in 
which  he  points  out  that  the  high-insulation  resistance  usually  re- 
quired of  cable  makers  is  not  in  itself  of  much  value;  even  if  the 
resistance  were  reduced  to  one-thousandth  of  its  usual  value,  the 
loss  of  energy  by  leakage  would  be  negligi'  le.  These  high  insula- 
tions are  demanded  merely  as  a  guarantee  of  the  qua'ity  of  the  cable, 
but  they  should  not  enter  into  the  specification  of  a  cable,  for  an  in- 
sulation of  equal  durability  and  equal  strength  against  rupture  might 
have  far  less  resistance  and  be  equally  serviceable  in  practice.  The 
insulation  of  a  cable  should  satisfy  the  three  conditions  of  a  definite 
maximum  leakage,  strength  against  rupture,  and  durability.  As  a 
measure  of  the  resistance  should  be  taken,  that  observed  when  the 
current  has  become  practically  constant,  not  that  after  one  minute's 
electrification.  The  ratio  of  these  two  resistances  varies  largely 
in  different  sizes  of  cables,  and  for  continuous  currents  the  former 
alone  has  any  practical  value.  The  strength  against  rupture  bears 
very  little  relation  to  the  insulation  resistance.  It  depends  really 
on  the  uniformity  of  the  materials  used  and  the  care  exercised  in 
manufacture,  for  over  a  small  surface  the  thickness  of  insulation  for 
a  given  strength  is  often  only  about  one-tenth  that  required  in  a  long 
cable.  It  is  not  advisable  to  test  the  whole  cable,  as  is  usually  done, 
at  a  pressure  double  the  working  pressure,  as  such  a  test  may  per- 
manently injure  the  insulation.  The  better  test  is  to  measure  the 
pressure  of  rupture  over  a  length  of  the  cable  and  allow  a  factor  of 
safety  of  4  to  5.  He  suggests  that  cables  should  be  cheapened  by 
substituting,  for  the  armoring,  lead  sheathing,  and   for  a  dielectric 


of  high  insulation  resistance,  a  thick  layer  of  moderately  insulating 
material,  sufficiently  strong  to  withstand  handling  and  laying,  which 
could  be  applied  to  the  bare  copper  as  the  cable  wa  laid. — Soc.  Int. 
Elec.  Bull.,  March;  abstracted  in  Science  Abstracts. 

Capacity  of  a  Cable. — Schweitzer. — An  account  of  a  test  of  a 
Feltcn  and  Guillaume  cable  185  meters  in  length,  having  an  external 
diameter  of  47  mm.,  a  core  diameter  of  5.7  mm.,  and  an  exterior  con- 
ductor of  internal  and  external  diameters  15.3  mm.  and  17.2  mm., 
respectively.  It  was  provided  with  two  lead  mantles  and  two  iron 
bandages.  The  total  volume  of  the  polarized  dielectric  was  29,290 
cc.  He  endeavored  to  find  a  change  in  the  dielectric  constant  of  the 
insulating  medium  on  varying  the  e.  m.  f.  The  capacity  was  deter- 
mined by  discharging  the  cable  through  a  ballistic  galvanometer; 
the  charging  potentials  successively  used  were  10,100  and  1,000  volts, 
respectively.  In  such  a  case  the  charge  was  completed  in  25  seconds 
at  the  most;  the  discharge  was  completed  in  10  seconds.  Taking 
these  times  into  account,  34  different  charging  potentials,  varying 
from  0.77  to  1,840  volts,  were  applied,  under  conditions  which  kept 
the  temperature  of  the  cable  constant.  The  capacity  was  found  to 
be  0.03715  microfarad,  and  the  dielectric  constant  3.569.  The  ex- 
treme values  of  the  dielectric  constant  were  3. 583  and  3.554.  The 
variations  were  within  the  errors  of  observation.  It  appears,  there- 
fore, that  within  the  potentials  mentioned,  the  capacity  of  the  cable 
shows  no  alteration. — Mett.  Phys.  Zuerich,  No.  2,  1902 ;  abstracted 
in  Lond.  Elec,  August  22. 

Stranded  Cables. — Holitscher. — An  article  in  which  he  defines 
the  "coefiicient  of  the  utilization  of  the  space"  in  a  stranded  cable 
as  the  ratio  of  the  effective  copper  cross-section  to  the  total  avail- 
able cross-section.  This  coefficient  should  he  high.  He  suggests 
demanding  that  it  should  be  between  the  limits  of  70  and  75  ptr  cent, 
but  never  below  70  per  cent.  By  mathematical  calculations  and  with 
the  aid  of  diagrams  he  endeavors  to  show  that  this  wou'd  be  a  fair 
and  practical  requirement. — EUk.  Zeit.^  July  31. 

Electro-Physics  and  Magnetism. 

Electrostatic  Law. — Barnett. — A  note  "on  the  Cavendish  experi- 
ment and  the  law  of  inverse  square  in  electrostatics."  He  does  not 
want  to  cast  any  aspersions  upon  the  law  of  inverse  square  or  upon 
the  Cavendish  experiment  itself,  but  he  claims  that  a  serious  fallacy 
is  involved  in  attempting  to  investigates  the  law  of  force  in  electro- 
statics by  any  such  experiment.  He  points  out  the  importance  of 
inserting  the  permittivity,  or  dielectric  constant,  in  the  expression  for 
the  law  of  force,  the  force  for  given  charges  being  inversely  propor- 
tional to  the  permittivity,  whatever  the  law  of  its  variation  with  the 
distance.  When  the  medium  filling  up  the  whole  field  is  not  elec- 
trically homogeneous  and  isotropic,  the  fact  cannot  be  expressed  by 
a  simple  law. — Phys.  Rev.,  September. 

Application  of  Lagrange's  Equations  of  Motion  to  Electric  Cur- 
rents.— Day. — A  paper  describing  an  experiment  which  is  analogous 
to  one  made  by  Maxwell.  The  latter  investigated  whether  or  not 
any  part  of  the  kinetic  energy  of  an  electric  current  could  be  ex- 
pressed by  a  term  depending  on  the  product  of  an  ordinary  velocity 
and  an  electric  current.  The  velocity  he  considered  was  a  velocity 
of  the  wires  carrying  the  current  in  the  direction  of  its  length,  and 
Lagrange's  equations  of  motion  show  that  if  the  term  referred  to 
exists,  whenever  a  current  is  started  or  stopped  in  a  wire,  there  would 
be  an  impulse  acting  on  the  wire  in  thi?  direction.  Maxwell  could 
not  discover  any  evidence  of  such  an  effect.  The  present  author  has 
made  an  experiment  for  a  similar  purpose,  but  in  his  experiment  the 
mechanical  co-ordinate  considered  is  one  whose  velocity  means 
a  rotation  of  the  wire  around  its  axis,  the  corresponding  impulse 
when  the  current  is  suddenly  started  or  stopped  being  an  impulsion 
torque,  if  the  te«-m  in  question  exists.  But  no  evidence  of  the  exist- 
ence of  such  an  effect  was  discovered. — Phys.  Rev.,  September. 

Singing  Vacuum  Tubes. — Right. — An  account  of  experiments,  in 
which  he  obtains  clear  musical  notes  by  means  of  the  apparatus 
shown  in  the  adjoining  diagram,  where  5  is  a  battery  of  accumu- 
lators, A  a  galvanometer,  C  a  condenser,  G  a  vacuum  tube.  R  a  copper 
sulphate  resistance,  and  T  a  telephone.  The  pitch  of  the  note  heard 
in  the  telephone  increases  on  increasing  the  number  of  cells  in  the 
battery,  or  on  diminishing  the  resistance,  the  capacity,  the  pressure 
in  the  tube,  or  the  distance  between  its  electrodes.  By  suitably  vary- 
ing these  elements,  it  is  possible  to  pass  through  the  whole  range  of 
musical  notes,  from  the  lower  to  the  higher  limit  of  audibility,  and 
beyond.  The  notes  are  not  due  to  an  alternating  current,  as  in  the 
singing  arc.  but  to  a  varying  period  of  retardation  of  discharge  in  one 


466 


ELECTRICAL     WORLD     and     EXGLVEER. 


Vol.  XL.  N'o.  12. 


direct  ion     The  introduction  of  a  considerable  inductance  makes  the 
j/  ;)  much  more  complicated,  and  approaches  the  conditions 

'  ,  !,  singing  arc.     As  a  general  rule,  an  increase  of  induc- 

tance lowers  the  pitch  of  the  note,  but  in  an  irregular  manner.     At 


SINGING  VACUUM   TUBES. 

ccriain  I»<lllU^  there  is  a  sudden  transition.  Thus  the  gradual  intro- 
ductuju  of  ar\  iron  core  gives  rise  to  an  abrupt  succession  of  notes, 
Mjmetimrs  marked  by  a  tremolo  at  the  point  of  transition. — Nuovo 
Cimcnto,  July;  abstracted  in  L>ond.  Elcc,  August  29. 

Llectruthcrmal  Effect  in  Tourmaline. — Straubel. — A  paper  in 
which  he  described  some  experiments  made  to  detect  an  effect  pre- 
dicted by  Lord  Kelvin  from  thermodynamical  consideration  ;  if  a 
pyro-electric  crystal  be  brought  into  an  electric  field  so  that  the  lines 
of  force  run  from  the  analogous  to  the  antilogous  pole,  it  will  be 
heated  ;  if  the  orientation  of  the  crystal  in  the  field  is  reversed,  a  cool- 
ing will  take  place.  He  experimented  with  a  Brazilian  tourmaline, 
and,  although  his  experiments  were  only  qualitative,  the  results  agree 
will)  ilic  thi^ifv — /'/n7.  Mag.,  August. 

KEFERENCES. 

laraday's  Thcury. — Tkotter. — The  first  parts  of  a  long,  popular 
article  on  "the  old  and  the  new  electrical  theory."  He  makes  some 
introductory  remarks  on  science,  hypothesis  and  theory,  on  concepts 
and  precepts,  and  thi-n  goes  over  to  Faraday's  ideas  of  the  lines  of 
force.  The  term  current  is  unfortunate,  as  it  carries  with  it  the  sug- 
Rcslion  that  there  is  something  which  flows.  But  it  will  probably  be 
itnpoisible  to  get  rid  of  this  term. — Lond.  Elcc.  Rev.,  August  8,  15. 

Rontgcn  Tube. — Henne. — An  illustrated  description  of  the  Gimd- 
lach-Dessauer  X-ray  tube. — FAek.  Zcit.,  July  31. 

Electro-chemistry  and  Batteries. 

Copper  A'(-/iMi>ix;.  — I'll ii.ir— Continuations  of  his  long  article  on 
the  financial  basis  and  design  of  electrolytic  metal  refineries,  the  first 
part  of  which  was  recently  abstracted  in  the  Digest.  He  gives  form- 
uta<>  for  the  costs  of  various  constituenis  of  the  plant.  In  a  special 
c«»e  the  price  of  the  refined  copper  may  be  $375  per  ton,  the  price 
of  anode  copper  $350  per  ton.  the  output  of  refined  copper  1,000 
ton.'!  per  year,  the  current  density  10  amperes  per  square  foot  at  anodes, 
the  price  of  copper  sulphate  crystals  $125  per  ton,  the  thickness  of 
the  anode  plates  i  inch,  and  250  amperes  per  .square  inch  allowed  in 
the  coj)pcr  current  condnriors;  then  his  formulas  give  tho  total  capital 
invctrd  as  $.s6,i25  He  then  discusses  the  various  items  of  the  annual 
cost  of  refining  He  then  points  out  the  great  influence  which  the 
current  density  has  upon  the  capital  and  annual  outlay  per  ton  of 
copper  refined  per  year;  there  is.  in  fact,  some  particular  current  den- 
sity »« hich  will  yield  the  most  satisfactory  financial  results,  and  this 
parlivular  one  varie.n  with  the  price  of  coal,  the  cost  of  melting  down 
each  ton  of  refined  copper  into  ingots,  the  rate  of  wages  paid,  the 
rate  of  interest  paid  upon  the  capital  invested;  and.  lastly,  but  most 
important,  upon  the  diflfrrence  in  price  at  the  works  between  the  price 
paid  for  anode  ropprr  and  the  price  obtainable  for  the  refined  copper, 
togrthrr  with  the  value  of  the  silver  and  gold  separated  from  it.  if 
this  value  goes  to  the  refiner  The  current  density  at  the  .\node  used 
in  different  plants  varies  between  1  and  \^  amperes  per  square  foot: 
he  is  strongly  of  the  opinion  that  it  cannot  pay  to  use  a  greater  cur- 
rent density  than  16  amperes  per  square  foot  at  the  outside.  He  uses 
his  formulas  for  calculating  the  different  items  of  the  capital  invest- 
ment and  the  annual  charges,  to  show  how  all  these  items  vary  where 
the  current  density  is  varied  between  5  .ind  20  amperes  per  square  foot. 
From  the  results  obtained,  it  appears  that  the  percentage  profit  on  the 
capital  invested,  under  the  particular  conditions  stated,  will  l>e  greater 
wheti  the  current  density  at  the  anode  is  somewhere  about  15  amperes 
per  square  foot — Lond.  Eke.  August  15.  22. 


Units,  .Measurements  and  Instru.s\enis. 

Mil- Ammeter  and  Galvanometer. — Schaefer. — The  first  part  of  a 
long  article  on  the  capabilities  of  the  mil-ammeter  and  the  galvan- 
ometer, in  general  testing  and  in  submarine  cable  testing.  After  some 
general  remarks  on  cable  testing,  he  points  out  how  certain  formulas 
of  formidable  appearance  are  reduced  to  very  simple  ones  with  the 
assistance  of  the  mil-ammeter  which  lends  itself  admirably  to  a  more 
simple  and  practical  mathematical  solution  of  numerous  problems. 
He  then  discusses  in  detail  the  adaptability  of  the  mil-ainmeter  to 
the  followmg  problems :  To  find  the  internal  resistance  of  a  battery, 
the  e.  m.  f.  being  known  and  assumed  constant ;  to  find  the  resistance 
of  a  cell  or  battery  and  also  its  effective  e.  m.  f. ;  to  measure  a  simple 
resistance ;  to  measure  the  resistance  of  earths ;  to  find  the  resistance 
of  a  galvanometer ;  to  find  the  constant  of  a  galvanometer  by  the 
mil-ammeter;  to  find  the  e.  m  f.  of  a  polarizable  battery;  to  deter- 
mine the  resistance  of  leakage  in  a  battery  and  its  resultant  position ; 
to  use  an  ordinary  proportional  deflection  galvanometer  as  a  mil- 
ammeter  ;  to  find  the  internal  resistance  of  standard  cells.  The 
methods  are  illustrated  by  numerical  examples. — Lond.  Elec.,  August 
15.  22.  20. 

reference. 

Hysteresis  Tester. — E\\  inc. — A  brief  communication  on  his  hyster- 
esis tester,  by  which  the  hysteresis  of  a  sample  is  found  by  comparison 
with  two  or  more  standards  whose  hysteresis  is  known.  He  points 
out  that  these  standards  ought  to  be  checked  from  time  to  time. — 
Lond.  Elec..  August  15. 

Telegraphy,  Telephony  and  Signals. 

Wave  Tranmission  Over  Sea  and  Earth. — Jackson. — .\n  illustrated 
Royal  Society  paper  on  some  phenomena  affecting  the  transmission  of 
electric  waves  over  the  surface  of  the  sea  and  earth.  He  reaches  the 
following  conclusions.  Intervening  land  of  any  kind  reduces  the 
practical  signaling  distance  between  two  ships  or  static»is,  compared 
with  the  distance  obtainable  in  the  open  sea,  and  this  loss  in  distance 
varies  with  the  height,  thickness,  contour  and  nature  of  the  land :  on 
the  basis  of  the  results  of  these  observations,  it  may  be  concluded 
that  some  of  the  waves  of  electric  induction,  transmitted  by  wireless 
telegraphy,  may  pass  through,  over,  and  possibly  round  the  land,  and 
are  comparable  to  the  passage  of  ocean  waves  through  or  over  a 
reef,  or  round  high  land,  which  waves  proceed  along  their  course 
with  diminished  energy,  after  passing  such  obstructions.  Material 
particles,  such  as  dust  and  salt  held  in  suspension  in  a  moist  atmos- 
phere, also  reduce  the  signaling  distance.  prob.ibly  dissipating  and 
aborbing  the  waves.  Electrical  disturbance  in  the  atmosphere  also 
acts  most  adversely  to  the  regular  transmission  of  these  waves,  in 
addition  to  affecting  the  receiving  instruments  by  lightning  discharges. 
A  system  of  transmission  in  which  the  oscillations  are  rapidly  damped, 
is  irregular  in  its  action  on  distant  receivers,  owing  to  the  irregu- 
larity of  the  trains  of  waves  giving  rise  to  different  types  of  disturb- 
ance at  different  parts  of  their  path,  which  may  not  have  at  certam 
points  the  necessary  cumulative  effect  on  the  receiving  circuit  The 
earth's  function  in  the  transmission  of  waves  is  most  important,  but 
its  importance  is  secondary  to  that  of  the  aerial  wire  or  capacity 
insulated  in  the  air  above  the  surface  of  the  surrounding  sea  or 
earth. — Lond.  Elec.  Rev.,  August  22,  29. 

/  ibratini;  Cable  Rchy. — Gilstad. — The  conclusion  of  his  paper, 
the  first  pa't  of  which  was  recently  abstracted  in  the  Digest.  It  is 
said  that  wherever  the  vibrating  relay  has  been  applied,  an  immediate 
and  very  considerable  increase  in  the  maximum  speed  otherwise  at- 
tainable, has  been  the  result,  although  this  increase  docs  not  appear 
to  be  in  proportion  to  the  K  R  of  different  cables  when  the  very  same 
relay  arrangement  is  used  in  all  cases.  Concerning  the  relay  perform- 
ances at  the  station  of  the  Great  Northern  Telegraph  Company,  at 
Gothenburg,  it  is  said  that  in  this  case  a  delicate  cable  relay,  well 
adjusted  and  worked  in  the  old  fashion,  will  translate  up  to  30  words 
a  minute,  while  the  maximum  speed  is  now  increased  to  120  words 
per  minute  by  applying  the  vibrating  relay,  the  play  of  the  tongue  be- 
tween the  battery  contacts  at  the  same  time  being  greater  than  in  the 
former  case.  The  ordinary  daily  working  speed  from  month  to 
month  is  90  words  per  minute  on  this  circuit.  The  article  is  con- 
cluded by  a  mathematical  appendix. — Lond.  Elec.  Rev.,  August  29. 

Effects  of  Contacts  upon  Telegraphic  and  Telephonic  Currents. — de 
Pai'SO. — A  paper  in  which  he  states  that  when  two  wires  covered  with 
oxide  are  in  contact,  telephonic  conversation  i-  not  interfered  with: 
and  when  the  oxide  is  thick  enough  the  alternate  currents  from  a 
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magneto  are  also  obstructed  by  it.  He  views  the  oxide  of  copper  as 
a  dielectric,  for  both  undulatory  and  alternating  currents.  He  quotes 
a  case  on  the  line  from  Brussels  to  Paris,  where,  during  a  contact 
telephonic  communication  was  good,  but  telegraphic  indifferent.  A 
similar  effect  was  noticed  during  a  heavy  frost,  when  the  wires  were 
in  contact  between  Leuze  and  Tournai.  The  frozen  particles  acted 
as  a  dielectric  in  the  one  case  and  as  a  conductor  in  the  other.  In 
the  discussion  which  followed,  several  speakers  quoted  cases  where 
telephonic  circuits,  even  7  km.  in  length,  laid  on  ice  or  dry  snow,  have 
been  successfully  operated.  Here  the  insulating  property  of  snow 
and  ice  comes  into  play.— i"or.  Beige.  Elec,  Bull  19;  abstracted  in 
Science  Abstracts,  August. 

REFERENCE. 

Common  Battery. — Kelsey.- — An  illustrated  article,  in  which  he 
discusses  several  points  in  different  common  battery  systems.- — Tele- 
phony, September. 

MiSCLLLANEOUS. 

Electric  Response  of  Living  and  Dead  Matter. — J.  C.  Bose. — An  ac- 
count of  experiments  in  which  he  continues  his  attempts  to  co-ordin- 
ate the  phenomena  of  living  and  dead  matter.  As  the  most  general 
and  delicate  sign  of  life  is  the  electric  response,  he  reproduces  the 
various  forms  of  the  electric  response  to  stimulus  in  animal,  vege- 
table and  mineral  matter.  A  nerve,  a  vegetable  fibre  and  a  wire  show 
similar  responses  to  mechanical  shock  when  stretched  between  two 
unpolarizable  electrodes.  Platinum  and  some  other  metals  also  show 
"fatigue,"  i.  e.,  the  diminution  of  the  reaction  on  repeated  application. 
In  other  cases  again,  there  is  increased  reaction.  The  effect  of  heat 
is  the  same  in  animal  and  vegetable  tissue,  as  it  reduces  the  reaction 
and  eventually  kills  the  tissue,  i.  e.,  makes  it  incapable  of  response. 
The  "stimulating"  effect  of  sodium  carbonate  upon  the  response  of 
platinum  and  the  "poisoning"  effect  of  potash  or  oxalic  acid  upon 
tin  are  striking  analogies,  and  so  is  the  stimulating  effect  of  a  small 
dose  of  a  substance,  which  in  larger  quantities  acts  as  a  poison. 
"It  now  remains  for  the  author  to  finally  dispose  of  vital  force  by 
restoring  the  capacity  of  response  in  dead  animal  or  vegetable  matter, 
as  it  can  be  restored  in  metal." — Jour,  de  Phys.,  August ;  abstracted 
in  Lond.  Elec,  August  22. 
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American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Next  meeting,  Sept.  26. 
Paper  by  B.  G.  Lamme,  "The  Washington,  Baltimore  and  Annapolis 
Single-Phase  Railway."  Oct.  24,  paper  by  C.  P.  Matthews  on  "An 
Integrating  Photometer  for  Glow  Lamp  and  Sources  of  Like  In- 
tensity." 

American  Street  Railway  Association,  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago,  111.  Next  meeting,  Detroit,  Mich.. 
Oct.  8,  9  and  10,  1902. 

Indiana  Electrical  Association,  Secretary,  Hal.  C.  Kimbrough. 
Muncie,  Ind.     Next  meeting,  Indianapolis,  Sept.  17  and  18,  1902. 

International  Association  of  Municipal  Electricians,  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Richmond. 
Va.,  Oct.  7,  8  and  9,  1902. 

Lincoln  Power  House,  Boston  Elevated  Railway. 


IN  our  issue  of  June  15,  1901,  a  general  description  was  printed 
of  the  Boston  Elevated  Railway,  which  was  supplemented  by  an 
article  by  Mr.  F.  H.  Shepard,  on  August  10,  following,  on  the 
operating  features  of  the  road.  Recently  in  our  issue  of  Jime  7,  a 
description  in  detail  appeared  of  the  Charleston  power  hou^e,  and 
we  are  now  enabled  to  present  a  similar  description  of  the  Lincoln 
power  house,  in  which  a  third  large  unit  has  lately  been  installed. 

The  Lincoln  power  house  differs  in  many  respects  from  the  various 
other  power  houses  of  the  same  railway  system.    It  is  located  on  the 


lot  known  for  many  years  as  Lincoln  Wharf,  on  the  water  front  of 
Boston  Harbor,  and  in  the  heart  of  the  old  city,  near  the  junction  of 
Commercial  Street  and  Atlantic  Avenue,  where  there  are  excellent 
facilities  for  the  docking  of  coal  and  other  supplies.  The  general 
appearance  of  the  building  is  imposing,  the  architectural  design  being 
notably  fine.  The  massive  chimney,  extending  to  a  height  of  250 
feet,  and  one  of  the  first  things  to  catch  the  eye,  is  said  to  be  the  talle-i 
stack  in  the  city.  The  building  is  divided  into  two  longitudinal  sec- 
tions, the  boiler  room  and  all  apparatus  pertaining  thereto  being 
in  one  section,  and  the  engines,  generators  and  conden-ing  system  in 
the  other.  The  engine  room  is  .served  by  a  large  electric  crane  of 
40-tons  capacity.  The  walls  of  this  room  are  faced  with  white  enamel 
brick,  adding  much  to  its  gencal  appearance  and  ilium  nat  on. 

The  present  station  contains  three  units,  aggregating  about  I3o00 
hp.  While  it  is  now  complete  in  i'.self.  ample  ground  area  has  been 
provided  for  the  extension  of  the  building  and  plant  on  harmonious 
lines  to  accommodate  four  additional  units,  thus  permitting  an  ulti- 
mate equipment  of  about  30,000  hp. 

The  boiler  installation  consists  of  eight  468-hp  and  four  490-hp 
Babcock  and  Wilcox  boilers.     An  equipment  of  Roney  mechanical 


FIG.    I. exterior   of    LINCOLN    POWER   STATION. 

stokers  of  the  same  type  as  those  in  the  large  power  houses  in  New 
York  City  has  been  installed  by  Westinghouse,  Church.  Kerr  &  Co. 

Coal  will  be  automatically  unloaded  from  vessels  and  stored  in  a 
large  pocket  holding  5,000  tons,  with  a  fi'rther  storage  bin  of  3,000 
tons  in  the  boiler  house,  or  a  total  storage  capacity  of  8,000  tons. 
It  is  carried  to  the  boilers  by  a  Hunt  coal  and  ash  conveying  sys- 
tem, which  conducts  the  coal  into  overhead  conveyors  leading  to  the 
stokers,  thus  practically  eliminating  all  manual  labor  in  the  handling 
of  coal  and  ashes.  The  coal  apparatus  is  so  arranged  that  coal  can 
be  taken  from  the  pocket  to  the  storage  bin  in  the  boiler  house  and, 
in  addition,  tracks  are  located  on  either  side  so  that  coal  cars  can 
be  automatically  loaded  to  carry  coal  to  the  various  other  stations  if 
desirable,  viz.,  to  the  Charleston.  Harvard,  Allston  and  Central  Sta- 
tions, as  well  as  to  some  thirty  or  more  car  houses  situated  in  differ- 
ent parts  of  the  city.    The  plant  is  equipped  with  Green  economizers. 

Feed  water  is  supplied  to  the  boilers  by  means  of  two  vert'cal  com- 
pound pumps,  manufactured  by  the  George  F.  Blake  Manufacturing 
Company.  A  Star  vacuum  feed- water  heater  of  8,ooo-hp  cap' city  is 
placed  on  the  base  of  the  chimney  conveniently  near  the  feed  pumps. 
-A.S  the  smoke  flues  from  the  boilers  enter  the  stack  at  a  p^int  some 
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belwrrn  the  high  proMirr  and  Ii»w-|)resMirc  sides  Th.-  gineratcrs 
arc  direct  (iirrrnt  ni.ichin.»,  rate!  m  j.jatkw  each.  A  tliird  ur.it. 
*'>'•  '  l»<-cn  coinplci'  ,  <.f  a  vci;tical  cros>-c()mpound 

«""K  'I'   4500  hp.  .:  i,<!  |)ui  t  by  th     Wcstinghousc- 

Matlun.  and  in>lai;r«i  by  U  csiinRliovc.  Chr-rch.  Ktri 

Co.     It  .line  design  »s  the  one  reccn  ly  furnished  for  the 

Charleston  i'owcr  Station,  and  i»  direct  conn:ct.d  to  a  Wes  inghousc 
direct  current  generator  of  ^1700  kw'cajacily  of  the  same  make,  and 
•imilar  to  one  01  the  two  macli  nc>  :r.enti  ined  a!>ove.  The  engine. 
however,  differ*  cotv«iderably  in  dc-'ign  an<l  construction  from  the  two 
engine*  fir«t  inMalled  The  high  pre^i^urc  cylinder  is  fitt  d  with  pop 
pet  valve*,  for  u*e  with  *uperheated  Meam.  which  is  supplied  by 
luperheater*  built  by  the  HabrorW  K  Wilrox  Company. 

ThiK  otation  i»  built  n  th:  center  of  MoMons 

moM  dfMrable  wharf  pi  ,,f  the  location  was.  pre- 

sumably, high      Mad   it   Inrn   nr  tiv,-  nihei    ilian   vertical 

engine*,  the  amouni  of  land  recjur  1  valuable  loc.ility  would 

have  given  ri*e  to  a   *eriou!»  fina-u  lal  prib'.em 

Th?  steam  piping  represents  all  that  is  modern  in  this  important 
jKirtion  of  the  plant.  Steam  is  conveyed  from  !.  l  1  side*  of  the  boiler 
nxim  by  Sinch  mains,  to  a  t6-inch  drum  from  whi.h  t  i>  conducted 
by  i.i-inch  riser*  to  G»chrane  receive-  separators,  and  th  ncc  »o  the 
engine*  .Ml  the  live  steam  drip^  from  steam  drtim*.  ^eparat-^r*  and 
reheating  receiver*  are  carried  I»ack  to  tic  loil  rs  by  the  Mcam 
loop  and  Holly  gravity  return  '•ytein. 

lnger*oll  Sergeant  air  compressor*,  each  driven  by  a  50-hp  West- 
inghoiise.  500-volt  motor,  supply  conii>rev.e.l  ai-  for  the  block  signal 
and  *witchinij  *ystem.  u>ed  by  the  road.  Early  in  the  conception  of 
the  scheme  of  running  trains  at  high  peed  u  ider  the  rather  complex 
oon<Iit;,.iiv  tl„M.-  .-M.iunj    ilir  .-,„:-.,. -r.  ...-  ,j,5  Boston  Elevated  Rail- 


way realized  that  a  block  system  was  necessary  as  a  safeguard  against 
accident  After  careful  consideration,  ihe  Westir.ghou  e  electro- 
pneumatic  interlocking  system,  manufactured  by  the  Union  Switch 
and  Signal  Company,  of  Swissvale,  Pa.,  was  cho-ciL  There  were 
many  rea-ons  for  this  decision,  among  them  being  the  quality  and  re- 
liability of  the  material  furnished  and.  again,  the  small  space  required 
for  switch  towers,  signals  and  operating  mechanism. 

The  elevated  road  includes  some  14  miles  of  trackage.  The  switches 
and  signals  are  controlled  from  four  switch  towers,  and  the  auto- 
matic block  signals  are  located  at  distances  of  about  800  feet  apart. 
Each  tower  is  supplied  with  indicators,  showing  the  approach  of 
trains.  The  towers  at  the  junction  of  the  Atlantic  circuit  and  main 
line  control  some  1.200  elevated  trains  daily.  The  largest  tower  is 
located  at  the  Sullivan  Square  terminal,  where  some  500  elevated 
trains  and  700  surface  cars  pass  in  and  out  daily,  involving  6,000 
switch  and  signal  movements.  A  force  of  only  two  men  on  duty  is 
required  to  operate  the  switchboard  mechanism,  consisting  of  35 
pneumatic  levers.  The  terminals  are  also  supplied  with  lamp  indica- 
tors, showing  the  relative  location  of  approaching  trains.  While 
the  train  movements  at  Sullivan  Square  are  not  so  complicated  as 
those  ?t  th»*  Boston  South  Terminal  Railway  Station,  the  Elevated 
Railway  Company  has  less  track  room  at  its  disposal  and  handles  a 
much  larger  number  of  trains  for  a  given  number  of  tracks. 


High  Torque  Induction  Meter. 


In  all  the  types  of  motor  meters,  theory  requires  that  the  torque, 
speed  and  load  should  all  increase  in  the  same  proportion.  This  is 
not  possible,  however,  for  the  reason  that  torque  has  two  factors, 
namely,  the  generation  of  foucault  currents  in  the  damper,  which 
varies  according  to  the  law  of  the  perfect  meter,  and  the  overcoming 
of  friction,  which  does  not  vary  according  to  such  law.  It  is,  there- 
fore, evident  that  the  higher  the  torque  with  a  given  friction,  the 
smaller  will  be  the  deviation  from  the  law.  This  principle  is  em- 
liloyed  in  the  Thomson  high-torque  induction  meter,  made  by  the 
(ieneral  Electric  Company,  which  is  shown  in  the  accompanying  illus- 
tratiiins.  In  this  case  the  torque  is  made  a  maximum,  while  at  the 
>ame  time  the  utmost  care  has  been  taken  to  reduce  the  friction  to 
a  minimum.  Moreover,  similar  care  has  been  taken  in  the  design 
and  construction  to  insure  that  a  meter  shall  not  only  be  reasonably 


FH;.   I.— INDUCTION   METER. 

accurate  under  all  rcas<inable  conditions,  but  shall  remain  accurate 
and  retain  its  value  over  a  long  period  of  years. 

The  static  portion  of  the  meter  elements  occupies  the  back  of  the 
case,  and  is  magnetically  separated  from  the  damping  magnets  and 
shaft  mechanism  by  a  magnetic  shield,  shown  in  Fig  2.  This  mag- 
netic shield  serves  jointly  with  the  iron  case  and  cover  to  com- 
pletely protect  the  damping  magnets  from  any  stray  fields  incident 
to  heax-j-  load  or  short-circuits  which  might  otherwise  tend  to  weaken 
the  damping  magnets  and  impair  the  accuracy.  Thi<  shield  also  plays 
an  important  part  in  the  general  behavior  of  the  meter. 
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The  case  of  the  meter  is  removed  directly  towards  the  front,  as 
shown  in  the  illustration.  It  is  made  of  cast-iron,  finished  in  black 
enamel,  and  rests  against  the  back  frame  upon  felt  packing,  to  which 
it  is  securely  bound  by  two  wing  nuts,  both  of  which  may  be  sealed. 

The  register  is  of  the  new  "no  constant"  type,  having  five  indi- 
cator hands,  as  on  all  Thomson  recording  wattmeters.  The  readings 
are  uniform  with  the  readings  of  the  Thomson  recording  wattmeters, 
and  may  be  recorded  and  tabulated  on  the  same  system. 

The  binding-posts  are  located  at  the  bottom  of  the  meter,  and  are 
so  arranged  as  to  render  installation  ea.sy  and  rapid.     A  small  cast- 


FIG.    2. — VIEW   OF    METER    MECHANISM. 

iron  lid  covers  an  oblong  aperture  in  the  base  of  the  meter  case,  and 
is  held  in  place  by  a  wing  nut.  This  lid,  when  removed  (Fig.  i),  ex- 
poses the  binding-posts  and  gives  access  to  them  without  in  any  other 
way  opening  the  meter. 

As  friction  is  a  variable,  it  is  important  to  provide  means  for  easily 
and  immediately  compensating  for  friction.  The  high-torque  meter 
has  been  provided  with  a  device  for  this  purpose,  which  is  generally 
known  as  the  light-load  adjustment.  This  device  consists  of  a  small 
and  entirely  independent  torque  producing  structure  which  will  be 
noted  between  the  magnets  in  Fig.  2  and  in  Fig.  3.  This  device  is 
provided  with  a  movable  sector,  which  by  adjustment  gives  com- 
plete control  of  friction,  compensation,  and  light-load  accuracy,  with- 
out disturbing  the  other  essential  characteristics  of  the  meter,  such 
as  accuracy  on  inductive  load,  changes  of  frequency,  wave  form,  po- 
tential and  the  like. 

The  light-load  adjustment  device  permits  of  a  10  per  cent,  speed 
variation  plus  or  minus  at  light  load  without  afifecting  general  cali- 
bration. 

It  is  conceded  that  accuracy  on  inductive  loads  is  essential  to  an 
induction  meter  for  general  alternating-current  service;  the  high- 
torque  induction  meter  is  designed  and  proportioned  so  as  to  secure 
the  highest  possible  inductive  load  accuracy,  and  may  be  relied  upon 
to  record  true  watt  hours  either  upon  an  entirely  non-inductive  load, 
such  as  incandescent  lamps,  or  upon  highly  inductive  loads  as  fan, 
or  other  motors. 

The  meter,  in  common  with  all  other  meters  of  its  class,  must  be 
proportioned  and  calibrated  for  the  frequency  upon  which  it  is  to 
be  used.  In  view  of  the  fact  that  125  cycle  systems  are  now  quite 
generally  being  converted  to  60  cycles,  all  high-torque  induction 
meters  ordered  for  use  on  125  cycle  systems  are  provided  with  means 
for  immediate  reconnection  for  60  cycle  service,  to  provide  for  a 
possible  future  change.  Meters  ordered  for  60  cycle  service,  how- 
ever, are  not  provided  with  this  feature,  as  it  constitutes  in  that  case 
an  unnecessary  complication. 

It  is  probably  not  generally  appreciated  that  the  principle  of  the 
induction  meter  renders  it  especially  sensitive  to  variations  of  wave 
form,  but  great  care  has  been  exercised  in  the  design  of  the  high- 
torque  meter  to  secure  satisfactory  behavior  in  this  particular. 


A  large  proportion  of  central-.'^tation  systems  of  moderate  size 
have  appreciable  variation  of  potential  from  the  normal  potential  of 
the  system,  either  on  different  portions  of  their  lines  or  during  differ- 
ent portions  of  the  24  hours.  It  is,  therefore,  highly  important  that 
the  meters  used  on  such  a  system  should  be  accurate  irrespective  of 
such  potential  variations.  This  characteristic  may  readily  be  deter- 
mined by  test,  and  constitutes  an  important  consideration.  The  high- 
torque  meter  is  unaffected  by  a  10  per  cent,  variation  in  voltage, 
either  side  of  that  for  which  it  is  calibrated. 

Minute  attention  is  given  to  the  matter  of  producing  reliable  mag- 
nets. Each  shipment  pf  steel  from  a  manufacturer  is  assigned  a 
distinguishing  symbol,  and  immediately  upon  receipt,  a  certain  por- 
tion of  it  is  put  through  special  processes,  is  formed,  hardened,  mag- 
netized and  aged,  and  complete  measurements  are  made  at  each  step. 
Upon  the  results  of  these  measurements  is  based  the  acceptance  or 
the  rejection  of  this  particular  shipment.  If  rejected,  the  remainder 
of  the  shipment,  together  with  these  samples,  is  returned  to  the 
manufacturer  to  dispose  of  as  best  he  may.  If  acceptable,  the  re- 
mainder of  the  steel  is  put  through,  each  magnet  being  stamped  with 
the  distinguishing  symbol  of  this  shipment,  and  the  shipment  is 
passed  to  production.  After  passing  through  the  hardening  furnaces, 
the  magnets  are  subjected  to  hammer  blows,  and  those  failing  to 
ring  absolutely  true  are  thrown  out.  They  are  magnetized  in  a  ma- 
chine of  special  construction,  and  are  subjected  to  numerous  pro- 
cesses of  artifical  aging,  the  most  essential  of  which  are  patented. 
The  magnets  are  then  carefully  measured  and  stored  in  individual 
trays  for  a  period  of  time,  after  which  those  magnets  which  do  not 
measure  exactly  as  when  laid  aside  are  discarded. 

A  long  and  thorough  investigation  has  demonstrated  that  there 
is  but  one  grade  of  sapphire  for  jewel-bearing  stones  which  is  satis- 
factory for  service  in  connection  with  motor  meters.  It  is  a  certain 
grade  of  Eastern  sapphire,  which  must  be  cut  and  polished  wjth  the 
greatest  care.  The  General  Ele^ctric  Company  buys  and  uses  Ceylon 
sapphires  only,  and  rejects  a  large  percentage  of  the  total  pur- 
chases. As  an  additional  precaution,  the  stone  is  bought  in  the  pebble, 
selected  by  an  e.xpect  lapidary,  and  is  cut  and  polished  in  the  com- 
paoy's  factory 

In  the  manufacture  of  jewels  from  sapphire,  it  is  possible  to  polish 
them  only  by  the  use  of  diamond  dust,  which  is  carried  in  a  heavy 
oil  for  convenience  of  application.  This  diamond  dust  is  graded  ac- 
cording to  the  number  of  hours  required  to  precipitate  it  from  the  oil 


FIG.  3. — DEVICE  FOR  PRODUCIXG  TORQUE. 

in  which  it  is  carried.  The  precipitate,  which  will  polish  a  perfectlj 
hard  stone  in  a  satisfactory  manner,  is  sufficiently  rough  to  cut  and 
scratch  a  soft  stone.  By  using  only  that  precipitate  which  is  suffi- 
ciently coarse  to  cut  soft  stones,  an  additional  inspection  is  s'^cured, 
for  the  workman  finds  it  impossible  to  polish  any  stone  which  is  not 
of  the  higher  grade  of  hardness. 

The  exact  strength  of  the  supporting  spring  beneath  the  piston 
of  the  jewel  mount  in  re'ation  to  the  weight  of  the  moving  element 
of  the  meter  is  a  highly  important  factor  in  the  life  of  the  jewel.  The 
strength  of  this  spring  is,  therefore,  the  subject  of  careful  test  and 
inspect-on  in  connection  with  every  complete  jewel  screw  issued. 
The  strength  of  each  spring  is  carefully  gauged  by  high  and  low  limit 
weight,  and  all  springs  not  falling  within  the  proper  limits  are  re- 
jected. 
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of  talk  about  the  increased  carn- 
.1.     In  Boston  there  was  some  ex- 
.    of  llie  week  qiiiex  again  prevailed 
Transit  alter  reaching  7^  closed 
ii<  I  ic-  Hi  (p  J... .111-..    General  Electric  ranged  between 
<  ,t,  and  195.  closing  at  192,  a  net  loss  of  I'/i  points. 
M^■                    -ircct  Railway  was  quiet,  closing  at  147,  a  net  loss  of 
1  p,                     .  rn  Union  closed  with  a  net  gain  of  iju  points,  the  ai- 
ding a  tendency  to  support  that  stock  more  effectually. 
iKTlwii-n  95  and   97,   the   closing   figures   being  95^4. 
>^  ,                      ,  If.vcd  al  J^,  a  net  gain  of  2  points,  the  highest  quota- 
tior                      k  being  233.  and  .\tnerican  Telephone  and  Telegraph 
aj  ,;                    •    •  '     •   ,,}  2  points.     Commercial  Caljle  made  a  gain 
of  I  .  .tation  bemg  174;^.    Following  are  the  clos- 
ing i|ii"i.i i  •"  i-iti liber  16: 

,\K\V    YORK. 

Se^t.  9  Sept.  16.  Sept.  9  Sept.  16. 

Amrnran   Tri.    ft  C*ble.      -  —  General    Electric 195  '9* 

y\.,  ,  ■     ft    Tel.. 171^4      170!-,  Hudson    River    Tel —  — 

Al  Tel —  -  .Metro|K.lit.in     St.     Ry...l47f4  «4SJ4 

H-  I    Tr»n»(l  71  68H  .V.    K.    Elcc.    Vch.    Trn».     1  — 

74^4       -  .\.    V.   &    .\.    I.    Tel....   -  -«- 

.s  i%  N.   Y.    E.   v.  T.    Co....    iiH       iiy> 

,    '4»       40  Tel.    &    Tel.     Co.    Am..   —  — 

jVil  Wettcrn    Union    Tel 96^       95^ 

iVt  Wc»t.    E.  ft   M.   Co —  2t7 

IS  \Ve»t.  E.  &  .M.  Co.  pfd..   —  — 

BOSTON 

Sriii    0   Sept.  16.  Sept.  9  Sept.  16. 

\,                                                     I  ;•>'■•  \\>                                vfd.iooj4     ioo\i 

(  u                                                      ijH  .Mr.                                   . .     ^^i         aJ4 

Ki                                                       —  .Nc«                              ....14a         141 M 

Km     ItWijljoiK     -  —  \Ve»tiiiKliuuic   hlcc —  lli}4 

Wralcrn   Tel.  ft    Tel «9M       «»M  \Ve»lingliou»c    Elec    pfd.  —         iia^S 

PHILADELIMIIA. 

S'-ft   0  Sept.  16.  Sept.  9  Sept.  16. 

jj  I'liil       ■  too  98Ji 

»9!4  n..  9Vw         iV* 

88  I'a  icle —  — 

I  Mii.iita..      g>t  954  r«.    r.Ki  >  <  rmle    p(d..   —  — 

CHICAGO. 

Sept.  9  Sept  16.  Sept.  9  Sept.  16. 

rrnlral    Union    Tel —  —  National  Carbon  pfd....  100         loo^i 

Chi.  j^-.     I  .li=...>  —         175  Northwriil    Elcv.    com...   —  — 

Ci  >i*      ai7  Union   Traction    18H       18 

(I  -  —  Onion   Traction    pfd....    50  4" 

*A»kwL 

WI-sri-'KN  I'NION — The  ^Vc^lcrn  Union  Telegraph  Company 
i-MH-N  tlx  ii. 11. .wing  statement  for  the  i|uarter  ending  September 
.V>,  i</u,  the  iigiirrs  for  the  cMit..it  v  ,r  Inring  partly  estimated,  while 
th(>»c  for  igoi  are  Actual : 

I'n'-  nxii  Changes. 

•Net  revenue  •^.•.100,000        5i.<j4'J..^i''        Inc-     $i50.<i84 

Bond  Interest  '"'SO  239.040        Inc.         13.510 

Hnlanre  -4,450        $1,710,276        Inc      $137,174 

Dividends  1.217.110  1.217.005        Inc.  105 

Surplus MO  $493,271        Inc.     $137,069 

Prrvious  surplus.  .  ■    . '•.<i03         9,319.285        Inc.     1.431.718 

Total  surplus $u..}8i  J43        $9,812,556        Inc.  $1,568,787 

The  actual  rettirns  for  thr  '-  •  Tune  30.  1002.  were:  Net 

revenue.  $i.S<j2.4r<>:  b<">nd  in  balance.  $1.^137.706:  divi- 

dends. $i,2!7,noS;   surplus.    -  m.xious   surplus.  $10,330,305: 

total  surphis.  $10,751,003      1  ts  of  Western  I'uion  have  de- 

clared the  regular  quarterly  iii>  m,,  mm  ,,i  I'i  per  cent.,  payable  October 
15.  to  stockholders  of  record  September  20. 


EDISON  ELECTRIC  COMP.\XY,  LOS  .\NGELES.— It  is  pro- 
posed, as  already  noted,  to  reorganize  the  Edison  Electric  Company 
of  Los  Angeles,  Calif.,  in  order  to  increase  the  company's  capital 
stock  to  $10,000,000.  The  reorganization  contemplates  the  exchange 
of  securities  in  the  present  company  for  an  equal  amount  of  ne%v  pre- 
ferred stock  with  20  per  cent,  of  the  new  common  stock  added,  merg- 
ing the  present  Edison  Company  with  the  Redlands  Light  and  Power 
Company,  Santa  Ana  Gas  and  Electric  Company.  Pasadena  Electric 
Company  and  other  Edison  subcorporations.  The  new  slock  will 
be  divided  into  $4,000,000  preferred  and  $6,000,000  common,  $2,000,000 
of  the  preferred  and  $400,000  of  the  common  stock  to  be  issued  at 
once,  and  the  remainder  to  be  held  in  the  company's  treasury.  It 
is  contemplated  in  the  proposed  reorganization  to  create  a  $10,000.- 
000  five  per  cent,  gold  bond  issue,  which  is  already  pledged  to  be 
taken  by  a  syndicate  of  Chicago,  San  Francisco  and  New  York 
bankers.  Bonds  of  the  old  parent  company  and  subcompanies  will 
be  retired.  The  new  fund  will  be  used  for  the  construction  of  a 
20,ooo-hp  hydro-electric  plant  on  Kern  River,  with  transmission  lines 
to  Los  .\ngelcs ;  the  erection  of  a  steam  plant  in  Los  Angeles  for 
reserve  purposes,  and  similar  plants  on  Mill  Creek  and  Santa  .Ana 
River. 

DIVIDENDS.— The  Philadelphia  Traction  Company  has  declared 
the  regular  semi-annual  dividend  of  $2  a  share,  payable  Oct.  i.  The 
Chicago  South  Side  Elevated  has  declared  the  regular  quarterly  divi- 
dend of  I  per  cent.,  payable  Sept.»30.  The  directors  of  Detroit  United 
Railway  have  declared  the  regular  quarterly  dividend  of  i  per  cent., 
payable  October  i.  The  Louisville  Railway  directors  will  declare 
a  dividend  on  the  common  stock  January  i,  and  will  place  it  on  a  5 
per  cent,  basis.  The  company  will  also  issue  $500,000  of  new  common 
stock  at  $50  a  share,  similar  distributions  to  be  made  the  next  two 
years.  The  regular  quarterly  dividend  of  i  per  cent,  on  the  com- 
mon stock  of  International  Steam  Pump  is  payable  October  i. 

NORTHERN  OHIO  TRACTION  COMPANY.— The  plan  for  re- 
financing the  Northern  Ohio  Traction  Company,  at  Cleveland,  con- 
templates the  organization  of  the  Northern  Ohio  Railway  and  Light 
Company,  with  a  bond  issue  of  $7,000,000  and  a  capital  stock  of  like 
amount.  Improvements  to  the  system  will  be  made  at  a  cost  of 
$500,000. 

BELL  TELEPHONES.— .Xn  increase  of  3,098  instruments  is  re 
ported  in  the  net  output  of  the  .\meric.in  Telephone  and  Telegraph 
Company  for  the  month  ended  .\ugust  20,  making  a  net  increase  of 
90.182  instruments  since  December  20  last. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE— Fall  trade  is  still  expanding  in  volume, 
reports  of  unabated  activity  coming  from  all  sections.  Industry  is 
active,  and  present  outputs  equal  and  in  most  cases  exceed  reports, 
except  in  the  hard-coal  region  and  iron  and  furnace  work,  the  latter 
because  of  the  coke  shortage.  Railway  earnings  were  rather  more 
irregular  because  the  season  of  grain  movement  is  somewhat  later, 
.ind  strikes  are  reflected  in  decreases  on  some  ro,ids;  but  excluding 
the  hard-coal  roads,  the  month  of  August  shows  5  per  cent,  gain  in 
the  gross  receipts  over  last  year.  The  anthracite  coal  strike  appears 
to  be  fading  away,  some  other  strikes  have  been  actually  ended,  and 
Inlior  is  well  employed  as  a  rule.  Building  material  is  brisk,  and  in 
the  East,  where  quiet  prevailed  of  late,  there  is  an  active  call  for 
lumber.  The  shortage  of  fnel  still  aggravates  the  iron  situation, 
which  keeps  the  flood  of  foreign  iron  and  steel  steadily  rising:  the 
Jttly  import  is  not  far  from  100.000  tons.  Rails  and  structural  ma- 
terials are  still  the  prominent  features,  and  trade  in  wire  is  im- 
proving. Hardware  is  in  excellent  demand  everywhere.  Copper 
is  stronger  in  tone.  There  was  a  short-lived  Iwom  on  Friday  as  a 
result  of  which  producers  reaped  a  handsome  profit  by  making  large 
sales,  and  even  exporters  who  purchased  copper  previously  for  ex- 
port at  low  prices  resobi  it  in  this  market  at  a  good  profit.  Lake 
sold  as  high  as  w'a'c. :  electrolytic  brought  llS^c.  to  I2C..  and  casting 
it'iC.  to  I2C.  There  was  a  slight  reaction  at  the  close  of  the  week, 
the  final  prices  being  11  8oc.  to  12.25c.  for  L.-ike,  spot  to  December; 
11.75c.  to  1190c.  for  electrolytic  and  casting,  and  11.20c.  to  11.60c. 
for  standard.  The  business  failures  for  the  week  ending  September 
II.  as  reported  by  Bradstrccl's.  aggregated  197.  as  against  :33  the 
week  previous,  and  182  the  same  week  last  year. 
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PORTO  RICO  WATER-POWER  PROJECT.— A  scheme  is  on 
foot  for  the  purpose  of  taking  advantage  of  the  most  important  water 
power  in  Porto  Rice.  The  project  includes  the  building  of  a  dam 
and  power  house  on  the  Rio  Plata,  located  in  the  mountains,  about 
17  miles  distant  from  San  Juan;  the  construction  of  a  transmission 
line  from  the  hydraulic  plant  to  San  Juan,  and  the  construction  and 
equipment  of  a  substation  in  that  city ;  the  furnishing  of  a  ferryboat 
to  run  from  San  Juan  to  Catano,  a  small  town  situated  across  the  bay, 
and  the  present  terminus  of  a  narrow-gauge  steam  ror.d,  which  runs 
from  Catano  to  Bayamon,a  distance  of  about  4^/3  miles  ;  and,  lastly,  the 
conversion  of  the  above-mentioned  road  to  a  standard  gauge  electric 
traction  system.  Regarding  the  power  plant,  the  total  head,  with  a 
dam,  would  be  190  feet.  At  this  head,  with  a  minimum  flow  of  the 
river,  the  horse-power  at  the  end  of  the  water-wheel  shaft  would 
be  1,600.  It  is  proposed  to  equip  the  power  house  with  three  gener- 
ators of  500-kw  capacity  each.  Ultimately,  it  is  proposed  to  build 
a  number  of  storage  dams  with  a  view  to  increasing  the  capacity  of 
the  plant.  The  first  section  of  the  pipe  line  will  be  built  of  5  feet  6 
inch  pipe.  The  second  will  be  constructed  of  5  feet  size.  For  the 
third  section,  where  the  gradient  is  much  steeper,  it  is  proposed  to 
use  a  diameter  of  4  feet  6  inches.  The  length  of  the  pipe  line  will  be 
about  half  a  mile.  All  the  pipe  will  be  steel  riveted.  The  Luz  Elec- 
trica,  a  San  Juan  lighting  plant  of  about  8oo-hp  capacity — 5,050  in- 
candescent lamps,  of  i6-cp — is  to  be  taken  over  by  the  new  enterprise, 
which  is  called  the  Rio  Plata  Electric  Company,  and  of  which  George 
W.  C.  Drexel,  of  Philadelphia,  is  president,  and  Ramon  Valdes, 
Edison  Building,  Broad  Street,  New  York ;  Andrew  C.  Gray,  Wil- 
mmgton,  Del. ;  Chas.  Sinkler,  501  Drexel  Building,  Philadelphia,  and 
United  States  Engineer  Cosby,  of  Mobile,  Ala.,  are  largely  inter- 
ested. The  Lux  Electrica  plant  at  present  is  equipped  with  General 
Electric  generators  and  Harrisburg,  Payne  &  Westinghouse  engines. 
The  carrying  out  of  the  entire  project  will  involve  an  expenditure 
not  far  short  of  three-quarters  of  a  million  dollars. 

EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following  are 
the  exports  of  electrical  materials  from  the  port  of  New  York  for  the 
week  ended  September  6 :  Azores — 3  pkgs.  material,  $563.  Argentine 
Republic — 63  pkgs.  material,  $1,730;  2  pkgs.  machinery,  $42.  Amster- 
dam— I  pkg.  machinery,  $72.  British  West  Indies — 75  pkgs.  material, 
$3,024;  210  pkgs.  machinery,  $11,386.  British  Guiana — 23  pkgs.  ma- 
terial, $521.  Bremen — 76  pkgs.  material,  $2,268.  British  Australia — 
49  pkgs.  machinery,  $4,524;  251  pkgs.  material,  $6,014.  British 
Possessions  in  Africa — 4  pkgs.  material,  $102.  Bristol — 22  pkgs.  ma- 
terial, $16.  Brazil — 18  pkgs.  material,  $1,224;  82  pkgs.  machinery, 
$27,797.  Berlin — i  pkg.  machinery,  $715;  19  pkgs.  material,  $748. 
Chili— 37  pkgs.  material,  $1,935.  Cuba — 33  pkgs.  material,  $11,825. 
Central  America — 19  pkgs.  machinery,  $400;  26  pkgs.  material,  $254. 
Dutch  West  Indies — 10  pkgs.  machinery,  $1,705.  Dover — i  pkg.  ma- 
terial, $22.  Ecuador — 67  pkgs.  material,  $396.  Fiume — 12  pkgs.  ma- 
chinery, $4,800.  Gilbraltar — i  pkg.  material,  $50.  Genoa — 2  pkgs. 
material,  $103.  Glasgow— 2  pkgs.  material,  $81.  Hamburg — 4  pkgs. 
machinery,  %i2>7 ;  8  pkgs.  machinery,  $314.  Hayti — 7  pkgs.  material, 
$80.    Havre — 9  pkgs.  material,  $igo;  i  pkg.  machinery,  $40.    Japan — 

6  pkgs.  machinery,  $1,940.  Leicester — 2  pkgs.  material,  $65.  London 
— 12  pkgs.  machinery,  12,653 !  54  pl<gs.  material,  $3,649.  Liverpool — 
148  pkgs.  machinery,  $17,448;  97  pkgs.  material,  $4,440.     Newcastle — 

7  pkgs.  machinery,  $1,100.  Mexico — i  pkg.  machinery,  $799;  7  pkgs. 
material,  $254.  Milan — 2  pkgs.  material,  $45.  New  Zealand — 8  pkgs.- 
machinery,  $410;  15  pkgs.  material,  $356.  Peru — 11  pkgs.  material, 
$245.  Southampton — 102  pkgs.  material,  $1,528.  U..  S.  Colombia — 
3  pkgs.  material,  $45 ;  7  pkgs.  machinery,  $3,750. 

THE  RAILWAYS  AND  LIGHT  COMPANY  OF  AMERICA, 
whose  executive  offices  are  in  the  Continental  Trust  Bldg.,  Baltimore, 
Md.,  has  recently  opened  in  addition  a  general  manager's  office  in  the 
Shafer  Building,  Richmond,  Va.  This  office  is  in  charge  of  Mr.  E. 
L  Bemiss,  who  has  recently  been  appointed  general  manager  of  the 
company,  in  place  of  Mr.  E.  C.  Hathaway.  Mr.  Bemiss  was  formerly 
with  the  Richmond  Traction  Company.  Mr.  Hathaway  has  been  ap- 
pointed general  manager  of  the  Norfolk,  Portsmouth  and  Newport 
News  Company,  with  offices  at  Norfolk.  This  company  is  one  of  the 
consolidations  effected  and  operated  by  the  Railways  and  Light  Com- 
pany of  America.  It  comprises  railway,  electric  ;ind  s  1-  '  lit- 
ing  and  ice  manufacturing  interests,  and  is  a  consolidation  of  14 
former  companies,  operating  in  Beri<eley,  Newport  News,  Ports- 
mouth, Hampton  Roads,  Old  Point  Comfort  ard  Norfolk.  Mr. 
Berkeley  Williams,  who  was  formerly  purchasing  ag.nt  of  the  Rich- 
mond Traction  Company,  has  been  made  purchasing  ag-  nt  of  the 
Railways  and  Light  Company  of  America,  w'th  the  idea  of  making 
blanket  contracts  to  cover  all  the  properties  owned  and  operater'  h  ■ 
it.  Mr.  John  Pope  has  recently  accepted  a  position  on  the  engineering 
force.  Mr.  Pope  was  formerly  with  the  Virginia  Electrical  Develop- 
ing Company. 

ANOTHER  MEXICAN  POWER  PROJECT.— The  North  Amer- 
ican Beef  Company,  composed  of  Chicago  capitalists,  intends  to  erect 
a  huge  water-power  plant  at  Uruapam,  in  the  State  of  Michoucan, 
Mexico,  for  the  purpose  of  -iper^ting  a  $500,000  packing  plant  there 


and  supplying  the  cities  of  Morelia  and  Acambaro,  also  the  mines  of 
the  El  Oro  with  power  for  general  purposes.  C.  Mallory,  of  Chicago, 
until  recently  a  member  of  the  Mallory  Commission  Company,  and 
now  president  of  the  Mexican  Plantation  and  Steamship  Company,  is 
primarily  interested  in  the  North  American  Company.  Other  parties 
concerned  include  W.  Ball,  of  the  Chicago  Board  of  Trade;  Judge 
Holmes,  attorney  of  the  Union  Traction  Company,  and  Judge  Palmer. 
It  is  proposed  in  the  first  instance  to  construct  a  hydraulic  plant  of 
about  3,000  hp  capacity.  Eventually  it  is  intended  to  increase  the 
equipment  up  to  5,000  hp  for  the  purpose  of  operating  large  tanneries, 
candle  and  soap  factories  and  other  industrial  plants  which  the  com- 
pany intends  to  establish  in  the  near  future. 

BROGiILYN  SUBWAY  AND  WIRES.— The  Board  of  Es- 
timate of  Greater  New  York  met  last  week  and  authorized  a  bond 
issue  of  $3,000,000  for  the  Brooklyn  tunnel  extension.  The  con- 
tract for  the  Brooklyn  extension  irom  the  rapid  transit  subway 
at  City  Hall,  Manhattan,  down  Broadway  and  under  the  East 
River  to  Brooklyn,  was  signed  on  Thursday,  and  within  twenty- 
four  hours  the  money  for  the  work  was  appropriated.  Commis- 
sioner Monroe,  of  the  Department  of  Water  Supply,  Gas  and 
Electricity  offered  a  resolution  that  in  Brooklyn  trolley  feed 
wires  and  all  others  except  those  now  securely  attached  to  ele- 
vated structures  on  several  of  the  most  traveled  thoroughfares 
in  Brooklyn  be  put  underground.  Prof.  Colin,  of  the  Brooklyn 
Rapid  Transit  Company,  objected  to  the  passage  of  the  resolu- 
tion on  the  ground  that  is  was  unnecessary.  The  resolution  sug- 
gested by  Commissioner  Monroe  was  adopted. 

THE  KELLOGG  SWITCHBOARD  AND  SUPPLY  COM- 
PANY, of  Chicago,  has  just  closed  a  contract  with  the  Keystone 
Telephone  Company,  Philadelphia,  for  two  more  common  battery 
multiple  relay  switchboards,  of  4,800  lines  capacity  each,  for  its 
fifth  and  sixth  district  exchanges,  respectively.  Included  in  this 
contract  is  a  chief  operator's  desk,  wire  chief's  desk  and  manager's 
desk,  all  of  which  will  be  of  mahogany,  to  match  the  main  switch- 
board, together  with  all  necesary  power  apparatus,  relay  racks,  dis- 
tributing frames,  lightning  arresters  and  sneak-current  apparatus. 
This  will  make  a  total  ultimate  equipment  of  34,080  switchboard  lines, 
which  the  Kellogg  Company  will  have  furnished  the  Keystone  Tele- 
pb.one  Company  for  its  extensive  system  in  Philadelphia. 

POWER  PLANT  IN  INDIANA.— Plans  are  well  under  way  for 
the  construction  of  a  large  electric  power  plant  at  Horseshoe  Bend, 
eight  miles  south  of  Monticello,  Ind.  A  tract  of  40  acres  at  this  point 
on  the  Tippecanoe  River  has  been  purchased  by  Charles  Meeker  and 
other  Lafayette  capitalists.  It  is  proposed  to  furnish  electricity  for 
power  and  lighting  to  Delphi,  Lafayette,  Monticello  and  other  neigh- 
boring towns,  and  for  the  proposed  electric  railway  along  the  old 
Wabash  canal. 

NEW  POWER  PLANT  IN  CONNECTICUT.— The  Connecticut 
Railway  and  Lighting  Company  has  asked  for  bids  on  plans  for  three 
new  buildings  which  will  be  erected  by  the  company  in  Shelton. 
New  Britain  and  Waterbury.  To  erect  these  buildings,  an  amount 
close  to  $200,000  will  be  expended.  In  Shelton,  the  company  will  erect 
an  entirely  new  power  plant  and  another  one  in  New  Britain.  In 
Waterbury  a  large  addition  to  the  present  power  plant  will  be  con- 
structed. 

A.  B.  SEE  ELEVAT()R  WORKS.— The  A.  B.  See  Electric 
Elevator  Company,  factory  at  116  Front  Street,  Brooklyn,  h'l.-.- 
bought  more  than  eight  acres  on  Pacific  Avenue,  Pine  and  Cir- 
noth  Streets,  Jersey  City,  and  will  erect  works  there,  movint^ 
from  Brooklyn.  The  new  buildings  are  to  cost  $70,000.  The  con- 
cern has  done  a  large  and  growinsr  electric  elevator  business  for  many 
years  past. 

LIGHTING  PLANTS.— The  Steam  &  Electrical  Equipment 
Company,  Conestoga  Building,  Pittsburgh,  has  received  order;; 
from  the  Poughkeepsie  Light,  Heat  &  Power  Company,  of 
Poughkeepsie,  N.  Y.,  for  one  190-kw  Stanley,  60-cycle  two- 
phase  2200-volt  alternator,  and  from  the  Waynesburg  Electric 
Light,  Heat  &  Power  Company  for  a  Babcock  &  Wilcox  loS-h-j.- 
boiler. 

MR.  G.  M.  GEST,  the  well-known  conduit  contractor,  has  recently 
secured  the  contract  for  the  conduit  system  for  the  Schenectady 
Railway  Company,  Schenectady,  N.  Y.  This  work  will  amount  to 
over  2,000,000  feet.  It  is  Mr.  Gest's  intention  to  make  this  installa- 
tion a  model  one  in  every  respect.  Many  new  features  will  be  de- 
signed  for  this  particular  installation. 

ANOTHER  ELECTRIC  ROAD  FOR  TAMPICO.— An  electric 
traction  system  is  to  be  constructed  in  the  City  of  Tampico.  Mexico, 
to  connect  with  the  docks  at  Dona  Cecilia  and  the  mouth  of  the 
Panuco  River.  The  total  length  of  the  lines  will  be  a  little  over 
seven  miles. 

BUNNELL  INTERESTS  CONSOLIDATED.— It  is  stated  that 
a  consolidation  has  been  eflFected  of  the  Bunnell  interests  in  the 
electrical  manufacturing  field,  Mr.  Morris  Wise,  of  the  Bunnell 
Telegraphic  and  Electrical  Company,  having  bought  out  J.  H.  Bun- 
nell &  Co.  from  Mr.  C.  McLaughlin.    Details  are  not  yet  forthcoming. 
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THE  TELEPHONE. 


.^AN'TA   liAKBAk  -  An  •pftlication   for  a  telephone  franchite  for 

.    C.  F.  Gutbridge. 

.>   of  Lot  Angeles 

„,.  .  .....;   to   give   the   city 

Iwt/  uumltfT  (or   free  telephones. 

It    I  r-    llir    |>lant,   and    local    rates 

will 

I)'.  I1ir   People'*  Telephone  Company   has  been  incorporated 

wil/i   «   .  .i  '>y   R.  J.    Ikilles,  J.  T.    Sanger  and    S.    H.    Benton. 

Linrk  Mil:  .  Arapahoe,  Boulder,  Clear  Creek,  Gilpin,  Jefferson, 

I'renionl  ..n'l  (  uii<r   (  viiiiica. 

SKLIi^'N'ILLK,    liKI.      The   i>.r  yville  Telephone  Comoany    has   been   incor- 
'iicorpor^.trs;   John    G.    Townsend,   Jr..    I«aiah    V.'. 
.  all  of  Sclbynile. 
iM  wn  of  De  Land  has  granted  a  franchise  to  M.  G. 

Ku«<  one  system  in  lie  Land. 

'  On    Oct.    I    the    Southern    States    Tclcjihone   and 

>    for  a  charter.     The  capital  stock  will  be  $500,000 

.       .     ,      ,  >vcr    many   hundred   miles,   connecting  Jacksonville 

villi  other  towns  in  the  dtalc.     W    S.  West  will  be  president  of  the  new  com- 

\\  ■  I'lA. — Tho    Southern    Telephone    Company,    of    this    city,    has 

ti'-'-::  S>i;i»hrrn   Bell   Telephone  Company.      Some   time  ago  the   city 

■      'I   to   grant   the    Bell   Company   a  charter   to   operate 

i:y   had   to  run   its   long  distance    wires   around   the 

'i.iiiiin   outside   the   city   limits.      It   is  said  that  unlcits 

tlic    Bell  Company  a   new   franchise,  it   will  continue  to 

-, .     .is  heretofore. 

CULDESAC,  IDA. — The  Nex  I'erce  Co-operative  Telephone  Company  will 
build  •  line  from  Ilo  to  Dublin  and  thence  to  Mohler  by  way  of  Fletcher. 

CARMI,  ILL.-  The  White  County  Telephone  Company  has  been  incor- 
porated by  J.  C.  Stokes,  G.  1*.  Hanna  and  T.  H.  I^nd.     Capital,  $9,000. 

CHICAGO,  ILL.— Tlie  Illinois  Telephone  Company's  downtown  tunnel  is 
rapidly  nearing  completion,  despite  the  City  Council's  non-action.  It  is  said 
the  duwnlwwn  conduits  will  be  finished  by  Dec.  1,  and  that  by  Feb.  i,  10,000 
intirumcnts   will   be    in   service. 

CHICAGO,  ILL.  -Long  distance  telephone  connection  is  to  be  established 
iMTlwern  (jrand  .Marais  and  Whitefish  Point,  Lake  Superior.  This  will  be  of 
great  service  to  life-savers  in  case  of  disaster,  and  also  will  aid  the  weather 
bureau  in  the  display  of  storm  signals. 

WI.\|).SOR,  ILL.  The  Windsor  .Mutual  Telephone  Company  contemplates 
making  mme  extensions  of  its  lines  into  the  country.  It  has  just  been 
organised.  Its  switchboard  has  a  capacity  of  100  drops,  the  apparatus  used 
l>eing  of  Slromberg'Carlson  make.  The  service  is  conducted  on  the  "mutual 
plan." 

HV.MKKA.  I.N'I).-  Tlic  Ilymera  Telephone  Company,  of  Sullivan  County,  has 
l«en  ininrporatcd.  The  capital  stock  is  $5,000.  The  company  will  construct 
and  0|irratc  a  telephone  system  in  Ilymcra,  and  subsequently  extend  the  service 
Ihrougtioui  the  county.  The  directors  are:  James  M.  Barnelt,  O.  B.  Kattmau, 
H.   r.  Jamct,  J.  G.   Barnet:  and  John   Funkhouser. 

MILFORD,  IND.-  The  Royal  I'rleplione  Company,  of  Kosciusko  County 
has  been  incorporated  with  a  capital  of  $jo,ooo.  The  company  will  construit 
and  maintain  a  telephone  system  in  Kosciusko  County  with  a  central  exchange 
and  office  at  .Milford.  The  company  proposes  to  extend  its  service  to  ad- 
jacent cciunlir*  John  W.  Whitehead.  J.itncs  llallcr,  G.  G.  Graily,  .M.  O. 
Whighl,  P.  T    Miller  and  W.   B.  .NefT  constitute  tlie  Ixiard  of  directors. 

INIHANAPOLIS,  INI). -Complete  figure*  compiled  from  the  record  of  the 
recent  se*»i<in  of  the  Stale  Tax  Board,  show  a  large  increise  in  the  assess- 
ment or  \aliialion  of  tangible  telephone  property  over  last  year.  In  1901  the 
telephone  companies  were  assessed  iot  a  valuation  of  $4,436,666,  exclusi\T  of 
teal  estate;  and  In  1901  $S.o65,jjj.jo,  an  increase  of  $628,660.30.  Telegraph 
rompanles  in   tool.  |j.«i4.Ki4.oo:   1904,  $2,478,183.50,  a  decrease  of   $36,625.50. 

'•^'''  I  he    New    Long   Distance   Telephone   Company    has 

'•'"1  '    niorlKage   for   $i,noo.ooo  in    favor   of  the    Union 

Trust    \  ■■<■  '  .    keriire   paynirnt    on    i,.»oo   gold-hearing    five 

per  rrni     I  v    years.     The   bonds  are  for  |i,ooo  and  for 

ISOo.      Thr   ■         _    _  l;»nKiliIc   proprily   of   the  company   in   thirty- 

Iwo  rountira  o(  ihr  .siAlr.  a  >i>|.v  of  the  mortgagr  lieiiig  placed  on  record  in 
each  county  The  mon'-r  will  he  used  for  the  grnrral  improvement  and  ex 
tension  of  the  service,  to  improve  the  system  The  lines  will  be  extended  into 
other    counties   as   sonn    a*    po«siblc. 

FRANKFORT.  KY— The  Maysville  *  Vancrhurg  Telephone  Company  of 
I.«wis  County  ha«  been  incorporated,  with  a  capital  of  $2,500.  by  A.  J.  Stein, 
of  N'anrehurg.  J.   W.  ChamScrs.  of  Winchester,  and  others. 

BAI.TIMORF..  MD.— The  Maryland  Telephone  Company  of  Baltimore  is 
installing  facilities  to  increase  its  plant  to   12.000  subucribers. 

PITT.'nFIKLD.  MASS.— The  Berkshire  Telephone  Company  has  arcepted  the 
franchiM-  in  this  place  and  will  at  once  begin  the  work  of  establishing  a  tele- 
phone system. 

.M'GUSTA.  MF..— The  General  Automatic  i^xchange.  capitalised  at  $1,000,000. 
has  filed  its  ccrtifirate  of  incorporation.  The  company  was  organited  at  Port- 
land and  will  manufacture  articles  and  matriials  used  in  building  and  operatine 
telegraph,  telephone  and  district  messenger  lines  The  promoters  are  H.  M. 
Davis  and  F.  N.  Balch.  of  Boston.  Harry  R.  Virgin.  Franklin  C  Paymn  and 
A.  C.   Percy,  o."  Portland. 


M.ARSH.VLL,  MICH. — The  new  exchange  of  the  Marshall  Telephone  Co:.. 
pa:  r,  placed  in  operation  with   400   subscribers.     A  long  distance  line 

i-  to   Battle    Creek    to   connect    with    Grand    Rapids    and    points  ia 

Wi-T'.cfn  ..jii-iiigan.  Another  line  has  been  constructed  to  connect  with  Ja.k- 
son  and  Lansing. 

DETkvJiT,  MICH. — Mayor  Maybuo'  and  a  group  of  Detroit  capitalisu  art 
prepared  to  work  out  plans  to  push  to  completion  an  independent  telephone 
plant  for  this  city.  It  is  the  plan  to  take  over  the  incompleted  telephone  plant 
of  the  People's  Telephone  Company,  >vhich  is  owned  by  the  Federal  Telephone 
Company  of  Cleveland:  also  to  buy  out  the  Co-operative  Telephone  Company, 
organizei  by  :       '  '       and  which  has  progressed   to  the  extent  of   securing 

a  franchise  ai.  -a  iichboard.     The  People's  Telephone  Company  oSeri 

to  sell   its  CO: '.;  cr  work  installed  for  $400,000;   $100,000   to   be   piid 

in  cash,  .nnd  $300,000  in  the  securities  of  the  new  company  and  to  invest  $200,- 
000  in  the  new  company's  stock.  The  Co-operative  Company  is  willing  to  sell 
its  property  for  $35,000.  It  is  stated  it  would  cost  about  $750,000  to  place 
the  plant  in  working  order  and  that  $600,000  of  this  has  been  subscribed  by  the 
Detroit   ]  eople.      It   is  expected  this  deal  will  be  closed   in  the  near  future. 

NATCHEZ,  MISS. — The  Cumberland  Telephone  and  Telegraph  Company  has 
been  granted  a  franchise  in   this   city. 

COFFEEN'ILLK  MISS. — ^The  Cumberland  Telephone  Company  will  es- 
tablish a  system  here,  the  requisite  number  of  subscribers  having  been  ob- 
tained. 

JOI'LIN,  MO.— The  Home  Telephone  Company,  of  this  city,  has  filed  letters 
of  incorporation,  with  a  capital  stock  of  $200,000,  all  paid.  The  incorporators 
are  Theodore  Gary,  J.  L.  Bridgeford,  Ross  Larrabee.  Raymond  E.  Frey, 
Dan  R.  Hughes  and  John  Scovcrn,  of  Macon,  Mo.,  John  W.  Layne,  of  Carthage, 
W.   H.  Warren,  George  G.   Bayne,  G.   F.   Xewburger  and  others. 

ST.  L(JL'1S,  MO. — The  Bell  Telephone  Company  of  Missouri  will  erect  a 
new  building  on  the  southwest  corner  of  Grand  and  McRca  Avenues,  to  be 
known  as  the  Grand  station.  The  building  will  be  a  modern,  slow  combustion 
cne,  the  exterior  of  wl'ich  will  be  constructed  of  vitrified  brick,  with  stone 
and  terra-cotta  trimmings,  laid  in  Portland  cement.  There  will  be  no  plas- 
tering, but,  instead,  the  entire  i.iterior  of  the  building  will  be  lined  with  enameled 
brick  of  various  colors.  The  stairway  and  entrance  are  to  be  of  white  marble 
and  iron,  with  brass  trimmings  and  all  the  window  frames,  etc.,  will  be  made 
of  galvanized  iron  and  glazed  with  wire  glass.  The  building  will  be  equipped 
with  a  low  pressure  stcaiu  heating  apparatus.  Especial  attention  has  been 
given  toward  the  comfort  of  the  employees,  in  providing  a  dining-room, 
kitchen,  etc.  \\  hen  completed,  this  building  will  enable  the  telephone  company 
to  operate  its  underground  system  in  the  southern  district  of  the  city.  The 
building  will  cost  $30,000. 

H.ASTI.NGS,  NEB. — The  Adams  County  Telephone  Company  (Independent) 
has  Ixtrn  granted  a  franchise  in  this  city,  and  will  expend  $30,000. 

L.'VKEWOOI',  .N.  J. — The  Township  Committee  two  years  ago  passed  au 
ordinance  granting  the  New  York  and  New  Jersey  Telephone  Company  permis- 
sion at  its  request  to  place  its  wires  underground  throughout  the  town.  This 
the  company  has  made  no  attempt  to  do.  Because  the  company  erected  new 
poles  on  several  of  the  streets  last  week,  which  is  claimed  to  be  an  alleged 
violation  of  one  of  the  sections  of  the  ordinance  passed,  the  Township  Committee 
at  its  meeting  revoked  the  franchise  granted  it.  Any  attempt  now  made  10 
place  its  wires  underground  will  probably  be  met  by  an  injunction  restrainiiiit 
it    from  doing   so. 

SAYRE.  N.  Y.—  The  Lehigh  Valley  Railway  Company  is  to  ere^t  a  tele- 
phone line  along  the  Montrose  branch,  between  Tunkhannock  and  Montrose. 

CHARLOTTE,  N.  C.— The  Bell  Telephone  Company  has  been  granted  the 
privilege   of  putting  its  wires  underground. 

SPRINGFIELD,  OHIO.— The  Springfield  Home  Telephone  Company  is  build- 
ing a  line  to  Orchard. 

.VNDOVEK.  OHIO.— The  Andover  Electric  Telephone  Company  is  building 
a  litw   to   West  Williamsfield. 

HICKSVIl.LE,  OHIO.— The  Hicksvillc  Telephone  Company  has  increase*!  ii» 
capital  stock   from  $10,000  to   $25,000. 

KENTON,  OHIO.— Tlic  Kenton  Telephone  Company  is  building  copper 
circuits  to   Marion,   Mu  Victory.  LaRue  and  other  towns. 

RAVENN.\.  OHIO.— The  Ravenm  Home  Telephone  Company  has  leased 
new  qu.iitcrs  and  will  remove  at  once.     The  company  has  700  lines  in  operation. 

PITTSFIELD,  OHIO.— The  Pittsticld  Home  Telephone  Company  has  just 
completed  the  work  of  installing  its  exchange.  It  will  build  additional  farmers' 
lines. 

HAMILTON,  OHIO.— The  Hamilton  Home  Telephone  Company  has  agreed 
with  the  city  to  install  much  of  the  system  in  the  business  section  in  under- 
Kiound   conduits. 

SALEM.  OHIO.— The  strike  of  the  operators  of  the  Columbiana  Telephone 
Company  has  been  adjusted  and  the  girls  have  relumed  to  work  with  a  small 
increase  in  wages. 

PORT  CLINTON.  OHIO —The  Port  Clinton  Home  Telephone  Company  hat 
Iren  sold  to  the  Ottawa  County  Telephone  Company,  which  will  incorporate 
with   a   capital   stock   of   $150,000. 

CLEVELAND.  OHIO.  — Charles  Richetcr,  a  real  estate  man,  has  brought 
suit  against  the  Cleveland  Telephone  Company  for  failure  to  include  his  name 
in  the  Telephone  Directory.  Mr.  Richcter  claims  he  has  been  a  subscriber 
'or  thirteen  years.  He  claims  to  have  lost  a  number  of  real  estate  transactions 
through  failure  to  have  his  name  in  the  book,  and  he  demands  $10,000  damages. 

M.\NSFIELD.  OHIO.-  It  is  stated  that  the  option  on  the  Mansfield  Tel- 
ephone Company,  which  has  been  held  for  some  time  by  Senator  Laning.  of 
Norwalk,  has  been  closed  and  that  the  system  will  speetlily  pass  into  the  hands 
of  the  Norwalk  syndicate.  The  Mansfield  stockholders  will  retain  their  minor- 
ity interest,  and  it  has  been  arranged  to  make  a  number  of  improvements  to  the 
plant. 

CLEVEL.VND.  OHIO.— An  enterprising  retail  grocer  has  taken  advantave 
of  the  offer  made  by  the  Cleveland  Telephone  Company,  of  one-way  kitchen 
.service    tor    six   months    trial    at    $1.    and    has   placed   orders    for    two    hundred 
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instruments  which  will  be  placed  in  the  kitchens  of  patrons  who  have  no 
telephones.  It  is  believed  the  Cleveland  Telephone  Company  will  put  in  20,000 
new  telephones  under  this  plan. 

CLEVELAND,  OHIO. — If  plans  now  under  consideration  do  not  miscarry, 
the  Everett-Moore  syndicate,  which  a  short  time  ago  was  acknowledged  to  be 
the  strongest  factor  in  the  independent  field  in  this  country,  will  soon  prac- 
tically retire  from  the  telephone  business.  The  announcement  is  made  that 
in  all  probability  60  per  cent.  of.  the  holdings  of  the  United  States  Telephone 
Company  will  be  sold  to  a  syndicate  of  capitalists  headed  by  Edward  L.  Bar- 
ber. Forty  per  cent,  of  the  holdings  would  still  remain  in  the  hands  of  the 
Cleveland  people,  but  it  appears  to  be  the  policy  of  the  syndicate  to  dispose 
of  all  its  telephone  interests.  The  capitalists,  among  whom  Mr.  Barber  is  tl.>. 
leading  spirit,  have  already  constructed  nearly  thirty  exchanges  in  Ohio,  re- 
cently completing  one  in  Toledo,  and  are  now  building  exchanges  in  Louisville, 
Kansas  City  and  Chicago.  It  is  claimed  that  in  his  operations  Mr.  Barber  is 
backed  by  interests  allied  with  Ihe  Standard  Oil   Company. 

CHESTER,  PA. — It  is  learned  that  the  amalgamation  of  the  Keystone  State 
Telephone  Company  and  the  United  Telegraph  and  Telephone  Company  will 
be  effected,   the  latter  merging  with  the  former. 

HARRISBURG,  PA.- — Judge  Weiss,  in  an  opinion,  declares  that  telephons 
companies  have  the  right  of  eminent  domain  in  Pennsylvania  under  the  act  of 
1874. 

PIERRE,  S.  D. — The  Hyde  County  Telephone  Company,  of  Highmore,  S.  D., 
has  been   incorporated  with  a  capital  stock  of   $1,000. 

ABERDEEN,  S.  D. — At  the  annual  meeting  of  the  stockholders  of  the 
Dakota  Central  Telephone  lines  at  Aberdeen,  the  old  officers  and  directors  were 
re-elected.  The  annual  report  shows  that  during  the  past  year  $120,000  has 
been  expended  in  extensions,  improvements  and  general  equipments.  One 
thousand  miles  of  new  lines  have  been  constructed  and  seven  exchanges  bought, 
including  the  Aberdeen  exchange.  Several  important  improvements  are  now 
contemplated,  especially  in  the  way  of  constructing  copper  metallic  circuits 
on  the  more  important  lines  of  the  company. 

FORT  MILL,  S.  C. — S.  L.  Meacham  has  been  granted  a  franchise  for  a  tele- 
phone system  in  Fort  Mill. 

CLARKSVILLE,  TENN.— The  Clarksville  Home  Telephone  Company,  cap- 
ital stock  $100,000,  has  been  incorporated  by  W.  G.  Nagel,  D.  Fox,  B.  F.  Gill, 
and  others. 

GRAHAM,  VA. — The  Graham  Telephone  Company  is  building  a  line  to  Stovv- 
ersville.   which   will  connect  with  the   Clear  Fork   Company's  lines. 

PETERSBURG,  VA. — It  is  rumored  that  a  new  telephone  company  is  being 
projected.     This,  if  successful,  will  be  the  third  system  in  this  town. 

COLLIERSVILLE,  VA.— The  charter  of  the  Rockbridge  Telephone  Company, 
of  Colliersville,  has  been  filed  with  the  Secretary  of  State.  The  capital  will 
be  $5,000. 

RICHMOND,  VA. — The  Bell  Company,  having  completed  its  new  system  in 
Richmond,  w'ill  require  all  subscribers  to  sign  a  new  contract  by  October  i, 
which  will  increase  rates.  The  city  will  investigate  the  proposed  increase. 

RICHMOND,  VA. — The  Fluvanna  Telephone  Company  of  Virginia  is  build- 
ing a  line  between  Whitehall  and  Wingina.  The  line  will  be  extended  to  Bremo 
Bluff  according  to  present  plans.  At  the  latter  place  a  long  distance  connection 
will  be  made. 

PARKERSBURG,  W.  VA. — Five  hundred  citizens  attended  a  recent  mass 
meeting  to  protest  against  the  increase  of  rates  by  the  Bell  Telephone  Com- 
pany here.  Those  present  agreed  to  discontinue  the  Bell  service  and  subscribe 
for  that  of  the  West  Virginia  Western  Telephone  Company,  the  independent 
company.  A  committee  wrs  appointed  to  secure  subscriptions  to  a  bond  issue 
to  enable  the  independent  company  to  place  its  system  in  first-class  shape. 

ANTIGO,  WIS. — The  Wisconsin  Telephone  Comoany  is  constructing  lines 
from  Wausau  to   this  place. 
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LOS  ANGELES,  C.A.LrF.— The  Etiwanda  Power  Company's  capital  stock 
has  been  subscribed  in  part  by  Geo.  Chaffee,  N.  W.  Stowell,  J.  W.  Swannick, 
R.  Harris  and  A.  M.  Chaffey,  all  of  Los  Angeles.  The  capitalization  is 
$250,000. 

SAN  FRANCISCO,  CALIF.— The  Edison  Electric  Company,  the  Los  An 
geles  corporation,  which  has  commenced  the  hydraulic  work  on  its  i5,ooo-k\v 
electric  transmission  system  on  the  Kern  River,  recently  closed  a  contract 
with  the  General  Electric  Company  for  a  temporary  generating  plant.  There 
will  be  two  150-kw  60-cycle  2300-voIt  generators  and  three  75-hp  induction 
motors.  These  will  operate  the  air  compressors  which  will  supply  pressure  for 
the  air  drills  used  to  bore  the  big  water  tunnel  that  will  require  nearly  a  year 
in  construction.     It  w-ill  take  two  years  to  complete  the  plant. 

SOUTH  MANCHESTER,  CONN.— The  electric  plant  which  Cheney  Bros  , 
silk  manufacturers,  have  erected  on  the  Hockanum  River  is  completed  and 
electricity  generated  by  water  power  is  transmitted  to  the  mills  two  miles 
away.  The  enterprise  has  involved  $200,000.  Electric  power  will  be  used  both 
for  operating  purposes  and  lighting. 

GEORGETOWN,  DEL.— The  Sussex  Light,  Heat  and  Power  Company,  of 
Georgetown,   has  been  incorporated;    capital,  $25,000. 

ROME,  GA. — The  town  of  Rome  proposes  to  establish  a  municipal  electric 
lighting  plant  and  the  city  attorney  has  been  requested  to  prepare  a  bill  to  be 
presented  to  the  next  legislature  authorizing  the  issuance  of  $15,000  bonds  for 
the  same. 


.\LTO.\,  ILL.— A  communication  has  been  received  by  the  Alton  city  counci) 
from  a  Chicago  company  offering  to  establish  in  Alton  for  $33,000  an  electric 
lighting  plant  of  suflficient  size  to  meet  the  present  and  the  future  needs  of 
Alton.  The  city  is  now  lighted  by  the  Alton  Railway,  Gas  and  Electric  Company, 
which  has  no  opposition. 

GOSHEN,  IND. — The  city  council  has  granted  a  fifty-year  franchise  to  the 
Hawkes  Electric  Company  to  operate  an  electric  light  plant  in  Goshen.  Thia 
movement  puts  the  private  concern  in  a  position  of  advantage  over  the  plant 
owned  by  the  municipality  and  may  mean  the  absorption  of  the  city  plant 
by  the  Hawkes  concern,  as  it  is  not  on  a  paying  basis  and  has  always  been  the 
subject  of  political  discussion. 

RICHMUiVJJ,  IND. — The  electric  light  commissioners  for  this  city,  in  charge 
of  the  municipal  plant,  have  surprised  the  citizens  by  notifying  the  city  that  it 
will  be  changed  for  service  the  same  as  private  consumers — the  rate  being  $75 
a  year  for  each  arc  light.  The  commissioners  say  that  if  the  T<lant  is  to  Ije 
placed  on  a  money-making  basis  at  the  start  the  city  should  assume  the  attitude 
of  a  private  patron   toward  it. 

SOMERSET,  KY.— The  village  council  has  closed  a  contract  for  the  erec- 
tion of  a  $10,000  municipal  lighting  plant.     Fifty  arc  lamps  will  be  provided. 

PRINCESS  ANNE,  MD.— The  Princess  A.nne  and  Deal's  Island  Light, 
Power  and  Railway  Company  will  build  a  railway  line  to  Deal's  Island  with 
lateral  branches.  An  organization  was  perfected  on  Sept.  2.  H.  P.  Dashiell 
being  elected  president  and  O.  T.  Beauchamp,  treasurer.  As  soon  as  the  cap- 
ital stock  is  subscribed  the  road  will  be  built. 

BUCHANAN,  MIcH. — There  will  soon  be  completed  at  thi'-  point  one  of  the 
most  notable  electrical  transmission  plants  in  the  middle  west,  one  in  which 
upward  of  $500,000  has  been  invested  and  from  which  many  Indiana  industrie.-?- 
are  expected  to  draw  their  power.  The  power  will  be  furnished  by  ten  tur- 
bine water  wheels.  Each  wheel  will  furnish  300-hp.  The  wheels  will  be  operated 
by  the  water  of  the  St.  Joseph  river.  The  power  house  is  270  feet  long, 
30  feet  wide  and  30  feet  high,  the  superstructure  being  of  brick. 

SCRANTON,  MISS. — An  offer  of  $25,000  has  been  made  to  the  town  of 
Scranton  for  the  electric  light  and  water  plant.  The  offer  comes  from  a  north- 
ern capitalist  who  is  also  projecting  an  electric  railway  between  Pascagoula  and 
Moss  Point. 

NATCHEZ,  MISS. — Negotiations  for  purchasing  the  Natchez  Gaslight 
Company's  plant  have  been  on  for  some  weeks,  the  object  being  a  combination 
of  electric  light  and  street  railway  plants  in  the  city.  The  Light,  Power  cc 
Transit  Company  has  recently  sold  out  to  the  Electric  Street  Railway  and 
Fewer    Company    for    $75,000. 

C.\STILE,  N.  Y. — At  a  recent  special  election  it  was  voted  to  build  a  munic- 
ipal electric  light  plant  to  cost  $10,500. 

BUFFALO,  N.  \'.— The  Fillmore  Electric  Light  &  Power  Company,  of  Fill- 
more, has  been  organized.  It  has  purchased  the  control  of  the  waterfall  ii> 
the  Wiscoy  Creek,  which  will  be  developed  for  the  purpose  of  running  the 
electric  plant.     It  is  estimated  that  450  horse  power  will  be  available. 

COLUMBUS,  OHIO.— The  Ada  Water,  Heat  and  Light  Company  has  in- 
creased its  capital  stock  from  $25,000  to  $75,000. 

CONNEAUT,  OHIO. — The  municipal  lighting  plant  has  started  the  new 
equipment  recently  installed,  consisting  of  a  360-hp  Erie  City  engine,  and  a 
4500-light    Warren    generator.      New    boilers    are    to    be    installed. 

COLUMBUS,  OHIO.— The  East  Columbus  Heating  &  Lighting  Company, 
which  has  recently  secured  a  franchise  to  operate  in  the  east  end  of  the  city, 
has  secured  a  site  for  its  power  station  and  will  commence  work  at  once. 

HUDSON,  OHIO. — Messrs.  Goeppinger  &  Backman,  of  Youngstown,  have 
secured  a  25-year  franchise  to  operate  an  electric  light  plant  in  Hudson.  There 
is  a  provision  that  the  town  may  purchase  the  plant  at  the  end  of  ten  years. 

TOLEDO,  OHIO. — The  Toledo  Heating  &  Lighting  Company  is  making  ex- 
tensive improvements  to  its  system  and  is  installing  a  large  generator,  a 
400-hp  Ball  and  Wood  cross-compound  engine  and  Green  Engineering  Com- 
pany's   chain-grate    mechanical    .stokers. 

GALLIPOLIS,  OHIO.~The  Gallipolis  Electric  Light  Company  offers  to 
supply  the  town  of  Gallipolis  with  70  arc  lamps  at  the  rate  of  $50  per  lamp' per 
year.  The  council  is  inclined  to  give  the  contract  to  Maxon  &  Eyesenbac'u 
who  ask  $64  per  lamp.  The  first-mentioned  company  is  appealing  to  the  cit- 
izens to  secure  the  contract. 

CLEVEL.\ND,  OHIO. — Prof.  C.  H.  Benjamin,  the  city  smoke  inspector. 
is  endeavoring  to  induce  the  city  group-plan  commission  to  build  one  central 
power  station  to  furnish  light,  heat  and  power  to  the  group  of  public  buildings 
to  be  erected  m  Cleveland.  The  plan  w-ould  effect  a  great  saving  and  woula 
decrease  the  amount  of  smoke  in  the  vicinity. 

KUTZTOWN,  PA. — The  Kutztown  electric  light  company  has  increased 
its  c.pital  stock  from  $15,000  to  $50,000,  and  will  make  many  improvements. 

.-VLLENTOWN,  PA. — The  United  Waterpower  Improvement  Company  has 
been  incorporated  to  utilize  the  water  power  obtained  from  the  several  water- 
falls in  lower  Pike  County  for  the  generation  of  electricity.  The  headquarters 
of  the  company  are  in  the  Betz  Building,  Philadelphia.  The  officers  i:re  T  P. 
Logan,  president  and  treasurer,  and  C.  J.  Young,  secretary  and  general  man- 
ager. It  is  stated  that  20,000  horse  power  will  be  utilized  for  the  lighting  and 
supply  of  power  to  the  surrounding  country. 

ST.  M.\TTHEWS,  S.  C— Dr.  L.  M.  Able  is  installing  an  electric  plant  for 
lighting  stores;    eventually,   it  is  said,   the   town   will  be    lighted  by   electricity. 

NASHVILLE,  TENN.— The  new  electric  light  plant  of  the  city  has  been 
successfully  tested.     Four  hundred  and  fifty  arc  lights  are  in  use. 

MEMPHIS,  TENN. — The  lighting  committee  of  the  city  council  has  agreed 
upon  a  plan  permitting  a  merger  of  the  Memphis  Light  and  Power  Company 
and    the   Equitable   Gaslight   Company. 
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SALT  LAKE  CITY,  UTAH-— Tte  Kanldns  Electric  Milling  Company  at  Pol- 

[     ■     •  .....        .     ,.•       .     .   .-   -  .1..  .......   _    ,  f  :.,  mills  and 

company, 
■  _  re«,   which 


will 


n. 


s:  :.    for  the  Vermont   Light,    Heal 

-<L     Ihe  company  it  capitalized  at  $200,000, 
.   witli  it  are  J.  J.  FIjmn  ar.d  A.  O.  Humph- 
rey.  .,i    l;.i...,.»too,   j«l    L.    c-j^cnler,  of   Worcester,    Mac*.      The   principal 
oTic-a  of  the   <  '<>npanT  will  be  in  St-  Albana. 

K,    V'A- — The  e>  r    planu  of    Porumouth,   Va.,    will    be 

by    tbe    iiew    t:  the    William*    Syndicate,    and    a    big 

l^jttrt   ;;r,tjMr  will  bc  eTectcd. 

NOBFCJLK,  VA— U    B.  Fentreaa  haa  again  applied  for  a  franchiae  to  put  in 

a   heat,   Hghr   ■  - -•        .1--.       |4,._    PentreM  delayed  puahing   hi«  application 

until  the   v.-  the  State  waa  adopted. 

Wir  '  '  ^  '  '  '■f   -yl  College  will  inaUll  an  elect-lc 

light  ;  '   this  purpose  by  the  legislature. 

|>r.  J'  of  visitors. 

.NORFOLK,  V  A —The  steamer  "Atlanta."  built  by  W.  E.  Cole,  for  catch- 
ing fi>h  hy  electric  light,  ha*  proven  a  complete  failure.  The  cost  of  the  boat 
was  $10,000.  The  plan  was  to  attract  fish  by  powerful  electric  lights  and  then 
scoop   ttirm    ia. 

BAI.l.AKD,  WASH. — At  its  last  meeting  the  city  council  passed  a  resolu- 
tion drclarmg  in  favor  of  building  a  new  $.25,000  electric  light  plant.  The  clerk 
was   instructed  to  advertise   for   bids. 


THE  ELECTRIC   RAILWAY. 


S.AI.KM,  ARK. — Articles  of  incorporation  have  been  filed  by  the  Salem  and 
I  iric   Railway.      R.   A.    Youngblood   is   president  and   Sheriff   H.    h. 

' tetary. 
.->.^  »   jw.-iK,  CALII'. — The  San  Jose  and  Santa  Qara  street  railway  and  the 
Aluir    Rock    railway,    once    separate   corporations,    but    for    the    past    two    years 
.  »ii«-.|    and   conirulled   by   George  and    Hugh    Center,   have   been   purchased   by 
'andard    Electric    Company    of    San    Francisco,    which    company,    a    few 
1  ugo,  purchased  the  two  gas  and  electric  companies  of  this  city,  and   is 
itutt  operating  them   under  the  title  of  the  United   Gas  and   Electric  Company. 
FT.    WAYNE.    IND.— The    Ft.    Wayne    &    Northern    Electric    Railway    Com- 
pany hat  incorporated  for  the  purpose  of  constructing  and  operating  an  electric 
road    between    Ft.    Wayne,    Garrett,    Auburn,    Waterloo   and    Kendallvillc,    and 
electric  light  plants  in   towns  along  the  line.     The  capital   stock  of  $10,000   will 
be   increased.      Ilrrks    Erick,    H.    A.    Randall    and   C.    M.    Neizer  constitute    the 

.l,rr,.„r,. 

'.    CASTLE,  IND. — Senator  A.  D.  Ogborn,  who  holds  a  franchise  for  a:i 

railway    from   this  city   to   Dunrrith,   announces   that   the    road   will   tie 

riuiKcd  by  St.  Louis  capitalitts  and  the  line  built  and  put  in  operation  by  the 

fir»i  of  the  year.     The   line  will  connect   with  the  Indianapolis,  Greenfield  and 

'  lid    line    at     Punrrith,    thus    affording    direct    trollry    connection    with 

>t>olis  and   Richmond. 

<  <»I.U.MFU'S,  IND.  An  electric  railway  is  projected  to  connect  Indianapolis 
with   Ix>uisville  by  way  of  this  city.     The  County  Commissioners  have  granted 

(f,„.  I,,.,.    •..    \i tt,ii    ,.,^   ...i.rr-        The   various   persons    interested    will 

'■  ■  V.      The    road    will    connect    with    the 

I'  '   '        iiiinii,  making  a  line  from   Indianapolis 

to    Louisville,  B   distance   of    ibj   miles.      Louisville  capitalists   are    backing   the 
enlrrprise. 

NEW  IBKRIA.  LA  —The  city  council  of  New  Iberia,  La.,  has  granted  two 
franchUes  for  elrctric  rail  ways-  one  to  Hon.  V.  F.  Myles.  of  Nrw  Orleans, 
and  another  to  Hon.   John   A.    Mcllhenny. 

IRK.KERICK.  MP. — The  Marylanil  Construction  Company,  which  it  is 
iimlerttood  will  build  the  Baltimore  and  Frederick  trolley  line,  has  received 
t>ermi<iaion    tn    build    its    tracks    in    the    latter    town. 

MI     Mi,v,,v    ..III,,    --Dr.  J.   i--    ^. -     „i  J    \v.    Baird.  of  Martinthurg. 

''  '  '<•  county  •  ••   for   a  franchise  for  a   line   to 

•"■  '1  to  NewatK.  1    Marlinsburg 

MKPI.NA,  OHIO.-  Engineers  of  ihi;  I'omcroy  M.-indclhaum  syndicate  are 
la>!!.K  ...I  i),r  t.  uir  r  .r  (be  extension  .of  the  Cleveland  &  Southern  Railway 
'  '■•r    by    way    of    Creston    and    Seville. 

As  the  result  of  the  new  through  Oeveland  Toledo 
scrw.  f  .,1  tlic  L*kc  .Shore  Electric  Railway,  the  Nickel  Plate  (steam)  hat 
abandonetl  two  of  Its  suburban  trains  to  Lorain  and  Vermillion. 

M.WSriKI  P.  oni(i_Thc  County  CommiMioners  will  probably  grant  « 
frsnthiw  to  ihr  Man.f.rld.  Mf.  Gilesd  ft  Delaware  Electric  Railway.  W.  W. 
Stark.  (".  F    I  ii^iniirr  and  C.  W.  Fritt  arc  at  the  head  of  the  project. 

SANPl  SKY.  OHIO  President  Parker,  of  the  Sandusky.  Clyde.  Tiflin  & 
Southern  Railw.iy  Comp.iny.  announces  that  arrangements  have  been  com- 
pleted with  IvaMern  parties  to  finance  the  road  and  that  construction  work  will 
Mwn  start. 

CONNEAl'T.  OHIO.-  The  cotinty  commissioners  have  granted  the  Con- 
nesut  ft  Eastern  Traction  Company  a  franchise  from  the  Stale  line  to  Con- 
ncauf  The  r^ad  will  run  to  Erk.  Pa.,  as  •  part  of  the  great  system  building 
along   Lake   Erie 

AKRON.  OHIO  The  Akron  Alliance  Connectinu  Railway  Company  has. 
i*  is  stated,  secured  all  the  right  of  way,  and  work  of  construction  will  start 
in  the  near  future  The  r<"rcr  house  will  be  located  at  Suffield.  Freight 
trains  are  to  bc  haulcti  by  electric  locomotives. 

CLFVELANP.  OHIO. --The  Bimiinghar  bridire  on  the  Oberlin-Norwalk 
extension  of  the  Cleveland.  Etyria  ft  Western  Railway,  has  been  completed 
and  cars  are  mw  operated  from   Clevel  and    to    Norwalk    without    change.      At 


present  the  through   cars  are  operated  or.  a  two-hour  headway. 

AKRG.N,  OHIO. — The  Northern  Ohio  Traction  Company  has  placed  an  order 
with  the  Westinnhouse  Electric  &  Manufacturing  Company  for  twenty  sets  of 
equipment  for  i  ew  cars  which  are  to  bc  built.  In  all,  the  company  will 
purchase  fifty  ca-s,  the  majority  of  them  for  Akron  city  service. 

FREMONT,  OHIO. — The  Lake  Shore  Electric  Railway  Company  is  planning 
tn  abandon  the  old  Sandusky,  Norwalk  &  Southern  power  station  at  Milan,  and 
will  "build  a  combined  sub-station,  freight  and  passenger  station  at  Mil^n  to 
take  care  of  that  division  of  the  system,  current  being  furnished  from  the 
Fremont  power  house.     A  sub-station   is  also  to  be  erected  as  Vermillion. 

CINCI.N.VATI,  OHIO. — The  Cincinnati  Interurban  Company  has  been  in- 
corporated with  $100,000  capital  stock  hy  W.  K.  Schoepf,  G.  H.  Warrington. 
W.  H.  MacAlistcr.  S.  C.  Cooper  and  F.  B.  Spangler.  The  company  will  operate 
the  consolidated  line  formed  by  the  Millcreek  Valley  Railway  Company  and 
the  Hamilton,  Glendalc  &  Cincirnali  Traction  Company,  which  have  been 
leased  to  the  parties  mentioned. 

CA.NTON.  OHIO.— The  Canton  &  New  Philadelphia  Railway  Company  has 
elected  officers  as  follows:  Philip  Saltonstall,  Boston,  president;  L.  £.  Myers, 
Chicago,  vice-president  and  general  manager;  Chauncy  Eldndge,  Boston,  sec- 
retary-treasurer. The  above,  with  J.  Reeves,  Canal  Dover;  E.  C  Lewis,  Canal 
Dover;  J.  C.  Wclty  and  G.  W.  Rounds,  of  Canton,  are  directors.  This  is  the 
company  which  is  building  a  southern  extension  of  the  Canton-Akron   Railway. 

TOLEDO,  OHIO.— The  Toledo,  Columbus,  Springfield  &  Cincinnati  Trac- 
tion Company  has  elected  officers  as  follows:  Ellis  Bartholomew,  president  and 
manager;  S.  M.  Finch,  ist  vice-president;  J.  H.  Forrest,  .ind  vice-president; 
I.  N.  Covault,  secretary;  Wm.  P.  Hcston,  treasurer.  The  above,  with  T.  F. 
Whittlesey,  S.  S.  Thorn,  S.  C.  Heston  and  E.  C.  Schinness,  are  directors.  A 
portion  of  the  road  is  already  under  construction  and  arrangements  have  been 
completed  to  commence   work  on   an   additional   40  miles. 

SPARTANBURG,  S.  C. — Northern  capitalists  have  investigated  a  project 
for  a  3o-mile  trolley  line  to  Greenville,  and  it  is  said  that  a  charter  will 
soon  be  applied  for.  It  is  proposed  to  develop  several  fine  water  powers  along 
the  route. 

HARRIMAN,  TENN. — A  scheme  is  being  agitated  contemplating  an  organ- 
ization of  Roane  County  capitalists  to  build  an  electric  ra-lway  to  Rockwood 
and    Kingston,   also   to   Knoxville   by    way   of   several   intermediate   points. 

NASHVILLE,  TENN. — A  new  electric  and  steam  railway  to  McMinaville 
will  be  built,  it  is  said,  to  be  under  the  management  of  W.  S.  McKittrick,  a 
Chicago  railroad  contractor.  The  cost  will  be  over  $750,000.  The  road  will  be 
73  miles  long  and  will  pass  through  several  prominent  towns  en  route  to 
McMinnville.  Northern  capital  will  operate  the  line,  a  sur\-ey  for  which  has 
already     been  completed. 

AUSTIN,  TEX.— Important  extensions  of  the  street  railway  system  of  the 
Austin  Electric  Street  Railway  Company  are  being  made.  One  of  these  ex- 
tensions is  to  run  from  the  union  station  to  the  State  blind  asylum,  through 
a  residence  part  of  the  city  which  is  now  without  street  railway  transportation 
facilities.  Several  handsome  new  cars  have  also  been  ordered  for  use  on  this 
system. 

SALT  LAKE  CITY,  UTAH.— It  is  stated  that  American  capiul  is  inter- 
ested in  a  group  of  mines  in  the  West  Kootenay  country,  British  Columbia, 
and  proposes  to  construct  an  electric  railway  from  the  mouth  of  the  Duncan 
River  several  miles  up  its  course,  with  side  lines  connecting  with  mining  camps 

WHATCOM,  WASH. — The  commissioners  of  Whatcom  County,  Wash.,  havr 
granted  a  franchise  for  an  electric  railway  between  Whatcom  and  Lynden 
to  C  A.  Wiatt,  G.   H.   Butters  and  C.  L.   Likins. 

CITY  OF  MEXICO,  MEX.— The  work  of  constructing  several  important 
extensions  of  the  Federal  District  Street  Railway  Company's  lines  in  the  City 
of  Mexico  is  delayed  on  account  of  the  failure  to  receive  the  rails  promptly  frori 
the  American  manufacturers.  Thirty  new  cars  have  been  ordered  for  use  on 
these  lines. 

T.'XMI'ICO.  MEX. — The  construction  of  the  new  street  railway  system  in  tbe 
city  of  Tampico.  is  now  in  progress.  A.  P.  Breton,  an  American,  is  at 
the  head  of  the  enterprise.  At  first  the  system  will  lie  operated  hy  mule  power, 
but  the  terms  of  the  concession  granted  to  Mr.  Breton  specifies  that  it  is  to  bc 
converted  into  an  electric  system  within  two  years  after  construction  is  -com- 
pleted. The  roail  is  planned  to  run  from  the  wharves  of  the  port,  through  the 
principal  streets  of  the  city  and  to  the  fashionable  seaside  suburban  resort  of 
Dona  Cecils,  and  thence  to  the  beach,  four  miles  from  the  city.  The  road  will 
l>e  ten  miles  long. 


THE  AUTOMOBILE. 


AUTOMOBILE  ENDURANCE  TEST— Some  thirty  automobiles  are  al- 
ready entered  for  the  500-mile  reliability  contest.  New  York  to  Boston,  of  the 
Automobile  Club  of  America.  All  are  gasoline  or  steam.  Mr.  A.  L.  Riker  has 
entered  ore  gasoline  made  by  the  I.,ocomobile  Company  of  America,  of  his 
design,   and   the  Wardl^eonard  Electric  Company  has  two  gasolines. 


New    INDUSTRIAL    COMPANIES. 


THE  LA  BOITEAUX  COMPRESSED  AIR  ELECTRICAL  COMPANY,  of 
Cincinnati.  Ohio,  has  been  incorporated  with  a  capital  of  $100,000. 

THE  SPARTANBURG  ELECTRICAL  MACHINERY  COMPANY,  of 
Spartanburg.  S.  C.  has  applied  for  a  charter.     Its  capital  stock  is  $8,000. 

THE  BOSTON  ELECTRIC  FAN  AND  HEATING  COMPANY,  of  New 
York  City,  has  been  incorporated  at  Dover.  Del.,  with  an  authorized  capitsl 
of   $225,000. 
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THE  MODERN  ELECTRIC  COMPANY  has  been  incorporated  at  Cam- 
den, N.  J.,  with  a  capital  stock  of  $300,000,  by  Jas.  W.  Forster,  Samuel  Forster 
and  A.  A.  Rolf. 

THE  REVERSIBLE  ELECTRIC  CAR-SIGN  COMPANY  has  been  char- 
tered at  Richmond,  Va.,  to  manufacture  electric  signs  and  other  specialties. 
Mr.   W.    M.   Glazebrook   is  president. 

THE  NEW  YORK  ELECTRIC  HEADLIGHT  AND  TRAIN  LIGHTING 
COMPANY,  of  Yonkers,  N.  Y.,  has  been  incorporated  at  Albany,  with  a 
capital  stock  of  $i,ooo.  The  directors  are  H.  D.  Crippen  and  W.  J.  Huston, 
of  New  York  City,  and  F.  A.  Curtiss,  of  Nutley,  N.  J. 

THE  NATIONAL  TELEGRAPH  NEWS  COMPANY,  has  been  incorporated 
at  Hillsboro,  111.,  the  capital  stock  being  $150,000.  The  incorporators  and  direc- 
tors are  L.  M.  Martin,  A.  K.  Bromn,  F.  E.  Crawford,  A.  T.  Stewart  and  W.  R. 
Stewart,  Jr.     The  principal  office  is  to  be  located  at  Chicago. 


LEGAL. 


A  BRAKE  ORDINANCE.— At  Detroit,  on  Sept.  13,  Judge  Phelan  handed 
down  a  decision  upholding  the  city  ordinance  requiring  the  street  railway  com- 
pany to  operate  its  cars  with  electric  or  air  brakes.  He  found  the  street  rail- 
way company  guilty  of  violating  the  ordinance  and  imposed  a  fine  of  $50.  The 
case  will  be  appealed  by  the  company  to  the  State  Supreme  Court,  and  perhaps 
to  the  United  States  Supreme  Court.  In  his  decision  Judge  Phelan  says: 
"The  point  was  made,  and  is  still  insisted  upon  by  the  respondent,  that  this 
ordinance  is  ultra  vires,  and  beyond  tli  e  corporate  power  of  the  City  of  Detroit 
to  enact  as  municipal  legislation,  and  this  may  be  true,  unless  this  municipal 
legislation  can  be  supported  as  a  just  exercise  of  police  power  to  protect  the  lives 
and  limbs  of  its  citizens  and  sojourners  within  limits  from  undue  risk.  If 
this  ordinance  has  a  tendency  to  preserve  life  and  limb  and  avoid  deplorable 
accidents  in  any  considerable  degree,  it  is  my  duty  to  sustain  it.  I  believe 
this  will  be  the  effect." 


PERSONAL. 


MR.  C.  P.  PLATT,  of  the  sales  department  of  th-j  Kellogg  Switchboard  & 
Supply  Company,  of  Chicago,  is  confined  to  his  house  with  typhoid  fever.  His 
many  friends  hope  for  a  rapid  recovery. 

MR.  HARRY  DE  STEESE,  formerly  of  the  Western  Electrical  Company,  has 
become  connected  with  the  .Stuart-Howland  Company,  of  Boston,  and  will  have 
charge  of  its  New  York  oiSce,  a  position  for  which  his  familiarity  with  the 
electric   railway  field  gives  him  special    qualifications. 

MR.  J.  R.  WHARTON,  manager  of  Butte,  Montana,  Electric  Railway,  had 
charge  of  the  exhibition  in  connection  with  the  recent  meeting  at  Butte  of  the 
International  Mining  Congress.  The  success  of  this  feature  was  so  great  that 
the  exhibition  will  be  kept  permanently  in  that  place,  though  it  may  be  shown 
at  the  St.  Louis  Fair. 


EDUCATIONAL. 


THE  ASSOCIATION  OF  ELECTRICAL  AND  MECHANICAL  EN- 
GINEERS has  been  formed  out  of  the  members  of  the  senior  class  of  the 
University  of  California  college  of  mechanics.  Bi-weekly  meetings  will  be 
held,  and  at  intervals,  tours  of  inspection  through  electrical  and  mechanical 
plants  will  be  made.  The  officers  of  the  organization  are  Robert  Sibley,  pres- 
ident; A.  J.  Turner,  vice-president;  K.  Philips,  Secretary;  C.  C.  Murray, 
treasurer. 


Zmbc  Botes. 


THE  YOUNGSTOWN  MANUFACTURING  COMPANY,  Youngstown, 
Ohio,  is  working  up  a  very  large  business  in  the  manufacture  of  electric  cranes. 

THE  GOLTZ  ENGINEERING  COMPANY,  Chicago,  m^kes  a  specialty  of 
manufacturing  metal  block  letters  for  electric  signs.  Its  new  bulletin  No.  3, 
just  published,  should  be  in  the  hands  of  firms  installing  electric  signs. 

THE  COLONIAL  ELECTRIC  COMPANY,  Ravenna,  Ohio,  has  elected 
directors  as  follows:  T.  H.  Gillmer,  E.  W.  Gillmer,  E.  E.  Nash,  E.  E. 
Roberts  and  W.  C.  Ward,  of  Warren;  W.  C.  Gans,  of  Youngstown,  and  J.  B. 
Estabrook,    of    Ravenna. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  advising  the  trade 
to  anticipate  their  requirements  in  the  matter  of  Butmann  wattmeters.  The 
growing  popularity  of  this  meter  is  bringing  a  rush  of  orders  that  is  bound  to 
tax  the  capacity  of   the   factory. 

THE  GARVIN  MACHINE  COMPANY,  New  York,  has  just  issued  a  cata- 
logue (No.  12)  descriptive  and  illustrative  of  its  line  of  duplex  drill  lathes, 
hand  lathes,  slide  rests  and  spring  coilers.  The  dimensions  of  the  different 
machines   are   given    in    tabular    form. 

NORTHERN  MULTIPOLAR  MOTORS.— The  Northern  Electrical  Manu- 
facturing Company,  Madison,  Wis.,  in  its  bulletin  No.  29,  very  fully  describes 
and  illustrates  the  construction  of  its  line  of  power  motors.  Illustrations  shou 
the  details  of  the  machine  very  clearly. 

THE  STEAM  &  ELECTRICAL  EQUIPMENT  COMPANY,  Pittsburg,  has 
recently  sold  a  190-kw  Stanley  6o-cycle,  2200-volt  two-phase  alternator  to  the 
Poughkeepsie  Light,  Heat  &  Power  Company,  and  a  io8-hp  Babcock  &  Wilcox 
boiler  to  the  Waynesburgh   Electric  Light  &  Power  Company. 

INJECTORS. — Metropolitan  injectors  constitute  the  subject  of  a  48-page 
pamphlet  just  issued  by  the  Hayden  &  Derby  Manufacturing  Company,  85 
Liberty  Street,  New  York.  The  oamphlet  is  artistically  illustrated  and  gives 
much  specific  and  general  information   on  the  subject   of  injectors. 


COPPER  PRODUCTS.— The  Eurelca  Tempered  Copper  Company,  North 
Last,  Pa.,  has  just  issued  a  48-page  catalogue  and  price-list  of  its  copper  and 
brass  products  for  all  purposes.  The  illustrations  include  commutator  seg- 
ments, street  railway  commutators,  Brush  segments,  brushes,  and  a  line  of 
switches. 

"INDUSTRIAL  RAILWAYS  FOR  SHOP  TRANSPORTATION,"  is  the 
title  of  a  pamphlet  recently  brought  out  by  the  C.  W.  Hunt  Company,  West 
New  Brighton,  Staten  Island,  N.  Y.  Six  of  the  eight  pages  are  entirely  taken 
up  by  illustrations  of  installations  of  this  class.  The  advantages  possessed  by 
the  Hunt   system  of  "Industrial"   railways  are   briefly   pointed  out. 

THE  LINK-BELT  ENGINEERING  COMPANY,  Nicetown,  Philadelphia, 
Pa.,  has  issued  a  pamphlet  illustrating  and  describing  a  few  special  applica- 
tions of  its  machinery  in  railway  and  steamship  work.  The  illustrations  show 
locomotive  c.-'aling  stations  and  ash-handling  plants  in  practical  operation  in 
various  parts  of  the  country,  and  actual  installations  of  freight  carriers  for 
loading   and   unloading   vessels. 

SCALE  IN  BOILERS.— The  Harrison  Safety  Boiler  Works  have  issued  t 
pamphlet  entitled,  "That  no  Scale  Shall  Form  in  Boilers,"  and  devoted  to  an 
account  of  the  Sorge-Cochrane  system  of  feedwater  heaters  and  purifiers.  The 
principle  of  this  system  is  to  heat  the  feed  water  almost  to  the  boiling  point, 
and  by  a  simple  mechanical  and  chemical  treatment  remove  the  scale-forming 
constituents  and  neutralize  any  free  acid  present. 

VICTOR  INSULATORS.— Mr.  Fred.  M.  Locke,  Victor,  N.  Y.,  has  just  is- 
sued a  very  artistic  catalogue  containing  illustrations  of  his  extensive  line  of 
high-tension  insulators  and  accessories.  Besides  insulators,  there  are  several 
views  of  high-tension  lines  in  California  for  the  insulation  of  which  Victor 
insulators  are  used.  Accompanying  the  illustrations  of  the  insulators  are  given 
the  dimensions,  and  at  the  back  is  given  a  list  of  plants  using  Locke  in- 
sulators and  pins. 

BULLOCK  BULLETINS.— Bulletins  1002,  1003  and  1012  of  the  Bullock 
Electric  Manufacturing  Company,  have  for  their  respective  subjects,  Bullock 
type  "N"  motors;  marine  lighting  and  power  sets  and  direct-current  multipolar 
motors.  Each  of  the  bulletins  is  profusely  illustrated,  the  apparatus  being 
shown  in  complete  detail,  not  only  by  photographic  reproductions,  but  also  by 
line  drawings.  In  the  first-mentioned  bulletin  a  large  number  of  machine  tools 
are  shown  fitted  with  Bullock  motors. 

BRAZING  IRON. — The  American  Brazing  Company  has  absorbed  the  Amer- 
ican Ferfofix  Company,  together  with  its  American  rights,  for  a  process  re- 
cently brought  out  in  Germany  for  brazing  iron.  It  is  claimed  that  by  this  pro- 
cess iron  may  be  brazed  so  that  a  mended  joint  is  stronger  than  an  unbroken 
section  of  the  same  area.  It  is  also  claimed  that  the  process  can  be  used  for 
mending  broken  castings.  The  company  announces  that  its  plans  are  to  reach 
directly  every  responsible  blacksmith  in  the  country. 

MANVILLE  FIRE  EXTINGUISHER.— The  H.  W.  Johns-Manville  Com- 
pany, New  York,  has  added  another  and  valuable  article  to  its  long  list  of  prod- 
ucts, in  the  form  of  a  fire-extinguishing  pow'der.  The  powder  is  enclosed  in 
decorated  tubes  which  may  be  hung  in  convenient  places  in  the  house,  office, 
factory  or  warehouse,  and  is  always  ready  for  immediate  use.  It  is  stated  to  be 
non-poisonous,  will  not  freeze,  cake  in  the  tubes,  is  not  affected  by  dampness  and 
will  not  deteriorate  with  age.  A  neat  booklet,  just  issued  by  the  company,  tells 
all   about  this  interesting  product. 

THE  READING  GAS  &  ELECTRIC  FIXTURE  CO.,  Reading,  Pa.,  has 
appointed  the  Carleton-Chase  Electric  Co.,  Havemeyev  Building,  New  York, 
selling  agent  for  its  line  of  electrical  apparatus  including  knife  switches,  panel, 
switch  and  tablet  boards  and  electric,  combination  and  gas  fixtures.  Owing 
to  its  recent  consolidation  with  tKe  National  Brass  &  Iron  Works,  the  Reading 
Gas  &  Electric  Fixture  Co.  is  in  possession  of  greatly  increased  manufacturing 
facilities  and  can  guarantee  not  only  first-class  work,  but  what  is  of  almost 
equal   importance — prompt  shipments. 

WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of  St.  Louis,  general  sell- 
ing agents  for  A-B  arc  lamps,  reports  that  the  demand  is  increasing  steadily, 
and  that  it  anticipates  an  unus>.-ally  heavy  Fall  business.  It  states  that  it 
now  has  over  100,000  of  these  lamps  in  general  use,  and  that  it  is  being  rapidly 
adopted  by  most  of  the  larger  cities.  This  is  one  of  the  oldest  arc  lamps  on  the 
market,  and  as  the  A-B  Company  has  devoted  its  exclusive  attention  to  the 
manufacture  of  arc  lamps,  it  has  lost  no  opportunity  to  improve  them  in  every 
way.  These  lamps  are  made  with  weatherproof,  solid  copper  or  pressed  steel 
cases,  and  for  all  circuits.  The  company  issues  a  number  of  bulletins  describ- 
ing these  lamps  fully,  which  are  mailed  on  application. 

LUNKENHEIMER  CATALOGUE.— The  e.xtent  of  the  business  of  the 
Lunkenheimer  Company  may  be  appreciated  fro.i.  a  perusal  of  its  latest  cata- 
logue which  contains  208  pages  of  description  and  illustrations  of  its  complete 
and  extensive  line  of  steam  specialties.  The  variety  of  ihe  brass  and  iron 
steam  specialties  produced  by  this  company,  as  shown  by  this  catalogue,  is 
quite  sui  prising,  and  with  one  or  two  exceptions  all  of  the  goods  listed  are 
entirely  manufactured  by  the  company.  The  company  expects  to  occupy  its 
new  factory  buildings  by  the  end  of  this  year.  These  buildings,  it  is  stated, 
will  be  unsurpassed  by  any  similar  structures  of  their  kind.  Every  steam 
engineer  will  be  interested  in  this  catalogue,  a  copy  of  which  will  be  sent  free 
on   application. 

INCANDESCENT  LAMPS. — The  Sawyer-Man  Electric  Company,  Now 
York,  has  issued  a  handsome  pamphlet  giving  a  historical  sketch  of  the 
incandescent  lamp,  and  a  very  clear  description  of  the  process  of  man- 
ufacturing the  Sawyer-Man  lamp.  The  manufacture  of  this  lamp  was 
the  subject  of  an  illustrated  article  in  Electrical  World  and  Enginekr 
of  Aug.  16,  last.  The  pamphlet  is  very  artistically  and  profusely  illus- 
trated with  views  of  historical  lamps  and  shows  applications  of  incandescent 
lamps  for  illumination  and  decoration,  some  notable  buildings  and  establish- 
ments being  included.  The  illustrations  of  the  various  steps  in  the  manufac- 
ture of  the  Sawyer-Man  lamp  are  especially  interesting  and  the  descriptive 
matter  gives  much  information  that  is  not  generally  known  concerning  this 
industry.  The  booklet  will  likely  become  a  very  desirable  addition  to  elec- 
trical  libraries  for  reference  on  accovint  of  the  information  it  contains. 
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UNITED  STATES  PATENTS  ISSUED  SEPTEMBER  9,   1903. 

■    '   '      \Vm.   A    Rr—  •  f'ntetit  Attorney,    140  Nasrau   St.,   N.  Y.] 

\TOKV  C  I-AV;  J.  M.  VtU,  Arlington,  X.  J.    App. 

hic'j    .TTjA      16,     ivoi.       •-'•■     ,-■»      458> 
70l.$59-     TROLLEY  POLE;  C  D.  Jcnncr.  Indianapolis,  Ind.     App.  filed  Diz. 
f>     ....         »    .^.. ......   ..<    ■>,    v.ifih   of  the    pole    U  composed   of    a   spiral 

^   seated    at    the    bottom   of    a    bowl-like 
icgardlcss   of  the   direction   in   which   it 
turns. 

-.  K  ,,.,.       t  u  \f  I  (Ik    VMAI  CAM;  G.  R.  Tuttlc,  Grass  Valley.  Cal.     App.  filed 

h  to  catch  the  amalgam  flowing  in  stamp-mills, 

■  ^■.  the  path  of  movement  of  the  amalgam,  the 
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'fing  com)M>M->l   iif  two  kincU  of  metals,   whereby  a   current   is  estab- 
-  I  and  the  amalgam  attracted  to  the  cells. 

7o«,65j.  INCANDESCENT  ELECTRIC  LAMP;  A.  W.  W.  Miller,  South 
Orange,  N.  J.  App.  filed  Oct.  17.  1901.  A  lamp  which  may  be  readi'y 
i>t>ened  al  the  neck  lur  cleaning  and  inserting  a  new  filament,  reclosed,  ex- 
hau«trd  and  sealed. 

70S.656.  ELECTRIC  RAILWAY;  T.  E.  Murray  and  J.  Van  VIeck,  New 
York,   N.  Y.     App.  filed   Feb.   26,  190a.     (See  page  461.) 

70«,6«4-  COMMUTATOR  BRUSH  HOLDER;  \V.  J.  Richards.  Milwaukee. 
Wis.     App.   filed  Jan.   30,   190a.     Details. 


8.;  10.— Circuit    Breaker. 

ro8.67t.  AMISHMII  ATTACHMENT  FOR  TKI.Kl'HONE  MOUTH- 
PIECES; H.  C  Smith  and  M.  H  Woolscy.  San  Francisco,  Calif.  App. 
filed    1>' J.      (Sec   page   458-) 

708.693.     .1  BOX;  W.   F.  Itosscrt.  Utica,  N.  Y.     App    filed  June  4. 

•  903.     1 ,.,.,„«  pieces  arc  fixed  to  the  comers  of  the  boxes  and  senre 

as  supporting  feet  therefor. 


708, 

708 
708 

708 
708, 


708 


708 


708 
708 


708 
708 


708 


694.  A  METHOD  OF  MANUFACTURING  SECONDARY  BATTERY 
PLATES;  Geo.  H.  Christian,  Cleveland,  Ohio.  App.  filed  Dec.  7,  1901. 
In  the  formation  of  lead  plates  the  peroxide  is  reduced  in  an  electrolyte 
containing  a  compound  of  an  organic  reducing  agent  and  an  alkaline  earth, 
such  as  exalate  of  potassium,  sodium,  etc. 

,69s  METHOD  OF  MANUFACTURING  PLATES  FOR  SECONDARY 
BATTERIES;  Oo.  H  Christian,  Qeveland.  Ohio.  App.  filed  Dec.  ; 
1 901.     The  above  patent  with  a  different  phraseology  of  cla-ms. 

.708.  ELECTRODE  SEPAR.\TOR  FOR  BATTERIES;  Arthur  W.  Harn 
son,  Los  Angeles,  Calit.  App.  filed  May  7,  1902.  A  plate  separator  made 
from  the  tree  yucca  from  which  the  fine  fibrous  material  has  been  extracted 
without  destroying  the  fibre,  by  boiling  in  sulphuric  acid  or  caustic  soda. 

,710.  CIRCUIT  BREAKER;  E.  M.  Hewlett,  Schenectady,  N.  Y.  App.  filed 
Sept.  29.  1898.  Two  independent  switches  operated  simultaneously  by  a 
tripping  coil. 

,724.  OPERATING  MECHANISM  FOR  MOTOR  CONTROLLERS;  F.  A. 
Merrick  and  J.  D.  Forrer,  Johnstown,  Pa.  App.  filed  Feb.  12,  1901.  A 
mechanical  relation  of  the  reverse  and  regulating  switch-handle,  whereby 
it  becomes  inconvenient  for  the  motorman  to  operate  the  reverse  switch 
unless  the  regulating  switch  is  at  its  off  position.  Although  subject  to  such 
inconvenience  the  reverse  switch  may  be  operated  at  any  time  and  in  all  ' 
positions  of  the  regulating  switch. 

.755.  ELEVATOR;  M.  A.  Chennam,  San  Francisco,  Cal.  App.  filed  Jan. 
26,  1901.  A  system  in  which  the  car  can  be  started  in  either  directioa 
and  stopped  at  a  particular  landing  by  a  person  located  on  any  floor. 

,796.  BLEACHING  APPARATUS;  Chauncey  Cook  Clark.  Philadelphia, 
Pa.  App.  filed  Jan.  22,  1901.  The  separation  of  chlorine  gas  from  com- 
mon salt  is  produced  by  a  series  of  electrodes  suspended  in  the  salt  solu- 
tion, the  residium  falling  to  the  bottom  of  the  receptacle  where  means  are 
provided  for  its  removal.  The  heat  forming  during  electrolysis  is  absorbc'l 
by  a  series  of  tubes  in  the  solution,  through  which  cold  water  is  circulated. 

,803.  DYNAMO  AND  MAGNETO  ELECTRIC  MACHINE;  N.  H.  Edger- 
ton.  Philadelphia.  Pa.     App.   filed  Aug.  22,   1901.     Details  of  construction. 

,875.  DYNAMO  AND  MAGNETO-ELECTRIC  MACHINE,  N.  H.  Edger- 
ton.  Philadelphia.  Pa.  App.  filed  May  23,  1902.  The  combination  with 
segregated  fields  of  soft  iron,  energized  by  currents  flowing  through  the 
armature  circuit  only,  of  an  annular  inclosing  frame  of  diamagnetic  material, 
and  an  armature  within  said  magnets  having  its  windings  parallel  with  its 
shaft,  and  at  right  angle  to  the  laminated  field. 

,921.  PROCESS  OF  MANUFACTURING  CALCIUM  CARBIDE;  I.  L. 
Roberts,   New  York,  N.   Y.      App.  filed   March   18,    1897.      (See  page  456.) 

,927.  DFVICE  FOR  CONNECTING  THE  ELECTRICAL  GEAR  OF 
ELECTRIC  CARS;  A.  Siemens.  Wcstover.  Milford-On  Sea,  England.  App. 
filed  March  24.  1902.  To  mechanically  connect  the  shaft  of  a  controller  on 
one  car  with  that  on  another,  the  controllers  are  mounte<l  in  swinging 
boxes  below  the  car  coupling  and  their  shafts  rigidly  connected.  This  per> 
mits  motion  of  the  controllers  inde|)endent  of  the  cars. 

,960.  METHOD  OF  CONTROLLING  ELECTRIC  MOTORS;  J.  C 
Henry.  Denver.  Colo.  App.  filed  June  3.  1899.  A  method  of  starting  • 
pair  of  motors  consisting  of  first  placing  them  in  parallel  in  opposite  reU- 


708.9^7.      Dcvue    for   Connecting   the    Electrical    CJear   of   Electric    C*t%. 

tion  to  each   other,  each   armature   being  in  scries  with   the  corresponding 

field  and  cro»»connecting  them  so  that  each  armature  is  in  shunt  with  the 

field  of  the  other  motor. 
708.961.     METHOD  OF  CONTROLLI.NG  ELECTRIC  MOTORS;  J.  C    " 

Denver.  Colo.     App.  filed  April   i,  1901.     The  method  of  controlli-  . 

rality  of  electric  motors,  whose  field?  are  excited  by  a  circuit  indc; >..; 

of    the   armature,    which    consists   in    starting   with    the   armatures    in   seric* 

and  the  fields  in   parallel  and  speeding  up  by  changing  the  field*  to  aerie* 

without  breaking  their  circuit. 
708.963.      ELECTRIC    VEHICLE.      S.    A.    Henry.    Denver.   Colo.      App.    (Ued 

June  3.   1899.     The  motors  are  employed  to  operate   and  stop  a  vehicle  to 

regenerate  to  the  battery   in   the  form   of  electricity  the  energy  ordinarily 

de»troyed  by  the  application  of  factional  brakes  where  they  arc  used  to  oref- 

come  the  force  of  moirentum  or  grtvity. 
708.969.      ELECTRIC    RAILWAY;    T.    E.    Murray    and    J.    Van    VIeck,    Ne» 

York.  N.  Y.     .\pp.  fileil  March  14,  1902.     (See  page  461.) 
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The  Fire  Engineers. 

No  more  useful  body  of  men  exists  in  the  ranks  of  public  servants 
than  that  represented  in  this  city  last  week  by  the  Fire  Engineers, 
who  held  a  most  successful  convention.  Their  work  has  many  points 
of  contact  and  relationship  with  the  various  branches  of  electricit)-, 
and  the  development  of  the  modern  fire  alarm  telegraph  service  is, 
indeed,  closely  associated  with  the  efforts  and  inventions  of  several 
of  the  most  prominent  among  pioneer  Am.erican  electricians.  This 
chapter  of  history  was  admirably  reviewed  by  Mr.  Stover  in  a  paper, 
of  which  note  is  made  elsewhere.  One  passage  of  his  paper  is,  how- 
ever, so  striking  that  we  have  reserved  it  for  quotation  here,  as  it  will 
arouse  painful  surprise,  we  believe,  in  the  minds  of  many  people  who 
have  been  educated  to  consider  the  fire  alarm  telegraph  system  of 
New  York  the  best  in  the  world.  He  said :  "Since  1865,  when  the 
fire  department  of  the  city  of  New  York  by  legislative  enactment  was 
first  organized  as  a  paid  department,  it  has  been  generally  known  as 
a  splendidly  equipped  and  highly  efficient  department ;  but  I  regret 
to  say  that  it  has  always  been  behind  in  its  means  for  giving  pronipt 
alarms.  It  adhered  to  its  watchmen  and  bell  towers  with  but  slight 
attempts  at  improvements,  until  1869,  when  the  Farmer  &  Channing 
system,  as  improved  by  Gamewell  &  Co.,  who  had  become  its  pro- 
prietors, was  introduced — the  system  having  then  beeri  in  successful 
use  in  Boston  for  a  period  of  seventeen  years.  With  some  exceptions 
in  its  central  office  equipment,  about  50  modern  type  of  signal  boxes, 
and  the  undergrounding  of  its  wires,  the  system  in  New  York  re- 
mains to-day  substantially  the  same  as  when  completed  in  i860. 
Brooklyn,  however,  has  a  much  better  record.  Long  before  New 
York  it  had  a  system  of  fire  alarm  telegraph,  and  in  1884,  thanks 
to  Hon.  Seth  Low  (then  its  mayor),  who  personally  investigated  the 
subject,  the  city  adopted  the  non-interference  type  of  signal  boxes, 
notwithstanding  the  cost  was  considerably  in  excess  of  the  type  of 
boxes  then  in  use.  Other  improvements  followed,  including  a  com- 
plete central  office  equipment  in  1892." 


We  fear  that  this  serious  impeachment  of  the  fire  alarm  telegraph 
system  of  the  largest  city  of  the  country  is  but  too  well  founded. 
Where  the  blame  lies,  w-  will  not  attempt  to  say,  but  unless  we  are 
greatly  in  error  the  equipment  and  the  stafif  are  utterly  inadequate 
to  the  requirements.  What  is  true  of  Manhattan  Island  may,  in 
fact,  apply  to  other  large  centers  of  population  and  property.  Our 
own  observation  may  be  but  casual  and  uninformed,  but  it  is,  never- 
theless, our  sincere  belief  that  the  fire  engineeiing  departments  gen- 
erally need  being  brought  up  to  date  in  respect  to  electrical  apparatus, 
the  swifter  intercommunication  of  alarms  and  signals,  and  the  auto- 
matic detection  of  incipient  fires.  The  warning  uttered  by  Mr. 
Stover  is  not  to  be  dismissed  lightly  as  prompted  by  self-interest; 
for  there  is  altogether  too  much  at  stake  for  all  of  us ;  and  until  it 
is  shown  to  be  without  reason,  the  impression  it  leaves  is  most  de- 
pressing, as  well  -for  the  public  as  for  the  insurance  companies. 


The  St.  Louis  World's  Fair. 

If  the  plans  of  Director  Goldsborough  relating  to  the  electrical 
part  of  the  St.  Louis  Exposition  receive  the  required  support  from 
the  electrical  industry,  the  electrical  feature  of  the  show  will  un- 
doubtedly form  one  of  its  greatest  attractions.  It  is  the  intention 
to  give  a  prominent  place  to  working  exhibits,  and  for  this  purpose 
2,000  horse-power  will  be  reserved.  It  was  pretty  well  demonstrated 
at   the   Paris   Exhibition,   and   more   recently   at   the   Pan-American 
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show,  that  the  day  has  about  passed  when  a  mere  display  of  electrical 
apparatus,  such  as  can  be  made  in  a  hall,  possesses  features  to  in- 
terest the  general  electrical  public.  ■  rrical  visitors.  It  is 
out  of  question  to  exhibit  the  huge  ;  1  actually  represent 
the  latest  developments  in  electrical  engineering,  and  in  other  lines 
there  is  not  much  to  show  which  has  not  been  worn  threadbare  at 
previous  expositions.  Even  if  some  of  the  workuig  exhibits  may  not 
involve  processes  of  intrinsic  interest,  they  will  nevertheless  serve 
to  attract  the  attention  always  given,  in  the  words  of  Devery,  to 
"son-.cthin'  doing."  Who  would  not  stop,  for  example,  to  see  a  dry 
cell  constructed,  an  incandescent  lamp  manufactured  or  a  telephone 
apparatus  assembled.  That  the  plans  of  the  exhibition  referred  to 
appeal  to  those  most  directly  interested  appears  to  be  indicated  by 
the  endorsement*  thus  far  received,  resolutions  in  support  of  the 
work  having  been  passed  by  the  National  Electric  Light  Association, 
the  Independent  Telephone  Association,  and  more  recently  by  the 
American  Electrothcrapeutic  Association  and  the  American  Electro- 
chemical Society.  While  manufacturers  and  others  have  parted  with 
much  of  their  old-time  enthusiasm  for  exhibitions,  the  St.  Louis 
World'j  Fair,  owing  to  the  enormous  appropriations  from  Congress 
and  its  comprehensive  plans,  cannot,  from  the  standpoint  "^  <fU- 
intcrcst,  well  be  neglected. 


Canal  Towage. 

Recent  developments  in  the  use  of  electricity  in  respect  to  canal 
towage,  which  are  being  made  in  Europe,  are  attracting  the  attention 
of  those  connected  with  the  canals  of  the  Dominion,  according  to  our 
Canadian  correspondent.  In  Canada,  the  water  ways  of  which  are  to 
be  greatly  enlarged  and  extended  in  the  near  future,  the  applica- 
tion of  electricity,  as  a  motive  power  for  the  vessels  traversing  them, 
will  necessarily  be  of  the  very  first  importance.  The  development  of 
electric  towage  in  Belgium  is  being  watched  with  much  interest.  It 
is  said  that  a  scheme  is  now  being  considered  for  the  establishment 
of  an  electric  system  of  towage  on  the  Ridcau  Canal,  which  terminates 
at  the  city  of  Ottawa  on  one  end.  Il  is  claimed  that  there  arc  no 
great  difficulties  in  the  way  of  operating  such  a  system,  abundant 
water  powers  being  on  all  sides  to  furnish  dcclricity.  On  the  com- 
mercial canal  routes  of  the  Dominion,  the  adoption  of  electricity 
to  the  needs  of  the  traffic  will,  it  is  argued,  not  only  be  a  saving  in 
money,  but  tend  to  conserve  the  canal  banks,  as  the  wash  <>ccasioned 
by  propellers  will  cease  to  cause  injury.  It  may  not  be  long  before 
electric  power  wilt  be  moving  the  barges  on  Canadian  canals. 


It  will  be  remembered  that  a  few  months  ago  we  gave  the  latest 
results  «)f  the  w(»rk  df>nc  in  Belginm.  under  the  (ierard  plan,  with 
automobiles  with  three-phase  motors,  running  along  the  ordinary 
tnwpath.  There  the  work  is  associated  with  local  light  and  power 
distril>ution  Here  the  adoption  of  electric  canal  traction  lingers 
for  some  reason,  although  its  feasibility  has  been  pretty  well  demon- 
strated. From  time  to  time  such  schemes  as  those  referred  to  above 
are  mentioned,  and  then  they  drop  back  to  ohsctirity.  The  canal 
biiviness  is  not.  however,  a  very  progressive  one.  and  canals  owned 
by  the  various  States  seem  to  be  costly  investments.  But  this 
minl't  be  urged  a<>  a  reason  for  m.'  .il  of  methotU 

that  would  put  the  canals  on  a  p;l^  •  nt  them  from 

becoming  ob.solcte  pathways  of  commerce 


Thf.  Enclosed  Arc  Lamp. 

'liiere  arr  many  points  of  <icp.Trale  interest  in  the  figures  given  in 
the  ekctrical  census  rc|H>rt  in  these  columns  last  week.  Oiie  of  these 
relates  to  open  and  enclosed  arc  lamps.  It  appears  that  according 
to  tlio  retvirns  of  the  manufactvircrs.  the  number  of  open  arcs  made 
in  this  country  in  Kjoo  was  only  ^,^.656,  as  compared  with  IJU.SJI  of 
the  enclosed  type.  If  anything,  the  process  here  disclosed  has  been 
.iccentiiated  in  the  two  years  that  have  elapsed,  and  the  number* 
wimld  now  be  even  more  at  variance.    Here  is  exhibited,  at  anv  rate. 


in  definite  form,  the  remarkable  revolution  undergone  by  the  arc 
lighting  induct r\  in  the  second  half  of  the  decade,  and  its  present  de- 
velopment along  the  newer  lines  to  the  almost  total  neglect  of  the 
older.  In  this  change,  the  inventor  with  a  fundamentally  vi'nd 
idea  should  find  much  encouragement ;  for  the  enclosed  arc  was  re- 
garded as  hopeless  by  many  and  was  long  decried  after  i:  ' 
reached  the  stage  of  practical  application.  It  is  now  seen,  even 
most  critical,  that  there  were  no  really  insuperable  difficulties,  ano 
many  attendant  real  advantages,  so  that  a  most  valuable  de^•ice  ha- 
been  added  to  the  resources  of  the  art  of  illumination. 


Xot  to  go  outside  that  field,  we  think   stimulus  and  inspiraii-  • 
may  well  be  derived  from  such  a  showing  by  those  who  are 
ing  in  fields  barely  yet  recognized  as  practical  and  feasible  ! 
average  man.    We  know  that  in  many  quarters  the  long  and  a: 
labors  of  Mr.  Tesia  in  new  methods  of  electric  illumination  are  rt 
garded  as  more  or  less  visionary,  in  spite  of  the  fact  that  other    -' 
like  Mr.  Moore  and  Mr.  He-Avitt,  have  been  actuated  by  Hk. 
and  have  also  made  notable  advances.  We  have  heard  that  at  the  lair 
Edison  convention,  the  Xernst  lamp  was  pretty  well  "jumped  on' 
by  its  critics  there.     Of  course,  it  was  hardly  in  the  house  of  it- 
friends,  and  possibly  at  this  early  stage  it  is  not  all  that  the  centrai 
station  man  wants ;  but  here  again,  all  the  criticisms  leveled  at  ;' 
could  probably  be  duplicated  from  the  early  poundings  endured  V; 
the  enclosed  arc,  now  so  universally  popular  and  triumphant 


Submarine  Cables  in  Warfare. 

We  note   that,   according  to  some  journals,  a  new    w 
England  relates  to  the  possibility  of  her  submarine  cabK 
in  the  shallow  waters  off  the  coast  of  Xova  Scotia.     Evidences  ci 
British   agitation   en   this   subject   have  not   fallen   under  our  own 
observation,  but  the  topic  is  an  interesting  one.  and  it  it  has  not  in* 
deed  been  considered  by  the  British  .\dmiralty  and  militar>*  author 
itics,  we  should  indeed  be  astounded.    We  are  not  so  sure.  h<'^ 
that  grappling  for  cable  in   the  shallow   waters  off  Xova  Sc 
altogether  the  easy  and  pleasurable  pastime  depicted.     It  is  said  th;^' 
a  French  man-of-war  lay  off  the  coast,  in  1890.  ready  to  start      ' 
cutting  in  case  of  war;  but  we  surmise  that  there  were  one 
English  cruisers  around  the  comer.     If  we  had  cable  cutting 
we  think  our  preference  would  be  for  the  stmny  C  ' 
Spanish  sharpshooting  rather  than  the  foggy  banks  .. 
upper  Xorth  .\tlantic.    Besides,  even  when  the  coast  is  "clear."  v 
more  senses  than  one.  we  have  known  cable  ships  fitted  with  rr'  '-■  . 
appliances  and  exiK-rt  crovs  waiting  for  weeks  before  they  d.-< 
could   start  operations  for  repairing  cable  or  laying  new   s«  ■ 
Hence,  when  it  is  urged  that  "an  ordinary  sea-going  tug  wou.-i  w 
the  work  within  twenty-four  hours,  and  within  another  day  couM 
ha^e  every  one  of  them  broken."  we  must  be  excused  if  the  • 
is  offered  that  the  suggestion  did  not  cotne  from  a  submarin* 
engineer. 


Motors  in  Steel  Works. 

.\n  Mitrrc^ting  paper  read  l>cfore  the  Iron  and  State  Institute 
R.  M.  Darlcn.  of  Diisseldorf.  Germany,  recently  makes  note 
growing  use  of  motors,  hut.  to  our  way  of  thinking,  he  is  cir 
conservative  in  his  statements.  "The  use  of  electric  motors  for  ■ 
rolling  mills  is."  he  remarked,  "at  present  very  limited  and  wiK  , 
ably  only  be  adopted  in  case«i  where  the  electricity  is  generated  mot. 
civ  r  by  steam  power.     It  is.  however.  no>^ 

latj:  .ng  the  auxiliary  machinery  ab<iut  the   ; 

and  it  is  generally  regarded  as  certain  that  in  modern  works  it  vtl 
en'  •    the  low  pressure  hydraulic  machinery  wh*' 

m«  •  imon  use.     Still,  it  must  be  admitted  that  tb' 

precision  of  movement  in  cranes  and  hoisting  gear  is  certainly  n"  ; 
af  -  electric  means,  and  for  this  reason  many  practical  engi- 

ne works  still  have  a  preference  for  .ow-pressure  hydraulic 
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power,  especially  as  the  machinery  which  gives  it  effect  is  constantly 
being  improved."  This  strikes  us  as  a  serious  understatement  of  the 
facts  and  as  an  unjustified  criticism  in  regard  to  the  electric  crane 
and  hoists.  The  swiftness,  smoothness  and  delicacy  of  electric  crane 
operation  is  something  not  approached  by  any  other  kind  of  power. 
Mr.  Darlen  certainly  cannot  base  his  observation  on  American  prac- 
tice, and  we  refuse  to  believe  that  German  electric  cranes  and  hoists 
are  lacking  in  precision  of  movement  or  general  flexibility. 


The  A.merican  Electrochemical  Society. 

Elsewhere  we  print  a  report  of  the  meeting  last  week  at  Niagara 
Falls  of  the  American  Electrochemical  Society,  incorporating  therein, 
with  some  corrections,  our  report  of  the  session  of  the  first  two  days, 
which,  owing  to  a  delay  in  the  mails,  arrived  too  late  to  place  in  the 
body  of  last  week's  issue,  and  appeared  as  a  supplement  to  that  issue. 
.•\s  at  Philadelphia,  the  young  society  scored  a  success  at  its  Niagara 
meeting,  of  which  the  industry  represented  may  well  be  proud.  While 
almost  all  interested  in  electrical  matters  have  been  more  or  less 
aware  that  this  newest  branch  of  electrical  application  has  been  pro- 
ceeding with  great  strides,  the  full  strength  of  the  movement  was 
probably  not  generally  recognized,  and  has  only  recently  been  parti- 
ally disclosed  through  the  organization  and  meetings  of  the  American 
Electrochemical  Society.  Though  projected  only  about  six  months 
ago,  the  Society  has  already  nearly  400  members  enrolled,  and  at  its 
first  two  meetings  about  two  score  papers  were  presented,  of  a  quality 
unexpectedly  high,  in  view  of  the  newness  of  the  organization,  and  as 
representing  first  attempts  on  the  part  of  many  of  the  authors.  In 
the  earlier  days  of  electrical  development  it  was  a  subject  of  frequent 
comment  that  the  new  industry  attracted  to  it  the  ablest  and  most 
energetic  young  men  from  other  careers  and  from  the  schools ;  at 
Niagara  even  the  most  casual  observer  could  not  escape  being  im- 
pressed with  the  fact  that,  with  respect  to  personnel,  this  latest  de- 
velopment is  proceeding  along  similar  lines,  and,  moreover,  is  draw- 
ing som.e  of  its  best  material  from  the  older  electrical  fields. 


While,  as  noted  above,  the  papers  read  at  both  the  Philadelphia 
and  Niagara  Falls  meetings  are  on  the  average  of  excellent  quality, 
there  is  room  for  improvement,  both  with  respect  to  subjects  and  care 
in  preparation.  As  in  the  earlier  days  of  the  American  Institute  of 
Electrical  Engineers,  many  of  the  papers  doubtless  appeared  on  the 
programme  not  so  much  for  the  reason  that  the  authors  considered 
that  they  had  something  of  especial  value  to  communicate  to  the 
literature  of  electrochemistry,  as  in  response  to  solicitations  to  lend 
their  aid  in  filling  out  a  programme.  This  will,  of  course,  be  cor- 
rected in  time,  and  as  in  the  case  of  most  papers  now  presented  before 
the  older  electrical  body,  the  communications  will  then  represent  care- 
fully prepared  contributions  having  a  substantial  raison  d'etre.  A 
long  step  in  this  direction  will  be  taken  when  the  requirement  is  made 
that  all  papers  shall  be  delivered  in  sufficient  time  to  enable  them  to 
be  put  in  type  and  in  the  hands  of  members  in  advance  of  reading. 
While  the  discussions  at  Niagara  were  excellent  so  far  as  they  went, 
they  were  principally  confined  to  minor  points,  except  in  rare  cases 
where  one  of  the  audience  had  a  special  knowledge  of  the  specific  sub- 
ject as  a  whole.  Had  the  papers  been  printed  and  distributed  in  ad- 
vance, not  only  the  subject  matter  would  probably  have  received 
greater  care  in  preparation,  but  there  would  undoubtedly  have  been 
a  much  broader  range  of  discussion. 


As  at  the  first  meeting  of  the  society,  established  theory  fared  badly 
at  the  hands  of  some  of  the  authors.  One  paper  made  an  onslaught 
on  the  very  foundations  of  modern  science,  including  even  Newton's 
gravitation  theory ;  and.  for  the  edifice  tumbled  down,  the  new  cor- 
puscular hypothesis,  notwithstanding  its  present  slender  support,  was 
offered  as  a  substitute' — the  exchange  of  an  embryo  of  uncertain  future 
for  a  thing  of  bone  and  sinew.     The  dissociation  theory  as  a  whole 


was  attacked  on  the  basis  of  an  experiment,  doubtful  as  to  accuracy, 
and  yet  more  doubtful  as  to  application.  One  paper  proposed  a  new.' 
system  of  electrical  units,  based  upon  ^he  coincidence  that  500  am- 
peres flowing  for  one  day  will  liberate  almost  exactly  one  cubic  meter 
of  hydrogen,  which  will  weigh  almost  exactly  one  pound.  It  was  pro- 
posed to  adopt  the  unit  of  500  amperes  for  one  day,  and  call  it  a 
pound  col,  and  from  this  were  to  be  derived  other  units,  such  as  the 
colad  for  the  unit  of  capacity,  cojoule  for  the  unit  of  work,  etc.  While 
the  relation  brought  out  between  a  given  quantity  of  electricity  and 
a  correspor.'ling  volume  and  weight  of  hydrogen  is  an  interesting 
one,  and  might  serve  a  useful  purpose  as  an  empirical  unit  in  some 
kinds  of  electrolytic  work,  it  offers  little  basis  for  any  new  system 
of  units,  unless  the  relation  found  is  established  to  be  a  natural  one 
and  not  a  mere  coincidence.  There  is  probably  a  need  in  some  elec- 
trochemical operations  of  a  unit  of  quantity  larger  than  the  ampere- 
second  or  coulomb,  but  this  could  be  obtained  through  the  employ- 
ment of  the  ampere-hour  with  appropriate  prefix.  If,  for  example. 
500  amperes  per  day  represents  a  convenient  order  of  magnitude,  since 
it  is  equal  to  12  kiloampere-hours.  the  latter  multiple  unit  would 
appear  to  be  of  a  sufficiently  convenient  magnitude  to  meet  the 
need. 


Of  the  more  practical  papers  read,  one  by  Prof.  Hutton.  of  0\Vens 
College,  Manchester,  England,  described  a  process  for  the  working 
of  quartz  in  the  electric  furnace,  which  contains  commercial  prom- 
ise ;  and  Mr.  Fitzgerald  described  in  detail  a  method  of  testing  the 
commercial  value  graphite  electrodes.  A  paper  suggesting  the  use 
of  the  electric  furnace  in  the  magnetic  concentration  of  ores  met 
with  little  favor  from  those  who  joined  in  its  discussion.  In  view 
of  the  little  success  thus  far  achieved  in  the  concentration  of  low- 
grade  ores  by  the  inexpensive  dry  process,  there  is  certainly  not 
much  promise  in  a  method  which  calls  for  the  relatively  more  ex- 
pensive intervention  of  the  electric  furnace  with  the  accompany- 
ing expenditure  of  heat  in  fusing  the  entire  mass  of  raw  material. 
A  paper  by  ^Ir.  Woolsey  ]McA.  Johnson  performed  a  good  service 
in  setting  forth  the  real  facts  which  affect  the  density  of  current 
in  electrolytic  reduction  where  the  anode  contains  two  or  more 
metals.  In  practical  work  it  has  been  found  that  the  current  density 
must  be  reduced  when  the  cathode  contains  more  than  one  metal, 
but  it  has  been  considered  that  this  was  due  merely  to  the  undue 
carrying  effect  of  the  stronger  current.  Some  years  ago.  when  this 
difficulty  was  experienced  in  a  large  refinery,  a  great  loss  resulted 
in  operation  while  experimei.:s  to  obviate  it  were  carried  on.  the 
experiments  presumably  not  being  directed  by  a  proper  knowledge 
of  the  principles  involved ;  and  a  discussion  of  these  latter  *omis 
the  subject  matter  of  Mr.  Johnson's  paper.  The  concentration  cell 
of  Prof.  Carhart  was  the  subject  of  another  communication  to  the 
society,  and  the  clarifying  of  the  situation  by  the  previous  dis- 
cussion in  Philadelphia  and  that  at  Niagara  brought  out  that  in  this 
case,  as  in  so  many  others,  a  parado.x  when  analyzed  may  result  in 
still  more  firmly  establishing  the  theory  which  at  first  sight  it  ap- 
pears to  contradict.  Prof.  Haber,  in  a  paper  accompanied  by  ex- 
perimental demonstrations,  further  established  the  importance  of 
taking  into  account  secondary  reactions  that  may  occur  in  electro- 
lysis, and  which  may  give  rise  to  unexpected  results.  The  experi- 
ments performed  very  neatly  showed  the  eft'ect  of  electrolys:s  in 
a  solution  which  attacks  the  element  or  elements  released  by  electrol- 
ysis. A  paper  by  Mr.  Weightman,  on  cathodic  reduction,  also 
showed  how  unexpected  results  may  be  obtained  when  previous 
consideration  has  not  been  given  to  all  of  the  factors  that  may  enter 
into  an  operation.  These  several  papers,  as  well  as  some  read  in 
Philadelphia,  bring  out  the  fact  that  electrolytic  processes  are  far 
less  simple  than  was  formerly  supposed,  and  that  many  of  the  ac- 
cepted laws  of  electrolysis  require  considerable  qualification. 


4^2 


ELECTRICAL     WORLD     and    ENGINEER. 


Vol.  XL,  Xo. 


The  Convention  of  Fire  Engineers  in  New  York  City. 


VCIltlOJI    ■. 

bytl 
aiuJ  . 


:cct>?ful  con- 

at  the  Grand 

re  presented.    One  was 

and  its  effects  on  water 

es  and  cables,  in  which 

ii.iicnts  of  the  subject  but 

He  recommended  breaking 

"  .:  insertion  of  insulating 

iig  any  flow  of  current 

I  rack  would  have  to  re- 

icity  be  increased  either 

rails,  or  the  addition  of 

_      !.  an  increased  coal  bill 

would   be  the  result.     ITiis  plan   of   placmg   insulators   or    circuit 

breaker*  wa«  not  adopted  at  first,  because  none  had  been  devised. 

But   within  a  quite  recent  inrriod,  sucJi  circuit  breakers  have  been 

devi-  *  rid  and  used."     CapL  Brophy  added: 

"I:  nc  cities  a  natural  gas  system  of  piping  had  been 

ifKc  cable  to  the  dynamos  of  the  street  railway  sys- 

•Irain  them  of  current,  but  electrolytic  corrosion  took 

;ly  at  the  joints.    In  this  case  "necessity  was  the  mother 

,n'!  an  insulating  joint  was  devised  and  inserted  at 

system,  and  the  connection  to  the  dynamos 

li  time  no  corrosion  has  taken  place. 

"I  have  quite  recently  taken  measurements  between  the  natural  gas 

Iiipe*  and  the  rails  of  the  street  railway  in  Wheeling,  West  Virginia, 

«<»  ascertain  the  flow  of  current  from  pipes  to  rails,  also  to  ascertain 

the  flow  of  current  in  the  different  lines  of  pipes.     I  will  not  give 

here  a  list  of  these  measurements,  but  as  a  result  of' one  made  near 

■    '         1  300  amperes  flowing  from  pipe  to  rail,  the 

•r  rcjircscnting  a  little  over  3  horse-power. 

I  In  K'"  i'>.ii|>.in>  iia>  decided  to  place  insulating  joints  in  their  pipe 

t.  !ii      I  have  just  returned  from  Wheeling,  where  the  work  has 

I   far  enough  to  show  that  the  lines  wherein  these  joints 

!  placed  have  no  current  flowing  over  them,  and  when  the 

work  IS  cnn»plctc<l.  llu->e  pipes  will  not  act  as  return  feeders  for  the 

railroad,  and  electrolytic  corrosion  will  cease.     It  will  be  a  matter 

of  indifference  to  the  owners  of  thc«e  pipes  what  the  condition  of  the 

virrct  railway  tracks  may  be.     Not   .so  with  the  city  of  Wheeling. 

iKiwcver.    Up  to  the  present  time  the  return  or  stray  currents  were 

■'v  by  the  gas  and  water  pipes,  but  from  this  titnc  on  the 

-t  Ik-  lM)rne  by  the  water  pipe." 

.\li.  J.   W .   Siover,  president  of  the  (iaiiu-wrli   Fire  .Mann  Tele- 

Kfaph  0»m|»any,  presented  a   very  interi-sting  paper  on   "The   Pro- 

Krrss  of  Fire  .Marm  Tdrgraphy."     He  noted  that  the  ac^th  of  April 

last  marked  the  fiftieth  anniversary  of  the  introduction  of  the  F'armer 

ik  Channing  syntem  of  fire  alarm  telegraph  into  the  City  of  Boston. 

for  ctn   that  day,  1852.  the  firi^t  alarm   was  electrically  transmitted 

from  the  central  office  in  that  city  to  the  19  tower  l>ells  scattered  about 

the  city,  on  which  this  alarm  was  sounded.     It  was  fair,  however. 

In  call  aiirntinn,  he  said,  to  the   fact   that    Charles  Robinson,  who 

iph  into  Germany,  utilized   the  Morse 

•  years  prior  to  the  completion  of  the 

'rin  in  lk>sion)   for  signaling  the  existence 

US  and  engine  houses  in  New  York  City,  to 

watrhmrn  who  were  stationed  in  Im*II  towers.    New  York  was  at  that 

time  dividrtl  im-  r,uU\  lire  districts,  with  a  tower  bell  and  a  watch- 

in.TM  on  diity  -'  wrht  in  each  tower.    It  was  the  duty  of  these 

watchmen  to  i.-.^  .....   i..r  fires,  and  when  discovered,  to  strike  the 

nnmltrr  of  their  district  on  the  tower  bell      The  other  watchmen 

n  on  their  own  bells,  thus  spread- 
He  lluu  It  •  of  fire  alarm  systems 
down  to  the  1  .;i  first  to  the  evolution 
of  the  "atit.Miialu  nitrtn.r  ..y..triiis  and  tlTrn  to  the  intr»>duclinn  of 
the  "auxiliary."  primarily  intended  as  an  aid  to  regular  established 
municipal  sy«tem'»  in  giving  promptly  direct  alarms  to  fire  depart- 
ments. It  has  Iktu  in  successful  use  for  over  14  years,  and  has  never 
been  abandoneil  when  properly  installed  and  properly  cared  for.  Like 
every  other  new  invention  or  new  application  of  existing  methods 
and  means,  it  was  at  first  open  and  subject  to  many  criticisms:  but 
Mr.  Stover  felt  certain  that  a"  '  '  ns  have  l>een  over- 
come, and  that  as  the  system  j  vcs  favorable  con- 
sideration a'ld  the  favor  of  all  iho^c  \^h>>  axc  in  any  way  interested 
in  the  improvements  and  extension  of  mean«  for  the  transmission 


:.:jit  alarms  ior  lire.    He  said.  "I  am  aware  that  this  auxiliary 
-.:•.::    ui  fire  alarm  telegraph  was  not  received  as  favorably  in  somt 
quarters  as  it  should  have  been,  for  the  fact  that  it  was  erroneously 
believed  that  its  introduction  would  retard,  to  some  extent,  an  in- 
crease in  the  number  of  street  boxes  used  in  connection  with  regular 
systems  of  the  alarm;  but  experience  has  proven  the  fallacy  of  all 
such  apprehension.     In  many  cases  where  the  auxiliary  service  has 
been  brought  into  use,  special  street  boxes  have  been  purchased  by 
private  parties,  and  placed  where  they  could  be  used  by  everybody 
in  the  vicinity  in  case  of  need.     Another  objection  often  heard  was 
(and  I  may  say  isj  that  the  auxiliary  system  as  generally  used  dot^ 
not  indicate  the  exact  locality  of  a  fire.    Neither  does  a  street  box; 
but  I  have  been  frequently  told  by  chiefs  of  large  experience,  that 
there  was  never  any  trouble  in  discovering  a  fire  of  any  account,  when 
the  nearest  street  box  is  pulled.     However,  this  objection  has  been 
fully  provided  for,  and  wherever  it  is  desired,  those  who  control  the 
auxiliary  .system  stand  ready  to  furnish  a  number  of  devices  which 
completely  overcome  this  objection,  if  it  is  one.     I  am  confident  that 
the  auxiliary  system,  improved  and  perfected  since  its  introduction. 
can  be  relied  upon  to  do  all  that  is  claimed  for  it:  that  it  cannut 
when  properly  installed,  under  any  circumstances  interfere  with  the 
integrity  or  operation  of  a  municipal  plant.     It  has  been  in  use  in 
this  city  for  more  than  six  years,  and  notwithstanding  it  encountered 
from  the  start  the  bitter  opposition     of  interested  and  prejudiced 
parties,  it  steadily  won  its  way  until  January  1st  of  this  year,  when  it 
had  in  use  over  2.400  boxes — a  numbcT  equal  to  the  number  of  street 
Ixjxes  in  use  in  Greater  New  York.     It  has  received  the  approval  of 
the  New  York  Board  of  Underwriters,  and  Mayor  Low  has  recently 
recognized  the  great  value  of  this  service  by  recommending  its  ab 
solute  control  by  the  fire  department  through  municipal  ownership ' 
A   very    interesting    paper    was    that    of    Building    Commissioner 
StewaVt.   on   "Fire-proof   Wood,"   detailing   tests   made.     He  said: 
"The  result  of  all  tests  proved  conclusively  that  while  treated  wood 
is  in  no  sense  fire-proof,  it  is  of  a  very  slow  burning  nature,  and 
is  a  fire  retardant."     There  is  a  fifteen  story  building  in  course  of 
construction  in  New  York  City,  he  said,  in  which  all  the  trim,  sash 
and  doors  will  be  of  wood  covered  with  metal,  and  all  the  partitions 
of  fire-proof  material.     There  are  also  other  materials,  the  basis  of 
which  are  magnesia,  asbestos,  cenient  and  other  incombustible  ma- 
terials,  which  can   be  made  into  doors,  trim,   wainscoting,  and,  ir. 
fact,  everything  used  in  the  interior  finish  of  a  building,  while  ibt 
decoration  of  the  building  is  not  diminished  at  all.  or  if  any.  to  .. 
very  slight  extent.     There  is  one  thing  that  can  be  said  in  regard  t' 
this  manner  of  decoration  and  the  trim  of  buildings:     If  these  ma- 
terials,   which    are   incombustible,   would    be   used,   it    might   inter- 
fere to  a  certain  extent  with  the  interior  architectural  finish  of  the 
building:  it  might  offend  the  aesthetic  eye.  but  it  would  increase  the 
revenue  of  the  building  on  account   >>(  \h,-   <tii,t1!    tau-  of  instir.-uice 
^upon  a  building  of  this  character 


Programme  of  Convention  of   Municipal  blectricians. 

The  International  .Xssocialion  of  Municipal  Electricians  will  hold 
its  seventh  annua!  convention  at  Richmond.  Va.,  on  October  7.  8  and 
g,  with  hea<lquartcrs  at  Murphy's  Hotel.  The  delegates  will  be  wcl 
coined  by  Governor  MonLigue  and  Mayor  Taylor.  The  enter 
tainments  include  a  trip,  on  the  second  day.  down  the  James  River, 
through  the  famous  Dutch  Gap.  and.  on  Thursday,  a  ride  on  special 
trolley  cars  to  the  Lakeside  Park. 

The  papers. to  be  presented  are  as  follows:  "Municipal  Inspection 
and  Control."  Walter  M.  Petty,  superintendent  Fire  Telegraph, 
Rutherford.  N.  Y. ;  "Relation  of  Electrical  Interests  to  Other 
Branches  of  the  Municipality."  Capt.  Wm.  Brophy.  Boston.  Mass. 
"Classifying  of  Records  of  Electrical  Departments  and  Standard 
Specifications  for  Supplies  and  Contracts."  Edw.  F.  Schurig.  city 
electrician.  Omaha.  Neb.;  "Rcp<irt  of  Committee  on  Rules  for  Elrr 
trical  Inspection  and  Control,  Especially  with  Reference  to  the  Oc- 
cupancy of  Streets,"  Morris  W.  Mead,  superintendent  Bureau  of 
Electricity.  Pittsburg.  Pa. :  "The  Telephone  Service  in  Connection 
with  Fire  .ind  Police  Signal  Systems."  Jerry  Murphy,  superintendent 
Police  Telegraph.  Cleveland.  O. ;  "Electrical  Government,"  .\.  ? 
Hatch,  assistant  superintendent  Public  Lighting  Commission.  Detroit 
Mich. :  "Joint  Use  of  Conduits."  Chas.  F.  Hopewell,  city  electrician. 
Cambridge.  Mass.  Mr.  Hopewell  will  also  give  his  "Illustrated 
Lecture  of  Fire  and  Police  Telegraph."  Mr.  Frank  P.  Foster,  ot 
Corning.  N.  Y..  is  secretary  of  the  association. 


September  2-j,  1902. 
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The  Sault  Ste.  Marie  Water  Power. 


Bv  Frank  C.  Perkins. 

THE  great  power  canal,  power  house  and  hydraulic  installation 
for  the  Electrical  Power  Transmission  Development,  at  Sault 
Ste.  Marie,  Mich.,  is  now  about  completed.  The  Michigan  Lake 
Superior  Power  Company  expect  soon  to  have  the  water  from  this 
great  lake  turned  into  the  power  canal,  which  is  224  feet  wide  and 
about  two  and  a  third  miles  long.  The  accompanying  illustration 
shows  the  power  canal  and  power  house  during  construction.  In 
this  enormous  power  station  there  are  320  turbines,  equipped  with 
Sturgess  water-wheel  governors.  They  are  set  in  80  penstocks,  in 
groups  of  four  each.  Each  of  the  80  units  of  4-33-inch  turbines  is 
to  operate  a  Westinghouse  or  Stanley  electrical  generator  of  400-kw 
capacity.  Each  hydraulic  unit  is  composed  of  four  33-inch  new 
American  turbines,  arranged  in  two  pairs  on  one  shaft.  Each  pair 
is  housed  in  one  case  and  discharges  into  one  draft  tube.  Each  unit 
under  normal  conditions  takes  391  cubic  feet  per  second  at  an  effec- 
tive head  of  16  feet,  and  has  a  capacity  of  568  M.  H.  P.  The 
maximum  efficiency  varies  from  81  per  cent,  to  82  per  cent.,  and  this 
was  carefully  ascertained  by  regular  tests  prior  to  their  acceptance. 

The  80  units,  operating  each  a  400-kw  generator,  will  supply  elec- 
trical energy  of  32,000  kw,  or  about  40,000  hp,  and  this  energy  will  be 
used  by  various  manufacturing  plants  now  being  built  or  projected. 
It  will  also  be  used  for  supplying  current  for  arc  lights  on  the  city 
streets  as  well  as  for  operating  the  street  railways. 

At  this  point  the  waters  of  Lake  Superior  flow  over  a  sandstone 
rock  ledge  nearly  3,000  feet  wide,  and  half  a  mile  long,  with  a  fall 
of  about  20  feet.  The  total  amount  of  power  which  may  be  developed 
at  the  lowest  conditions  will  be  about  57,000  hp.  About  four  millions 
of  dollars  will  be  expended  for  right-of-way,  canal,  power  house, 
docks  and  equipment. 

The  total  quantity  of  water  which  is  discharged  from  Lake  Su- 
perior at  the  Sault  Rapids  varies  from  3,000,000  to  7,000,000  cubic 
feet  per  minute,  and  represents  from  100,000  hp  to  250,00  hp.  The 
area  of  Lake  Superior,  which  is  about  30,000  square  miles,  is  fed  by 
an  immense  watershed,  and  the  water  discharged  fluctuates  with  the 
varying  conditions  of  evaporation  and  precipitation. 

In  the  construction  of  this  great  work,  more  than  1,000,000  cubic 


iron  roofing  used  would  cover  an  area  of  24,000  square  feet.  This 
construction  work  was  carried  on  day  and  night,  and  24  locomotives, 
with  350  four-yard  dump  cars,  were  kept  busy  taking  care  of  the 
excavation  carried  on  by  the  equipment  of  eight  steam  shovels. 

Much  money  and  energy  has  been  spent  in  overcoming  this  ob- 
struction, the  Sault  Ste.  Marie,  to  the  continuity  of  navigation  be- 


FIG.    2. — IIVDR.XULIC   EOUIPMEXT. 

tween  Lake  Superior  and  Lake  Huron.  Many  efforts  have  been 
made  in  past  years  to  harness  also  this  great  power  at  the  Sault, 
and  various  water  power  developments  have  been  planned  and 
carried  out,  utilizing  a  portion  of  this  energy.  At  the  present  day, 
there  is  every  prospect  of  the  utilization  of  nearly  half  of  the  power 
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Fig.  I. — Forebay,  Showing  Ice  R.-\ck. 


yards  of  rock  had  to  be  excavated,  and  about  3.000.OCO  cubic  yards  of 
sand  was  dredged.  All  of  this  material  was  utilized  for  the  reclaim- 
ing of  lands  under  water,  covering  about  260  acres.  Nearly  3,000 
linear  feet  of  navigation  docks  have  been  built,  and  22  miles  of  rails 
laid  and  operated.  The  vast  amount  of  work  necessary  in  this  con- 
struction may  be  realized  to  some  extent  when  it  is  known  that 
3,500,000  linear  feet  of  piles  had  to  be  driven  and  170,000  cubic  yards 
of  concrete  and  monolithic  block  had  to  be  laid.  In  addition  to  this, 
90,000  cubic  yards  of  sandstone  masonry,  together  with  32,000  square 
yards  of  dry  sandstone  pavement  was  required,  and  for  this  amount 
of  masonry  about  260,000  barrels  of  cement  was  necessary,  while  the 


available,  and  the  locks  now  in  operation  are  capable  of  passing  the 
largest  merchant  vessels  afloat. 

The  president  and  acting  manager  of  the  Michigan  Lake  Superior 
Power  Company  is  Mr.  Francis  H.  Clergue,  and  the  conception  and 
successful  realization  of  this  great  undertaking  must  be  credited 
largely  to  him.  The  wreckage  of  former  attempts,  in  the  way  of 
mortgages  on  real  estate  and  right-of-way,  held  by  a  local  bank,  were 
secured  bv  this  company  in  1894,  and  it  became  owner  of  the  charter 
rights  and  property  formerly  owned  by  the  St.  Mary's  Falls  Power 
Company,  of  1885-7.  During  the  next  two  years  the  general  plan 
was  outlined  fcr  the  utilization  of  about  60.000  hp.     A  canal  had  to 
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be  carried  through  the  city  of  Sault  Ste.  Marie,  Mich.,  and  this  canal 
had  to  be  provided  with  six  iron  foot  and  vehicle  bridges.  The  canal 
was  designed  to  take  the  water  from  Lake  Superior  about  the  Sault 
Rapids  and  carry  it  to  the  nearest  available  point  below  the  rapids, 
there  discharging  it  into  the  St.  Mary's  River  through  the  great 
Ijowcr  house,  seen  in  the  accompanying  views. 

The  great  power  house  has  walls  of  sandstone,  excavated  from  the 
canal,  and  a  roof  frame  of  steel,  covered  with  galvanized,  corrugated 
iron.  The  down-stream  portion  of  the  substructure  not  occupif! 
]>f  the  penstocks  is  provided  for  the  dynamos  upon  this  structur. 
Supported  by  steel  columns  and  steel  floors,  rises  the  upper  portion 
'it  the  power  house,  consisting  of  two  floors  85  feet  wide  and  i,36K 
feet  long.  The  power  house  is  built  on  a  foundation  of  the  pile 
type.  F"ifty-foot  piles,  numbering  about  12,000,  were  driven  through 
the  clay  to  the  rock,  and  their  tops  were  capped  and  the  whok 
structure  was  filled  with  a  mass  of  concrete  three  feet  deep. 

The  substructure  was  designed  to  carry  the  water  into  the  river 
below  after  passing  through  the  turbines.  This  substructure  con- 
sists of  81  chambers,  20  feet  high  and  100  feet  long.  These  chanTber^ 
were  separated  from  each  other  by  walls  of  three-foot  masonry,  the 
floors  and  roofs  being  monolithic  concrete  arches,  closed  on  the  up- 
stream side  by  masonry  concrete  arches. 

The  penstock  structure,  which  rests  on  the  pit  structure,  also  has 
8!  chambers  each,  15  feet  wide,  20  feet  high  and  45  feet  long.  These 
chambers  open  on  the  up-stream  side,  and  are  divided  from  each 
other  by  steel  and  concrete  work,  and  closed  on  the  down-stream 
side  by  steel-plate  bulkheads  of  semi-circular  shape,  open  at  the 
top.  The  water  wheels  are  placed  in  these  chambers  and  are  sub- 
merged to  their  full  height,  the  water  being  received  from  the  Fore- 
bay  Falls  through  the  turbines  into  the  pit  below. 

The  end  of  the  canal  is  at   Pnrt-ge  .Avenue,  at  the  Forebay  Rock 


strucied  the  intercepting  rack  and  spillway  chute.  The  canal  head 
gates  con-i«t  of  four  steel  shutters,  each  48  feet  wide  and  26  feet 
high,  operating  between  masonry  piers.  From  Johnston  Street  to 
Spruce  Avenue,  the  canal  has  a  three-degree  curve,  i.ooo  feel  long, 
ilinniKh  clay.     The  semi-elliptical  prism  may  be  noted  at  this  point 
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The  width  at  the  water-line  is  214  feet,  and  the  flowage  area  is  about 
4,(xx)  square  feet,  and  the  whole  is  lined  with  timber. 

The  canal  from  .\shman  to  Johnston  Streets,  a  distance  of  2,300 
feet,  is  through  sand,  and  the  trapezoidal  prism  slopes  one  in  one. 
The  width  at  the  bed  is  164  feet,  and  at  the  water-line  214  feet, 
wliilc  the  flowage  area  is  about  4.500  square  feet.     The  entire  canal 


Fig.  3.— Map  of  Sault  Stk.  Marie. 

and  power  house.  The  intake  is  2.goo  fret  long  and  is  950  feet 
wide  at  the  entrance.  Its  normal  width  is  220  feet,  and  its  normal 
depth  is  22  feet.  From  Fort  Street  a  down-stream  view  of  the  canal 
may  be  had  to  Ashman  Street,  a  distance  of  2.300  feet.  The  Forebay 
Kra<lually  expands  to  a  width  of  1.400  feet,  and  the  slopes  and  con- 
st ruction  .-.re  the  same  as  the  canal.     Near  the  power  house  is  con- 


Showing  Water  Power  Canal,  Etc. 

prism  IkIow  water-line  is  lined  with  timber  planking,  spiked  to  trar, 
verse  timber  frames  secured  to  piles. 

The  power  house  is  105  feet  high.  100  feet  wide  and  1.368  feet  long. 
It  is  an  impo<^ing  structure,  and  its  sandstone  walls  give  it  a  neat 
and  substantial  appearance.  The  tenders  for  the  construction  of 
this  p«->wer  house  and  forcbav  were  called  for  in  the  summer  of  if^>"- 
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and  the  contract  was  awarded  in  October,  1898,  to  the  Mason  & 
Hoge  Company,  of  Frankfort,  Ky.  The  intake  to  the  power  canal 
lies  just  south  of  the  western  entrance  to  the  United  States  Ship 
Canal.  The  contract  for  the  intake  was  let  to  H.  W.  Hubbell  &  Co., 
of  West  Bay  City,  Mich.,  in  the  Fall  of  1898.  The  width  is  some 
950  feet,  its  southern  alignment  running  nearly  east  and  west  from 
its  intersection  with  the  established  Harbor  line  on  a 
tangent  for  about  2,900  feet.  Its  northern  boundary  commences  at 
its  junction  with  the  terminal  of  the  ship  canal  pier,  and  trends 
southeasterly,  gradually  curving  in  towards  the  south  line.  It 
narrows  from  950  feet  at  the  intake  to  a  width  of  250  feet  about  a 
fifth  of  a  mile  from  the  point  where  the  water  of  Lake  Superior 
enters.  It  continues  at  this  width  to  the  eastern  end  of  the  intake, 
where  it  terminates  in  the  head  gates  of  the  canal,  also  called  the 
movable  dam. 

This  movable  dam  structure  was  designed  to  close  off  the  flow  of 
water  from  the  canal  under  all  possible  conditions,  and,  therefore, 
forms  the  entrance  to  the  canal  proper.  The  total  length  of  the  canal 
from  this  poijit  to  the  forebay  is  almost  two  miles.  It  runs  easterly 
for  more  than  a  mile,  and  then  gradually  curves  north  for  the  remain- 
ing 3,00c  feet,  when  it  expands  into  the  forebay. 

This  forebay  has  the  character  of  a  great  mill  pond,  being  enclosed 
by  a  dam,  which  has  been  elaborated  into  a  long  power  house.  The 
water  really  falls  through  the  power  house  for  a  distance  of  20  feet, 
coming  first  from  Lake  Superior  through  the  intake,  canal  and  fore- 
bay,  and  finds  its  final  exit  in  the  tail  race  at  St.  Mary's  River  and 
Lake  Huron  level.  The  canal  was  constructed  by  E.  D.  Smith,  of 
Philadelphia,  and  the  total  distance  of  the  entire  constructed  water- 
way is  about  13,000  feet,  the  width  of  the  same  being  about  200  feet. 


Signaling   Through   Space  Without  Wires- 


FIG.   5. — TIMBER-LINED  CANAL. 

It  was  excavated  to  such  a  level  that  when  the  full  power  is  being 
used,  rhe  water  will  flow  at  a  uniform  depth  of  23  feet. 

A  great  variety  of  material  was  met  with  in  the  construction  of  this 
canal.  Beginning  at  the  intake,  it  passes  through  drift  of  Lake  Su- 
perior sand,  boulders  and  gravel  for  about  a  quarter  of  a  mile.  For 
nearly  a  mile,  then,  a  strata  of  rock  was  encountered,  which  traverses 
this  region,  and  is  responsible  for  the  existence  of  the  Sault  Rapids. 
A  formation  of  drift  sand  and  boulders  was  then  met  with  for  some- 
thing over  a  third  of  a  mile,  and  then  the  canal  passes  through  a 
form  of  silicious  clay  to  the  power  house. 

At  the  various  sections  of  the  canal,  the  flow  area  differs.  It  is 
calculated  that  the  water  will  flow  through  the  entire  canal  at  about 
a  depth  of  23  feet  when  the  full  plant  is  in  operation.  The  velocity 
of  the  water  when  operating  at  full  capacity  is  calculated  to  be  about 
45^  miles  per  hour.  This  would  deliver  to  the  turbines  about  30,000 
cubic  feet  of  water  per  second,  which  would  supply  an  output  of 
about  60,000  hp,  allowing  a  reasonable  loss  for  the  conduit.. 

It  is  stated  that  every  portion  of  the  conduit,  except  the  beds  of 
the  intake  and  forebay,  is  formed  either  of  smooth  rock  or  timber 
surface,  so  constructed  as  to  preserve  the  original  shape  of  the 
conduit,  and  exposing  only  stone  to  the  wearing  influence  of  the 
elements.  The  accompanying  illustrations  show  the  waterway  under 
construction  and  the  power  house  in  its  completed  or  nearly  com- 
pleted state. 


Electric  Light  in  Chinese  Palace. 

The  Pekin  Summer  Palace  of  the  Chinese  Emperor  is  being  re- 
fitted. Meantime  arrangements  are  being  made  to  light  it  by  elec- 
tricity. 


By  A.  Frederick  Collins. 

UXDER  the  above  title  the  Electrician  Publishing  Cjmpany 
r London^  has  brought  out  the  third  edition  (second  issue) 
of  a  work  by  Sir  Oliver  J.  Lodge,  F.  R.  S.,  which  was 
originally  entitled  "The  Work  of  Hertz  and  Some  of  his  Suc- 
cessors," this  in  turn  "being  the  substance  of  a  lecture  delivered  at  the 
Royal  Institution  on  Friday  evening,  June  i,  1894." 

This  lecture  was  delivered  before  the  advent  of  commercial  wire- 
less telegraphy,  and  in  the  period  intervening  between  the  delivery 
of  the  lecture  and  the  issue  of  the  present  book  many  things  have  oc- 
curred besides  the  advance  of  signaling  through  space  without  wires, 
as  this  article  will  show. 

The  principal  additions  to  the  recent  work  is  an  article  "On  the 
Application  of  this  Method  of  Signaling  at  a  Distance  to  Actual 
Telegraphy,"  and  a  paper  relating  to  the  further  development  in  the 
(wireless)  telegraphic  direction,  entitled,  "Syntonic  Telegraphy,  a 
History  of  the  Coherer  Principle  and  an  Account  of  Hughes'  Experi- 
ments." The  first  article  is  by  far  the  most  interesting  of  the  newly 
included  matter,  and  while  it  does  not  throw  much  light  on  the  ad- 
vances of  the  art,  it  does  show  the  prejudice  of  certain  English 
scientists  toward  inventors  of  other  nationalities  than  their  own. 
For  instance,  when  they  saw  the  laurel  wreath  of  success  accorded 
to  one  of  Italy's  sons  they  became  furious,  for  had  they  not  a 
familiar  knowledge  of  the  principles  involved  in  wireless  telegraphy 
long  prior  to  its  advent  commercially?  The  answer  comes  back 
without  wires,  Yes  !  and  with  it  the  statement,  truthfully,  that  they 
lacked  the  acumen  of  mind  to  fore~ee  that  which  was  so  evident  to 
Righi's  student — a  commercial  possibility  in  the  new  arrangement. 

In  this  particular  paper  Lodge  shows  how  wireless  signaling  was 
accomplished  by  himself  and  others  prior  to  and  in  1894,  or  two 
years  before  Marconi  evolved  his  system.  As  everyone  knows  who 
is  at  all  interested  in  wireless  telegraphy,  a  futile  attempt  has  been 
made  to  elevate  Lodge,  the  Englishman,  on  the  pedestal  of  glory 
erected  to  the  inventor  of  wireless  telegraphy,  and  to  dislodge  at 
the  same  time  Mr.  Marconi,  who  had  climbed  there  by  dint  of  much 
scheming  and  hard  work.  But  this  procedure,  which  has  been  so 
ably  abetted  by  Lodge's  article,  "The  Application  of  this  Method 
of  Signaling,"  follows  the  prescribed  course  of  the  narrow-minded 
historians  of  foreign  scientists,  and  which  has  been  so  long  in  vogue, 
particularly  in  England,  namely,  their  attempt  to  throttle  the  elTorts 
of  every  worker  except  those  from  their  own  country.  Had  the 
mantle  of  genius  which  brought  into  existence  the  telegraph  without 
wires  fallen  on  the  shoulders  of  John  Doe,  of  Nowhere.  England, 
instead  of  on  that  very  bright  young  man,  Marconi,  of  Italy,  we 
would  have  heard  little  of  the  rights  of  Lodge — or  anyone  else. 

Certainly  this  is  a  mediaeval  spirit  which  one  might  have  expected 
to  exist  long  before  cables  were  invented,  and  when  months,  aye. 
years  might  have  elapsed  before  the  workers  of  one  country  could 
ascertain  what  those  liviiig  apart  from  them  had  done,  or  were 
doing.  But  in  the  days  of  wireless  telegraphy  it  is  absurd,  laugh- 
able, were  it  not  for  the  rank  injustice  to  those  who  have  made  the 
thing  possible. 

Lodge  invites  attention,  with  some  display  of  feeling,  to  the 
similarity  of  Hertz's  oscillator  and  the  Marconi  radiator  consisting 
of  a  vertical  wire  connected  in  series  with  a  spark-gap  and  the  earth, 
or,  to  use  his  own  words,  "It  (the  Marconi  radiator)  may  be  re- 
garded simply  as  a  Hertz  vibrator  with  its  axis  vertical  as  Hertz 
often  used  it,  and  with  its  lower  plate  replaced  by  the  earth  so 
as  to  double  the  variable  capacity." 

This  is  to  say,  all  ^larconi  did  was  merely  to  extend  one  arm 
of  the  oscillator  into  the  air  30  or  40  meters  and  ground  the  opposite 
arm  ;  like  the  flower  trick  of  Kellar,  it  is  so  very  simple  when  you 
know  how.  But  in  this  one  simple  feature  lies  the  great  difference  be- 
tween the  experiments  of  Hertz  and  all  his  successors  to  the  time  of 
Marconi,  for  by  this  very  method  the  Italian  was  able  to  syntonize 
accurately  his  sending  and   receiving   instruments. 

Lodge  says  that  by  earthing  one  arm  of  the  oscillator  its  capacity 
is  doubled.  That  the  oscillations  are  considerably  slowed  down  is, 
of  course,  apparent,  but  capacity  does  not  damp  out  the  oscillations 
any  mOre  than  a  heavy  weight  would  damp  out  the  oscillations  of  a 
pendulum ;  it  is  the  resistance  of  the  circuit  that  has  the  damping 
effect,  as  when  the  pendulum  would  be  made  to  oscillate  in  a  viscous 


medium;  or  in  electric  oscillators  when  R  is  greater  than 
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:;.ira.    dtscrllcs  a  smooth  curve,  "dying  away  gradually  as 
jnner  that  the  current  is  always  in 

ntt  out:  That  he  and  Marconi  made  coherers  at  the 
-  -he  only  difference  was  that  whereas  the  author 
;  or  brass  filings  in  high  vacuum,  Marconi  pre- 
,.  'I  will  add,  lest  by  some  it 

n.  .  ^'  from  the  Lodge  coherer, 

V.  ti.L  Marconi  form  was  only  25 

„  it'  «ize  was  decreased,  making 

ti  ntory,  and  the  latter 

CI  I  Lodge  further  main- 

tain* that  when  Marconi  brought  his  apparatus  in  a  scaled  box  to 
Sir  William  Preece  there  were  no  novel  features  in  it,  but  Prcece 
«-\idi-iitly  found  novelty  in  it,  if  in  no  other  form  than  in  its  ability 
to  work  over  di*!--  ■  ■■'-•n!cr  than  had  been  attempted,  and  Prcece 
wa»  probably  the  i  man  at  that  time  in  England  on  wireless 

telegraphy.  Ak.ijh,  j.  'igc  asserts  that  Dr.  Slaby  pursued  success- 
fully ilic  «lrvil..i»mcnt  of  wireless  telegraphy,  but  Slaby  apparently 
li:,  rcial  wireless  telegraphy  until  he  was  present 

ai  ;  Marconi's  across  the  Bristol  Channel  in  May. 

The  principles  which  form  the  foundation  of  syntonic  wireless 
telegraphy  arc  the  subject  of  the  scc<)n«l  article  by  Lodge,  which  begins 
with  a  criticism  oi  the  existing  patent  law.  showing  the  injustice  of 
it ;  he  briefly  states  how  he  would  have  it  expurged  or  eliminated 
altogether,  and  instead  of  having  to  pay  a  fee  for  registering  claims 
in  order  to  be  safeguarded,  he  would  have  it  so  amended  that  to 
the  scientist  who  reads  his  paper  before  some  recognized  scientific 
•ociety  would  accrue  the  credit,  and  incidentally  any  moneys  which 
might  Imt  derived  thereafter  from  its  use.  This  is  an  idealistic  view 
I'l  take,  anci  a  commendabla  one  from  the  viewpoint  of  the  scientist: 
l»ut  in  the  event  of  such  a  law  being  passed  by  Parliament  the 
profits  of  the  commercial  company  would  have  to  be  split  into  an  in- 
finitc<iimal  number  of  portions  to  pay  the  various  living  inventors  and 
di»coverer»  and  the  heirs,  executors,  administrators  and  assigns  for 
their  own  use.  benefit  and  behoof  forever  of  inventors  and  dis- 
coverers who  may  have  died  these  past  hundred  years. 

It  is  usually  the  organizer  who  gets  the  plums,  and  this  is  as  true 
of  the  organizer  of  ideas  as  it  is  the  organizer  of  financial  interests : 
but  tmlike  the  latter  who  holds  his  right  always,  the  former  has  a 
patent  for  a  comparatively  short  period  of  years.  But  the  generally 
•uccc'isful  nncs  are  those  who  make  a  tangible  commercial  commodity 
from  a  few  intangible  scientific  facts,  and  for  this  reason  it  is  seldom 
that  a  cry  is  raised  agamst  patent  laws. 

That  ihce  laws  in  any  country  are  imperfect  must  be  admitted, 
but  it  nhould  be  considered  that  there  are  three  factions  who  arc  in- 
volved— the  inventor,  the  state  and  the  people.  The  laws,  especially 
in  Kngland.  arc  so  drafted  that  if  there  arc  claims  in  a  specification 
which  have  been  allowed  without  regard  to  the  rights  of  others,  the 
patent  in  whole  or  m  part  may  be  invalidated ;  and  after  all  this 
system  of  red  tape  has  been  exhausted  in  an  effort  to  protect  the 
rightful  inventor,  the  courts  may  be  appealed  to.  But,  as  Lodge 
conoistenlly  holds,  "The  instinct  of  the  scientific  worker  is  to  publish 
everything,  to  hope  that  any  useful  aspect  of  it  may  be  as  quickly 
as  possil)lc  utilized  and  to  trust  to  tlie  instinct  for  fair  play,  that  he 
•.h.ill  not  be  the  loser  when  the  thing  becomes  commercially  profitable  : 
to  grant  him  a  monopoly  is  to  grant  him  a  more  than  doubtful  Ixvm  : 
to  grant  him  the  privilege  of  fighting  for  his  monopoly  is  to  grant  him 
a  pernicious  privilege  which  will  sap  his  energy,  waste  his  time  and 
tlestroy  his  power  of  fuliirr  proHurtjon." 

In  hi*  paper.  '^  •  Lnilgc  discusses  his  system 

and   bio   various   1  .    signaling,  a  short  review  of 

which  will  Ik  found  in  the  KutcntiCAL  World  and  Engineer,  Novem- 
ber o.  igot.  pp.  774. 

I  have  long  contended  that  a^  successful  syntonic  system  must 
Wgin  with  the  elimination  of  the  earth  as  a  capacity  from  the  oscil- 
lator and  resonator,  since  the  large  capacity  of  the  earth  places  all 
instruments  with  earth  terminals  in  tune  with  each  other,  and.  there- 
fore, bars  the  way  for  syntoni/ittion  l>etween  individual  sets  of  instru- 
ments. Lodge  has  proven  the  correctness  of  this  theory,  though  his 
system  has  not  been  succcssfuIK  oporated  over  a  distance  which 
could  have  any  commercial  v.iluc.  Rut  his  efforts  were  in  the  right 
direction,  and  in  this  field  Lodge  was  first,  and  if  he  had  only  de- 
veloped the  fun«lamental  principles  he  h..s  applied  to  the  solving  of 
the  solution  .ind  .i.iik.Hv  produced  a  long-distance  selective  system. 


Marconi's  fame  would  soon  be  relegated  to  the  place  caloric,  where 
his  English  contemporaries  and  critics  so  sincerely  wish  him.  But 
it  appears  that  Lodge  is  doing  no  more  with  ^jntonic  wireless  tele- 
graphy than  he  did  in  sending  messages  without  w  ires  prior  to  Mar- 
coni's time. 

Lodge  is  prolific  in  evolving  schemes  and  words,  but  he  lets  some- 
one else  do  the  tiresome  work  of  developing  the  arts  to  which  they 
relate  as  he  rests  on  his  oars; for  nowBraun  is  making  gigantic  strides 
in  syntonic  wireless  telegraphy,  just  as  Marconi  did  in  producing  a 
commercial  system  for  long-distance  work.  But  we  cannot  all  be 
universal  geniuses,  and  it  is  given  to  some  men  to  be  scientists 
whilst  others  are  mechanicians,  and  Lodge  is  strictly  the  former, 
whereas  Marconi  is  the  latter  if  anything. 

"Coherer  History"  is  the  third  of  the  new  papers  appearing  in 
Lodge's  book,  and  though  interesting  considering  the  early  date  of 
its  publication,  its  reproduction  at  this  time  is  not  conclusive  proof 
by  any  means  that  Marconi  is  getting  more  credit  for  the  develop- 
ment of  the  coherer  than  he  is  entitled  to,  nor  to  Lodge  the  less. 
The  paper  on  "Prof.  Hughes'  Observations,"  in  which  it  is  stated 
that  Hughes  transmitted  and  received  signals  from  1879  to  1886, 
would  here  make  a  most  valuable  addition  to  the  knowledge  of  loose 
contacts  or  microphonic  joints  had  it  been  written  immediately  after 
the  experiments  were  made  instead  of  13  years  later.  It  is  good 
reading  now  as  a  matter  of  history,  but  as  a  method  of  claiming 
priority  this  precedent  established  by  Hughes  is  bad  form,  if  not 
indeed  a  pernicious  practice ;  it  certainly  does  not  appeal  to  the 
technician  very  strongly.  It  is  quite  significant,  too,  that  so  much 
stress  should  be  laid  on  the  fruitless  observation  of  Hughes,  the 
Englishman,  and  so  little  on  the  actual  accomplishment  of  Branly, 
the  Frenchman. 

The  cry  to-day  is  for  workers,  not  merely  for  men  who  do  some- 
thing for  the  love  of  scientific  investigation  and  after  evolving  an 
idea  or  hypothesis  drop  it  for  same  new  fancy,  but  for  inen  who  do 
something,  the  results  of  which  are  visible  at  once  to  the  world 
it  benefits.  The  success  of  Edison  is  due.  not  to  original  discoveries, 
but  to  his  genius  in  improving  from  uncollected  scieiUific  data  things 
of  great  and  immediate  utility.  Aside  from  his  polyphase  work.  Tesla 
was  lauded,  prematurely,  because  he  was  able  to  show  magnificent 
phenomena  which  seemed  on  the  face  to  solve  the  riddle  of  a  better 
and  cheaper  illuminant;  but  that  was  ten  years  ago,  and  where  Edison 
is  still  close  to  the  hearts  of  the  people  and  his  name  a  household 
words,  Tesla  has  gradually  sunk  into  oblivion,  and  even  his  claini>- 
to  the  fatherhood  of  wireless  telegraphy,  both  mundane  and  Martian, 
are  not  sufficient  to  bring  him  forth  into  the  light  of  popular  esteem 
in  which  he  was  formerly  held. 

.Ml  the  world  admires  a  savant,  but  it  will  accept  a  man  of  only 
moderate  learning  if  he  will  create  from  the  remnants  of  knowledge 
something  for  the  immediate  good  of  humanity. 


Trolley  Franchise  at  Frovo,  Utah. 

.\n  application  has  been  made  to  the  City  Council,  of  Provo.  Utah. 
l)y  Reed  Smoot.  Jesse  Knight.  C.  E.  Loose,  George  Havercamp  and 
Samuel  R.  Thurman.  for  a  franchise  to  build  an  electric  street 
car  line  in  that  city.  The  mayor.  Thomas  X.  Taylor,  vetoed  the 
resolution  to  the  Council,  giving  as  a  reason  that  in  his  opinion  the 
streets  of  the  city  belong  to  the  people  for  their  use.  and  when  any 
portion  of  the  streets  arc  monopolized  or  used  by  any  firm  or  corpora- 
tion for  their  private  gain,  they  should  pay  for  them  just  the  same  as 
other  individu.tls  or  corporations  pay  for  ground  on  which  the>  may 
wish  to  erect  buildings  or  other  conveniences  to  engage  in  such 
business  as  they  desire.  As  the  streets  cannot  be  sold,  he  claims 
the  next  thing  should  be  a  suitable  rental  for  the  same,  that  they  may 
be  a  source  of  revenue  to  the  city.  He  further  states  that  the  people 
have  expended  thousands  of  dollars  to  build  these  streets  and  are 
entitlcrl  to  remuneration.  The  mayor  suggests  further  that  in  lieu 
of  this  grant  that  a  similar  one  be  given  so  amended  that  the  grantees 
be  made  t<i  pay  Provo  City  $30,000.  coiumencing  ten  years  from  date 
of  said  franchise.  $500  per  year  for  ao  years,  and  $1,000  per  year  for 
the  last  JO  years  of  said  franchise.  This,  he  claims,  would  be  a  very 
small  rental  for  the  property,  and  yet  would  aid  the  city  in  paying 
the  many  expenses,  thus  cutting  down  the  taxes.  He  says  that  cities 
who  have  given  away  similar  franchises  now  regret  their  action.  As 
men  in  all  parts  of  the  country  are  putting  in  electric  lines,  there  will 
be  no  trouble  in  selling  this  franchise  for  even  more  than  the  amount 
named,  he  savs. 


September  27,  1902. 
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Massachusetts  Statistics  of  Electrical  Supply. 


By  Alton  D.  Adams. 

IN  the  early  days  of  lighting  from  central  stations  Massachu- 
setts began  to  collect  statistics  of  the  industry,  and  it  re- 
mains the  only  State  that  publishes  comprehensive  data  of 
lectrical  supply. 

Massachusetts  has  constantly  been  a  leader  in  the  distribution 
)i  electrical  energy.  The  peculiar  value  of  its  records,  there- 
ore,  is  not  only  that  they  began  early  and  are  complete,  but  also 
hat  they  represent  substantially,  in  kind,  the  development  of 
■lectrical  supply  throughout  the  United  States. 

Commissioners  were  given  general  supervision  of  all  corpora- 
ions  and  persons  manufacturing  and  selling  electric  light  in 
Massachusetts,  by  Chapter  382,  Acts  of  1887,  approved  June  8 
5f  that  year.  This  law  required  every  electric  light  company 
i':o  make  a  return  annually  to  the  commissioners  in  a  form  and 
it  a  time  prescribed  by  them.  In  this  return  the  amount  of  cap- 
tal  and  indebtedness  on  the  first  day  of  January  preceding  were 
■equired  to  be  stated,  also  the  income,  expenses  and  dividends 
declared  or  paid  by  the  company  during  the  preceding  year. 
A  list  of  all  salaried  officers  and  the  amount  annually  paid  to 
bach  were  also  required,  and  the  return  must  be  sworn  to  by 
:he  president  and  treasurer  of  the  company  and  by  a  majority  of 
'ts  directors. 

Besides  this  annual  report,  the  law  requires  each  company  at 
•all  times  on  request  of  the  commissioners  to  furnish  any  infor- 
mation concerning  its  condition,  management  and  operation. 
Each  company  must  keep  an  office  in  the  city  or  town  where  its 
works  are  located,  and  at  this  office  must  be  all  books  required 
by  law  to  be  kept  within  the  Commonwealth,  including  books 
to  show  receipts,  expenses  and  indebtedness  of  the  company. 
These  books  must  be  open  to  the  inspection  of  the  commis- 
sioners at  all  times.  Any  court  having  jurisdiction  in  equity  may 
on  application  of  the  commissioners  enforce  the  foregoing  re- 
quirements by  a  suitable  decree  in  equity. 

The  first  annual  reports  of  electric  light  companies  under  this 
law  were  required  to  be  for  the  year  ending  June  30,  1888.  For 
neglect  to  make  the  annual  return  required  by  law  of  each  elec- 
tric light  company  a  forfeit  of  five  dollars  per  day  during  the 
first  fifteen  days,  ten  dollars  per  day  during  the  second  fifteen 
days,  and  not  more  than  fifteen  dollars  per  day  thereafter,  from 
the  second  Wednesday  of  September  in  any  year  was  imposed 
by  Chapter  263,  Acts  of  1892.  This  act  further  provides  a  for- 
feiture of  not  more  than  five  hundred  dollars  for  final  neglect 
or  refusal  to  make  the  annual  return  in  each  case. 

Beginning  with  the  first  day  of  July,  1896,  every  person  and 
corporation  engaged  in  the  manufacture  and  sale  of  electricity 
was  required  to  keep  such  records  of  the  operations  of  its  plant 
ts  the  commissioners  might  require,  by  Chapters  356  and  480, 
.\cts  of  1896.  Chapter  426  of  the  same  year  authorized  the 
supreme  judical  court  to  enforce  orders  of  the  commissioners  by  ap- 
propriate process  in  equity. 

This  series  of  legislative  acts  has  not  only  given  the  com- 
missioners ample  authority  to  collect  complete  data_  concerning 
electrical  supply,  but  has  put  the  entire  machinery  of  courts  cf 
law  and  equity  at  the  disposal  of  the  commissioners  to  enforce 
their  orders  and   demands. 

Acting  under  the  legislation  of  1887,  the  commissioners  at  once 
proceeded  to  collect  statistics  relating  to  the  equipments  and 
operations  as  well  as  to  the  financial  condition  of  the  companies 
engaged  in  electrical  supply. 

The  act  creating  the  electric  light  commissioners  requires  them 
to  make  annual  reports  to  the  Legislature,  giving  ^ibstracts  of  the 
data  collected  from  the  electric  companies.  The  first  of  these 
annual  reports  was  made  for  the  year  ending  June  30,  1888,  and 
they  have  been  continued  j-early  up  to  the  present  time.  Under 
the  Act  of  1887,  the  commissioners  had  authority  to  ask  and  the 
electric  companies  were  required  to  give  any  desired  information 
concerning  the  technical  as  well  as  the  financial  side  of  the  busi- 
ness, but  the  requirement  to  keep  books  extended  only  to  the 
financial  side.  It  thus  came  about  that  companies  could  not  in 
all  cases  give  data  asked  for  by  the  commissioners,  because  there 
were  no  records.  This  state  of  affairs  led  to  the  Act  of  1896,  b^' 
which  the  companies  came  under  the  duty  to  record  all  opera- 


tions and  ouijjuts  of  tlieir  plants  and  systems  according  to  forms 
prescribed  by  the  commissioners. 

Bj'  this  last  named  act  the  commissioners  are  put  into  a  posi- 
tion to  find  out  all  that  any  of  the  companies  or  their  officer? 
know  about  the  electrical  supply  business. 

In  general  the  electric  lighting  companies  have  readily  com- 
plied with  the  requirements  of  the  commissioners,  and  in  the 
few  instances  where  this  has  not  been  true  the  heavy  fines  for 
delay  and  the  equity  jurisdiction  of  the  courts  have  proved  to  be 
ample  remedies.  Concerning  the  accuracy  of  reports  made  by 
the  electric  lighting  companies  to  the  commissioners,  it  is  not 
to  be  presumed  that  the  president,  treasurer  and  the  majority  of 
a  board  of  directors  of  a  corporation  engaged  in  electrical  supply 
will  incur  the  penalties  of  perjury  by  knowingly  swearing  to 
a  false  return.  Moreover,  the  mass  of  data  in  the  hands  of  the 
commissioners  is  now  so  great,  its  records  of  each  company 
through  a  series  of  years  so  complete,  and  its  power  of  inspec- 
tion of  all  company  records  so  unlimited,  that  any  serious  mi-^- 
statement  as  to  the  finances  or  operations  of  a  company  are  al- 
most sure  to  be  quickly  detected. 

While  the  commissioners  have  included  in  each  of  their  annual 
reports  a  large  mass  of  statistics  relative  to  the  equipments  and 
technical  operations  of  the  electric  companies,  the  legislation  of 
1896  concerning  the  form  of  records  to  be  kept  on  these  subjects 
has  tended  to  make  subsequent  reports  more  complete.  Discre- 
tion as  to  what  portion  of  the  data  obtained  from  the  electric 
companies  shall  appear  in  the  annual  reports  of  the  commis- 
sioners rests  with  them,  and  not  all  of  the  statistics  collected  by 
them  have  been  published.  A  notable  illustration  of  this  policy 
relates  to  the  kw-hours  delivered  at  switchboards  and  to  con- 
sumers by  the  companies.  The  commissioners  collect  this  in- 
formation as  to  energy  developed  and  sold,  but  do  not  publish 
it.  In  order  to  secure  complete  and  uniform  reports  from  the 
companies  engaged  in  electrical  supply,  the  commissioners  have 
from  the  beginning  issued  to  each  company  yearly  a  book  of 
printed,  numbered  questions,  with  blank  spaces  thereafter  for 
the  answers.  These  printed  forms  are  sent  in  duplicate  to  each 
company,  one  copy  to  be  retained  by  the  company  and  the  other 
to  be  returned  to  the  commissioners.  The  first  set  of  these 
forms  was  issued  to  the  companies  under  date  of  June  28,  1888, 
and  the  reports  were  returnable,  for  the  year  ending  June  30, 
1888,  not  later  than  September  12  of  that  year. 

In  these  first  forms  the  financial  affairs  of  the  companies  were 
arranged  under  five  separate  schedules.  The  first  schedule  re- 
lated to  capital,  debts  and  cost  of  plant,  and  contained  twenty- 
three  distinct  items  to  be  filled  in.  In  the  second  schedule  were 
included  expenses  of  operation  with  twenty-six  items  and  money 
incomes  with  ten  to  thirteen  items.  The  third  schedule  was  de- 
voted to  the  profit  and  loss  account  in  whi^h  was  included,  besides, 
the  results  of  operation,  the  Uems  of  interest,  depreciation,  re- 
serve funds  and  surplus.  Assets  separated  under  twenty-two 
items  and  liabilities  under  ten  items  formed  the  subjects  of  the 
fourth  schedule.  Particulars  of  the  reserve  fund  under  nine 
items  made  up  the  fifth  schedule. 

Technical  details  of  equipment  and  operation  were  covered  at 
length  in  these  forms.  The  location  of  plant,  area  of  land,  size 
and  construction  of 'buildings,  and  whether  owned  or  leased  were 
required  to  be  stated.  In  the  case  of  boiler,,  engines  and  water 
wheels,  the  number,  capacity  and  description  of  each  was  to  be 
stated.  The  make,  tj-pe,  number  and  capacity  of  dynamos  was 
required.  Arc  and  incandescent  lamps  were  specified  according 
to  number  and  candle  power  of  each.  Motors  were  arranged 
with  reference  to  their  numbers,  capacitj%  type  and  voltage.  Dis- 
tribution circuits  we'-e  designated  as  to  their  lengths  and  the  sort 
of  service  rendered  bj^  them.  Numbers  of  poles,  lengths  of  un- 
derground conduit  and  the  feet  of  wire  carried  by  each  were 
included. 

The  items  of  operation  at  stations  included  the  kinds  and 
quantities  of  fuel  consumed.  Numbers  of  public  and  commercial 
arc  and  incandescent  lamps  operated,  and  the  candle  powers  of 
each  were  required  to  be  stated.  For  street  lamps  the  number 
of  hours  of  operation  per  night  and  the  nights  per  month  were 
to  be  included.  The  general  schedule  of  price-  for  commercial 
service  and  the  contract  rates  for  street  lighting  formed  items  in 
the  report.  In  addition  to  these  stated,  many  minor  matters 
went  to  make  up  the  technical  data  required  by  the  commission- 
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degree  of  detail  a&  to  the  diflfcrcnt  branches  of  the  business  have 
been  materially  extended. 

Thus,  in  the  reports  of  1901,  the  cost  of  plant  included  32 
items,  opcratmg  expenses  31  items,  and  the  technical  statistics 
of  equipment  and  operation  were  largely  increased.  A  list  of 
the  number-.  tenKlh'«,  size  of  conductors,  kind  of  energy  supplied, 
and  the  lamps  or  motors  to  which  service  is  rendered  must 
now  be  slated  for  each  circuit.  The  list  of  transformers  must 
now  inrliide  the  number  and  capacity  of  each,  and  the  date 
when  installed.  Electric  meters  are  reported  as  numbers,  capac- 
ities and  additions.  Storage  batteries  are  described  as  to  make, 
number  of  cells,  number  of  plates  per  cell,  voltage  per  cell  and 
the  discharge  rate  of  each  battery  at  one,  five  and  ten  hours. 
The  records  now  required  of  energy  outputs  include  the  k\v- 
hours  from  each  type  of  dynamos  delivered  at  the  switchboard 
and  sold  to  consumers,  also  the  kw-hours  sold  for  lighting  an<i 
for  power. 

As  rccf>rded  for  each  year  the  data  of  these  reports  necessarily 
presents  the  dry,  statistical  form.  When  the  reports  are  sepa- 
rale«l  into  distinct  parts,  arranged  in  chronological  order  and 
analyzed,  they  offer,  at  once,  the  best  available  record  of  the  past 
development  and  of  the  present  condition  of  electrical  supply  in 
the  United  States. 

Massachusetts,  through  its  commissioners,  has  performed  a 
great  service  for  electrical  interests  and  the  public  at  large,  in 
the  preservation  <>(  this  uniiuc  record  of  the  rise  of  the  central 
station  industry. 


Lead  vs.  Nickel  Storage  Batteries. 


.\t  the  Niagara  meeting  of  the  .American  Klcctroclicmical  Society, 
Mr.  Hugh  Rodman  read  a  paper,  entitled  "Storage  Battery  In- 
vention." which  contrasted  at  length  the  relative  merits  of  the  lead 
and  nickel  types  of  storage  batteries.  In  opening.  Mr.  Rodman 
pointed  out  that  besides  charge  and  discharge,  storage  batteries  must 
withstand  overcharge,  a  putting  in  of  more  ampere  hours  than  can 
Ijc  taken  out;  and  this  condition  implies  unchanging  electrodes  in 
an  imchanging  electrolyte.  .After  discussing  numerous  possible 
storage  battery  combinations  and  the  corresponding  reactions,  the 
conclusion  is  reached  that  the  list  of  available  anodes  and  electro- 
lytes finally  reduces  to  lead  in  sulphuric  acid  and  nickel  in  an  alkali 
hyclroxidc. 

This  does  not  mean  that  the  active  material  must  necessarily  con- 
tain nickel  or  lead,  but  simply  that  the  grid,  the  current  carrying 
part  of  the  oxygen  plate  ujMin  which  the  active  material  rests, 
must  l)e  one  or  the  other  of  these  metals  in  its  appropriate  solution. 
The  active  material  of  the  oxygen  plate,  considering  permanency  only. 
may  Ik-  any  insoluble  oxide  or  salt;  while  the  grid  and  active  ma- 
terial of  the  hydrogen  plate,  putting  aside  as  impracticable  any  dis- 
solving material,  .such  as  rinc.  may  be  either  of  the  same  metal  as 
the  Jixygen  plate,  as  lead  in  sulphiiric  acid,  or  else  of  some  other 
metal  soluble  only  at  the  end  of  a  complete  reversal  of  current,  as 
iron  in  hydroxiiles  Practically,  this  all  reduces  to  two  classes: 
First,  lead  peroxide  and  spongy  lead  upon  lead  plates  in  sulphuric 
acid,  the  battery  in  general  use;  and,  second,  mercuric  or  nickd 
peroxide  upon  nickel  plates,  together  with  cadmium,  nickel  or  iron 
sponge  upon  iron  or  nickel  plates  in  an  alkali  hydroxide,  the  bat- 
tery proposed  by  Mr  Kdison.  ,\s  tbc  most  promising  member  of 
this  latter  type,  we  may  take  an  oxygeji  plate  of  nickel  peroxide  upon 
nickel  with  a  hydrogen  iWatr  of  iron  sponge  upon  iron  and  compare 
it  with  the  ustial  Plantr  aii<I  Faure  types  of  lead  cell. 

1  he  alkali  battery  |>os^r-i^es  a  great  advantage  in  m.iking  its  sup- 
p«'rt  plates  of  a  stiflF.  easily-worked  metal.  The  stiffness  insures 
absence  of  buckling  (a  trouble  which  nmst  be  considered  and  com- 
pensated for  with  lead  platesV  while  the  stiffness  and  ease  of  work- 
ing together  admit  of  a  high  mechanical  perfection.  It  should  be 
Imrne  in  mind,  however,  that  the  ordinary  antimonial  lead  grid  used 
with  nasted  lead  plates  is  neither  prohibitively  heavy  nor  short- 
lived :  it  will  prr»bably  last  as  long  a^  the  nickel  grid  when  subjected 


i.j   electrolytic  action    only;    the    inferiority    lies    in    its    mech;.:.ic; 
weakness  and  in  the  difficulty  of  making  fine  castings. 

Lead  peroxide  is  a  conductor.     We  can  use  it  in  compar  ■ 
large  and  porous  masses.     Xickel  peroxide  is  not  a  conduct   : 
so  must  be  held  in  close  contact  with  some  conductor  itself  i: 
as  nickel  or  carbon.    This  may  be  done  in  two  ways :  First,  1 
oxidizing  a  highly  developed  surface  of  nickel, .corresponding. 
the  Plante  form  of  lead'plate;   second,  by  packing  the  act:. 
terial  or  material  to  become  active  with  powdered  or  flake  gr, 
held  rigid  in  a  perforated  box. 

.•\n  objection  to  the  first  method  is,  that  as  nickel  pero.xic 
not  conduct,  only  a  thin  layer  of  low  capacity  can  be  utiliztu .  «ii 
other  objection  is  that  the  disintegration  by  shedding  is  esen  m^ 
pronounced  than  with  lead,  and  without  the  advantage  of  a  contiB 
uing  and  compensating  formation  of  the  remaining  metal.  An  ob 
jection  to  the  second  method  is  that  the  dense  active  mass  impede 
diffusion.  An  advantage  is  that  the  close-held  mass  with  its  stil 
finely  perforated  cover  is  apparently  not  subject  to  deterioratioK 
It  is  well  to  note  that  the  disintegration  of  one  plate  and  long  lU 
<jf  another  is  in  no  way  due  to  the  intrinsic  qualities  of  one  or  th 
utiicr  active  material,  or  to  the  difference  in  chemical  action  takni 
place;  there  is  no  apparent  reason  why  lead  peroxide  reducing  I 
lead  o.xide  or  to  lead  sulphate  should  fall  to  pieces  any  more  quidd 
than  nick.i  peroxide  reducing  to  nickel  oxide — in  fact,  the  rcveis 
is  true.  The  difference  lies  entirely  in  the  method  of  holding  di 
active  material  and  in  its  porosity. 

For  hydrogen  carrying  materials,  we  have  spongy  porous  lead  i 
the  acid  cell,  and  in  the  other  spongy  iron  or  a  low  oxide  of  iio 
packed  with  l1akc  graphite.  Here  we  see  no  reason  why  the  spong 
lead  plate  should  not  last  indefinitely,  and,  until  recent  j'ears,  du 
was  supposed  to  be  the  case.  It  loses  no  material ;  it  does  not  chang! 
chemically;  but  actually,  its  capacity  lessens  with  age,  and  so,  whil 
its  deterioration  is  not  so  rapid  as  that  of  the  peroxide  plate,  it  rant 
nevertheless  be  occasionally  renewed.  The  opposite  is  now  hope 
for  the  iron  plate;  its  active  material  is  held  rigid  by  a  stiff  grid  aa 
unchanging  g;aphite  packing,  and.  apparently,  should  not  lose  ca| 
ity :  this,  however,  for  cither  iron  or  nickel  can  be  proven  only  b 
a  much  longer  life  test  than  the  plates  have  yet  had. 

One  battery  uses  an  acid  solution  that  is  absorbed  during  the  diti 
charge  by  the  active  material  of  both  plates,  and  released  upo 
charge.  The  other  uses  a  solution  of  potassium  hydroxide  that  i 
inactive  except  as  an  electrolytic  conductor,  a  means  of  carrjTO 
oxygen  from  one  plate  to  the  other.  The  result  of  this  difference  i 
electrolytes  is  most  important ;  in  the  alkali  battery  we  use  onli 
enotigh  electrolyte  to  make  a  path  for  the  current,  while  the  ad 
battery  must  have  a  mass  of  electrolyte  large  enough  to  hold  boC 
the  acid  needed  for  the  reactions  and  enough  over  to  insure  low  elcij 
trolytic  resistance  at  the  end  of  discharge.  Now.  while  the  pott 
bility  of  using  a  small  amount  of  electrolyte,  which  means  put 
the  plates  close  together,  is  one  of  the  important  factors  in  ma! 
the  alkali  battery  light  enough  and  small  enough  for  commc 
|)iactice.  this  very  advantage  adds  greatly  to  an  already  seri' 
trouble — refilling.  In  overcharging,  a  portion  of  the  water  is 
lessly  decomposed,  passes  off  as  gas  and  must  be  replaced, 
.ictual  amount  lost  is  fixed  by  the  time  of  overcharge  and  by 
current.  The  relative  amount  lost  is  inversely  proportional  to 
volume  of  solution  in  the  full  cell. 

Here  the  alkali  cell  is  inferior  to  the  lead  cell.     First,  the  o 
charge   is   greater.     The  densely  packed   active  material   allows 
only   slow  diffusion   in   its  mass,  with  the  result  that  a  large 
portion  of  the  current  breaks  up  the  electrolyte  at  the  surface  of 
nickel  plate,  rather  than  pass  through  the  attenuated  alkali  solui 
held  in  the  active  material  and  maintained  there  by  the  outward  e 
trolytic  movement   of  the  potassium   ions.     Second,  the  curren 
greater.     The  voltage  of  the  alkali  cell  is  only  about  one-half 
of  the  lead  cell ;   therefore,  for  the  same  energy  output,  we  ml 
double  cither  the  current  or  the  number  of  cells,  so  multiplying 
useless  dissociation  by  two.     Third,  the  alkali  cell  has  comparati 
a   small  mass  of  electrolyte  to  draw  upon.     In  all.  the  question 
electrolyte  mass  comes  to  this:  that  in  the  alkali  battery  we  multi 
a  serious  trouble  by  a   factor  of  three  or  four  and  then  halve  tl 
means  of  getting  around  it.  j^ 

.\nother  trouble  arising  from  refilling  is  the  quality  of  the  wat 
used.  In  large  commercial  operation  or  in  laboratory  work,  whei 
distilled  water  can  be  gotten,  this  is  not  serious,  but  with  small  user 
V  here  the  hydrant  is  the  common  source  of  supply,  it  is  often  tJ 
means  of  putting  into  the  electrolyte  some  active  agent  that  event! 
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ally  disintegrates  the  plates.  Obviously,  the  lead  battery  has  the  ad- 
vantage. 

Again,  the  acid  electrolyte  is  commercially  the  better  for  the  ease 
of  handling.  This  advantage  will  be  overcome  if  the  alkali  battery 
will  need  no  overhauling,  but  for  the  ordinary  run  of  events,  over- 
turned cells,  over-filled  cells,  handling  of  old  plates,  moisture  from 
gassing  in  overcharge,  for  the  numerous  contingencies  arising  in 
actual  work,  there  can  be  no  question  that  alkali  is  worse  than  acid 
for  woodwork,  clothes  and  hands.  Acid  does  not  creep — alkali  both 
creeps  and  turns  to  carbonate.  The  advantage  sometimes  claimed 
for  the  alkali  simply  upon  the  ground  of  its  not  changing  is  a  little 
hard  to  understand.  There  is,  on  the  face  of  it,  no  reason  why  the 
electrolyte  should  not  change  as  well  as  the  plates ;  in  fact,  a  battery 
with  unchanging  electrodes  and  changing  electrolyte  would  in  many 
ways  be  better  than  its  opposite.  For  instance,  the  change  of  elec- 
trolyte density  is,  in  the  lead  cell,  a  very  useful  and  needed  means  of 
determining  the  state  of  charge  and  discharge. 

Adaptability  to  different  uses  of  one  or  the  other  battery  will  be 
finally  determined  by  a  balance  between  utility  and  cost.  For  central 
station  work,  which  at  present  takes  about  75  per  cent,  of  the  battery 
output,  the  position  of  the  lead  cell  seems  secure.  Its  low  first  cost, 
low  internal  resistance,  high  voltage  and  general  efficiency  more 
than  overbalance  the  deterioration.  This  deterioration  is  a  matter 
of  careful  figuring :  in  so  many  years  so  many  plates  must  be  manu- 
factured and  installed  to  keep  a  given  battery  in  good  condition  ;  as 
an  offset,  so  many  pounds  of  scrap  lead  and  so  many  pounds  of 
battery  mud  are  returned.  The  renewals  ordinarily  mean  no  inter- 
ruption of  work  and  not  much  expense  in  installing. 

For  lighter  service,  particularly  for  electric  wagons,  where  watt 
efficiency  and  cost  are  to  some  extent  subordinate  to  convenience, 
the  choice  will  depend  largely  upon  capacity  and  reliability. 

Data  is  wanting  upon  the  capacity  of  the  alkali  cell  per  unit  of 
volume  and  weight,  but  it  seems  reasonably  certain  that  neither  will 
be  far  different  from  that  of  the  pasted  lead  battery.  As  for  re- 
liability, which  must  not  be  mistaken  for  long  life,  data  on  the 
alkali  cell  is  again  wanting  and  must  be  wanting  until  the  cells  are 
put  into  ordinary  service  with  ordinary  care  and  attention.  It  seems 
certain  that  the  necessity  for  frequent  refilling  will  mean  serious 
trouble  in  the  way  of  low  cells  and  irregularity  of  working,  while  the 
problem  of  the  alkali  electrolyte  and  excessive  gassing  will  need  most 
careful  consideration. 

The  commercial  life  of  lead  plates  in  truck  or  cab  service  is  about 
15,000  to  20,000  miles  for  negatives,  12,000  miles  for  Plante  positives 
and  6,000  miles  for  pasted  positives.  In  other  words,  a  four  or  five 
ton  truck  running  20  miles  per  day  for  300  days  in  a  year  requires 
new  positives  once  in  a  year  or  once  in  two  years,  according  to  the 
type  of  plate  used,  the  choice  of  one  or  the  other  being  determined 
by  the  character  of  service  and  length  of  run  desired.  Cabs  and  lighter 
wagons  have  about  the  same  life,  with  a  capacity  of  40  to  100  miles 
on  one  charge. 

Work  done  under  these  conditions,  actual  work  reduced  to  dollars 
and  cents,  has  shown  that  the  electric  wagon  gives  better  city  service 
than  can  be  gotten  from  gas  or  steam  or  horse.  A  better  battery, 
either  an  improvement  on  the  old  or  a  better  new  one,  would  control 
practically  all  city  traffic  not  on  rails. 


Incandescent  Lamps  in  Holland. 


^Mr.  S.  Listoe,  United  States  Consul  General  at  Rotterdam,  Hol- 
land, makes  the  following  communication  to  the  State  Department 
as  to  incandescent  lamps  in  Holland : 

While  about  500,000  incandescent  electric  lamps  are  annual'y 
used  in  the  Netherlands,  there  are  only  three  firms  engaged  in  their 
manufacture,  viz..  Philips  &  Co.,  at  Einhoven,  and  E.  Goossens, 
Pope  &  Co.,  and  the  Company  "Constantia,"  at  Venlo.  Most  of 
the  lamps  used  are  imported,  the  principal  part  coming  from  Ger- 
many and  a  small  percentage  from  England,  Belgium,  and  Switzer- 
land. 

Lamps  are  imported  in  every  quantity,  from  lots  of  50  or  100  to 
1,000  or  more.  I  have  not  been  able  to  ascertain  the  total  imports, 
no  statistics  existing  on  the  subject.  Foreign  manufacturers  who 
send  incandescent  electric  lamps  to  the  Netherlands  are  "Die  All- 
gemeine  Elektricitats-Gesellschaft,"  Berlin ;  Siemens  &  Halske,  Ber- 
lin ;  the  Edison  &  Swan  United  Electric  Light  Company,  Limited ; 
La  Societe  Anonyme  Beige,  Brussells;  the  Improved  Electric 
Glowlamp   Company,   Limited,  London ;    Gebriider    Pintch,   Berlin ; 


and  the  Zurich  Incandescent  Lamp  Company,  Zurich,  Switzerland. 

The  market  price  per  lamp  for  1902  is  quoted  at  50  pfennigs  (about 
12  cents)  by  the  ■'Allgcmcine  Elektricitats-Gesellschaft."  Various  dis- 
counts are  granted,  according  to  the  size  of  the  order  given.  The 
"Nernst"  lamp  of  this  company,  which  has  during  the  last  year 
come  into  wide  use  here,  costs  2  marks  (48  cents; .  The  import 
duty  on  electric  lamps  in  the  Netherlands  is  5  per  cent,  of  the 
value,  inclusive  of  packing.  There  are  no  regulations  restricting 
the  importation  of  lamps. 

The  competition  in  this  line  is  very  keen,  and  purchases  are 
largely  govi  rned  by  price  considerations;  naturally,  the  best  quality 
at  the  lowest  figure  is  in  demand.  Generally  speaking,  the  people 
here  are  favorably  inclined  toward  American  manufacturers,  and 
if  American  lamps  can  compete  in  price  and  in  quality  with  Ger- 
man manufacture  there  will  undoubtedly  be  a  good  market  for 
them.   Electricity  is  slowly  but  surely  repkcing  gas  and  oil. 

There  are  no  special  underwriters'  regulations  applying  to  in- 
candescent lamps  in  the  Netherlands,  with  reference  to  the  base  of 
lamps.  Most  of  the  lamps  are  fitted  with  the  ordinary  "Edison 
screw"  base  or  with  the  "Swan  bayonet"  base. 

The  principal  importers  of  electric  lamps  at  Rotterdam  are  H. 
C.  van  Mens,  G.  S.  Kaufmann  &  Landheer,  J.  M.  A.  Bekking,  Con- 
tinental Incandescent  Light  Company,  Croon  &  Co.,  G.  L.  Dahl- 
mann,  Electricitiets  Maatschappy  Volta,  Meteor,  Nieuwmeyer,  Heu- 
kelom  &  Co.,  Van  Rietschoten  &  Houwens,  J.  M.  Scheffer  &  Co., 
C.  Wasser  &  Co.,  Wynmalen  &  Hausmonn,  and  Van  der  Laan  &.Co. 


Kansas  Independent  Telephone  Convention. 

The  second  annual  convention  of  the  Kansas  State  Independent 
Telephone  Association  was  held  at  the  Coates  House,  Kansas  City, 
Mo.,  September  11  and  12.  The  delegates  were  welcomed  by  Mayor 
Reed,  who  in  his  address  expressed  some  views  on  the  question  of 
government  ownership  of  the  telephone,  and  also  gave  the  Bell  Tele- 
phone Company  a  rap.  "You  are,"  he  said  "endeavoring  to  bring 
into  closer  touch  the  independent  telephone  lines  in  Kansas.  If 
you  do  not  wish  us  to  quote  you  as  a  little  below  par  you  must  in- 
clude Missouri.  The  present  conditions  of  the  telephone  business 
are  lamentable.  If  relief  is  to  come  to  the  people  it  must  come 
either  from  legislation  of  the  most  radical  character  or  through  an 
intelligent  union  of  independent  systems,  managed  along  honest 
lines  and  by  honest  men.  That,  of  course,  leaves  out  the  Bell  com- 
pany, which  is  nothing  better  than  a  pirate. 

"There  should  be  only  one  company,"  he  continued.  "That  should 
be  owned  by  the  government,  be  connected  with  the  postal  service 
and  its  telephones  should  be  in  every  farmhouse  in  the  land.  We 
may  never  reach  this,  and  in  the  meantime  must  try  to  meet  present 
conditions.  The  Bell  company,  which  never  did  an  honest  act  in 
its  life,  takes  out  of  Kansas  City,  at  a  low  estimate.  $300,000  annually, 
and  swears  to  the  assessor  thdt  the  value  of  its  entire  property  in 
Jackson  county  is  $22,000."  Mr.  \V.  H.  Nelson,  of  Smith  Center, 
responded  to  the  mayor's  address. 

Papers  were  read  as  follows :  "Construction  and  Maintenance  of 
Metallic  Toll  Lines,"  by  Harry  Paris ;  "Enforcement  of  Message 
Time-Limit,"  by  W.  W.  Dilworth.  The  exchanges  at  Salina, 
Atchison,  Topeka,  Wichita  and  Kansas  City  were  described  by  D. 
A.  Van  Trine,  E.  H.  Barry,  B.  F.  Pankey.  Hon.  Frank  L.  Brown 
and  Jas.  S.  Bailey,  Jr.,  respectively. 

The  main  object  which  the  association  is  working  to  accomplish 
is  to  connect,  by  long-distance  lines,  the  300  independent  exchanges 
of  Kansas  and  Missouri.  This  will  be  done,  probably,  when  the 
Kansas  City  Home  Telephone  company  opens  its  exchange  for  busi- 
ness next  July.  The  local  independent  company  will  act  as  a 
"central"  for  the  various  independent  exchanges  in  the  Missouri 
valley.  At  the  meeting,  resolutions  were  passed  expressing  full 
confidence  in  the  Home  Telephone  Company,  of  Kansas  City,  and 
the  assurance  was  given  that  the  plant  now  building  would  be  con- 
nected with  all  the  Kansas  independent  lines.  By  the  time  of  its 
completion,  next  July,  three  branch  lines  are  expected  to  enter 
Kansas  City  from  Kansas.  Mayor  Reed  was  thanked  for  his  earnest 
and  persistent  fight  against  the  "Bell  monopoh-"'  and  his  efforts  to 
secure  lower  rates  and  a  fair  treatment  of  the  public. 

The  executive  committee  was  instructed  to  confer  with  the  Home 
management  relative  to  arrangements   for  making  connections. 

There  was  a  large  exhibition  by  telephone  manufacturing  concerns 
and  supply  dealers  of  apparatus  and  appliances. 
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Data  of  Principal  Power  Stations  in  Greater  New  York. 

\t  the  recent  meeting  of  the  Association  of  Edison  Illuminating 

Mr   \v,  F.  We!!    ■ "^'"d  a  paper  in  which  was  given 

of  the  five  i  -ver  stations  in  Greater  New 

.ay  Company,  at  Ninety-sixth 


Street  and  East  River;  Manhattan  Railway  Company,  at  Seventy- 
fifth  Street  and  East  River;  Metropolitan  Street  Railroad  Company 
at  2i6th  Street  and  Harlem  River  (Kingsbridge)  ;  Rapid  Transit 
Subway  Company,  at  Fifty-eighth  Street  and  North  River,  and  the 
Waterside  Station  of  the  New  York  Edison  Company,  at  Thirty- 
eighth  Street  and  East  River.  Below  are  given  the  prirttipal  dau 
of  the  compilation: 
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6.600 

7$ 

40 

1 6*  8" 

130,000 
130,000 


88' 


Double    comp.     » 

hor.  cyl.  3  vert.  cyl. 

8,000 

13,500 

64,000 

100,000 

(3)    44'-(3) 

6o- 

750 

160 

Corliss 

4:1 

1.544 

a 

8- 
IJ'   6- 

54 
18x18 

13X14 

as'  3" 

37' 
16" 

34"x6o" 
430,000   Ih. 

none 
none 

116 

Jet. 


8 

3 

S.ooo 

;.Soo 

*«3 

394 

Y 

1 1,000 

75 

40 

33' 

3704O00 

530,000 


Kingsbridge. 
39.360 

34.560 
20,960 
iS.360 
36,000 
50,000 
28,000 


bo.ooo 

4 

2 

278' 

200' 

«/' 

14' 

908 

308 

8.1 

11.3 

15,000 

6,000 

64 

30 

530 

520 

33.380 

IS.360 

160 

160 

0.51 

0.436 

335.570 

153,600 

7.360 

3-4SO 

45-3 

45-3 

li^ 

3.13 

0.221 

0.221 

5.68 
57.000 

4.65 

3 

S7.6oo 

2,360 

3,480 

8 

35' 
28'X38' 

\'ert.  cross 
comp. 
4.S00 
6.250 
36.000 
50,000 
46--86' 

60" 

750 

150 
Corliss 

3.5:1 
1.590 

2 
9"- to" 
12'  6- 

5 
14x14 

14x14 
37' 
39' 
16" 

34*x6o'' 

507.000  lb. 

38' 

100 


.Tct. 


8 

3 

3.500 

307 

Y 

6,600 

75 
40 

150.000 
158,500 


Rapid   Transit. 

116,000 

I 

46,980 

69,020 

39.000 

80,000 

125,000 

50,000 

75.000 

S 

225' 

«5* 

880 

> 

15,000 

60 

650 

39.000 

17s 

0.49 

390,000 


487 


134,800 

5, 000 
10 

35' 
4o'x37'    6',    1,500 
sq.    ft. 
Double  comp.   2 
hor.  cyl.  2  vert.  cyl. 
8,000 
12,500 
80,000 
125,000 
(2)   43-(2)   86- 
60" 
750 
17S-300 
Poppet   high,  Cor- 
liss   low 
4.3:1 
1.544 


Edison. 
53.819 

43.336 

32.15s 

36,400 

83,200 

128,000 

56,000 

80,000 

4 

196' 

17' 

908 

7-3 

10,000 

S6 

650 

36,400 

>7S 

0.44 

364.000 

3,220 — 3,464 

S.684 

56-5—74 

437 

0.18 — 0.13 

5-4—7-4 

58,000 


8"  n.  p 


L.    p. 


10 
•3'  6- 

5-4 
30x18 

12X13 

35'  3' 

37- 

16' 

34"x6o' 

439.000  11>. 

none 

none 

116 

Barometric  tuttc 

(.let.) 


3 

S.ooo 

7.500 

363 

394 

Y 

1 1,000 

75 

40 

33' 

370,000 

530,000 


10,664 

16 

37'  3' 

4I'X23',   943   SQ.    ft 

3  cyl.  \Trt.  comp. 

5.300 
8.000 
83,300 
1 28.000 
43J'i''-(3)     75'^" 
60' 
750 
175 
Poppet  high.   Cor- 
liss   low 
6.03:1 
i.«37 
3 

9' 

13'  9' 

5  5 

Center  22x14, 

overhung   16x14 

14x14 

3S' 

39«' 

10- 

a6"x6o" 

488.755  lb. 

«3' 

73 

65 

Surface 

9.300 

147.300 

«-77 

16 

3 

3-500 

S.ooo 

307 

450 

Y 

6,600 

75 

40 

16'  8' 

130.000 

125.000 
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Circumferential    speed    per    minute    .  . 

Diameter    frame     

Total    weight,    lbs 

Frame    divided    into    segments     

Inherent  regulation 

Guaranteed    efficiency,    ]/x    load 

Guaranteed  efficiency,    Vi    load    

Guaranteed   efficiency,    J4    load    

Guaranteed   efficiency,    full    load 

Guaranteed   efficiency,    iK    load 

Actual  efficiency,    Va   load    

Actual   efficiency,   Yi   load    

Actual  efficiency,    34    load 

Actual   efficiency,    full   load    

Actual   efficiency,   iJ4    load 

Guar.  temp,  rise,  full  load,  24  hours. . . 
Guar.  temp,  rise,  ij4  load,  24  hours. 
Guar.  temp,  rise,  i}^  load,  3  hours... 
Guar.  temp,  rise,  lYz  load,  2  hours... 
Insulation  test  field  coils,  i  minute... 
Insulation  test  armature  coils 


Armature   winding    

Number   exciters    

Capacity    exciter    generator     

V'oltage     

Capacity    exciter   storage   battery,    all   fields 

An.peres   per    field    normal    load 

Volts  across   field  terminals 

Switchboards,   type    Panels  and 


-Approximate   floor    space,    sq.    ft. 

Number     generators     

Total   normal    K.   W.    cap 

Number    feeders,   present    

Number  feeders,   ultimate    


Metropolitan. 

Manhattan. 

Kingsbridge 

3.927 

7.540 

21'  6" 

43' 

25'   9" 

260,000 

890,000 

2 

6 

2 

5% 

6% 

90.8% 

90% 

94-8% 

94-5% 

96.2% 

95-5% 

96-7% 

96.5% 

97% 

97% 
93-15% 
96.20% 
97-29% 
97-75% 
97-98% 
35°  C. 
45°   C. 

55°  C. 
2,500  V. 
25,000  V. 

30  M. 

Form  Wound 

Built    up,    or    bar 

Built    up,    or 

type. 

type. 

6 

4 

5 

150  K.  W. 

250  K.  W. 

160  K.  W. 

125 

250  volts 

125 

None 

None 

None 

300 

22s 

100 

200 

anels  and  bench 

Panels   and   bench    - 

boards 

boards 

6,400 

12,000 

11 

8 

38,500 

40,000 
34 

80 

48 

Rapid  Transit. 

7.540 

43' 

890,000 

7 

6% 


bar 


Edison. 


3.927 

22'  2" 


91% 
95% 
96% 

97% 
97% 
93-2% 
95-5% 
965% 
97-0% 
97-2% 
30'  C. 

so'   C. 


2,500   \'. 

2,500   V. 

25,000  V. 
30  M. 

15,000  V. 

30  M. 

25,000  v. 

I  M. 

Built    up,    or 

bar 

Form    Wound. 

type. 

4 
250  K.  \V. 

150  K.  W. 

250 
None 

300 
I  hour 

225 

120 

200 
Panels  and  bench 

176 
Individual 

boards. 

panels   and 

switch  peds. 

10,000 

10 

16 

50,000 
36 
64 

56,000 
28 
40  - 

Production  of  Natural  Gas. 


A  special  bulletin,  issued  by  the  U.  S.  Geological  Survey,  C.  D. 
Walcott,  director,  gives  some  data  on  the  production  of  natural  gas. 
The  consumption  has  continued  to  increase,  although  the  pressure, 
except  in  the  new  field  of  West  Virginia,  has  continued  to  decline, 
necessitating  the  expense  of  compression  in  order  to  market  an  in- 
creased production  from  the  declining  field,  which  expense  must  con- 
tinue to  increase  as  the  pressure  declines  and  the  distance  to  the 
source  of  supply  increases.  The  value  of  natural  gas  consumed  in 
the  United  States  in  1901  was  $27,067,500,  which,  at  15  cents  per 
1,000  cubic  feet,  is  equivalent  to  180,450,000,000  cubic  feet.  If  20,000 
cubic  feet  of  natural  gas  be  taken  as  equal  to  I  ton  of  coal,  8,458,600 
tons  of  coal,  valued  at  $3.20  per  ton,  would  be  required  to  yield  the 
sum  of  money  for  which  the  natural  gas  sold. 

The  value  of  the  production  for  1901  was  greater  than  that  of  1900 
by  $3,368,826,  or  over  14  per  cent.  It  also  exceeded  that  of  1899  by 
$6,992,627.  It  may  also  be  interesting  to  note  that  the  value  of  the 
69,389,194  barrels  of  petroleum  produced  in  the  United  States  during 
1901  was  $66,417,335,  and  that  the  value  of  the  natural  gas  amounted 
to  40.7  per  cent,  of  the  value  of  the  petroleum  for  the  same  year,  and 
that,  further,  when  the  fuel  value  of  the  coal  and  wood  displaced 
by  natural  gas  in  1900 — which  amounts  to  $32,445,156 — is  considered, 
this  estimated  displacing  value  of  natural  gas  is  nearly  49  per  cent, 
of  the  entire  value  of  the  crude  petroleum  produced  in  the  same 
year. 

There  were  10,297  wells  producing  natural  gas  at  the  close  of  1901. 
of  which  number  74  were  not  turned  into  the  gas  mains,  and  2,088 
producing  wells  were  drilled  in  the  same  year;  there  were  453  dry 
holes,  or  non-producers,  and  1,084  were  abandoned.  There  were 
very  nearly  800  miles  of  pipe  laid  during  1901,  the  mains  varying 
from  2  inches  up  to  20  inches.  This  brought  the  total  up  to  21,848 
miles  of  natural  gas  mains  of  from  2  inches  to  36  inches  diameter  in 
use  at  the  close  of  1901. 

As  a  source  of  power,  natural  gas  stands  at  the  head  of  the  list  for 
economy  among  the  fuels,  both  as  to  expense  of  installation  and  ex- 
pense of  operation.  It  has  been  supplying  the  power  for  a  very  large 
number  of  factories  and  operations  in  the  gas  belt,  and  lately  it  has 
been  exten':ively  applied  in  creating  the  power  by  which  the  natural 
gas  itself  is  compressed  from  a  low  to  a  high  pressure  when  the  orig- 


inal pressure  has  failed  and  the  pipes  are  insufficient  to  deliver  the 
necessary  quantity  of  gas  at  the  well  pressure.  A  number  of  these 
compressors  work  up  very  close  to  1,000  horse-power,  with  an 
economy  that  enables  8  to  10  cubic  feet  of  natural  gas  to  develop  a 
horse-power  for  an  hour,  a  saving  of  from  40  to  50  per  cent,  over 
high-duty  steam  engines. 

It  is  estimated  that  fully  1,000,000  domestic  fires  are  supplied  by 
natural  gas,  and  that  4,000,000  people  are  furnished  with  this  ideal 
fuel  for  light. 

Companies  or  individuals  to  the  number  of  1,545  report  the  use  of 
natural  gas  in  manufacturing  establishments  of  various  kinds,  num- 
bering in  all  5,742,  including  102  iron  and  steel  works  and  219  glass 
works. 


Trolley  Development  Around  Salt  Lake. 


One  of  the  most  important  pieces  of  railroad  work  undertaken 
in  the  vicinity  of  Sak  Lake  for  years  past  has  been  commenced.  It 
is  a  preliminary  survey  for  the  Salt  Lake  and  Suburban  Railroad.  The 
value  of  this  line  is  beyond  question.  It  opens  up  one  of  the  finest 
tracts  of  residential  country  and  reaches  outlying  districts,  which  for 
years  have  been  seriously  in  need  of  this  service. 

The  surveyors  will  go  into  the  field  at  once,  under  charge  of  Guy 
Sterling,  of  Salt  Lake  City,  who  will  have  supervision  of  the  en- 
gineering and  construction  work.  The  surveys  will  require  about 
two  months  to  complete,  but  the  construction  work  will  be  com- 
menced inside  of  thirty  days.  The  work  will  be  crowded,  and  the 
engineer  will  be  followed  closely  as  soon  as  he  has  had  a  sufficient 
start. 

The  road  will  not  be  a  single  line,  but  will  have  branches  extending 
north  and  south  into  every  part  of  the  surrounding  country,  as  it  is 
intended  to  reach  all  the  outlying  towns  in  those  directions  from 
the  city.  It  is  yet  a  matter  in  abeyance  as  to  where  these  branches 
will  begin.  This  will  be  determined  later  on  by  the  engineer  in 
charge.  This  road  will  connect  the  city  wnth  a  magnificent  plateau 
south  of  the  city,  which  is  high  and  dry  when  the  city  itself  is  sur- 
rounded by  fog.  It  has  water  rights  dating  back  to  '47,  which  are  fed 
from  Parley's  Canyon,  in  the  Cottonwood  district,  and  other  sys- 
tems in  that  section  of  the  State. 
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Niagara  Falls  Meeting  of  the  American  Electrochemical 

Society. 


'1  :'  the  American  Elect ro- 

chtii -  -  .         ,  ant  success.    The  total 

number  of  mt  guc!>t$  registered  was  163,  and  the  registry 

wa»  quite  proi.^i- >  ..  ii  of  indicating  the  actual  attendance  during 
the  four  day*  of  the  meeting.  About  iio  members  were  present  out 
of  a  toul  membership  of  less  than  400,  which  corresponds  to  a 
fKrrc^ntasrc  pcrhajt-.  unique  as  compared  with  meetings  of  other 
sinr'  ■  '^. 

\V  of  naming  Xiagara  Falls  as  the  place  of  meeting 

mce  that  members  would  be  per- 
I  the  electrochemical  works  there, 
II  wai,  ncvcriiicicss,  a  matter  ot  disappointment  to  learn  that  by  pre- 
concerted arraiiKcmcnt  this  courtesy  was  not  to  be  extended.  Of 
almost  a  score  of  electrochemical  establishments  of  Niagara  Falls, 
all  but  four  denied  admittance,  the  exceptions  being  the  Carborundum 
Company,  International  Achcson  Graphite  Company,  Electrical  Lead 
•■    '  '"  ;. .  and  the  Atmospheric  Products  Company.    The 

'  companies  gave  a  cordial  invitation  to  visit  their 
•f  their  staffs  to  conduct  members  about 
..m  the  processes  there  carried  on.  The 
i-.o  cMciidcd  by  the  Xiagara  Power  Company  and 
ilydraulic  Company,  which  provided  every  facility 
ior  a  prolitahie  visit  to  their  respective  generating  stations. 

The  local  committees  were  unrclaxing  in  their  efforts  to  enter- 
tain th^  visitors  and  did  much  to  counteract  the  effect  of  the  action 
of  the  plant  officials  above  referred  to.  An  extensive  programme  was 
provided  for  each  day  and  c\-ening,  including  a  gorge  searchlight  trip 
and  a  banquet  on  Wednesday  evening. 

Among  the  attendants  at  the  meeting  were  Prof.  Dr.  F.  Habcr. 
of  KarUrtilic,  (icrmany,  and  Prof.  R.  S.  Hutton,  of  Owens  College. 
Mrinf!v»f.T.  Kngland.  Dr.  Habcr,  who  is  one  of  the  faculty  of  the 
'.  School,  of  Karlsruhe,  was  the  accredited  delegate  to 
•  the  Uunsen  Society,  formerly  known  as  the  German 
l-,lccirochrmual  Society,  of  which  Prof.  Van't  HofF  is  president. 
Vfii.  Hulton  is  in  charge  of  the  only  extensive  electrochemical  course 
in  Great  Britain,  in  connection  with  which  a  very  complete  electro- 
chctnical  laboratory  has  been  established.  Both  of  these  gentlemen 
presented  papers  and  took  a  prominent  part  in  the  discussions. 

It  :rcc  of  great  regret  that  Mr.  C.  J.  Reed,  the  very  effi- 
cient of  the  society,  was  compelled  by  a  sudden  illness  to 
depart  U>i  home  before  the  close  of  the  sessions.  /\s  one  of  the 
organizers  f>f  the  society,  and  subserpiently  as  secretary.  Mr.  Reed 
has  during  the  past  six  months  been  burdened  with  a  vast  amount  of 
work  for  the  organization,  in  addition  to  liis  professional  work,  the 
extent  of  which  former  can  be  surmised  from  the  programmes  of  the 
Philadelphia  and  Niagara  meetings,  and  the  rapid  building  up  of 
the  membership.  The  duties  falling  to  him  have  been  enthusiastic- 
ally ''     '•  • I.  without  pecuniary  compensation  and  with  an  aWlity 

and  to  which  the  society  owes  much  of  its  success.     The 

"I  sympathy  heard  at  every  turn  uiK>n  the  news  of  his 
tr  M  inrritnl  tribute  ti>  a  devotion  to  the  interests  of  the 
sucicl>  il  ■  'I  in  a  physical  overtax. 

On  \V.  a  the  Local  Entertainment  Committee  gave 

a  banquet  at  liir  international  Hotel  to  the  members  and  guests  of 
the  society.  .Mnmst  150  .scats  were  occupied  at  the  tables  in  the 
large  dining  hall.  Mr.  Wm.  B.  Rankine  presided  as  toastmastcr. 
and  in  the  al»«enre  nf  the  Mayor,  responded  to  the  toast.  "Niagara 
Falls"  Mr  Rankine  sketched"  the  electrical  development  in  the 
vicinity   of  thr  Falls,  which  in  its  pr<  i    can   only  be  con- 

sidered a  iKginning  that  will  lead  to  pt  ittlc  expected  even 

by  those  \\h.»  in  1I1C  rarl\  Mrd  tin.  ui.ik.     President  Richards 

resp.>n<lr.|  lo  ihr  t..;.u  i,.  .and  gave  a  sketch  of  the  founding 

"♦  ''  w  out  of  a  meeting  in  Philadelphia  of 

''<'^"  at  their  several  residences  to  discuss 

elecltoihrnmal  sulnrrt*.  the  gentlemen  being  Messrs.  Reed.  Ilering 
and  R«x^Kr  When  the  matter  of  forming  a  national  organization 
was  discussed,  it  was  concluded  that  if  75  favorable  replies  were  re- 
ceived 10  a  circular  to  l>c  sent  out.  a  meeting  would  l>e  called  for  the 
purpose  of  orRanization.  Greatly  to  the  astonishment  of  these  gentle- 
men, more  than  .v»  applications  for  admission  were  received  within 
a  short  time  after  sending  out  the  circulars,  and  at  the  time  of  the 
first  mecti-.iR  ,iM^  names  were  enrolled  for  membership.  Since  then, 
additions  have  brought  the  membership  almost  to  400. 


As  delegate  of  the  German  Electrochemical  Society  (now  known  a- 
the  Bunsen  Society  J,  Dr.  F.  Haber  responded  to  a  toast,  and  spoki- 
in  high  terms  of  the  cordial  reception  which,  as  a  member  of  thv 
German  society,  he  had  received  in  this  country  from  representative? 
of  the  profession  and  industry.  Prof.  R.  S.  Hutton,  of  Owens  Col- 
lege, Manchester,  Eng.,  responded  in  graceful  terms  to  a  toast  re- 
ferring to  the  British  chemical  workers.  Prof.  \\\  D.  Bancroft,  of 
Cornell  Universitj-,  responded  to  the  toast,  "  Our  Universities,"  an<i 
Prof.  F.  B.  Crocker  to  a  toast  on  the  sister  societies,  and  Dr.  X.  S 
Keith  did  justice  to  the  subject  assigned  to  him — namely,  "Th.. 
Ladies." 

At  the  session  of  Friday  morning,  Mr.  A.  Isakovics  presented 
motion,  which  was  seconded  by  Dr.  X*.  S.  Keith,  inviting  the  socie:;. 
to  hold  its  next  general  meeting  in  New  York  City.  .\s  final'.) 
adopted,  the  motion  expressed  the  wish  of  the  members  present  ..• 
the  session  that  the  board  of  directors  should  consider  favorably  tl.. 
proposition  to  hold  the  next  general  meeting  in  Xew  York  City. 

At  the  close  of  Friday's  session,  Mr.  Hering  offered  resolution- 
of  thanks  for  courtesies  received,  to  the  Local  Entertainment  ' 
mittee;  the  Ladies'  Committee;  the  X'ational  Food  Company;  X 
Power  Company;  Xiagara  Falls  Hydraulic  Power  Company; 
trical    Lead    Reduction    Company;    International    Acheson   Gr  ,    .:. 
Company ;  Carborundum  Company,  and  the  Atmospheric  Products 
Company.    The  meeting  then  adjourned  siitc  die. 

Following  is  an  account  in  detail  of  the  proceedings  in  session. 
Owing  to  a  delay  in  the  mails  our  report  of  the  sessions  of  M 
and  Tuesday  was  not  received  in  time  to  be  incorporated  in  tlu 
of  the  paper,  and  appeared  as  a  supplement  to  last  week's  issue.    Tw 
make  this  report  complete,  that  part  of  the  matter  relating  to  papers 
and  discussions  is  reprinted  herewith  with  some  corrections. 

MOXDA'i''s   SESSION. 

Mr.  Francis  ,\.  J.  Fitzgerald  presented  the  first  paper  of  the  meet- 
ing,   the    title   beirg    "Xotes   on    Testing    Carbon    Electrodes."     It 
was  pointc<J  out  that  the  efficiency  of  an  electrode  depends  largely 
on  its  density,  and  the  paper  deals  with  methods  for  the  determ  • 
of  density.     Two  determinations  are  made — first,  of  the  den- 
the  carbon  of  which  the  electrode  is  made.  and.  second,  the  apparent 
density  or  the  ratio  of  the  weight  to  the  volume  of  the  electrode  as 
a   whole.     The  difference  of  these  quantities  divided  by  the  first- 
mentioned  expresses  the  porosity.     The  paper  gives  the  methods  of 
determination  in  minute  detail.     In  the  case  of  a  specimen,  the  real 
density  was  found  to  be  2.19,  the  apparent  density  1.63,  and  ilu 
osity  0.26.    In  certain  electrolytic  processes  the  presence  in  an  el< 
of  amorphous  carbon  is  undesirable,  owing  to  the  accompanyi:  . 
integration,  and  the  paper  describes  a  method  of  testing  to 
jnine  the  presence  of  amorphous  carlxm.  which  consists  of  a  trc 
with    nitric    acid    and    potas-ic   chlorate,    which    removes    the 
phons  constituent. 

Mr.  Fitzgerald's  paper  was  bnclly  discussed  by  Messrs.  ii.iri. 
Hulton  and  Keith,  their  remarks  referring  more  particularly  to  de- 
tails of  the  testing  process. 

In  a  paper,  entitled  "Cathodic  Reduction."  Mr.  .Mfred  T.  Weight- 
man  gave  the  results  of  experiments  with  sulphide  electrodes 
showed  that  Thomson's  rule  does  not  apply,  at  least  when  ex;  • 
in  its  simple  form.  The  two  divergences  are  with  respect  to  the 
voltage  of  reduction  and  the  amount  of  hydrogen  released.  It  was 
shown  that  much  less  hydrogen  is  released  than  the  rule  calls  for. 
which  fact  is  of  advantage  in  commercial  working.  The  higher 
voltage  accords  with  the  views  of  Caspari  and  others,  that  the  volt- 
age necessary  to  liberate  hydrogen  is  not  a  constant  as  implied  by 
Thomson's  rtile.  but  is  dependent  on  the  metal  which  constitutes  the 
catluHle.  Mr.  Weightman  adds  that  in  addition  there  is  probably 
also  a  variation  in  voltage  in  the  case  of  //.-5"  with  different  metals. 

A  lengthy  discussion  followed  the  reading  of  the  p-iper.  in  which 
Messrs.  Rcid.  Keith.  Smith.  Rodman.  Haber.  Smith.  Blackmore. 
Hering.  Hutton  and  Sperry  participated.  Mr.  Reed  did  not  con- 
sider Caspari's  theory  necessary  to  explain  the  results  arrived  at, 
but  Prof.  Haber  and  others  took  the  opposite  view — namely,  that 
Caspari's  theory  of  over-voltage  is  correct  and  applies  to  the  ex- 
periments in  question.  In  reply  to  a  question  by  Mr.  Hering  as 
to  the  source  of  the  energy  corresponding  to  the  over-voltage.  Prof. 
Smith  said  it  corresponds  to  the  second  term  of  Helmholtz's  equation 
containing  the  temperature  coefficient  of  the  e  m.  f.  Prof.  Haber 
said  that   it   should   not  l>e  lost   sight  of  that  there  may  be  inter- 
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mediate  steps  between  ions  and  gases,  such  as  solution,  adsorption, 
the  formation  of  an  alloy,  etc. 

President  J.  W.  Richards'  paper,  entitled  "Efficiency  of  Electric 
Furnace  Operations,"  discussed  a  large  number  ot  operations.  From 
the  data  presented,  it  appears  there  is  an  unexpected  uniformity  in 
the  efficiency  of  different  processes  where  the  heat  is  employed  not 
only  in  melting  the  material  but  also  in  chemical  action.  In  the  latter 
case  the  efficiency  is  generally  50  to  60  per  cent.  In  processes  where 
there  is  simply  heating  without  chemical  action,  the  efficiency  is 
higher,  approximating  70  to  75  per  cent. 

In  the  following  discussion,  Mr.  Hering  said  that  determination  of 
the  efficiency  involves  knowledge  of  the  actual  energy  necessary  to 
a  given  process,  but  that  in  many  cases  this  is  not  exactly  known ; 
consequently  until  this  theoretical  quantity  is  fixed,  efficiencies  must 
be  accepted  with  caution.  In  reply  to  a  question  by  Mr.  Brindley  as 
to  the  reduction  of  radiation  loss  by  double  walls,  Prof.  Richards 
said  that  the  important  factor  is  whether  the  operation  is  conducted 
slowly  or  quickly.  The  size  of  furnace,  of  course,  is  also  a  factor  in 
radiation. 

The  final  paper  of  Monday's  session  was  read  by  Prof.  Louis 
Kahlenberg,  the  title  being  "Differences  of  Potential  Between 
Metallic  Sodium  and  Solutions  of  Cadmium  Iodide  in  Various 
Solutions."  The  greatest  potential  difference  was  measured  between 
cadmium  and  cadmium  iodide  in  a  large  number  of  different  solutions, 
the  other  electrode  in  each  case  being  Helmholtz's  normal  electrode. 
The  general  result  was  that  the  potential  difference  between  a  metal 
and  a  solution  is  primarily  determined  by  the  chemical  affinity.  With 
solvents  of  similar  chemical  character  there  is  little  variation  in  the 
potential  difference. 

Tuesday's  session. 

The  first  paper  of  Tuesday's  meeting  was  entitled  "Developments 
in  Electrometallurgy  of  Iron  and  Steel,"  and  in  the  absence  of  the 
author.  Mr.  Marcus  Ruthenberg,  was  read  by  Prof.  Hart.  The  method 
outlined  consists  in  principle  in  using  an  electric  furnace  combined 
with  the  action  of  a  magnetic  field.  The  melting  zone  of  the  electric 
furnace  is  a  magnetic  field.  The  ore  being  magnetic,  the  magnetic 
field  seizes  and  holds  the  grains  of  the  magnetite,  the  polar  pro- 
jections being  at  the  same  time  the  electrodes  of  the  smelting  circuit ; 
the  magnetic  bridge  thus  formed  by  the  ore  forms  a  high  resistance 
in  the  smelting  circuit.  The  heat  of  the  smelting  circuit  is  engendered 
within  the  bridge  of  ore  itself.  The  electrodes  are  water-cooled. 
When  the  ore  is  melted  it  loses  its  magnetism  and  drops  out  of  the 
magnetic  zone,  new  material  being  substituted.  An  animated  discus- 
sion followed,  in  which  Messrs.  Hart,  Keith,  Johnson,  Reed,  Richards 
and  Salom  took  part.  The  general  opinion  seemed  to  be  that  there  is 
at  present  no  probability  of  the  electric  furnace  superseding  the  blast 
furnace  in  the  reduction  of  iron  ores ;  that  the  ordinary  iron  smelting 
furnace  of  to-day  is  a  very  efficient  piece  of  apparatus ;  and  that 
magnetic  concentration  of  ores  is  only  applicable  in  the  case  of  low- 
grade  ores. 

In  a  paper  by  Dr.  Eugene  A.  Byrnes,  entitled  "Voltaic  Cells  with 
Fused  Electrolytes,"  the  results  are  given  of  a  great  many  measure- 
ments of  the  e.  m.  f.  of  cells,  in  which  the  electrolyte  was  fused 
sodium  hydroxide.  The  cell  was  divided  into  two  parts  by  a  porous 
diaphragm.  The  one  electrolyte  was  graphite,  and  for  the  other 
many  different  substances  were  used.  Different  depolarizers  were 
used.  The  results  of  the  measurements  are  in  several  points  in  good 
agreement  with  resttlts  obtained  by  Liebenow  and  Strasser.  In  the 
discussion,  Mr.  Reed  claimed  that  the  e.  m.  f.  of  such  cells  is  nearly 
wholly  thermoelectric,  but  this  was  contested  by  Mr.  Byrnes,  who 
said  that  the  thermo  e.  m.  f.  is  only  a  factor  and  not  the  principal 
one. 

In  a  paper,  entitled  "The  Fusion  of  Quartz  in  the  Electric  Fur- 
nace," Prof.  R.  S.  Hutton,  of  Owens  College,  Manchester,  described 
a  process  for  making  quartz  fibres  and  small  tubes  for  scientific  pur- 
poses. An  arc  furnace  is  used,  and  the  quartz  is  fused  in  a  mould  of 
graphite.  At  first  difficulties  were  encountered,  owing  to  air  bubbles, 
but  these  have  been  overcome.  Prof.  Hutton  considers  there  is  a 
commercial  future  for  the  process.  The  paper  was  briefly  discussed 
by  Messrs.  Whitney.  Bancroft,  Fitzgerald  and  Doremus. 

In  a  paper,  entitled  "Thermoelectric  Theory  of  Concentration 
Cells,"  Prof.  H.  S.  Carhart  extended  his  discussion  of  this  subject, 
which  was  presented  at  the  Philadelphia  meeting.  In  Nernst's  for- 
mula, the  e.  m.  f.  of  a  concentration  cell  is  proportional  to  the  ab- 


solute temperature,  which  suggests  a  thermal  origin.  The  same  con- 
clusion is  reached  from  Helmholtz's  formula  for  the  e.  m.  f.  of  a 
voltaic  cell ;  for  a  concentration  cell  the  first  term  of  this  formula 
is  zero,  corresponding  to  the  formation  heat  of  the  chemical  processes, 
and  the  e.  m.  f.  is  directly  equal  to  the  absolute  e.  m.  f.  multiplied  by 
the  temperature  coefficient  of  the  e.  m.  f.  A  concentration  cell  was 
defined  as  a  device  for  converting  heat  into  electrical  energy.  Curves 
were  exhibited,  showing  the  relation  between  thermo  e.  m.  f.  and  con- 
centrations, and  it  was  shown  how  the  law  of  the  inverse  relation  of 
the  thcrrnal  e.  m.  f.  with  the  concentration  explains  several  obscurities 
relating  to  the  Daniell  cell.  The  paper  was  discussed  at  length  by 
Messrs.  Bancroft,  Haber,  Hering,  Carveth,  Patterson,  Weightman, 
Richards  and  Keith.  Doubt  was  expressed  whether  the  particular 
nickel  cell  is  really  a  true  concentration  cell,  and  Prof.  Carhart  said 
he  could  not  affirm  there  is  no  chemical  action  in  it. 

In  a  paper,  entitled  "An  Apparent  Electrochemical  Paradox,'"  Mr. 
Carl  Hering  described  a  curious  experiment  which  he  and  Mr.  Reed 
made  some  years  ago,  in  which  water  was  decomposed  in  visible 
quantities  at  voltages  far  below  the  theoretical  (about  1.45),  even  as 
low  as  about  0.3  volt.  The  experiment  consisted  in  electrolyzing 
acidulated  water  in  a  strong  N-shaped  glass  tube,  which  was  sealed 
at  both  ends,  and  provided  with  a  bend  containing  mercury,  which 
enabled  the  mechanical  pressures  to  be  read  off.  The  results  were 
shown  in  a  curve.  The  pressures  reached  about  23  atmospheres  when 
the  tube  exploded.  The  voltage  at  the  terminals  when  a  constant 
current  passed  diminished  rapidly  and  very  decidedly  to  about  0.3 
volt,  at  about  16  atmospheres,  and  then  remained  practically  con- 
stant. Allowing  for  the  loss  due  to  resistance,  the  actual  voltage  of 
decomposition  was  even  much  lower — nearly  zero.  There  was 
•"'isible  gasing  during  the  whole  test,  showing  that  water  was  really 
being  decomposed ;  the  increasing  pressures  also  showed  this.  A 
possible  explanation  was  suggested,  based  on  the  assumption  that 
some  of  the  gases  probably  passed  mechanically  to  the  opposite  elec- 
trode, which  they  could  easily  do  in  suspension,  as  the  electrodes 
were  very  close  together.  These  were  consumed  as  depolarizers,  so 
that  only  a  fraction  of  the  theoretical  amount  of  gas  was  really  liber- 
ated. This  depolarization  lowered  the  voltage.  A  calculation  based 
on  the  reduced  amount  of  gas  which  was  actually  liberated,  on  the 
actual  current  which  passed,  and  on  the  energy  which  must  be  ac- 
counted for  to  conform  with  theory,  would  also  show  that  the  re- 
quired voltage  may  be  very  low  ;  and  the  lower,  the  greater  the  amount 
of  depolarization.  The  paper  concluded  with  a  suggestion  of  an  ex- 
periment in  which  water  is  electrolyzed  in  a  strong,  sealed  vessel, 
which  is  completely  filled  so  as  to  leave  no  room  for  the  gases.  Some 
curious  results  may  then  be  expected.  The  paper  was  discussed  by 
Messrs.  Rodman,  Johnson,  Carhart,  Reed,  Hutton,  Burgess,  Bancroft, 
Haber,  and  Richards,  most  of  v.  horn  accepted  Mr.  Hering's  explan- 
ation. 

WEDNESP.W'S   SESSIONS. 

Two  sessions  were  held  on  Wednesday,  September  17,  one  in  the 
morning  and  the  other  in  the  afternoon.  The  first  paper  of  the 
morning  session  was  by  Prof.  W.  E.  Goldsborough,  on  "Electro- 
chemistry at  the  World's  Fair,  St.  Louis."  The  paper  gave  an  out- 
line of  the  plans  for  the  exhibition,  which  it  is  intended  shall 
outrank  all  international  exhibitions  thus  far  held.  In  the  elec- 
trical department  a  strong  attempt  will  be  i;\ade  to  show  processes 
rather  than  manufactured  articles;  2,000  hp  will  be  available  in  the 
electricity  building,  to  give  the  exhibitors  an  opportunity  to  show 
their  processes  in  operation.  There  will  be  shops  in  which  electric 
motors,  incandescent  lamps,  storage  batteries,  etc.,  are  being  made. 
so  that  ihe  different  steps  of  the  manufacture  can  be  clearly  seen. 
In  the  electrochemic;  1  department,  the  aim  will  be  to  make  the  people 
of  the  country  at  large  familiar  with  the  electrochemical  applica- 
tions. There  may  be  electrochemical  exhibits  in  various  other  por- 
tions of  the  exposition,  but  in  the  electricity  building  electrochemical 
processes  will  be  shown  in  operation,  the  exhibitor,  of  course,  not 
being  required  to  show  anything  which  it  would  be  expedient  to 
keep  from  the  public.  He  may  exhibit  a  model  plant  which  em- 
bodies only  the  fundamental  and  essential  points  of  the  process, 
while  it  may  dift'er  in  many  details  from  the  actual  process  as  worked 
on  an  industrial  scale,  thus  not  revealing  any  trade  secrets.  The 
speaker  concluded  by  extending  to  the  American  Electrochemical 
Society  an  invitation  from  the  Business  Men's  League,  of  St.  Louis, 
to  hold  a  meeting  there  in  1504. 

The    following    resolution,    proposed    by    ^Ir.    Carl    Hering    and 
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■■  of  Continuous  Flow  Calorimctry,"  was 
,1  ;  by  Dr.  H.  T.  Barnes,  of  McGill  Univer- 

»:  ,1      The  author  has  in  recent  years  been  a  very  active 

H.'.r..     :.    icicrmining  some  of  the   fundamental  quantities  of  the 
Hcicnct  of  idiysic!.,  and  his  paper  was  interesting  through  showing 
the  high  accuracy  which  can  be  obtained  in  modern  methods  for  this 
pur|K>«c.     In  principle,  the  method  of  continuous  flow  calorimetry 
•    in  having  a  flow  of  liquid  continuously  heated  by  an  electric 
in    a    fine-flow    tube.      When    the   conditions   have    become 
ftt^ttiotiary,  the  temperature  of  the  inflow  and  out-flow  and  e.  m.  f. 
and  current  arc  measured.    The  different  sources  of  error  were  dis- 
cussed in  detail,  and  methods  were  described  for  eliminating  them. 
The  pa|>cr  was  discussed  by  Messrs.   Kahlcnbcrg.  Cowles.   Hutton, 
Poller.   Whitney,   Carhart   and   Patterson.     A   fact  brought   out   in 
•' ■   ■'■  --uision  was  that  the  investigations  of  Dr.  Barnes  have  given 
which  are  in  almost  exact  agreement  with  Carhart's  deter- 
II   t  iTiMjis  of  the  e.  m.  f.  of  the  Clark  cell. 

Mr  W<.<»lscy  Mc.\.  Johnson  followed  with  a  paper  on  "The  Elec- 
trolytic Dissolution  «>f  Soluble  Metallic  Anodes."  which  dealt  mainly 
with  th*"  problem  of  the  dissolution  of  anodes  consisting  of  alloys. 
}■  '  ha»  a  certain  electrolytic  "tension"  (or  potential  differ- 

cii  the  electrolyte),  depending  on  its  physical  condition,  its 

temperature  and  the  electrolyte.  This  tension  is  greatly  aflFectcd  by 
alloying  the  metal  with  other  mcta'.s,  and  the  conductivity  is  greatly 
decrraicd.     In   a  comp<Jsite  metallic  anode  are   segregated   various 

v"'- rrrsponding  to  the  different  metals.  The  author  gave  some 

of  these  principles,  and  discussed  especially  the  phenom- 
•  ing  in  electro-refining  processes.  For  many  purposes  he 
|)vri) metallurgical  treatment,  before  the  electrolytic  pro- 
'  tl.  The  paper  was  discussed  by  Messrs.  Bancroft, 
Dr.  Keith  claimed  that  the  diflliculties  in  electro- 
lytic rciining  pn.iccs"*es  referred  to  arc  assumed  rather  than  existent 
in  reality. 

Mr  Arvid  Reuterdahl  read  a  lengthy  paper  on  "The  Electronic 
llyiMJthesi*  and  its  .Application."  In  the  first  part  he  gave  a  sum- 
mary of  the  nuxlern  hypothesis  of  electrons  or  negatively  charged 
corpuscle*.  <kmaller  than  atom^,  and  of  the  experimental  facts  con- 
cerning radiant  matter,  upo.i  >-hich  this  hypothesis  is  based.    In  the 

some   fundatncntal   conceptions 

1  that  the  law  of  gravitation  is 

;  .  only  attraction,  but  that  all  diffi- 

«  l.iw  of  inverse  squares  is  substituted 

(  In  the  discussion  which  followed,  Prof. 

«  -omc  of  the  author's  criticisms. 

ry   Invention"  was  the  title  of   a   paper,  taking   a 
til   .      »  '1  !>'»int  of  view,  presented  by  Mr.  Hugh  Rodman. 

From  the  •  ;s  of  practice,  Mr.  Rodman  considers  that  the 

li»l  of  :ivai;.i in>.lc»  and  electrolytes  i»  limited  to  lead  in  sul- 
phuric acid  and  nickel  in  an  alkali  hydroxide.  This  does  not  mean, 
however,  that  the  active  material  must  necessarily  contain  nickel 
or  lead,  but  «itnplv  thai  tlir  grid  must  \k  one  or  the  other  of  the»c 
metals  in  1'  n.     He  considers  the  Edison  nickel- 

iron  rrP  ~  member  of  new  typc5  of  ^storage  Ivit- 

t'  with  the  lead  cell  wtth  respect  to  grid,  active 

n;  \te.     Concerning  this  last  point  he  says    that 

while  the  possibility  of  using  a  small  amount  of  electrolyte  is  one  of 
the  imp«nt.int  factors  in  making  the  alkali  battery  light  and  small, 
this  very  advantage  add*  greatly  to  an  already  serious  trouble — that 
of  refilling  .Xs  to  the  question  of  electrolyte  mass,  in  the  alkali 
battery  we  multiply  a  serious  trouble  by  a  factor  of  three  or  four,  and 
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then  hal\e  the  mass  by  way  of  getting  around  it.  Concerning  adapt- 
abil-.ty  to  different  uses,  he  belie\es  that  for  central  station  work  the 
I)osition  of  the  lead  cell  seems  secure.  For  lighter  service,  particu- 
larl>  for  electric  wagons,  where  watt  efficiency  and  cost  are  to  some 
cxtini  subordinate  to  convenience,  the  choice  will  depend  largcl} 
upun  capacity  and  reliability.  Exact  data  are  wanting  for  the  alkai: 
cell.  For  the  lead  cell  he  considers  that  a  four  or  five-ton  truck,  run- 
ning 20  miles  per  day  for  300  days  in  a  year,  requires  new  positire 
plates  once  in  a  year,  or  once  in  two  years,  according  to  whether 
pasted  plates  or  plates  of  the  Plante  type  are  used,  the  choice  of  one 
or  the  other  being  determined  by  the  character  of  service  and  lengti 
of  run  desired.  Cabs  and  lighter  wagons  have  about  the  same  Lit 
with  a  capacity  of  40  to  100  miles  on  one  charge.  Work  done  undt: 
these  conditions  has  ihown  that  the  electric  wagon  gives  better  cit> 
service  than  can  be  gotten  from  gas  or  steam  or  horse.  A  better 
battery,  either  an  improvement  on  the  old  or  a  better  new  one, 
would  control  practically  all  city  traffic  not  on  rails.  A  fuller  report 
of  Mr.  Rodman's  paper  will  be  found  elsewhere  in  this  issue. 

The  first  paper  in  the  afternoon  session  was  read  by  Dr.  F.  Habcr. 
Professor  at  the  Technical  High  School  of  Karlsruhe,  Germany,  and 
the  official  delegate  of  the  German  Bunsen  Society,  on  "  The  Phenom- 
enon of  the  Formation  of  Metallic  Dust  from  Cathodes."  Dr.  Haber 
has  studied  this  peculiar  phenomenon  for  several  years,  and  showed 
two  experiments,  in  both  of  which  an  iron  nail  was  the  anode  in  a 
20  per  cent,  solution  of  caustic  alkali,  while  the  cathode  was  a  strip 
of  lead  in  the  one  case,  and  one  of  tin  in  the  other.  By  using  a 
current  of  20  storage  batteries,  a  black  cloud  goes  off  from  the 
cathode  and  is  distributed  throughout  the  solution,  so  that  it  finally 
becomes  inky.  The  cloud  consists  of  fine  suspended  particles  of 
dust  of  the  material  of  the  cathode.  This  phenomenon  appears  singu- 
lar at  first  glance,  because  it  is  generally  the  anode  and  not  the 
cathode  which  is  attacked  in  electrolysis.  The  explanation  of  the 
phenomenon  is  as  follows :  The  cation  of  the  electroh-te  forms  an 
alloy  with  the  metal  of  the  cathode,  and  if  the  current  density  is  hy^' 
enough  the  alloy  formed  contains  a  relatively  high  percentage  ot  the 
alkali  metal ;  such  an  alloy,  however,  cannot  exist  in  contact  with  a 
caustic  alkali  solution,  because  it  is  at  once  attacked  chemically 
When  such  an  alloy  is  prepared  by  a  purely  chemical  method  and 
placed  in  a  caustic  alkali  solution,  the  same  formation  of  dust  ocam 
at  once,  and  the  phenomenon  has  exactly  the  same  appearance  as  in 
the  experiments  where  the  dust  goes  off  from  the  cathode.  Hcrcr 
the  formation  of  an  alloy  on  the  surface  of  the  cathode  is  the  priiv.  - 
electrochemical  action,  while  the  formation  of  the  dust  is  - 
and  purely  chemical.  When  the  electrolyte  is  an  acid,  iIk 
also  is  sometimes  attacked,  although  the  phenomenon  is  here  much 
less  visible;  the  author  believes  that  in  this  case  a  hydrogen  :>1li'\  i« 
formed. 

The  paper  was  discussed  by  Messrs.  Keith.  Bancroft.  Reed.  Lar 
hart.  Kahlcnberg  and  Richards,  and  it  was  brought  out  that  the  pl>e- 
nonienon  is  of  much  more  general  importance  than  appe.n: 
sight.     Thus  Dr.  Kahlcnberg  said  that  the  fundamental  pi 
for  obtaining  a  well  adhering  deposit  in  electroplating  is  the  forma- 
tion of  an  alloy.     Prof.   Carhart  related  an  interesting  method  b^ 
which  he  obtained  a  very  firm  and  closely  adhering  deposit  of  p    ' 
nuin  black  on  platinum.     He  decomposed  zinc  sulphate  with  a  <m*',. 
current  (o.i  ampere)  and  50  sq  cm.  surface  of  the  platinum  cathode 
for  five  or  six   hours:  afterwards   the  circuit  was  broken   and  the 
platinum  cathode  was  left  in  the  solution.     After  several  hours  it 
was  found  that  the  cathode  was  covered  with  platinum  black:  '^T^ 
explatiation  is  that  primarily  a  zinc  platinum  alloy  had  l>een  foriv" 
but  this  cannot  exist  in  the  solution  which  contains  free  .Tcid  and 
disintcgralt-.    Ka\ing    the    platiiuim    "-iirfacc    dated    with    -,  "..':n;jfr 
black. 

"Certain  i-.irctncal  Units"  was  tiic  inic  01  a  pajm  ttau 
by  Mr.  .\lfred  H  Cowles.  of  Cleveland.  Ohio,  the  well-known 
pioneer  of  electrochemical  industries.  He  pointed  out  that  500  :inv 
percs  in  one  day  will  decompose  practically  a  pound  molecule  of  -I'v^ 
univalent  compound:  he  suggests  to  use  this  as  a  unit  and  to  ct' 
it  the  pound  Col.  While  this  relation  is  only  approximately  corr.  .r 
the  following  is  said  to  hold  true  with  great  exactness — namely.  '  ' 
100  amperes  for  one  day  will  liberate  one  cubic  meter  of  hydro); .n 
On  accoimt  of  the  great  exactness.  Mr.  Cowles  believes  that  this 
relation  is  not  accidental,  but  represents  a  law  of  nature.  He  there- 
fore proposes  to  use  it  as  a  fundamental  unit  of  electrical  quantity, 
and  to  make  it  the  basis  of  a  complete  new  system  of  units.  He 
suggests  this  in  order  to  co-ordinate  mass  quantity  with  electricity 
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quantity  and  for  use  in  tracing  energy  in  its  transformations  accom- 
panying chemical  reactions.  He  stated  that  he  has  not  yet  com- 
pletely solved  the  problem  and  found  all  connecting  links  which  are 
required,  but  he  believes  this  can  be  done. 

In  the  discussion,  Messrs.  Whitney,  Hering,  Bancroft,  Keith,  Reed 
and  Richards  participated,  most  of  whom  considered  the  particular 
relation  described  to  be  merely  accidental. 

"A  Closed  and  Continuous  Working  Electric  Furnace,"  was  the 
title  of  the  last  paper  of  the  afternoon  session,  the  author  being  Mr. 
Edward  R.  Taylor,  of  Penn  Yan,  N.  Y.  He  described  some  recent 
advances  made  in  the  design  of  his  carbon  bisulphide  furnace,  which 
has  been  described  in  detail  in  these  pages.  In  the  older  form  of  his 
furnace  the  life  of  the  electrodes  was  prolonged  by  regularly  feeding 
upon  them  at  their  ends,  by  gravity,  broken  conductive  material. 
In  his  new  furnace  he  goes  a  step  further,  and  has  practically  a  self- 
renewing  and  continuously  reproducing  electrode  in  a  closed  furnace, 
the  broken  and  moving  portions  in  their  continual  descent  them- 
selves constituting  the  electrodes.  New  material  constantly  descends 
and  takes  the  place  of  that  exhausted  at  the  ends  or  points  of  wear. 
He  showed,  in  illustrations,  some  special  devices  to  insure  that  noth- 
ing shall  interfere  with  the  regular  descent  of  the  furnace  charge 
and  the  regular  continuity  of  the  work. 

Thursday's  session. 

The  first  paper  of  the  Thursday  session  had  for  a  title  "Pumps  and 
Other  Accessories  in  Electrochemical  Processes,"  the  author  being 
Mr.  David  H.  Browne,  of  Cleveland,  Ohio.  In  his  absence,  the  paper 
was  read  by  Mr.  Woolsey  McA.  Johnson.  The  author  describes  in 
detail  the  great  mechanical  difficulties  which  he  has  encountered,  and 
the  experience  which  he  has  collected,  in  overcoming  the  difficulties 
of  handling  a  hot  concentrated  solution  of  chloride  of  copper  and 
nickel,  with  many  impurities.  He  describes  in  detail  the  mechanical 
problems  in  devising  lifts  for  this  purpose.  As  the  paper  relates 
mainly  to  mechanical  details,  it  cannot  be  briefly  abstracted. 

Messrs.  Keith,  Hering,  Johnson  and  Richards  took  part  in  the  dis- 
cussion of  Mr.  Brown's  paper.  The  advantages  were  pointed  out  of 
compressed  air  lifts  in  the  case  of  acid  solutions,  several  different 
forms  of  which  were  suggested.  The  vacuum  lift  is  also  efficient,  but 
there  is  no  aeration  of  the  solution.  Steam  injectors  are  suitable  for 
small  units,  but  are  economically  inefficient. 

In  the  absence  of  the  author,  Mr.  Henry  Noel  Potter  read  a  paper 
by  Prof.  J.  W.  Langley,  entitled  "Electrochemical  Polarization,"  which 
criticised  a  definition  of  polarization  offered  by  Mr.  C.  J.  Reed  in  a 
paper  read  some  years  ago  before  the  Franklin  Institute.  The  parts 
of  Mr.  Reed's  definition  to  which  exception  was  taken  were  that  ex- 
haustion of  the  chemical  agents  in  the  neighborhood  of  the  electrodes 
is  a  factor,  and  that  polarization  is  progressive.  Among  the  factors 
that  have  been  put  forward  as  components  of  polarization  are  the 
counter  e.  m.  f.  of  the  gases  formed  at  the  electrode,  the  resistance 
of  the  gas  envelope,  chemical  changes  and  changes  in  temperature. 
Prof.  Langley  claims  that  polarization  per  se  is  not  progressive,  that 
ohmic  resistance  forms  no  part,  and  he  excludes  heating  effect  entirely. 
His  conclusion  is  that  polarization  is  due  to  chemical  changes  and  is 
not  in  any  manner  related  to  ohmic  resistance.  Mr.  Carl  Hering, 
in  behalf  of  Mr.  Reed,  who  was  not  present,  stated  that  in  his 
opinion  Prof.  Langley  had  misunderstood  the  definition  of  Mr.  Reed. 
Mr.  Cowles  considered  that  there  was  no  contradiction  in  the  two 
views  with  respect  to  the  final  state  of  polarization,  the  difference  of 
opinion  referring  to  the  actions  leading  to  this  final  state.  Mr. 
Potter  criticized  the  experimental  proof  of  Prof.  Langley,  owing  to 
the  existence  of  an  indefinite  time  element,  which  introduced  a  doubt 
with  respect  to  the  experimental  results.  He  remarked  that  there  are 
two  kinds  of  definition,  one  of  pedagogic  value  using  general  terms, 
and  another  expressing  closely  all  the  facts ;  it  was,  therefore,  natural 
that  differences  of  opinion  should  exist  between  those  holding  to  one 
or  other  form  of  definition.  Prof.  Richards  said  that  the  view  of 
Prof.  Langley  amounted  to  a  statement  that  polarization  is  identical 
with  counter  e.  m.  f. ;  he  considered,  however,  that  one  factor  of 
polarization  is  the  resistance  of  gas  at  the  electrode. 

In  the  absence  of  the  author,  Mr.  Carl  Hering  read  a  paper  by 
Mr.  C.  J.  Reed,  entitled  "Some  Phenomena  of  Electrolytic  Reduc- 
tion." The  paper  was  in  effect  an  attack  on  the  dissociation  theory, 
and  dealt  principally  with  the  details  of  an  experiment,  the  results 
of  which  were  held  to  contradict  that  theory.  The  essential  part  of 
the  experimental  arrangement  was  somewhat  as  follow's :  A  re- 
ceptacle was  divided  by  two  porous  diaphragms  into  three  compart- 
ments. One  of  the  outer  chambers  contained  a  copper  electrode  in 
copper  sulphate,  and  the  others  sulphuric  acid.    Mr.  Reed  held  that. 


according  to  the  dissociation  theory,  during  electrolysis  both  the 
volume  and  weight  of  the  contents  of  the  middle  compartment  should 
decrease,  whereas  the  expetimei.t  showed  an  increase  in  both  of 
these.  Other  divergences  from  the  theory  were  noted  as  the  result 
of  the  experiment,  one  being  that  the  migration  constant  is  not  a 
constant  but  dependent  on  the  nature  of  the  electrolyte  and  on  the 
action  at  the  electrodes.  In  the  discussion,  Mr.  Woolsey  McA. 
Johnson  pointed  out  that  the  factors  of  voltage  and  rise  in  temperature 
should  not  have  been  neglected  in  the  experiment.  Mr.  Hering  said 
that  a  water  bath  had  been  used,  but  it  was  pointed  out  that  differ- 
ence of  temperature  might  yet  have  existed  in  the  electrolyte.  Mr. 
Henry  Noel  Potter  said  that  an  attack  on  the  dissociation  theory  could 
not  be  conclusive  unless  it  also  took  into  account  the  support  which 
that  theory  received  from  non-electrical  facts;  for  example,  the 
changes  in  the  boiling  and  freezing  point  caused  by  the  presence  of 
salts.  Mr.  Hering  said  that  Mr.  Reed's  experiments  seemed  to  him 
to  be  a  mere  determination  of  the  migration  velocities,  and  that  his 
results  merely  differed  from  those  of  other  experimenters ;  he  also 
called  attention  to  the  fact  that  the  nature  of  the  diaphragm  would 
make  a  difference.  Moreover,  the  dissociation  theory  should  not  be 
condemned  merely  because  the  determination  of  the  migration 
velocities  did  not  coincide  with  those  of  other  experimenters.  Mr. 
Potter  thought  that  the  apparatus  of  Mr.  Reed  was  of  such  a  kind 
as  to  introduce  errors;  for  example,  heat  effects  could  give  rise  to 
the  difference  of  volume  observed.  Mr.  Hering  also  pointed  out  the 
probable  seat  of  another  error,  due  to  difference  of  hydraulic  pres- 
sure. Mr.  Potter  described  an  experiment  with  the  Caldwell  inter- 
rupter, in  which  the  level  rose  independently  of  electrolytic  action 
and  of  the  direction  of  the  cur.-ent ;  this  phenomenon  enabled  him  to 
make  a  Barker's  mill  of  this  type  of  interrupter. 

Prof.  Richards  considered  that  the  use  of  the  name  "dissociation" 
was  unfortunate,  for  the  reason  that  it  caused  the  student  to  connect 
dissociation  with  chemical  disruption.  He  gave  a  mechanical  analogy 
to  illustrate  the  difference  between  purely  chemical  bond,  and  the 
bond  existing  in  a  dissociated  compound  according  to  the  dissocia- 
tion theory.  The  former  was  likened  to  a  bond  tying  the  atoms 
together,  and  the  latter  to  the  atraction  between  magnets,  which 
may  be  strong  but  is  less  rigid.  Mr.  Potter  stated  that  there  is  a 
real  physical  difference  beween  solutions  with  and  without  dissocia- 
tion, which  can  be  detected  by  optical  means.  Prof.  Richards  said 
sight  should  not  be  lost  of  the  fact  that  dissociation  is  not  decom- 
position and  does  not  call  for  energy,  the  relations  of  the  energy  being 
changed  but  the  quantity  remaining  unaltered. 


An  Italian  Telpherage  System. 

The  telpherage  idea  which  has  recently  been  taken  up  again  and 
developed  very  practically  and  successfully  in  this  country,  is  now 
receiving  attention  in  Europe.  The  following  dispatch  from  London 
desscribes  what  looks  very  much  like  an  imitation  of  American  elec- 
tric telpher  methods,  which  include  arrangements  also  for  under- 
ground conveyance  of  mails  and  express,  like  the  pneumatic  tubular 
system : 

The  mere  suggestion  that  London  may  have  an  electric  postal 
system  is  startling  when  one  thinks  of  the  sleepy  indifference  with 
which  the  General  Post  Office  usually  regards  any  suggested  im- 
provement. Yet  it  is  now  asserted  that,  if  Signor  Taeggi,  the  Italian 
inventor  of  a  scheme  for  sending  Ittters  by  electricity  driven  boxes 
on  overhead  wires,  can  satisfy  the  British  postal  authorities  that  his 
plan  is  feasible  and  possesses  half  the  advantages  he  claims  for  it, 
we  may  soon  see  some  interesting  changes.  Signor  Taeggi  says  his 
aluminum  letter  boxes,  besides  being  propelled  at  the  rate  of  250 
miles  an  hour,  will  collect  letters  automatically.  The  invention  is 
to  be  thoroughly  tested  between  Rome  and  Naples  by  the  Italian 
government,  while  the  British  authorities  have  invited  specifications 
for  consideration. 

According  to  Signor  Taeggi's  explanation  his  boxes  will  run  on 
four  overhead  wires,  the  motor  wheels  running  on  the  two  top  ones 
and  the  box  rollers  on  the  two  lower  ones.  The  post  boxes,  the  con- 
tents of  which  are  collected  automatically,  are  in  the  shape  of  poles-, 
and  are  themselves  marvels.  When  a  letter  is  posted,  the  stamp  is 
automatically  defaced  with  the  imprint  of  the  name  of  the  town,  the 
number  of  the  collecting  pole,  and  the  month,  day,  hour  and  minute 
of  posting.  The  post  box  takes  its  contents  to  the  top  of  the  pole 
and  drops  the  letter  into  a  collecting  box,  which,  automatically 
stopped,  returns  to  its  place  at  the  bottom  of  the  pole,  and,  while 
doing  so,  releases  the  wheels  of  the  collection  box,  which  pursues 
its  journey  to  the  next  pole  or  post  box. 
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L'ndcr£round  Work  for  Telephone  Exchaoecs— V. 


By  Abtulr  V.  Abbott,  C  E. 

UAK  BOLES. 

Ti  .  ;  .  '  •  'i  rearnngcmcnt  of  cables, 

the  duct?  at  frequent  in- 
ter vaU.     This  IS  at  ii  the  street 
»urfactf  chambers,  into  wh;                                             .:        nt  capacity 
lo  permit  workmen  to  perform  the  necessary  avocation  of  cutting 
•ind  splicing  cables.  Sif'"  worVin^  ^tmcr'i  .nre  termed  "manholes"  or 


C  ^T.i 


no.  28 
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"vaults."  As  city  conduit  systems  must  follow  routes  of  prevailing 
streets,  which  are  usually  chiefly  rectangular  to  each  other,  it  is 
nccr^»ary  to  have  access  to  the  ducts  at  such  points  as  fall  at  the 
intcrscclion  of  diverging  runs  of  ducts  in  order  that  profitable  con- 
nections to  branching  lines  of  cable  may  be  made. 

The  frequency  of  these  intersecting  points  will  depend  partly  on 
the  design  of  the  underground  system,  but  chiefly  on  the  topography 
of  \hr  ( itv  :  \hr  .Trr.TnKrinrnt  and  length  of  its  blocks,  etc.     Measur- 


yi. 


V 


riC.  ap. — STANDARD  MANHOLE. 

ing  distancr5  iKtwccn  street  centers  in  a  numlwr  of  represen4ativc 
cities,  it  is  found  that  there  is  a  general  rough  attempt  to  sub-divide 
into  certain  aliquot  parts  of  a  mile.  Thus,  in  the  Western  cities  it 
is  common  to  find  4.  8.  ta  and  16  blocks  to  the  mile.  or.  approxi- 
mately. l..^JO.  Uxt,  440  and  .^30  feet  between  street  centers.  In  the 
I'.ast.  a  decimal  .lub-division  is  more  prevalent,  or  5,  10  and  20  blocks 
per  mile,  giving  1.050.  580  and  260  feet  between  street  centers.  In 
no  city  are   uniform  block  sub-divisions  universal,  so  that  in   anv 


definite  conduit  plan  the  arrangement  for  the  town  must  be  worked 
out  for  itself.  But,  usually,  in  the  central  portions  of  cities  it  is 
reasonable  to  calculate  upon  placing  a  manhole,  from  topographical 
considerations,  as  often  as  every  350  feet,  while  on  the  outskirts  one 
every  500  feet  will  suffice.  It  is  not  safe  to  expect  that  this  allow- 
ance will  be  sufficient  for  an  extensive  system,  for  usually  many 
additional  manholes  will  be  needed  to  reach  distributing  points,  to 
permit  of  changing  alignment  due  to  street  obstacles — so  a  margin 
of  10  per  cent,  for  such  purposes  is  necessary. 

From  a  manufacturing  standpoint,  it  is  at  present  impractical  to 
obtain  continuous  pieces  of  telephone  cable  more  than  1,000  feet  in 
length,  for  when  longer  sections  are  attempted  transportation  be- 
comes impractical,  as  the  inner  layers  on  the  reel  are  crushed  by  the 
weight  and  tension  of  superincumbent  ones.  The  cost  of  handling 
.md  the  difficulty  of  drawing  in  and  out  a  long  piece,  the  risk  of  ac- 
cident and  injury  to  the  sheath,  increases  with  great  rapidity,  and 
a  point  is  soon  reached  when  it  is  cheaper  to  build  a  manhole  and 
make  a  splice.  This  is  particularly  true  in  view  of  the  rapidly  in- 
creasing size  of  telephone  cables.  Hence  from  a  cable  standpoint, 
experience  indicates  that  it  is  desirable  to  place  manholes  as  often 
as  every  500  feet.  This  distance  may  sometimes  be  profitably  ex- 
ceeded, but  on  the  whole,  it  appears  to  be  about  the  average  economic 
limit ;  and  thus  in  the  outskirts  of  cities,  geographical  and  structural 
limitations  for  manhole  distances  coincide  at  from  500  to  600  feet. 


FIG.    30. — TYPICAL    BRICK    MANHOLE. 

while  in  the  more  densely  populated  centers,  topographical  con- 
siderations prevail,  reducing  manhole  centers  to  from  250  to  300  feet. 
The  raison  d'etre  of  the  manhole  is,  to  give  working  room  around 
the  cables,  and  this  for  economy's  sake  should  be  of  the  smallest 
dimension?  compatible  with  reasonable  working  space.  Yet  the  error 
of  building  too  small  manholes  is  a  frequent  one,  resulting  in  the 
conditions  of  affairs  as  exhibited  in  Fig.  28.  Under  such  circum- 
stances, the  work  of  cable  changing  becomes  slow,  difficult  and  ex- 
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pisiv€,  to  say  nothing  of  the  exposure  and  injury  to  which  the 
vole  mass  of  cables  is  subjected.    The  only  cure  is  to  tear  out  and 
earge  the  manhole,  a  much  more  difficult  and  expensive  process 
tin  to  construct  it  originally  of  reasonable  dimensions.    Necessarily 
t;  vault  design  must  be  amply  strong  to  support  all  superincumbent 
sect  traffic,  and  in  addition  should  meet,  as  far  as  pracicable,  the 
gnerally  desirable  qualities  of  duct  material — indestructibility  from 
Uh  decay  and  malicious  interference,  moisture  proofness  and  gas 
joofness,  and  high  insulation.     Experience  is  gradually  reducing 
pnhole  design   to  what  might  be  termed  a  "Standard  Type,"  an 
^proximately  rectangular  chamber  of  either  brick  or  concrete  about 
,feet  wide  by  6  feet  long  on  the  ground  plan,  having  about  5  feet 
;ad  room,  as  shown  in  Fig.  29.    Usually  the  bottom  consists  of  an 
.inch  bed  of  concrete,  with  a  floated  coat  of  cement  as  a  finish.    In 
le  floor  a  first-class  sewer  trap  should  be  placed,  from  which  a 
inch  drain  is  extended,  connecting  to  the  nearest  sewer.    The  floor 
lould  be  graded  about  i  inch  in  the  foot,  so  that  the  viscous  street 
rainage  may  rapidly  pass  off  and   be  discharged  into  the  sewer, 
he  side  walls  and  top  may  either  be  brick  or  concrete  at  pleasure, 
,nd  are  built  as  sections  of  circular  arcs  to  avoid  sharp  bends  in 
le  cables.    At  the  duct  entrances,  the  masonry  is  racked  away  and 
!ie  lines  of  ducts  are  separated  to  give  as  much  space  as  possible 
etween  cables  to  secure  ease  in  handling.     Many  cases  will  arise 
'.here,  either  due  to  street  obstacles  or  the  demands  of  an  under- 
round  system — as,  for  example,  in  the  arrangement  of  office  manholes 
'ontaining  a  large  number  of  cables — it  is  desirable  to  depart  from 
jhe  so-called  standard  type,  but  each  such  case  must  be  treated  by 
tself,  and  special  plan  prepared. 

Structurally  two  forms  of  construction  are  common,  the  brick  and 
he  concrete.  The  brick  m.anhole  is  the  most  expensive  to  build, 
■jresents  the  least  durability  and  resistance  to  outside  interference; 
out  is  a  more  flexible  type,  and  in  some  shape  or  other  sufficient  for 
die  purpose,  can  usually  be  squeezed  in  between  the  most  exasper- 
'ating  street  obstacles.  This  quality  of  flexibility  enables  the  man- 
;hole  to  be  built  of  any  shape  or  size,  allows  the  mason  to  turn  its 
walls  around  or  about  gas  pipes,  water  mains  or  other  obstacles  in 
an  astonishing  manner.  For  uniformity's  sake,  it  is  desirable,  as 
far  as  practicable,  to  adhere  to  the  general  dimensions  of  Fig.  29, 
yet  in  contracted  locations  a  much  smaller  type,  as  shown  in  Fig.  30, 
will,  excepting  where  a  large  number  of  cables  must  be  cared  for, 
suffice.  For  a  brick  manhole  a  first-class  quality  of  good,  hard 
sewer  brick  laid  up  in  cement  is  all  the  description  necessary. 

The  concrete  manhole  is  made  by  preparing  a  collapsible  mould 
of  the  size  and  shape  of  the  interior  of  the  desired  vault.  After  the 
bottom  of  the  excavation  is  paved  with  8  inches  of  good  concrete, 
the  mould  is  placed  thereon  and  concrete  rammed  about  its  sides  and 
top  between  the  wooden  form  and  the  earth  walls  of  the  excavation, 
thus  forming  a  monolithic  chamber  of  great  strength,  durability  and 
cheapness.     No  better  or  more  economical  method  of  construction 


f 


The  vault  mould  may  be  constructed  in  a  thousand  different  ways, 
every  ingenious  caroenter  having  one  of  his  own.     In  general,  the 


FIG.     3IA. — LAST    COURSE     FOR    RAIL     ROOF.       C,    SETTING    MASOXRV  ;    D, 
RAILS  IN   PLACE  ;    E,  READY  FOR  COVER. 

form  must  preserve  the  desired  size  and  shape,  must  have  sufficient 
strength  to  permit  of  solidly  .  .^mming  the  concrete  about  its  ex- 


FiG.  31. — First  Course  for  Rail  Roof.     A,  Rails  in  Place;  B,  Masonry  in  Place. 


exists  if  street  obstacles  are  not  too  numerous,  for  it  is  easy  to  pre- 
pare a  segmental  mould  that  will  care  for  one  or  two  gas  or  water 
pipes,  but  beyond  this  the  special  mould  required  for  each  case  makes 
the  concrete  prohibitively  expensive. 


terior,  and  of  carrying  the  street  traffic  until  the  concrete  be  thor- 
oughly  set,  and   must  be   readily   collapsible  into  pieces   so   small 
as  to  be  easily  removable  through  the  vault  cover. 
As  the  roof  of  all  manholes  must  resisi  the  heaviest  street  traffic, 
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it  becomes  a  structure  "f  -ir.mt-  engineering  importance,  particularly 
in  these  days  of  steam  :  and  boiler  trucks.    It  is  orobablv 

conservative  to  assume  w....  ..    ...^Ic  concentrated  wheel  load  of  more 

than  five  tons  wi!l  not  be  met  with,  and  trucks  with  such  loading 
do  not  move  at  high  r  ccd,  so  small  impact  allowance  is 

suflficient.     There  arc  •  ^  of  roof  common  to  brick  man- 

holes, and  wf  '-•  to  the  concrete  type,  it  is  more 

usual  to  pro.  nstruction   with  its  own  moulded 

roof.  In  the  firsi  i>j.c  liic  .oalis  of  the  manhole  or  roof,  at  a  proper 
grade,  arc  covcre-l  with  old  rails,  tee  iron  or  angles,  set  back  to 
back,  placed  alj-.ut  3  inches  apart,  the  spacing  being  filled  with  brick 
set  on  edge,  o\cr  which  a  second,  or  even  a  third  course  of  brick 
and  iron  is  placed,  dcpcndmg  upon  the  required  strength  of  the 
roof.  The  method  of  building  the  rail  roof  is  given  in  Figs.  31  and 
31a,  where  A  (Fig  31)  shows  the  iron  work,  B  indicates  the  com- 
pleted first  course  of  masonry,  D  (Fig.  31a),  presents  the  two  courses 
of  irun  in  place  and  C  the  masonry  partly  completed,  and  E  the 
finished  top  ready  for  cover. 


Meeting  of  the  Indiana  Electrical  Association. 


The  first  annual  meeting  of  the  Indiana  Electrical  Association, 
was  held  at  lndianai)olis,  September  17  and  18.  At  opening  the 
attendance  was  small,  but  at  each  session  new  faces  appeared,  until 
when  the  time  for  adjournment  came  it  was  found  that  nearly  two- 
thirds  of  the  whole  membership  had  been  at  the  meeting.  For  a 
first  effort  this  was  considered  a  matter  for  felicitation.  The  origin 
of  the  Association  dates  from  last  May,  when  a  few  central  station 
men  met,  and  having  decided  that  an  Indiana  Association  was  needed, 
called   a   first    meeting   in    Indianapolis    for    September    17   and    18. 

President  T.  C.  McRcynolds,  of  Kokomo,  made  an  ideal  presiding 
officer,  and  took  an  active  part  in  the  discussion.  He  was  unan- 
imously re-elected;  J.  N.  Harding,  of  Kokomo,  was  also  re-clecte<l 
vice-president,  and  Hal  C.  Kimbrough,  as  secretary,  received  the 
unanimous  approval  of  his  fcIIow-niGnibcrs  and  rc-elccllion.  \ 
resolution  was  adofited.  providing  that  electrical  supply  men  be 
accepted  as  full  and  active  members  of  the  association  with  all  priv- 
ileges of  the  floor.  The  legislative  committee  selected  was  A.  M. 
Barron,  of  South  Bend;  J.  H.  Harding,  of  Ija  Porte,  and  H.  \V. 
Fround,  of  Anderson.  The  secretary  was  authorized  to  send  cir- 
culars to  every  member  of  the  association,  with  a  blank  to  be  filled, 
slating  what  in  his  opinion  was  the  best  time  to  hold  the  next  annual 
meeting,  and  the  president  was  authorized  to  call  it  for  the  most 
|K>pular  dale  as  'hown  by  the  answers.  .\  commiltcc  was  appointed 
to  sdcct  a  design   for  a  membership  button. 

In  his  opening  address,  President  McReynolds  said  that  the  elec- 
trical business  is  now  experiencing  a  season  of  great  prosperity,  and 
that  the  time  to  better  conditions  is  when  all  power  houses  are  run- 
ning at  good  capacity  and  have  a  market  for  their  product.  He  re- 
viewed the  main  questions  now  confronting  electricians  generally, 
and  Indiana  electrical  people  particularly,  where  the  fuel  question 
is  now  presenling  new  trouble  on  accoimt  of  the  failing  natural  gas 
and  the  incrrasing  high  price  of  coal.  He  briefly  ran  over  the  pro- 
gramme that  would  l>c  presented  at  the  two  days'  session,  and  urged 
the  mcmlK-rs  to  get  together  in  a  helpful  way  on  all  that  came  before 
them.     Fitting  rcs|>onse  was  niade  by  S.  E.  Gard.  of  Richmond. 

The  association  added  13  new  members  to  the  roll  during  the  meet- 
ing, bringing  the  total  to  over  50,  and  plans  were  laid  to  double  the 
membership  iKfore  the  next  gathering. 

G.  H,  Harding  read  a  .*hort  paper  on  "Bi-pro<lucls,"  treating  the 
subject  in  a  broad  and  general  way.  He  said  the  day  was  past  when 
companies  could  get  sufficient  profit  out  of  lighting  alone,  and  that 
they  must  look  to  the  bi-products  to  increase  their  income — to  the 
selling  of  their  product  in  all  commercial  channels.  He  especially 
urgeil  the  profit  in  developing  the  *m«II  motor  business.  The  paper 
found  general  commendation  .nti'l  provoked  discussion. 

A  paper  on  "Kuids  of  Ir  r<icd  and  Results  Obtained" 

was  to  have  been  read  by  J    i  M  Tcrre  Haute,  who  was  ab- 

sent. The  subject  wa«  not  ignored,  however,  and  after  informal 
discussion  it  was  agreed  that  Indiana  bituminous  coal  could  not  Ik 
excelled  as  fuel  in  the  combined  features  of  cheapness  and  adapt- 
ability. 

The  formal  discussions  of  the  convention  were  opened  by  A.  M. 
Barrov.  of  South  Bend,  with  a  paper  on  "What  we  Hope  to  Ac- 
complish by  this  Association  "  By  consultation  and  co-operation, 
he  said,  legislation  may  be  so  influenced  that  companies  may  be  better 


protected  than  now  from  thefts  of  current,  from  arbitrary  cootr: 
by  city  councils  and  made  free  from  fears  of  what  may  happen  in  i  r. 
of  political  landslides.    A  specific  measure  is  needed  with  respcr. 
street  lighting,   based  on  the  amount  of  current   furnished  at  • 
carbon  points;  laws  are  wanted    providing  for  furnishing  electr.; 
by  meter  measurement  at  prices  based  on  local  conditions  and  not 
unprofitable  rates    in  order  to  secure  a  privilege.     Local  It 
is  needed,  based  only  on  the  physical  installment  of  the  pre 
not  on  its  earning  power,  and  expert  examination  of  all  wir' 
regularly  licensed  inspectors  appointed  after  official  and  con.; 
examinations  by  Boards  of  which  one  member   shall  be  from  ; 
association.    Favor  should  be  shown  the  manufacturers  who  do  \ 
ness  by  the  golden  rule  and  do  not  try  to  influence  ];- 
favor  of  municipal  ownership,  regardless  of  the  effect 
on  the  local  plant,  just  so  they  can  sell  their  apparatus;  and  U« 
are  needed   that  will   prevent  a  municipality   from  competing  ni; 
private   plants   without   compensation,   or   on   the   basis   of 
bitrary  decision. 

A  paper  of  Hal  C.  Kimbrough,  of  the  Muncie  Electric  Light  COM-J 
pp.ny,  was  on  "The  Best  Method  of  Dealing  with   Gas  as  a 
petitor."     He  pointed  out  that  where  natural  gas  is  used  for 
in   connection    with    Welsbach    burners,   there   is    a   destructiOB  til 
decorations,  draperies,  wall  paper  and  hangings.    An  oily  depoat  ill 
made  by  natural  gas  that  goes  far  to  make  gas,  rather  than  dectrici^| 
the  luxury.    One  customer   who  had  frequently  to  take  his  dr 
to  the  cleaner  and  call  in  the  paperhanger,  insisted  that  for 
natural  gas  costs  $500  a  year.    He  had  said  he  could  not  afford  > 
tricity  for  general  lighting,  but  asked  for  the  service  in  his 
for  special  occasions.    Later  he  found  out  that  electricity  was  iu\ 
cheaper,  and  now  he  is  a  good  advocate  and  salesman  for  it 
the    merchants   his   company    had    placed   the    electric    light   glad' 
wherever  the  least  opening  was  offered ;   frequently  they  have  n 
been  turned  on  for  weeks,  but  the  inevitable  time  comes  when  c    l: 
service  is  in  demand.     It  is  a  nice  question  in  Muncie  to  sh<  v   • 
customer  the  need  of  the  electric  light  when  his  natural  gas  is  c 
him   \2  cents  per  i.ooo  feet,  but  success  has  been  achieved,     i 
charge  is  $1  a  month  for  every  lamp,  which  pays  a  good  interest  ^ 
the  investment.     Experience  in  residence  lighting  has  been  ib.i'    " 
not  a  profitable  enterprise,  the  danand   for  extensions,   line 
maintenance,  quality  of  light  being  as  exacting  for  the  one  r 
the  residence  square  as  the  same  investment  of  copper  in  the  •  . 
stores  downtown. 

The  flat  rate  was  condemned   as  leading  to  a  waste  of  prodtici  a- 
energy  not  appreciated  as  philanthropy,  any  more  than  the  c 
appreciates  an  increase  of  peak  load  and  no  return  on  the  mo- 
vested.    Central  stations  should  enter  into  the  justice  of  buy  •  -: 
selling  their  product  with  that  degree  of  intelligence  that  pr  m; 
the  newspaper  publisher  to  count  his  papers  and  measure  the  sp.-. 
he  sells,  or  the  butcher  and  grocer  to  count  and  weigh  th<    . 
they  sell.     That  which  may  be  weighed  and  measured  shouM 
guessed  at. 

S.  E.  Gard,  of  the  Municipal  Electric  Light  and  Power  C 
Richmond,  had   for  his  subject  "Meter   Prejudice;   its  Curt 
blamed  the  central  station  manager  for  the  existing  prejudice     . 
the  meter,  and  for  its  correction  said  managers  must  convin. 
patrons  that  they  are  as  nearly  honest  as  it  is  possible  for  a  , 
;o  l>e  and  hold  the  position  of  superintendent  of  an  electr        . 
plant.     This  can  be  accomplished  partly  by  being  very  gu..' 
imparting  information.     Superintendents  should  insist  that  (; 
provide  the  necessary  testing  instruments  for  the  meter  depart: 
the  skeptical   consumer  can  be   shown   that   his  meter  is  a" 
Caution  should  be  used  in  giving  information  as  to  the  cons-, 
of  energy  of  any  apparatus. 

\  paper  of  S.  F.  Dibble.  Chicago,  on  "Small  Motors,"  was  a  r 
to  central  station  managers  to  use  every  effort  to  promote  ■ 
of  reliable  and  efficient  motors,  both  for  the  benefit  of  the  c 
and  the  profit  of  the  company.    The  helpful  advertisement  i-- 
that  is  aimed  directly  at  the  man  who  can  use  some  particular 
Vigorous   systematic  solicitation   must   follow   the   advertising, 
is  necessan,'  to  prove  to  a  man  that  he  will  profit  by  it  before  he  \^ 
make  a  change  in  his  methods.    The  solicitor  or  station  manager  wl 
goes  out  to  convert  a  user  of  power  must  be  thoroughly  informr 
not  only  as  to  rates  for  current  and  the  general  advantages  of  el< 
trie  over  other  forms  of  energ>-.  but  he  must  be  able  to  tell  his  c 
tomer  the  size  of  motor  that  is  required  to  do  the  work  and  the  wii 
ing  best  suited  to  it.  to  suggest  the  best  grouping  of  machines. 
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fai,  to  act  as  consulting  engineer.  Manufacturers  are  eager  to  co- 
op'ate  with  central  stations  in  furnishing  reliable  data.  One  man 
shiild  be  entrusted  with  the  work  and  be  held  responsible  for  the 
deblopment  of  the  power  service.  The  results  will  justify  the  ex- 
p^iture.  A  central  station  manager  who  has  employed  solicitors 
wti  marked  success  recently  stated  that  the  average  cost  of  solicit- 
in  was  equivalent  to  40  days'  free  service  to  each  new  customer,  or 
allut  13  per  cent,  of  the  first  year's  income.  Meter  readers  can  be  of 
aiistance  in  this  work  by  keeping  the  solicitor  advised  as  to  the 
nuirements  of  consumers. 

i\.  paper  that  proved  productive  of  most  discussion  was  on  "The 
ijsirability  of  Enclosed  Alternating  Arcs  of  the  Tub-Transformer 
\riety,"  by  A.  M.   Barron.     The  author  stated  that  at   Franklin, 
IJ.,  where  he  has  charge  of  the  water,  light  and  gas  plant,  there 
a,  in   use   forty-one  7>2-ampere,   alternating,    enclosed   series    arc 
linps,  at  60  cycles,  and  forty-four  9  6-io-ampere,  open-arc  lamps, 
lie  series  alternating  lamps  are  on  a  tub-transformer  of  50-lights 
pacit}',  supplied  with  current  from  a  120-kw  General  Electric  alter- 
itor,  which  also  supplies  current  for  a  maximum  of  1,500  i6-candle- 
nver  incandescent   lamps   and   about   10   alternating   enclosed  arc 
.mps,  used  for  commercial  service.     Some  of  the  open  arcs  are  but 
•0  feet  from  the  enclosed  arc  lamps,  and  while  the  maximum  am- 
frage  is  maintained  on  the  open  arcs,  the  increased  illumination  of 
e  streets  by  the  alternating  arc  lamps  over  the  open  arcs  is  so 
onounced  that  the  company  has  been  asked  by  the  citizens  to  re- 
ace  the  open  arcs  with  the  alternating  series  arc  lamps.    Although 
Je  lamps  are  operated  at  7^  amperes,  most  of  the  central  stations 
iiroughout  the  country  have  adopted  the  6.6-ampere  lamp,  notwith- 
anding  the  7^-ampere  lamp  is  available.     The  7K-ampere  lamp 
jnsumes  about  455  watts  at  the  arc,  and  475  to  485  watts  at  the 
;rminals.     The  tendency  seems  to  be  in  the  direction  of  a  lower 
lergy  lamp,  and  systems  are  operating  at  4.4  amperes  and  285  watts 
t  terminals.     Where  a  city  or  town  has  been  lighted  with  a  6.6- 
mpere  open  arc  lamp,  consuming  only  about  350  watts,  a  low  energy 
imp  should  be  considered  in  making  a  change.    Where  a  city  con- 
ract  specifies  plainly  that  the  electric  light  company  is  to  furnish  a 
amp  consuming  at  least  450  watts  at  the  arc,  a  compromise  on  this 
'oint  would  be  hard  to  make,  and  there  would  be  no  alternative  but 
0  install  the  7j<2-ampere  alternating  lamps. 

In  the  opinion  of  Mr.  Barron,  the  most  desirable  sizes  of  trans- 
.ormers  for  central  stations  are  the  50  and  lOO-light  size.  The 
;oo-light  possesses  the  advantage  of  operating  100  lamps  from  two 
;ircuits  of  only  50  lamps  each,  instead  of  requiring  two  transformers 
Dt  50-light  size.  From  the  standpoint  of  power  factor,  efficiency, 
durability  and  generally  satisfactory  service,  he  believes  the  air- 
cooled  type  ot  transformer  (not  the  air  blast)  to  be  superior  to  the 
oil-cooled  type.  The  transformer  is  wound  for  both  60  and  125 
cycles,  the  lamp  likewise.  A  central  station  operating  at  125  cycles, 
and  intending  later  to  change  to  60  cycles,  could  purchase  this  sys- 
tem a  year  or  more  before  making  the  change  and  take  advantage 
of  the  economies  arising  from  the  enclosed  arc  system  compared  with 
the  open  arc.  These  transformers  and  lamps  are  now  standardized, 
and  the  price  is  only  slightly  higher  than  the  regular  system.  Some 
trouble  from  unbalancing  is  experienced  where  two  transformers  are 
installed  on  a  three-phase  system.  It  will  not  exist  where  the  trans- 
former is  of  reasonably  large  size,  and  where  the  generator  is  small 
a  transformer  could  be  installed  on  one  each  of  two  phases,  and  the 
incandescent  lighting  placed  on  the  third  phase  with  a  potential 
regulator  if  necessary. 

In  three  years  under  this  system,  the  Franklin  station  has  had  no 
expense  for  repairs  to  the  tub-transformer,  and  it  has  not  failed  in 
any  particular.  There  has  been  no  damage  from  lightning  and  no 
telephone  trouble,  although  wires  parallel  one  another.  Regarding 
troubles  on  the  line,  the  central  station  manager  and  his  best  assist- 
ants in  the  arc  lighting  department  should  be  out  on  the  line,  where 
all  the  troubles  from  series  alternating  lighting  have  been.  Mis- 
takes are  made  by  managers  who  do  not  install  a  hanger  and  cut-out 
or  a  reliable  insulator  to  protect  their  system.  As  to  the  inter- 
changeability  of  arc  lamps,  the  alternating  lamp  has  been  provided 
with  a  9j/2-inch  carbon,  and  will  burn  in  ordinary  service  70  to  90 
hours.  If  the  lamps  were  equipped  with  a  12-inch  carbon,  which 
would  have  a  life  of  100  to  140  hours,  it  would  be  better  for  the 
service,  but  the  objection  is  that  there  would  be  a  lack  of  interchange- 
ability  with  globes,  lower  frames,  carbons,  etc.,  now  in  use  for  both 
street  and  interior  service.  As  to  the  breakage  of  inner  globes  and 
the  cost  of  repairs,  there  is  a  lack  of  uniformity  as  to  the  normal  life 


of  a  glass.  Where  breakage  is  excessive,  it  is  due  frequently  to  a 
lack  of  attention  by  green  trimmers.  Lamps  are  made  for  4.4,  6.6 
and  7.5  amperes,  and  frequently  the  same  lamp  is  used  for  the  7.5 
amperes  as  for  the  4.4.  Glass  manufacturers  should  test  the  globes 
before  shipment,  and  central  station  managers  should  constantly  look 
for  improvement  in  the  quality  of  the  glass,  keep  careful  records  in 
their  arc  lamp  department  as  to  the  life  of  inner  globes  and  the  con- 
ditions under  which  such  life  is  secured,  and  give  this  information 
to  the  glass  manufacturers.  Manufacturers  should  advertise  more 
thoroughly  the  best  methods  of  trimming,  inspecting  and  caring 
for  arc  lamps.  Fxperience  at  Franklin  has  been  that  the  series  alter- 
nating lamps  illuminate  more  satisfactorily  to  a  greater  distance 
than  the  open  arc  lamps,  and  that  it  is  sufficiently  satisfactory  to 
protect  any  central  station  in  its  city  contract  of  whatever  terms.  With 
the  three  grades,  4.4,  6.6  and  7^-ampere  lamp,  there  is  a  variety  of 
illumination  from  which  to  select,  local  conditions  determining  which 
is  best. 


A  New  Tesla   Laboratory  on  Long  Island. 


The  public  is  always  very  much  interested  in  whatever  Mr.  Tesla 
may  say  or  do,  and  we  are  very  glad,  therefore,  to  have  the  oppor- 
tunity of  presenting  herewith  two  views  which  have  been  forwarded 
us  by  a  correspondent  on  Long  Island,  showing  his  new  laboratory 
at  Wardenclyffe,  L.  I.,  and  the  interesting  tower  that  is  associated 
with  it.  It  will  be  remembered  that  after  the  unfortunate  destruction 
by  fire  some  years  ago  of  his  laboratory,  rear  Bleecker  Street.  New 


FIG.    I. — TESLA  LABORATORY  AT  WARDENCLYFFE,  L.  I. 

York  City,  Mr.  Tesla  established  himself  in  East  Houston  Street, 
where  a  great  deal  of  interesting  work  and  many  new  inventions  have 
resulted  from  the  indefatigable  abors  of  this  well-known  inventor. 
It  would  appear,  however,  that  Mr.  Tesla  has  needed  more  seclusion 
and  quiet  than  could  be  obtained  in  the  city,  where  his  laboratory  is 
not  only  the  rendezvous  of  inquisitive  reporters,  but  is  the  cen.er 
of  pilgrimages  from  all  parts  of  the  world  of  those  who  have  heard 
of  his  work  and  desire  to  meet  him,  either  from  sheer  curiosity  or 
for  legitimate  purposes  of  scientific  inquiry  or  industrial  development. 
Hence  Mr.  Tesla  has  now,  like  Mr.  Edison,  established  himself  out 
of  town,  yet  within  easy  reach  of  the  metropolis. 

The  new  Tesla  laboratory  at  Wardenclyffe  is  about  65  miles 
from  New  York,  or  i  J/2  hours  by  fast  train  on  the  Long  Island  Rail- 
road. According  to  the  statement,  quoted  in  our  columns  last  year, 
from  a  «:ircular  as  to  Wirdenclyffe,  "This  property  was  purchased 
from  the  North  Shore  Industrial  Company,  which  owns  an  estate 
of  something  more  than  1,600  acres  adjoining,  under  an  agreement 
that  the  Wardenclyffe  Building  Company  shall  have  the  first  right 
and  privilege  to  do  all  building  and  make  all  constructional  improve- 
ments of  said  North  Shore  Industrial  Company,  and  shall  have  the 
first  right  of  purchase  of  any  additional  land  offered  by  it  for  sale, 
and  under  which  contractual  rights  large  profits  w-ill  be  realized  in 
the  future.  In  addition  to  this  exceptional  advantage,  Mr.  Nikola 
Tesla,  the  foremost  electrician  of  the  age,  whose  achievements  in 
electrical  science  eclipse  in  practical  importance  all  other  discoveries 
of  the  century,  has  just  closed  a  contract  to  expend  at  Wardenclyffe 
a  very  large  sum  of  money  in  constructing  electrical  laboratories  and 
the  main  station  for  his  wireless  telegraphy  system  of  communica- 
tion with  Europe  and  Australasia.     This  development  will  require 
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a  large  number  of  bouie*  f~r 
dred  of  people  whom  Mr 

!ha!  th*-  real  esta*c:  »-nt': 


rhr  accommodation  of  the  several  hun- 
'.  employ."    It  was  further  stated 
:ckcd  by  Mr.  Chas.  R.  Flint,  the 
•  Mr.  Tesla  is  to  occupy  a  cottage  in 

.,,..   ..v......^  ^i.  :..'-    ... ;;c  Inn. 

We  are  not  able  to  give  any  deuils  as  to  the  equipment  of  the 
work,  other  than  that  fome  little  while  ago  Mr.  Tcsla  placed  a  con- 


f^    ••'«  *.n'  nf 


riC.  2. — TESLA  TOWEJJ  AT  WARDF.NCLYFFE,  L.  I. 

tract    with    Wettinghousc,    Church,  Kerr  &  Company  for  a  power 

plant  eqiiipnirnt.     As  might  bo  expected,  and  in  keeping  with  Mr. 

Tesla't  custom  in  ^uch  matters,  great  privacy  and  secrecy  are  observed 

in  regard  to  the  lalioratory.  and  the  visitor  who  can  secure  entrance 

it  indeed  a  lucky  man,  while  at  the  same  time  he  is  likely  to  be  an 

ignorant  one.  unablr  even  to  conjecture  the  meaning  of  what  he  may 

.   mg  on  arnund  him.     It  has  been  stated  that  the  large  tower. 

m  one  of  niir  r«u*.  is  intended  for  wireless  telegraphy  and 

i»  experiments,  .nnd  that  underneath  it  is 

^'  tic  lower  is  high,  possibly  for  the  purpose 

"'  -round  ronncction.     A  subway  with  conduits  leads  from 

»*  ry  or  factory  proper  to  the  tower. 


l';>lrnt 


.M.    1>J 

in  tbr 

XNXIX.  \ 
that  the  mi)> 
and  the  rn' 


New  Telephone  Patents. 

;  thr   i'.iirnt  (  Mticc  tor  September  lO  there  are  five 

"ore  or  less  bearing  "n  irlepbony.     One  of  these  is 

.\Ir.  F.  W.  Dunlwr,  of  (  i  to  the  Kellogg 

I  anH  Supplv  Company.  dated  December 

tem.     The  original  patent  was  abstracted 

\ND  Knoinkkr  for  January  11.  1902.  Vol. 

J.  p.  1*7.     The  principal   features  of  the  system  are 

Ut."  linr,   Mr  finrmally  connected  to  the  line  signals. 

t  merely  cutting  out  the  line  relays. 

^  to.  the  jacks.    This  enables  a 

ick*  of  a  line  not  connected  are 


u  iiiNM-  inrr(   .if..i  i  ,111 

As  a  refresher  to 
the   drawings.   Fig,    i.   show.nn 


1'  interested,  wc  reproduce 
-.-tern  in  gaieral.  Fig.  2  the 
tr.f  .vMrnv  Fie  r  ihr  u^r  nf  r-:  n*T  relay  used,  and  Fig  4  the 
'■  't     It  will  be  seen  by  Fig. 

'  '.  from  the  line;  when  relay 

/•  IS  energued  by  the  in<^erti.>n  n(  the  answering  plug,  the  line  is 
switched  from  the  line  signa'..  C.  to  the  jacks  by  the  closing  of  a' 
and  o*  on  contacts  4  and  5.  As  shown  in  Fig.  2.  when  a  line  is  con- 
•  r.Mrd  (he  line  springs  of  ail  jacks  are  charged,  and  the  operator  on 


touching  a  plug-tip  to  the  thimble  of  the  jack  and  remo\Tng  it  «j]i 
get  an  induced  current  that  will  cause  the  click  indicating  "iMir* 
Another  patent  which  has  already  been  practically  described  b 
that  on  apparatus  for  composite  systems  of  simultaneous  telegnab* 
and  telephony,  granted  to  John  M.  Fell,  and  assigned  by  him  to  the 
American*  Telephone  and  Telegraph  Company.  On  September  0 
there  was  issued  to  Mr.  Fell  a  patent  on  a  vibrating-current  relay,  inj 
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FIGS.   I   TO  4. — DVXBAR  TELEPHONE  SYSTEM. 

this  patent  was  abstracted  and  the  relay  described  in  full  in  the 
Electrical  World  and  Engineer  for  September  30,  Vol.  XL.  p.  460 
The  drawings  in  the  two  patents  are  identical,  and  the  specificatJODS 
cover  much  of  the  same  ground,  since  the  object  of  the  vibrating- 
current  relay  is  to  serve  as  a  signal  on  composite  lines,  therelore,  there 
is  practically  no  further  information  to  be  given  about  the  Fdl 
system. 

The  growing  use  of  condensers  in  telephony,  due  to  their  insertioB 
at  various  points  in  common  battery  circuits,  has  made  the 
condenser  a  subject  for  the  telephone  inventor's  thought  aii 
gation.  Mr.  H.  P.  Clausen,  of  Chicago,  patents  and  assigns  to  :".c 
American  Electric  Telephone  Company  a  condenser  which  he  cUifr.s 
will  be  cheap  and  simple  to  manufacture,  efficient  in  operation,  and 
easy  of  inspection  and  repair,  without  entirely  unfolding  or  unwrap- 
ping the  sheets.  Mr.  Clausen  places  two  sets  of  strips  of  foil  and 
p.iper  at  right  angles  to  each  other,  and  folds  them  over  each  other 
alternately  back  and  forth,  as  clearly  indicated  in  the  drawings,  in 
which  Fig.  1  shows  the  completed  and  compressed  condenser,  and  S. 
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FIGS.    I    TO  5. — CLAUSEN   CONDENSER. 

3  and  4  the  condenser  in  various  stages  of  make-up.  Fig.  5  is  the 
really  interesting  picture,  however,  as  it  shows  the  inventor's  ideft 
of  what  could  be  done  with  the  condenser  for  inspection  and  repiiff 
"without  entirely  unfolding  or  unwrapping  the  same."  The  specifici- 
tion  says  :  "When  it  is  desired  to  repair  the  ccndenscr.  it  may  be  pulled 
open  endwise,  as  shown  in  Fig.  5,  by  a  sort  of  bellows  or  accordion 
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action,  which  gives  access  to  any  part  of  the  sheet  or  dielectric  for 
inspection,  and  which  can  be  readily  repaired  by  simply  inserting  a 
small  sheet  of  paper  or  other  substance  over  the  injured  portion." 
It  is  suggested  that  if  this  operation  is  necessary  after  the  usual 
treatment  with  paraffin  and  the  compression  that  condensers  are  sub- 
jected to,  "the  condenser  would  probably  have  to  first  be  heated  to 
melt  the  paraffin  before  it  could  be  opened  for  inspection  and  repairs." 
We  think  it  probably  would,  and  we  don't  envy  the  person  charged 
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JACKSON  S    TELEPHONE-CALL    ANNUNCIATOR. 

with   the  inspection   and   repair   of  a   deliquescent   accordion-folded 
condenser. 

The  freak  patents  this  week  are  two,  one  a  telephone-call  annunci- 
ator, to  indicate  which  of  several  telephone  bells  has  rung,  and  the 
other  a  switch  for  grounding  a  line  during  thunderstorms.  The  in- 
ventor of  the  call  annunciator  is  Zeremba  E.  Jackson,  of  Atchison, 
Kan.  The  indicator  is  a  little  metal  strip  sliding  in  a  case  attached 
to  the  bell  box,  the  strip  having  a  stop,  6,  and  shoulders,  7,  to  hold 
it  always  within  the  case.  The  upper  end  of  the  strip  is  shaped  into 
a  trip  latch,  which  is  hitched  over  the  shank  of  the  bell  hammer. 
When  the  bell  hammer  vibrates  it  wiggles  out  of  the  trip  latch,  and 
the  slide  drops,  displacing  its  lower  part,  8,  below  the  case.  A 
simpler  and  cheaper  signal  of  this  sort  is  a  little  strip  of  cardboard 


M  PHERSON    TELEPHONE   SWITCH. 

with  a  longitudinal  slot  in  it.  Why  in  these  days  any  man  should 
waste  his  money  in  taking  out  a  patent  on  a  simple  two-way  switch 
passes  comprehension. 

The  device  illustrated  above  is  due  to  Mr.  Columbus  B.  ]\Ic- 
Pherson,  of  Birmingham,  111.  The  switch  is  simply  intended  to 
ground  the  line  and  cut  out  the  telephone  during  a  thunderstorm, 
the  line  and  telephone  wires  being  connected  to  5  and  10,  and  the 
ground  wire  to  11. 


AUTOMOBILES  IN  PARIS.— It  is  stated  that  in  Paris  and  its 
neighborhood  nearly  8,000  motor  cars  are  now  in  use,  3,000  of  which 
have  a  registered  speed  of  over  18  miles  an  hour.  The  number  of 
licensed  chauffeurs  in  the  French  capital  is  13,600.  The  second 
underground  line  from  the  Triumphal  Arch,  Champs  Elysees,  along 
the  exterior  boulevards,  will  be  inaugurated  October  5. 


THE  TROLLEY  IX  PARIS.— The  overhead  trolley  has  now  made 
an  advance  into  the  heart  of  Paris,  passing  along  the  Rue  du  Quatre 
Septembre  and  the  Rue  Reaumur.  A  provisional  authorization  has 
been  granted,  but  in  France  "rien  ne  dure  comme  la  provisoire."  It 
is  feared  the  system  will  be  extended  elsewhere,  and  the  beauty  of  the 
city  be  marred.  The  reason  why  a  trolley  slot  system  is  not  used 
does  not  appear. 


TO  VESUVIUS  BY  TROLLEY.— Tht  University  of  Naples  has 
forwarded  to  the  Italian  government  a  strong  protest 
against  Messrs.  Cook's  project  for  an  electric  railway  from  the  naval 
arsenal  in  Naples  to  Vesuvius.  The  objections  are  based  on  the 
fact  that  an  electric  railway  in  such  close  proximity  to  the  university 
observatory  would  seriously  interfere  with  the  seismic  and  magnetic 
and  electric  observations.  About  50,000  people  visit  the  crater  of 
Vesuvius  every  year,  most  of  them  by  means  of  a  long  carriage  drive, 
and  the  present  funicular  railway  of  Messrs.  Cook. 


U.  S.  CABLE  TO  HAWAII.— A  cable  dispatch  from  London,  of 
September  18,  says :  The  submarine  telegraph  cable,  which  is  to 
join  the  United  States  and  Hawaii,  as  the  first  link  in  the  system  to 
the  Philippines,  has  been  completed,  and  is  now  on  board  the  cable 
steamer  "Silvertown,"  lying  in  the  Thames  preparatory  to  sailing 
on  September  20,  for  San  Francisco,  whence  the  vessel  will  imme- 
diately begin  laying  the  cable  to  Honolulu.  The  Silvertown  is  ex- 
pected to  reach  San  Francisco  early  in  December.  The  cable  is 
wound  around  three  enormous  spools,  each  30  feet  in  diameter.  Its 
total  length  is  2,413  miles.  The  strands  are  one  to  three  inches 
thick. 


ELECTRICITY  AND  WITCHCRAFT.— 1^1:.  Edwin  Cannan, 
speaking  before  the  economic  science  section  of  the  British  Associa- 
tion, said :  "When  men  can  hardly  take  a  step  without  seeing  steam 
engines  and  electric  motors  and  telegraphs  and  telephones  and  steam- 
ships, with  drainage  and  waterworks,  with  railways  and  electric  cram- 
ways  and  motor  cars,  when  every  shop  window  is  filled  with  the  prod- 
ucts of  engineering  enterprise,  it  is  getting  rather  difficult  for  people 
to  have  any  belief  in  evi'  spirits  and  witchcraft.  All  the  heart-break- 
ing preaching  of  enthusiasts  in  education  would  produce  very  little 
effect  upon  an  old  society  like  that  of  England  if  it  were  not  for  the 
engineer." 


THE  S.  F.  E.  MORSE  ESTATE.— Aher  a  delay  of  more  than  30 
years,  the  big  estate  of  Samuel  Finley  Breese  Morse,  the  inventor  of 
the  telegraph,  who  died  April  2,  1872,  is  finally  being  distributed  under 
an  order  just  entered  by  the  New  York  Supreme  Court.  When  Mr. 
Morse  died  his  estate  was  valued  at  $524,000,  but  it  was  tied  up  during 
the  life  of  his  widow,  Sarah  Elizabeth  Morse,  who  died  in  Berlin, 
Germany,  November  14  last.  During  the  long  period  that  has  elapsed 
ince  Mr.  Morse's  death,  the  expense  of  administering  the  estate  has 
been  great,  and  after  deducting  these  costs  and  the  commissions  of 
the  executors  and  trustees  there  was  left  for  distribution  among  the 
heirs  $346,000,  the  bulk  of  which  has  been  turned  over  to  ^Ir.  Morse's 
children — Susan  Walker  Lind,  Charles  Walker  Morse,  James  Ed- 
ward Finley  Morse,  Samuel  A.  B.  Morse,  Cornelia  L.  ^lorse,  Will- 
iam Goodrich  Morse  and  Edward  Lind  Morse,  or  the  heirs  of  those 
who  are  dead.  An  agreement  has  been  reached  on  the  part  of  Mr. 
Morse's  children  and  heirs  that  all  the  orders  and  decorations  be- 
stowed upon  Mr.  Morse  during  his  lifetime  by  various  governments 
and  learned  institutions,  in  recognition  of  his  great  invention,  should 
be  turned  over  to  the  National  Museum,  at  Washington,  D.  C.  In 
accordance  with  this  agreement,  thej'  have  been  turned  over  to  the 
museum.  Mr.  Morse  left  $2,000  to  Princeton  University,  to  found 
two  scholarships,  the  Finley  and  the  Breese:  and  $1,000  to  the  Uni- 
versity of  New  York  City  for  a  Morse  scholarship  medal. 
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lELEPHONES  ON  MOST  PELEE.—Proi.  Le  Croix,  who  is 
'is  way  to  Martinique,  will  esublish  posts  of  observation 
•  Pelcc.    These  posts  will  be  connected  by  telephone  with 
I   ,.     .:■■  ranee,  in  order  to  give  timely  warning  of  threatening  signs 
..11   !;,..    nio.;n:ain,  and  enable  the  authorities  to   take  proper  pre- 
cautions. 


MARCONI  IN  ITALV.— The  King  of  luly  is  bestowing  marked 

n  Signor  Marconi.     The  inventor  has  visited  the  King 

at  the  royal  castle,  at  Pacconigi,  by  whom  he  was  greeted 

■  r.     On  his  way  he  was  taken  suddenly  ill 

j.  off  at  Bologna.    He  resumed  his  journey 

later,  taking  a  pliy&ician  with  him. 


AUTOMOBILES  IN  WARFARE.— An  engineer  in  the  German 
irmy  urges  that  supply  trains  could  be  economically  and  speedily 
Irawn  by  steam  traction  engines,  and  that  the  engines  could  also 
l>c  used  for  working  cranes  to  place  guns  on  embattlements,  for 
the  driving  of  dynamos  for  lighting  and  signaling,  etc.  He  esti- 
mates that  with  500  such  cngmes  the  government  could  dispense 
with  about  10,000  horses,  and  reduce  the  complement  of  S.SOO  men 
rmploycd  in  connection  with  the  horses  to  1,000  machinists  and 
1,000  firemen. 


A  FOUR-rLLEI'UONL  WIRE.— It  is  not  unusual  for  three  or 
lour  telephone  subscribers  to  be  on  a  single  wire,  but  it  is  decidedly 
unique  for  one  subscriber  to  get  four  exchanges  at  the  same  time.  A 
stor>  in  the  newspapers  runs  as  follows:  "A  crow  has  been  getting 
the  Calcutta  Telephone  Company  into  trouble.  It  built  its  nest  at  the 
central  oflTjcc,  where  four  wires  converged,  and  used  tin  clippings  and 
bits  of  wire  for  the  purpose,  with  the  result  that  it  established  com- 
I)lete  electrical  communication  between  the  whole  of  the  four  lines. 
When  a  subscriber  rang  up  some  one  he  wanted,  he  was  answered 
from  four  different  offices  at  once. 


MR.  MARCOM'S  PLA.WS.—CMc  dispatches  from  London,  of 
September  19,  give  the  following:  At  a  conference  with  Signor 
GalimbtTii,  Minister  of  Posts  and  Telegraphs,  William  Marconi  sub- 
mitted plans  for  the  erection  of  a  wireless  telegraph  station,  to  cost 
$140,000,  for  establishing  connection  from  Italy  with  the  British  and 
American  stations.  The  scheme  will  be  submitted  to  Parliament. 
King  Victor  Emmanuel  has  bestowed  the  Cross  of  the  Order  of  the 
Crown  on  Marcrmi.  The  French  Government  has  decided  to  install 
a  wireless  telegraphic  system  in  the  islands  of  Martinique  and  Guade- 
loupe, owing  to  the  frequent  interruptions  of  the  cable  service  there. 
Two  experts  in  telegraphy  will  sail  from  Bordeaux  on  September  26 
with  the  apparatus. 


ENGLISHMEN'S  BLUNDER.— The  British  Association  for  the 
Advancement  of  Science  closed  its  meetings  at  Belfast,  Ireland,  on 
September  17.  Prof.  Minnt  extended  an  invitation  to  the  members 
to  .ittrnd  the  convocation  of  American  scientific  societies  m  Wash- 
ington next  December.  In  accepting  the  invitation  on  behalf  of 
the  nss.Kiation.  President  Drwar  said  that  a  great  blunder  F.nglish- 
mrn  h.id  been  perpetuating  for  many  years  was  through  ignorance 
of  what  was  bring  done  on  the  other  side  of  the  Atlantic.  He  had 
many  time*  urgr<l  manufacturers  that  if  they  would  only  subsidize 
their  chief  officials  by  a  donation  enabling  them  to  spend  their  holi- 
days in  the  United  States,  making  thetnsclves  acquainted  with  the 
V  reat  international  organisation,  it  would  repay  them  a  htmdred- 
lold.  His  own  short  visit  to  the  United  States  had  been  a  revelation 
to  him. 

BOSTON  GAS  MERGER. — The  following  item  is  very  interest- 
ing, if  true,  and  dates  from  Boston.  September  10:  All  the  gas  com- 
panies of  Greater  Boston  are  to  be  merged,  and  eventually  will  fur- 
nish gas  for  fuel  only,  as  the  result  of  a  conference  here  of  some  of 
the  most  prominent  capitalists  of  the  country,  says  the  Advertiser 
to-day.  The  Brookline  Company's  plant  will  produce  electricity, 
which  is  intended  to  supersede  gas  as  an  illuminant.  This  means  the 
rvcntual  consolidation  of  all  the  gas  and  electric  light  interests  of 
Greater  Boston.  Ultimately  the  gas  plants,  except  that  of  the  Brook- 
line  Company,  will  he  closed  and  sold  or  used  to  produce  gas  for 
fuel  only,  while  eUvtricity  will  be  made  sufliciently  cheap  to  become 
the  sole  illuminant.     While  gas  securities  have  horn  publicly  cried 


down,  there  has  been  going  on  a  quiet  accumulation,  on  the  part  of 
those  identified  with  the  capitalists. 

TELEPHONE  LINES  IN  EUROPE.— Pins  is  the  center  of  an 
international  telephone  wire  network,  whose  extreme  ends  are 
London,  Hamburg,  Berlin  and  (in  connection  with  the  French- 
Italian  line  about  to  be  opened)  Turin  and  Milan.  The  Paris-Berlin 
line  is  the  longest,  with  about  625  miles  of  wire.  The  Paris  Hamburg 
line  is  about  the  same.  The  distance  from  Paris  to  Turin,  measured 
by  an  air  line,  is  about  375  miles,  and  that  between  Paris  and  Milan 
about  470  miles.  But  all  these  lines  are  eclipsed  in  length  by  that 
between  Paris  and  Cologne,  not  by  the  direct  line,  but  by  indirect 
connection,  often  rendered  necessary  by  breaks  in  the  other  service. 
In  such  cases  a  person  in  Paris  desiring  to  speak  to  Cologne  is  con- 
nected via  Berlin.  This  roundabout  way  increases  the  wire  distance 
about  375  miles,  making  the  total  about  1,000  miles.  The  Cologne 
Gazette  states  that  this  does  not  impair  the  distinctness  of  the  mes- 
sage, and  no  loss  of  time  is  noted  in  using  this  increased  distance. 


TELEPHONE  PROFANITY.— K  few  weeks  ago  a  St.  Louis 
justice  ruled  that  swearing  through  a  telephone  was  aggressive  pro- 
fanity. Justice  Dooley,  of  Chicago,  now  holds,  says  the  New  York 
5"mm,  that  swearing  into  a  transmitter  is  disorderly  conduct.  The 
swearer  thus  rebuked  pleaded  in  vain  that  he  was  hungry,  wanted  to 
telephone  for  his  dinner,  and  had  found  the  ear  of  "Central"  deaf. 
The  man  who  consults  the  telephone  must  be  urbane  and  long-suffer- 
ing. Does  he  pray  to  no  purpose  at  the  shrine  of  that  powerful 
divinity,  "Central  ?"  Is  he  cut  off  imperiously  in  the  middle  of  his 
talk?  Never  mind.  Let  us  be  patient  and  not  wear  out  our  tissues 
with  impotent  anger.  Count  from  i  to  500  or  say  the  multiplication 
table.  Be  greater  than  he  that  taketh  a  city.  There  is  no  joy  but 
calm.  And  when  you  sprinkle  magical  numbers  upon  the  heat  of  your 
temper,  don't  be  rash  and  sudden  like  that  hot  spirit  who  when 
angered,  would  count  100  thus :  "One.  two,  ninety-nine,  hundred, 
damn !" 


SAFETY  DRESS. — .\  Prof.  Artcmieff  has  invented  a  safety  dress 
for  the  protection  of  electrical  engineers  and  others  working  around 
high-tension  apparatus.  It  is  described  as  being  constructed  entirely 
of  fine  but  thickly-woven  wire  gauze,  and  includes  the  feet,  hands 
and  head.  It  is  stated  that  this  dress  was  tested  in  the  high-tension 
laboratory  of  Messrs.  Siemens  and  Halske,  and  the  results  are  given 
in  a  recent  number  of  London  Engineering.  Its  total  weight  is  2,-2, 
pounds:  its  resistance  from  hand  to  hand.  0.017  ohms,  and  its  capac- 
ity varies  from  .0002  up  to  .00025  microfarads,  according  as  the 
wearer  is  far  away  from  or  near  to  a  wall.  The  cooling  surface  is 
such  that  a  current  of  200  amperes  can  pass  through  the  dress  for 
some  seconds  from  hand  to  hand  without  perceptible  heating  effect. 
Standing  uninsulated  on  the  ground,  and  clad  with  this  dress.  Prof 
Artemieff  drew  sparks  from  the  secondary  terminals  of  a  transformer 
which  was  developing  75.000  volts,  the  period  being  50  cycles  per 
second.  He  next  seized  the  main,  and  later  on.  the  potential  being 
raised  to  150,000  volts,  he  drew  sparks  from  both  terminals,  and 
handled  the  latter.  The  machine  supplying  this  transformer  was 
of  170-kw  capacity.  In  concluding  the  experiments,  the  inventor 
short-circuited  this  generator  by  clutching  hold  of  the  terminals,  the 
potential  difference  between  the  two  being  i.ooo  volts,  and  the  cur- 
rent 200  amperes  The  circuit  was  broken  by  simply  letting  go  of 
one  electrode.  Throughout  these  experiments  Prof.  .\rtemieflF  de- 
clared he  frit  not  the  slightest  sensation  of  any  current  throneh  his 
body. 


Letter  to  the  Editors. 


The  Second  Law  of  Thermodvnamics. 


To  th€  Editors  of  Electrical  World  and  Engineer: 

Sirs. — The  remarkable  communication  presented  at  the  meeting 
of  the  A.  A.  A.  S.,  entitled  "The  Fallacy  of  the  Second  Law  of 
Thermod>Tiamics  and  the  Feasibility  of  Transmuting  Terrestrial 
Heat  into  /Xvailable  Encrgj-."  has  attracted  probably  more  general  at- 
tention and  comment  than  other  contributions  of  greater  merit.  The 
most  entertaining  feature  of  the  argument  is  the  extremely  simple 
and  inconclusive  manner  in  which  "the  second  law  of  thermody- 
namics is  disproved."     Referring  to  matter  at  the  absolute  zero  of 
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imperaturc,  the  writer  says:  "By  reason  of  the  incompressible  or 

iert  condition  acquired  by  the  fluid  at  or  near  this  particular  tem- 

■rature,   it   will    consist   of   an   infinitely  small   quantity   of  ■  latent 

at  ratioed  or  divided  by  the  very  Unite  temperature  of  274  degrees, 

id  consequently  there  results  a  value  which  is  zero." 

This,  however,  does  not  disprove  the  law  in  question.     It  only 

ves  the  results  of  a  misuse  of  figures.     What  is  the  "very  finite 

niperature  of  274  degrees?"  Applied  to  the  scale  of  the  air  ther- 

imeter  it  has,  indeed,  a  definite  meaning,  expressing  the  interval 

jtween  the  freezing  point  of  water  and  the  calculated  zero  of  tem- 

erature.    But  the  zero  of  temperature  is  surely  not  a  finite  temper- 

ture,  since  by  its  definition  it  signifies  the  absence  of  heat.    There 


is  no  "temperature"  at  the  absolute  zero,  hence  274  degrees  is  a  zero 
quantity,  and  the  whole  argument  fails.  The  absurdity  of  such  an 
application  of  the  formula  becomes  manifest  when  we  consider  that 
274  is  the  limiting  figure  beyond  which  we  cannot  go  in  these  cal- 
culations. What  then  becomes  of  our  "finite  temperature?"  What 
is  there  at  275  degrees,  for  example? 

There  is  also  a  rather  curious  assumption  that  some — an  "in- 
finitely small"  quantity  of  latent  heat  remains  in  an  incompressible 
fluid  at  the  zero  temperature.  This  would  seem  to  be  paradoxical. 
Regarding  the  other  part  of  the  subject,  your  own  treatment  of  it  is 
sufficiently  conclusive. 

New  York.  Romyn  Hitchcock. 


DIGEST 


OF 


Current  Electrical  Literature. 


Dynamos,  Motors  and  Transformers. 
!  Testing  Tramway  Motors. — Field. — The  first  parts  of  a  very  long, 
illustrated  paper  read  before  the  Glasgow  section  of  the  (Brit.) 
Inst,  of  Elec.  Eng.,  on  the  testing  of  tramway  motors  and  an  in- 
vestigation into  their  characteristic  properties.  He  urges  that  tram- 
,'way  motors  should  be  tested  in  the  shop  before  they  are  put  into 
;service  on  the  road ;  and  for  these  tests  a  special  frame  should  be 
arranged.  When  testing  tramway  motors  under  stationary  con- 
ditions, the  ventilation  and  cooling  facilities  are  less  than  would  be 
the  case  on  the  road.  To  counterbalance  this  the  lid  above  the  com- 
mutator is  usually  left  open,  which  has  been  found  by  experience  to 
give  a  fairly  correct  compensation  for  the  altered  conditions.  The 
method  of  testing  is  as  follows :  Two  motors  are  tested  together. 
It  is  supposed  that  they  are  sufficiently  similar  that,  with  equal  field 
current  and  the  same  speed,  the  e.  m.  f.  generated  in  each  armature 
is  the  same.  With  motors  manufactured  by  good  firms  this  is  ful- 
filled. These  two  motors  are  erected  on  the  testing  frame,  the  one 
working  as  motor  and  driving  the  other,  w^hich  works  as  generator, 
and  is  loaded  on  a  water  resistance.  The  current,  after  traversing 
the  armature  and  field  of  the  motor,  passes  also  round  the  field  of 
the  generator.  The  iron  and  friction  loss  in  each  machine  is  the  same. 
This  enables  one  to  arrive  at  the  efficiency  of  the  motor,  and  at  the 
same  time  to  separate  out  the  losses  far  more  accurately  than  can  be 
done  with  the  Hopkinson  method.  The  method  is  described  in  de- 
tail, and  a  numerical  example  is  given.  A  whole  series  of  tests  may  be 
carried  out  at  different  voltages.  If  the  iron  losses  be  separated  for 
each  reading  and  plotted,  a  set  of  curves  can  be  obtained  showing 
the  variations  of  iron  and  friction  losses,  with  speed,  for  each  field 
strength.  Then  adopting  Kapp's  method  of  "plotting  loss  divided 
by  speed,  or  back-torque  with  speed,"  it  is  possible  to  separate  out 
the  eddy  current  losses  from  the  total  iron  and  friction  loss.  For  de- 
termining the  starting  current  of  a  motor,  one  motor  is  removed 
entirely  from  the  frame,  and  sufficient  resistance  introduced  into  the 
circuit  of  the  other  as  to  bring  it  just  to  the  point  of  starting.  In 
specifying  efficiencies,  it  is  important  to  give  the  temperature  at  which 
the  test  is  made ;  at  the  end  of  the  hour's  heat  run ;  for  instance, 
the  resistance  will  often  be  30  per  cent,  higher  than  at  the  beginning, 
which  may  mean  a  diminution  in  the  efficiency  of  fully  3  per  cent. 
For  carrying  out  the  one-hour  heat  run,  it  is  most  convenient  to 
employ  a  special  switchboard,  which  is  described.  To  obtain  the 
correct  temperatures  at  the  end  of  the  heat  run,  he  uses  bent  ther- 
mometers ;  two  holes  are  drilled  through  the  motor  case,  through 
one  of  which  a  thermometer  can,  immediately  after  the  test  is  fin- 
ished, be  dropped  down  on  to  the  surface  of  the  armature,  the  bulb 
of  the  thermometer  being  protected  by  a  cork  hood  to  thermally 
insulate  it.  The  second  thermometer  is  packed  into  a  pocket  formed 
in  the  side  of  the  field  coil,  so  that  its  bulb  is  lying  up  against  the 
winding.  By  making  a  series  of  tests  at  different  current  inputs, 
in  each  case  allowing  the  test  to  continue  till  75°  C.  rise  is  reached 
at  some  part  of  the  motor,  the  thermal  characteristic  can  be  ob- 
tained. It  often  happens  that  at  the  upper  part  of  the  curve  the  tem- 
perature is  governed  by  the  armature,  and  at  the  lower  part  by  the 
field  coil.  Before  removing  the  motors  from  the  testing  frame,  it 
is  a  good  plan  to  try  them  for  flashing,  by  connecting  them  up  to  a 
rheostatic  break  controller,  running  them  at  a  high  speed,  and  then 


applying  the  brake,  i.  e.,  short-circuiting  the  motors  after  reversing 
the  field  connections,  under  which  circumstances  they  act  as  gener- 
ators. A  comparison  of  different  motors  from  this  point  of  view  is 
of  great  importance.  In  carrying  out  this  test,  an  interesting  phe- 
nomenon will  be  noticed — viz.,  that  if  the  brake  be  suddenly  applied 
to  the  motors  when  running  at  high  speed  they  will  quickly  stop, 
and  then  run  in  the  reverse  direction  for  a  few  revolutions ;  the 
reason  is  probably  that,  owing  to  the  large  self-induction  and  small 
resistance  of  the  short-circuited  motors,  the  current  generated  has 
not  died  away  by  the  time  the  motors  have  been  brought  to  a  stand- 
still. This  current,  then,  still  circulates  around  the  circuit  as  if  sup- 
plied from  an  outside  source,  and  the  field  magnets  being  reversed, 
the  direction  of  rotation  is  reversed.  When  the  motors  are  supplied 
with  power  from  an  external  source,  the  tractive  effort  at  the  tread 
of  the  wheel  represents  a  smaller  turning  moment  than  that  exercised 
on  the  armature  multiplied  by  the  gear  ratio,  by  an  amount  depend- 
ing on  the  iron  and  gear  losses.  When,  however,  the  motors  are 
short-circuited  and  acting  as  brakes,  the  torque  exerted  by  the  rail 
on  the  car  wheel  must  be  greater  than  the  retarding  torque  on  the 
armature  multiplied  by  the  gear  ratio,  by  approximately  the  same 
amount.  This  means  that  a  larger  current  can  be  put  through  the 
motors  when  supplying  them  with  power,  without  skidding  the 
wheels,  than  can  circulate  when  the  motors  are  themselves  gener- 
ating current  to  brake  the  car.  When  all  the  characteristic  curves 
of  the  motor  have  been  obtained,  the  question  arises,  what  shape 
should  the  efficiency  curve  have  in  order  to  get  the  greatest  com- 
mercial advantage.  This  depends  on  the  nature  of  the  route,  amount 
of  traffic,  number  of  stops,  etc.  He  thinks  that  in  many  cases  a  con- 
siderable economy  may  be  effected  by  giving  due  consideration  to 
the  manipulation  of  the  controller ;  the  best  way  is  to  install  a  re- 
cording ammeter  on  the  car. — Lond.  Elec.  Eng.,  August  15,  29. 

Definition  of  Armature. — Ziegenberg,  Dettmar,  Osnos. — Some 
further  communications  on  the  proper  definition  of  an  armature 
(anker).  Ziegenberg  and  Dettmar  write  against  Singer's  definition, 
recently  noticed  in  the  Digest;  Osnos  replies  to  a  special  point  in 
Ziegenberg's  letter.  The  latter  recommends  the  following  definition : 
In  an  electric  machine,  the  armature  is  that  part  in  which  the  motion 
relative  to  a  magnetic  field  induces  electromotive  forces  correspond- 
ing to  the  energy  change. — Elek.  Zcit.,  August  14,  28. 

REFERENCE. 

Non-Synchronous,  Alternating-Current  Motors. — Ziegenberg. — 
The  first  part  of  a  long,  illustrated  article  on  the  principles  of  the 
induction  motor,  and  especially  of  the  new  motors  of  Heyland  and 
Latour  and  the  similar  older  motor  of  Goerges. — Elck.  Ana.,  July  17, 
20,  August  10,  17. 

Power. 

Electric  Pozver  in  Mines. — Hall. — A  well-illustrated  Pacific 
Coasi.  Elec.  Transmiss.  Assn.  paper,  on  "recent  applications  of  elec- 
trical power  on  the  Comstock  Lode."  The  hydraulic  power  house  is 
at  the  Truckee  River,  and  contains  two  750-kw,  500-volt,  three-phase 
generators.  The  voltage  is  raised  to  24,000  for  transmission  to  the 
substation  at  Virginia  City,  where  it  is  lowered  to  2,300  volts  and 
then  distributed  to  the  works  of  the  various  mining  companies.  On 
the  Comstock  Lode  there  are  12  separate  installations,  with  an  aggre- 
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gate  of  about  i,aoo  hp  in  motor  capacity;  this  will  soon  be  increased 
to  a'  'ic  pumps  and  fans.    All 

j^r;-  y  upon  the  distribution 

:   ihc   .a;.  ction  motors 

ttcr  and  '"^  motors  are 

440-voit,  ■  AH  of  liie  power  transformers  are 

2^40  to  .U  ,  and  arc  connected  in  delta.    The  light- 

ing circuits  for  both  enclosed  arcs  and  incandescent  lamps  are  all 
no  volts,  with  one  exception,  where  a  220-voit,  three-wire  system 
it  used  in  a  tunnel.  Every  conceivable  use  has  been  made  of  the  elec- 
tric motor  for  mining  purposes,  with  the  possible  exception  of  the 
operation  of  the  rock  drills  therewith,  "and  now  that  they  are  in 
vogue,  it  i  'i  matter  to  imagine  how  the  Comstock  mines  get 

alonu  w't  '    Ther^  are  used  25  hp  on  machine  tools,  75  hp 

185  hp  on  batteries  and  concentrators, 
lip  on  hoists,  675  hp  on  electric  pumps, 
and  about  do  hp  on  the  iightmg  circuits,  exclusive  of  the  city  lights. 
The  wiring  has  been  divided  into  power  circui's,  lighting  circuits 
and  telephone  circuits.  The  different  installations  are  described  at 
some  length. — Jour,  of  EUc,  August. 

KEreSENCES. 

Power  in  Quarts  Mining. — Poole. — An  illustrated  paper, 

•"  xhr  P.icific  Coast  Elec.  Transmiss.  Assn.,  in  which  he 

iiy  of  electric  power  from  his  experience  in  the 

r  I-ode  in  California.    The  principal  uses  consist 

m  driving  stamps,  concentrators,  air  compressors,  sawmills,  blowers, 

and  pumps ;  in  fact,  he  recommends  the  use  of  electric  power  for  all 

purposes,  except  hoisting,  for  which  he  recommends  compressed  air. 

He  says  electrically-driven  pumps  will  soon  be  a  common  thing  on 

the  Mother  Lcxic.—Jour.  of  EUc,  July. 

Coat  Cutting  by  Machinery. — Wai.nford. — A  paper  read  before 
the  (Hrit.)  Institution  of  Mechanical  Engineers.  He  discusses  the 
advantages  of  curving  or  holing  by  mechanical  methods,  over  hand 
labor,  and  describes  several  percussive  rock  drills  and  coal  cutters. 
He  seems  to  hold  the  balance  very  evenly  between  electric  and  com- 
pressed air  machines,  but  appears  to  incline  to  the  former.  The  same 
subject  is  also  discussed  in  a  long  editorial. — Lond.  Elec,  August  29. 
Large  Electric  RaiUvay  Engine  for  Kieu:— An  illustrated  descrip- 
tion of  a  2,ooo-hp  engine,  recently  built  by  the  Franco  Tosi,  Lcgnano; 
It  is  of  the  triple-expansion  type,  with  three  cylinders  and  three 
cranks.  All  the  details  are  fully  described. — Si.  K'y  Jour.,  August 
30,  and  ImI.  Ed.,  September. 

Traction. 

Inlerurltan  Road  in  Southern  Ohio. — .\  description  of  the  inter- 
urban  road  between  Dayton  and  Greenville,  Ohio.  The  road  is  39Jj 
miles  long,  and  passes  through  a  very  thickly  populated  section, 
mchnling  several  important  towns.  The  power  house  is  located  at 
KrcH.kficId,  about  x^Yi  miles  from  the  Dayton  end  of  the  line,  and  a 
substation  is  locato«l  at  Arcanum,  approximately  12  miles  from  the 
Circcnvillc  end  of  the  road.  This  arrangement  was  fouml  desirable 
because  of  local  conditions.  There  are  two  250-kw,  three-phase 
alternators  .>f  the  revolving-field  type,  direct  connected  tc  the  en- 
gines, and  ojKrrated  at  150  r.p.  m  There  are  two  22^-kw  exciters, 
belled  to  the  engines,  each  having  sufficient  capacity  for  exciting 
bolh  alleriiators;  two  loo-kw  rotary  converters,  and  four  75-kw 
«lep  up  transformers.  The  direct-current  voltage  of  the  rotary 
con\crlrr.s  is  650.  and  the  voltage  of  the  transformers.  10.000  to 
11.000.  Ijirgc  batteries  of  chloride  accumulators  have  been  installed 
in  Ihe  power  hotue  and  substation,  to  lake  the  fluctuations  caused 
by  the  varying  toad  of  the  cars  The  equipment  in  each  cisc  consists 
of  y\3  crir  .rgc  at  400  amperes  in  regu- 

lating thr  ,  rj.    however,  has  a  capacity 

of  800  amp   liour.^  .    the  normal   rate.     Three- 

phase  current  at  to  ;rd  from  the  power  house  at 

Arcanum  ahiminum  wires.    There  is  a  total  of  6t.5 

J"''f'  "^  ^  'n  u«c     The  road  parallels  the  Dayton  and 

Unioi^  steam  road,  and  the  charges  arc  practically  the  same,  yet  the 
electric  road,  which  has  only  been  in  operation  a  short  time,  already 
controls  00  per  cent,  of  the  business.— 5(.  R'y  Jour.  September  6. 
and  Int.  Ed..  September 

MaHchesler.—Kv\  jlluMratrd  de«rnftion  of  the  new  power  station 
and  car  house  at  M  tramways  and  electric 

lighting  system  are  .  iv.  and  power  has  been 

supplied  from  two  direct -current  <t.itions  containing  four  3.500-hp 
engines,    two    t.'soo  hp    .tcini    t  lr^in^.=     i\v,i   2000-hp   engines,   and 


smaller  machines.    In  1901,  construction  on  a  new  station  was  staned. 
but  before  it  was  completed  the  plans  were  modified,  so  that  it  sisovt 
a  somewhat  composite  design.    One  portion  has  just  been  put  in  oper- 
ation, and  contains  two  2,500-hp  engines  direct  connected  to  thret- 
phase  alternators  of  6,500  volts  and  60  cycles.     In  the  newer  pan  c: 
the   station   6,ooo-hp,    iriple-e.xpansion   engines   will   be  used.    Tbt 
boilers  will  be  the  largest  of  their  type  ever  built.    Cooling  towers  a6<f 
canal  water  will  be  used  for  condensing.    The  distribution  will  be  i: 
6,500  volts.    Electrically-driven  coal  conveyors  will  be  used.    Thenev 
car  house  is  said  to  be  the  largest  in  Europe,  and  will  accommadxit 
262  cars.     It  is  of  brick,  with  concrete  floor  and  concrete  pit  oob- 
struction. — 5"/.  R'y  Jour.,  September  6,  and  Int.  Ed.,  September. 
Halifax. — An    illustrated   description   of   the   tramway   system 
Halifa.N,  England.     The  station  has  recently  been  changed  so  i 
transmit  power  by  three-phase  current.     The  power  station  conti;- 
various  tj'pes  of  engines,  including  two  steam  turbines.     The  alt'- 
nators  generate  current  at  5,000  volts,  and  are  300-kw  each.    Rour 
converters  are  used  in  the  substations.     The  switchboard  appara-.u 
and  other  parts  of  the  equipment  are  thoroughly  described.    Tbt 
steepest  grades  are  11  per  cent.,  and  track  brakes  as  well  as  the  os- 
dinary  hand  brakes  are  used.    There  are  at  present  about  30  miles  0: 
track. — St.  R'y  Jour.,  September  6,  and  Int.  Ed.,  September. 

Metropolitan  Railway  of  Paris. — An  illustrated  article  on  this  under- 
ground electric  railway,  running  approximately  east  and  west  ihroog* 
the  center  of  Paris,  and  which  has  been  one  of  the  most  successfc 
traction  enterprises  inaugurated  during  recent  years  in  France.    Tk? 
original  train  service  consisted  of  trains  of  four  cars  each,  of  whicr 
the  leading  car  only  was  a  motor  car,  and  was  equipped  with  oor 
controller  and  two  motors.     The  large  traflSc,  however,  made  it  ev; 
dent  that  an  increase  in  carrying  capacity  was  necessary,  but  owing  tc 
the  block  system  used,  the  frequency  of  the  trains  could  not  we^l  ': 
reduced  below  the  2j/S-minute  service  which  was  then  in  force 
was  also  considered  inadvisable,  owing  to  the  limitations 
the  size  of  the  tunnel  and  the  sharpness  of  the  curves,  to  . 
locomotives  so  that  more  cars  could  be  hauled.    The  company.  11  c 
fore,  decided  to  use  either  the  multiple  unit  system  or  a  train  a  ; 
one  motor  car  at  each  end,  operated  by  a  single  controller.    Will-.  :h< 
acceleration  required,  which  was  a  maximum  of  about  0.618  mctc- 
per  second,  the  latter  system  was  found  to  be  the  cheaper,  and  \v. 
adopted.    This  is  the  only  railway  in  the  world  using  this  system  :r 
commercial  operation,  and  in  which  it  is  possible  to  use  the  sairt 
motor  cars  for  four-car  train  and  eight-car  train  operation.    The  ic 
celerations  obtained  by  the  company  with  a  four-car  train  with  ore 
motor  car  and  an  eight-car  train  with  two  motor  cars  are  comp.-rer 
There  is  nearly  as  good  acceleration  with  the  eight-car  train  a.'  »vi".' 
the  four-car  train.     The  company  has  now  41  iwo-axle  motor  r.ir> 
each  carrying  two  2S-hp  motors,  and  equipped  with  the  double   -n' 
system  described.     In  addition,  the  company  has  40  more  cars  vdt: 
construction  to  be  equipped  in  the  same  way.    During  the  rush  lu>ur» 
in  the  morning  and  evening,  eight-car  trains  are  now  being  run  »lt«f- 
iiately  with  four-car  trains.    .\t  other  times,  four-car  trains  are  saft> 
cicnt  to  care  for  the  traffic.    The  system  has  been  in  u*e  since  Novem- 
ber, igoi.— S/.  R'y  Jour.,  September  6,  and  Int.  Ed.,  September. 

A  Graphical  Method  of  Making  Time-Speed  Cunes.—V AVETniiit. 
— .\  description  of  a  simple  method  of  plotting  time-speed  curt*. 
The  factors  which  effect  the  nature  of  a  time-speed  curve  are:  Thi 
tractive  effort  of  the  motors;  the  train  resistance,  due  to  air  re»Ul^ 
ance,  f'-iction.  etc.;  the  grade  resistance,  and,  finally,  the  resi'-^  i<"f 
due  to  curves  in  the  road.     He  gives  a  formula  which  rcpresen;    " 
relation  between  these  factors.     The  last  factor,  when  expres-. 
pounds  per  ton  per  degree  of  curve,  can  be  combined  with  the  : 
ance    to    grade.      The    tractive    effort    varies    uniformly    wii: 
speed,  and   its  values  at  corresponding  speeds   for  any  part, 
motor  are  obtainable  from  the  characteristic  curves  of  the  r. 
The  train  resistance  may  be  obtained  from  any  standard  tr.T  • 
sistance  formula.     To  avoid  the  necessity  of  computing  the  ar 
ation  for  successive  changes  in  tractive  effort,  the  writer  uses  a  chart, 
which  is  reproduced.     In  this  the  net  tractive  effort  is  taken  as  ab- 
scissa?, and  the  speed  in  miles  per  hour  is  taken  for  the  ordinate!. 
The  train  resistance  speed  curve  is  first  drawn,  and  is  here  reprfr 
sented   as  a   straight   line,   according  to  the   Baldwin's   Locomotive 
Works  formula,  although  any  other  formula  may  be  used.     The  n* 
tractive  effort  time-speed  curve  is  then  plotted  by  making  use  of  the 
train  resistance^  curve.    The  effect  of  grades  is  obtained  by  plotting 
inclined  straight  lines,  marked  "per  cent,  grade."    The  second  set  of 
straight  lines,  called  "time  increment  curves."  which  serve  to  give  the 
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gain  in  velocity  for  any  desired  time  increment,  are  also  drawn  in,  as 
described  in  the  article.  The  writer  then  gives  an  example  of  the  use 
of  this  chart,  and  presents  a  time-speed  curve  which  represents  one 
particular  set  of  conditions  derived  from  his  chart. — St.  R'y  Jour., 
September  6,  and  Int.  Ed.,  September. 

Kingsland  Surface  Contact  System. — A  description  of  a  system  in 
which  the  electric  switch,  by  which  the  studs  are  thrown  in  and  out 
of  contact,  is  operated  by  mechanical  means.  A  conduit,  the  height 
of  the  rail  and  with  a  slot  about  15  mm.  wide,  is  laid  outside  one  of 
the  rails,  and  the  switch  boxes  are  located  in  it  about  20  feet  apart. 
These  boxes  have  handles  projecting  into  the  conduit,  which  are 
struck  by  levers  on  the  car,  the  forward  lever  throwing  the  stud  into 
circuit,  and  the  second  lever  throwing  the  stud  out  of  circuit.  As 
all  parts  of  the  switch  are  hermetically  closed,  no  damage  is  caused 
by  water  in  the  conduit.  The  interior  of  the  switch  box  contains  a 
metal  ring  with  three  brushes,  which  are  set  at  an  angle  of  120  de- 
grees apart,  and  two  contact  plates,  which  are  set  at  the  same  angle. 
Every  movement  of  the  switch  handle  turns  the  brushes  one-sixth 
of  a  revolution,  so  that  the  contact  plates  are  automatically  con- 
nected and  disconnected  with  the  center  with  every  movement  of  the 
handle.  Arrangements  are  also  provided  by  which  a  blow  of  the 
striker  bar  will  turn  the  switch  just  the  right  distance,  that  is,  120 
degrees,  and  also  by  which  the  switch  lever  is  returned  to  its  normal 
position  with  absolute  certainty  after  being  struck  by  the  bar.  The 
skate  is  suspended  from  the  wheel  axles  by  springs,  and  may  be  of 
the  usual  pattern. — St.  R'y  Jour.,  September  6,  and  Int.  Ed., 
September. 

Danger  to  Metal  Pipes  from  Electric  Railways. — Ulbricht. — An 
account  of  measurements  made  during  a  long  period  in  Leipzig  and 
Dresden.  The  remarks  that  the  resistance  of  the  metallic  pipes  them- 
selves is  generally  considered  to  be  zero  compared  with  the 
"transition  resistance"  to  earth.  But  this  is  not  the  case,  as  the  joints 
between  the  pipes  have  sometimes  a  considerable  resistance;  he 
thinks  this  is  a  sort  of  protection.  If  the  joints  can  be  made  to  have 
even  only  a  small  resistance,  it  is  unnecessary  to  insert  special  insula- 
tion pieces  in  the  line. — Elek.  Zcit.,  August  14. 

Wires,  Wiring  and  Conduits. 
Cable  Deterioration. — Formenti. — An  article  in  which  he  describes 
his  observations  of  the  deterioration  of  the  return  wire  of  an  earth 
cable  composed  of  20  strands  of  electrolytic  copper  wire,  covered  first 
with  cotton  and  then  with  a  composite  rubber  coating.  Soon  after  the 
cable  was  put  down,  small  vesicles  of  liquid  appeared  in  the  rubber 
coating,  and  these  increased  in  size  until  they  burst.  By  analysis  of 
the  rubber  and  also  of  the  contents  of  the  vesicles,  it  was  shown  that 
the  rubber  envelope,  and  not  the  soil,  furnished  the  materials  for  the 
contents  of  the  liquid.  By  heating  up  the  rubber  with  water,  a  quite 
similar  solution  to  that  of  the  vesicles  was  obtained.  It  appears,  there- 
fore, that  the  rubber  coating  acted  as  a  semi-permeable  membrane, 
and  admitted  water,  which  dissolved  out  part  of  the  contents  of  the 
rubber.  The  current  then  set  up  electrolysis  in  the  solution  so  ob- 
tained. The  deterioration  described  was  prevented  by  coating  the 
cable  with  a  non-permeable  substance,  such  as  coal-tar. — Elettricista, 
April ;  abstracted  in  Science  Abstracts,  August. 

REFERENCES. 

Transmission  Line. — Reyval. — An  illustrated  description  of  the 
26,000-volt  power  transmission  lines  in  the  neighborhood  of  Grenoble, 
in  France. — L'Eclairage  Elec,  July  19. 

Cable  Joints. — Schmidt. — An  illustrated  article  on  the  construction, 
the  use  and  the  advantages  of  cable  joints  which  can  be  disconnected, 
and  which  are  provided  with  fuses. — Elek.  Anz.,  July  27,  August 
14,  17- 

Calculation  of  Distribution  Netiuorks. — Koenig. — An  illustrated  ar- 
ticle, giving  notes  on  graphical  methods  for  calculating  distribution 
lines  and  nttworks.— Elek.  Anz.,  July  17,  24,  31,  August  21,  31. 

Electro-Physics  and  Magnetism. 

Radio- Activity. -~RvTR-£K?OTai  and  Soddy. — The  first  part  of  a  very 
long  paper  on  the  cause  and  nature  of  radio-activity.  They  have 
made  a  detailed  investigation  of  the  radio-activity  of  thorium  com- 
pounds, which  was  found  to  be  accompanied  by  chemical  changes  in 
which  new  types  of  matter  are  being  continuously  produced.  These 
reactive  products  are  at  first  radio-active,  the  activity  diminishing 
regularly  from  the  moment  of  formation.  Their  continuous  produc- 
tion maintains  the  radio-activity  of  the  matter  producing  them  at  a 
definite  equilibrium  value.     Besides  being  radio-active  in  the  same 


sense  as  the  uranium  compounds,  the  compounds  of  thorium  con- 
tinuously emit  into  the  surrounding  atmosphere  a  gas  which  possesses 
the  property  of  temporary  radio-activity.  This  emanation  is  the 
source  of  rays  which  ionize  gases  and  darken  the  photographic  film 
and  excite  radio-activity  on  all  surfaces  with  which  it  comes  into  con- 
tact. The  emanating  power  of  thorium  compounds  is  independent 
of  the  surrounding  atmosphere,  and  the  excited  activity  it  produced 
is  independent  of  the  nature  of  the  substance  on  which  it  is  mani- 
fested. These  properties  make  it  appear  that  both  phenomena  are 
caused  by  minute  quantities  of  special  kinds  of  matter  in  the  radio- 
active state,  produced  by  the  thorium  compound.  The  next  con- 
sideration in  regard  to  these  examples  of  radio-activity  is  that  the 
activity  in  each  case  diminishes  regularly  with  the  lapse  of  time. 
These  actions — first,  the  production  of  radio-active  material,  and, 
second,  the  dissipation  of  its  available  energy  by  radiation,  which  are 
exhibited  by  thorium  compounds  in  the  secondary  effects  of  emanat- 
ing power  and  excited  radio-activity,  are  in  reality  taking  place  in 
all  manifestations  of  radio-activity.  The  constant  radio-activity  of 
the  radio-active  elements  is  the  result  of  an  equilibrium  between 
these  two  opposing  processes.  The  major  part  of  the  radio-activity 
of  thorium — ordinarily  about  54  per  cent — is  due  to  a  non-thorium 
type  of  matter,  designated  by  Th  X,  possessing  distinct  chemical 
properties  which  is  temporarily  radio-active,  its  activity  falling  to 
half  value  in  about  four  days.  The  constant  radio-activity  of  thor- 
ium is  maintained  by  the  production  of  this  material  at  a  constant 
rate.  The  Th  X  further  possesses  the  property  of  exciting  radio- 
activity on  surrounding  inactive  matter,  and  about  21  per  cent,  of 
the  total  activity  under  ordinary  circumstances  is  derived  from  this 
source.  Its  rate  of  decay  and  other  considerations  make  it  appear 
probable  that  it  is  the  same  as  the  excited  radio-activity  produced 
by  the  thorium  emanation,  which  is  in  turn  produced  by  Th  X. 
Thorium  can  be  freed  by  suitable  means  from  both  Th  X  and  the 
excited  radio-activity  which  the  latter  produces,  and  then  possesses 
an  activity  about  25  per  cent,  of  its  original  value,  below  which  it 
has  not  been  reduced.  This  residual  radiation  consists  entirely  of 
rays  non-deviable  by  the  magnetic  field,  whereas  the  other  two  com- 
ponents comprise  both  deviable  and  non-deviable  radiation.  Most 
probably  this  residual  activity  is  caused  by  a  second  non-thorium 
type  of  matter  produced  in  the  same  change  as  Th  X,  and  it  should, 
therefore,  prove  possible  to  separate  it  by  chemical  methods.  The 
conclusion  is  drawn  that  radio-activity  is  a  manifestation  of  "sub- 
atomic chemical  change,"  and  the  hope  is  expressed  that  radio- 
activity "affords  the  means  of  obtaining  information  of  the  pro- 
cesses occurring  within  the  chemical  atom,  in  the  same  way  as  the 
rotation  of  the  plane  of  polarization  and  other  physical  properties 
have  been  used  in  chemistry  for  the  investigation  of  the  course  of 
molecular  change." — Phil.  Mag.,  September. 

Emission  of  Corpuscles  by  Hot  Bodies. — J.  J.  Thomson". — A  highly 
theoretical  paper  on  some  of  the  consequences  of  the  emission  of 
negatively  electrified  corpuscles  by  hot  bodies.  He  refers  to  the 
experiments  of  Richardson,  which  show  that  surprisingly  large  cur- 
rents can  pass  in  the  best  vacua  between  a  negatively  electrified  in- 
candescent wire  and  a  conductor  placed  in  its  neighborhood;  thus 
the  negative  electricity  streams  so  fast  from  carbon  at  a  white  heat 
as  to  be  equivalent  to  a  current  of  about  i  ampere  for  each  square 
centimeter  of  carbon  surface ;  the  number  of  corpuscles  coming  in 
each  second  from  one  square  centime^  r  is  about  five  times  the  i8th 
power  of  10.  He  discusses  the  effects  which  this  great  crowd  of 
corpuscles  may  produce.  In  the  first  place,  these  charged  cor- 
puscles will  move  when  acted  on  by  an  electric  force,  so  that,  accord- 
ing to  the  electromagnetic  theory  of  light,  they  will  be  set  into 
motion  by  a  wave  of  light ;  they  will  thus  absorb  energy  from  the 
wave,  and  g"ve  out  this  energy  as  scattered  light,  which  will  be 
polarized  in  the  same  way  as  light  reflected  from  small  particles. 
This  scattering  of  the  light  will  cause  the  medium  to  absorb  light. 
The  most  conspicuous  example  of  a  hot  body  is  the  sun,  and  it  seems 
to  him  probable  that  many  of  the  phenomena  of  the  corona  may  be 
due  to  light  scattered  by  corpuscles  ejected  from  the  sun.  He  then 
takes  up  another  point;  he  regards  the  corpuscles  coming  out  of  the 
metal  as  evidence  of  the  existence  in  the  metal  itself  of  streams  of 
corpuscles  which  move  freely  between  the  molecules  of  the  metal ; 
he  regards  the  corpuscles  in  the  metal  as  analogous  to  the  molecules 
of  a  liquid,  and  the  escape  of  the  corpuscles  from  the  metal  as  an- 
alogous to  the  evaporation  of  the  liquid.  He  finds  that  a  collection 
of  corpuscles  describing  circles  imder  forces  varying  inversely  as 
the  square  of  the  distance  in  the  molecules  of  a  substance,  which 
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Air  —J  J.  Thomsoh — A  description  of 

Ml  that  a  wire, 

either    in   the 

c,  I.  r.,  it  increases 

,.. „...jrhood.    Elster  and 

that  the  atniosphert  contains  some  radio-active  con- 
Itractcd  to  the  negatively-charged  surface.  The 
't.  come  to  the  conclusion  that,  though  the  ex- 
•icc  in  the  air  is  possible,  it  is  not 
•  the  effects,  and  that  negatively 
without  the  deposition 
radio-active  properties. 
vMth  air  contained  in  a  closed  vessel 
iigh  under  normal  conditions  he  has 
not  been  able  to  get  any  appreciable  amount  of  induced  radio-ac- 
tivity, he  ha*  found  that  a  negatively  electrified  wire  placed  in  the 
vcsmI  acquired,  when  the  gat  in  the  vessel  was  exposed  to  Rontgen 
rayf,  or  had  been  bubbled  through  water,  properties  analogous  to 
lho»e  formed  by  Elster  and  Geitel  in  wires  placed  in  the  open  air. 
The  eflTeci*  with  the  gas  which  had  been  bubbled  through  water  were 
very  Rfs*  ]\r  explains  his  results  as  follows:  In  consequence  of 
the  ■  fication  of  the  wire,  positive  ions  move  up  to  it 

wh*-  ;  the  modified  gas;  some  of  these  ions  do  not  dis- 

charge to  the  wire,  but  stick  close  to  it,  forming  a  coating  of  positive 
electricity  around  it.  The  attention  of  this  positive  layer  on  the  nega- 
tive corpuscle*  drags  the  latter  from  the  wire;  they  emerge  with  a 
■ufficient  kinetic  energy  to  ionize  the  molecules  of  the  gas  with  which 
they  come  into  collision.  On  this  view,  the  ionizing  power  of  the 
wire  ii  due  to  a  kind  of  polarization  which  produces  an  electric  field, 
which  makes  the  wire  a  cathode  emitting  cathode  rays  of  feeble 
penetrating  power,  which  ionize  the  gas  in  the  neighborhood  of  the 
wire.  The  amount  of  polarization  seems  to  depend  upon  the  way  the 
gai  in  which  the  negatively  electrified  wire  is  placed,  is  ionized. 
Thus,  when  the  gas  is  made  a  conductor  by  bubbling  through  water. 
the  effect  on  the  negatively  electrified  wire  is  much  greater  than 
when  the  gas  is  made  a  conductor  by  Rontgen  rays,  although  the 
conductivity  of  the  gas  is  greater  in  the  latter  case  than  in  the 
former.'  The  conductivity  produced  in  air  when  it  bubbles  through 
water  ii  explained  as  follows :  By  this  process  very  minute  drops 
of  water  get  mixed  with  the  air.  If  each  little  drop  gets  surrounded 
by  a  lavcr  of  positive  electricity,  then,  just  as  in  the  case  of  the  wire, 
the    '  ■[  cathode  rays  which  would  ionize  the  air  in  its 

imi!  lioo<l.    The  formation  of  a  layer  of  positive  elec- 

tric.■  the  drop  is  what  is  to  be  expected  if  any  chemical 

conii  ' mt  in  between  the  water  of  the  drop  and  the  oxygen 

of  the  air. — Phil.  Mag.,  September 

Transilion  RftisloHce.—SjAtiK. — .\u  article  on  the  fact  that  an 
electric  spark,  or  more  properly  speaking  a  self  discharge,  cannot 
occur  until  the  difference  of  potential  of  the  electrodes  possesses  a 
certain  value  >f:ixwll  stip|>osed  thai  there  might  he  a  condensation 
of  air  at  ihr  ihe  electrodes,  leading  to  an  increase  of  re- 

•istance.  but    ■  showed  by  an  optical  method  that  no  such 

condrn«.ition  takes  place.  I.,ater  the  term  "transition  resistance"  was 
used.  Hut  that  there  is  no  ohinic  resistance  between  a  metal  and  a 
gu  may  be  thown  by  mnizing  the  gas  between  the  electrodes,  but 

not  •'-  r • — 'T-itcly  covering  thrir  surfaces;  the  resistance  then 

Pf*«'  '^s     The  present  author  bases  his  own  explana- 

'•f^'^  '  '      V.    The  <r  ^tential  has  its 

initv  Kplwern  •  Irs  equals  the 

Thc^c    inui«{   be  capable  of 
liarge  can  take  place. — Phys. 
£tU.,  AugU!>t   i,  abstracted  in  l-ond.  E\«c.,  Abgtist  22. 

ELECTRO-CHr.MISTRY   AND    BATTERIES. 

CoHiVHf'o/ion  Cr///— RirsrvrrtP— A  paper  in  which  he  shows 
that  the  clecimlvtic  dissociation  theory  require*  that  a  double  layer 
of  ions  (and  hence  a  potential  difference)  is  formed  at  the  bound- 
ary surface  of  two  solvents  Since  it  is  not  at  present  possible  to 
discover  such  an  interior  p. •  n  has  studied  con- 

centration cells  in  which  two  ■«  ^\^^  same  solvent 

were  separated  \\  a  thi  -ch  cells  offer 

a  new  means  of  dcterni  <  in  the  second 

solvent,  hut  that  the  value-,  ^how  a  hitherto  unexplained  discrepancy 


as  against  previous  results. — Ann.  d.  Phys.,  Xo.   7;   abstracted  in 
Lond.  Elec ,  August  29. 

Units,  Measurements  and  Instru.ments. 

Dcicrpumng  the  Degree  of  Uniformity  of  Speed  During  One  Revo- 
lution.— Kloenne. — A  very  long  illustrated  paper,  read  before  the 
Society  of  German  Electrical  Engineers.  He  describes  a  method  for 
determining  the  degree  of  uniformity  of  speed  of  a  prime  mover 
during  one  revolution,  and  also  the  angular  displacement,  which  is 
of  importance  for  the  operation  of  alternators  in  parallel.  The  prin- 
ciple of  the  method  is  shown  in  the  adjoining  diagram.    5  represents 
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DETERMINING   UNIFORMITY   OF   SPEED. 


the  fly-whccl  of  the  steam  engine  or  gas  engine  to  be  tested.  In 
the  circumference  of  the  fly-wheel,  thin  insulating  pieces  are  placed 
at  equal  intervals.  B  is  a  small  brush  which  slides  on  the  circum- 
ference of  the  fly-wheel.  This  brush  opens  and  closes  a  circuit  con- 
taining an  accumulator,  E,  and  the  primary  of  an  induction  coil,  /. 
The  secondary  contains  the  recording  apparatus,  which  consists  of 
a  drum,  T,  rotating  at  uniform  speed.  The  frame  of  the  drum  is 
connected  to  one  end  of  the  secondary,  while  the  other  end  is  con- 
nected to  a  pencil,  C.  This  pencil  is  moved  uniformly  along  the 
drum,  parallel  to  its  axle,  and  at  a  short  distance  from  its  surface. 
The  drum,  T,  is  driven  at  uniform  speed  by  an  electric  motor  sup- 
plied with  current  from  an  accumulator  battery ;  to  insure  very  uni- 
form speed,  the  drum  has  a  relatively  heavy  mass  acting  like  a  fly- 
wheel. The  surface  of  the  drum  is  blackened  with  soot.  Its  speed  is 
so  chosen  that  it  is  M  times  that  of  the  prime  mover  tested,  if  M  is 
the  number  of  insulating  pieces  on  the  circumference  of  the  fly- 
wheel. At  any  moment  when  the  brush  B  touches  an  insulating 
piece,  the  current  is  broken,  and  a  small  spark  jumps  between  the 
pencil  C  and  the  drum  T,  and  blows  off  the  soot,  so  that  a  distinct 
mark  is  produced.  If  the  fly-wheel,  S,  turns  at  an  exactly  uniform 
speed,  all  the  marks  on  the  circumference  of  the  drum  are  in  a  straight 
line,  parallel  to  the  axle  of  the  drum.  The  variations  from  the 
straight  line  enable  one  to  determine  the  degree  of  uniformity  of 
the  prime  mover  and  the  angular  displacement  with  great  exactness. 
Several  modifications  of  this  arrangement  arc  described,  and  results 
of  tests  are  given. — F.lek.  Zeit.^  August  14. 

REFERENCE. 

^fc<uuring  the  Iron  Losses  in  Transformers. — Bloch. — A  com- 
munication in  which  he  discusses  some  special  points  in  Golds- 
chmidt's  method,  recently  noticed  in  the  Digest,  and  suggests  a 
modification  of  the  same. — F.lek.  Zcit.,  August   14. 

Miscellaneous. 

Hcctncal  Triatmcnt  of  Infantile  Paralysis. — Weiu — A  descrip- 
tion of  the  clinical  treatment  of  20  cases  of  infantile  paralysis  at  the 
Trousseau  Hospital.  In  all  cases  brought  in  within  a  few  days  of 
the  cessation  of  the  fever  the  only  treatment  consisted  in  the  applica- 
tion of  continuous  current  of  about  10  milliampcres,  through  an  elec- 
trode of  100  sq.  cm.  joined  to  the  positive  pole,  with  the  extremity 
of  the  afflicted  member  immersed  in  a  tepid  bath  connected  with  the 
negative  pole  The  sittings  lasted  15  or  20  minutes,  and  were  re- 
peated three  times  per  week.  Other  cases  were  treated,  in  addition, 
with  a  few  minutes"  application  of  a  rythmically  interrupted  current. 
In  case  the  muscles  concerned  were  inexcitable  by  a  "faradic  cur- 
rent." the  treatment  consisted  in  the  application  of  interrupted  cur- 
rents through  the  square  electrode  and  a  pad  moved  up  and  down 
over  the  atrophied  muscles.  The  author  quotes  a  number  of  cases. 
almost  all  of  which  were  successful.  The  electrical  treatment  with 
proper  appliances  has  a  distinct  ad\'antage  over  other  methods,  such 
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as  massage,  when  the  paralysis  is  of  long  standing;  but  its  utility  is 
brought  out  most  strikingly  in  the  treatment  of  fresh  cases. — Arch. 
d'Elec.  Med.,  July  15;  abstracted  in  Lond.  Elec,  August  29. 

REFERENCES. 

German  Electrical  Engineers. — The  complete  report  of  the  pro- 
ceedings of  the  recent  annual  meeting  of  the  Association  of  German 
Electrical  Engineers,  with  reports  of  the  discussions,  etc.  The  papers 
read  at  this  meeting  are  or  will  be  abstracted  in  other  parts  of  the 
Digest. — Elek.  Zeit.,  August  14. 

Diisseldorf  E.vposition. — Seyfferth. — The  first  part  of  an  illus- 
trated article  on  the  electrical  engineering  features  of  the  Diisseldorf 
Exposition.  This  part  deals  with  the  alternators  in  the  power  plant. 
— Elek.  Zeit.,  August  14. 

British  Manufacturing  Plant. — The  first  part  of  an  illustrated  de- 
scription of  the  Ferranti  works,  at  Hollinwood. — Elec.  Times, 
August  28. 


Directory  of  Electrical  Societies,  Etc. 


American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Next  meeting,  Sept.  26. 
Paper  by  B.  G.  Lamme,  "The  Washington,  Baltimore  and  Annapolis 
Single-Phase  Railway."  Oct.  24,  paper  by  C.  P.  Matthews  on  "An 
Integrating  Photometer  for  Glow  Lamp  and  Sources  of  Like  In- 
tensity." 

American  Street  Railway  Association,  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago,  111.  Next  meeting,  Detroit,  Mich., 
Oct.  8,  9  and  10,  1902. 

International  Association  of  Municipal  Electricians,  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Richmond, 
Va.,  Oct.  7,  8  and  9,  1902. 

National  Electric  Light  Association,  Secretary,  James  B.  Ga- 
boon, 136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

Northwestern  Electrical  Association,  Secretary,  Thos.  R 
Mercein,  Milwaukee,  Wis. 

Ohio  Electric  Light  Association,  Secretary,  J.  H.  Perkins, 
Youngstown,  Ohio.  Next  meeting,  Columbus,  Oct.  14,  15  and  16, 
1902. 

Prepayment  Meter. 


The  General  Electric  Company  is  making  a  prepayment  device 
which  is  electrically  connected  to  a  wattmeter,  but  is  mechanically 
independent.  Although  the  meter  with  which  it  is  used  differs 
from  the  standard  meter  only  in  the  construction  and  arrangement 


disconnected  from  the  handle,  but  which  can  be  connected  by  the  intro- 
duction into  the  receiving  slot  of  a  coin  of  proper  denomination.  When 
so  connected  the  handle  can  be  thrown  so  as  to  set  the  registering  wheel 
of  the  prepayment  mechanism  forward  one  notch.  If  the  circuit  is 
open  when  a  coin  is  deposited,  the  same  motion  of  the  handle  which 
sets  forward  the  registering  wheel  closes  the  circuit  switch  contained 
within  the  case  of  the  device.     A  portion  of  the  registering  wheel 


FIG.  2. — INTERIOR  OF  PREPAYMENT  DEVICE. 

is  visible  through  the  glass  in  front  of  the  cover,  and  plain  figures 
on  the  rim  of  this  wheel,  as  shown  in  the  illustration,  indicate  the 
number  of  coins  remaining  to  the  credit  of  the  depositor.  When  the 
first  coin  is  deposited  and  the  handle  moved,  closing  the  main  switch, 
the  figure  "i"  is  brought  into  view.  If  a  second  coin  be  deposited 
before  the  current  purchased  with  the  first  coin  has  been  consumed, 
a  second  motion  of  the  handle  will  bring  the  figure  "2"  into  view. 
Twenty  coins  can  thus  be  deposited  consecutively,  and,  as  the  de- 
vice is  designed  for  dimes,  prepayment  can  be  made  for  $2.00  worth 
of  electrical  energy  at  one  time,  after  which  the  slot  is  automatically 


FIG.    I. — METER  WITH   PREPAYMENT  DEVICE. 

of  the  recording  train  and  other  minor  details,  the  prepayment  de-» 
vice  is  not  applicable  to  Thomson  recording  wattmeters  which  have 
been  purchased  separately. 

The  meter  register  is  provided  with  a  short-circuiting  commuta- 
tor which  communicates  with  the  prepayment  device  through  a 
simple  electric  circuit,  shown  in  the  accompanying  illustration.  The 
prepayment  device  consists  of  a  registering  wheel  which  is  normally 


FIG.   3. — COIN   RECEPT.\CLE  DETACHED  FROM   DEVICE. 

closed  and  further  prepayment  cannot  be  made  until  the  value  of  one 
or  more  coins  has  been  consumed. 

Whenever  10  cents'  worth  of  energy  has  been  delivered  through 
the  meter,  a  small  amount  of  current  is  momentarily  sent  through 
the  electromagnetic  mechanism  of  the  prepayment  device  which  turns 
the  wheel  back  one  number.  This  process  continues  until  all  the 
energy  for  which  prepayment  has  been  made  has  been  delivered,  and 
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the  depositor  can  ascertain  at  any  time  how  much  cnergj'  can  be  ob- 
tained without  further  prepayment  by  looking  through  the  «lass 
f  the  device.  When  all  the  energ>'  has  been  delivered,  the 
.:  wheel  moves  back  to  the  first  notch,  and  opens  the  switch, 
io  tlut  no  more  current  can  be  obuined  until  further  prepayment 
hat  been  made. 

The  indicating  mcchai-  only  the  number  of  coins  which 

«tand  to  the  credit  of  iht  but  the  dial  of  the  meter  may  be 

consulted  to  determine  what  fractional  part  of  the  value  to  be  can- 
celled next  is  credited.  The  dial  of  the  meter  always  indicates  the 
amount  of  energy  delivered,  and  thus  serves  to  check  the  indications 
of  the  prepayment  device.  The  use  of  a  dial  both  on  the  prepayment 
device  and  on  the  meter  is  an  important  feature,  since  it  serves  to 


Independent  Telephone  "  Green  Book." 


"The  Telephone  Green  Book,"  for  1902,  a  publication  issued  by  H. 
H.  Robinson,  general  manager  of  the  United  States  Telephone  Com- 
pany, Cleveland,  Ohio,  has  made  its  appearance.  It  is  a  neat  volume, 
and  gfives  telephone  statistics  of  the  independent  telephone  movement 
in  Ohio,  Indiana  and  Michigan.  According  to  this  authority,  there 
are  106,344  independent  telephones  in  operation  in  Ohio,  against 
79,500  Bell  telephones.  The  estimated  increase  in  independent  tele- 
phones in  Ohio  for  the  year  ending  June  i,  1903,  is  27,027.  The 
figures  quoted  do  not  include  plants  under  construction,  but  only 
those  in  active  operation. 


Hyatt  Roller  Bearing. 


1;-.      J       <uNNECTION!>    OF    THRKK-VVIKE    W.\TT.METF.R    AND 
PREI'AVMENT  UKVICE. 

how  at  once  any  discrepancy  Itetwecii  the  record  of  the  meter  dial 
iij  the  ntmibcr  of  coins  deposited  in  the  receiver. 
The  switch  is  of  the  double-pole,  double-break  type,  and  has  clips 
.ind  blades  of  ample  tize.  It  is  designed  to  open  successfully,  and 
without  injury  to  itself,  a  circuit  carrying  current  up  to  the  amount 
of  the  maximum  overload  allowable  for  the  largest  meter  with  which 
the  device  can  be  used.  The  closing  and  retaining  mechanism  of  the 
switch  is  positive  in  its  action,  and  both  strong  and  simple  in  con- 
struction. 

Every  precaution  has  \Kcn  taken  to  guard  against  cheating.  A  coin 
or  washer  larger  than  the  coin  fur  which  the  device  is  designed 
cannot  be  introduced  into  the  receiving  slot,  and  a  smaller  one  will 
n<it  itprrat*  the  device.  A  coin  having  a  thread  or  wire  attached 
pa^.sr'.  iliiinit'li  I  lie  mechanism  and  unlocks  it,  but  the  motion  of  the 
actual ;   r  cuts  off  the  thread  or  wire  so  that  the  coin  passes 

nUo  l!i.    i...i»ing  box  and  cannot  l>e  withdrawn,  and  the  intended 
frauil  is  detected  when  the  coin  receptacle  is  opened. 

The  coin  rcccptnclr  is  detachable  and  may  be  sealed  at  the  com- 
pany's oflTice,  and  the  collector  intrusted  with  simply  removing  it 
and  replacing  it  with  an  empty  one. 


U'ircless  Telejjraphy  on  the  Pacific  Coast. 


The  contract  for  the  erection  of  the  new  wireless  telegraph  station 
11  one  of  the  islands  of  the  Farallon  gro\ip.  26  miles  west  of  San 
l-rancisco.  has  been  awarded  l.y  the  Washington  authorities  to  W. 
H.  Hcaly,  of  Healy  &  Tibbitts.  The  station  when  completed  will 
have  cost  the  government  $5,000.  Professor  Alex.  G.  McAdie,  chief 
forecast  official  of  the  Weather  Rureau.  who  is  located  in  San  Fran- 
cisco, will  have  charge  of  the  wireless  system,  which  is  to  be  estab- 
lished to  commtmicite  between  Point  Reyes  and  the  Farallons.  The 
messages  will  be  repeated  by  telephone  from  Pt.  Reyes  to  San 
rrancisco. 


The  great  development  in  roller  bearings  is  illustrated  by  the  fact 
that  more  than  400  patents  on  the  same  have  been  issued  in  this 
country.  Of  all  the  roller  bearings  patented  there  is  but  one  which  does 
not  involve  the  use  in  some  form  of  a  solid  steel  roller,  this  ex- 
ception being  the  Hj-att  roller  bearing.  The  distinctive  feature  of 
this  bearing  is  that  the  roller  is  wound  into  a  coil  or  spring  of  uni- 
form diameter.  The  advantage  claimed  for  this  construction  lies 
in  its  flexibility,  which  enables  it  to  present  at  all  times  a  bearing 
surface  along  its  entire  length.  The  result  of  this  is  that  the  tend- 
ency to  wear  of  the  roller  as  well  as  of  the  surface  on  which  it  oper- 
ates is  diminished  to  such  an  extent  that  it  is  not  necessary  that 
such  surfaces  be  hardened  and  ground. 

The  accompanying  figure  very  clearly  shows  the  features  of  this 
type  of  bearing.  The  cuts  show  a  heavy-duty  car  bearing,  designed 
for  a  safe  working  load  of  20,000  lbs.,  but  the  bearing  is  applicable 
to  all  duties  ranging  from  the  lightest  to  the  very  heaviest.  For  ex- 
ample, it  is  equally  applicable  to  loose  pulleys,  automobile  work, 
grinding  and  pulverizing  machinery,  and  to  the  highest  speeds  as 
well  as  the  heaviest  duties  at  low  speed. 

As  stated  above,  the  efficient  bearing  surface  of  this  type  of  roller 
bearing  necessarily  greatly  diminishes  the  wear,  and  as  a  consequence 
it  is  not  necessary  that  the  bearing  surface  should  be  hardened  and 
ground.  When  steel  axles  are  used,  as  is  generally  the  case,  no 
sleeves  are  required,  thereby  reducing  the  bearing  to  its  simplest 


ROLL^K   BEARING. 

possible  elements.  For  the  case  of  iron  journals,  an  efficient  and 
easily  applied  form  of  bushing  is  used. 

Another  advantage  of  this  type  of  bearing  is  the  manner  in  which 
it  assists  lubrication.  The  roller  acts  essentially  as  an  oil  reservoir, 
while  the  spiral  and  roller  together  perform  the  function  of  an  oil 
carrier,  thereby  insuring  perfect  lubrication  of  all  parts  at  all  times, 
and  thus  making  it  possible  to  operate  the  bearings  for  considerable 
intervals  without  attention.  Owing  to  the  fact  that  all  the  foreign 
matter  has  a  tendency  to  collect  on  the  inside  of  the  spirals,  this  type 
of  roller  bearing  can  be  successfully  used,  though,  of  course,  with 
diminished  life,  in  dusty  and  gritty  places. 

The  H>-att  roller  bearing  is  extensively  used  by  electrical  manu- 
facturers. For  example,  about  1,500  are  in  use  in  the  shops  of  the 
General  Electric  Company,  at  Schenectady. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN   WALL  STREET.— Time  money  was  offered 

uth  a  little  more  freedom,  6  per  cent,  being  the  rate  for  all  periods. 

lie  easier  money   condition   was   reflected   in   the   stock   market  in 

coveries  throughout  the  share  list,  bullish  manipulation  being  re- 

■vved  in  some  of  the  leading  railway  stocks.  United  States  Steel 

lares  received  excellent  support  as  a  result  of  a  final  decision  in  New 

:rsey  legalizing  the  bond  issue  plant.     Some  of  the  minor  indus- 

lals  were  also  inclined  to  be  very  strong.    General  conditions  con- 

'nue  to  be  very  favorable,   and  the   underlying   sentiment  of  the 

reet  is   still  bullish   as  regards  the  ultimate  effects  of  the  good 

'■ops,  the  activity  of  trade  and  manufacturing  and  the  enormous 

onnage  of  the  railways.     Manhattan  Railway  advanced  from  134  to 

.38^^  on  confident  talk  about  the  favorable  results  which  will  fol- 

)w   the  equipping  of  all   the   lines   of  the   company  with   electric 

tower.     Metropolitan   Street   Railway  closed  at   147I4,   which  was 

4  point  below  the  highest  quotation  of  the  week,  the  lowest  being 

'44^4 ;    the   net   gain    was  ^4   point  and  the  shares  sold  aggregated 

.348.     Brooklyn  Rapid  Transit,  after  reaching  6g}^,  closed  at  68^4. 

,eing  a  net  loss  of  54  point,  the  lowest  quotation  being  675^.     Gen- 

|ral  Electric  made  a  net  gain  of  3  points,  closing  at  195,  this  being 

U  point  lower  than  the  highest  price  of  the  week,  the  lowest  being 

9iJ-<2 ;  2,328  shares  of  this  stock  changed  hands  during  the  week. 

Vestern  Union  was  well  supported  and  quickly  recovered  its  quar- 

erly  dividend,  closing  at  955^2  ex-div.,  this  being  a  J^-point  gain. 

American  Telephone  &  Telegraph  made  a  net  gain  of  2  points,  clos- 

ng  at  172,  and  American  Telegraph  &  Cable  4  points,  closing  at  94. 

3oth  issues  of  Westinghouse  closed  at  225,  representing  a  net  loss 

■)f  3  points  on  the  common  stock  and  5^  points  on  the  preferred. 

'The  common  reached  228,  the  lowest  quotation  for  the  week  being 

'223^.     Following  are  the  closing  quotations  of  September  23: 


NEW    YORK. 


Sept.  16.  Sept.  23 
American   Tel.  &   Cable.  —  — 

American    Tel.    &    Tel..  1 701^1 
American    Dist.    Tel....   — 
Brooklyn    Rapid    Transit  6854 

Commercial    Cable    — 

Electric    Boat    25 

Electric   Boat   pfd 40 

Electric  Lead   Reduc'n..     2% 

Electric  Vehicle    5^ 

Electric  Vehicle   pfd.  ...    15 


Sept.  16.   Sept.  23. 


171 
25 

14 


General    Electric    ......  192 

Hudson    River    Tel — 

Metropolitan     St.    Ry...i45j^ 
N.    E.    Elec.    Veh.    Trns.  — 
N.    Y.    &    N.   J.    Tel..., 
N.   Y.    E.   V.  T.   Co... 
Tel.     &    Tel.     Co.    Am. 
Western    Union    Tel... 

West.    E.    &    M.    Co :227 

West.  E.  &  M.  Co.  pfd..  — 


11^ 
95^8 


191/. 
MS    , 


92 
223H 


BOSTON. 


Sept.  16.  Sept.  23.  Sept.  16.  Sept.  23. 

American    Tel.    &    Tel.. 170^      170  Western  Tel.  &  Tel.  pfd.iooj4       ~ 

Cumberland  Telephone    .128  —  Mexican   Telephone    ....      2^  2% 

Edison     Elec.     Ilium....   —  —  New   Eng.    Telephone.  ..  141 J4      14054 

Erie    Telephone     —  —  Westinghouse   Elec 11254      1095^2 

Western  Tel.   &  Tel 2954       28^^  Westinghouse   Elec.    pfd.11214      108 

PHILADELPHIA. 

Sept.  16.  Sept.  23.  Sept.  16.  Sept.  23. 

American  Railways    ....   52  5454  Phila.  Traction   985i       9854 

Elec.    Storage    Battery..   89 J^       —  Phila.    Electric    8J^         8^ 

Elec.   Storage  Bat'y  pfd.  88  —  Pa.    Elec.    Vehicle —  — 

Elec.    Co.    of    America..     954       io5i  Pa.    Elec.    Vehicle   pfd..  —  — 

CHICAGO. 

Sept.  16.  Sept.  23.  Sept.  16.  Sept.  23. 

Central    Union   Tel —  —  National  Carbon  pfd....  100 54      10354 

Chicago    Edison    175  —  Northwest    Elev.    com...   —  — 

Chicago    City   Ry 217  —         Union    Traction    18  i&% 

Chicago  Tel.  Co —  175  Union   Traction   pfd....  47  58* 

National  Carbon  33  33 

*  Asked. 

MARCONI  WIRELESS  TELEGRAPHY.— The  Marconi  Wire- 
less Telegraph  Company  of  America  has  issued  a  circular  stating 
that  the  company  is  now  operating  stations  at  Nantucket,  Mass., 
and  at  Sagaponack  and  Babylon,  L.  I.  The  trans-oceanic  station 
at  South  Wellfleet,  Cape  Cod,  is  practically  completed,  and  on  the 
arrival  of  Mr.  Marconi  within  the  next  few  weeks  the  feasibility  of 
wireless  messages  between  the  Atlantic  coast  and  England  is  ex- 
pected to  be  demonstrated.  Stations  between  Fort  Gibbon  and 
Bates  Rapids,  Alaska,  are  being  erected,  and  an  examination  is 
to  be  made  of  a  route  to  connect  Alaska  with  the  United  States  by 
the  Marconi  system.  The  United  States  Coast  Survey,  after  a  series 
of  tests,  has  reported  that  regularly  spaced  signals  sent  in  this  man- 
ner can  be  utilized  for  longitude  determinations  at  a  greater  dis- 
tance than  that  obtained  for  verbal  messages  by  the  Morse  method. 
An  arrangement  has  been  concluded  with  the  Postal  Telegraph 
Company  by  which  messages  will  be  accepted  at  Postal  Telegraph 
stations  for  transmission  to  incoming  and  outgoing  vessels,  fitted 
with  the  Marconi  system,  by  way  of  Sagaponack,  L.  I.,  at  the  rate 
•of  $2  per  message  of  ten  words,  address  and  signature  not  counted. 


and  twelve  cents  for  each  word  over  ten  in  addition  to  the  regular 
commercial  tolls  to  Sagaponack.  Stations  will  soon  be  established 
for  communication  between  the  Pacific  coast  and  islands  north  and 
south  where  the  cost  of  maintenance  prevents  the  use  of  land  lines 
or  of  cables.  I.istallations  in  the  West  Indies  will  also  soon  be  es- 
tablished. 

NANTUCKET  LIGHTING.— Negotiations  have  just  been  com- 
pleted by  John  W.  Cowley,  of  Boston,  for  the  purchase  of  the 
Nantucket  Gas  Light  Company,  whereby  Mr.  Cowley  secures  con- 
trol of  the  entire  lighting  system  of  Nantucket,  the  plant  of  the 
Nantucket  Electric  Company  having  been  acquired  by  him  a  short 
time  since.  Mr.  Cowley  plans  to  build  a  new  electric  plant.  Most 
of  the  lighting  throughout  the  island  will  be  done  by  the  electric 
plant,  the  gas  being  used  principally  for  cooking  and  heating  pur- 
poses. The  new  owner  is  treasurer  and  manager  of  the  People's 
Gas  &  Electric  Company,  of  Stoneham,  Mass.,  a  suburb  of  Boston. 
The  assets  of  the  Nantucket  Electric  Company  amounted  at  the 
close  of  its  last  fiscal  year  in  June,  1901,  to  $30,614.14.  The  capital 
stock  is  $25,000.  Operating  expenses  at  the  station  were  $6,116.70. 
Income  from  sale  of  light  and  power  was  $6,841.38,  and  the  profit 
and  loss  balance,  $724.68.  The  Nantucket  Electric  Company's  rates 
for  incandescent  lights  are  $10  per  i6-cp  lamp  per  year,  with  wiring 
and  renewals  at  cost.  Arc  lamps  are  charged  at  $100  per  lamp  per 
year.  There  were  60  public  lamps  of  2^  cp  and  25  arc  lamps  of 
1,200  cp.    The  assessed  valuation  of  the  plant  was  $10,000. 

AMERICAN  ELECTRIC  VEHICLE  RECEIVERSHIP.— The 
American  Electric  Vehicle  Company  has  been  placed  in  the  hands 
of  a  receiver  by  Vice-Chancellor  Emery,  of  New  Jersey.  The  com- 
pany was  incorporated  on  December  13,  1899,  with  a  capital  of  $6,- 
000,000.  The  application  for  the  receivership  was  made  by  John  R. 
Hardin,  counsel  for  George  F.  King,  of  East  Orange,  one  of  the  stock- 
holders.* George  P.  Lister,  of  Hoboken,  is  the  president  and  treas- 
urer of  the  concern.  Mr.  Hardin  in  his  prayer  for  the  receiver,  set 
forth  that  two  promissory  notes,  one  dated  August  5,  1902,  for  $20,000, 
and  the  other  dated  September  15,  1902,  for  $10,000,  have  both  been 
dishonored  by  the  company.  The  president,  when  pressed  for  the 
liquidation  of  the  claims,  stated,  according  to  the  prayer,  that  the  com- 
pany had  no  funds  with  which  to  meet  debts.  Mr.  Hardin's  plea 
says  that  the  assets  of  the  company  are  more  than  $57,000,  and  the 
liabilities  specified  are  $42,000,  and  notes  aggregating  $37,500.  The 
bill  also  avers  that  the  company  is  being  sued  for  $2,000  damages  by 
John  W.  Newbury.  Charles  J.  Roe,  of  Jersey  City,  suggested  as 
temporary  receiver  by  Mr.  Hardin,  was  appointed. 

DETROIT  TELEPHONE  COMPANY.— The  committee  formed 
for  the  protection  of  holders  of  the  Detroit  Telephone  Company's 
6  per  cent,  gold  mortgage  bonds,  due  February  i,  1922,  represent 
the  owners  of  a  majority  of  the  bonds,  and  expect  to  ultimately 
represent  the  greater  part  of  the  issue.  The  interest  on  these  bonds, 
due  August  I,  igo2,  was  defaulted.  They  were  guaranted  principal 
and  interest  by  the  Michigan  Telephone  Company,  which  defaulted 
on  its  bonded  interest  July  i.  There  were  $1,000,000  of  these  bouds 
authorized,  but  only  $600,000  were  sold,  all  being  $100  coupon 
bonds.  They  were  principally  placed  in  the  West  and  in  Canada, 
and  there  are  a  few  held  in  England  and  Scotland.  It  is  main- 
tained by  the  committee  that  when  the  Michigan  Telephone  Com- 
pany entered  the  Detroit  field,  it  was  obliged  to  acquire  certain 
rights  owned  by  the  Detroit  Company,  and  did  so  by  guaranteeing 
the  Detroit  Telephone  Company  bonds  as  a  part  of  the  contract. 
The  Michigan  Company  on  January  i,  1902,  raised  its  rates  for  tele- 
phone service,  and  it  is  said  that  it  has  not  now  a  telephone  out  that 
is  not  paying  a  good  profit. 

DIVIDENDS.— Metropolitan  Street  Railway  Company,  New 
York,  has  declared  a  dividend  of  1^4  per  cent.,  payable  October  15. 
The  Hall  Signal  Company  has  declared  a  quarterly  dividend  of  i^ 
per  cent.,  paj^able  October  i.  The  North  Chicago  Street  Railway 
Company  has  declared  the  regular  quarterly  dividend  of  3  per  cent. 
payable  October  5.  The  Westinghouse  Electric  &  Manufacturing 
Company  has  declared  a  quarterly  dividend  of  l^  per  cent,  on  its 
preferred  stock,  payable  October  i.  The  American  Telephone  and 
Telegraph  Company  has  declared  a  quarterly  dividend  of  1J2  per 
cent.  The  directors  of  General  Electric  have  declared  the  regular  quar- 
terly dividend  of  2  per  cent,  on  the  common  stock,  payable  October 
15.  The  Union  Traction  and  Electric  Company,  of  Jersey  City,  has 
declared  a  dividend  of  i^  per  cent.,  payable  October  i.  The  directors 
of  the  Twin  City  Rapid  Transit  Company  have  declared  the  regular 
quarterly  dividend  of  i^  per  cent,  on  the  preferred  stock,  payable 
October  i. 
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\y  identified   with   Western   Union 

j-ajl  ;  :iipany's  books  are  now  closed  for 

the  payment  oi  the  ij*.  .  '^vc  quarterly  dividend,  pointing 

out  that  such  a  record  cing  Western  Union  among  the 

firbt-cIaAS  investment  secunncs,  notwithstanding  the  fact  that  the 
st'-.ck  i-  -clling  r  rrpantivfly  low.    We  are  told  that  there  has  been 

jilt  quite  recently  by  impori- 
.3.     It  is  stated  that  accord- 
ing to  the  iran^icr  i^..^r.s,  nearly  two-thirds  of  Western  Union  stock 
shows  no  chang'-  in   >•.■  ncrship  during  the  past  five  years.     It  is  evti- 
matcd  that  the  :  I'ply  of  stock  amounts  to  no  more  than  60,000 

shares.     Since  Clowry  took  hold  of  the  company,  there 

has  been  an  cnoruioi:;.  saving  effected  in  expenses.  It  is  stated  on 
authority  that  during  the  past  two  months  the  company  has  been 
earning  at  the  rate  of  8  per  cent  per  annum  on  the  stock,  with  indi- 
cations that  this  rate  can  be  maintained  or  increased.  The  argument 
that  the  business  of  Western  Union  may  be  jeopardized  by  develop- 
ments in  the  telephone  field,  is  met  by  reasoning  that  should  there  ever 
be  any  new  inventions  in  connection  with  either  t[- z  telegraph  of  the 
telephone,  it  would  be  more  than  likely  that  Western  Union  would 
Io.sc  no  time  or  expense  in  getting  control  of  such  inventions.  Stress 
is  laid  upon  the  fact  that  Western  Union  owns  a  large  amount  of 
telephone  securities,  the  amount  being  placed  at  approximately  $10,- 
000,000.  On  the  other  hand,  the  Western  Union  does  not  show  the 
slightest  inclination  to  acquire  new  inventions,  and  opposes  machine 
telegraphy. 

BOSTON  WEST  END.— The  Massachusetts  railroad  commis- 
sioners have  authorized  the  West  End  Street  Railway  Company,  to 
issue  $3,S59,ooo  4  per  cent  30  year  bonds,  dated  August  i,  1902.  The 
issue  is  for  the  following  purposes:  $3,000,000  to  refund  a  similar 
amount  of  bonds  maturing  November  i,  1902,  and  $559,000  for  per- 
manent additions,  alterations  and  improvements  made  on  the  prop- 
erty by  the  Boston  Elevated  Railway  Company  during  the  six  months 
from  October  i,  1900,  to  March,  1901,  inclusive.  The  West  End 
Company  sold  its  last  issue  of  bonds  July  23,  1902,  on  a  3.51  per  cent. 
income  basis.  The  issue  comprised  $300,000  4  per  cent.  13-ycar  bonds. 
In  December,  1901,  the  company  sold  an  issue  of  $1,800,000  4  per 
cent,  bonds  on  a  3.855  per  cent,  income  basis. 

BUFFALO  UNDERGROUND  TROLLEY.— The  Central  Cross- 
town  Railroad,  of  Buffalo,  has  been  granted  permission  by  the  Rail- 
road Commissioners  to  issue  a  first  consolidated  mortgage  for  $3,- 
000.000  to  refund  existing  issues  and  equip  the  road  for  underground 
trolley  service. 

THE  HUDSON  AND  MANHATTAN  RAILROAD  COM- 
PANY has  been  chartered  at  Trenton,  with  a  capital  of  $100,000,  to 
construct  and  operate  a  tunnel  under  the  North  River,  from  Jersey 
City  to  New  York. 

BROOKLYN  RAPID  TRANSIT  shows  gross  earnings  of  $11.- 
525,202  for  the  year  ending  June  30,  and  a  decrease  in  net  earnings 
of  $808,420. 

Commercial   Intelligence. 


THE  WEEK  IN  TRADE.— Continued  activity  is  reported  in  job- 
bing distribution  and  retail  business  is  improving,  according  to  the 
reports  to  the  mercantile  agencies.  There  is  a  notably  cheerful  tone 
in  reports  frotn  the  South,  and  in  the  West  and  Southwest  there  is  an 
unrestrained  disposition  to  book  Fall  and  Winter  orders,  due  to  the 
practically  settled  situation  in  the  corn  crop.  It  is  stated  that  there  is 
plenty  of  money  in  the  interior  and  at  all  centers  for  ordinary  trade 
purposes.  Notable  strength  is  reported  in  manufactured  goods, 
the  textiles  leading  in  the  volume  of  demand  and  in  strength  of 
prices,  in  keeping  with  the  advance  or  firmness  in  the  raw  materials. 
The  delay  in  ending  the  anthracite  coal  strike  has  had  the  effect  of 
increasing  the  price  of  bituminous  coal ;  the  supply  of  anthracite, 
however,  is  gradually  increasing  as  more  mines  and  miners  resume 
work.  The  "car  famine"  has  somewhat  relaxed  as  to  coal  and  coke 
supplies,  and.  although  the  furnace  situation  in  the  valleys  is  some- 
what more  satisfactory,  the  ICastcrn  mills  arc  still  complaining  of 
delayed  supplies.  Foreign  iron  and  steel  arc  reaping  the  benefit 
Foreign  steel  is  being  l)ought  for  mills  in  the  Central  West,  and 
large  quantities  of  rails  for  next  year's  delivery  arc  being  bought 
abroad.  In  finished  products.  American  mills  have  about  all  the 
business  that  they  care  to  accept.  Rails,  plates  and  structural  iron 
arc  all  heavily  sold  ahead.  The  activity  in  the  copper  market  noted 
in  last  week's  issue  was  followed  by  a  reaction,  and  last  week's 
market  was  rather  inactive.  The  closing  quotations  are  ii^^J  @  li'^c 
for  Lake;  1 1 '  .•  (rf  1 1  Jiiic.  for  electrolytic  in  cakes,  ingots  and  wire 
bars;  ii'iCJJiiHc-  '"  cath(-vdes.  and  ii'ic.  for  casting  stock.  The 
number  of  failures  for  the  week  ending  September  18.  as  reported 
by  Urodstrrrt's.  nggregated  i8.i.  as  against  197  the  week  previous, 
and  1 58  the  same  week  last  year. 


ADIRONDACK  TROLLEYS.— The  long  talked  of  trolley  : 
fiom  Saranac  Lake,  in  the  Adirondacks,  to  Westport,  on  Lake  Ch:.; 
plain,  via  Lake  Placid,  Elizabethtown  and  Ausable  Forks,  seems  r. 
to  be  a  certainty.  The  deal  is  being  financed  by  R.  L.  Keen  &  C, 
of  25  Broad  Street,  New  York  City.  Twenty  surveyors  are 
work  near  Saranac  Lake  locating  the  route,  and  it  is  ex; 
the  road  will  be  completed  in  time  for  next  season's  business 
Saranac  Lake  to  Lake  Placid  the  line  is  to  follow  the  highw 
from  Lake  Placid  to  Elizabethtown  it  is  expected  that  the 
will  purchase  a  right  of  way.  From  Elizabethtown  thro 
Keene  Valley  to  Ausable  Forks  and  on  to  Westport  the  ro 
not  been  decided  upon  except  in  a  general  way.  Whether  the 
power  used  is  to  be  generated  by  water  power  or  by  steam  can; 
learned,  but  it  is  probable  that  the  many  water  power  facilities  aloa| 
the  route  will  be  utilized  wherever  practicable.  The  matter  of  Vae^ 
ing  the  tracks  clear  of  snow  and  ice  is  one  that  has  given  the  pro. 
jectors  much  food  for  thought,  but  it  is  believed  that  this  difficohj 
will  be  overcome  and  that  the  trolley  road  will  handle  the  snow  drifti 
easier  than  do  the  steam  roads.  The  distance  from  Saranac  Lake  tc 
Westport  by  this  route  is  about  60  miles,  and  takes  in  some  of  tihi 
wildest  and  grandest  scenery  in  the  entire  Adirondacks  mountaa 
wilderness,  besides  connecting  several  prosperous  villages.  The  baft 
of  the  income,  however,  would  come  from  the  tourist  travel  duriai 
the  summer  months.  Anticipating  this  "trolleying"  of  the  Adiraa- 
dacks,  Paul  Smith,  the  far-seeing  hotel  man,  more  than  a  year 
bought  up  several  of  the  best  water-power  privileges,  includiai 
Union  Falls  and  Franklin  Falls  on  the  Saranac,  Wilmington  N 
on  the  Ausable,  and  these,  together  with  the  one  at  the  outlet  01 
Lower  St.  Regis  Lake,  he  still  holds. 

THE  SYRACUSE  RAILROAD  CONSTRUCTION  COM- 
PANY, which  is  building  a  twenty-five-mile  electric  railroad  b^ 
tween  Auburn  and  Syracuse,  N.  Y.,  has  recently  closed  a  contnc 
with  the  Westinghousc  Electric  &  Manufacturing  Company  for  tat 
650-kw  engine-type  alternators,  delivering  three-phase  current 
360  volts  and  3,000  alternations ;  also  for  five  400-kw  rotary  oc 
verters,  together  with  raising  and  lowering  transformers  for  oper- 
ating a  15,000-volt  transmission  line  to  two  sub-stations.  A  cOB 
plete  switchboard  is  included,  and,  in  fact,  everything  for  the  open 
tion  of  a  complete  railway  line.  The  generators  are  to  be  direc 
connected  to  two  22  and  44  x  48-inch  cross-compound,  horizontal 
Corliss  engines,  purchased  from  Messrs.  Westinghousc,  Churcb 
Kerr  &  Co.,  and  built  by  the  Westinghousc  Machine  Company,  O 
Pittsburg,  Pa.  The  engines  arc  to  receive  steam  at  150  pounds, 
to  run  at  100  r.  p.  m.,  and  are  rated  at  1,000  hp.  each,  with  a  tnaa 
mum  rating  of  1,800  hp. 

ELECTRICITY  AND  COAL.— The  coal  strike  is  being  very  1 
xiously    watched    by    some    electrical    companies,    and    several 
them  suffer  from  higher  prices  for  fuel.     An  officer  of  the  Elecfrt 
Company  of  America  says  that  his  company  has  been  very 
affected  by  the  coal  strike.     Most  embarrassment  would  n. 
have  been  felt  at  Scranton,  and  there  the  company  owns  a  •• 
of  75.000  tons'  capacity  per  annum,  and  a  culm  pile  containing  , 
tons. 

A  POCKET  TELEPHONE.— A  telegram  from  Lafayette,  h: 
of  September  21.  says:  A  company  has  been  formed  here  tr 
facture  a  pocket  telephone.  The  receiver  is  so  shaped  as  ti 
mouth  and  ear.  An  aluminum  box  is  fastened  to  a  telephr  • 
a  key  fits  this  box  and  when  inserted  calls  the  telephone  e\ 
The  caller  gives  the  number  he  wants,  and  the  insertion  of  his  t^ 
cuts  off  all  persons  on  the  line  until  he  is  through. 

THE   STEAM   &  ELECTRICAL  EQUIPMENT   COM 
of  Pittsburg,  reports  these  sales  for  the  week:  One  200-kw.  ' 
Electric  M.  P.  4.  550-volt  street  railway  generator,  to  Gerstr 
pany.  of  New  York:  one  order  from  the  American  Car  &  1- . 
Company,  of  St.  Louis,  for  a  boiler  66x17.  of  Erie  make,     it  : 
l>orts  difliculty  in  securing  apparatus  to  fill  the  demand. 

ENCLOSED  ARC  LAMPS— The  St.  Louis  office  of  the  Gene 
Incandescent  Arc  Light  Company  closed  recently  another  order  w 
the  American  Car  and  Foundry  Company  for  enclosed  arc  Ian 
for  its  Madison  car  works.  With  this  order  the  General  Incandesc' 
Company  will  have  equipped  the  works  at  St.  Louis,  Mo.,  St.  Char! 
Mo.,  and  Madison,  III.,  amounting  in  all  to  526  lamps. 

THE   HYDRO   DOUBLE   BATTERY   COMPANY,   70   Read 
Street,  New  York,  has  gone  into  the  hands  of  a  receiver.     The  r 
sets  are  said  to  be  $4,000  and  the  liabilities  $62,000.    The  corpora; 
was  organized  in  January,  last  year,  with  a  capital  of  $1,000,000,  i; 
manufacture  a  German  semi-dry  battery.     Mr.  Robert  J.  Raymoo 
was  appointed  receiver  in  New  Jersey. 

WIRELESS    IN    CANADA— The   Thomas   E.   Clark    Wirele 
Telegraph-Telephone    Company,   of   Detroit.    Mich.,   has   just   coi 
pleted  a  wireless  telegraph  station  at  Fighting  Island,  Canada, 
will  be  used  as  a  testing  station  for  the  company's  instruments,  \n 
tween  that  point  and  its  Detroit  station. 
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SUPPLY  DEALERS  DISUNITED.— A  great  deal  of  more  or 
less  sensational  talk  has  been  printed  in  the  daily  newspapers  about 
the  disruption  of  the  eastern  branch  of  the  Electrical  Supply  Dealers 
Association,  as  a  result  of  its  meeting  last  week.  The  New  York 
Herald,  for  example,  says :  "Its  members  angered  by  mutual  ac- 
cusations of  treachery  and  by  the  unjust  fines  imposed  upon  the 
victims  of  "stool  pigeon"  orders,  the  big  Electrical  Supply  Trust, 
a  secret  organization,  which  only  last  May  was  charged  with  being 
subject  to  prosecution  under  the  Sherman  law,  went  to  pieces  last 
Wednesday,  when  its  subscribers,  after  a  stormy  meeting,  resolved 
to  disorganize  and  repudiate  the  agreements  which  had  bound  them 
together  for  three  years.  This  end  of  a  powerful  combination,  which 
i.;  charged  with  having  driven  more  than  ^,000  dealers  and  manu- 
fac  urers  out  of  business,  caused  rejoicing  or  dismay,  as  the  case 
miglu  be,  in  all  the  electrical  supply  houses  in  the  city  yesterday." 
This  i  ••  pretty  strong  language,  which  the  facts  hardly  justify,  but  it 
is  the  la.-t  that  the  ties  which  bound  the  organization  together  have 
been  seriously  loosened.  Mr.  Victor  C.  Gilpin,  the  secretary  of  the 
Electrical  S  ipply  Dealers  Association  is  quoted  as  saying,  that  the 
men  who  compose  the  organization  had  organized  for  social  pur- 
poses at  first.  Afterward  it  had  been  ascertained  that  it  would  be 
advantageou.',  to  many  dealers  in  the  electrical  supply  business  if 
something  were  done  to  make  the  prices  of  the  various  articles  uni- 
form. An  understanding  was  arrived  at,  and  it  was  operative  for 
some  time  past.  Recently,  he  said,  some  dissatisfaction  had  arisen 
l)y  jobbers,  principally  in  the  West.  Therefore  the  organization  de- 
cided to  not  attempt  to  control  the  prices  of  the  manufactured  articles. 
"The  subject  of  ceasing  to  control  prices  had  been  under  consider- 
ation for  a  considerable  time,"  Mr.  Gilpin  said,  "and  we  only  did 
at  the  meeting  what  we  had  previously  decided  individually  we  would 
do.  We  still  exist  as  a  social  organization."  There  are  two  divisions 
of  the  Electrical  Supply  Dealers  Association — one  in  the  West,  in 
which  70  dealers  are  allied,  and  the  one  in  the  East,  which  is  com- 
posed of  about  61  dealers.  Mutterings  of  discontent  were  first  heard 
in  the  West  last  May.  Independent  dealers,  particularly  in  the  tele- 
phone field,  there  complained  that  the  combination  deliberately  sought 
to  drive  every  non-member  out  of  business  by  refusing  to  sell  him 
supplies  direct  and  by  preventing  him,  if  possible,  from  obtaining 
any  goods  indirectly.  Some  of  the  parties  in  Chicago  filed  a  com- 
plaint with  Attorney  General  Knox  that  the  Electrical  Supply  Dealers 
Association  of  the  United  States  was  a  trust,  and  asked  the  Attorney 
General  to  proceed  against  the  association  under  the  Sherman  law. 
So  far  as  is  known,  nothing  has  since  been  done  in  that  matter. 

EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following 
are  the  exports  of  electrical  material  from  the  port  of  New  York 
for  the  week  ended  September  12  :  Antwerp — 22  pkgs.  material, 
$2,277 ;  9  P'Kgs.  machinery,  $724.  Argentine  Republic — 99  pkgs. 
material,  $1,994.  Bremen — 2  pkgs.  material,  $50.  Berlin — 2  pkgs. 
machinery,  $410.  British  East  Indies — 4  pkgs.  material,  $150. 
British  Poss.  in  .\frica — 2,5  pkgs.  machinery,  $2,730;  23  pkgs.  mn- 
terial,  $1,012;  60  pkgs.  material,  $2,162.  British  West  Indies — 3'; 
pkgs.  material,  $456.  Birkenhead — 50  pkgs.  machinery,  $6,000. 
Brazil — 136  pkgs.  material,  $5,387;  7  pkgs.  machinery,  $291.  Cuba 
— II  pkgs.  machinery,  $748;  26  pkgs.  material,  $1,473.  Chili — 6 
pkgs.  material,  $397.  Copenhagen — 27  pkgs.  machinery,  $3,307. 
Cowes — 9  pkgs.  machinery,  $735.  Central  America — 26  pkgs.  ma- 
terial, $431.  Derby — 3  pkgs.  machinery,  %2y.  Ecuador — 21  pkgs. 
material,  $133.  Glasgow — 6  pkgs.  machinery,  $350.  Hamburg — 
41  pkgs.  material,  $3,499.  Havre — 89  pkgs.  material,  $1,367;  i 
pkgs.  material,  $205.  Liverpool — 289  pkgs.  machinery,  $20,735; 
39  pkgs.  material,  $3,586.  Leeds — 2  pkgs.  machinery,  $375.  Lov.- 
don — 211  pkgs.  machinery,  $13,848;  104  pkgs.  material,  $7,273;  4 
pkgs.  machinery,  $2,140;  i  pkg.  material,  $42.  Mexico — 238  pkgs. 
material,  $5,055;  41  pkgs.  machinery,  $2,140;  340  pkgs.  machinery. 
$41,473;  48  pkgs.  material,  $5,745-  New  Foundland — 10  pkgs. 
material,  $200.  Nova  Scotia — 21  pkgs.  material,  $238.  Patras— • 
18  pkgs.  machinery,  $2,000.  Peru — 8  pkgs.  material,  $245.  Rot- 
terdam— 19  pkgs.  machinery,  $463.  San  Domingo — 2  pkgs.  m;i- 
terial,  $32.  Southampton — 120  pkgs.  material,  $120;  4  pkgs.  ma- 
chinery, $215.  Stockholm — 18  pkgs.  machinery,  $3,315.  U.  S. 
Colombia — 7  pkgs.  material,  $436;  6  pkgs.  machinery,  $3,750. 
Venezuela — t,6  pkgs.  material,  $148.  Vienna — :  pkg.  machinery, 
$62.     Zurich — I  pkg.  material,  $38. 

THE  HAINES  &  NOYES  COMPANY,  manufacturers  of  tele- 
phone apparatus,  Chicago  and  New  York,  announce  the  following 
sales  during  the  past  month :  The  McCoy  Hotel,  Chicago,  large 
telephone  system  throughout  the  hotel ;  a  private  telephone  system 
for  Marshall  Field's  new  residence,  Chicago;  a  large  private  tele- 
phone system  in  the  residence  of  Mr.  David  B.  Jones,  Chicago,  con- 
sisting of  flush  telephones  made  up  in  special  woods ;  a  system  of  50 
telephones  and  central  energy  switchboards  for  the  Union  Special 
Sewing  Machine  Company,  Chicago;  a  400-drop  central  energy  board 
and  telephone  apparatus  for  East  Aurora,  N.  Y. ;  a  300-drop  central 
energy  board  and  telephone  apparatus  for  Flamburg,  N.  Y..  as  well  as 


a  number  of  smaller  exchange.-! ;  a  telephone  system  for  the  apart- 
ment building  of  Mr.  F.  M.  Lockwood,  Evanston,  III;  a  la'-ge  ship- 
ment of  telephones  to  the  Compagnie  Industriale,  >Iexico;  to  the 
Electrical  Construction  Company,  London,  and  the  Aurora  Hospital, 
Aurora,  III.,  through  the  M.  B.  Austen  Electric  Company,  Chicago; 
one  hotel  system  and  one  large  ofifice  building  system  for  Los  Angeles, 
through  the  Woodill  &  Hulse  Electric  Company;  a  large  order  of 
telephones  for  H.  B.  Lee,  Bufifalo,  X.  Y.,  for  McDonald  &  Willson, 
Toronto,  as  well  as  several  large  private  telephone  plants  for  well- 
known  factories.  The  Haines  &  Noyes  Company  state  that  its 
September  business  has  been  the  largest  on  record. 

BALL  ENGINE  ORDERS. — Among  recent  foreign  shipments  of 
the  Ball  Engine  Company,  Erie,  Pa.,  are  two  engines  to  Port  Antonio, 
Jamaica,  and  one  to  Japan — all  three  being  used  for  electric  purposes. 
.\n  additional  unit  is  being  furnished  for  the  Security  Building,  St. 
Louis,-  Mo.  This  is  the  third  direct-connected  engine  furnished  by 
the  Ball  Engine  Company  for  this  building.  A  large  and  complete 
lighting  ;  d  power  plant  has  been  purchased  by  Harry  W.  Oliver 
for  the  Lewis  Block,  Pittsburg.  The  engines  will  be  of  the  vertical 
type  in  three  units,  each  of  400-hp,  direct  connected  to  generators, 
and  will  be  furnished  by  the  ball  Engine  Company.  The  Loveland 
Beet  Sugar  Company,  Loveland,  Colo.,  are  installing  an  additional 
engine,  built  by  the  Ball  Engine  Company,  direct  connected  to  a 
Crocker-Wheeler  generator.  The  Armour  Elevator,  New  Orleans, 
are  adding  another  unit  to  their  electric  plant,  consisting  of  a  Ball 
engine,  direct  connected  to  a  Triumph  generator.  The  Ball  Engine 
Company  have  also  recently  sold  to  Evans,  Almirall  &  Co.,  New  York 
and  Chicago,  two  engines  direct  connected  to  centrifugal  pumps,  for 
the  new  shops  of  E.  P.  Allis  &  Co.,  Milwaukee,  Wis. 

NEW  PLANT  AT  NIAGARA.— George  Baker  Long,  Charles 
H.  Everett  and  George  W.  Morris,  of  Buffalo,  have  secured  the 
contracts  for  the  new  manufacturing  plant  to  be  built  by  the  Carter- 
Crume  Company  in  the  new  manufacturing  district  of  the  Niagara 
Falls  Hydraulic  Power  &  Manufacturing  Company  at  the  north 
end  of  the  city.  The  cost  will  be  $100,000.  The  contract  calls  for 
the  erection  of  brick  and  steel  structures  that  will  cover  three  and 
a  half  acres.  There  will  practically  be  11  or  12  buildings  in  one, 
and  when  completed  the  new  plant  will  be  one  of  the  finest  in  west- 
ern New  York.  Work  will  begin  immediately.  The  Carter-Crume 
Company  is  numbered  among  the  most  enterprising  and  substantial 
manufacturing  industries  of  the  city,  and  for  years  their  plant  has 
been  located  on  the  lands  of  the  Niagara  Falls  Hydraulic  Power  & 
Manufacturing  Company  on  Main  Street.  Each  year  has  seen  an 
important  increase  in  the  business  of  the  compan}'  until,  in  order  to 
meet  the  demand  for  its  product,  the  company  has  realized  the 
necessity  of  erecting  a  new  plant. 

THE  EUREKA  FIRE  HOSE  COMPANY,  of  Jersey  City,  N.  J.. 
lias  decided,  it  is  said,  to  discard  its  present  direct-current  transmission 
system  and  to  adopt  an  alternating-current  system  in  order  to  reduce 
the  cost  of  fire  insurance  where  motors-  are  used  in  the  presence  of 
inflammable  material.  This  step  has  been  taken  on  the  advice  of  one 
of  the  largest  insurance  ;ompanies  of  this  countrj*.  The  new  appa- 
ratus includes  one  75-kw,  belt-driven  alternator,  furnishing  two-phase 
current  at  7,200  alternations  and  220  volts ;  also  exciter,  switchboard 
equipment,  slide  rails,  rheostats,  etc.  Several  induction  niotors  have 
been  purchased,  including  the  following:  Five  of  15-hp;  one  of  lo-hp : 
five  of  5-hp,  and  three  of  2-hp.  With  these  there  will  be  furnished 
a  switchboard  feeder  panel,  completely  equipped  with  instruments 
and  switches.  The  entire  electrical  equipment  has  been  ordered  from 
the  Westinghouse  Electric  and  Manufacturing  Company. 

APPARATUS  WANTED.— Mr.  Robert  J.  Boone,  attorney. 
Mariana,  Fla..  writes  us :  "We  shall  shortly  be  in  the  market  for 
machinery  and  general  construction  supplies  for  the  erection  and 
maintenance  of  an  electric  light  plant  at  this  place.  We  shall  use 
ai)Out  1,000  incandescent  lamps  and  50  arc  lights,  and  will  need  ma- 
chinery of  th't  capacity.  We  shall  also  require  the  necessary  boilers 
and  engines,  and,  in  fact,  all  the  equipment  for  the  proper  construc- 
tion of  an  up-to-date  electric  light  plant." 

ALLIS-CHALMERS  COMPANY,  Milwaukee,  Wis.,  notes 
among  its  sales  for  August,  of  Reynolds-Corliss  engines :  One  9  x  16 
X  24,  to  the  Armour  Institute  of  Technology ;  one  18  x  42,  to  the 
Interurban  Construction  Companj'.  Ottumwa,  la. :  one  32  x  68  x  60 
and  one  30  .x  64  x  48,  both  cross-compound  condensing,  to  the  Denver 
Tramway  Power  Company :  one  42  x  86  x  60.  combined  horizontal 
and  vertical  duplex,  to  the  Southern  Electric  Light  and  Power  Com- 
pany, Philadelphia,  Pa. 

PLANT  FOR  SAN  LUIS  POTOSL— The  concession  for  the  con- 
struction of  an  electric  plant  for  power,  light  and  heat  in  the  city 
of  San  Luis  Potosi.  Mexico,  to  which  some  reference  v.as  recently 
made  in  these  columns,  has  been  awxrdcd  to  ^lessrs.  Waddill,  of  that 
place. 
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I'KKI.N,  ILL.  The  Citizens'  Telephone  Company  is  constructing  a  line 
iK-iwrrn   here  and  East   Peoria. 

InkK.ST  CITV,  ILL-  The  Forest  City  Telephone  Company  has  increased 
II*  ca\>n»\  slOL-k   from  |j,5oo  to  $5,000. 

.MAKK.StJO,  ILL  The  .McHenry  (Jounty  Telephone  Company  has  in- 
irratrd  il*  capital   •lock    from   $2,500   to   $10,000. 

KL  I'ASO,  ILL.  -The  Central  Union  Telephone  Company  has  purchased  the 
franchise  of  the  I'eoria  &  Kastern  Telephone  Company  in  this  city. 

NU.NDA,  ILL.-  The  Union  Light  &  Telephone  Company,  capital  $i5,oo<>, 
ha*  been  incorporated  by  E.  G.  McCullem,  H.   IL  McCullcm  and  J.  A.  Croll. 

COKNKLL,  ILL. — 'the  Cornell  Telephone  Company  has  been  incorporatcil 
with  a  capital  stock  of  $5,rMio,  by  (»co.  Whitman,  J.  !•".  Snyder,  H.  W.  Smith  ami 
uihers. 

SI'KLNGriEI.D,  ILL.-  The  Ottawa  Home  Telephone  Company,  of  OtUwa, 
has  hern  incor|>uraledf  capital,  $150,000.  Incorporators:  Roy  C.  Packard, 
.\bram  C.   Goilfrey  and   .\ndrcw   J.   O'Conor. 

>'  l-D,    ILL.-    The  Cropwry   Telephone    Company,   of   Cropsey,    has 

'•«•' i  I;  capital.  $2,500.     Inror|K)rators:  C.  E.  Hayward,  R.  T.  Slater, 

S    H     ^^u„..,<.^.  IL   L.   Dame*  an.l   K.   W.  Crum. 

,\I«>LLNE.  ILL.  A  lively  tct.-phone  fight  is  on  in  Moline  and  Rock  Island. 
Ij««'     ^  '         -       '  ••  I     .    .   f.^.   ,|,p   Moline   City  Council  condemning 

'h<    '  for   its  poor  service  and  for  its  refusiil 

t"  K  -        ■  lihonc  girls  for  $1  a  day.     They  are  now 

paid  on  an  average  ol  $15  a  nmnlh.  Public  »>nip:ithy  is  strongly  with  the 
strikers.  The  company's  franchise  hax  expired  and  hereafter  it  will  be  com- 
lirlird  to  pay  or  vacate  the  sircrtn.  The  Union  Electric  Telephone  Company  is 
invialling  an  up  lo-dale  syttem  with  umlcrground  conduits,  etc.,  and  will  p.iy 
two  per  cent  of  its  gross  earning*  into  the  city  treasury. 

MARIO.N,  IND.  The  I^fnnlninc  Telephone  Company  has  increased  its 
capital   stiH'k  to  $15,000. 

WAHASII,  IND.-  Fire  partially  destroyed  the  Home  Telephone  Company's 
rvrhange  in  this  city  recently.     I-o*s,  $.1,000.     No  insurance. 

MARION.  I.ND.  Gas  City  and  foneslioro  ore  soon  to  have  new  independent 
•'■'''  '  '  '  -  '-n   made   for  free   service  between 


•''•'  "ill    ilii!i    will    give   the   new   Twin 

'"  •■•• 'I  -'.oDo  independent  subscribers. 

1  IND.-  A    numl>er    of    ,»rominent    fanners    of    this   community 

'""  -  '    »    cooperative    lek'phone   c«i \    will    incorporate.       The 

rrrrnl   jj  per  cent,  increase  in  the  r»tes  by   '  ipany,  and   independent 

i..iii|..ir> ,  i«   '.,11   T..  )h-   rrM>onsible    for  llic   •  ny.      Charles   T.    Parker, 

"'    '  "iry  of  the  company. 

%  company  has  lieen  formed  to  manufacture  a  poi.krt 

t'>x    1.   fattened  to  a  leleplionr   pole,   a  key   (its  this 

•  lU  Ihr  telephone    exchange.      It    is   claimed    that    the 

iiility  in  cities  for  (Kilicemen  in  summoning  help  or 

n  be  useil  on   street  car  lines. 

■     of    the    Delaware    and     Madixi.i 

I    in   operation   under   the  manage- 

■■■'  -    '    •  ,    *tart   with. 

■.  ice    with    .1 


rilr.l. 


ill 


Irlri  !i.  !.. 
U.x.   in. I. 

lilt  I'llllMII 

■rtiitiiitf   lifr    .\': 

Kl.Wt"" 
County     1 
ment   o(     > 
and   lbi< 
large  nui'^ 

INDIAN.M'tiLI.''.    I.Mi 
plionr     t"nn-p.irv     \iTi\r     ,\, 
St.- 


•  1   llir-    1  \Uy 


•  in 


fter. 


n  1 1  iv-i..  I,-' 

Itnrmcn'  on    il' 
come   senons. 
and  forced  t>>  i| 
refused  to  do  •   • 
force  and  auk  f.n   ioujl  |>i..ii 
\»>RTH  VERNON.  I\l> 


The   directors   of    the    New    Long    Distance   Tele 

I    .1    J    per    cent,    dividend,    payable    Oct.    I,    to 

Hereafter,  dividends  will  be  paid  in  quarterly 

lent  of  the  company,   said  that  a   1   pei   cent. 

•^f  January,    1903,   an-1   at   least   a    like   dividend 

•  he  strike  of  telephone 
'     at    this    plaer   has    hr- 


n  eonsideralion  of  $25,000  alt  of  the  stock  and 


proiM-rty  of  the  North  Vernon  v\  Vernon  Telephone  Company  and  the  Jennings 


County  Telephone  Company  became  part  of  the  independent  system  aad  passed 
to  the  '  :'  S.  P.  Sheerin  and  others.     At  a  meeting  of  the  directors 

after  c  .    the  deal,   Mr.    Sheerin   was   elected  president   of  both   oor- 

I>oratiorj3.     j,.-.  ■.  -..c  improvements  will  be  made  by  the  new  management. 

EVANSVILLE,  IND.— One  hundred  thousand  dollars  of  the  necessary 
$190,000  of  stock  for  the  municipal  telephone  system  has  been  subscribed. 
Neighboring  towns  are  subscribing  for  stock  for  the  reason  that  their  inde- 
pendent local  plants  are  unable  to  get  connection  with  Evansville.  They  are 
anxious  to  ha\c  long-distance  connection  and  they  know  that  it  will  not  be 
possible  to  do  so  until  there  is  an  independent  telephone  company  in  Evans- 
ville. 

WABASH,  IND. — The  Eel  River  and  the  Warsaw  Telephone  Companies, 
which  have  reached  this  city  over  the  Home  Telephone  Company's  lines,  were 
cut  oflf  recently  hy  the  latter  company.  The  trouble  arose  over  the  Elel  Riv. - 
Company  building  a  rival  exchange  at  North  Manchester  at  an  outlay  .f 
$20,000.  The  old  exchange  owned  by  the  North  Manchester  Telephone  Ci.n- 
pany  had  a  contract  for  the  sole  use  of  the  Home  Company's  system  fo  toil 
messages.  The  Eel  River  Company  appealed  to  the  courts,  and  the  Home 
Company  for  several  weeks  has  received  but  has  sent  no  Eel  River  messages. 
The  North  Manchester  Company  complained  and  then  the  Home  Company  cut 
off  the  Eel  River  and  Warsaw  Companies,  the  latter  owned  b".  the  Straus 
Bros.,  bankers  of  Ligonier.  As  the  Bell  Company  will  ha\'e  no  relations  with 
the  Eel  River  Company,  that  line  can  handle  no  Wabash  busine;  s,  though  it  is 
doing  the  largest  part  of  the  service  at  North  Manchester.  An  ;  pplication  foi 
mandamus  his  been  made  to  compel  the  Home  Company  to  take  the  Eel 
River  business.  The  question  is  of  interest  to  the  independent  companies  and 
the  fight  between  them  is  the  first  of  the  kind  in  the  State. 

MARLOW.  INI).  TER.— The  Fort  Sill.  Texas  &  Oklahoma  Telephone  Com- 
pany has  been  granted  permission  to  do  business  in  Texas.  The  Texas  office  will 
be   located   at    Fort   Ringgold. 

EDDVVILLE,  IA.--The  Eddyville  Telephone  Company  will  extend  its  line 
from  Dudley  to  Chillicothe. 

DAVENPORT,  lA.— The  Independent  Telephone  Company  intends  to  ex- 
tend  its   lines  to  connect  with    all   the    farmers'   mutual   lines. 

SHENANDO.Mi,  lA.-  The  Independent  Mutual  Telephone  Company,  of 
.Shenandoah,  has  been  organized  and  incor|)orated  with  an  authorized  capital 
of  $50,000. 

MARSHALL,  MICH.  The  Citizens'  Telephone  Company,  of  Grand  Rapids, 
is  building  a  long  distance  line  between  this  city  and  Battle  Creek  to  con- 
ricct   with  the  Marshall  Telephone   Company. 

.M.XNKATO,  MIN.V.-  'he  Minnesota  Valley  Telephone  &  Telegraph  Com 
pany  has  been  incorporated,  with  a  capital  stock  of  $100,000.  by  J.  H.  James. 
J.  B.  Meagher,  of  St.   Paul,  E.   II.   Moulton,  of  Minneapolis,  and  others. 

J.\CKSON,  MINN. — The  Jackson  Telephone  Company  is  incorporating. 
.\l>out  one  half  of  the  $.:o,ooo  capital  stock  has  been  subscribed.  The  local 
exchange  will  reach  out  in  the  rural  districts  for  about  twelve  miles  in  all 
directions  and  connect  with  long  distance  companies.  The  new  company  hopes 
to  buy  the  pole  lines  which  belong  to  the  Fairmont  Company.  The  com- 
pany is  purely  co. operative  and  expects  to  start   with  at  least  400  telephones. 

COLUMBUS,  NEB.— The  Platte  County  Independent  Telephone  Company 
has  just  been  organized  here  with  a  c.ipital  of  $15,000. 

LE  RoV.  .\.  v.- -The  Intcrocean  Telephone  &  Telegraph  Company  has  lieen 
granted  a   franchise  in   this  place. 

NIAG.\R.\  FALLS,  N.  V.-  The  Niagara  County  Home  Telejihone  Com- 
pany, of  Niagara  Falls,  has  been  incorporated  to  operate  in  Erie  and  Niagara 
(ountie*.  and  Province  of  Ontario;  capital,  $1. to. 000.  Directors:  William 
R.  Camjiliell  and  Walter  P.  Home,  Niagara  Falls,  and  Samuel  B.  Rawson. 
Elyria,   Ohio. 

.M'ROR.X,  N.  C.  .\  new  telcplu<nc  company  has  been  organized  here  to 
build  a  line  from  Washington  to  Blount's  Creek.  Edward.  South  Creek  and 
this  place.     L.  I).   Bonner  is  president  and  R.   T.   Bonner,  secretary. 

MINERAL  RIDGE.  OHIO.  The  Bell  Telephone  Company  has  asked  for  » 
franchise  here. 

ADA.  OHIO.-  The  Ada  Telephone  Exchange  Company  has  increaseil  its 
lapital    stock   to    $100,000. 

BKI.L.MRE,  OHIO.  The  Valley  Tele|ihone  Company  is  installing  »  new 
Strombcrg'Cartson  central  energy  board  in  the  local  exchange  and  Kveral  hun- 
dred telephones  are   l>eing  installed. 

t  HICACJO  JUNCTION.  OHIO.— The  growth  of  the  exchange  of  the  Local 
Telephone  Company  at  Chicago  Junction  has  been  rt^markable.  The  company 
has  410  telephones  in  operation.  This  is  claimed  to  Ik  the  l»e»t  record  of  any 
town  of  the  size  in  tiK    State. 

WAPAKONETA.  OHIO.— The  village  of  Minster  has  granted  a  fifty-year 
franchise  to  the  Minster  Home  Telephone  Company  and  the  company  will 
immediately  construct  an  independent  plant.  The  Bellefonlaine  Telephone 
Company   was  also  an  applicant. 

CRESTLINE.    OHIO.-  The    Crestline    Local    Telephone    Con 
incorporated,   intends  to  put  in   5,000   ftet   of  cable   and  other   v 

r.ina.-itv     ..f     ^t,n    telephones.       The    company    is     using    a     Sti ^l....    .r. 

••>'  J  2oo-drop  capacity.     The  officers  are  Jacob  Babst.  president;  C.  K. 

.^!  .'fy,   and   J.    II.    Bcattie,    treasurer.      The    business   was    started    in 

"897. 

CUSTER  CITV.  OKLA.— The  Custer  City  Telephone  Exchange  &  Exten 
sion  Com|<any  has  licen  it^corporated.  with  a  capital  stock  of  $5,000.  by  C.  H. 
Dean.  G.  A.   Noble.  J.  C  Stern  and  T.  C.  Lindsey. 

ANDERSON.  S.  C. — The  Bell  Telephone  Company  is  building  a  line  fro:n 
Greenville   to  this  city. 

CHESTERFIELD,  S.  C— The  Chesterfield  Telephone  Company  will  open 
its  exchange  on  Oct.  l.  It  is  installing  apparatus  of  the  Telephone  Manuf.tc- 
turing  Company,  of  Sumter.  S.  C,  the  switchboard  having  a  capacity  of  <:■■ 
drops.     Mr.  J.  P.   Mangum  is  secretary. 
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ABERDEEN,  S.  D. — The  annual  report  of  the  Dakota  Central  Telephone 
Company  shows  that  during  the  past  year  $120,000  has  been  expended  in  ex- 
tensions,    improvements     and     general     equipments. 

CLARKSVILLE,  TENN.— The  Cumberland  Telephone  Company  has  com- 
menced extensive  improvements  on  its  system  in  Clarksville. 

CLARKSVILLE,  TENN.— The  Clarksville  Home  Telephone  Company,  with 
a  cai)ital  of  $100,000,  has  been  granted  a  charter.  The  incorporators  are  W.  G. 
Nagel,  Dancey  Fox,  B.   F.   Gill,   W.  J.   Manning  and  Wesley  Drane. 

SHERMAN,  TEX. — The  Indianola  Telephone  &  Telegraph  Comjiany  of 
Sherman  will  extend  its  lines. 

MOUNT  HOREB,  WIS.— The  Mount  Horeb  Independent  Telephone  Com- 
pany, capital  stock  $25,000,  has  been  incorporated  by  F.  E.  Bell,  M.  F.  Bell 
and  others. 

RiKCINE,  WIS. — The  Citizens'  Telephone  Company  has  decided  to  extenj 
its  lines  to  connect  with  Milwaukee,  Madison,  Applcton,  Janesville,  Oshko=h, 
Neenah,   Menasha,  Union  Grove  and  other  places. 

OTTAWA,  ONT. — Engineers  are  preparing  estimates  for  lighting  the  farm 
buildings  of  Hon.  Thomas  Greenway,  of  Crystal  City,  Man.,  by  electricity. 
The  plant  is  to  have  a  sufficient  capacity  to   furnish   light   for  the  whole  village. 


ELECTRIC  LIGHT  AND  POWER. 


BIG  PINE,  CALIF. — It  is  reported  that  an  electric  power  plant  will  be  in- 
stalled at  Big  Pine  by  the  Reward  Mining  Company  at  an  expense  of  $60,000. 
The  Black  Eagle  mine  and  the  Keeler  Soda  Works  will  probably  take  power 
from  this   source. 

MARVSN'ILLE,  CALIF. — The  Bay  Counties  Power  Company  was  recently 
awarded  the  contract  to  build  a  pole  line  and  supply  transfornTers  for  the  elec- 
trical operation  of  the  new  pump  that  is  to  supply  city  water  for  Marysville. 
The  contract   price  was   $2,375. 

SAN  FRANCISCO,  CALIF.— The  McCloud  River  Electric  Power  Company's 
officials  say  that  about  300  men  will  be  at  work  on  its  electric  power  trans- 
mission system  in  Shasta  County,  Calif.,  by  Oct.  i.  It  is  proposed  to  install 
a  15,000-hp  plant.  Construction  contracts  were  awarded  some  time  ago  to 
the  San  Francisco  Construction  Company  and  G.  W.  Elder. 

SAN  FRANCISCO,  CALIF.— The  Western  Power  &  Water  Company,  com- 
posed of  Los  Angeles  and  San  Francisco  capitalists  is  doing  some  work  on 
its  property  in  Northern  California.  Water  will  be  stored  at  Big  Meadows. 
Natural  water  courses  will  be  made  use  of  to  conduct  the  power  water  30 
miles  to  the  Big  Bend  Tunnel  near  which  the  electric  generating  station  will  be 
located.     It  is  proposed  to  transmit  current  nearly   200  miles  to  San  Francisco. 

GREENVILLE,  ILL. — The  local  electric  light  company  has  completed  tiie 
reconstruction  of  its  plant.  There  is  now  sufficient  power  to  run  3,000  lig'.its, 
whereas   formerly   the  capacity  was  only    1,200. 

GRANITE  CITY,  ILL. — The  electric  plant  at  the  American  Car  and 
Foundry  Company's  plant  in  Madison  has  been  increased  by  the  addition  of 
several  new  dynamos.  A  large  portion  of  the  machinery  of  the  plant  formerly 
operated   by   steam   will  now   be   operated  by  electricity. 

ALTON,  ILL. — The  cost  of  the  incandescent  arc  lights  for  street  use  has 
been  reduced  by  the  Alton  Railway,  Gas  and  Electric  Company  from  $90  to 
$50  a  year.  The  city  council  received  complaints  because  of  the  change  in  the 
form  of  arc  lights  on  the  streets,  and  it  was  then  announced  that  the  price  had 
been   voluntarily   reduced  by   the  company  to   $50  a   year   for   each   lamp. 

MATTOON,  ILL. — A  movement  is  on  foot  here  to  merge  all  the  electric  com- 
panies in  this  city  and  Charleston  with  a  capital  of  $500,000.  The  merger 
l)roposes  to  take  in  the  Mattoon  Electric  Railway  Company,  the  Mattoon  Gas, 
Light  and  Coke  Company,  the  Charleston  Gas  Company,  and  the  Mattoon  Heat, 
Light  and  Power  Company.  The  merger  is  to  be  owned  and  controlled  by  one 
company,  composed   of   capitalists    from   Chicago,    Charleston   and    Mattoon. 

BELLEVILLE,  ILL.— The  Belleville  Electric  Light  and  Gas  Company, 
which  was  recently  sold  to  an  East  St.  Louis  and  Chicago  syndicate,  has  been 
capitalized  for  $240,000.  The  following  board  of  directors  has  been  elected: 
Edward  Abend,  Sr.,  Henry  A.  Kircher,  George  Gaus,  L.  D.  Turner  of  Belleville, 
M.  M.  Stephens  and  W.  S.  Forman,  of  East  St.  Louis;  H.  M.  Biglesby,  of 
Chicago.  Edward  Abend,  Jr.,  was  elected  president  and  W.  F.  Kircher, 
secretary. 

ALTON',  ILL. — The  engines  for  the  new  electric  power  plant  to  lie  erected 
at  the  plant  of  the  Illinois  Glass  Company  have  arrived  and  are  being  set  in 
place.  The  new  plant  will  include  two  dynamos  of  250-kw  and  120-kw  capacity. 
They  will  supply  the  electric  power  for  all  the  motors  in  the  glass  works  and 
the  box  factory,  and  will  also  supply  current  for  lighting.  It  is  expected  to  have 
the  new  electric  plant  in  operation  by  October  15.  Many  new  electric  motors 
and  fans  will  be  installed  for  the  convenience  of  the  workmen  in  the  glas,; 
works. 

GOSHEN,  IND. — A  fifty-years'  franchise  granted  to  the  Hawks  Electric 
Light  Company  has  been  vetoed  by  Mayor  Alderman.  The  council  will  novv 
grant  a  franchise  for  25  years,  with  a  provision  that  the  city  may  purchase 
the  plant  at  any  time  after.  15  years.  The  new  franchise  regulates  the  price 
of  lights.  However,  the  citizens  generally  are  o])posed  to  municipal  owners'.iip 
of  the  plant. 

SOUTH  BEND,  IND. — In  order  to  finish  at  the  earliest  date  the  great 
power  dam  enterprise  on  the  St.  Joseph  River  at  the  line  between  this  and 
Elkhart  Counties,  a  night  and  day  force  has  been  put  on  and  the  work  is  con- 
tinuing by  electric  light.  This  dam  is  to  cost  about  $1,000,000,  and  will  fur- 
nish about  6,000-hp.  It  will  furnish  power  to  South  Bend,  Mishawaka,  Elk- 
hart and  other  places. 

NEW  ORLE.XNS,  LA.— Admiral  .Mordecai  T.  Endicott,  chief  of  the  bureau 
of    yards    and    docks,   has   authorized    the    construction    of   a   temporary    electric 


light  plant  and   water   system  for  the  New   Orleans  naval  station.      Bids  will  l»e 
advertised  for. 

ADA.VIS,  MASS. — The  Adams  Gas  Light  Company  has  purchased  the  entire 
plant  f)f  the  Adams  Electric  Light  &  Power  Company  and  has  petitioned  the 
Gas  &  Electric  Light  Commissioners  for  permissior  to  go  into  the  electric 
lighting  business. 

NORTHBRIDGE,  MASS.— The  Northbridge  &  Uxbridge  Electric  Company 
is  to  furnish  lights  for  the  towns  of  Grafton,  Millbury  and  the  village  of  Rock- 
dale. These  towns  have  street  lighting  plants  already,  but  they  arc  to  be 
discontinued  and  connection  made  with  the  power  plant  here.  The  po*'er 
station  has  been  greatly  enlarged  and  in  addition  to  the  new  electric  lights  will 
furnish    j>owi.r    for   the    Uxbridge    &    Blackstone    Street    Railway. 

GRAND  RAPIDS,  MICH.— The  transfer  of  the  Lowell  electric  power  and 
lighting  properties  to  the  Grand  Rapids  Edison  Company  has  been  accom- 
plished in  the  formal  merger  of  the  three  companies,  the  West  Michigan 
Electric  Company,  the  Lowell  Water  &  Light  Company,  and  the  Peninsular 
Light  &  Power  Company.  The  Edison  Companv  has  added  to  its  present  plant 
a  storage  battery  building  50x100  feet,  constructed  entirely  of  Portland  ce 
raent  and  steel. 

ST.  LOUIS,  MO. — The  West  St.  Louis  Construction  Company,  which  owns 
a  water  franchise  in  the  county,  has  been  given  permission  by  the  county  court 
to  erect  poles  for  electric  wires  along  public  roads  on  condition  that  it  pay 
into  the  treasury  of  the  county  $1,000  before  October  i. 

BUTTE,  MONT. — F.  August  Heinze,  the  copper  king  of  Butte,  has  in- 
structed his  agents  to  buy  a  large  tract  of  land  lying  along  Race  Track  Creek, 
near  Anaconda,  Mont.,  on  which  he  will  establish  a  large  electric  power  house. 
It  is  presumed  the  power  will  be  u.sed  for  mining  operations  in  contemplation 
by  the   Montana   Ore   Purchasing  Company,   of  which   Mr.   Heinze  is  president. 

SANTA  FE,  N.  MEN.- The  Capital  Light  &  Power  Company,  of  Santa  Fe. 
has  been  granted  a  franchise  to  construct  an  electric  power  plant  on  the  Pecos 
river.  It  is  the  intention  to  transmit  electric  power  to  Santa  Fe,  Las  Vegas 
and   Albuquerque. 

ELLICOTTVILLE,  N.  Y.— The  EUicottville  Light,  Heating  &  Power  Com- 
pany has  been  incorporated  with  a  capital  of  $1,200.  C.  A.  Case  and  E.  E. 
Rust  are  among  the  directors. 

FULTON,  N.  Y.~The  Fulton  Fuel  and  Light  Company,  Fulton,  Oswego 
County,  capital  $125,000,  has  been  incorporated.  Directors:  H.  W.  Noble 
and  W.   E.  Moss,  Detroit,  and  J.  A.  Frost,  Fulton. 

CAPE  VINCENT,  N.  Y. — At  a  recent  special  election  a  sum  not  to  e.xceed 
$10,000  was  voted  to  establish  an  electric  light  plant  at  Cape  Vincent.  The 
village  trustees  will  at  once  engage  the  services  of  an  engineer  to  prepare 
plans  and  specifications. 

ALBANY,  N.  Y. — Articles  incorporating  the  Town  o'f  Huntington  Lig'at 
and  Power  .Company  have  been  filed  with  the  Secretary  of  State.  The  capital 
stock  is  placed  at  $75,000.  The  directors  for  the  first  year  are  Willard  N. 
Bayles,  Harry  S.  Brush,  Douglas  Conklin,  August  Hechscher,  W.  J.  Matheson 
and  W.  Wilton  Wood,  of  Huntington;  Robert  W.  de  Forest,  of  New  York  City, 
and   Walter  Jennings,  of   Cold   Spring  Harbor. 

NORTH  AMHERST,  OHIO.— The  council  has  decided  to  build  a  municii)al 
lighting  plant  and  bonds  to  the  amount  of  $10,000   will  be   issued. 

COLUMBUS,  OHIO. — Bids  have  been  opened  for  the  equipment  of  the 
new  municipal  lighting  plant  ana  are  now  in  the  hands  of  the  city  engineer 
for  tabulation. 

W.\RREN,  OHIO. — Directors  of  the  county  infirmary  recently  received  bids 
for  an  electric  light  plant,  but  the  figures  were  unsatisfactory  and  new  pro- 
posals have  been  called  for. 

CINCINNATI,  OHIO.— The  electric  light  plant  at  Wyoming  has  been  for- 
mally transferred  to  the  Cincinnati  Gas  &  Electric  Company.     The  plant  will  he 

remodeled  and  equipped  with   modern  machinery. 

XENIA,  OHIO. — The  Xenia  Electric  Light  Company  and  the  Xenia  Gas 
Company  are  soon  to  be  consolidated  into  a  new  company  to  be  known  as  the 
Peoples'  Gas  &  Electric  Light  Company.  The  capital  stock  will  be  increased 
to  provide  for  necessary  impro\-ements  to  both  the  gas  and  electric  lighting 
plants. 

LANCASTER,  P.-\. — The  Lancaster  Electric  Transmission  Company  has 
been   incorporated  with  a  capital  stock  of  $500. 

MEMPHIS,  TENN. — The  council  of  Memphis  has  passed  an  ordinance 
granting  the  right  to  the  Equitable  Gas  Light  Company  and  the  Memphis  Light 
and  Power  Company  to  merge  their  interests. 

D.VWILLE,  \'.\ — The  Dan  River  Manufacturing  Company,  of  Danville. 
has  definitely  selec.;d  a  site  for  the  large  mills  to  be  erected  and  has  let  the 
contract  for  the  dam  and  power  house.  It  is  estimated  that  these  will  cost 
$300,000. 

RICHMO.Xl),  \'.\. — The  Passenger  and  Power  Company,  of  Richmond,  is 
preparing  to  expend  $50,000  in  giving  a  better  light  service  to  the  city.  This 
company  was  recently  awarded  a  contract  for  five  years  to  furnish  the  city  wi:h 
light    at   $35,000   per   year. 

S.\LT  LAKE  CITY.  UT.\H.— The  Utah  Light  &  Power  Company.  Salt 
Lake  City,  has  added  to  the  7,500-hp  already  installed  in  its  service,  i.ooo-hp 
from  its  present  water  power  plant.  The  present  steam  plant  is  furnishin.q; 
1,500-hp  and  to  this  1,500-hp  more  will  be  added  by  the  new  steam  plant  to  he 
built  at  once.     The  company  will  soon  have  an  aggrei;ate  of  12,000-hp. 

S.VLT  L.\KE  CITY,  UTAH. —  .\  power  and  irrigation  company,  capital- 
ized for  $300,000,  has  just  been  formed  at  Mountainhome,  Idaho.  It  was 
promoted  by  W.  J.  Turner,  of  that  place,  and  will  generate  5,000-hp  wh^n 
plant  is  completed,  and  supply  light  and  power  for  Mountainhome  and  trib- 
utary country.     The  power  will  be  taken   froi'  Snake  River,    12  miles  distant. 
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(;KA\I>  IIA\  KN.  MU  H  The  directors  of  the  Grand  Rapids,  Giand 
Haven  h  Muskegun  KlrcKii  K.tilM.iy  Company  have  decided  on  a  number  of 
impro»rmcnl»  The  nullri  iif  cnlcii»iiin  from  MuKkrgon  northward  is  under 
i-onai  deration. 

MINN'KAIHiLIS,    ilLVN.— The    Twin    City    Rapid    Transit    Company    has 

<if   its  new    power   house   structure  to   a 
plant  will   l)e  nearly  $1,000,000.   incliid- 
..    ,.<<wrr   house  will   have  a   capacity  of   five 
uh,    however,   will   lie   installed   at    first.     The 
'  'I  tn  the  engines. 
IIS.S      The    Natchez    KIcctric   Street    Railwav    has  amended    its 
,'    ii>  capital  from  $150,000  to  $joo,ooo. 
K  10.     The   .Metropolitan    .'^frcet    Railway   Company  has  pui- 

rha--  'I   profcrty.   which  together  with  tliat  it  aircsdy  owns,  will 

form  lilt.   Mic  u<    »  new  |M>wer  house. 

DOVKR,    .N'.    IL     The   incorporator*  of  the   Dover,  •.\orthw<K>d   and   Concor'l 

Street   Railway   have  chits -ti   the   following   directors:    Klisha    R.    Brown,   .\rthur 

(•     Willemore.   Thomas  ii.    lle«rl>orn.    Col.    Daniel   llali,  of   Dover,  Wallace    D. 

•    iiville.   Mass,  Walter  C.   Chestry,  of  Northwood,  and  J.    Frank 

KocbeMer.       K.     R.    Ilrown    was   elected    president    and    W.     D. 

I'LAINKIKLD,   ,\.  J.— Thieve%  cut  down  an<l  stole    1,700  feet  of  the  trolley 

,  ifr    ,,i    il,.-    I  ;i»;.l,.il.,    IMainfield   and    Central   Jersey    Street    Railway,    betwceti 

'..  early   in  the  morning  of  Se;)t.    17.      The  break  was  not 

•  :irs   «ere  ready    to   start    on   their   first   trips.     The   wire 

«••    <<>uii<l    Utrt    Itiildrn    in    wune    bushes,    the    thieves   evidently    intending    to 

<-arrv    il    «w*v    after    dark. 

^••rth  Jcr«ey   Street   Railwu>    Co!n;)any   is   e-ilnrgini; 
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!•'•  -'-.Il    an    outK-iy   of    $soo,o<)f>. 
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^ille.    Roseville,  I'alisadr    .Vvenuc,    Jersey    City,    Ilackens.trk 
I  m. 

SVR.NtlSK.  ,V.  Y.--The  Rochester,  Syracuse  &  Kastern  Klectric  Railway 
(  om|>any  will  incrrasc  its  capital  stork  from  $j, 500,000  to  $5,000,000.  The  co.ii- 
pany  Intends  lo  Iniild  a  branch  liiK  from  Clyde  or  Lycms  to  Sodus  Itay. 

AI.I!\*.'V.    V     Y      Tlif    Si.ii.     Railroad   Commission    has    granted    |>crmissiot 

•  "  ■  'rrn  Kail'oad  Company  to  construct  an  electrK 
'*'!  •  <■•     The  road  will  lie  built  entirely  on  private 

•  li<    '  I   <    .  1    \ill.ig  •  and   hamlets. 
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UAVTON,  OHIO. — The  Dayton  &i  Western  Traction  Company  has  amendeit 
its  charter  to  permit  building  a  line  from  New  Paris  in  Preble  Countj-  to  the 
Indiana  State  line. 

MA.VSFIELD,  OHIO.-W.  W.  Stark.  C.  E.  Fitbinger,  and  Charles  W. 
Fritz,  of  this  place,  have  obtained  a  franchise  from  the  county  commissioner 
for  the  new  .Mansfield,  Mt.  Gilead  &  Delaware  Railway  which  they  ai^e  pro- 
moting. 

VOLNGSTOW.V,  OHIO.— H.  G.  Hamilton,  of  Voungstown.  and  W.  G. 
Mclntyre,  >f  Sharon,  Pa.,  have  secured  the  contract  for  building  the  new  line 
of  the  East  End  Street  Railway  Company,  of  Sharon,  from  the  latter  place 
to    West   .Middlesex. 

.\EWCO.MERSTOW.\,  OHIO.-  The  council  has  accepted  the  bid  of  Charte 
E.  Mitchener  for  building  an  electric  railway  through  this  town  and  a  fraa- 
chise  will  be  granted.  Mr.  Mitchener  proposes  to  build  a  road  from  Xew. 
coroerstown  to   New    Philadelphia. 

COLl'.MISL'S.  <JHI().  The  Scioto  X'alley  Traction  Company  has  decide  1 
lo  locale  its  jMiwcr  house  at  N'allcy  Crossing,  at  the  junction  of  the  two  du.- 
sions  of  the  road.  There  will  be  substations  at  Canal  Winchester,  Camilla 
Circleville  and  one  or  two  other  places. 

TOLEDO,  OHIO.-Thc  directors  of  the  Toledo,  layette  &  Western  Ra:<»i'»r 
have  completed  arrangements  for  the  construction  of  the  new  line  which  wilt 
Ive  a  western  extension  of  the  Toledo  &  Western  R.-!:l»ay.  The  section  fr^  - 
I-ayette    to   Pioneer    will    be   built   at  once. 

EAST    LIX'ERPOOL,  OHIO.— The   East    Liverpool  &    Rock  Springs   Riil- 
Company   has  a   franchise  application  pending  for  a   l:ne    from   Chester   to  ."^ 
Cuml>erland   by  way  of   Fairview  and  New  Cumberland,  a  distance  of   15  miU-i. 
J.   R.    .^cott   and   others   arc   also   seeking   a  similar   franchise. 

.\LLI.\.\CE.  OHIO. — The  .\kron-.\lliance  Connecting  Railway  Company  hat 
secured  a  franchise  in  Alliance,  completing  all  the  required  right  of  way.  The 
company  will  give  a  three-cent  fare  in  town.  R.  D.  (iibbv,  president  of  the 
company  slates  Ibat  a  contract  has  been  let  to  commence  work  Sept.  32. 

COLl"MBLS.    OHIO.— The     Columbus,     Marion,     Tiffin    &    Toledo    KJ,-M.,r 
Railway   Company  has  amended    its  charter  to  enable  it   to  build  lines 
the   counties    of    Marion,    Delaware,    Logan    and    Champaign,    and    to    < 
its  southern   terminus  at   I'rbana.     The  company  will  build  a  line   from   Mafiu* 

10  Tiffin. 

D.WTO.N,  OHIO. — (Officers  of  the    PeiTjde's  Railway  Company  have  '• 
elected   as   follows:   J.    .\.    .McMahon,   i>resident;    .\.  J.    Crowley,    vice-i - 
C.   L.   S.   Tingley,  assistant  secretary  and   treasurer;   Eugene  Wuichet,  s<.>ii,.., 
and    assistant    trcasuri-r.      The    property    is   owned    iiy    the    .\mcrican    Railways^ 
Company  of  Philadelphia. 

TOLEDO.  OHIO,  ^ifficials  of   the   People's    Rapid    Transit    Electric    ' 
Company  announce  that  their  jiroject  has  been  financed.     It  is  proposed  ; 
a    line   from    Toledo   to    Napoleon,    Defiance,    Paulding,    \'an    Wert.    Cchiii   ar.i 
(ireenvillc    lo  connect    with    lines  to    Cincinnati.      J.    Morgan   is   president   anl. 
manattir  and   L.  J.   Weadock,  secretary. 

CoLl'MItrS.  OHIO.-The  Ohio  Central  Railway  Company,  a  new  comjiar 
lias   aske<l   Ibe  cily    for   a   franchise   over   certain   streets   affording   entrr,--r    • 
n  line   which   il   is  proposed  to   build  to   Newark,   Zanesville  and   Whec!  ■ 
C.    Werner,    of   Columbus,   is    Mrcsidcnt    of   the   company.      For   the    cit\ 
It  offers  threr-cent  fares  or  forty  tickets  for  $1. 

TOLEDO.  OHIO.-  It  is  announctrd  that  contracts  will  shortly  be  closed  ;' 
material  and  construction  work  for  the  building  of  the  Toledo  &  Rryan  A 
Line  Railway.  .Manager  Brewer  is  at  present  in  the  East  and  when  he  :> 
turns    be  ex|>ecls   to    be    in    a    position   lo   commence   the   work    of  construct!-  ■< 

11  is  stated  the  project  has  been  fully  financed. 

CLE\EL.\.\D,    OHIO.  — The    project    to   build   an    electric    street    rai" 
Havana   and  a   line   across   the    Island  of  Cuba   was  asstirc<i   at   a   mec. 
in  this  cily  by  capitalists  interested  in  the  enterprise.     l>enison.  Prior  \   i.      . 
Ibis  cily,  W.   H.    Park,  of  Voungslown.  anil  George   F.    Penhale,  of  New  Yc' 
■  re   ibc  projectors.     The  company  is  capitalized  at  $1,000,000. 

HAMILTON.    <»HlO.     J.    C.    H«»oven,    of   the    Cincinnati.    I^wren.. 
.\urora   Railway,   is  at   the   head   of  the  project    to  build  a   railway   syst< 
Cincinnati   to  Richmond,    Ind.      The  line  from  Cincinnati   to  the   State 
be   known   as   the    Cincinnati,   Hamilton   &    Indiana   Traction   Company 
Indiana   section  will  l>e  known  as  the   Richmond  &  Ohio  Traction  Comi 

CI\<INN-\TI,    OHIO      The    Cincinnati    &    Inlenirban    Traction    t 

'>rganijcrd  to  lea*-  the   Mill  CreeV  V.illey  Traction   Cony>any's  pr..;.rf - 
•rd    the    following    officers:    tJeorge    H.    Warrirglon.    president;    J.     ''■ 

1    •  ..►.!  '   -•     <     (".   C<H>per.  secretary;    Dan.i   Stevens,   treasurer,  aii 

W    II.    '  It  I.  slated  thit  W.   Kclsey  Schoepf  will  probal' 

.tct  as  K<  _  ■   the  road. 

CIM  IN  .N  A  I  I.    tiHfO. — Electric    locomotives   o)>crating    into    Cincin-, 
a   thing  <f  Ihe  coming  y;ar.     The  management  of  the  Cincinniti.   Gc' 
\    Portsmouth    Railroad    Company   have    placed    on    fo«»t    a    pumbcr  of 
liMiking  lowani   the   early   installation  on   their   road  of  a  large   numbc' 
<t»ger    •  ■  "     li   can    be   coupled   logclber    in    the    manner   of    a   i 

(  —  •-'.   .•'  Ill  b-  drawn  b\   electric  locomotives  of  t'-c  most   . 

style       1  ,-....-.1.   i,y  have  its  line  as  far  as   Georgcto» '■ 

into  an  Wiib   ibis  transformation,  the   ■ 

iHiw  in  ■••  --old  and  ekrctric  trains  will  lie  opr 

Mead.      The  dcMir  "I   the  management  in   this  line  is  revealed  when  it 
Icnown   tbst   n    number    of    summer   rcsort«   are  to  be   opened    along   thf 
tl'i  ng  coming  years,   necessitating   Ihe  operation   of   entire   f 

e'<  ■  -nd   in   no   manner   could   they   be   so  well   handled  as  b>    ■ 

fnijif.-         ^    ■ "       -,     l-'ic1d.    of    Ihe    company,    was    in    consii'titii'-i    " 

President    W  ^ix-pf    a    few    days    ago.    relative    to    scc\irinB    at    si 

early  date   a   1  <.f   new  cars  for  operation  on   l'"c   line.      These  cai' 

will  he  built   at    t  le  Chester  Park  bams  of  the  traction   company   and   will   In 
modem  in  every  detail. 

rtlRTLAND,  ORE  Articles  of  incorporation  of  tic  I'lah  Western  Railw.  i 
Company  have  been  filed.  The  capital  stock  is  placed  at  $1,000,000  and  •)!<" 
objects  are  stated  to  be  the  cwnsi ruction,  acquirement  and  equipment  of  rn' 
m»A.  telegraph  and  telephone  lines  within  the   State  of  L'tah. 
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HARRISBURG,  l'.'^. — The  Jefferson  Street  Railway  Company  has  been  in 
corporated  with  a  capital  of  $65,000.  President,  J.  A.  W'hitcman,  o' 
Punxsutawney. 

HARRISBURG,  PA.— The  Wcllsville  Street  Railway  Company,  York  County, 
has  been  incorporated  to  build  a  line  from  Dover  to  Wellsville,  a  distance  of 
four  miles;  capital,   $24,000. 

HARRISBURG,  PA.— The  Sharon  &  West  Middlesex  Street  Railway  Com- 
I)any,  has  been  incorporated  to  build  a  line  four  miles  long;  capital,  $50,000. 
R.    Montgomery,    of    Voungstown,    Ohio,    is    president. 

HARRISBURG,  PA. — A  charter  has  been  issued  to  the  Dillsburg  and  Allen 
Electric  Street  Railway  Company  to  build  a  line  from  Dillsburg  to  Church- 
town,  a  distance  of  si.\  miles;  capital,  $50,000.     President,  Peter  Sidle,  Dillsbuig. 

SIOUX  FALLS,  S.  D.— The  Sioux  Falls  Traction  &  Electric  Company, 
Sioux  Falls,  has  been  incorporated   with  a  capital   of  4 1.000,000. 

MEMPHIS,  TENN. — The  Memphis  Street  Railway  Company  will  expend 
$250,000  in  building  extensions  to   the    growing  suburbs  of  the  city. 

NASHVILLE,  TENN. — It  is  said  that  plans  by  Pittsburg  capitalists  for 
building  electric  railways  from  Nashville  to  Mt.  Pleasant  and  to  Gallatin  hav.i 
been  perfected.  C.  \\  .  Ruth  is  vice-president  of  the  company  which  it  is 
said  may  effect  a  merger  with  the   Nashville  and   Columbia  Electric  Railway. 

SEATTLE,  WASH.— Chas.  H.  Raker,  president  of  the  Snoqualmie  Falls 
Power  Company  has  applied  for  a  street  railway  franchise  in  Tacoma,  the  road 
to  be  owned  and  operated  by  the  Snoqualmie  Company.  The  purpose  of  tlie 
project  is  to  develop  an  extensive  use  of  water  power  and  to  cover  a  section 
of  the  city  which  at  present  is  without  a  good  service.  Construction  will  begin 
this  winter. 


NEW    INDUSTRIAL   COMPANIES. 


THE  ELBLIGHT  COMPANY,  of  Chicago,  has  been  incorporated  with  u 
capital   of  $10,000. 

THE  FISCHER  ELECTRIC  COMPANY,  "of  East  Orange,  N.  J.,  has  been 
incorporated;  capital,  $50,000.  Incorporators:  I-".  R.  Series,  ^\'alter  H.  Bond, 
C.  F.   Smith. 

CO-OPERATIVE  FACTORY.  -It  is  stated  that  ihe  Telephone  and  Switrh- 
board  Workers'  L^nion  in  Chicago  has  in  contemplation  the  establishing  of  a 
co-operative   factory. 

THE  RICHMOND  ENGINEERING  COMPANY,  of  Richmond,  Va.,  has 
been  chartered  to  do  a  general  engineering  business.  Jas.  O.  Spear  is  pres- 
ident.   The  capital  stock  is  $25,000. 

THE  MERKHOFER  ELECTRIC.\L  WORKS  COMPANY  has  been  in- 
corporated at  Cincinnati,  Ohio,  with  $10,000  capital  stock,  by  C.  W.  Ratterman, 
A.  J.   Merkhofer,  L.  H.  Myers,  H.   Hamberg  and  others. 

THE  SIGNALPPIONE  COMPANY  has  been  organized  at  Milwaukee,  Wis  , 
to  manufacture  signalphones,  telephones,  etc.  Capital  stock,  $30,000.  The  in- 
corporators are  Charles  I>.    Rogers,   Wm.    B.   Weller   and  Elias   H.    Bottuni. 

THE  C.\RLETON-CHASE  ELECTRIC  COMPANY,  of  New  York,  has 
been  incorporated  with  a  capital  of  $100,000.  The  directors  are  Henry  G 
Carleton  and  C.   E.   Phelps,  of   New   York,  and  S.  A.   Chase,  of  Philadelphia. 

THE  AMERICAN  CONDUIT  COMPANY  lias  incorporated  at  Los  An- 
geles. Calif.,  with  a  capital  stock  of  $1,000,000,  for  the  purpose  of  laying  pipe 
lines  and  conduits  for  any  purpose,  and  also  to  construct,  own  and  operate 
telephone   and  telegraph   lines. 

THE  COHEN  AUTOMATIC  ELECTRIC  BLOCK  COMPANY  has  been 
incorporated  in  Camden,  N.  J.,  to  manufacture  signals  and  appliances  for  rail- 
ways: Capital.  $1,600,000.  Incorporators:  George  W.  Cohen,  George  F.  Neale, 
C.   L.   Stevens  and  John   B.    C.    Wheller. 

THE  CONNELLSVILLE  CONDUIT  COMPANY  has  been  incorporated  at 
Connellsville,  Pa.,  for  the  purpose  of  constructing  jnd  maintaining  a  conduit 
system  in  that  place  and  the  suburbs.  The  capital  is  $1,400,  and  the  directors 
are  A.   D.   Soisson,  R.  \'anetta,  E.  K.  Dick  and  others 

THE  SELECTAPHONE  COMPANY,  of  Wheeling,  W.  Va.,  with  $100,000 
capital;  has  been  organized  by  Wheeling  men  to  manufacture  and  market 
an  invention  for  use  on  party  line  instruments  to  secure  privacy.  The  incor- 
porators are  T.  M.  Garvin,  A.  F.  Poole,  Fred  R.  Huscman,  Frank  B.  Hall  and 
Ernest  G.  Smith,  of  this  city.  The  con:pany  has  paid  ui)  its  capital,  and  will 
buy  a  site  and  erect  a  plant   at  once. 


LEGAL. 


THE  BULLOCK  ELECTRIC  MANUFACTURING  COIMP.XNY  has  re- 
ceived word  from  New  Orleans  that  the  injunction  recently  asked  for  by  New 
Orleans  parties  to  restrain  the  city  from  accepting  the  bid  of  Herbert  BuUard 
to  build  a  city  electric  light  plant,  has  been  refused  by  Judge  King,  of  the 
Civil  District  Court.  The  Bullard  bid  was  the  only  one  received  after  due 
advertising  and  certain  jiarties  attempted  to  secure  an  injunction,  claiming  the 
bid  was  too  high.  Mr.  Bullard  represented  the  Bullock  Electric  Company  i:' 
his  bid. 

TROUBLE  OVER  A  LIGHTING  PLANT.— In  Pocatello,  Idaho,  the  electric 
light  war  which  has  been  waging  for  some  time  has  been  carried  into  the 
courts,  the  Bridge-Tupper  Company  commencing  suit  in  the  federal  courv 
against  the  City  of  Pocatello  for  an  injunction  to  restrain  the  city  from 
interfering  with  the  operation  of  its  steam  plant  under  its  water  power  fran- 
chise. In  the  complaint  the  plaintiff'  alleges  its  corporate  existence  under  the 
laws  of  New  Jersey  and  claims  a  franchise  granted  by  Pocatello  to  erect  poles 
w'ithin  the  city  limits  of  that  city  for  the  purpose  of  conveying  electric  current* 
for  power  and  light.  It  is  alleged  that  on  August  20th,  the  defendant  city 
council,  through  its  agent,  George  Ross,  broke  into  the  works  of  complainant 
and  turned  off  the  current  of  power  and  prevented  distribution  of  the  same  to 
the   g-;at    damage    of    conrilninant.       T'l?    complainant    states    t'-.at    the    plainti'T 


company  was  organized  in  1900  and  that  it  secured  its  franchise  from  Pocatello 
that  year,  which  would  not  lapse  until  Decemfjtr  17,  1902,  and  that  it  has  put 
in  a  temporary  and  auxiliary  steam  plant  for  furnishing  light  and  power  and 
has  been  in  all  things  complying  with  the  requirements  of  its  franchise.  The 
complainant  also  charges  conspiracy  and  collusion  between  the  council  and  the 
other  light  company  to  usurp  and  unlawfully  interfere  with  complainant's  rights 
in  order  that  the  other  company  might  secure  them.  Irreparable  injury  is  com- 
plained and  an  injunction  both  temporary  and  permanent  is  prayed  to  prevrnt 
defendants  from  interfering  with  the  poles,  wire,  plant,  machinery,  operations, 
and   electric  current   of   complainant. 


PERSONAL. 


MR.  GEORCJE  GOULD  says:  "It  is  true  that  Clarence  Ma  kay  is  an  intimate 
friend  of  mine,  but  the  consolidation  of  telegraph  interests  in  the  United  States 
is  still  far  distant." 

MR.  SIGMUND  BERGMAN N,  of  the  Bergmann  Electrical  Works,  of  Berlin, 
and  formerly  prominent  in  Edison  manufacturing  interests  in  this  country, 
is  again  visiting  the  United  States  and  renewing  friends  ips  and  business 
connections. 

THE  ST.XNLEY  CLUB  has  been  formed  at  Pittsfield,  Mass.,  by  the  employees 
of  the  Stanley  Electric  Mfg.  Co.,  and  the  management  of  the  company  has 
assigned  the  second  floor  of  the  gate  house  for  club  purposes.  There  will  be 
a  reading  room,  lectures,  etc. 

.MR.  A.  N.  P.\LMER,  of  the  Southern  Electrical  Supply  Co.,  Norfolk,  Va.. 
has  sold  out  his  interests  to  the  Standard  Electric  Co.,  Charlotte,  X.  C.  We 
are  not  informed  as  to  Mr.  Palmer's  plans  for  the  future,  but  hope  he  will  not 
leave  the   electrical   field   in   which   he   is   so  well  known. 

MK.  M.  F.  M.AKQUES,  of  the  electrical  engineering  and  contracting -firm  of 
Julio  V.  Brandao  S:  Co.,  Rio  Janeiro,  Brazil,  has  left  for  home  after  a  short 
visit  to  the  United  Slates.  It  is  reported  that  some  important  contracts  will 
be  placed   in  this  market  shortly  as  a  resu.t   of  Mr.   Marques's  trip  here. 

MR.  .\.  II.-\LL  BERRY,  formerly  connected  with  the  H.  W.  Johns  Company, 
has  betome  associated  with  I"".  H.  Lovell  i-  Co.,  ns  general  manager,  at  100 
William  Street,  New  York  City,  makinfig  a  specialty  of  insulations  for  lighting 
and  railway   work,  enclosed  fuses,   fuse  fittings,  electrical   brass  castings,  etc. 

DR.  JOHN  A.  M.VTHEWS,  recently  of  Columbia  University.  .New  York. 
where  he  has  done  considerable  experimental  work  on  metals  and  their  alloys, 
from  the  magnetic,  electrical  and  other  standpoints,  has  become  connected 
with  the  exi)erimental  department  at  Syracuse,  N.  Y.,  of  the  Crucible  Steel 
Comjiany  of  America. 

jMR.  DAVID  LYNCH,  well  known  for  many  years  in  connection  with  sub- 
marine cable  work  in  .\ew  York  City,  has  just  accepted  an  appointment  in  rj.e 
L^.  S.  Signal  Service  as  cable  engineer  in  the  Philippines,  where  he  will  be  in 
charge  of  cable  engineering  work  there.  He  will  sail  shortly  to  take  up  his 
new   governmental  duties. 

MR.  F.  A.  SCHEFFLER  has  taken  hold,  recently,  of  the  factory  of  :he 
Marine  Engine  and  Machine  Company,  and  is  practically  manager  of  the  coa- 
cern.  Besides  being  a  thorough  electrical  and  mechanical  engineer  of  long 
experience,  Mr.  Scheffier  is  very  familiar  with  electric  elevator  work  from  his 
superintendence  of  the  Sprague  shops  at  Watsessing. 

MR.  FR.\NK  J.  SPR.A.GUE  sailed  on  Tuesday  of  this  week  for  London, 
on  the  "Kronpiinz  Wilhelm,"  to  spend  abroad  a  few  weeks  of  needed  leisure 
following  the  important  negotiations  and  changes  connected  with  the  acquisi- 
tion of  the  Sprague  Electric  Co.,  by  the  General  Electric  Co.,  a  purchase 
which   includes  also   the  Sprague  multiple   unit  patents  in   this  country. 

DR.  S.  S.  W'HEELER,  president  Crocker- Wheeler  Company,  .\mpere.  X.  /.. 
has  returned  from  a  long  Eurojiean  trip,  during  which,  accompanied  by  Mrs. 
Wheeler,  he  automobiled  over  a  large  part  of  the  Continent.  Dr.  Wheeler 
's  chairman  of  the  technical  committee  of  the  .Automobile  Club  of  .\merica,  and 
has  promised  to  give  the  club  this  winter  an  illustrated  account  of  hi  touring 
txperiences. 

MR.  P.  SCHRIMPl'F,  one  of  the  directors  of  the  .\llgemeine  Elektricitats 
Gesellschaft,  who  has  been  spending  a  few  active  weeks  in  this  country. 
sailed  for  home  last  Thursday  by  the  "Fuerst  Bismarck."  He  went  as  far 
west  as  Chicago,  and  visited  several  factories,  electric  railways,  lighting  plants, 
etc.  Mr.  Schrimpff  was  a  very  keen  and  intelligent  observer  and  critic  of 
what    he  saw,   and  expressed   much    appreciation. 
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T.IE  EUREK.V  ELErTRlC  CO.MPANV,  of  Chicago,  has  increased  its  car- 
ital  stock  from  $10,000  to  $50,000  and  corporation  papers  to  that  effect  have 
just  been  issued  by  the  Secretary  of  State  at  Springfield,  III.  This  speaks 
very  well  for  the  progress  of  the  Eureka  Company  during  the  time  that  it 
has  been  in  business,  as  this  is  one  of  the  youngest  institutions  among  the 
larger  manufacturers  in  the  telephone  business.  The  apparatus  put  out  by  this 
company  has  won  for  itself  an  excellent  reputation  that  is  to  be  envied.  Its 
line  embraces  everything  in  exchange  appliances  from  the  making  of  a  small 
rural  farmer  toll  board  to  the  largest  exchange  apparatus.  The  company  is 
well  situated  in  its  buildings  at  143.  145,  147  and  149  South  Clinton  Street,  and 
is  issuing  a  handsome  catalogue  of  telephone  apparatus.  It  will  be  glad  to 
forward  such  matter  in  regard  to  its  large  line  of  apparatus  to  those  intere.sted. 

THE  PROMETHEUS  ELECTRIC  COMP.VNY,  60  Reade  Street,  New  York, 
manufacturer  of  the  well-known  "Prometheus"  electric  heating  and  cooking 
apparatus,  reports  that  its  goods  are  finding  much  favor,  and,  judging  from  the 
number  of  orders  received,  it  is  apparent  that  the  public  is  realizing  the.  great 
advantages  and  high  efficiency  of  the  "Prometheus"  apparatus.  .\  catalogue  is 
now  in  the  press  and  will  be  ready  in  about  ten  days.  It  is  a  very  elaborate 
production  and  portrays  a  full  line  of  do-nestic  and  commercial  heating  ap- 
paratus and  rheostats.  .\  copy  of  the  catalogue  will  be  sent  to  anyone  on  appli- 
cation.    The  anparatrs  is  most  compact   and   ingenious   and  merits   the   attention 
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THE  GEKV.\  '      -J    &    S3   Maiden   Lan-, 

.New  York,  It  .:  -'"8  »'>«  Gcrvais  port- 
able   electric    tirf..     ..^ -.-    -    .    -■-V<.    Iwth   of    which    are 

mcrting  with  a  rwdy  sale.  It  is  stated  that  over  300  cigar-lighters  are  sold 
l«f  d«r, 

THE  U.MON  MICA  COMPANY.  56  I'ine  St.,  New  York,  has  issued  a  ncit 
little  folder  and  price  litt  u(  it*  different  lines  of  mica,  mica  board  and  mica 
cloth.  The  conipan>  >ia«  juM  t  looed  its  first  year  in  business  with  most  grat- 
ifying re«ults  and  is  extending  its  plant  to  meet  the  requirements  of  a  rap- 
idly incrta*ing  business. 

KI.KITKU  Al.    AMI    STREET    RAILWAY    MATERIALS.— The    new    cat- 

■       If  .St.,  New   York,  just  is-ucil,  is  a  most 

■  ical   .Tnd   street    railway   material    and   is 

..  also  included  the  well-known  "Scranton" 

"irt  with  such  a  large  sale  and  given  success  wherc- 

A    l>cing  run  to  their    full  capacity  to   keep  up  with 

crdcrs. 

A  COLOR  CII.VRT.  A  card  device  for  displaying  the  colors  of  Dixon's 
Silua-Graphite  Pami  in  such  manner  as  will  permit  of  an  exact  idea  of  each 
njliir,  it  being  issued  by  the  Joseph  Dixon  Crucible  Company,  Jersey  City, 
.\.  J.  The  color  chart  carries  with  it  suggestions  as  to  the  class  of  construction 
that  can  be  protected  witli  this  paint,  also  instructions  as  to  best  methods  >•( 
■liplying  protective  paint.  It  can  lie  secured  by  request  to  the  Joseph  Dixon 
Crucible  Company,  Jersey  City,  N.  J. 
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THE  AMERICAN  MIMATLRE  &  DECORATIVE  LAMP  COMPANY,  in 
issuing  its  190 J  catalogue,  presents  to  the  electrical  field  a  splendid  publication, 
illustrating  and  describing  various  sires  and  styles  of  miniature  incandescent 
lamps  for  all  purposes,  decorative  and  otherwise.  This  catalogue  is  the  orig- 
inal publication  which  was  subsequently  reproduced  in  miniature,  mention  of 
which  was  made  in  the  columns  of  Electrical  World  and  Engineer  a  few 
weeks  ago.  It  contains  a  great  deal  of  useful  information  concerning  miniature 
lamps,  gives  prices  of  them  and  describes  an  electric  light  sign  which  has  some 
very  advantageous  features. 

SECONDHAND  MACHINERY.— Edward  H.  Rollins,  who  tias  for  a  lonf 
time  been  connected  with  a  company  buying  and  selling  electrical  and  kindred 
machinery,  has  opened  an  office  at  26  Cortlandt  Street,  New  York.  His  wide 
experience  in  this  work  hab  enabled  him  in  a  short  time  to  secure  control  over 
a  line  of  machinery,  including  engines,  boilers,  direct  current  generators  and 
motors,  alternators,  induction  motors,  etc.,  as  well  as  of  a  number  of  arc  lamps 
and  other  supplies.  Mr.  Rollins's  previous  central  station  experience  at  once 
qualifies  him  to  know  central  station  needs  and  he  is  therefore  peculiarly  fitted 
to  engage  in  this  special  work. 

MR.    CHO.ATE  AND  THE   CL'TLERS.- The    American   Ambassador  to   the 
Court  of  St.   James,  Joseph  K.   Choate,   has  accepted  an   invitation    from   Al'wrt 
J.   Hobson.   Esq.,    Master    Cutler,    Sheffield.    England,   and   a    Director   in    Wat. 
Jcssop  &   Sons,   Ltd.,  to  attend   the   dinner   of  the   Cutlers   Company,   on   Sept. 
30,  in  Sheffield.     This  dinner  is  termed  the  "Cutlers'  Feast."  and  this  occasion 
is  Its  two  hundred  and  seventy-ninth  annual  gathering.     This  Cutlers  Company 
is  an  old  organization  of  great  prominence  in   England,  and   with   the  exception 
of  a  similar  organization  in  London,  is  the  only  association  of  its  kind  in   Erii: 
land.      The   membership    is    strictly    limited    to   a   vcr>-    few.   and   it    is   a    gri    • 
honor  to  be   a   member,  and   the   Master  Cutler,  or   head  of  the  .Association.     - 
next   in   importance  to  the    Mayor  of  the   City.      Many    notable    persons   gatli'  - 
at   the    feast   each  year,  among   them   the   Lord    Mayor   of  I-ondon.   as   well 
many    prominent    dignitaries    throughout    the    country,    and    also    many    fore  - 
persons   of    prominence.      This    year,    besides    the    .American    ambassador.    \. 
Kitchener,  of  Sonth  .Africa  fame,  will  be  among  the  gucsU. 


IMIKD  .STATES   I'AII  NTS   ISSUED  SEI'IEMHER   16,   1902. 
{Conducted  by   Wm.   .\.    K<>»enbaum.   Patent   Attorney.   140   .Nassau   St.,   N.  Y.j 
709,001.    PROCESS  f)l'  .MANlIAt  TlRINr,  ELE(  TRICAL  CONDUCTORS; 

L.   W.   Itownet.    Providence,   R.    I.      .App.   filed    Feb.    17,    1902.      The   process 

rontiiti  in  applying  the  intulalion  to  the  wire  an'l  subjecting  it  to  jiressure. 

altrrnatrly  applied  and  released. 
;og.oo      STREET    SIGN    ILLL'.MINATINi;    l)E\  ICE;   J.    W.    Lieb,  Jr.,   and 

J.    II,   Tyler,   New    York,   .N.    Y.      App.   filed  Jan.    10.    190.?.      (See  Current 

.Newt  and   Notes.) 
709,039      (OMBINED   EI.EtTRIC   AND  (JAS  LIC.IITINC  SY.STEM;.  F.  C. 

Pirkctt,  Kantat  City,  Mo.     .\pp.  filed  May  25,  ijoi.     The  object  is  to  auto- 

11. ill.  ally   light   the  g.i«  u|M>n  the  failure  of  the  electric  current  and   to  ex- 

t',iik'>>i»b  the  ga*  light  u|K>n  the  re-ettablithment  of  the  current. 
709.040.     RAILWAY  SIGNAL;  J.   D.   Price.  Auror.i.  III.     .\pp.  filed  March  21. 

1901.     Details  of  circuilt  and  apparatus. 
?o9,osj.   ELECTRIC  RAILWAY  SIGNAL;  C.  D.  .Seaman,  Topcka,  Kan.    App. 

filed  Nov.  7.   1901.     ,\  novel  foriii  of  re'ay  arranged  in  connection  with   .in 

T  i.i.nry    Iwiiballery   track   circuit   and   equip|>ed   with   a   contact   cicvice    ai- 

,     I  111  trrmmale  the  tniimling  of  the  alarm  as  soon  as  the  train  has  passed 

Inr  I  i»««ing 
7o9.o«j.     ELECTRK    RAII.W.NY  SY!^TE.VI;   I.    E.  Walkins,  Springfield,  Mass 


the    stylus    i>|>cra.inK    mechanism    is    stopped    and    released    by    the    writing 
impulses  over  the  transmitting  circuit. 

709,168.  TROLLEY;  F.  .A.  Merrick.  Johnstown.  Pa.  .App.  filed  Sept.  14 
1899.     .A  contact  shoe  held  by  a  spring  against  the  hub  of  the  wheel. 

709,179.  MACHINE  FOR  WINDING  DRIM  ARMATIRES:  H.  Schulz.  Nc* 
York,  N.  Y.  .App.  filed  Sept.  17,  1900.  Mechanism  for  intermittently  ro- 
tating the  armature  core  on  its  axis,  a  winding  crank,  means  for  feeding 
the  coil  forming  wire  to  the  crank,  devices  for  reversing  the  motion  of  the 
crank  after  a  full  coil  is  wound  and  a  loop-forming  mechanism  in  the  pa'h 
of  the  wire. 

709,182.  CONTROLLER  FOR  ELECTRIC  MOTORS:  E.  W.  Stull.  Joli  - 
town.  Pa.  .App.  filed  June  10,  1901.  A  rhcostatic  switch,  a  mechanically 
independent  series-parallel  switch,  actuating  means  for  the  latter  operated 
by  currents  derived  from  one  of  the  motors  temporarily  acting  as  a  generator 
for  that  purpose  and  restraining  devices  for  the  series-parallel  switch  coo- 
trolled  by  the  rheostatic  switch. 

709.216.  ELECTRIC  HOSE  COUPLING;  M.  C.  CKiodwin.  Portland.  Me.  .App 
filed  Jan.   2,  1902.     Details. 

709.232.  CIRCUIT  BREAKER:  F.  A.  Merrick.  Johnstown.  Pa.  App.  filed 
March  21.  1900.  The  contiicis  arc  located  in  a  chamber  having  insuLinnB 
walls,  the  entire  chamber  being  in  a  magnetic  field. 


?<»o.i.sf>      KIrclric     Kailti>j«<l     .Switch 
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709.179— Machine     for    Winding    Diuni  .\r  niaiurct..      709.334 — Lead    Fuse    for    Electric    Circuits. 


)i.)t    thirst   rail    nuitably   protcctol 
ill   a  shoe  which  is  pivolally 


App.    filc^l    iH-i      :.    1. 
•iMivr  and  adapl< 
hung  on  the  car  a- 

r«»9.'»««  TROLLEV  t.UAKi>;  E.  (M«ne.  Point  it  Charles.  Canada.  App.  filed 
\pt\\    t6,   i9«2.     iVtails. 

yo9.ii3.  TROLLEY  IH>LE;  W.  Pullman  and  C  C,  Field.  Sodus.  N.  Y.  App. 
filed  1>er.   16,   1001.     Detail*. 

rot).i56.     EI.EtTRU    RAILROAD   SWITCH:   J.   A.   Joyce.  Cleveland.  Ohio. 
.\pp.    filctl    l»rc     17.    1901        .\n    etcvtro  magnetically    o|>erateit    switch    con- 
Inllcd  by  the  car  a«  it  p3s«e«  ox-rr  insulateil  sections  of  the  track. 

roo.isr.  JAR  FOR  STURAt  K  HATTERIES;  P.  Kennedy.  Brooklyn.  N.  Y. 
\  >p.  filed  Jan  6.  loo.v  Soft  buffers  are  arranged  around  the  walls  of  the 
cell  to  kerp  the  element  out  of  contact  with  the  sides  tiKrrof. 

roi.isH  FACSIMILE  TELEGRAPH:  E.  E.  Kleinschmidt.  New  York.  N.  Y. 
.App.   filed   Nov.  6.   1899-     l>ne  of  the  main  features  of  this  system  is  that 


709.234  ELECTRIC  CLOCK;  C.  J.  Moberg.  Jersey  City.  N.  J.  App.  filed 
May   26.   1897.     Details. 

709.143.  RAILWAY  SIGNAL:  J.  D.  Price.  Aurora.  HI.  App.  filed  Sept. 
di.  1900.     Details  of  circuit  and  apparatus. 

709.995  ELECTRICAL  SELF  PLAYING  MUSICAL  INSTRUMENT;  H.  E. 
Beach.  Newark.  N.  J.  .App.  filed  Sept.  3.  1901.  .\  construction  whereby 
certain  adjustments  of  the  moving  parts  can  be  effected  without  altering 
the  stroke  of  the  armature. 

709.JJ4.  LEAD  FUSE  FOR  ELECTRIC  CIRCUITS;  F.  H.  Krebs.  Copen 
hagcn.  Denmark.  .App.  filed  Oct.  25.  1901.  .A  fuse  plug  having  a  conical 
opening  in  one  end  adapted  to  receive  a  fuse  wire  having  a  conical  plug 
for  insertion  in  the  opening. 

709.43;  OZONIZING  APPARATL'S:  A.  Vosmaer.  Haarlem.  NetheHan.l? 
App    filed  Oct.  4.  1901.     (See  Current  News  and  Notes.) 
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Outlook  and  Inlook. 

Aside  from  Hurries  in  Wall  Street,  due  to  excessive  stock  specula- 
lion  and  manipulation,  the  conditions  of  the  country  at  the  present 
moment  are  every  way  encouraging,  and  could  hardly  be  better. 
Capital  is  well  employed  ;  labor  is  in  demand,  and  yet  so  far  from  over 
production  are  the  markets  that  manufactured  goods  show  a  tend- 
ency to  rise  in  price  the  moment  output  is  slackened.  It  would  ap- 
pear that  some  time  must  yet  elapse  before  the  country  has  reached 
in  facilities  the  full  measure  of  its  needs,  and  where  producers  must 
call  a  halt,  for  lack  of  demand.  Indeed,  if  it  were  not  for  the  large 
.>>upplies  brought  in  from  beyond  seas,  some  lines  of  industry  would 
be  suffering,  and  thus  American  trade  activity  has  done  much  to 
brighten  the  situation  in  Europe,  beclouded  by  German  depression 
and  by  the  strain  endured  in  England  through  the  long  struggle  in 
.\frica. 


While  the  home  outlook,  therefore,  is  encouraging,  there  would 
Ije  more  satisfaction  in  it  if  the  beginnings  made  of  export  trade  in 
many  branches 'were  not  nipp  d  in  the  bud  by  a  prosperity  which 
tempts  the  manufacturer  to  neglect  foreign  markets.  That  this 
check  has  been  felt  is  not  to  be  denied,  and  it  implies,  unfortunately, 
a  certain  amount  of  wasted  time  and  effort,  with  the  consequent  diffi- 
culties of  renewing  broken  connections  and  affiliations.  Complaints 
iiave  reached  us  from  parties  abroad  with  whom  a  start  had  been 
made,  but  who  find  now  that  they  must  wait  months  for  apparatus, 
or  that  it  is  not  particularly  cared  whether  their  orders  are  filled  or 
not.  On  the  contrary,  we  are  glad  to  know  that  some  manufacturers 
are  nursing  and  pushing  their  foreign  trade  steadily  and  persistently, 
knowing  how  intrinsically  valuable  it  is  in  increasing  the  volume  of 
production,  and  in  providing  new  outlets. 


Under  all  the  circumstances,  it  is  at  leasv  encouraging  to  find  that 
the  export  trade  in  August  was  excellent.  It  is  shown  by  the  figures 
of  the  Treasury  Bureau  of  Statistics  that  exports  of  manufactures 
liave  increased  $2,000,000  and  n.jre,  for  August,  over  the  same  month 
last  year,  and  are  not  less  than  $12,000,000  better  for  the  eight  months. 
We  are  inclined  to  consider  this  a  good  showing,  for  it  really  w  )uld 
not  have  been  surprising  if  there  had  been  no  export  manufactures  at 
all.  Factories  are,  moreover,  still  increasing  their  imports  of  raw 
materials,  which  have  come  to  constitute  a  striking  proportion  of 
the   import  movement. 


The  Detroit  Convention. 

.\nyone  who  has  had  the  experience  of  the  editors  of  this  journal 
in  attending  conventions  this  year — or  most  years  for  that  matter — 
might  be  forgiven  lOr  thinking  they  were  a  bit  overdone.  In  fact, 
we  have  heard  in  many  quarters,  from  manufacturers,  engineers. 
dealers  and  others,  a  complaint  that  conventions  were  becoming  so 
numerous  as  to  be  a  burdensome  tax  on  time  and  a  growing  expense 
that  showed  little  increase  in  return.  There  may  be  some  truth  in 
all  this,  and  we  note  even  now  a  tendency  for  different  bodies  of 
similar  or  allied  interests  to  get  together  at  the  same  time  and  place 
with  economy  in  many  directions  as  the  result.  Thus  the  centrifugal 
and  centripetal  forces  balance  again,  and  busy  people  are  rejoiced 
when  they  thus  find  that  they  can  kill  several  birds  at  the  one  con- 
vention, instead  of  spreading  themselves  and  their  ammunition  thinly 
over  several  in  succession  in  all  parts  of  the  coimtry.  The  convention 
habit  is,  indeed,  an  overmastering  one,  and  has  made  a  deep  mark 
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ill  .Anitrican  social  and  industrial  life.  There  are  lots  of  folk  who 
go  to  the  conventions  merely  for  the  badges,  the  souvenirs,  the  enter- 
tainments and  the  "good  time."  but  in  the  main  conventions  are  at- 
tended because  certain  lines  of  policy  are  to  be  defended  or  attacked. 
Ixrcausc  certain  common  interests  need  discussion,  because  inter- 
change of  experience  is  necessary,  because  professional  and  business 
ties  must  be  maintained,  because  a  representative  body  can  com- 
mand more  influence  and  respect  than  docs  a  man  who  puts  himself 
forward  to  advocate  his  own  pet  views  and  projects  or  air  some 
special  grievance  that  docs  not  hurt  any  public  interest. 


The  meeting  of  the  American  Street  Railway  .Association  at  Dc- 
roit  next  wc«k  is  one  of  the  conventions  that  could  not  be  spared. 
While  others  might  go  off  our  list  without  much  harm  to  anybody, 
if  Mjch  a  convention  as  this  had  not  been  instituted  it  would  be  forth- 
with called  into  existence.  We  arc  glad  to  know  that  in  every  respect 
the  meeting  promises  to  be  up  to  the  standard  of  recent  years.  The 
papers  and  discussions  have  risen  in  value,  and  concurrently  the 
allied  meetings  of  the  street  railway  accountants  have  done  much  to 
determine  and  universalize  the  best  practice  in  their  branch  of  the 
industry.  In  other  words,  the  annual  meeting  of  the  Association 
marks  each  year  a  stage  of  progress  and  improvement,  and  we  trust 
it  will  be  a  long  time  before  any  other  criticism  can  be  passed. 


The  Long  Arm  of  the  Trolley, 

The  electric  railway  dcvclopnunt  that  has  taken  place  around  De- 
troit, where  the  street  railway  convention  meets  next  week,  is  far 
more  striking  than  that  which  has  taken  place  within  the  city.  It 
is  not  to  be  forgotten,  to  the  hcjror  and  credit  of  Detroit,  that  the  fame 
and  memory  of  Charles  J.  Van  Depoele  arc  connected  with  pioneer 
electric  railway  work  within  her  limits,  and  that  other  experimental 
work  was  done  there,  going  back  to  the  earliest  stages  of  the  present 
development  In  fact,  it  might  be  said  that  few,  if  any,  cities  could 
claim  priority  over  Detroit  in  favoring  and  fostering  the  new  motive 
power  and  in  providing  an  opportunity  for  the  trolley  to  prove  what 
it  could  do  in  giving  the  public  cheap,  swift  and  improved  transporta- 
tion within  city  litnits.  If  in  some  respects  Detrt)it  may  not  have  kept 
abreast  of  the  limes,  though  we  opine  she  is  well  up  in  all  save 
conduit  trolley!*,  her  early  patronage  of  electric  railways  gives  her  a 
g<Ni(|  claim  to  the  gratitude  of  all  who  now  benefit  by  such  methods 
of  traction.  It  is  a  little  curious,  as  to  conduit  trolleys,  that  in  De- 
troit they  had  one  of  their  cnrliest  and  most  hopeful  exemplifications. 
We  have  personally  a  very  clear  and  pleasant  recollection  of  riding 
over  a  conduit  trolley  road  iti  Detroit  about  \SS(),  at  a  time  when  in 
the  same  vicinity  Mr.  Van  Depoele  was  still  working  at  the  aerial 
over-running  trolley  that  preceded  \\\c  under-running  trolley  wheel 
contact. 


Hut.  to  rc«uinc,  as  otir  pages  this  week  show,  it  is  around  Detroit 
and  all  over  the  fair  State  of  Michigan  that  the  tnost  notable  trolley 
development  hai  t;tkrn  place.  The  boon  that  the  trolley  can  be.  and 
j|lrea«ly  is  to  rural  communities  on  ihc  outer  side  of  the  suburbs,  is 
very  .Mrikingly  exemplified  in  the  work  to  which  Detroit  serves  as 
n  center.  Many  visitor's  to  Detroit  will-  find  special  interest  and 
profit  in  studying  this  important  development  and  aspect  of  the  art 
i>n  the  spot:  and  their  time  thus  occupied  will  be  well  spent. 


President  Scott's  Address. 

We  commend  to  all  of  our  reader*  the  admirable  presidential  ad- 
dress delivered  by  Mr.  C.  F  Scott  at  the  recent  meeting  of  the 
American  Institute  of  Klcctrical  Engineers,  which  is  reprinted  in 
full  elsewhere.  For  a--  including  a  concise  but  comprehensive  state- 
ment of  the  achievements  and  present  status  of  the  electrical  industrv 


and  proiession,  it  will  be  ui  intcrc?i  lo  everyone  laboring  m  uk  elec- 
trical field ;  and  as  pointing  out  how  the  usefulness  of  the  Institute 
may  be  extended,  it  carries  a  message  not  only  to  all  of  the  present 
members  of  that  body,  but  also  to  the  many  who  are  eligible  to  mem- 
bership and  whose  adhesion  would  so  materially  aid  in  furthering  the 
aims  of  the  Institute  and  in  spreading  its  activity  over  a  greater  area. 
The  engineer  will,  we  believe,  read  with  especial  pleasure  the  ad- 
dress, for  in  it  he  will  find  expressed  a  lofty  sense  of  the  real  dignity 
and  usefulness  of  his  profession.  In  this  day  when — momentarily 
only,  we  hope — commercialism  is  rampant  and  the  doctrine  of  force 
prime  Ic  droit  does  not  lack  open  exponents,  it  is  refreshing  to  re- 
alize that  the  technical  professions  not  only  cling  to  the  highest 
ideals  but,  in  comparison  at  least,  have  outdistanced  in  many  respects 
the  so-called  learned  professions.  Mr.  Scott  does  not  enter  into  the 
reasons  for  this,  but  undoubtedly  one  cause  is  the  engineer's  constant 
touch  with  Xature  and  her  laws  as  systematized  in  science.  In  the 
words  of  Prof.  John  Perry,  but  recently  president  of  the  sister 
British  society,  "To  utilize  the  forces  of  Nature,  to  combat  Nature,  to 
comprehend  Nature  as  a  child  comprehends  its  mother,  this  is  the 
pleasure  and  the  pain  of  the  engineer."  The  laws  of  nature  admit 
of  no  quibbling  but  call  for  absolute  rectitude  of  thought,  and  in- 
culcate that  truth  alone  will  stand.  Such  mental  environment  can 
not  have  other  than  a  wholesome  effect  on  character — on  right  think- 
ing in  all  matters. 


President  Scott  ti>uched  upon  the  subject  of  engineering  educa- 
'.ion,  which,  it  will  be  recalled,  formed  the  topic  of  Mr.  Steinmetz's 
liresidential  address  in  June  at  Pittsfield.  The  views  of  these  two 
leaders  in  their  profession  are  so  similar  and  so  completely  in  har- 
mony with  the  thought  of  many  educators  not  in  direct  touch  with 
practical  engineering,  that  they  merit  special  attention.  Mr.  Stein- 
uietz  maintained  that  it  is  not  the  function  of  the  schools  to  turn  out 
full-fledged  engineers  ostensibly  equipped  to  handle  engineering 
problems  of  any  magnitude ;  for  to  do  this  successfully  a  very  great 
•leal  of  practical  experience  is  required  which  cannot  be  imparted 
by  the  schools.  All  the  educational  institutions  can  do  and  should 
do,  is  to  fit  the  student  to  take  up  practical  engineering  work  a* 
efticiently  as  possible.  Their  true  role  is  to  give  the  student  .. 
thorough  understanding  of  the  fundamental  principles  of  electrical 
engineering  and  allied  science,  and  a  good  knowledge  of  the  method*. 
of  dealing  with  engineering  problems.  He  pronounced  memorizing 
an  entirely  useless  waste  of  energy,  since  when  needed  formulas  can 
be  derived  from  the  fundamental  principles  or  looked  up  in  the 
literature.  President  Scott  considers  the  best  education  is  that  ■ 
which  theoretical  training  in  fundamental  principles  predominatr^ 
that  the  true  function  of  practical  work  in  a  broad  engineering  e<l-' 
cation  is  not  to  produce  skilled  workmen  or  full-fledged  enginect- 
but  it  is  f"  supplement  theoretical  work,  making  it  definite  and  cer- 
tain, so  that  the  student  may  properly  assimilate  the  instruction 
which  he  receives.  That  a  student  should  not  make  his  mind  a 
storehouse  of  facts,  but  he  should  leam  where  facts  and  informa- 
tion can  be  obtained  and  how  to  use  them ;  that  logical  thinking  and 
clear  expression  and  general  culture  are  indispensable  in  a  pr 
fcs<.ion  that  comes  in  touch  with  so  many  departments  of  science 
and  engineering,  as  well  as  industrial  and  commercial  and  social 
activity:  and  that  he  must  be  a  broad  man  with  a  broad  educational 
foundation  who  would  aspire,  with  any  well-founded  hope,  to  the 
fullest  usefulness  and  success. 

The  address  contains  a  number  of  valuable  stiggestions  as  to 
specific  ways  in  which  the  work  of  the  Institute  may  be  broadened 
and  advanced,  perhaps  the  most  important  r  t  which  relate  to  local 
meetings   in  various  parts  of  the  country,  and  at  universities  and 
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tecliiiical  scliooLs  w  it):  electrical  engineering  departments.  A  step 
in  this  direction  was  taken  by  including  in  the  new  constitution  a 
provision  for  State  and  District  organizations,  but  thus  far  this  has 
been  without  effect.  This  has  probably  resulted  not  from  lack  of 
approval  of  the  measure,  but  because  of  want  of  leadership.  In  the 
case  of  organizations  like  the  American  Institute  of  Electrical  Engi- 
neers, the  concern  of  all  is  apt  to  be  considered  the  concern  of  no 
one  in  particular,  and  unless  one  or  several  persons  take  the  initiative, 
nothing  is  usually  done.  It  is,  therefore,  gratifying  to  know  that  Mr. 
Scott  would  make  the  organization  of  local  bodies  a  feature  of  his 
administration,  and  all  who  may  help  should  consider  it  a  duty  to  lend 
their  aid  in  the  good  work.  If  in  each  locality  one  or  two  members 
were  to  put  a  shoulder  to  the  wheel,  success  would  be  assured ;  for 
no  expense  to  the  local  membership  is  involved,  and  the  benefit  to  be 
derived  is  so  obvious  that  once  started,  a  movement  should  be  sure 
of  attaining  its  end.  The  suggestion  to  organize  meetings  at  schools, 
though  an  innovation  here,  is  fortified  by  the  fact  that  such  a  prac- 
tice has  been  long  established  in  Great  Britain,  where,  we  believe, 
all  of  the  more  important  professional  bodies  have  a  student  class  of 
membership.  Aside  from  the  benefit  to  the  students,  such  a  measure 
would  be  of  great  value  to  the  Institute  through  the  increase  of  mem- 
bership that  would  result,  since  upon  graduation  few  would  feel 
like  severing  the  bond  established  at  school  with  the  organization 
representing  the  profession  in  which  they  are  to  gain  a  livelihood. 


New  Westinghouse  Railway  System. 

While  Mr.  Lamnie's  Institute  paper,  which  is  reprinted  in  full 
elsewhere  in  our  columns,  gives  some  interesting  details  of  the  alter- 
nating-current system  to  be  used  on  the  Washington-Baltimore  line, 
it  falls  far  short  of  being  an  adequate  engineering  presentation  of  the 
subject.  It  is  particularly  disappointing  with  respect  to  details  as 
to  the  manner  in  which  sparking  is  obviated  at  the  commutator  of 
the  type  of  motor  to  be  used — a  matter  of  supreme  interest  in  view 
of  the  fact  that  this  has  been  an  obstacle  that  heretofore  has  baffled  all 
attempts  to  utilize  in  any  line  of  work  the  series-wound  commutator 
alternating-current  motor,  if  we  except  small  fan  motors  and  fleet- 
ing use  of  its  properties  in  starting.  The  system  as  a  whole  is, 
however,  certainly  a  striking  innovation  in  railway  practice,  worthy 
of  serious  consideration.  We  have  again  and  again  urged  the  neces- 
sity of  getting  to  work  on  an  alternating-current  system  of  some 
sort,  and  we  take  great  pleasure  in  the  prospect  of  really  thorough 
tests  on  a  large  scale,  such  as  will  soon  be  made  with  the  Arnold  and 
this  latest  system.  As  to  the  particular  methods  to  be  used  in  this 
instance,  they  must  stand  or  fall  on  their  own  merits.  We  do  not 
feel,  however,  that  Mr.  Lamme  has  fully  expressed  the  relation  of 
alternating  to  direct-current  methods  in  railway  working.  The 
modern  railway  motor  is,  truly  enough,  a  series-wound  machine,  but 
it  is  far  from  possessing  the  typical  field  characteristics  of  a  series- 
wound  constant-potential  system.  As  railway  motors  are  actually 
constructed,  the  fields  are  pretty  well  saturated  at  all  working  loads 
to  secure  elflcient  use  of  the  material,  and  as  a  matter  of  fact  their 
strong  point  is  not  the  connection  of  the  fields  but  the  beautifully 
effective  way  in  which  they  have  been  adapted  to  series-parallel  con- 
trol, which  is  the  keystone  of  modern  interurban  practice.  So  far 
as  speed  control  is  concerned,  it  can  be  obtained  by  rheostats  in  the 
secondaries  of  polyphase  motors  quite  as  well  as  in  pure  rheostatic 
control  of  direct-current  railway  motors,  but  the  former  do  not  yet 
lend  themselves  readily  to  the  series-parallel  arrangement,  and  hence 
are  at  a  disadvantage.  Obviously,  a  single  running  contact  is  highly 
desirable  with  any  type  of  motor,  and  this  the  new  Westinghouse 
scheme  has  to  its  credit,  although  in  its  first  application  it  has  to  face 
the  annoyance  of  installing  a  double  trolley  and  using  it  over  part  of 
the  proposed  route 


The  series-wound,  low-f requeue},  alternating-current  motor  is  a 
rather  old  acquaintance,  although  it  has  never  before  been  worked 
out  on  apparently  so  business-like  a  scale.  The  late  Rudolf  Eickemcyer 
buili  several  interesting  machines  of  this  type,  and  a  little  later  they 
were  proposed  by  Prof.  Forbes  in  connection  with  the  Niagara 
plav...  The  trouble  heretofore  met  in  the  premises  has  been,  as 
.-tated  before,  irremediable  sparking,  which  Mr.  Lamme  says  has 
been  averted  in  the  present  instance.  If  this  contention  is  substan- 
tiated the  icsult  reflects  infinite  credit  on  the  designer,  and  will  open 
up  an  entirely  new  field  in  alternating-current  practice.  The  hyste- 
rctic  losses  in  such  motors  are  obviously  serious  even  at  low  fre- 
quency if  the  iron  is  worked  at  anywhere  nearly  as  high  saturation 
as  is  the  rule  in  direct-current  motors,  and  while  no  figures  on  the 
weights  of  the  new  motors  are  given,  we  shall  be  surprised  if  they 
are  not  greatly  in  excess  of  current  practice.  Their  characteristics 
under  brake  tests,  given  in  the  paper,  are  excellent,  and  particularly 
the  high  average  power  factor  and  efficiency.  It  is  to  be  regretted 
that  the  efficiency  at  low  speeds  obtained  by  the  inductive  regulator, 
and  including  the  apparatus,  were  not  added,  since  in  railway  work- 
ing this  is  a  very  important  matter.  Ordinary  direct-current  equip- 
ments have  in  virtue  of  the  series-parallel  arrangement  a  very  econ- 
omical low-speed  point,  and  if  the  alternating-current  device  can 
show  a  similar  advantage  it  has  certainly  scored  an  important  point. 
We  would  much  like  to  see  a  comparative  set  of  efficiency  tests  at 
car  speeds  of,  say,  ten  to  twenty-five  miles  per  hour,  and  during 
acceleration,  obtained  from  the  new  alternating  equipment  and  from 
a  standard  foui-motor  car  equipment  of  the  ordinary  kind.  But, 
after  all,  the  main  thing  is  the  high  voltage  of  distribution  possible 
when  using  alternating-current  methods,  and  one  could  well  afford 
some  loss  and  inconvenience  in  the  motors  to  secure  so  valuable 
an  end. 


The  new  plan  has  a  material  advantage  over  the  polyphase  railway 
systems  developed  abroad  in  the  use  of  a  single  running  contact, 
albeit  the  initial  road  cannot  reap  the  full  benefit  in  the  case. 
Whether  this  advantage  compensates  for  the  need  of  a  commutating 
motor  is  a  question  that  experience  only  can  answer.  In  this  country 
there  is  a  deep-rooted  objection  to  double  trolley  sj-stems  that  no 
ordinary  considerations  can  overcome  and  certainly,  other  things 
being  equal,  a  single-phase  system  will  have  a  great  advantage.  But 
to  obtain  a  firm  hold  on  railway  practice,  an  alternating  system  of 
any  character  must  show  operative  qualities  of  a  higher  order  than 
have  yet  been  in  evidence  here  or  abroad.  There  are  now  a  number 
of  polyphase  roads  scoring  at  least  limited  successes,  and  b-  sides  the 
Arnold  system  soon  to  be  tried,  there  is  in  an  experimental  stage  the 
system  proposed  by  Emil  Huber,  based  upon  the  Ward  Leonard  sys- 
tem of  motor  control,  which,  despite  obvious  complication,  promises 
a  delicacy  and  efficiency  in  speed  control  far  greater  than  has  yet 
been  practically  shown  by  any  system  employing  alternating  motors. 
The  new  Westinghouse  apparatus  must  run  the  gauntlet  of  all  these 
as  well  as  get  the  better  of  the  direct-current  system  with  converter 
substations,  before  it  can  take  a  prominent  place  in  the  art,  and  the 
task  is  not  a  light  one.  But  a  simple  alternating-current  railway  sys- 
tem has  so  many  points  in  its  favor  that  daring  experiments  are 
amply  justified,  and  we  trust  that  the  new  system  will  fully  realize 
the  hopes  of  its  organizers.  It  is  relatively  simple,  easy  of  installa- 
tion, and  aside  from  the  motors  themselves,  is  composed  of  well-tried 
elements.  While  the  motors  are  of  a  type  that  has  not  hitherto  been 
successful,  and  which  has  been  assiduously  shunned  by  constructors, 
the  art  of  design  has  advanced,  and  the  very  low  frequency  chosen 
is  favorable  to  commutation,  so  that  it  would  be  rash  to  predict  diffi- 
culties. Certainly  the  project  is  in  most  competent  hands  and  merits 
the  closest  attention  on  the  part  of  engineers.  We  shall  watch  it 
with  the  greatest  interest,  and  hope  for  early  and  successful  results. 
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Large  Gifi  to  A.  L  E.  E.  Library. 

Ai  the  recent  meeting  of  llic  American  Institute  of  Electrical  En- 
gineer*, Prtftident  Scott  announced  that  the  Library  Committee  had 
rcccited  from  Mr.  C.  O.  Mailloux  a  check  for  $1,028.23.  representing 
the  co»t  of  purcha!»c  and  binding  of  a  number  of  valuable  sets  of 
ii>  of  Fren  ■  !ic  societies,  and  other  books.    The  an- 

:it   wa»  al  hat   Mr.   Mailloux  will  donate  to  the 

lii,iaj>  a  sum  of  mo«K>.  ilic  of  which  will  be  suf- 

fi.  !<^f  t'^  p.ny  the  future  cost  >  :  -  such  of  the  periodical 

has  prtsciitcd  to  the  Libiary  that  are  yet  current, 
;.  the  cost  of  binding  the  same.    The  above  donation. 
It  may  be  added,  is  in  addition  to  a  full  set  of  Comptcs  Rendus 
from  183s  to  1897   (130  volumes),  which  Mr.   Mailloux  presented 
lo  the  Library  about  eighteen  months  ago,  the  cost  of  which,  in- 

cludi*:.   '    !f-morocco  binding,  was  $317.     Following  is  a  list  of 

Mr.  latest  donation:  Histoire  et  Memoires  de  TAcademic 

V  idOb-i/jH;  171  vols.    Memoires  de  I'Academie 

.Ncric<i.     1816-1900;  45  volumes  and  General  In- 

.;.  '.ji  ; i':i->!it«s   par    Divers   Savants   a   TAcadcniie   des 

.^  :.  II.  .  -       .\.  n    .'^Mn-      31    volumes.      1827-1894.     Abridgement   of 

HiMoirc   cl    Memoires   de   I'Acadcniic    Royalc   des   Sciences.      1666- 

171H;   I   volume.     The  Philosophical  History  and  Memoires  of  the 

ko\al  .Academy  of  Sciences  at  Paris.     English  Abridgement.     1699- 

I --•'>:  5  vols.     Historic  de  I'.Academie  des  Sciences.     By  Maindron. 

I.S.M.K;  I  vol.    Collection  Academique.    Memoires  read  before  leading 

l.tii<i|>ran  scientific  societies.     1755-1770;  9  vols.     Recucil   de   Me- 

inoircA.     Memoires  read  before  leading  European  scientific  .societies. 

4  vols.    Annales  de  Chiniie  ct  Physique.     1789- 1900;  303 

I  V0I.S.  indexes.    Journal  do  Physique.     1872- 1900;  29  vols. 

iiriit  de<.  Oeslerr.     Ingenicurs  und  .Architckcn  Vcrcin.     1855- 

Roth   weekly  and   monthly  editions.     Zeitschrift   fur  Instru- 

•  !i.     1K81-1901  :  21  vols.     It  is  understood  that  Mr.  Mail- 

iiilhori/cd  the  Library  Committee  to  complete  at  his  cost 

the  set  of  French  Memoirs,  which  re<|uires  only  the  volumes  fron> 

I--.V  I..  iVi^.    I,,  make  it  complete  from  iT//)  to  date 


Electric  Cars  for  New  York  Underground. 

\>  the  time  approaches  for  the  equipnjcnt  of  the  underground 
r.>.i<I  in  Ne%v  York  City,  detaiU  of  the  cars  become  interesting.  The 
following  data  compares  them  with  the  cars  on  the  Manhattan  Ele- 
\atrd : 

Length  o\cr  (ilatforms— Intcrlxirough.  50  feet  i  inch:  Manhattan, 
4"  fret  t  inch. 

Length  over  car  limly— Inlerborough.  42  feet  7  inches;  Mat;hat- 
tan.  30  fret   10  inches. 

Wheel-base  of  motor  truck— Interlxjrough.  h  feet  8  inches;  Man- 
hattan, 6  feet. 

Width  over  window  slooU — Intcrltorough.  8  feet  iiS  inches; 
Manhnltan,  8  feel  g  inches. 

Width  over  sheathing— Inlerl>orough.  8  feet  9^4  inches;  Manhat- 
lan.  H  fret  7  mches. 

Width  o»cr  deck  caves  moulding — Interl»orough,  8  feet  5  inches ; 
Manhattan,  8  feet  9}  /  inches. 

Width  over  clcrc  slory— Interborough.  5  feet  9  inches;  Manhat- 
tan ;  5  fret  ^Yt  inches. 

Height  top  of  rail,  center  draw-bar— Interliorough.  2  feet  5  inches; 
Manhattan.  2  feet  5  inches. 

Ilright  top  of  rail  over  platform— Inlcrlmrough.  3  feet  8  inches; 
Manhattan.  3  fret  o  inchc*. 

Height  top  of  rail  <<vrr  roof— Interl>«>rough.  t2  feet:  Manhattan. 
\J  fret  loH  inchc* 

The  car*  have  been  framed  to  l>e  extra  -trong  in  all  respects ;  the 
under  framing  is  a  composite  one  of  steel  shapes.  The  platforms 
are  vestibulcd  with  stationary  end  partition,  providcti  with  anti- 
tolc^coping  steel  1»ars  set  on  edge  and  running  from  the  under  side 
of  platfoim  end  «ill  to  the  car  UM^i  These  steel  cars  are  framed  into 
a  continuous  end  plate  underneath  the  platform  in  such  a  way  that 
in  order  to  have  one  platform  ride  over  the  other  eight  square  inches 
of  steel  will  have  to  be  sl,rarcd  ofT.  The  platforms  are  also  arranged 
with  the  patented  coupler  and  bufTcf.  giving  a  continuous  footway 
Wtwcen  the  cars  at  all  times. 

The  plat  font,  vestibules  are  provided  on  these  sample  cars  with 
\ario\i>.  fvprs  of  do<^rs  and  >iiri-li.Tiii>;iii  f.^r  on^ralins  the  same    in 


order  that  the  most  serviceable  arrangement  may  be  decided  upofl 
after  comparison  of  the  various  devices.     In  all  cases  the  platf  : 
will  be  closed,  providing  absolute  safety  for  passengers   on   '.   . 
speed  trains.    It  will  be  noted  from  the  dimensions  given  aboN 
the  car  is  narrower  at  the  eaves  than  at  the  floor  line.    This  wa- 
to  give  the  greatest  possible  width  of  car  for  comfortable  .- 
and  at  the  same  time  to  conform  10  the  clearance  of  subw;^ 

CUT\V>. 

Various  arrangements  and  types  of  seals  have  been  tried  in  these 
cars,  with  a  view  to  making  a  selection  of  the  most  comfortable  and 
serviceable  seats.  In  general,  the  seating  arrangement  is  very 
similar  to  that  used  on  the  Manhattan  Elevated  road,  this  arrange- 
ment having  been  found  by  experience  to  be  best  adapted  for  the 
class  of  service  contemplated.  The  cars  are  arranged  to  seat  52 
passengers,  the  Manhattan  cars  seating  48. 

The  trains  will  be  made  up  of  motor  and  trailer  cars  as  the  require- 
ments of  the  service  demand,  the  interior  of  the  cars  being  the 
for  cither.  The  motor  cars  will  be  equipped  with  two  n. 
mounted  on  one  truck  at  one  end,  whereas  the  trailer  cars  will  have 
no  motors.  The  cars  will  be  equipped  with  automatic  air  brakes, 
electric  lights,  head  lights,  heating  apparatus,  and  the  ordinary 
equipment  required  for  operation.  Model  cars  have  been  submitted 
by  manufacturers,  and  it  is  said  that  the  Interborough  Company  will 
order  800  as  a  first  equipment. 


Advertising  for  Telegraph  Business. 


That  even  the  old  business  of  telegraphy  may  be  stimulated  and 
benefitted  by  advertising,  as  are  telephony  and  electric  lighting,  has 
hardly  been  suspected  by  some  of  the  gray-beards  and  conserva- 
tives, but  we  give  below  the  experience  of  Mr.  G.  Herbert  Wright, 
manager  of  the  Postal  Telegraph  office  in  Danvers.  Mass.  When 
tne  Postal  office  was  established  in  Danvers  it  was  practically  against 
the  judgment  of  the  company,  but  was  instituted  by  request  of  the 
town  officials,  as  reciprocation  for  certain  municipal  privileges.  Mr. 
Wright  says :  "I  first  took  charge  of  the  local  office  of  the  Postal 
Telegraph-Cable  Company  as  its  manager  on  the  afternoon  of  Jan- 
uary 22,  1897.  Up  to  this  time  the  Western  Union  Company  had 
enjoyed  the  monopoly  of  the  telegraph  business  and  had  fought 
hard  to  k<;cp  the  new  competitor  out.  but  without  success,  and  I 
was  |)laced  in  charge  of  the  new  enterprise.  It  was  something  of 
an  experiment  on  the  part  of  the  Postal  Company,  and  I  realized 
that  much  depended  on  my  personal  attention  to  and  hustling  for 
business,  if  the  experiment  was  to  be  a  success  in  a  town  the  size  of 
Danvers 

"Our  office  was  opened  at  first  in  the  Danvers  Mirror  printing 
oflice.  on  the  second  floor  of  the  Ropes  Block.  I  had  a  good  chance 
to  study  advertising  in  all  its  phases,  and  decided  to  try  it  as  a 
means  of  getting  business.  I  placed  an  advertisement  in  the  Mirror. 
changing  its  subject  from  time  to  time.  I  also  ran  catchy  ads  no« 
and  then  in  the  daily  paper.  I  was  very  careful  to  avoid  any  refer 
encc  to  my  competitor,  simply  booming  my  own  company.  Onl> 
a  few  months  passed  before  things  began  to  get  interesting.  The 
Western  I'nion  were  losing  business  to  a  great  extent,  and  it  wa- 
coming  my  way.  I  was  centrally  located,  and  hammered  away  on 
that  fact.  They  were  not.  In  the  summer  of  1898  they  moved  their 
office  to  a  drug  store  a  few  doors  below  me  on  the  same  side  of  the 
street,  on  a  ground  floor.  .About  this  time  I  had  a  wire  placed  in 
my  residence,  enabling  me  to  handle  business  at  all  hours  of  the 
night,  and  I  advertised  this  extensively.  During  the  summer  of 
1899  ''  l>ecame  evident  that  our  quarters  were  inadequate,  and  I 
secured  much  larger  space  in  the  Colcord- Richard  son  Company'^ 
store  on  a  ground  floor. 

"It  was  at  this. time  that  I  began  more  extensive  and  systematic 
advertising.  I  also  t<-»<ik  the  agency  for  a  number  of  steamship 
lines,  and  in  advertising  them  always  made  it  a  point  to  work  in 
the  Postal  Telegraph  office.  Starting  at  practically  nothing  fivf 
years  ago,  I  have,  in  the  face  of  persistent  opposition,  built  up  a 
good  business  for  the  office,  and  placed  it  on  a  paying  basis." 


Naval  Wireless  Telegraphy. 


Letters  and  words  were  successfully  transmitted  on  September  2 
from  the  Naval  Academy  at  .\nnapolis  to  Washington.  D.  C.  b 
means  of  the  Slabv-Arco  svstem. 


October  4,  1902. 
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Detroit  Electric   Railways. 


AS  one  of  the  first  cities  to  earnestly  take  up  the  electric  rail- 
way, and  one  of  the  very  earliest  to  enter  the  interurban  field, 
Detroit,  Mich.,  was  a  fitting  selection  for  a  meeting  place  of 
the  American  Street  Railway  Convention.  In  view  of  the  increas- 
ing interest  in  interurban  railways  it  would  indeed  be  a  problem 
to  find  a  locality  where  the  current  developments  in  this  branch 
can  be  better  observed  than  in  the  vicinity  of  the  City  of  the 
Straits. 

The  railway  systems  centering  in  Detroit  are,  with  the  exception 
of  the  Ypsilanti,  Ann  Arbor  &  Jackson  road — a  purely  interurban 
line — controlled  by  the  Detroit  United  Railway  Company.  In  addi- 
tion to  the  city  lines  there  are  five  interurban  systems,  as  follows  : 
Detroit  &  Pontiac  Railway  (Pontiac  Division),  36.52  miles;  De- 
troit, Rochester,  Romeo  &  Lake  Orion  Railway  (Flint  Division), 
85.31  miles;  Detroit  &  Northwestern  Railway  (Orchard  Lake  Di- 
vision-), 58.77  miles;  Wyandotte  &  Detroit  River  Railway  (Wyan- 
dotte Division),  10.78  miles,  and  Detroit  &  Port  Huron  Shore  Line 


capitalization  of  the  interurban  lines  averages  about  $40,000  per 
mile  of  track,  about  equally  divided  between  stock  and  bonds.  The 
annual  earnings  per  mile  of  track  average  about  $3,500.  An  inter- 
esting development  in  the  Detroit  interurban  service  has  been  a 
preference  for  the  purchase  of  right-of-way  instead  of  relying  upon 
franchises,  which  experience  has  shown  are  apt  at  one  time  or  an- 
other to  give  rise  to  embarrassment. 

The  operation  of  such  long  lines  of  interurban  railroad  naturally 
brought  forward  many  problems  for  solution.  The  situation  is 
quite  dififerent  with  respect  to  steam  railroads,  owing  to  the  many 
turn-outs,  short  curves  and  the  constant  stopping  for  passengers. 
On  the  Rapid  Railway  System  much  care  is  giving  to  the  training 
of  the  operating  per.sonnel,  an  apprenticeship  of  four  to  six  weeks 
being  required  for  a  motorman.  This  system  employs  about  80  mo- 
tormen  and  conductors  for  regular  service,  with  from  10  to  20  extra 
men.    On  this  system  the  average  ride  per  passenger  is  12  miles. 

We  give  below  a  general  description  of  the  generating  and  dis- 
tributing plants  of  the  Detroit  United  Railway  System,  of  the 
Rapid  Railway  System  and  of  the  independent  line,  the  Ypsilanti. 
Ann   .Arbor  &  Jackson   Railway.     Elsewhere  appears   a   description 


Fig.  I. — Power  Plant   Detroit^  Ypsilanti,  Ann  Akbor  and  Jackson  System. 


Railway,  109.57  miles.  The  last  mentioned  is  operated  independ- 
ently and  known  popularly  as  the  Rapid  Railway  System.  The  total 
interurban  mileage  is  thus  301.15,  which  added  to  187  miles  of  city 
lines  gives  the  United  Company  a  total  mileage  of  488.15. 

The  independent  interurban  company  above  mentioned  operates 
100  miles,  thus  making  the  total  length  of  interurban  line  ternunat- 
ing  in  Detroit  401.5  miles.  The  interurban  roads  serve  about  60 
towns  and  cities,  the  most  distant  being  Jackson  on  the  Ypsilanti 
road,  76  miles,  the  fare  being  $1.05  and  the  running  time  3  hours 
and  45  minutes ;  Port  Huron,  on  the  Rapid  Railway,  jt,  miles,  the 
running  time  3  hours  and  25  minutes,  and  the  cost  90  cents  for  the 
trip;  and  Flint  on  the  Flint  Division  of  the  United  Railway,  the 
distance  being  68  miles,  the  fare  $1,  and  the  running  time  3  hours 
and  15  minutes.  The  population  of  the  towns  and  villages  served 
by  the  interurban  system  is  about  130,000;  if  to  this  is  added  the 
rural  population  of  20,000  the  population  per  mile  is  374. 

The  service,  with  some  few  exceptions,  is  hourly.  While  the  city 
speeds  average  about  20  miles  per  hour,  a  maximum  speed  as  high 
as  40  to  45  miles  per  hour  is  made,  and  in  exceptional  cases  as  high 
as  50  miles.  The  present  equipments  comprise  4  motors  of  60  to  75 
horse-power  per   car.   the   car   seating   from   50  to  60  people.     The 


in  detail  by  Mr.   S.   T.   Dodd,  of  the   Flint  Division  of  the  L'nited 
Railway. 

Owing  to  the  short  interval  of  time  that  has  elapsed  since  the 
United  Railway  took  over  the  four  suburban  lines  which  it  operates 
directly,  no  comprehensive  plan  has  yet  been  applied  with  respect 
to  the  generation  and  distribution  of  power,  the  several  plants 
taken  over  being  utilized  at  present  as  far  as  possible.  On  the 
Orchard  Lake  division  running  to  Farmington,  Northville  and 
Orchard  Lake  the  power  distribution  is  all  by  direct  current  w^th 
boosters  from  a  power  house  at  Farmington  Junction.  On  the 
Pontiac  division  the  distribution  is  all  by  direct  current  from  a 
power  house  at  Birmingham.  On  the  Flint  division,  running  from 
Royal  Oak  Junction  to  Rochester,  Romeo,  Lake  Orion  and  Flint, 
there  is  a  direct-current  power  house,  at  Rochester,  which,  with 
the  aid  of  a  booster,  feeds  south  14.6  miles  towards  Detroit  as  far 
as  Royal  Oak,  and  also  to  Romeo  and  toward  Lake  Orion.  A  de- 
scription in  detail  of  this  power  house  and  the  distribution  there- 
from is  given  in  Mr.  Dodd's  article,  above  referred  to.  The  inter- 
urban line  to  Wyandotte  is  run  from  the  city  power  houses  with 
the  aid  of  a  booster  and  a  280-ampere  hour  storage  battery  at 
Ecorse. 
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The  city  power  distribution  of  the  Detroit  United  Railway  Com- 
pany is  all  by  direct  current  from  two  power  houses,  located  diag- 
onally across  the  street  from  each  other  near  Riopelle  Street  and 
the  river  front.  One  of  these  power  houses  was  originally  built 
by  the  Detroit  Citizens'  Street  Railway  Company,  and  is  called 
Sution  A.  The  other  was  built  by  the  Detroit  Railway  Company 
and  is  called  Station  B.  Since  the  consolidation  the  operation  of 
these  two  power  houses  has  been  combined  in  a  rather  unusual 
manner.  The  switchboard  for  both  power  houses  is  centralized  in 
one  power  houMr.  and  the  two  power  houses  are  operated  electrically 
just  as  if  they  were  one,  although  the  engines  and  generators  are 
under  different  roofs  with  a  street  intervening,  and  nothing  but 
telephonic  means  of  (piick  communication  between  them.  The  posi- 
tive generator  switchboard  leads  and  shunt  field  leads  in  Station  B 
are  run  across  the  street  to  the  other  power  house,  and  there  termi- 
nate on  regular  generator  panels.  No  switches  are  located  in  the 
Station  B,  save  the  equalizing  switches  on  the  generators,  and  these 
arc  on  the  negative  side.  The  negative  leads  have  no  switches,  but 
are  conwcted  permanently  to  the  negative  and  ground.  All  other 
switches  are  in  Station  A. 

The  average  length  of  the  leads  from  the  Station  B  generators  to 
their  swiichl>oard  i)anels  in  the  other  power  house  is  about  600  feet. 
The  generator  leads  between  the  two  power  houses  are  carried  on 
poles  just  as  if  they  were  feeders.  Only  the  positive  leads  are 
brought  to  the  switchl)oard  in  any  case,  and  consequently  all  switch- 
ing is  on  the  positive  side.  The  equalizing  switches  being  on  the 
machines  the  only  main  switch  needed  on  a  generator  panel  is  a 
IKisitivc  switch  and  circuit  breaker.  This  arrangement  has  worked 
to  the  entire  satisfaction  of  all  concerned.  It  makes  it  easy  to  shut 
down  either  one  of  the  power  houses  at  night,  and  practically  makes 
one  power  house  of  them,  as  far  as  carrying  the  load  is  concerned. 
The  number  and  capacity  of  the  generators  in  operation  can  be  ad- 
justed to  the  load  so  as  to  give  the  generators  a  more  economical 
load  with  this  arrangement  than  if  they  were  supplying  different 
sets  of  feeders. 

Another  feature  of  interest  about  the  switchboard  is  the  use 
of  three  sets  of  bus-bars,  which  makes  it  possible  to  run  feeders  on 
any  one  of  three  diflTercnt  voltages.  Two  sets  of  bus-bars  are  run 
the  entire  length  of  the  frt-der  lK),Trd.  and  a  third  bus-bar  runs  part 
of  the  length.  Part  of  the  feeders  can  be  connected  to  either  the 
high  or  low  bus-bars,  and  part  can  be  thrown  on  the  low  or  me- 
dium bu«i-bars.  ICach  feeder  has  a  double  throw  single-pole  switch 
for  connecting  to  cither  set  of  bus-bars.  There  is  a  paralleling 
switch  l)etwcen  the  mediiuii  and  high  voltage  bus,  so  that  these  cm 
be  thrown  t«>gether.  The  voltage  of  the  highest  bus  is  about  625. 
that  of  the  mediiun  575  and  that  of  the  lowest  550  when  operated 
independently.  Generators  \,  2,  y  and  4,  which  arc  IcKated  in  Sta- 
tion A  (the  one  in  which  the  switchboard  is  located)  are  arranged 
to  connect  with  the  low-vollagc  bus-bar  as  shown.  Generators  5. 
(».  7  a"d  K  in  Stati<m  B,  across  the  street,  have  their  main  "twitches 
arranged  to  connect  the  medium  or  575-volt  bus.  Cienerator  9  in 
Station  B  \\a\  on  its  switchboard  panel  two  single-pole  single-throw 
main  nwitchei.  by  which  it  can  be  connected  to  either  the  medium 
bus  in  parallel  with  5.  6.  7  and  8,  rtr,  «m  the  high-voltage  bus-bar';, 
b)  itself  as  p  625-volt  machine. 

When  the  two  .switches  on  the  panel  of  No.  9  arc  closed  the  effect 
is  that  of  lnro>%ing  the  medium  and  high-voltage  bus-bars  in  paral- 
lel, just  a*  if  the  paralleling  switch  between  the  two  were  cl«»sed, 
and.  in  fact,  lx»th  the  par.illeling  switch  and  the  two  generator 
switches  are  usually  closed  when  these  busses  are  to  be  run  in  paral- 
lel. The  6^5-volt  bus  is  run  separately  when  the  load  is  heavy  on 
outlying  Ir.illey  sections.  When  there  is  not  such  a  load,  and  for 
purposes  of  economical  loading  of  machines,  it  is  desirable  to  run 
the  high  and  mrdi\un  v<dtage  bus-bars  in  parallel,  they  arc  so  con- 
f.'Cicd.  Out  of  },jt  feeders  leaving  this  Ijoard.  22  are  arranged  for 
connection  to  the  high  and  medium  bus-lwrs.  and  10  can  be  con- 
nected to  the  low  or  medium  bus.  One  matter  which  influenced  the 
arrangement  of  the  switchlx^ard  as  it  exists  at  present  was  the  fact 
that  the  generators  1  to  ,S  cannot  be  raised  as  high  as  6^5  volt*. 
With  the  present  arrangement  they  can  be  run  on  the  shorter  feed- 
ers, while  generator  o.  in  jxiwer  house  B.  supplies  the  feeders  re- 
quiring the  higher  voltages  when  necessary. 

In  connection  with  this  company's  direct  current  distribution  in 
the  city  of  Detroit,  two  sets  of  storage  batteries  are  employed,  and 
on  the  Wyan«lotte  and  Trenton  interurban  line,  which  is  fed  by 
direct  current  and  boosters  from  these  city  power  houses,  there  is 


also  a  storage  battery.  One  of  these  city  batteries  is  located  at 
Station  A  and  the  other  in  the  northern  central  part  of  the  city. 

The  Rapid  Railway  System  was  among  the  first  of  the  interur- 
ban electric  roads  of  the  country  to  adopt  an  extensive  system  of  al- 
ternating-current distribution.  The  power  house  which  generates 
all  the  electrical  energj-  used  by  the  Rapid  Railway  system  is  lo- 
cated at  New  Baltimore,  on  Lake  St.  Clair,  close  to  the  line  of  the 
road,  and  supplies  about  no  miles  of  city  and  interurban  line. 
There  are  three  units  of  500  kilowatts  each,  the  generators  being 
three-phase,  390-volt  machines,  and  the  engines  Westinghouse  tan- 
dem compound  condensing  2iJ,'2-inch  and  37-inch  by  22-inch  stroke. 
The  two  exciters  are  35-kw,  125-volt  direct-current  generators,  di- 
rect connected  to  Westinghouse  compound  engines.  In  the  boiler 
plant  four  Babcock  &  Wilcox  water-tube  boilers  are  equipped  with 
Roney  mechanical  stokers.  A  centrifugal  pump  raises  the  water 
about  21  feet  for  use  in  the  Worthington  jet  condensers,  which  arc 
located  just  under  the  boiler-room  roof.  Induced  draft  is  used, 
there  being  two  steam-driven  draft  fans,  either  one  of  which  is  suf- 
ficient to  maintain  draft  for  the  plant.  Before  passing  to  the  draft 
fans  and  the  low  stack,  the  flue  gases  are  put  through  Green  econo- 
mizers, which  reduce  the  temperature  of  the  stack  gases  from  about 
520  degs.  to  440  degs.  \  continuous  record  of  flue-gas  temperature 
is  kept  on  the  power-station  log. 

The  three  alternating-current  generators  are  connected  to  a  com- 
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inon  set  of  three-phase  bus-bars  through  single-throw,  three-pole 
switches.  From  the  390-volt.  three-phase  bus-bars  two  rotar>-  con- 
verters of  200-kw  capacity  each  arc  operated  directly,  and  supply 
the  trolley  lines  near  the  power  house.  There  arc  two  sets  of  step- 
up  transformers  also  operated  from  the  alternating-current  bus- 
bars. One  s-t  supplies  the  16,000-volt  high-tension  transmission 
lines  running  north  and  the  other  set  the  high-tension  line  running 
south.  There  are.  therefore,  six  transformers  in  regular  service, 
with  a  seventh  as  reserve,  liach  bank  of  three  transformers  has 
a  low-tension  panel,  though  which  the  current  to  it  passes.  The 
frequency  of  the  alternating  current  in  this  station  is  28  cycles, 
which  is  rather  unusual.  The  high-tension  lines  extend  40  miles 
north  to  Port  Huron,  and  21  miles  south  toward  Detroit,  as  far  as 
Rosevillc  sub-station.  In  addition  to  the  current  supplied  to  the 
trolley  line  from  the  rotary  converters  at  New  Baltimore  power 
station,  there  are  sub-stations  at  Mt.  Clemens,  at  Rosevillc,  at  Al- 
gonac,  at  St.  Clair,  and  at  Port  Huron.  The  latter  supplies  city 
lines  in  Port  Huron.  The  majority  of  the  sub-stations  are 
eqtiippcd  with  200-kw  rotary  converters. 

The  arrangement  for  feeding  direct  current  from  the  sub-stations 
to  the  trolley  lines  is  of  interest.  The  trolley  line  is  sectioned 
opposite  each  sub-station,  as  is  customary  in  alternating-current 
transmission  practice  for  interurban  lines,  and,  as  usual,  there  are 
two   feeders  leaving  the  direct-current  bus-bars  at  the  sub-station. 
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one  for  supplying  the  trolley  line  in  one  direction  and  the  other 
for  supplying  the  trolley  line  in  the  other  direction.  Each  trolley 
section,  therefore,  is  fed  by  the  sub-station  at  each  end,  so  that 
the  sub-stations  can,  to  a  certain  extent,  help  each  other  in  carry- 
ing the  load,  and  as  long  as  all  the  feeder-panel  switches  and  circuit 
breakers  are  closed  all  the  trolley-wire  sections  on  the  road  are 
connected  together.  In  case  of  short  circuit  on  one  section  the 
feeder-panel  circuit  breakers  in  the  sub-station  at  each  end  will 
open. 

The  peculiar  thing  about  the  direct-current  feed  on  the  Rapid 
Railway  System  is  that  instead  of  connecting  the  feeders  directly 
to  the  trolley  line  at  the  sub-station  no  tap  is  made  to  the  trolley 
line  until  about  a  mile  from  the  sub-station,  the  argument  being 
this  does  not  throw  so  great  a  strain  on  the  sub-station  machinery 
in  case  there  is  a  ground  or  short  circuit  near  the  sub-station.  The 
current  that  will  flow  in  case  of  a  short  circuit  is  reduced  some- 
what by  the  resistance  of  the  feed  wire  between  the  sub-station  and 
the  first  trolley  tap,  and,  even  though  this  resistance  may  be  small, 
it  serves  in  a  measure  to  reduce  the  current  which  may  flow.  After 
a  direct-current  feeder  has  been  tapped  into  the  trolley  line  about  a 


low-tension  bus-bars  at  the  power  house,  and  which  includes, 
therefore,  the  losses  in  step-up  and  step-down  transformers,  high- 
tension  lines,  rotary  converters  and  direct-current  feeders,  was 
about  3  kw-hours.  In  a  trial  to  determine  the  maximum  load  com- 
ing upon  the  power  house  when  running  interurban  cars  alone, 
there  were  in  operation  eight  29-ton  passenger  cars,  four-motor 
equipment;  six  21 -ton  passenger  cars,  two-motor  equipment;  three 
25-ton  freight  cars,  four-motor  equipment;  two  line  construction 
cars,  and  two  8-ton  city  cars  in  Mt.  Clemens,  or  21  cars  in  all. 

The  output  for  a  run  of  twenty  hours  was  about  14,000  kw-hours, 
or  an  average  of  700  kw.  This  represents  an  average  input  of  33.3 
kw  per  car  in  service.  Of  course,  for  the  interurban  passenger  cars 
which  are  in  motion  a  greater  part  of  the  time  the  input  per  car 
would  be  considerably  more  than  this,  as  the  above  list  includes 
the  freight  cars,  line  construction  cars  and  two  light  city  cars.  In 
fact,  the  power  required  by  the  city  cars  is  probably  in  the  neighbor- 
hood of  15  kw  average,  or  less  than  one-half  that  of  an  interurban 
car.  With  the  above  list  of  cars  in  operation,  the  maximum  even- 
ing load,  when  nearly  all  the  cars  would  be  moving,  was  about 
1.384  kw,  a  maximum  of  65.9  kw  per  car. 


Fig.  3. — New  Baltimore  Power  House,  Detroit  Rai'id  Svstem. 


mile  from  the  sub-station,  taps  are  made  to  the  trolley  line  after 
that  every  twelve  to  fifteen  poles. 

On  the  lines  between  Mt.  Clemens  and  Port  Huron  the  direct- 
current  copper  consists  of  two  No.  00  trolley  wires  supplemented 
by  a  450,000  cm.  feeder.  From  Mt.  Clemens  to  Detroit  along  the 
Shore  Line  there  are  two  No.  00  trolleys  supplemented  at  Mt. 
Clemens  by  a  450,000-cm.  feeder  from  the  Mt.  Clemens  sub-station, 
and  at  the  Detroit  end  by  a  450,000-cm.  feeder  run  across  country 
from  the  Roseville  sub-station.  On  the  Shore  Line  between  Mt. 
Clemens  and  Detroit  where  interurban  traffic  is  the  heaviest,  there 
are  two  No.  00  trolleys  and  three  No.  000  running  each  direction. 

Before  the  Port  Huron  and  city  lines  were  operated  from  the 
New  Baltimore  power  house  a  good  opportunity  was  afforded  for 
determining  the  power  required  per  car  mile  for  interurban  cars 
of  the  kind  used  on  the  Rapid  Railway.  Most  of  the  cars  on  the 
Rapid  Railway  are  geared  for  a  maximum  speed  of  about  45  miles 
per  hour,  some  of  them  being  four-motor  equipments,  and  some 
two-motor.  The  four-motor  equipments  usually  reach  maximum 
speed  sooner  than  the  two-motor  equipments,  although  when  up 
to  speed  they  run  about  the  same.  It  was  found  that  the  power 
required   per   car-mile   for  the  interurban   cars   as   measured   at   the 


The  Detroit,  Vpsilanti,  Ann  Arbor  and  Jackson  Railway  operates 
the  longest  continuous  line  of  interurban  ciectric  road  out  of  Detroit, 
extending  from  the  Detroit  city  limits  to  Jackson,  a  distance  of  76 
miles,  with  a  branch  to  Saline.  It  was  formerly  operated  by  two 
power  houses,  but  these  have  recently  been  combined  inio  one  com- 
binaMon  alternating  and  direct-current  power  station  at  Ypsilanti, 
which  is  the  most  modern  of  any  in  the  vicinity  of  Detroit. 

In  the  boiler  room  are  eight  225-hp  Babcock  &  Wilcox  boilers, 
carrying  160  lbs.  steam  pressure,  and  employing  induced  draft.  The 
flue  gases  pass  through  Greene  economizers,  and  the  boiler  firing  is 
done  by  Roney  mechanical  stokers  divided  in  two  sections,  four 
boilers  on  each  section. 

The  main  engines,  of  which  there  are  eight,  are  all  the  same  size, 
being  Westinghouse  high-speed  compound  condensing  18-inch  and 
30-inch  by  16-inch  stroke,  running  200  r.  p.  m.  Each  engine  has  one 
Worthington  compound  jet  condenser.  To  five  of  these  engines  250- 
kw  three-phase  alternators  are  connected.  These  are  390-volt  ma- 
chines, operating  at  the  usual  frequency  of  29  cycles  per  second.  The 
remaining  three  engines  have  250-kw  double-current  generators,  giv- 
ing 650  volts  on  the  direct-current  commutator,  or  390  volts  at  the 
alternating-current    collector    rings,      '""he    two    exciters    are    50-kw. 
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125-voIt  machines,  driven  by  Westinghouse  compound  engines,  run- 
niri;  ing  or  non-condensing.     These  are  also  used  to  light 

the  :  bhops. 

AH  the  aitcrnating-current  generators  are  operated  m  parallel,  and 
there  it  no  proviMon  for  other  than  parallel  operation.  On  the  switch- 
board, there  arc  eight  alternating-current  generator  panels,  each  of 
which  has  a  three-pole  knife  switch  for  breaking  the  main  generator 
circuit,  a  double-ixjie  field  switch,  the  rheostat  in  the  generator  field 
circuit,  three  alternating-current  ammeters,  one  indicating  watt- 
meter, synchronizing  lamps  and  voltmeter  and  synchronizing  plug 
receptacles,  (ienerators  connect  through  their  three-pole  main  switches 
without  any  further  circuit  breaking  devices,  directly  to  the  low- 
tension  alternating-current  bus-bars. 

The  entire  alternating-current  output  is  delivered  to  one  bank  of 
three  delta-connected  step-up  transformers.  The  only  automatic 
circuit  breakers  in  connection  with  the  low-tension  switching  in  the 
station  are  in  the  three  legs  of  the  circuit  supplying  these  trans- 
formers. Each  leg  of  this  main  circuit  has  a  switchboard  panel,  upon 
which  is  an  alternating-current  automatic  circuit  breaker  with  a  time 
limit  is  placed.  The  time  limit  is  put  on  these  breakers,  so  that  in 
case  there  is  a  short-circuit  at  one  of  the  substations  the  circuit 
breakers  at  the  ^ubstations  will  open  before  those  at  the  main  station. 
the  idea  being  that  frequently  this  will  save  shutting  down  the  whole 
system  by  the  opening  of  the  circuit  breakers  in  the  main  power 
house,  where  opening  the  substation  breakers  would  do  as  well.  In 
each  leg  of  the  circuit  there  are  also  single-pole  knife  switches  of 
.3,000-amperes  capacity.  The  total  output  is  measured  by  a  polyphase 
induction  integrating  wattmeter  at  one  end  of  the  low-tension  switch- 
board just  described,  which  contains  the  generator  and  transformer 
panels.  There  are  two  voltmeters  on  brackets  at  the  end  of  the 
board.  One  of  these  is  connected  permanently  to  the  bus-bars,  the 
other  to  any  generator  which  i>  being  prep<ired  for  connection  to  the 
bus-bars.  .-Mong  with  the  voltmeters  there  is  also  a  Westinghouse 
synchroscope  for  use  in  getting  generators  in  step  with  the  bus-bar> 
before  connecting  them  in.  This  indicates  directly  the  amount  that 
the  generator  is  out  of  step,  and  it  is  .1  imuli  more  .iccurate  guide 
than  synchronizing  with  lamps. 

The  step-up  transformers  raise  the  voii.ij^r  ironi  yjo  volts  to  21.000 
volts.  The  liigh-tin>>ion  leads  from  the  transformers  are  taken  to 
plug  ^witche^.  which  serve  simply  to  transfer  or  open  connections. 
and  then  to  static  intcrruj)ters,  from  which  they  pass  to  a  long-break 
combination  switch  and  fuse.  The  lightning  arresters  are  connected 
lictwcen  each  leg  of  the  high-tension  line  and  ground.  .Ml  the  high- 
tensirm  apjiaratus  is  in  a  bay  or  tower,  built  on  one  side  of  the  gen- 
erating room  and  providing  not  only  a  wire  tower  for  the  entrance 
of  the  high-tension  lines,  but  containing  galleries  for  the  high- 
lensifin  switches  and  lightning  arresters.  The  high-tension  apparatus 
is  therefore  isolated  to  a  certain  extent  from  the  rest  of  the  ])lant. 
This  same  idea  is  carried  out  in  the  stibslations.  which  have  towers 
on  a  xmallcr  scale  f<»r  ihc  high-tension  apparatus. 

The  direct-current  terminals  of  the  double-current  generators  are 
connected  to  the  onhnary  direct-current  generator  panels  and  supply 
lines  adjacent  to  the  power  hou.sc  throtigh  three  direct-current  feeder 
panels.  These  generator  panels  have  three  singlc-polc.  main  switches 
— for  positive,  negative  and  eipializer.  The  automatic  circuit  breaker 
is  nn  the  negative  side.  The  fee<ler  panels  have  the  usual  equipment 
of  an  ainnirter.  circuit  breaker  and  .iingle-jMile  switch.  The  direct- 
current  omput  \s  alo<i  measured  by  recording  wattmeter. 

The  ««nb»tation  buildings  arc  of  steel  and  brick  with  towers,  as 
mrnlionrd.  and  each  is  laid  n\\{  to  contain  three  joo-kw  transformers 
and  two  jso-kw  rotary  c<uivertcrs.  with  room  for  one  extra  rotary 
converter.  There  are.  of  course.  switch1>oard  panels  for  the  alter- 
naling oirrent  side  of  the  rotaries  and  direct-current  side.  There 
are  two  feeder  panels  at  each  substation,  one  feeding  east  and  the 
other  west. 

The  trolley  lines  arc  sectioned  in  front  of  each  substation.  The 
cars  operated  regtdarly  are:  1.^  interurban  passenger  cars:  4  local 
city  cars  at  .\nn  .Arlior:  4  freight  car*,  and  i  construction  car:  a  total 
of  jj  O1  this  l<»a<1  five  of  the  j.w-kw  units  are  run.  The  new  cars 
have  a  seating  capacity  of  60  |>e<iple.  and  a  motor  equipment  of  four 
Wesiinghouse  motors,  taking  from  150  amperes  to  200  amperes,  run- 
ning at  the  maximum  speed  of  al>ont  45  miles  per  hotir.  The  acceler- 
ating current  is  from  150  ami>eres  to  200  amperes,  with  motors  in 
series,  and  fnMu  .VK>  amperes  to  .^30  amperes  whey  they  are  thrown 
in  parallel,  making  ordinate-  starts.  This  acceleration  current  some- 
times reaches  450  amperes,  though  not  frequently. 


The  cars  were  formerly  equipped  with  Westinghouse  automatic 
air  brakes,  but  these  have  been  changed  to  Westinghouse  straight  air 
brakes,  because  of  the  greater  ease  and  accuracy  with  which  a  motor- 
man  can  regulate  exactly  the  pressure  on  the  brake-shoe  with  a 
straight  air  brake. 

The  regular  schedule  calls  for  cars  every  half  hour  east  of  Vpsil- 
anti.  and  cars  every  hour  west  of  Ypsilanti.  When  special  traffic  is 
handled  from  Jackson,  the  western  terminus  of  the  road,  cars  are  run 
every  half  hour,  the  fact  that  these  cars  will  be  run  being  advertised 
in  the  local  papers.  It  is  lound  that  this  is  sufficient  to  prevent  over- 
loading of  the  regular  cars  running  on  the  one-hour  intervals.  Spe- 
cial cars  can  be  chartered  when  ordered,  and  the  charge  is  made  oo 
the  mileage  basis. 

.About  70  conductors  and  motormen  are  kept  on  the  pay  roll.  All 
runs  less  than  eight  hours  are  termed  "extra  runs,"  and  the  men 
having  them  are  given  chances  at  the  ordinary  runs  whenever  ih« 
regular  men  are  off.  The  road  is  not  operated  in  divisions,  but  train 
crews  make  the  entire  run  through  from  Jackson  to  Detroit  and 
return.     Twelve  freight  offices  with  regular  agents  are' maintained. 


Train  Lifting  by  Electricity. 


It  is  stated  from  Bahimore  that  a  tremendous  enterprise  is  con- 
templated by  the  Gould-Wabash  system  on  the  line  of  the  West  Vir- 
ginia Central.  Plans  have  been  drawn  by  which  it  is  expected  to 
lift  whole  trains  loaded  with  coal  or  merchandise  up  the  side  of  a 
precipitous  slope  of  the  Great  Backbone  Mountains,  in  Tucker 
County,  W.  Va.,  by  means  of  electric  power,  and  by  that  method 
make  a  double  track  road  with  an  easy  down  grade  both  ways.  The 
plan,  which  is  said  to  have  been  thoroughly  worked  out  by  the  en- 
gineering corps  of  the  railroad,  is  a  most  remarkable  one  in  many 
ways.  At  present  the  line,  going  westward,  after  leaving  Cumber- 
land, runs  through  Keyser,  Piedmont  and  Fairfax,  and  thus  on  into 
the  Blackwater  Canyon,  where  the  scenery  is  wild  and  magnificent. 
l)Ut  where  it  is  impossible  to  maintain  more  than  a  single  track. 
From  Fairfa.x  down  on  through  this  deep  gorge  the  road  descends 
a  steep  grade  to  Hendricks,  and  then  makes  a  detour  to  Parsons, 
and  from  thence  on  up  a  slight  grade  to  Elkins.  Thus  it  can  be 
-een  that  there  is  a  big  handicap  at  present,  with  a  one-track  road 
through  the  gorge  and  a  tremendous  grade  coming  east. 

.■\t  first  it  was  planned  to  make  a  considerable  detour  around  the 
mountain  range  so  as  to  get  an  even  grade.  To  do  this  the  line 
would  have  to  follow  the  Chcet  Run  and  extend  from  Fairfax  to 
Hendricks,  and  this  would  involve  a  great  loss  of  time.  To  ovrt' 
come  this  it  was  decided  to  u.se  the  present  gorge  route  for  the 
we.stlHiund  trains  and  build  a  unique  eastbtmnd  track.  It  would  be 
jiossible  to  have  a  double  track  road  on  a  fair  grade  from  Elkins 
to  Parsons,  and  there  the  trains  would  run  on  a  platform.  It  is 
then  proposed  to  have  this  entire  platform  and  its  freight,  a  full 
train,  move  by  electric  power  up  a  tremendous  grade  right  to  the 
highest  elevation  on  the  mountains.  From  that  p<iint  an  easy  down 
grade  can  be  found  on  the  other  side  all  the  way  to  Fairfax.  Tl-<- 
operation  of  this  great  platform  is.  of  course,  a  gigantic  undert.ik- 
ing.  but  it  is  believed  it  can  be  successfully  worked.  The  whole 
would  be  operated  by  electric  power.  To  provide  this  power  the 
large  plant  of  the  road  at  Cokeland  would  be  drawn  upon.  The 
electric  plant  at  that  place  at  present  supplies  electric  lighting  an<1 
power  for  a  large  territory  and  furnishes  electricity  for  the  mini  - 
There  w«Mild  be  ample  power,  however,  to  move  the  platform  and 
its  freight  up  a  sharp  incline  to  a  height  of  alxmt  i.ooo  feet. 


Wireless  Telegraphy  for  Yachts. 

It  is  noted  from  I^irchmont.  on  Long  Island  Sound,  that  with  .^ 
view  of  establishing  wireless  comnnmication  between  the  difTercnt 
yacht  clubs  along  Long  Island  Sound  stations  were  established  at 
I^archmont  and  New  Rochelle  Yacht  clubs  last  week,  and  the  yacht -- 
men  anmsed  themselves  by  sending  and  receiving  messages.  Opn 
ators  were  stationed  on  the  verandas  of  both  clubhouses,  .\ugustin 
Monroe,  chairman  of  the  house  committee  of  the  Larchmont  Club, 
said  that  the  test  was  a  success.  It  is  said  that  a  number  of  wealthy 
yachtsmen  intend  to  have  their  steam  and  big  schooner  yachts  fitted 
out  with  the  wireless  telegraph  outfits,  so  that  they  can  communicate 
with  their  friends  at  the  clubs  at  anv  time. 
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Flint  Division  of  Detroit  United  Railway  Company. 


By  S.  T.  Dodd. 

IN  the  early  days  of  electric  railroads,  when  a  five-mile  road  was 
considered  long,  a  generator  voltage  of  550  was  sufficient  for 
operation  at  all  points  of  the  system.  As  the  length  of  the  roads 
gradually  increased,  they  soon  reached  a  length  at  which  it  was  im- 
possible, with  the  system  then  in  use,  to  transmit  power  economically 
to  the  extreme  points  of  the  line  with  a  reasonable  investment  in 
feeders. 
To  meet  this  condition,  the  booster  was  evolved  and  proved  a  prac- 


FIG.    I. — LOW-TENSION    SWITCHBOARD,  OXFORD   SUBSTATION 

tical  success,  from  the  operative  standpoint,  but  not  profitable,  ex- 
cept where  its  function  was  required  but  a  small  percentage  of  the 
time,  not  exceeding  two  or  three  hours  out  of  the  twenty-four. 

The  storage  battery  has  proved  of  value  in  equalizing  the  load  on 
stations   and   in   special   cases.     Where,    for   example,   an    excessive 
amount  of  current  is  required  at  a  heavy  grade  located  some  distance 
from  the  power  house,  a  storage  battery  located  at  such  point  is  often 
the  best  means  of   meeting    such 
conditions.     But  the   storage  bat- 
tery  has   not   served    the   purpose 
of  maintaining  the  original  voltage 
at  distant  points  of  the  system. 

The  next  step,  when  roads 
reached  the  length  where  they 
could  not  be  operated  from  one  di- 
rect-current power  house,  was  to 
operate  from  two  or  more  such 
stations,  but  the  heavy  operating 
expenses  entailed  through  the 
necessary  attendance  for  each  of 
such  stations,  soon  made  it  appar- 
ent that  a  means  must  be  found 
to  obviate  the  bulk  of  this  expense. 
and  further  to  take  advantage  of 
the  economics  resulting  from  the 
use  of  larger  generating  units  and 
labor-saving  power  station  equip- 
ments not  found  profitable  with 
small  stations. 

The  modern  method  of  operating 
a    long    electric    railroad,    which 

experience  both  in  this  country  and  abroad  has  thus  far  shown  to  be 
the  only  practicable  method,  is  to  install  one  main  power  station  with 
alternating-current  generators,  the  alternating  current  being  trans- 
mitted generally  as  a  three-phase  current  at  10,000  to  25,000  volts,  to 
substations  located  every  ten  to  twenty  miles,  each  substation  being 
equipped  with  suitable  step-down  transformers  and  rotaries  for  trans- 
forming and  converting  the  energy  to  direct  current  at  a  potential  of 
from  550  to  600  volts. 

A  successful  plant  of  rotaries  in  the  neighborhood  of  Detroit  is 
found  on  the  Flint  Division  of  the  Detroit  United  Railway.    This  line 


extends  northwesterly  from  Detroit  to  Flint,  a  distance  of  66  miles. 
The  alternating-current  transmission  was  installed  in  1901,  and  S.  K. 
C.  rotaries  are  in  use,  both  in  the  power  house  and  in  the  substations. 
The  cars  of  the  Flint  Division  leave  from  in  front  of  the  City  Hall 
every  hour.  The  route  lies  directly  northwest  through  the  center  of 
the  city,  and  out  Woodward  Avenue  to  the  city  limits.  Within  the 
city  limits  the  regular  city  cars  of  the  Woodward  Avenue  line  run 
on  the  same  tracks,  but  beyond  this  point  the  large  interurban  cars  of 
the  Flint  and  Pontiac  Divisions  have  the  tracks  to  themselves.  .\  great 
part  of  the  road  for  the  first  six  miles  beyond  the  city  is  double- 
tracked,  as  cars  of  two  divisions  operate  over  it. 

Royal   Oak  Junction,    12^   miles   from  the   center  of  the  city,  is 

reached  in  40  minutes.  At  this  point 
the  two  divisions  separate,  the  Pon- 
tiac line  keeping  on  toward  the  west, 
while  the  cars  for  Flint  turn  more 
toward  the  north.  Beyond  Royal 
Oak  the  road  is  single  track,  rvmning 
along  the  side  of  the  highway  with 
bracket  construction  o%-erhead.  A 
feature  of  the  construction  that 
strikes  the  observer  is  that  the  mile- 
age is  marked  on  the  poles.  Every 
fifth  or  sixth  pole  is  marked  with 
a  broad  white  band,  upon  which,  in 
black  figures,  is  given  the  distance 
in  miles  and  tenths  from  Royal  Oak. 
There  is  no  need  of  speculating  long 
on  the  speed  of  the  car.  With  an 
ordinary  watch,  the  passenger  can 
timefhe  miles  as  he  goes  along,  and 
can  quickly  settle  any  question  as  to 
speed,  and  one  always  knows  the  dis- 
tance he  has  traveled  and  the  distance 
to  his  destination. 

The  power  for  the  first  12  miles  of 
theroad  is  furnished  from  the  power  houses  at  Detroit  and  Pontiac. 
The  stretch  of  14^^  miles  from  Royal  Oak  to  Rochester  is  fed  with 
direct  current  from  the  Rochester  power  house,  the  section  furthest 
from  the  power  house  being  fed  through  a  booster,  s  one  notes 
the  heavy  feeder  lines  upon  the  transmission  poles  and  contrasts  this 
with  the  type  of  construction,  he  finds  beyond  Rochester,  where  the 
power    is    transmitted    through    a    high-tension,    alternating-current 


FIG.    2. — SWITCHBOARD    IN     ROCHESTER    TOWER    HOUSE. 


system,  he  realizes  that  this  section  of  the  road  could  have  been 
equipped  more  economically  if  the  alternating-current  transmission 
plan  had  been  adopted  when  the  road  was  first  built.  The  road  runs 
through  a  level,  fertile  farming  country,  to  which  it  affords  both 
freight  and  passenger  service.  It  is  a  beet  sugar  country,  and  in  the 
fall  the  freight  sidings  along  the  road  are  occupied  by  freight  cars 
loading  with  sugar  beets  for  the  factory  at  Rochester. 

Rochester,  2/^1  miles  from  Detroit,  is  reached  in  one  hour  and  20 
minutes,  the  distance  from  Royal  Oak,  14^  miles,  being  covered  in 
40  minutes.     Here  is  situated  the  power  house  and  car  barn  of  this 
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division.  The  power  house  shows  evidence  of  that  characteristic  of 
so  many  of  our  suburban  roads — the  growth  of  the  demands  of  traffic 
far  beyond  the  original  resources  of  the  road.  At  one  end  stand  two 
horizontal  high-speed  engines,  direct  connected  to  200-k\v.  600-volt, 
direct-current  generators.  With  increased  development  of  the  road, 
a  vertical  engine  direct  connected  to  a  400-kw,  direct-current  gener- 
ator has  been  added  to  the  equipment.  With  the  extension  of  the 
road  to  its  present  limit,  the  direct-current  system  has  proved  inade- 
ouatc  an'l  •'"  riltir-iniMU'-iiirritii  ir.iiiNinii-ion  li;is  been  installed  for 


FIG.    3. — ROCHESTKK     I'OWKK     HOL'.SE. 

the  sections  of  the  road  beyond  Rochester,  with  S.  K.  C  rotarics  in 
the  power  houses  and  substations. 

The  rotary  in  the  puwer  house  stands  dircxrtly  in  front  of  the  door 
as  the  visitor  enters.  It  is  rated  at  J50  kw  and  runs  inverted,  taking 
direct  current  from  the  600-volt  board  and  converting  it  into  alter- 
nating current  for  the  transmission  line.  The  liberal  design  of  the 
rotary  arrests  the  attention.  The  commutator  is  33  inches  in  diameter 
and  has  three  carbon  brushes  per  holder.  The  collector  rings  are 
18  inches  in  diameter  and  are  2J/4  inches  broad,  and  carry  two  copper- 
leaf  brushes  per  collector  ring.  These  brushes  are  each  2  inches  broad 
by  7j,  of  an  inch  thick.  There  are  three  ,'^-inch  ventilating  ducts, 
through  the  body  of  the  armature,  and  the  splendid  ventilation  ob- 
tained keeps  the  armature  at  a  low  temperature  in  spite  of  the  heavy 
overloads.  The  shaft  is  7  inches  in  diameter  at  the  armature  and  5J  j 
inches  at  the  bearings.  These  bearings  arc  each  22  inches  long  and 
are  equipped  with  two  oil  rings  dipping  into  ample  oil  cellars  below 
the  bearings.  The  t1at.  wide  frame  casting  gives  a  steady  and  sub- 
stantial appearance  tr>  the  whole  machine.  The  armature  winding 
is  thoroughly  subdivided  and  a  large  number  of  slots  used.  This  pre- 
vents local  heating,  conducive  to  good  commutation,  gives  a  wave  of 
electromotive  force  free  from  harmonic,  prevents  eddy-current  loss 
in  pole  faces  and  allows  the  use  of  desirable  magnetic  constants. 

The  machine  is  often  heavily  overloa«led,  as  it  has  to  furnish  current 
for  two  substations,  racli  of  which  is  equi|)pc(l  with  a  250-kw  rotary 
The  violent  fluctuations  of  the  load  arc  what  might  be  expected  on  an 
inlerurban  road  running  heavy  cars  on  an  hourly  schedule.  When  the 
station  was  first  equipped,  an  ammeter  reading  to  60c  amperes— suffi- 
cient to  indicate  overload  of  50  per  cent.— was  installed  on  the  switch- 
board. The  needle  struck  the  end  of  the  scale  so  often  that  an  in- 
.ntrumenl  reading  to  i.ooo  amperes  was  substituted.  From  the  read- 
ings of  this  instrument,  it  is  evident  that  the  rotary  is  frequently 
called  tipon  to  develop  500  to  500  kw.  and  it  does  so  without  trashing, 
overheating  or  other  trouble. 

To  the  right,  as  one  stands  m  the  doorway,  is  the  old  direct-current 
switrhlKiard.  from  the  l>ns-bars  of  which  is  delivered  the  current  for 
the  trolley  circuits  of  the  adjacent  sections  of  the  road  and  also  the 
current  for  the  rotary.  In  sharp  contrast  with  this  lK.ard.  there  stands 
on  the  left  Mie  modern  switchboard,  installed  by  the  Stanley  Electric 
Mamifacturing  Company  for  operating  the  inverted  rotarv  and  the 
high-tension  transmission  line.    This  switchboard  is  shown  in  Fig.  I. 

The  panel  on  the  left  is  the  direct-current  panel.  The  current  from 
the  direct-current  bus-bars  for  the  rotary  comes  to  this  panel  and 
passes  in  succession  through  the  circuit  breaker,  ammeter,  startmg- 
box  and  switch.  The  only  other  instrument  upon  this  panel  is  a  25- 
ampere  ammeter,  which  indicates  the  field  current  of  the  rotary  and 
gives  the  operator  an  opporttuiity  to  make  a  very  close  approximation 
as  to  its  speed.  Voltmeters  for  both  alternating  current  and  direct 
current  are  supported  on  swinging  urackcts  from  the  side  of  this 
panel. 

The  next  panel  upon  the  board  may  be  called  the  controlling  panel. 
Th,s  h.is  three  ammeters  at  the  top  of  the  board,  one  in  each  of  the 


three  phases  coming  from  the  alternating-current  end  of  the  rotary. 
Two  rheostats  mounted  upon  the  board  control  the  voltage  of  the  ex- 
citer, and  the  current  passing  from  the  exciter  armature  through  the 
fields  of  the  rotary.  Two  field  switches  are  mounted  upon  the  board. 
one  of  which  excites  the  fields  of  the  rotary  from  the  600-volt  bus- 
bars when  starting  up.  while  the  other  connects  the  fields  to  the  ex- 
citer after  starting.  A  three-pole  voltmeter  switch  upon  the  board 
enables  the  operator  to  read  the  voltage  on  the  line  and  the  voltage 
across  the  fields  when  charging  from  600-volt  excitation  to  the  120- 
volt  excitation. 

The  next  panel  of  the  board  is  the  alternating-current  panel.  This 
carries  at  the  top  two  S.  K.  C.  ground  detectors.  These  ground  de- 
tectors are  connected  to  the  low-tension  side  of  the  condensers  which 
are  carried  upon  the  high-tension  lines.  A  ground  upon  any  one  of 
these  is  indicated  directly  by  one  or  both  of  the  ground  detectors. 
Below  these  instruments  is  a  three-pole  main  switch  connecting  the 
leads  from  the  rotaries  to  the  transformers.  Separate  leads  are  run 
from  each  transformer  to  the  board  and  the  delta  connection  between 
them  is  made  at  the  board.  This  arrangement  makes  it  possible  to 
j)lace  fuses  in  each  one  of  the  leads.  These  six  fuses  are  placed  at 
the  bottom  of  the  board.  By  this  means  of  connection  it  is  possible, 
in  case  of  a  defective  transformer,  to  remove  the  two  fuses  from  the 
same  and  thus  cut  this  transformer  out  of  circuit,  leaving  the  other 
two  transformers  maintaining  the  three  phases  between  the  lines. 

The  board  is  lighted  by  nine  incandescent  lamps,  six  of  which  are 
connected  to  the  rotary  side  of  the  switch,  while  the  other  three  are 
connected  to  the  transformer  side  of  the  switch.  By  this  means,  in 
case  the  main  switch  is  opened,  the  operator  can  tell  at  a  glance 
whether  his  transformers  are  being  charged  from  the  high-tension 
lines:  that  is.  whether  some  other  rotan,-  is  running  upon  the  line  or 
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whether  his  line  is  dead.  This  prevents  accidents  which  might  occur 
if  the  inverted  rotary  was  shut  down  for  any  reason  and  was  thrown 
back  upon  the  line  while  the  other  rotaries  were  still  connected  to  it. 

The  transformers  for  this  station  are  in  a  small  separate  building 
outside  the  power  house.  There  are  three  of  these  of  250  kw  each, 
of  the  oil-filled,  self-cooled  type,  made  by  the  Stanley  Electric  Manu- 
facturing Company.     Separate  leads  run  from  each  transformer  both 
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lo  the  low-tension  and  high-tension  boards  shown  in  Fig.  2. 

The  high-tension  panel  stands  beside  the  board  already  described, 
and  carries  upon  the  lower  panels  six  high-tension  ball  fuses  which 
are  inserted  in  the  separate  leads  running  from  the  transformers. 
Above  these  fuses  are  mounted  emergency  switches  for  connecting 
the  transformers  to  the  high-tension  lines.  No  instruments  are 
mounted  upon  this  board,  as  it  is  the  practice  of  the  builders  to  do  all 
operating  and  controlling  of  the  circuits  from  the  instruments  and 
switches  upon  the  low-tension  board.  The  alternating  current  is 
transmitted  to  the  substations  at  a  pressure  of  15,000  volts. 

The  interval  between  cars  has  allowed  ample  time  for  an  inspection 
of  the  power  house.  In  order  to  inspect  the  substation,  we  board  the 
next  car  running  north  to  Oxford.  Beyond  Rochester  there  are  dc'Cp 
cuts  and  heavy  grades,  and  the  road  runs  for  most  of  the  way  over 
private  right  of  way.  It  was  originally  constructed  for  600-volt, 
direct-current  transmission,  with  poles  of  the  usual  height.  In  in- 
stalling the  alternating-curretat  transmission,  the  high-tension  wires 
have  been  placed  on  cross-arms  above  the  600-voIt  feeders.  Had  the 
road  been  constructed  for  alternating-current  transmission,  the  poles 
would  have  been  longer,  but  it  is  an  example  of  construction  which  is 
frequently  adopted  in  the  development  of  short  suburban  roads  to 
greater  distances  than  they  were  at  first  designed  to  cover.  Above  the 
high-tension  wires  is  strung  a  barbed  wire,  grounded  at  frequent  inter- 
vals, for  protection  against  lightning. 

The  high-tension  lines  consist  of  six  No.  4  aluminum  cables.  These 
constitute  duplicate  sets  of  three-phase  transmission  lines,  which  are 
ordinarily  operated  in  parallel.  In  case  of  trouble,  however,  any  line 
or  a  set  may  be  cut  out  and  the  road  operated  over  the  remaining 
wires.  Oxford,  27^  miles  from  Royal  Oak,  and  12  miles  from  the 
power  house  at  Rochester,  is  reached  in  40  minutes.  The  substation 
is  located  on  the  outskirts  of  the  town. 

The  substation  is  a  substantial  brick  building.  At  the  front  as  we 
enter  is  the  waiting  room  and  express  and  ticket  office.  Next  to  this 
is  a  freight  room,  extending  clear  across  the  building,  with  doors 
opening  on  either  side.  From  one  of  these  a  platform  extends  to  the 
car  track,  where  freight  is  imloaded  from  or  delivered  to  the  freight 


ported  on  insulators  from  the  rafters,  and  leave  on  the  opposite  side. 
The  lines  are  provided  with  emergency  switches  in  the  middle  of  the 
room,  which  make  it  possible  to  cut  out  any  line  which  is  in  trouble 
beyond  Oxford,  and  operate  all  six  lines  as  far  as  there. 

Taps  lead  from  each  line  to  a  high-tension  switchboard  which  stands 
in  the  gallery.  This  board  is  equipped  with  air-break  plug  switches 
and  compression  ball  fuses.  As  in  the  power  house,  leads  are  brought 
from  the  transformers  directly  to  the  board,  and  each  transformer 
separately  fused.    The  transformers  being  connected  in  delta  between 


FIG.    6. — SLBSTATIOX    AT    OXFORD. 

the  fuses  and  the  switches,  the  blowing  of  the  fuses  in  one  trans- 
former leaves  the  load  on  the  other  two,  the  three-phase  relation  re- 
maining undisturbed. 

The  transformers  are  of  loo-kw  capacity  each,  of  the  S.  K.  C.  oil- 
filled,  air-cooled  type.  They  stand  on  the  main  floor  below  the  gallery. 
From  them  the  360-volt  current  is  carried  by  lead-covered  cables  to 
the  low-tension  switchboard,  shown  in  Fig.  i.  The  trolley  circuit  is 
opened  near  the  station,  and  one  switch  feeds  north  and  the  other 


Fig.    5. — Inverted   Rotary,    Rochester    Power    House. 


car,  which  makes  trips  night  and  morning  over  the  road.  At  the  other 
door  wagons  can  drive  up  for  receiving  and  delivering  freight.  Al- 
though the  Michigan  Central  and  Pontiac,  Oxford  and  Northern 
Railroads  have  stations  in  Oxford,  a  considerable  quantity  of  all 
classes  of  freight  is  daily  handled  by  the  electric  line.  Next  to  the 
freight  room  is  the  rotary  station  proper,  which  is  open  day  and  night. 
The  work  is  divided  between  three  shifts  whose  hours  overlap  so 
that  during  the  busy  hours  of  the  day  a  dynamo  tender  and  an  ex- 
press agent  are  on  duty,  while  at  night  one  man  handles  the  station. 
Examining  the  instruments  in  the  rotary  room,  we  find  six  high- 
tension  lines  enter  the  room  on  one  side,  pass  directly  across,  sup- 


south.  In  order  to  economize  the  load  on  the  alternating-current 
line,  the  station  ordinarily  feeds  north.  When  cars  are  behind  schedr 
ule  time  south  of  the  station,  the  other  breaker  and  switch  are  closed, 
and  the  station  helps  out  the  line  toward  the  power  house.  In  starting 
up  the  plant  after  a  shut  down,  the  north  breaker  is  left  open  so 
that  only  the  cars  between  Oxford  and  Rochester  can  pull  on  the 
line  and  affect  the  voltage  until  the  rotary  is  synchronized  and  on  the 
line.  As  soon  as  this  is  done,  the  north  switch  is  closed  and  the  next 
station  receives  current  and  is  allowed  to  start. 

The  rotary  itself  is  similar  in  every  respect  to  that  in  the  power 
house,  except  that  it  is  not  equipped  with  a  separate  exciter,  but  is 
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excited  directly  from  its  own  direct-current  voltage,  600  volts.  The 
same  characteristics  of  design  and  operation  are  to  be  noted  on  this 
machine  at  on  the  other.  The  method  of  connection  of  the  trans- 
former*  to  the  board,  which  has  already  l.>een  described,  renders  it 
po*8ible  to  Uke  one  transformer  out  of  the  circuit  without  disturbing 
in  any  way  the  phase  relations  of  the  alternating-current  lines  or  the 
operation  of  the  roury.  In  case  of  necessity,  two  transformers  can 
be  cut  out  and  the  roury  operated  as  a  single-phase  machine.  The 
need  i</r  this  ivcldom  arises,  but,  as  a  matter  of  fact,  during  a  heavy 
storm  one  evening  last  winter,  four  out  of  the  six  transmission  lines 
came  down  early  in  the  evening,  and  the  road  was  operated  until  the 
u.sual  closing  lime  on  two  high-tension  wires  with  one  transformer 
to  each  rotary. 

The  next  substation  is  at  Atlas,  18  miles  north  of  Oxford  and  43^2 
miles  from  Royal  r>ak.  The  run  from  Oxford  occupies  an  hour.  Some 
of  the  l>est  construction  on  the  road  is  to  be  found  on  this  section.  The 
poles  are  all  35  to  40  feel  in  length,  carrying  the  high-tension  wires 
safely  out  of  the  way  of  the  500-volt  circuits.  The  two  sets  of  trans- 
mission lines  are  carried  on  opposite  sides  of  the  poles,  one  wire  of 
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each  set  being  on  the  upper  cross-arm  and  the  othtr  two  on  the  lower 
arm  at  cejiial  distances  from  each  other  and  from  the  upper  wire. 

The  road  runs  over  privale  right  of  way,  and  as  the  country  is  quite 
level,  long,  straight  strelchi--*  of  track  occur  where  speed  of  40  to  50 
miles  per  hour  are  frc(nirnlly  allaincd.  The  Atlas  substation  is  a 
duplicate  of  the  one  just  describetl.  except  that  it  being  localtd  in  a 
small  station,  ihe  freight  and  waiting  rooms  have  been  omitted  in  de- 
sign of  the  si.iiion,  and  the  freight  business  is  handled  in  the  rotary 
converter  room. 

The  alternating-current  transmission  ends  at  .\tlas.  but  the  sub- 
slalion  feeds  over  the  (100-volt  lines,  nine  miles  further  to  the  city  of 
Flint.  However,  it  is  to  lie  noicti  that  further  extensions  of  the 
road  arc  not  liinilr<l  by  the  transmission  system.  Further  demand  for 
power  in  Flint  or  for  more  distant  extensions  can  lie  met  by  an  ex- 
tension of  ihe  high  tension  system  to  new  substations,  and  the  install- 
•ion  of  additional  generators  in  the  i>o,vcr  house. 
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Telephony  in  Street  Car  Dispatching. 


Those  who  attend  the  American  Street  Railway  convention  at 
Detroit,  next  week,  will  have  an  excellent  opportunity  to  study  the 
application  of  telephony  to  the  important  work  of  car  dispatching. 
The  work  done  there  exemplifies  what  can  be  done  elsewhere  and 
what  has  already  been  successfully  attempted  under  corresponding 
conditions  in  other  cities.  All  the  electric  interurban  railway?  radi- 
ating from  Detroit  operate  under  dispatcher's  orders  given  by  tele- 
phone. The  methods  used  by  the  three  different  managements  which 
operate  these  lines  are  very  similar  and  djfFer  only  in  detail.  In  each 
case  telephones  are  located  in  cabins  or  booths  at  sidings  along  the 
line,  and  no  attempt  is  made  to  carry  telephone  instruments  on  the 
cars.     The  orders  are  all  received  orally,  and  no  written  record  i> 
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FIG.    I.— MAP  OF  TROLLEY  TELEPHONE  SYSTEM. 

kept  on  any  of  the  line*.  The  Detroit  United  Railway  system  ope- 
rates all  its  interurban  lines,  cxce^it  the  Wyandotte  Division,  from 
one  dispatcher's  office,  located  at  Royal  Oak  Junction.  14  miles  from 
Detroit  From  this  point  the  dispatcher  has  telephonic  communica- 
tion with  the  whole  interurban  system  controlled  by  the  Detroit 
United  Railway.  His  office  is  on  the  second  flo<ir  of  the  freight  office 
and  waitmg  room  at  that  point,  and  commands  a  good  view  of  the 
interurban  line*"  which  approach  it  from  three  directions.  The  loca- 
tion of  this  office  with  reference  to  the  Detroit  United  system  can  be 
seen  from  the  map.  Fig.  i,  which  show^s  the  telephone  dispatching 
system  of  that  company,  except  the  Wyandotte  Division,  which  has 
Bell  telephone  lines  and  instruments.  From  this  map  the  location 
of  all  the  telephone  booths  is  shown,  booth?  being  located  at  every 
siding  on  the  system.  .Although  the  telephone  lines  arc  essentially 
for  train  dispatching,  they  are  also  used  in  a  limited  way  for  trans- 
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action  of  general  business.  Their  use,  however,  for  this  purpose  is 
not  encouraged,  and  it  is  understood  that  train  dispatching  business 
has  the  right  of  way  over  anything  else  on  these  telephone  lines. 
Should  a  line  be  in  use  for  a  conversation  other  than  dispatching, 
the  employees  have  strict  orders  to  cease  talking  the  instant  a  train 
crew  calls  up  the  office  for  orders,  and  not  to  resume  conversation 
until  orders  have  been  given.  The  dispatchers  work  in  three  watches. 
They  are  men  thoroughly  familiar  with  the  business  as  carried  on  by 
steam  railroads,  and  keep  regular  train  sheets. 

Orders  are  received  at  the  telephone  booths  of  this  company  by 
the  conductors  and  are  repeated  to  the  dispatcher  by  the  conductor. 


FIG.    2. — CAR    DISPATCHER  S    OFFICE. 

The  moto/man  must  be  withm  hearing  to  hear  the  order  repeated 
back.  The  telephone  lines  are  mainly  No.  10  Washburn  &  Moen 
gauge  B.  B.  iron  wire.  In  the  city  and  when  passing  through  trees, 
a  waterproof  insulator  is  used,  and  the  lines  outside  the  city  are 
run  on  brackets  with  pony  insulators,  and  are  transposed  every  ten 
poles,  except  under  high-tension,  alternating-current  lines,  where  they 
are  transposed  every  five  poles.  The  Hemingray  transposition  in- 
sulator is  employed  for  this  purpose.  The  standard  telephone  equip- 
ment for  booths  consists  of  Stromsberg-Carlson  telephone  instru- 
ments, with  an  i,8oo-ohm  ringer,  a  five-bar  magneto  generator,  which 
will  ring  through  60,000  ohms'  resistance.  The  instrument  in  each 
booths  are  connected  with  the  line  through  a  double-pole,  single- 
throw  baby  switch.  This  switch  is  open  when  the  telephone  is  not  in 
use,  and  strict  orders  are  given  that  it  shall  be  so  opened,  in  order 


FIG.    3. — INTERIOR   OF   TELEPHONE   CAR   DISPATCHING   OFFICE. 

that  the  line  may  not  be  rendered  inefficient  by  having  a  large  num- 
ber of  instruments  bridged  across  it.  At  the  dispatcher's  office, 
shown  in  Figs.  2  and  3,  there  are  two  duplicate  switchboards,  so 
that  in  case  anything  goes  wrong  with  one  the  other  can  be  switched 
in.  The  dispatcher  has  four  dispatching  lines  entering  his  office,  and 
connection  with  any  one  is  established  by  simply  throwing  an  oper- 
ator's switch.  The  plugs  on  the  operator's  switchboard  are  for 
making  connections  between  different  dispatchers'  lines  when  they 
are  used  for  general  business.  In  the  ordinary  operations  the  dis- 
patcher has  only  to  throw  his  keys  to  connect  his  head  telephone  with 


the  various  lines.  As  seen  by  the  map.  Fig.  i,  communication  can  be 
had  with  many  points  on  the  system  from  two  directions.  Double- 
pole  switches  are  placed  in  a  line  at  frequent  intervals,  as  shown. 
In  case  a  line  is  short-circuited  or  grounded  at  a  certain  point,  the 
switches  on  both  sides  of  the  trouble  can  be  opened  and  the  work  of 
dispatching  can  then  be  carried  on  without  interruption. 

In  the  city  the  telephone  lines  are  often  suspended  from  the  elec- 
tric railway  span  wires  by  means  of  porcelain  insulators.  In  some 
cases  a  common  porcelain  insulator  is  used  tied  to  the  span  wire 
with  the  telephone  line  wire  pulled  through  the  hole  in  the  center, 
and  in  other  cases  a  porcelain  insulator  especially  made  for  this 
kind  of  work  has  been  put  up.  This  location  for  the  telephone  wire 
keeps  it  from  interference  with  the  heavy  foliage.  The  greatest  care 
is  exercised  to  maintain  telephonic  communication  without  inter- 
ruption, and  in  case  there  is  trouble  on  any  of  the  telephone  lines,  its 
repair  has  the  preference  over  any  other  work.  The  dispatcher  not 
only  governs  the  operation  of  cars  on  interurban  lines,  but  is  very 
helpful  to  all  departments  because  he  is  in  closer  touch  than  anyone 
else  with  the  actual  operation  of  the  entire  system.  He  receives  the 
first  reports  of  troubles  along  the  line,  both  large  and  small,  and  is 
of  great  assistance  to  track  and  overhead  departments  by  reporting 
to  them  defects  reported  by  trainmen. 

The  number  of  passenger  cars  dispatched  on  the  interurban  lines 
on  the  ordinary  schedule  is  22.  On  special  occasions  this  may  be  in- 
creased to  40.  To  this  should  be  added  the  work  cars,  freight  cars 
and  supply  cars,  which,  being  irregular,  run  as  extras,  and  so  add 
to  the  dispatcher's  cares  much  more  than  in  proportion  to  their  num- 
bers. On  the  Rapid  Railway  system  the  telephones  used  for  dis- 
patching are  rented  from  the  Bell  Telephone  Company  and  are 
maintained  by  that  company.  The  orders  are  received  by  the  motor- 
man,  and  are  carefully  repeated  back  to  the  dispatcher.  The  conductor 
stands  close  at  hand,  while  the  motorman  repeats  the  order  back,  and 
then  the  conductor  also  steps  to  the  telephone  and  repeats  back  the 
order.  On  the  Detroit,  Ypsilanti,  Ann  Arbor  and  Jackson  Railway, 
the  orders  are  received  and  repeated  back  by  one  man  (the  motor- 
man),  who  repeats  them  afterward  to  the  conductor. 


Electrical  Supply  from  Water  Power. 


By  Alton  D.  Adams. 

MASSACHUSETTS  is  not  so  liberally  provided  with  great 
water  powers  as  are  some  of  the  other  New  England 
States.  Furthermore,  the  high  density  of  population  in  this 
State  and  its  numerous  manufacturing  interests  tended  to  an  ap- 
propriation of  its  most  important  waterfalls  for  other  purposes, 
before  electrical  supply  systems  grew  to  be  of  importance.  In 
spite  of  these  facts,  the  considerable  elevation  of  a  large  portion 
of  the  area  of  the  State,  which  includes  two  watersheds,  each 
extending  across  its  entire  width  from  north  to  south,  and  with  a 
height  above  tidewater  of  1,000  to  2,000  feet,  and  the  nume-ous 
small  rivers  that  flow  dow'n  its  slopes,  offer  many  moderate  water 
powers  for  the  use  of  electric  systems.  These  powers,  often  dis- 
tant five  to  twenty  miles  from  important  centres  of  population,  are 
rendered  doubly  available  by  the  ease  with  which  electrical  energj- 
is  transmitted. 

The  object  here  is  to  point  out  the  extent  to  which  these  small 
water  powers,  and,  in  a  few^  cases,  pans  of  the  larger  ones  have 
been  applied  to  systems  of  electrical  supply  in  Massachusetts.  No 
mention  is  here  intended  of  those  numerous  cases  where  an  electric 
plant,  devoted  to  the  service  of  a  factory  or  other  private  purpose. 
is  driven  by  wate.-  power,  but  only  those  water-driven  electric 
plants  are  considered  which  operate  for  purposes  of  public  supply. 
In  a  discussion  of  these  plants  it  seems  desirable  to  consider  the 
steam  engine  capacity  as  well  as  the  horse-power  of  waterwheels 
included  by  each  of  them.  Accordingly  the  accompanying  table  has 
been  constructed  to  show  the  number  and  location  of  electrical 
supply  systems  in  Massachusetts,  that  use  water  power,  and  the 
capacity  of  steam  engines  and  waterwheels  in  each. 

Inspection  of  this  table  shows  that  eighteen  electrical  supply  sys- 
tems, distributing  energy  in  a  somewhat  greater  number  of  towers 
and  cities,  are  now  operated  entirely  or  in  part  by  water  power. 
Four  companies,  the  Franklin,  Great  Barrington,  Medway  and 
Shelburne,  depend  entirely  on  water  power,  and  have  wheels  with 
an  aggregate  capacity  of  990  horse-power.  The  largest  of  these 
purely  water-driven  plants  is  that  at  Great  Barrington,  with  wheels 
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of  750  hor*«-power  capacity.  Much  the  largest  application  of  water 
power  to  a  public  electrical  supply  system  in  the  State  is  that  at 
Springfield,  where  the  wheels  have  a  capacity  of  2.835  horsepower. 
Of  the  fourteen  plants  using  both  steam  and  water  power,  seven 
have  greater  capacities  each  m  walcrwhcels  than  in  steam  engines, 
indiratmg  probably  that  much  the  greater  portion  of  the  total  load, 
fjii  an  average.  i»  carried  by  the  water  powers. 
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This  conclusion  seems  to  follow  from  the  fact  that  where  the 
capacities  of  wheels  arc  such  that  they  require  the  entire  flow 
of  a  stream  during  periods  of  high  water,  they  cannot  be  operated 
at  their  full  power  for  the  whole  year.  If  the  load  of  electric- 
generators  on  waterwheels  is  kept  nearly  np  to  the  full  capacity  of 
the  latter,  as  is  desirable,  if  follows  that  (iiiitc  a  large  per  ccnL  of 
the  total  waterwhcci  capacity  must  be  represented  in  the  power  of 
reserved  steam  cnRines.  Where  the  engine  capacity  is  less  than  that 
of  waterwheels  in  a  plant,  and  a  large  per  cent,  of  the  engine  power 
must  be  held  in  reserve  for  periods  of  low  water,  the  capacity  of 
rngincs  for  which  a  load  can  be  found  during  periods  of  ample 
Mow   must   be   relatively   small,   under  ordinary   conditions. 

For  the  seven  plants  where  the  capacities  of  waterwheels  exceed 
those  of  engines  in  each  ca.se.  the  total  for  engines  is  4,700,  and 
for  waterwheels  7.048  horsepower.  In  the  seven  plants  where  the 
engines  have  the  grater  capacities,  their  total  is  3,060  horse-power, 
anfl  that  of  the  waterwheels  1.519  horse-power.  Engines  aggregat- 
ing 7.7fio.  and  waterwheels  8.567  hor.se-power  are  included  in  the 
fourteen  plants,  a  total  of  16.327  horse-power.  If  the  powers  of 
these  wheels  are  reduced  one-third  in  times  of  scant  water,  8.567  -^ 
,\  2,855  horse-power  of  the  engine  capacity  must  be  held  as  a 
reserve,  so  that  the  maximum  load  for  these  plants  in  the  dry  sea- 
son may  only  be  16.327  —  21,855=13.472  horse-power.  Of  this 
maximum  the  waterwheels  will  then  furnish  42  per  cent.,  and  the 
mgjnfs  58  per  cent. 

I'or  perioih  when  the  flow  of  water  is  ample,  which  is  true 
during  about  two-thirds  of  the  year,  if  the  maximum  load  remains 
the  satne  as  before,  the  waterwheels  carry  (14  per  cent.,  and  the 
ettgines  if^  per  cent,  of  the  load.  Considering  the  output  of  energy 
for  the  entire  year  oti  this  basis,  the  waterwheels  supply  .33  X  .42 
-f  .«»  X  .64  =  56  per  cent.,  and  the  steam  engines  .^  X  58  -f-  .66  X 
.1<»  —  44  per  cent,  of  the  total.  It  is  good  practice  to  provide  steam 
power  in  excess  of  the  maximum  load,  to  an  extent  exceeding  one- 
third  of  the  capacity  of  the  waterwheels  in  order  to  be  sure  of 
'.ufficient  reserve  in  very  dry  seasons  This  practice  would  tend  to 
increase  the  in^rtion  of  the  total  yearly  output  of  energy  supplied 
from  waterwheels  in  these  cases  Inclu<ling  the  four  electrical  sys- 
tem* o|>crated  entirely  by  water  p<iwer.  the  total  capacity  of  the 
wherU  engaged  in  this  service  in  Massachusetts  is  9,557  horse- 
power With  efTiciencies  of  75  per  cent,  for  the  turbines  and  90 
per  cent,  for  the  electric  generators,  this  wheel  capacity  is  suf- 
ficient for  an  output  of  4.8.^6  kilowatts. 

.\pplication  of  water  nower  to  electrical  supply  has  gone  on  much 
faster  than  the  general  growth  of  the  industry.  In  Massachusetts, 
during  the  fiscal  year  of  i88g.  water  power  was  employed  in  four 
systems  of  electrical  supply,  hut  in   looi  this  number  had  increased 


to  eighteen  systems.  In  the  former  year  the  toul  capacity  of  water 
wheels  in  use  by  electric  lighting  systems  was  only  545  hone- 
power.  For  1901  this  total  stood  at  9,557  horse-power,  or  17.5 
times  the  capacity  in  the  earlier  year.  Up  to  and  including  1S94 
the  application  of  water  power  went  on  rather  slowly,  the  total 
being  2,085  horse-power  in  that  year,  but  since  then  progress  hat 

been  more  rapid. 

« 

Horse  Power  of  Water  Wheels. 

1889  1S90  1 89 1  1 89  J  1893  il^ 

Holyoke    37°  37°  37°  i.uo  1,120  i.ij, 

Mid.Ueboro    125  125  125  125  125  ta| 

Turner's    Falls    ....  40  40  100  100  i«a 

.North  Attleboro    30  30  30  30  40  ^ 

Lee    ....  6n  60  60  60  ^ 

I^cicester     20  60  60  60  60  (« 

Natick ....  ....  ....  ....  140  jt« 

Palmer    ....  ...  -  ....  ....  ....  ^^ 

1893         1896  1897  1898  1899  1900  i9»i 

Middleboro IJ5            125  125  125  125  125  ij^ 

Holyoke    1,120        1,120  t,i20  1,120  1,120  1,120  i.is* 

Turner's    Falls. .            100           100  100  100  too  100  im 

Lee    60             60  60  60  14s  145  I4J 

l-eiccstcr     60              <»o  30  30  30  30  fs 

.Natick 560            180  430  430  430  710  yia 

Palmer    360            360  360  510  510  735  yj$ 

Cirafton 116            109  109  109  109  109  i«( 

Gt.    Harrington..            640            640  640  640  750  750  y^ 

Attleboro    40              -9  79  79  79  79  n^ 

Horse  Power  of  Water  Wheels. 

1896  1897  1898  1899  1900  ifii 

Orange    150  408  408  408  408  4aB 

Springfield ....  i.8qo  2,835  2.835  2.835  '.•jS 

Shelburne    Falls 83  85  85  85  tf 

Townscnd ....  ....  ....  30  30  jt 

Medway    56  55  }j 

Winchendon    ....  ....  ....  150  150  ijo 

Lawrence    ....  ....  ....  ....  1,691  >>^> 

Weymouth    ....  ....  ....  ....  *oa  4a* 

During  the  fi\o  years  from  1889  to  1894.  the  capacity  of  water- 
wheels  added  to  electrical  supply  systems  was  1,540  horse-power,  or 
an  average  of  308  horse-power  yearly.  In  the  seven  years  fron 
1894  to  1901  the  added  waterwheels  amounted  to  6,472  horse-powtr. 
or  924  horse-power  in  each  year  on  an  average. 

Up  to  1896  the  electrical  system  at  Holyoke  had  the  largest  ca- 
pacity of  waterwheels  of  any  in  the  State,  namely,  1,120  horse- 
power; but  in  1897  Springfield  installed  wheels  of  1,890  horse- 
power and  took  first  place.  It  is  a  notable  fact  that  no  systen 
which  has  once  used  water  power  has  abandoned  it  The  stnall 
plant  at  North  Attleboro  up  to  1894  was  moved  to  Attleboro  there- 
after, but  continued  to  use  water  power.  Of  the  eighteen  plants 
recorded,  ten  have  increased  the  capacity  of  their  waterwheels 
since  first  installed.  The  three  plants  at  Holyoke,  Springfield  and 
I-awrence  represent  a  combined  capacity  of  5.646  horse-power  n 
w.iterwhcels.  And  this  is  only  the  beginning  of  water  power  ia 
electrical  supply. 


Anglo-Belgian  Telephony. 

.\  dispatch  from  London  says:  About  Xov.  i  the  longest  sulnn-irine 
tele|»hone  line  in  the  world  will  opened  between  England  and  Hclgmm. 
The  principal  part  of  the  cable  has  been  laid,  terminating  on  the 
l''nglish  side  in  St.  Margaret's  Bay.  near  Dover,  and  on  the  BdglM 
side  in  tiie  little  harbor  of  La  Panne.  It  now  only  remains  to 
shore  connections.  The  length  of  the  cable  is  63  miles :  it  is  on  thtl 
double  circuit  plan,  and  cost  about  $5,000,000.  while  its  complete  in- 
stallation will  take  nearly  twice  as  much.  The  entire  enterprise 
was  conceived  and  has  l>een  carried  through  by  the  General  Poit 
Ofllice  of  London.  Its  distinct  advantage  over  other  lines  between  d* 
Continent  and  England  is  that,  through  the  .\nglo-Belgian  communi- 
cation, telephone  subscribers  all  over  Belgium  will  l>c  able  to  spClk 
from  their  homes  with  subscribers  in  any  part  of  England.  The  e»^ 
pcnse  of  maintaining  the  new  line  will  be  equally  borne  by 
governments  of  England  and  Belgium.  Although  on  the  surface 
.■\nglo- Belgium  enterprise  appears  to  have  no  political  significance, 
still,  it  should  not  be  forgotten  that  the  status  quo  of  Belgium  is 
guaranteed  by  Great  Britain,  who  regards  the  "low  country"  in  quet» 
tion  as  a  sort  of  buffer  state  separating  her  from  Germany  mi 
Russia.  At  any  rate,  the  line  will  be  in  perfect  accord  with  the  pre** 
ent  attempt  of  the  British  Government,  working  in  sympathy  with 
certain  East  England  industrial  interests,  to  have  Dover  regain  some- 
thing of  her  old-time  importance  as  a  commercial  center. 


October  4,  1902. 


ELECTRICAL    WORLD     and    ENGINEER. 


531 


Metallic  Conduction  and  the  Constitution  of  Alloys. 


By  John  Alexander  Mathews,  Ph.  D. 

IN  a  paper  recently  presented  by  the  author,  before  the  Iron  and 
Steel  Institute\  this  subject  was  touched  upon  to  a  slight  extent, 
and  it  was  stated  therein  that  "the  evidence  thus  far,  though 
insufhcient,  leads  me  to  hope  that  a  law  will  be  found  connecting 
atomic  concentrations  and  the  specific  conductivities  of  added  metals 
with  the  resulting  change  in  the  conductivity  of  the  principal  metal. 
Before  this  can  be  possible,  more  must  be  learned  about  the  inter- 
metallic  chemical  relations  of  alloys."  This  opinion  was  based  upon 
the  recent  work  of  Barrett,  Brown  and  Hadfield",  Le  Chatelier'  and 
the  classic  researches  of  Matthiessen,  together  with  some  recent 
measurements  by  myself.  For  the  most  part  steel  alloys  have  been 
studied.  It  was  also  pointed  out  that  a  study  of  quenched,  rather 
than  annealed  materials,  might  be  profitable,  for  if  alloys  are  to 
be  considered  as  solutions,  it  is  probable  that  some  atomic  relation 
affecting  their  resistivity  exists.  Now  quenching  tends  to  keep  all 
the  constituents  of  an  alloy  in  a  homogeneous  condition,  resembling 
that  which  existed  while  the  alloy  was  molten,  while  annealing,  par- 
ticularly of  steels,  promotes  segregation  of  the  constituents  in  a  way 
analogous  to  precipitation  in  ordinary  solutions.  The  constitution  of 
alloys  has  been  very  fully  discussed  in  two  recent  papers  by  the 
author*,  and  the  perusal  of  either  of  them  by  readers  not  familiar 
with  recent  work  upon  this  subject  may  help  to  make  clear  what 
follows. 

Nearly  simultaneously  with  the  presentation  of  my  paper  to  the 
Institute,  there  appeared  in  England  a  later  paper  by  Prof.  Barrett^ 
the  distinguished  physicist,  whose  name  is  associated  with  the  dis- 
covery of  the  phenomenon  of  recalescence  in  steel,  and  one  in  Ger- 
many, by  Mr.  Carl  Benedicks",  both  of  which  tend  to  confirm  in 
part  the  opinion  quoted  at  the  beginning  of  this  article.  At  the 
same  time,  however,  they  lead  to  the  conclusion  that  it  is  not  a  new 
law,  but  the  extension  of  an  old  law  to  a  field  in  which  it  was  not 
known  or  supposed  to  apply — the  law  of  Mendelejeff  and  Newlands 
that  "the  properties  of  the  elements  are  a  periodic  function  of  their 
atomic  weights." 

It  will  be  remembered  that  in  studying  the  effect  of  various  ele- 
ments on  gold,  Roberts-Austen^  found  that  the  mechanical  properties 
of  that  metal  were,  in  general,  changed  in  a  manner  proportional  to 
the  atomic  volumes  of  the  added  element.  The  larger  the  atomic 
volume,  the  more  deleterious  was  its  effect  upon  gold.  This  law 
only  applies  to  small  percentages  of  added  impurities,  i.  e.,  to  those 
which  may  be  supposed  to  yield  a  single  solid  solution,  and  its 
general  applicability  is  further  interfered  with  by  the  individual 
•chemical  behavior  of  the  added  metal  toward  the  principal  metal. 
The  formation  of  a  definite  intermetallic  compound  by  the  two 
metals  would  naturally  produce  a  different  effect  than  a  simple  solu- 
tion of  one  metal  in  the  other,  but  such  a  condition  in  no  way  invali- 
dates the  law,  for  it  was  only  supposed  by  its  discoverer,  Sir  William 
Roberts-Austen,  to  apply  to  dilute,  solid  solutions.  Osmond's  work 
seems  to  show  that  the  influence  of  elements  on  iron  is  in  accordance 
with  the  periodic  law.  The  close  relation  between  the  periodic  law 
and  Roberts-Austen's  law  of  atomic  volumes  is  seen  when  we  recall 
that  atomic  volume  ^  atomic  weight  -=-  specific  gravity. 

In  Professor  Barrett's  recent  paper,  he  points  out  a  relation  exist- 
ing between  the  increase  of  electrical  resistivity  in  iron  alloys  and 
the  specific  heat  of  the  added  element.  But  the  specific  heat  multiplied 
by  the  atomic  weight,  in  most  cases,  gives  a  constant ;  hence,  the  in- 
creased resistivity  is  as  closely  related  to  one  as  to  the  other.  The 
alloys  studied  by  Prof.  Barrett  were  the  very  excellent  series  prepired 
"by  Hadfield,  and  included  a  large  number  of  alloys  of  many  elements 
with  iron.  In  their  earlier  paper  on  the  conductivity  of  these  alloys, 
Messrs.  Barrett,  Brown  and  Hadfield  state  that,  "an  approximate 
■estimate  of  the  quantity  of  carbon  in  any  specimen  of  carbon-steel 
might  be  quickly  obtained  by  a  determination  of  the  electrical  con- 
ductivity of  the  particular  sample,  provided  that  the  other  constitu- 


^  "A    Comparative    Study    of    Some    Low    Carbon    Steel    Alloys."      J.     I.     & 
S.  I.,  1902,  vol.  I. 

2  Sci.  Trans.  Royal   Dublin   Sec,  vii,  p.  67. 
'  Bull.     Sec.  d'  Encouragement.- — III,  p.  743- 

*  "Alloys    as    Solutions."      The    Mineral    Industry.      Vol.    X,    or   "Upon   the 
Constitution   of  Binary  Alloys."   J.   Frank.    Inst.,  Jan. -March,   1902. 

»Proc.  Royal  Soc,  LXIX,  p.   480. 

*  Zeits.   f.  physikalische  chemie,   1902,  vol.  40,   p.   545. 
■^  Phil.  Trans,  of  the  Royal  Soc,  CLXXIX,  p.  339. 


ents,  especially  silicon  and  manganese,  were  practically  uniform 
throughout  the  specimens.  On  the  oth'-r  hand,  from  the  electrical 
conductivity  of  samples  of  steel,  in  which  the  percentage  of  carbon 
only  is  known,  we  can  infer  the  purity  or  otherwise  of  the  samples." 
This  very  interesting  observation  might  often  be  applied  advantage- 
ously in  testing  materials. 

In  discussing  the  relation  between  conductivity  and  specific  heat. 
Prof.  Barrett  says :  "From  the  conductivities  of  the  specimens  their 
specific  resistances  were  calculated;  these  were  plotted  against  the 
percentage"  of  the  added  element.  A  series  of  fairly  smooth  curves 
were  thus  obtained  for  each  alloy."  There  is  obviously  no  connec- 
tion between  the  curves  thus  obtained  and  the  conductivities  of  the 
added  metal — for  example,  aluminum  produced  the  greatest  effect 
and  tungsten  the  least;  and  aluminum,  which  is  a  better  conductor 
than  nickel,  produces  a  greater  increase  in  resistance  than  nickel. 
Neither  is  there  any  connection — as  Prof.  Barrett  observes — between 
physical  hardness  and  the  conductivity;  the  hard  manganese  and 
tungsten  steels  are  better  than  the  soft  silicon  and  aluminum  steels 
for  equal  percentages  of  impurity.  The  following  table,  from  his 
paper,  shows  the  approximate  increase  in  resistance  (in  microhms 
per  cubic  c.c.  at  18°  C.)  of  annealed  iron  by  adding  to  it  the  metals 
named  in  the  first  column  of  the  table : 

table  I. —  (barrett). 

Per  cent,  of  .\dded  Metal. 

Alloys    of    Iron    with :                                      2.  3.  5- 

Tungsten     4.0  5.0  6.0 

Nickel     7.0  9.0  13.0 

Chromium     10. o  11. 3  14.0 

Manganese     16.0  18.0  24.5 

Silicon     26.0  34.0  49  o 

Aluminum     28.0  36.0  54.0 

From  this  table  it  will  be  noticed  that  the  increase  of  resistivity 
decreases  with  each  addition.  In  a  second  table.  Prof.  Barrett  shows 
the  approximate  increase  of   resistance   for  one  per  cent,  of  added 
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Perceatages  of  added  element. 
FIG.  I. — BARRETT  CURVES.' 

metal,  and  compares  this  with  the  specific  heat  of  the  added  metal. 
I  have  modified  this  table  by  the  omission  )f  carbon  and  by  the  intro- 
duction of  more  recent  values  for  the  specific  heats  of  chromium 
and  aluminum,  the  new  values  in  both  cases  agreeing  more  closely 
with  those  required  by  the  law  of  Dulong  and  Pettit. 


Alloy. 


Tungsten 
Cobalt  . . . 
Nickel  . .  . 
Chromium 
Manganese 
Silicon  . . . 
Aluminum 


-(b.\rrett). 

Inc.  in  Res.  1%. 
2.0 
30 
3-5 
5-0 
8.0 
13.0 
14.0 


Spec.  Heat. 
•03s 
107 
.109 
.121 
.122 
.183 
.227 


Atomic  Mrt. 

184. 

39- 

59- 

S6- 
28. 
27- 


It  must  be  recalled  that  in  dealing  with  percentages  as  high  as 
those  of  the  first  table,  we  are  not  sure  that  the  added  metal  remains 
in  solution,  especially  in  the  annealed  samples. 

Some  01  Prof.  Barrett's  curves  are  shown  herewith.  In  the  dia- 
gram I  (Fig.  i)  the  added  elements  are  expressed  in  ordinary  per- 
centages, as  given  by  him  originally.  The  second  diagram  shows  the 
result  of  replotting  them  in  atomic  percentages,  the  calculations  being 
made  upon  the  basis  of  the  number  of  atoms  of  added  metal  in  100 
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atoms  or  iron,  i  nc  cj'jiu-u  i^oriion-  01  diagram  (  tig.  ^)  have  no  con- 
ii<  (lion  with  the  subject  immediately  at  hand. 

Jn  studying  the  relation  of  electrical  resistance  to  the  constitution 
of  the  conducting  alloy,  we  must  always  bear  in  mind  what  a  com- 
plex substance  a  steel  alloy  i» :  that  it  always  contains  carbon,  man- 
ganese, silicon,  sulphur  and  phosphorus:  that  the  iron  itself  may 
exist  in  two  or  three  allotropic  conditions;  that  the  limits  of  solu- 
bility of  various  elements  in  iron  are  in  most  cases  unknown,  and 
that  the  intermetallic  compounds  of  iron  with  another  metal,  or  of 
two  metals  with  carbon  forming  a  double  carbide,  have  been  very 
imperfectly  worked  out. 

Vet,  notwithstanding  these  complications,  a  broad  view  of  the  ex- 
isting evidence  leads  to  the  idea  that  the  atomic  law  is  in  some  way 
connected  wjth  the  problem.  Prof.  Osmond,  in  discussing  the 
author's  pajHrr  to  the  Iron  and  Steel  Institute,  takes  this  view  of  the 
subject  when  he  says:  "It  was  remarkable  that  Mr.  C.  Benedicks 
should  have  arrived  independently  and  simultaneously  at  the  con- 
ception of  the  idea  of  atomic  equivalents  of  dissolved  lx>dies.  It 
was  true  there  was  some  considerable  discrepancies  between  the  re- 
sults of  Benedicks  and  Mathews,  but  there  was  nothing  very  sur- 
prising in  these  discrepancies,  any  more  than  in  those  on  which  the 
author  (Mathcw.s)  commented  as  existing  between  results  of  M. 
Ijc  Chatelier  and  other  physicists  in  the  case  of  tungsten,  molybdenum 
and  chrome-steels. 

"If  the  law  of  atomic  weights  was  exact,  it  was  applicable,  as  its 
very  enunciation  implied,  only  to  the  dissolved  fraction  of  the  alloyed 
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substances,  but  this  fraction  varied  according  to  the  treatment. 
and  was  unknown  in  many  cases.  Notably,  chromium  and  tungsten, 
and  probably  molylidcniun,  Ick).  w'tuibl  form  double  carbitlcs.  which, 
whni  liquate«l,  would  have  but  a  very  weak  inllucncc  Before  con- 
clinling.  ii  would  Im-  necessary  to  know  in  each  particular  case  what 
was  dissolved  an<l  what  was  not.  and  also  what  was  the  state  of  the 
sul»stancc  in  solution.  These  were  questions  to  which  one  could 
but  seldom  find  an  answer,  and  much  investigation,  as  Dr.  Mathews 
rightly  said,  was  still  necessary."  It  was  in  the  hope  of  stimulating 
further  work  upon  this  interesting  problem  that  we  venture  to  bring 
it  to  the  attention  of  electricians,  hoping— as  wc  have  elsewhere 
slated  in  regard  to  thc^e  views — to  "provoke  discussion,  .ind.  more 
rspriially.  thought  and  research  in  this  important  field.  Their 
confirmation  would  Ik  of  great  interest:  their  refutation  upon  ex- 
perimental evidencf  would  doubtless  produce  some  other  and  correct 
explanation." 

At  the  time  that  remark  was  ma«lc.  Mr.  Benedicks,  in  the  Uni- 
versity of  Ipsala.  was  bringing  forth  the  most  conclusive  evidence 
that  for  stnall  concentrations  the  increase  in  resistivity  of  steel  is 
a  function  of  the  atomic  weight,  i,  c.  cqui-atomic  solutions  of 
metallic  elements  in  iron  produce  equal  increase  in  electrical  re- 
sistance. 

Mr.  Benedicks  determined  the  plectrical  resistance  of  a  number  of 
samples  of  st^el  which  had  been  carefully  analyzed.  They  contained 
varying  quantities  of  carbon,  silicon.  mangane-Jc.  sulphur  and  phos- 
phorus, the   last   two  elements  l»eing  low  and   fairly  uniform.     The 


steels  were  tested  in  both  the  hardened  and  annealed  state.  From  his 
determinations,  the  author  found  that  one  atomic  per  cent,  of  various 
elements  dissolved  in  iron  produces  an  increase  in  resistance  which 
is  equal  to  5.9  microhms  per  cm'.  The  author  also  calculated  thai 
the  resistance  of  absolutely  pure  iron  would  be  7.6  microhms  per 
cm*,  but  this  value  is  lower  than  has  ever  been  obtained  experiment- 
ally, for  perfectly  pure  iron  has  not  been  investigated.  By  means  of 
the  following  formula,  it  was  found  possible  to  calculate  the  resist- 
ance of  steel  with  considerable  accuracy : 

5"  ^  7.6  -j-  26.8  ^C,  in  which  5"=  resistance  in  microhms  per  cm\ 
and  2  C  :=  %  foreign  substances  calculated  as  equivalent  quantities 
of  carbon. 

But  in  order  that  this  formula  be  applicable,  it  was  necessary  to 
ascertain  the  effect  of  carbon  itself  upon  the  conductivity.  This  Mr. 
Benedicks  has  done  very  skillfully.  It  is  now  generally  under- 
stood that  carbon  combines  with  iron  to  form  a  carbide,  F»C.  This 
exists  in  annealed  steels  in  a  condition  easily  recognizable  under  the 
microscope,  and  is  known  to  metallographists  as  "cementite."  When 
steel  is  heated  to  temperatures  above  700°  C.  and  cooled  suddenly,  no 
cementite  appears,  but  under  the  microscope,  at  high  magnification,  a 
structure  known  as  "martensite"'  is  seen.  The  carbon  in  this  con- 
dition may  be  combined  or  simply  dissolved  without  combination. 
Prof.  Arnold  thinks  that  a  sub-carbide,  F-.C,  exists  in  hardened  steel. 

However,  when  hardened  steel  is  reheated  and  slowly  cooled, 
cementite  appears,  and  the  other  micrographic  constituent  is  known 
as  "ferrite"  This  has  usually  been  considered  to  be7>Mrr  iron,  and 
the  combined  ferrite  and  cementite,  when  existing  in  alternate  bands 
or  layers,  constitute  the  "pearly  constituent"  of  Dr.  Sorby.  now 
called  "pearlyte."  Mr.  Benedicks  shows  that  ferrite  is  not  carbon- 
free  iron,  but  that  annealed  steels,  containing  from  .40  to  1.70  per 
cent,  carbon,  consist  of  cementite  and  iron  containing  about  0.27 
per  cent,  of  dissolved  or  hardening  carbon.  This  constituent  may  be 
identical  with  the  "sorbite"  of  Ostnond.  The  segregated  carlwn.  in 
the  form  of  cementite  exerts  little  influence  upon  the  conductivity 
This  statement  does  not  seem  to  accord  with  that  of  Le  Chatelier, 
who  gives  the  resistance  cf  ferrite  as  9.5,  and  cementite  ( FciC) 
as  45. 

When  a  low  carbon  steel — less  than  0.40  per  cent,  carbon — is  an- 
nealed, cementite  separates,  but  the  accompanying  ferrite  contains 
less  carlKin  than  0.27  per  cent.  For  example,  Mr.  Benedicks  states 
that  the  ferrite  of  a  .20  carbon  steel  would  contain  0.06  —  0.07  per 
cent,  of  dissolved  carbon.  Benedicks'  work  confirms  the  chemical 
researches  of  Osmond  and  Werth.  Carnot  and  Goutal.  Brustlein. 
.\rnold.  and  Stansfield  in  regard  to  the  existence  of  0.27  per  cent,  of 
hardening  carlnni  in  solid  solution  in  annealed  high-carbon  steels. 
.Ml  this  work  strengthens  the  author  in  the  opinion  he  has  held  and 
expressed  repeatedly,  that  in  the  separating  or  crystallizing  out  of 
the  constituents  of  any  alloy,  no  pure  metal  ever  separates  but  meta' 
contaiifing  more  or  less  of  the  other  constituents  of  the  alloy  in  soli 
solution.  It  seems,  too.  that  in  Benedicks'  confirmation  of  the  atoniic 
equivalence  of  the  elements  in  their  effect  upon  conductivity.  w( 
have  presented  some  new  evidence  in  favor  of  the  opinion  expressed 
by  Professor  Ratn.sey.  in  1889.  "that  it  would  appear  legitimate  t<« 
infer  that  in  solution,  as  a  rule,  the  atom  of  a  metal  is  identical  with 
its  molecule." 

.•\s  regards  the  exact  nature  of  the  phenomenon  of  conductivity  in 
metals  and  alloys,  very  little  is  known.  The  beautiful  theory  of 
electrolytic  conductivity  in  ordinary  liquid  solutions  seems  to  hav( 
nothing  in  common  with  metallic  conduction.  In  a  way.  the^e  two 
kinds  of  conductivity  seem  to  be  opposed  to  each  other,  for  while 
the  conductivity  of  a  pure  liquid  is  increased  by  the  presence  of  dis- 
solved m.itter  in  it,  a  pure  metal  becomes  a  much  poorer  conductor  if 
another  element  is  added  to  it.  Dewar  and  Fleming's  researches 
showed  that  the  resistance  of  pure  metals  decreased  with  falling 
temperatures,  and  there  was  evidence  that  at  the  absolute  zero  the 
resistance  would  be  miV.  In  the  case  of  alloys,  no  such  evidence  was 
afforded  :  they  seem  to  follow  some  other  law.  What  is  true  in  re- 
gard to  electrical  conductivity  probably  holds  for  thermal  conduc- 
tivity as  well.  Kohlrausch  showed  that  for  high  carbon  steel,  low 
carbon  steel  and  wrought  iron  the  ratio  between  these  two  kinds  of 
conductivity  is  close. 

The  electrical  resistance  of  steel  at  high  temperatures  furnishes  one 
of  the  evidences  of  the  allotropy  of  iron.  Le  Chatelier  found  two 
l^versible  transformations  in  the  conductivity  of  a  certain  sample 
of  malleable  iron  at  730°  C.  and  Sss^C.  These  temperatures  corre- 
spond closely  to  the  "breaks"  in   the  cooling  curve  of  mild   steel. 
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designated  by  Osmond  as  Ar  2  and  Ar  3,  i.  e.,  in  slowly  cooling  such 
a  sample  of  steel  there  occur  two  evolutions  of  heat  at  certain  tem- 
peratures. These  evolutions  of  heat  occur  in  the  purest  carbonless 
iron.  In  iron  containing  carbon,  their  point  of  occurrence  is  affected 
by  the  presence  of  that  element,  but  since  its  presence  is  not  the 
cause  of  their  occurrence,  they  have  been  thought  to  indicate  mole- 
cular or  allotropic  changes  in  the  iron  itself.  As  has  been  shown  for 
iron,  the  first  additions  of  any  other  element  produce  greater  in- 
crease in  resistance  than  any  subsequent  additions.  It  is  these  first 
small  additions  that  may  be  supposed  to  remain  in  solid  solution, 
and  to  act  most  deleteriously  upon  the  conducting  power  of  the  iron. 
Matthiessen  showed  that  the  conductivity  curves  for  most  pairs  of 
metals — excluding  the  metals  lead,  tin,  zinc  and  cadmium — is  of  the 
shape  of  the  letter  U.  Alloys  whose  compositions  lie  along  the  part 
of  the  curve  where  it  is  nearly  vertical,  are  those  in  which  a  single 
j  solid  solution  is  most  likely  to  occur.  Intermediate  compositions 
usually  consist  of  at  least  two  constituents  crystallizing  together  in 
some  sort  of  a  conglomerate  of  solid  solution,  intermetallic  com- 
pound, eutectic,  etc.  However  they  crystallize,  each  constituent 
'  is  more  or  less  saturated  with  the  other  at  the  temperature  of  solidi- 
fication. All  such  alloys  conduct  poorly,  but  it  is  not  known  that  the 
I  size  of  the  grain  or  the  number  of  boundary  faces  between  con- 
,  tiguous  grains  influences  the  conductivity  directly.  The  presence  of 
'  such  constituents,  microscopically  discernable,  has  suggested  to  Lord 
Kelvin  the  idea  that  the  increased  resistance  may  be  due  to  thermo- 
electric effects,  caused  by  the  passing  of  the  current.  He  says,  "the 
temperature  thus  arising  increases  until  the  conduction  of  heat 
through  the  laminae  balances  the  Peltier  effect  at  the  junctions,  and 
it  gives  rise  to  a  thermo-electric  force  opposing  the  passage  of  the 
current."  Now,  if  such  effects  take  place  at  points  of  contact  be- 
tween laminae  of  relatively  large  size  and  of  different  compositions, 
why  might  not  the  same  phenomenon  occur  between  much  smaller 
laminae,  and  why  might  they  not  occur  between  the  atoms  them- 
!  selves — in  other  words,  why  will  not  the  explanation  hold  good  for 
'  solid  solutions?  This  would  account  for  a  greater  effect  from  a  dis- 
solved than  from  a  segregated  substance. 

In  the  case  of  non-ferrous  alloys,  there  is  some  evidence  in  favor 
of  the  existence  of  an  atomic  relation  governing  conductivity.  These 
alloys  would  be  the  easiest  to  study  by  way  ot  confirmation  of  the  evi- 
dence afforded  bj'  steel,  because  they  can  be  obtained  in  a  greater 
degree  of  purity.  From  existing  data,  however,  something  in  favor 
of  the  atomic  theory  as  applied  to  metallic  conduction  has  been 
gathered.  This  we  will  summarize  briefly  in  conclusion.  The  only 
two  metals  which  we  know  to  be  perfectly  soluble  in  each  other,  and 
which  never  separate  into  two  microscopic  constituents,  are  silver 
and  gold.  The  highest  degree  of  mutual  solubility  of  which  we  can 
conceive  would  be  afforded  by  an  alloy  of  the  composition,  Au-Ag, 
i.  c,  an  equi-atomic  alloy.  It  is  precisely  this  one  which  has  the 
highest  resistance.  Alloys  whose  compositions  are  represented  by 
the  atomic  values  AuiAg  and  Agi.Au  conduct  about  equally  well. 
In  the  investigations  of  the  Reichsanstalt  upon  the  conductivity  of 
nickel-copper  alloys,  it  was  found  that  the  alloy  consisting  of  almost 
equal  atoms  of  nickel  and  copper  had  the  highest  resistance.  In  the 
case  of  copper-silver  alloys  this  does  not  hold  good,  but,  nevertheless, 
the  solution  theory  in  regard  to  resistance  is  confirmed.  Matthiessen 
found  the  highest  resistance  of  silver-copper  alloys  to  be  afforded 
by  Level's  alloy,  which  contains  about  28  per  cent  of  copper. 

This  is  the  one  alloy  of  copper  and  silver,  which  on  slow-cooling 
in  mass,  does  not  segregate,  but  is  of  uniform  composition  through- 
out. It  is,  in  fact,  the  eutectic  alloy,  and  a  microscopic  examination 
of  it  reveals  the  fact  that  it  is  composed  of  two  constituents.  One 
of  these  we  believe  to  be  a  saturated  solid  solution  of  copper  in  silver, 
and  the  other  a  saturated  solid  solution  of  silver  in  copper.  Hence, 
we  have  two,  instead  of  one,  saturated  solid  solutions  crystallizing 
side  by  side,  and  the  lowest  conductivity  is  afforded  by  them  just  as 
an  alloy  of  the  composition  Au-Ag  gives  the  lowest  conductivity  of 
all  gold-silver  alloys.  Any  addition  of  silver  or  copper  to  Level's 
alloy  is  equivalent  to  diluting  one  or  other  of  the  solid  solutions  of 
which  it  consists,  and  the  conductivity  is  improved  thereby. 

If  the  conductivity  of  a  series  of  steels  containing  practically  a 
constant  percentage  of  manganese,  but  varying  in  carbon,  be  meas- 
ured in  both  the  hardened  and  annealed  conditions,  and  the  results 
plotted,  it  will  be  found  that  the  quenched  steels  not  only  have  a 
higher  resistance,  but  that  the  curves  diverge  from  each  other  di- 
rectly in  proportion  to  the  carbon  content.  The  hardening  of  steel 
changes  the  carbon  from  a  segregated  to  a  dissolved  condition.    This 


explains  the  divergence  of  the  curves  for  the  increasing  amount  of 
dissolved  carbon,  increasingly  augments  the  resistance.  If,  however, 
steels  of  constant  carbon  and  varying  manganese  be  similarly  treated, 
the  curve  of  the  quenched  specimens  will  fall  below  that  of  the 
annealed  specimens,  but  will  be  practically  parallel  to  it. 

The  difference  between  the  two  curves  in  this  case  is  due  to  the 
retention  of  all  the  carbon  in  the  dissolved  state,  but  the  effect  due 
to  increasing  manganese  is  the  same  in  both  conditions,  for  it  crysul- 
lizes  isomorously  with  the  iron,  and — for  low  percentages — is  con- 
tained in  the  iron  crystals,  whether  they  are  quenched  or  not. 

From  what  has  preceded,  it  will  be  seen  that  although  electro- 
lytic and  metallic  conductivity  are  so  different  in  nature,  yet  the 
question  of  solubility  seems  to  affect  or  control  metallic  conduction, 
and  there  exists  an  atomic  relation  between  the  effect  of  different 
dissolved  substances  upon  the  conductivity  of  the  principal  metal  or 
solvent.  All  the  recent  work  upon  alloys  tends  to  strengthen  the  idea 
that  alloys  in  many  of  their  properties  resemble  liquid  solutions,  and 
with  a  brief  summary  of  these  points  of  resemblance  we  will  close. 
Graham  and  Roberts-Austen  have  shown  that  at  temperatures  much 
below  their  melting  points,  metals  diffuse  into  one  another,  like  a 
salt  into  water.  Like  liquids,  metals  may  or  may  not  be  perfectly 
miscible.  In  the  latter  case.  Dr.  Alder  Wright  has  shown  that  a  fused 
mass  of  two  immiscible  metals  on  cooling  separates  into  layers,  and 
that  the  layers  do  not  consist  of  pure  metals,  but  that  each  metal 
retains  a  little  of  the  other  in  solid  solution.. 

In  general,  solubility  increases  with  the  temperature.  Professor 
Spring  and  others  have  shown  that  metals  will  flow  under  pressure, 
and  that  by  the  same  means,  mixed  metals  may  or  may  not  react 
chemically  when  thus  brought  into  intimate  association.  Molecular 
mobility  increases  with  the  temperature  in  metals  as  well  as  in  liquids. 
Upon  cooling  molten  binary  alloys,  the  phenomena  attending  solidifi- 
cation are  strongly  suggestive  of  the  behavior  of  freezing  salt  solu- 
tions. It  has  been  shown  by  Heycock  and  Neville  that  the  depression 
of  the  freezing  point  of  one  metal  by  the  addition  of  another  to  it 
follows  the  laws  of  Coppet  and  Raoult.  The  eutectic  alloy,  of 
Guthrie,  is  the  analogue  of  the  "cryohydrates"  of  physical  chemistry, 
and  Roozeboom,  Le  Chatelier  and  others  have  shown  that  the  phase 
rule  of  Gibb  applies  quite  as  well  to  the  explanation  of  questions  of 
equilibrium  in  alloys  as  it  does  to  the  explanation  of  similar  prob- 
lems in  regard  to  liquids  and  gaseous  mixtures. 

In  view  of  all  this  evidence,  it  may  not  be  surprising,  but  it  is, 
nevertheless,  a  very  interesting  coincidence  that  almost  simultane- 
ously three  workers  of  different  nationalities  in  three  different 
countries  should  have  observed  independently  another  confirmation 
of  the  periodic  relation  of  the  elements  and  of  the  general  applica- 
bility of  the  solution  theory  to  the  explanation  of  the  properties  of 
alloys. 


Telpherage  Mails  in  Italy. 


By  Cesare  Pig. 

The  Minister  of  Posts  and  Telegraphs  of  the  Italian  Government 
is  at  present  devoting  great  attention  to  a  new  system  of  postal 
communication  invented  by  Mr.  Piscicelli,  an  engineer  from  Naples. 
Tests  on  this  new  system  have  commencea,  and  features  of  it  are  ex- 
hibited on  the  Margherita  Hall  under  the  ^lain  Arcade  in  Naples. 
The  idea  of  Mr.  Piscicelli  is  a  very  simple  one,  and  his  system  is 
destined  perhaps  to  revolutionize  all  systems  of  land  and  rural  postal 
communications  in  the  world.  Mr.  Piscicelli's  mvention  consists  in 
building  up  a  small  aerial  railway  whose  track  is  made  of  steel 
wires,  supporteo  at  the  height  of  45  feet  on  poles  300  feet  apart. 
Small  motor  cars  run  suspended  to  these  wires,  and  are  fed  with 
electric  current.  The  motors  are  designed  so  to  communicate  to 
the  car  a  speed  of  400  km.  (250  miles)  an  hour.  With  a  speed  of 
this  kind,  all  the  Italian  post  offices  would  be  in  communication  on 
a  very  rapid  schedule. 

In  Rome  a  main  post  office  is  to  be  installed  in  conjunction  with 
eight  or  ten  sub-stations,  each  sub-station  consisting  in  a  tower 
75  feet  high,  provided  with  a  mailing  box  at  the  bottom.  All  letters 
mailed  are  automatically  stamped  with  indications  of  the  month, 
day,  hour  and  minute  at  which  the  letter  was  mailed.  The  letter  is 
then  conveyed  to  the  top  of  the  tower,  where  a  special  employee  is 
in  charge  of  putting  all  the  mail  in  the  small  motor  car.  which  is 
then  sent  to  the  General  Post  Office.  Thence  the  mail  is  then  for- 
warded to  the  different  cities  of  Italy  in  less  than  two  hours.     Each 
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»tetl  wire  of  the  line  is  designed  for  carrying  a  weight  of  iwo  tons. 
The  motor  cars  for  letters  weigh  75  pounds,  and  the  cars  for  printed 
matters  arc  able  to  carry  to  2,000  newspapers.  With  this 
scheme,  it  will  be  possible  to  read  at  10  o'clock  in  Milan  all  news- 
papers printed  at  8  o'clock  in  Rome.  This  would,  of  course,  revo- 
lutionize the  journalistic  field.  The  cost  of  installation  of  this  kind 
of  plant  reaches  3fiOO  lircs  ($600)  per  kilometer,  or  about  $950  per 
mile.  This  is  not  very  much  when  one  thinks  of  the  great  economy 
realized  in  reducing  the  number  of  employed  and  the  better  facili- 
ties afforded  to  the  public. 


Proposed  Developments  of  the  Institute.* 


Hy  Chas.  F.  Scott. 

Mr.  Scott  o|>cncd  his  address  by  saying  that  the  day  marked  the 
entry  of  the  Institute's  newly  elected  officers  on  their  dulicb,  and  the 
begmnmg  of  another  year;  and  that  it  would  be  well  to  pause  before 
entering  upon  the  routine  of  regular  work  and  to  consider  the 
functions  of  the  Institute,  its  present  status  and  its  future  possibilities. 

The  position  occupied  by  the  electrical  engineer  is  unique.  The 
•cience  underlying  his  work  is  most  fascinating  and  most  fruitful. 
The  applications  of  electricity  are  not  confined  to  a  limited  field ;  they 
are  almost  universal— there  is  scarcely  a  branch  of  human  activity 
that  has  not  received  a  quickening  touch.  So  rapidly  have  electrical 
novelties  become  commercial  necessities  and  simple  experiments 
evolved  great  systems  that  a  new  branch  of  engineering  has  been 
developed  in  a  score  of  years.  The  scope  of  the  electrical  engineering 
profession  has  dcvchjpcd  from  trivial  beginnings  until  it  includes 
works  of  the  greatest  diversity  and  magnitude  and  far-reaching  con- 
•equcnccs,  in  industrial,  commercial  and  social  life.  This  development 
has  been  the  result  not  of  mere  chance,  but  of  a  combination  of  favor- 
ing conditions.  Faraday  and  Maxwell  laid  the  foundations  of  elec- 
trical science  and  the  general  mechanical,  industrial  and  scientific 
evolution  of  the  nineteenth  century  gave  the  necessary  opportunity 
and  impetus  to  its  commercial  application.  FJcctricity  is  usually  a 
means,  an  agency,  and  is  not  in  itself  an  end.  In  order  that  electricity 
may  be  applied,  there  must  be  that  to  which  it  can  be  applied.  The 
electric  motor,  for  exani|)le,  would  be  of  little  consequence  if  there 
were  no  field  for  it— if  there  were  no  machine  shops  or  mills,  no  ele- 
vators or  street  cars.  It  is  because  the  steam  engine  has  for  a  cer.tury 
been  tr.-iining  men  to  use  mechanical  power,  and  because  the  existing 
methods  of  transmitting  and  distributing  power  have  such  fixed  and 
narrow  limitations,  that  the  electrical  system  has  so  quickly  taken  its 
place  between  engine  and  lathe,  between  the  waterfall  and  the  loom. 
It  is  because  the  .science  of  electrochemistry  was  advancing  that  the 
dynamo  found  a  place  in  electrochemical  industries,  and,  in  turn, 
cheap  electrical  energy  has  accelerated  electrochemical  flevclopnienl. 
It  is  notable  that  the  greater  part  of  the  power  developd  at  Niagara 
FalU  i*  used  in  cleclrochnnical  and  allied  jirocess'-s.  in  the  inanu- 
faclurr  of  aluminum,  carliorrnijum.  sodium,  chlorine,  caustic  soda, 
calcium  carbide.  ph<>^phorus,  graphite  and  barium  hydrate,  while  in 
almost  every  case  even  the  discovery  of  the  process  itself  as  well  as 
the  development  of  the  industry  has  occurred  since  the  work  upon 
the  power  plant  has  licgun. 

It  is  a  hackneyed  theme— the  infancy  of  electricity:  and  yet  to  ob- 
tain a  just  view  of  his  jKisition  the  electrical  engineer  must  realize 
how  brief  coniparr«|  with  other  branches  of  engineering  is  the  ex- 
prncncr  upon  which  hi«  work  is  based.  Kven  the  oldest  of  the  elec- 
trical inventions,  the  telrgraph.  had  its  b- ginning  when  men  no.v  living 
were  well  gr.nvn  Iw^s  The  man  who  has  bw-n  called  the  "Father  of 
Eleclricil  FnguirrtiiiK  '  whose  theoretical  ind  mechanical  skill  made 
the  ocean  eablr  a  sn.-cess.  is  still  a  vigorous  worker,  and  quite  re- 
cently the  Institute  was  privileged  to  tender  a  reception  to  him.  its 
honorary  mcmlK-r.  Lord  Kelvin.  It  is  not  yet  27  years,  the  age  re- 
quired for  full  memlKrship  in  the  Institute,  since  the  Centennial 
Exposition  at  Philadelphia  gave  an  impetus  to  electrical  invention 
and  the  telephone  was  made  piiblic  It  was  not  until  1884.  the  year 
of  the  Philadelphia  International  Klectrical  Kxpo^ition.  that  meas- 
ures were  taken  for  establishing  a  national  organiz.ition  among  elec- 
trical mr«i.  and  the  ,\tnerican  In*ttt»ite  of  Flectrical  Kngineers  was 
est.iMislinl      Tt^  first   president.  Dr.   Norvin  Green,  and  half  of  its 
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vice-presidents  and  managers  were  identified  with  the  telegraph.  The 
practical  electricians  of  those  days  were  telegraph  men,  but  now  a 
new  generation  has  arisen  to  whom  the  click  of  the  sounder  is  un- 
intelligible. 

The  past  50  years,  and  notably  the  past  decade,  have  witnessed  a 
general  activity  of  such  magnitude  that  it  marks  an  epoch  in  the 
world's  history.  And  in  this  development,  electricity  has  been  fore- 
most. I  will  not  attempt  to  recount  and  catalogue  what  has  been  ac- 
complished, in  how  many  ways  electricity  has  proven  useful,  the 
various  purposes  for  which  it  is  emploved  in  industrial  and  manu- 
facturing enterprises,  nor  to  what  extent  the  telephone,  telegraph  and 
cable  have  affected  domestic,  commercial,  social  and  national  life; 
I  will  not  mention  the  results  which  the  railway  motor  in  city,  sub- 
urban and  interurban  service  is  efifecting  in  the  cheapening  of  travel 
and  the  redistribution  of  population ;  I  will  not  dwell  upon  the  far- 
reaching  effects  in  the  economic  world  of  an  agent  which  makes 
possible  the  combination  of  formerly  diverse  interests  by  operating 
in  one  great  system  local  and  interurban  railways,  mills,  shops,  ele- 
vators, street  lighting  and  indoor  illumination ;  nor  will  I  even 
attempt  to  sum  up  all  these  achievements  and  estimate  by  how  much 
the  results  of  human  activity  are  increased  through  the  agency  of 
electricity.  The  point  I  do  make  is  the  magnitude  of  the  work  and 
the  far-reaching  responsibilities  which  have  so  quickly  devolved  upon 
the  electrical  profession. 

Consider  for  a  moment  the  financial  aspect.  It  is  estimated  that 
the  total  investment  in  electrical  applications  outside  of  telegraphy 
and  telephony  at  the  time  this  Institute  was  founded,  did  not  ex- 
ceed $1,000,000.  At  the  present  time  the  estimated  capitalization  of 
electrical  applications  in  the  United  States  approximates  $4,000,000.- 
000.  In  other  words,  electricity  represents  about  one-third  the  value 
of  that  represented  by  the  investment  in  our  steam  railway  systems. 
Speaking  generally,  this  enormous  expansion  has  been  made  possible 
by  the  electrical  engineer,  and,  furthermore,  the  successful  outcome 
of  these  investments  depends  upon  his  work.  Even  these  figures, 
although  they  indicate  the  vast  responsibilities  which  are  entrusted 
to  the  electrical  engineer,  do  not  fully  measure  that  responsibility, 
since  they  take  no  account  of  the  importance  of  his  work  in  the  many 
industries  and  enterprises  which  use  electrical  apparatus  in  a  sub- 
sidiary or  auxiliary  way.  although  it  may  be  essential  to  their  effi- 
ciency and  success. 

The  work  which  the  future  has  in  store  for  the  electrical  engineer 
seems  even  greater.  Scarcely  a  plan  for  future  progress  is  proposed 
either  by  the  practical  and  conservative  business  man.  manufacturer 
or  engineer,  or  by  the  sanguine  promoter  or  the  imaginative  writer 
who  portrays  an  Utopian  civilization,  which  does  not  involve  some 
application  of  electricity. 

We  are  now  at  a  time  of  general  prosperity.  Will  this  continue? 
Is  prosperity  a  normal  condition,  or  arc  successions  of  prosperity  and 
depression  inevitable?  Continued  prosperity  requires  high  efficiency. 
Kffort  must  not  be  wasted  or  dissipated.  The  ordinary  activities  and 
functions  of  industrial  and  commercial  life  must  be  efficiently  per- 
formed, and  energy  must  not  be  lost  through  great  undertakings 
which  fail  in  the  execution  or  accomplish  no  useful  result.  Think 
for  a  moment  how  different  the  condition  of  Italy  might  be.  had  the 
energy  which  was  expended  in  the  construction  of  cathedrals  been  de- 
voted to  school -houses  and  an  educational  system.  Consider  what  a 
drain  uikvj  the  resources  of  a  country,  both  in  wealth  and  in  men, 
are  a  large  standing  army  and  navy.  Imagine  the  results  had  the 
hundreds  of  millions  of  pounds  expended  by  England  on  the  South 
.\frican  war  been  devoted  to  the  development  of  the  country,  by  es- 
tablishing electrical  railways  and  lighting  and  power  plants.  Eve» 
granting  that  pyramids  and  cathedrals  and  wars  have  been  legitimate 
factors  in  the  world's  history,  and  that  on  the  whole  they  have  been 
beneficial,  nevertheless  they  indicate  how  vast  are  the  forces  which 
have  directly  retarded  rather  than  advanced  material  prosperity.  There 
is  no  doubt  but  that  the  forces  at  hand  are  ample  to  maintain  a  con- 
stantly increasing  condition  of  prosperity  if  they  be  wisely  directed. 
.\  great   responsibility  rests  upon  the  intellectual  classes. 

.\s  a  factor  in  maintaining  prosperity,  the  work  of  the  elcctricar 
engineer  is  of  great  consequence,  .\pplied  electricity  so  increases  the 
efficiency  of  industrial  and  commercial  life  that  better  results  and 
higher  efficiency  can  be  secured  with  a  given  expenditure  of  energy. 
The  electrical  engineer  is  called  upon  to  advise  and  direct  in  manr 
large  undertakings,  and  upon  the  soundness  of  his  judgment  de- 
pends success  or  failure.  Electricity  occupies  a  vital  place  in  the 
affairs  of  the  present,  it  will  be  an  increasing  element  in  the  future. 
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id  the  electrical  engineer  will  be  an   important  agent  in  avoiding 
;pression  and  maintaining  prosperity. 

We  have  considered  in  a  somewhat  general  way  the  electrical  en- 

ineer,  and  the  engineering  profession.     In  a  profession  where  there 

.-e  so  many  workers,  where  the  majority  of  them  arc  young  men, 

here  their  work  is  so  closely  connected  with  scientific  investigation 

nd  with  what  is  being  done  in  allied  professions,  when  the  rate  of 

ivance  is  so  great  in  scientific  discovery,  in  invention,  in  application 

)  processes  which  are  new,  and  in  undertakings  of  increasing  value, 

nd  particularly   in  a   country  which   is   recognized  as   foremost  in 

lectrical  development,  there  is  a  unique  field  for  a  national  organi- 

ation  such  as  the  American  Institute  of  Electrical  Engineers. 

Electrical  interests  are  so  diversified  and  so  extended  that  electrical 

.orkers  should  be  brought  together.     They  should  have  a  common 

leeting  place.     Here  discoveries  may  be  announced,  inventions  de- 

cribed,  engineering  schemes  criticized  and  new  undertakings  presented 

nd  discussed.    Here  the  student  and  professor,  the  investigator,  the 

iventor,  the  manufacturer,  the  operator  and  the  consulting  engineer 

nay  meet  upon  common  ground.     The  engineer  who  is  tempted  to 

'idicule  scientific  work  finds  that   it  is  the  foundation  upon  which 

lis  own  work  rests.     The  professor  who  regards  slightly  the  work 

f)f  the  designing  or  constructing  engineer  may  find  that  his  own  cher- 

shed  formulae  are  derived  from  the  rules  and  contain  the  constants 

'vhich  the  practical  man   has  determined   for  himself.     Association 

cads  to  mutual  understanding,  it  curbs  eccentricity  and  one-sided  de- 

.elopment,  and  promotes  symmetrical  advancement. 

It  is  the  function  of  the  American  Institute  of  Electrical  Engineers 
0  bring  individual  workers  into  a  common  unity,  to  join  them  in  a 
':ommunity  of  interest,  which  is  called  the  electrical  engineering  pro- 
ession.  It  should  place  the  profession  of  electrical  engineering  above 
uispicion  of  corruption  and  chicanery,  and  should  call  for  high  stand- 
irds  of  dignity  and  honorable  accomplishment.  It  should  counteract 
:he  spirit  of  blind  partisanship  and  of  depreciation  of  others'  efforts 
imong  those  who  are  divided  by  commercial  interests,  whether  they 
^represent  competitors  or  buyer  and  seller.  While  each  has  his  indi- 
vidual interests,  there  is  a  general  interest  which  is  common  to  all. 
All  share  in  that  which  discredits  the  profession  as  well  as  in  that 
which  elevates  and  advances  it. 

It  is  the  function  of  the  Institute  to  continually  bring  together  the 
diversified  achievements  of  many  workers,  which,  taken  altogether, 
constitute  a  single  total  of  accomplishment,  which  is  called  progress. 
It  should  discriminate  between  that  which  is  substantial  and  that 
which  is  not.  It  should  place  the  stamp  of  recognition  and  approval 
upon  all  that  is  meritorious  and  marks  an  advance  in  the  art. 

It  is  the  function  of  the  Institute  to  take  the  lead  in  such  measures 
as  will  promote  the  general  interest  of  the  profession  and  the  efifi- 
ciency  of  electrical  work. 

The  American  Institute  of  Electrical  Engineers  has  represented 
the  profession  in  various  ways : 

It  has  taken  a  prominent  part  in  establishing  uniform  insurance 
rules  in  a  National  Code. 

It  has   been   conspicuous   in   representing   American   engineers   at 
international  expositions  and  international  congresses,  both  in  Amer- 
'  ica  and  abroad.     In  the  same  connection  it  has  been  active  in  estab- 
^  lishing  international  standards,  and  through  its  advocacy  the  name 
Henry,  in  honor  of  an  American  electrician,  has  secured  a  place  in 
the  list  of  electrical  units. 
It  prepared,   in   1890,   the  standard   wiring  table   for  lighting  and 
i  power  purposes,  which  has  been  of  great  service  in  standardizing  elec- 
trical calculations. 

It  has  established  a  code  of  standardization  covering  names,  defi- 
nitions, methods  of  rating,  tests  and  the  like,  which  is  of  the  greatest 
service  in  unifying  and  simplifying  electrical  practice. 
j      It  has  established  through  the  generosity  of  a  few  individuals  a 
'  library  which  in  historic  value  is  unequaled. 

Let  us  now  turn  our  attention  to  the  future  and  consider  the 
specific  ways  in  which  the  works  of  the  Institute  may  be  advanced 
during  the  coming  year : 

I.  The  membership  should  be  increased.  The  power  and  influ- 
ence of  the  Institute  is  dependent  upon  the  number,  character  and  ac- 
tivity of  its  members.  There  are  many  engineers  eligible  to  member- 
ship who  are  not  members,  because  they  do  not  fully  appreciate  the 
scope  and  the  work  of  the  Institute.  There  are  many  electrical  work- 
ers who  would  become  worthy  associate  members  if  they  realized  the 
value  of  connection  with  the  Institute. 
Is  it  not  the  privilege   and  the  duty  of  an   electrical   engineer  to 


give  his  best  support  to  the  Institute  which  stands  for  the  highest 
interests  of  his  profession?  Are  not  the  advantages  which  member- 
ship in  the  Institute  affords  such  that  no  progressive  engineer  can 
afford  to  be  without  them?  If  these  things  are  so,  then  it  rests  upon 
the  present  members  to  build  up  the  Institute  by  making  its  work 
known  to  those  who  should  become  members. 

During  the  past  year  the  membership  has  increased  25  per  cent., 
and  reached  1,546.  This  is  less  than  one-half  the  membership  in 
the  British  Institution  of  Electrical  Engineers.  If  American  Institute 
membership  bore  the  same  relation  to  the  kilowatt  capacity  of  the 
electrical  power  stations  of  the  country  as  does  that  of  the  British 
Institution,  our  membership  should  be  25,000. 

There  are  to-day  cities  in  which  are  located  engineering  schools 
and  large  electrical  interests,  which  have  but  three  or  four  members. 
Five  States  east  of  the  Mississippi  River  have  but  one  or  two  mem- 
bers each,  and  there  are  three  of  the  New  England  States  that  have 
but  three  members  each. 

2.  Papers  and  discussions  should  be  contributed  from  a  larger  pro- 
.  portion  of  the  membership.    The  transactions  of  the  Institute  should 

be  a  record  of  the  advance  in  electrical  work,  and  should  contain  only 
that  which  is  of  material  value  to  the  advancement  of  the  art.  I  sub- 
mit that  even  their  present  high  standard  does  not  adequately  repre- 
sent American  electrical  progress.  If  it  is  true  that  our  papers  do 
not  fully  present  the  advance  thought  and  best  achievements  of  the 
time,  it  is  simply  because  our  advance  workers  do  not  contribute 
more. 

Material  may  be  presented  in  formal  papers,  in  original  communi- 
cations or  in  discussion.  Some  subjects  do  not  provoke  general  dis- 
cussion ;  others  depend  for  their  value  upon  the  experience  or  the 
opinions  of  a  large  number  of  members.  While  the  Institute  is  not 
as  a  body  responsible  for  the  statements  or  the  opinions  of  its  mem- 
bers, there  is  nevertheless  an  obligation  resting  upon  its  members 
not  to  leave  unchallenged  inaccurate  and  misleading  statements. 

Our  last  volume  shows  that  5  per  cent,  of  the  membership  took 
part  in  the  meetings,  and  that  2  per  cent,  furnished  papers.  Of  these 
papers  10  per  cent,  came  from  miscellaneous  sources.  20  per  cent. 
came  from  college  professors,  25  per  cent,  from  operating  and  con- 
sulting engineers,  and  45  per  cent,  from  engineers  connected  with 
manufacturing  companies. 

These  figures  indicate  that  electrical  matters  are  advancing  so  fast 
that  even  the  teachers  in  the  great  technical  schools  fall  behind  the 
pace,  because  the  problems  come  first  to  the  manufacturer.  To  the 
manufacturing  companies  must  be  given  credit  for  substantially  ad- 
vancing scientific  investigation  as  well  as  practical  development. 

Further  examination  of  the  last  annual  volume  shows  that  although 
one-fourth  of  the  members  reside  in  New  York,  and  the  monthly 
meetings  are  held  there,  yet  only  one-fifth  of  the  papers  were  pre- 
sented by  New  York  members,  '"he  Institute  is  national  in  its  scope, 
and  there  should  be  united  effort  throughout  the  entire  membership 
to  increase  the  quantity  as  well  as  the  quality  and  the  usefulness  of 
its  published  proceedings. 

3.  Local  meetings  of  the  Institute  in  various  cities  will  broaden  the 
interest  in  its  work  and  generally  extend  its  benefits.  Some  local 
organizations  have  been  formed,  but  this  department  of  our  work 
should  be  greatly  extended.  While  such  organizations  should  be 
conducted  in  harmony  w'ith  the  general  methods  and  purposes  of  the 
Institute,  synchronizing  as  far  as  practicable  with  its  general  meet- 
ings, they  should  also  become  "self-exciting"  centers  of  local  elec- 
trical activity.  There  is  so  much  material  availab'e  and  there  are 
so  many  subjects  of  local  and  general  interest  that  a  small  amount 
of  well-directed  effort  in  organization  will  produce  great  results. 

4.  Universities  and  technical  schools  with  electrical  engineering  de- 
partments may  organize  local  meetings  of  the  Institute,  which  would 
be  of  benefit  to  both  instructors  and  students  in  keeping  them  in  touch 
with  the  most  recent  developments  and  practice  in  electrical  work. 
Meetings  may  be  under  the  direction  of  the  professor  of  electrical 
engineering  and  may  be  conducted  in  various  ways  to  conform  best 
to  the  local  conditions.  Local  Institute  members  may  join  with  the 
school  meetings.  A  school  should  be  the  natural  center  for  engineers 
of  its  vicinity.  It  supplies  a  suitable  meeting  pla-^e.  and  the  discus- 
sion of  Institute  papers  by  engineers,  instructors  and  student  should 
be  of  benefit  to  all. 

In  the  thesis  work  of  students  the  Institute  may  be  helpful  in  recog- 
nizing and  publishing  in  abstract  or  in  full,  theses  which  are  note- 
worthy.   This  would  give  an  impetus  to  the  preparation  of  theses  and 
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wliolev^mc  rivalry  ai. 
the    value    of   our    ti 

The  pro|)cr  education  oi  the  engineer  is  a  problem  to  which  various 
Mjlutions  arc  offered.  All.  however,  will  doubtless  agree  that  the  pro- 
fession ha*  already  reached  a  stage  and  is  advancing  so  rapidly  that 
Ihc  purely  "practical  man"  cannot  hope  to  maintain  himself  in  the 
front  rank.  The  rate  at  which  development  is  progressing  demands  a 
thorough  grounding  in  fundamental  principles,  in  order  to  impart 
the  |Hjwer  for  grasping  and  meeting  new  conditions. 

My  ;  r  s|>oke  truly  when  he  said  that  the  educational  in- 

^titutf  :  ;  give  the  young  men  "a  thorough  understanding  of 

the  fundamental  principles  of  electrical  engineering  and  allied  sciences, 
and  a  go«id  knr.wkdKe  of  the  methods  of  dealing  with  engineering 
problem*." 

The  lK->t  ediicatM.n  is  tiiai  111  which  theoretical  training  in  funda- 
mental principles  predominates.  The  true  function  of  practical  work 
in  a  broad  engineering  education  is  not  to  produce  skilled  workmen 
or  full-Hedged  engineers,  but  it  is  to  supplement  theoretical  work, 
making  it  df-Tinilc  and  certain,  so  that  the  student  may  properly  assim- 
ilate the  instruction  which  he  receives.  Again,  a  student  should  not 
make  his  mind  a  storehouse  of  facts,  but  he  should  learn  where  facts 
and  information  can  be  gotten,  and  how  to  use  them.  The  principal 
pur|M>sc  for  bringing  the  work  of  the  Institute  directly  to  the  student 
and  putting  him  in  touch  with  practical  work,  is  that  it  will  assist 
tnm  greatly  in  keeping  in  touch  with  actual  things  and  in  giving  liini 
A  flefinitc  idea  of  the  kinds  of  work  which  lie  before  him.  and  for  which 
he  is  preparing. 

Fortunate  will  it  be  if  we  can  lead  him  to  sec  that  in  the  training 
of  an  electrical  engineer  there  should  be  something  besides  technical 
I^Kjks— that  logical  thinking  and  clear  expression  and  general  culture 
arc  indisjK-nsable  in  a  profession  that  comes  in  touch  with  so  niary 
departments  of  science  and  engineering  as  well  as  industrial  and  com- 
mercial and  social  activity,  and  that  he  must  be  a  broad  man  with  a 
broad  educational  foundation,  who  would  aspire  to  the  fullest  use- 
fulne<>s  and  success. 

5.  The  collection  of  engineering  data  and  the  establishing  of  stand- 
ar<l  pratlice  in  electrical  engineering  is  one  of  the  important  functions 
of  the  Institute.  The  present  years  are  formative  years.  Electrical 
engineering  is  crystallizing.  Klectrical  theory  and  laws  and  electrical 
measurements  are  more  definite  than  those  relating  to  the  allied  pro- 
fessions ;  for  example,  consider  the  relative  accuracy  in  the  prede- 
termination of  the  efficiency  of  a  dynamo  with  that  of  an  engine,  or 
the  case  and  precision  of  measurement  of  dynamo  output  by  a  watt- 
meter with  that  of  an  engine  by  a  mechanical  dynamometer  or  brake. 
Klectrical  engineering  practice,  however,  is  now  being  established. 
The  apparatus  and  the  methods,  both  in  detail  and  in  general,  which 
charartcri/r  present  work  arc  radically  different  from  these  of  five 
or  ten  years  .igo.  It  is  of  the  highest  importance  to  the  profession 
that  definiti«ms  and  principles  and  laws  pertaining  to  engineering 
practice  simuld  be  determined  ?tu\  adopted  as  rapidly  as  circumstances 
will  permit.  (lencral  investigations  should  be  nipdc  in  various  lines 
of  electrical  engineering  work,  not  primarily  for  the  purpose  of  de- 
vising theoretical  stan<lards  or  tindertaking  original  investigations, 
but  for  the  purpose  of  ilelermining  what  is  best  in  present  practice, 
and  «»f  forumlating  and  crystallizing  it  into  what  may  be  recognized 
as  standard  practice 

We  must  not  fail  to  realize  the  value  of  standards.     .Xn  Knglish 
rnginrer  in  a  distant  part  of  the  Hritish  Kmpire  in  specifying  the  ap- 
)i.\t.itns   for   a   large  electrical   railway,   strongly   recommended   that 
\'   'fican    stanilard    apparatus   1>c   purchased    as   "Kngland    has   no 
ir«l  "    In  Kurope  to-day  there  is  a  confusion  of  systems  and  frc- 
tcs  and  voltages,  and  a  wide  diversity  in  types  of  construction. 
Many    foreign   engineers   pride   themselves   on    devising   that    which 
IS  novel,  instead  of  adapting  that  which  is  standard.     American  en- 
gineers arc  not  di<'ided  by  nationality  and  by  language  as  are  those 
of   Kuropc ;  they  have  that  miity  in  which  there  is  strength :  they 
appreciate  the  advantage  of  adhering  to  standard  prac'^ice  :  they  realize 
that  the  manufacture  of  dynamos  and  motors,  as  well  as  sluies  and 
clfKks.  engines  and  bridges  will  W  cheaper  and  quicker  if  made  in 
quantity. 

Do  >-r»u  realize  the  relative  magnitude  of  .\merican  electrical  work? 
The  Iniled  States  with  only  one-f;fth  the  population  of  Great  Britain 
and  Kuropc  ha*  two  and  one-third  times  the  kilowatt  capacity  in  power 
stations  and  electric  railways,  and  three  and  one-half  times  the  mile- 
age of  electric  railways.  The  power  houses  in  operation  and  under 
contract  in  New  York  City  would  replace  all  the  central  stations  for 


lighting  and  power  in  Great  Britain  or  in  Germany;  they  would  oper- 
ate all  the  electric  railways  of  Great  Britain  and  Europe  combined; 
one  alone  would  be  sufficient  for  the  railways  of  Germany,  and  tbe 
output  of  a  single  generator  would  run  all  the  railways  of  Swiuer- 
land.  American  designs,  methods  and  practice  are  being  mtroduced 
into  half  a  dozen  factories  in  foreign  countries.  Elearical  progress 
and  leadership  can  be  promoted  by  this  Institute,  as  it  draws  together 
and  unites  the  efforts  of  electrical  workers  and  as  it  aids  in  establ:>h- 
ing  the  standards  of  the  future. 

6.  Our  library  merits  a  cordial  support.  Through  good  fortune 
and  the  generous  assistance  of  Dr.  S.  S.  Wheeler  we  have  the  Latimer 
Clark  library  as  a  foundation.  Mr.  Carnegie's  kindly  contribution 
has  enabled  the  library  to  be  catalogued  and  otherwise  made  useful 
Various  members,  notably  Messrs.  Maillou.x.  Hutchinson.  WeUler. 
.\rnoId.  Keith,  Caldwell,  Jenks,  Fish  and  Clarke,  as  well  as  the 
.\merican  Bell  Telephone  Company,  the  New  York  Electrical  Society, 
and  others,  have  contributed  valuable  sets  of  books,  such  as  the  pro- 
ceedings of  scientific  societies,  the  records  in  patent  litigation  and 
the  like.  At  least  one  member  has  provided  by  his  will  that  a  pait 
of  his  technical  library  shall  pass  to  the  Institute,  and  another  is 
proposing  an  endowment  for  the  future  continuation  of  the  sets  which 
he  has  presented.  The  policy  decided  upon  by  the  library  committee 
is  to  place  upon  our  shelves  every  book  relating  to  electricity  in  the 
English  language,  and  every  book  of  any  value  in  the  French.  Germaa 
and  other  languages.  The  7.000  volumes,  mostly  of  rare  books,  which 
we  now  have  is  a  magnificent  beginning.  Let  all  who  are  able  dh^ 
operate  in  this  important  work  of  building  I'p  a  complete  refercooe' 
library. 

7.  Permanent  quarters  for  the  Institute  should  be  an  object  of  pbM 
and  anticipations.  An  organization  which  is  so  closely  connected  with 
so  many  vital  interests  of  such  vast  commercial  value,  and  which 
posses.ses  such  possibilities  for  promoting  the  best  interests  of  the 
profession  should  not  be  hampered  for  want  of  the  most  convenieoC 
accommodations.  Personal  acquaintance  and  social  intercourse  are 
influential  factors  in  unity  of  sentiment  and  of  action.  Our  library 
is  all  but  inaccessible  in  its  present  cramped  quarters,  which  do  not 
permit  normal  growth. 

8.  Co-operation  with  similar  institutions  in  other  countries  will  bC 
mutually  beneficial  in  various  ways.  In  certain  lines  they  inay  lean 
from  us,  but  there  is  a  great  deal  that  we  can  learn  from  them. 

In  addition  to  general  co-operation,  such  as  is  promoted  by  intefr 
national  congresses,  much  is  to  be  gained  in  less  formal  ways.  F« 
example,  different  institutions  may  at  times  discuss  the  same  sub- 
ject. Again,  they  may  do  a  great  service  to  electrical  progress  by 
harmonious  working  in  the  adoption  of  standards.  The  members  of 
one  institution  may  broaden  their  outlook  by  becoming  members  of 
•ithcr  bodies.  It  is  the  hope  and  expectation  of  our  In.stitution  to  haft 
as  its  guest,  within  the  next  few  years,  the  Institution  of  Elcctriod 
I--ngineers  of  Great  Britain.  The  .scope  of  our  profession  is  world- 
wide. Let  us  welcome  this  coming  opportunity  to  extend  our  WO- 
(juaintance  and  broaden  our  ideas. 

In  conclusion.  I  have  realized  the  responsibilities  which  rest  upOB 
the  president  of  this  Institution,  and  it  was  with  reluctance  and  mi»» 
giving  that  I  yielded  to  some  urgent  friends  and  consented  to  b<       "  ' 
a  candidate.     I  fully  appreciate  the  confidence  you  ha\e  expres-i 
ycnir  votes,  and  I  now  ask  your  co-operation  in  continuing  thi 
standard  of  work  attained  during  the  past  year  under  my  h<>-    ■< 
predecessor. 

If.  my  fellow-members,  the  objects  I  have  outlined  arc  wortl. 
while,  each  of  us  can  well  afford  to  do  his  share  towards  realizing 
them. 


Submarine  Cable  Laying  Perils. 


The  cable  steamer  "Newington"  secured  the  St.  Lucia  end  of  th 
St.  Vincent  cable  on  September  21.  four  and  a  half  miles  froni  i!i 
Soufriere  volcano,  on  the  island  of  St.  V^incent.  and  had  just  fin-:  (^ 
buoying  it.  when  there  was  a  violent  eruption  of  the  volcano  v 
the   slightest   warning.     The  steamer  thereupon  headed  awa> 
the  land,  followed  by  dense  clouds  of  smoke.     She  had  a  narr^ 
cape,  and   it  is  considered  inadvisable  for  her  to  engage  in   1 
operations  there,   especially   as    the   cable   was   foimd   to  be   l' 
mangled.    The  "Xcwington"  will  proceed  to  St.  Thomas  for  .1 
to  complete  the  repair  of  the  St.  Lucia-Grenada  section. 


October  4,  1902. 
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Single  Phase  Electric  Railway  System.* 


By  B.  G.  Lamme. 

THE  Washington,  Baltimore  and  Annapolis  Railway  is  a  new, 
high-speed  electric  line  extending  from  the  suburbs  of  Wash- 
ington to  Baltimore,  a  distance  of  about  31  miles,  with  a 
branch  from  Annapolis  Junction  to  Annapolis,  a  distance  of  about 
15  miles.  The  overhead  trolley  will  be  used,  and  schedule  speeds 
of  over  40  miles  per  hour  are  to  be  attained.  This  road  is  to  be 
the  scene  of  the  first  commercial  operation  of  an  entirely  new  sys- 
tem of  electric  traction. 

The  special  feature  of  this  system  is  the  use  of  single-phase  alter- 
nating current  in  generators,  transmission  lines,  trolley  car  equip- 
ment and  motors.  It  constitutes  a  wide  departure  from  present 
types  of  railway  apparatus,  and  while  retaining  the  best  character- 
istics of  the  present  standard  direct-current  motor  system,  the  use  of 
alternating  current  makes  it  possible  to  avoid  many  of  the  bad  fea- 
tures. The  standard  direct-current  railway  equipment  possesses 
several  characteristics  which  fit  it  especially  for  railway  service. 
These  characteristics  have  been  of  sufficient  importance  to  over- 
balance many  defects  in  the  system.  In  fact,  a  far  greater  amount 
of  effort  and  engineering  skill  has  been  required  for  overcoming  or 
neutralizing  the  defects,  than  for  developing  the  good  features 
possessed  by  the  system.  By  far  the  most  important  characteristic 
possessed  by  the  direct-current  system  is  found  in  the  type  of  motor 
used  on  the  car.  The  direct-current  railway  motor  is  in  all  cases 
a  series-wound  machine.  The  series  motor  is  normally  a  variable 
field  machine,  and  it  is  this  feature  which  has  adapted  the  motor 
especially  to  railway  service.  Shunt-wound  motors  have  been  tried 
and  abandoned.  All  manner  of  combinations  of  shunt,  series  and 
separate  excitation  have  been  devised  and  found  wanting,  and  in 
many  cases  the  real  cause  of  failure  was  not  recognized  by  those 
responsible  for  the  various  combinations.  They  all  missed  to  a 
greater  or  less  extent  the  variable-field  feature  of  the  straight  series 
motor.  It  is  true  that  a  variable  field  can  be  obtained  with  shunt 
or  separate  excitation,  but  not  without  controlling  or  regulating 
devices,  and  the  variation  is  not  inherently  automatic,  as  in  the  series 
motor.  Polyphase  and  single-phase  induction  motors  do  not  possess 
the  variable  field  feature  at  all,  as  they  are  essentially  constant-field 
machines.  They  are  equivalent  to  direct-current  shunt  or  separately 
•excited  motors,  with  constant  field  strength,  which  have  been  unable 
to  compete  successfully  with  the  series  motor.  The  variable  field 
of  the  series  motor  makes  it  automatically  adjustable  for  load  and 
•speed  conditions.  It  also  enables  the  series  motor  to  develop  large 
torques  without  proportionately  increased  currents.  The  automatic- 
ally varying  field  is  accompanied  by  corresponding  variations  in  the 
counter  e.  m.  f.  of  the  armature,  until  the  speed  can  adjust  itself 
to  the  new  field  conditions.  This  feature  is  of  great  assistance  in 
reducing  current  fluctuations,  with  a  small  number  of  steps  in  the 
regulating  rheostat.  Any  increase  in  current,  as  resistance  is  cut 
■out,  is  accompanied  by  a  momentary  increase  in  the  counter  e.  m.  f., 
thus  limiting  the  current  increase  to  a  less  value  than  in  the  case  of 
■constant  field  motor. 

Next  to  the  type  of  motor,  the  greatest  advantage  possessed  by 
the  direct-current  system  lies  in  the  use  of  a  single  current  or  cir- 
cuit, thus  permiting  the  use  of  one  trolley  wire.  The  advantages  of 
the  single  trolley  are  so  well  known  that  it  is  unnecessary  to  dis- 
cuss them.  For  third  rail  construction,  the  use  of  single  current  is 
■of  even  greater  importance  than  in  the  case  of  overhead  trolley.  It 
is  seen,  therefore,  that  it  is  not  to  the  direct  current  that  credit  should 
lie  given  for  the  great  success  of  the  present  railway  system,  but  to 
the  series  type  of  motor  and  the  fact  that  up  to  the  present  time  no 
suitable  single-phase  alternating-current  motor  has  been  presented. 

Some  of  the  undesirable  features  of  the  direct-current  railway  sys- 
tem should  also  be  considered.  The  speed  control  is  inefficient.  A 
nominally  constant  voltage  is  supplied  to  the  car,  and  speed  con- 
trol is  obtained  by  applying  variable  voltage  at  the  motor  terminals. 
This  variation  is  produced  by  the  use  of  resistance  in  series  with  the 
motors,  with  a  loss  proportional  to  the  voltage  taken  up  by  the 
resistance.  By  means  of  the  series-parallel  arrangement,  the  equiv- 
lent  of  two  voltages  is  obtainable  at  the  motor  terminals  without 
the  use  of  resistance.  Therefore,  with  series-parallel  control,  there 
are  two  efficient  speeds  with  any  given  torque,  and  with  multiple 


*  A  paper  presented  at  the   September  Meeting  of  the  American   Institute  of 
-Electrical  Engineers. 


control  there  is  but  one  efficient  speed  with  a  given  torque.  All  other 
speeds  are  obtained  through  rheostalic  loss,  and  the  greater  the  re- 
duction from  either  of  the  two  speeds,  series  or  parallel,  the  lower 
will  be  the  efficiency  of  the  equipment.  At  start,  the  rheostatic  losses 
are  always  relatively  large,  as  practically  all  the  voltage  of  the  line 
is  taken  up  in  the  rheostat.  For  heavy  railroad  service,  where  oper- 
ation for  long  periods  at  other  than  full  and  half  speeds  may  be  neces- 
sary, the  rheostatic  loss  will  be  a  very  serious  matter. 

The  controlling  devices  themselves  are  also  a  source  of  trouble. 
An  extraordinary  amount  of  time  and  skill  has  been  expended  on  the 
perfection  of  this  apparatus.  The  difficulties  increase  with  the 
power  to  be  handled.  The  controller  is  a  part  of  the  equipment 
which  is  subjected  to  much  more  than  ordinary  mechanical  wear  and 
tear,  and  it  can  go  wrong  at  any  one  of  many  points.  The  larger 
the  equipment  to  be  controlled,  the  more  places  are  to  be  found  in 
the  controller  which  can  give  trouble.  The  best  that  can  be  said  of 
the  railway  controller  is  that  it  is  a  necessary  evil. 

Another  limitation  of  the  direct-current  system  is  the  trolley  volt- 
age. Five  hundred  volts  is  common  at  the  car  and  650  volts  is  very 
unusual.  By  far  the  larger  number  of  the  railway  equipments  in 
service  to-day  are  unsuited  for  operation  at  600  volts,  and  700  volts 
in  normal  operation  would  be  unsafe  for  practically  all.  The  maxi- 
mum permissible  trolley  voltage  is  dependent  upon  inherent  limita- 
tions in  the  design  of  motors  and  controllers.  The  disadvantages 
of  low  voltage  appear  in  the  extra  cost  of  copper  and  in  the  difficulty 
of  collecting  current.  In  heavy  railroad  work,  the  current  to  be 
handled  becomes  enormous  at  usual  voltages.  A  2.400-hp  electric 
locomotive,  for  example,  will  require  between  3,000  and  4,000  am- 
peres at  normal  rated  power,  and  probably  6,000  to  8,000  amperes  at 
times.  With  the  overhead  trolley  these  currents  are  too  heaw  to 
be  collected  in  the  ordinary  manner,  and  it  is  a  serious  problem  with 
any  form  of  trolley  or  third-rail  system  which  can  be  used.  It  is 
evident  that  for  heavy  service,  comparable  with  that  of  large  steam 
railways,  a  much  higher  voltage  than  used  in  our  present  direct-cur- 
rent system  is  essential,  and  the  use  of  higher  voltage  is  destined  to 
come,  provided  it  is  not  attended  by  complications  which  more  than 
overbalance  the  benefits  obtained.  A  further  disadvantage  of  the 
direct-current  system  is  the  destructive  action  known  as  electrolysis. 
This  may  not  be  of  great  importance  in  interurban  lines,  chieffj-  be- 
cause there  is  nothing  to  be  injured  by  it.  In  city  work  its  dangers 
are  well-known,  and  very  expensive  constructions  are  now  used 
to  eliminate  or  minimize  its  eff'ects. 

From  the  above  statements  it  is  evident  that  an  alternating-current 
railway  system,  to  equal  the  direct-current  should  possess  the  two 
pripcipal  features  of  the  direct-current  system,  viz. :  A  single  supply 
circuit  and  the  variable  field  motor,  and  to  be  an  improvement  upon 
the  direct-current  system,  the  alternating  current  should  avoid  some 
of  the  more  important  disadvantages  incident  to  the  present  direct- 
current  railway  apparatus. 

The  system  must,  therefore,  be  single-phase.  The  importance  of 
using  single-phase  for  railway  work  is  well  known.  The  di'^iculties 
and  complications  of  the  trolley  construction  are  such  that  several 
alternating-current  systems  have  been  planned  on  the  basis  of  single- 
phase  supplied  to  the  car,  with  converting  apparatus  on  the  car  to 
transform  to  direct  current,  in  order  that  the  standard  type  of  rail- 
way motors  may  be  used.  Such  plans  ar*,  attempts  to  obtain  the  two 
most  valuable  features  of  the  present  direct-current  system.  The 
polyphase  railway  system,  used  on  a  few  European  roads,  employs 
three  currents,  and,  therefore,  does  not  meet  the  above  requirement. 
The  motor  for  the  alternating-current  railwaj  service  should  have 
the  variable  speed  characteristics  of  the  series  direct-current  motor. 
The  polyphase  -".lotor  is  not  suitable,  as  it  is  essentially  a  constant- 
field  machine,  and  does  not  possess  any  true  variable  speed  charac- 
teristics. Therefore,  it  lacks  both  of  the  good  features  of  the  direct- 
current  railway  system,  A  new  type  of  motor  must,  therefore,  be 
furnished,  as  none  of  the  alternating-current  motors  in  commercial 
use  are  adapted  for  the  speed  and  torque  requirements  of  first-class 
railway  service.  Assuming  that  such  a  motor  is  obtainable  for  oper- 
ation on  a  single-phase  circuit,  the  next  step  to  consider  is  whether 
the  use  of  alternating  instead  of  direct  current  on  the  car  will  allow 
some  of  the  disadvantageous  features  of  the  direct-current  system 
to  be  avoided.  The  direct-current  limits  of  voltage  are  at  once 
removed,  as  transformers  can  be  used  for  changing  from  any  de- 
sired trolley  voltage  to  any  convenient  motor  voltage.  Electrolysis 
troubles  practically  disappear.  As  transformers  can  be  used,  varia- 
tions in  supply  voltage  are  easily  obtainable.     As  the  motor  is  as- 
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turned  to  have  the  characteristics  of  the  direct-current  series  motor, 
8p<-<'  without  rb<  ; cable  when  voluge  con- 

trol i.     This  e  <--,  allows  the  motor  to 

operate  at  relatively  go*.  at  any  :>pecd  within  the  range  of 

voltage  obtaiiK-d.     If  th-  .k>  varied  over  a  sufficiently  wide 

range,  the  speed  range  may  be  carried  from  the  maximum  desired 
down  to  zero,  and,  therefore,  down  to  starting  conditions.  With 
such  an  arrangement  no  rheostat  need  be  used  under  any  conditions, 
and  the  lower  the  speed  at  which  the  motor  is  operated,  the  less  the 
power  required  from  the  line.  The  least  power  is  required  at  sUrt, 
aft  the  motor  is  doing  no  work  and  there  is  no  rheostatic  loss.  The 
losses  at  start  are  only  these  in  the  motor  and  transforming  appara- 
tus, which  are  Ics*  than  when  running  at  full  speed  with  an  eqaal 
torque  Such  a  system,  therefore,  permits  maximum  economy  in 
pf)\Kcr  contumcd  by  motor  and  control.  This  economy  in  control  is 
vnt  pr,  iblc  with  the  polyphase  railway  motor,  as  this  motor  is  the 
•  of  the  direct-current  shunt  motor,  with  which  the  rheo- 
is  even  greater  than  with  the  scries  motor. 
The  use  of  alternating  current  on  the  car  allows  voltage  control 
to  be  obtained  in  several  ways.  In  one  method  a  transformer  is 
wound  with  a  large  number  of  leads  carried  to  a  dial  or  controller 
drum.  The  Stillwell  regulator  is  a  well-known  example  of  this  type 
of  voltage  control.  This  method  of  regulation  is  suitable  for  small 
e<|nipments  with  moderate  currents  to  be  handled.  The  controller 
will  be  subject  to  some  sparking,  as  in  the  case  of  direct-current 
apparatus,  and,  therefore,  becomes  less  satisfactory  as  the  car  equip- 
ment is  increased  in  capacity.  Another  method  of  control  avail- 
able with  alternating  current  is  entirely  non-sparking,  there  being 
no  make-and-break  contacts.  This  controller  is  the  so-called  "in- 
duction regulator,"  which  is  a  transformer  with  the  primary  and 
secondary  windings  on  separate  cores.  The  voltage  in  the  second 
ary  winding  is  varied  by  shifting  its  angular  position  in  relation  to 
the  primary  With  this  type  of  voltage  controller,  very  large  cur- 
rents can  be  handled,  and  it  is  especially  suitable  for  heavy  equip- 
ments, such  as  locomotives.  It  is  thus  seen  that  there  is  one  method 
of  control  available  with  alternating  current,  which  avoids  the 
troubles  inherent  to  the  direct-current  controller.  The  induction 
regulator  is  primarily  a  transformer,  and  all  wear  and  tear  is  con- 
finc«|  to  the  supp<irls  which  carry  the  rotor.  Therefore,  the  objec- 
tion.iblr  controller  of  the  standard  direct-current  system  can  be  elim- 
inatcrl,  |»rovided  a  suitable  alternating-current  motor  can  be  obtained. 
This  ideal  type  of  controller  is  not  applicable  to  the  polyphase  rail- 
way motor,  in  which  speed  control  can  be  obtained  only  through 
rheostatic  loss.  The  polyphase  control  system  is  even  more  com- 
plicated than  the  direct  current,  as  there  must  be  a  rheostat  for  each 
motor,  and  two  or  three  circuits  in  each  rheostat.  It  is  thus  apparent 
that  by  the  use  of  single-phase  alternating  current  with  an  altcrn- 
.11  Ilk'  current  motor  having  the  characteristics  of  the  direct -current 
■  :  •-  motor,  the  best  features  of  the  direct-current  system  can  be 
I  •  'itirri,  and  at   the  same   time  many  of   its  disadvantages  can  be 

This  |>ortion  of  the  problem,  therefore,  resolves  itself  into  the  con- 
struction of  a  single-phase  motor  having  the  characteristics  of  the 
direct-current  series  motor.  There  are  several  types  of  single-phase, 
allernnling  current  motors  which  have  the  scries  characteristics. 
One  type  is  similar  in  general  construction  to  a  direct-girrent  motor, 
but  with  its  magnetic  circuit  laminatcil  throughojit.  and  with  such 
proportion*  that  it  can  successfully  conunutate  alternating  current. 
Sutli  a  motor  is  a  plain  scries  motor,  and  can  be  operated  on  either 
.iltTtiiTind  or  direct  current,  and  will  have  the  same  torqtic  charac- 
'  either  case  Another  type  of  motor  is  similar  in  general 
n  to  the  aixue,  hut  the  circuits  are  arranged  in  a  difTerent 
manner  The  field  is  connected  directly  across  the  supply  circuit  with 
proper  control  appliAnces  in  series  with  it.  The  armature  is  short- 
circuited  on  itself  across  the  brushes,  and  the  brushes  are  set  at  an 
anRle  of  approximately  ^5  degrees  from  the  ordinary  neutral  point. 
The  first  of  the«ie  two  types  of  motors  is  the  one  best  adapted  for 
operation  in  largi  »uu'ts. 

Thi-<  is  the  type  of  motor  w  htrh  is  to  he  used  on  the  Washington, 
naltimorc-  and  Ann  SevenI  motors  have  been  built 

ani  tested  with  \c:  osults.  Uith  on  the  testing  stand 

and  under  a  car.  The  results  were  so  favorable  that  the  system  was 
pn^posed  to  the  Cleveland  Engineering  Company,  representing  the 
Washington.  Baltimore  and  Annapolis  Railway,  and  after  investiga- 
tion by  thc'r  engineers,  the  system  was  adopted.  \  description  of 
the  apparatus  to  l>e  used  on  this  road  will  illustrate  the  system  to 
good  advantage. 


Single-phase  alternating  current  will  be  supplied  to  the  car  at  a 
frequency  of  i6?i  cycles  per  second,  or  2,000  alternations  per  minute. 
The  current  from  the  overhead  trolley  wire  is  normally  fed  in  by 
one  trolley  at  approximately  1,000  volts.  Within  the  limits  of  the 
District  of  Columbia  two  trolleys  are  employed,  as  by  Act  of  Con- 
gress the  use  of  rails  as  conductors  is  prohibited  in  this  District, 
presumably  on  account  of  electrolysis.  In  this  case  the  trouble,  of 
course,  will  not  exist,  but  the  contracting  company  has  been  unabl 
to  obtain  permission  for  the  grounded  circuit. 

The  alternating  current  to  the  car  is  carried  through  a  main  swii 
or  circuit  breaker  on  the  car,  to  an  auto-transformer  connected 
tween  the  trolley-  and  the  return  circuit.  At  approximately  300  volt»i 
from  the  ground  terminal,  a  lead  is  brought  out  from  the  auto-i 
transformer  and  passes  through  the  regulator  to  one  terminal  of  the 
motors.  For  starting  and  controlling  the  speed,  an  induction  rcgu-' 
lator  is  used  with  its  secondary  winding  in  series  with  the  motor. 
This  secondary  circuit  of  the  regulator  can  be  made  either  to  add  to, 
or  substract  from  the  transformer  voltage,  thus  raising  or  lowering 
the  voltage  supplied  to  the  motors.  The  regulator,  therefore,  does 
double  duty.  The  controller  for  direct-current  motors  merely  lowers 
the  voltage  supplied  to  the  motors  but  cannot  raise  it,  but  an  alter- 
nating-current regulator  can  be  connected  for  an  intermediate  volt- 
age, and  can  either  raise  or  lower  the  motor  voltage.  In  this  way  the 
regulator  can  be  made  relatively  small,  as  it  handles  only  the  variable 
element  of  the  voltage  and  the  maximum  voltage  in  the  secondary 
winding  is  but  half  of  the  total  variation  required. 

In  the  equipments  in  question,  the  range  of  voltage  at  the  motor 
is  to  be  varied  from  approximately  200  volts  up  to  400  volts  or 
slightly  higher.  The  transformer  on  the  car  will  supply  315  volts, 
and  the  secondary  circuit  of  the  regulator  will  be  wound  to  generate 
slightly  more  than  100  volts  when  turned  to  the  position  of  its  maxi- 
mum voltage.  This  voltage  of  the  regulator  is  about  one- fourth  of 
that  of  the  motors  at  full  voltage.  The  regulator  can  consequently 
be  made  relatively  small,  in  comparison  with  the  motor  capacity  of 
the  equipment.  It  has  been  found  unnecessary  to  use  much  lower 
than  200  volts  in  this  installation,  as  this  voltage  allows  a  compara- 
tively low  running  speed,  and  approximately  200  volts  will  be  neces- 
sary to  start  with  the  required  torque.  The  greater  part  of  this  volt- 
age is  required  to  overcome  the  e.  m.  f.  of  self-induction  in  the 
motor  windings,  which  is  dependent  upon  the  current  through  the 
motor  and  is  independent  of  the  speed  of  the  armature. 

There  will  be  four  motors  of  100  hp  on  each  car.  The  full  rated 
voltage  of  each  motor  is  approximately  220  volts.  The  motors  are 
arranged  in  two  pairs,  each  consisting  of  two  armatures  in  series,  and 
two  fields  in  series,  and  the  two  pairs  are  connected  in  parallel.  The 
motors  are  connected  permanently  in  this  manner.  As  voltage  con- 
trol is  used,  there  is  no  necessity  for  series  parallel  operation,  as 
with  direct -current  motors.  To  ensure  equal  voltage  to  the  arma- 
tures in  series,  a  balancing  or  equalizing  action  is  obtained  by  the 
use  of  a  small  auto-transformer  connected  permanently  across  the 
two  armatures  in  scries  with  its  middle  point  connected  between 
them.  The  fields  are  arranged  in  two  pairs,  with  two  fields  in  series 
and  two  pairs  in  multiple.  This  parallels  the  fields  independently  ot 
the  armatures,  which  was  formerly  the  practice  with  direct-currnit 
motors.  It  was  a  di-^fectivc  arrangement  with  such  motors,  as  equal 
currents  in  the  field  did  not  ensure  equal  field  strengths  in  the 
motors,  and  the  armatures  connected  in  parallel  would  be  operating 
in  fields  of  unequal  strength,  with  unequal  armature  currents  as  a 
direct  resu't.  With  alternating  currents  in  the  fields,  the  case  i-- 
diflferent.  The  voltage  across  the  fields  is  dependent  upon  the 
field  strengths,  and  the  current  supplied  to  the  fields  naturally  divide^ 
itself  for  etpial  magnetic  strengths.  The  chief  advantage  in  parallel- 
ing the  fields  and  armatures  independently  is.  that  one  rcversinp 
switch  may  serve  for  the  four  motors  and  one  balancing  transforms 
may  be  used  across  the  two  pairs  of  armatures.  The  usual  direct 
current  arrangement  of  armatures  in  series  with  their  own  field- 
can  be  used,  with  a  greater  ntmiber  of  switches  and  connections. 

The  general  arrangement  of  the  auto-transformer,  regulator 
motors,  etc..  is  shown  in  Fig.  i. 

The  induction  regulator  or  controller,  resembles  an  induction 
motor  in  general  appearance  and  construction.  The  primary  wind- 
ing is  placed  on  the  rotor,  and  the  secondary  or  low  voltage  windinp 
on  the  stator.  The  rotor  also  has  a  second  winding  which  is  per 
manently  short-circuited  on  itself.  This  function  of  this  short-cir 
cuited  winding  is  to  neutralize  the  self-induction  of  the  secondarx 
winding  as  it  passes  from  the  magnetic  infl-.i«nce  of  the  primar> 
The  regulator  is  wound   for   two  poles,  and,  therefore,  is  operate' 
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irough  180  degrees  for  producing  the  full  range  of  variation  of 
altage  for  the  motors.  One  end  of  the  primary  winding  of  the  regu- 
itor  is  connected  to  the  trolley,  and  the  other  to  a  point  between 
le  regulator  and  the  motors.  It  thus  receives  a  variable  voltage  as 
le  controller  is  rotated.  There  are  several  advantages  in  this  ar- 
jngement  of  the  primary  in  this  particular  case.  First,  the  regu- 
itor  is  worked  at  a  higher  induction  at  start,  and  at  lower  induction 
hen  running,  the  running  position  being  used  in  these  equipments 
or  much  longer  periods  than  required  for  starting.     Second,  when 


FIG.   l.^a.  AUTO-TRANSFORMER.      b.  INDUCTION  REGULATOR.      C.  REVERSING 
SWITCH,      d.  FIELD  OF  MOTORS.      C.   ARMATURE  OF  MOTORS.  • 

/.   EQUALIZING   TRANSFORMER. 

:he  motors  are  operating  at  full  voltage  the  current  in  the  primary 
of  the  regulator  passes  through  the  motors  but  not  through  the  auto- 
transformer  or  the  secondary  of  the  regulator.  This  allows  con- 
siderable reduction  in  the  size  of  auto-transformer  and  regulator. 
The  motors  on  the  car  are  all  of  the  straight  series  type.  The  arma- 
ture and  fields  being  connected  in  series,  the  entire  current  of  the 
field  passes  through  the  armature  as  in  ordinary  series  direct-current 
motors.  The  motor  has  eight  poles,  and  the  speed  is  approximately 
700  revolutions  at  220  volts.  The  general  construction  is  similar  to 
that  of  a  direct-current  motor,  but  the  field  core  is  laminated  through- 
out, this  being  necessary  on  account  of  the  alternating  magnetic 
field.  There  are  eight  field-coils  wound  with  copper  strap,  and  all 
connected  permanently  in  parallel.  The  parallel  arrangement  of 
field-coils  assists  in  the  equalizing  of  the  field  strength  in  the  differ- 
ent poles,  due  to  the  balancing  action  of  alternating  circuits  in  par- 
allel. This  arrangement  is  not  really  necessary,  but  it  possesses  some 
advantages  and,  therefore,  has  been  used.  With  equal  magnetic 
strength  in  the  poles,  the  magnetic  pull  is  equalized  even  with  the 
armature  out  of  center.  The  armature  is  similar  in  general  con- 
struction to  that  of  a  direct-current  motor.  The  fundamental  diffi- 
culty in  the  operation  of  a  commutator  type  of  motor,  on  single- 
phase  alternating  current  lies  in  the  sparking  at  the  brushes.  The 
working  current  passing  through  the  motor  should  be  practically 
no  more  difficult  to  communicate  than  an  equal  direct  current,  and 
it  is  not  this  current  which  gives  trouble.  The  real  source  of  trouble 
is  found  in  a  local  or  secondary  current  set  up  in  any  coil,  the  two 
ends  of  which  are  momentarily  short-circuited  by  a  brush.  This 
coil  encloses  the  alternating  magnetic  field,  and  thus  becomes  a 
secondary  circuit  of  which  the  field-coil  forms  the  primary.  In 
the  motors  of  the  Washington,  Baltimore  and  Annapolis  Railway, 
this  commutation  difficulty  has  been  overcome  by  so  constructing 
the  motor  that  the  secondary  or  short-circuit  current  in  the  arma- 
ture coil  is  small,  and  the  commutating  conditions  so  perfect  that  the 
combined  working  and  secondary  currents  can  be  commutated  with- 
out sparking.  This  condition  being  obtained,  the  motor  operates  like 
a  direct-current  machine  and  will  give  no  more  trouble  at  the  com- 
mutator than  ordinary  direct-current  railway  motors.  Experience 
covering  a  considerable  period  in  the  operation  of  motors  of  100- 
hp  capacity  indicates  that  no  trouble  need  be  feared  at  the  commu- 
tator. 

An  extended  series  of  tests  were  made  at  the  Westinghouse  shops, 
at  East  Pittsburg,  both  in  the  testing  room  and  under  a  car.  Fig.  2 
shows  curves  of  the  speed,  torque,  efficiency  and  power  factor  plotted 
from  data  from  brake  tests. 

It  should  be  noted  that  the  efficiency  is  good,  being  very  nearly 
equal  to  that  of  high-class  direct-current  motors.  The  power  factor, 
as  shown  in  these  curves,  is  highest  at  light  loads  and  decreases  with 
the  load.    This  is  due  to  the  fact  that  the  power  developed  increases 


approximately  in  proportion  to  the  current,  while  the  wattless  com- 
ponent of  the  input  increases  practically  at  the  square  of  the  cur- 
rent. The  curve  indicates  that  the  average  power  factor  should  be 
very  good.  The  calculations  for  the  W.  B.  and  A.  Railway  show 
that  the  average  power  factor  of  the  motors  will  be  approximately 
96  per  cent. 

The  average  efficiency  of  these  equipments  will  be  much  higher 
during  starting  and  acceleration  than  that  of  corresponding  direct- 
current  equipments,  and  rheostatic  losses  are  avoided.  When  run- 
ning at  normal  full  speed,  however,  the  efficiency  will  be  slightly  less 
than  with  direct  current.  This  is  due  to  the  fact  that  the  alternating- 
current  motor  efficiency  is  slightly  lower  than  the  direct-current, 
and  in  addition  there  are  small  losses  in  the  transformer  and  the 
regulator.  The  alternating-current  equipments  are  somewhat  heavier 
than  the  direct-current,  thus  requiring  some  extra  power,  both  in 
accelerating  and  at  full  speed.  Therefore,  Tor  infrequent  stops  the 
direct-current  car  equipment  is  more  efficient  than  the  alternating- 
current,  but  for  frequent  stops  the  alternating  current  shows  the 
better  efficiency.  Tests  on  the  East  Pittsburg  track  verified  this  con- 
clusion. But  the  better  efficiency  of  the  direct-current  equipment 
with  infrequent  stops  is  offset  with  the  alternating  current  by  de- 
creased loss  in  the  trolley  wire,  by  reason  of  the  higher  voltage  used, 
and  the  elimination  of  the  rotary  converter  losses.  The  resultant 
efficiency  for  the  system  will,  therefore,  be  equal  to  or  better  than 
that  of  the  direct  current. 

In  the  W.  B.  and  A.  Railway  contracts  the  guarantee  given  by 
the  Westinghouse  Electric  ^nd  Manufacturing  Company  states  that 
the  efficiency  of  the  system  shall  be  equal  to  that  of  the  direct-cur- 
rent system  with  rotary  converter  substations. 

There  is  one  loss  in  the  alternating-current  system  which  is  rela- 
tively much  higher  than  in  the  direct-current.  This  is  the  loss  in 
the  rail  return.  Tests  have  shown  that  at  2,000  alternations  this  is 
three  to  four  times  as  great  as  with  an  equal  direct  current.  This 
would  be  a  serious  matter  in  cases  where  the  direct-current  rail  loss 
is  high.  But  the  higher  alternating-current  trolley  voltage  reduces 
the  current  so  much,  that  the  alternating-current  rail  loss  is  prac- 
tically the  same  as  with  direct  current  at  usual  voltages.  In  many 
city  railways  the  direct-current  rail  loss  is  made  very  low,  not  to 
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lessen  waste  of  power,  but  in  order  to  reduce  electrolysis.  In  such 
cases  the  alternating-current  rail  loss  could  be  higher  than  direct 
current,  thus  decreasing  the  cost  of  return  conductors.  More  fre- 
quent transformer  substations,  with  copper  feeders  connected  to  the 
rails  at  frequent  intervals  will  enable  the  rail  loss  to  be  reduced  to 
any  extent  desired.  As  a  frequency  of  2,000  alternations  per  minute 
is  used,  the  lighting  of  the  cars  and  the  substitions  was  at  first 
considered  to  be  a  serious  difficulty,  due  to  the  very  disagreeable 
winking  of  the  ordinary  incandescent  lamps  at  this  frequency.  Two 
methods  of  overcoming  the  winking  were  tried,  both  of  which  were 
successful.    One  method  was  by  the  use  of  split  phase.    A  two-phase 
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induction  motor  was  run  on  a  single-phase,  2,oco  alternating  circuit, 
and  current  was  taken  from  the  unconnected  primary  circuit  of  the 
motor.  This  current  was,  of  course,  at  approximately  90  degrees 
from  the  current  of  the  supply  circuit.  A  two-phase  circuit  was  thus 
obtained  on  the  car.  Currents  from  the  two  phases  were  put  through 
ordinary  incandescent  lamps,  placed  close  together.  The  resulting 
illumination  a  few  feet  distant  from  the  lamps  showed  about  the 
same  winking  as  is  noticed  with  3.000  alternations.  With  two  fila- 
ments in  one  lamp  the  winking  disappears  entirely.  A  three-phase 
arrangement  would  work  in  the  same  way. 

A  much  simpler  method  was  tried,  which  worked  equally  well. 
This  consisted  in  the  use  of  very  low-voltage  lamps.  Low  volt- 
age at  the  lamp  terminals  allows  the  use  of  a  thick  filament  with 
considerable  heat  inertia.  Tests  were  made  on  lamps  of  this  type 
at  a  frequency  of  2,000  alternations,  and  the  light  appeared  to  be  ' 
as  steady  as  that  from  the  ordinary  high-frequency  incandescent 
lamp.  The  low  voltage  is  not  objectionable  in  this  case,  as  a  num- 
ber of  lamps  can  be  run  in  a  series,  as  in  ordinary  street  railway 
practice,  and  any  voltage  desired  can  readily  be  obtained,  as  alterna- 
ting current  is  used  on  the  car. 

There  will  be  an  air  compressor,  driven  by  a  series  alternating- 
current  motor,  on  each  car,  for  supplying  air  to  the  brakes  and  for 
operating  the  driving  mechanism  of  the  controller.  The  details  of 
this  mechanism  are  not  near  enough  to  completion  to  permit  a  de- 
scription of  it.  The  method  used  will  be  one  which  readily  allows 
operation  on  the  multiple-unit  system. 

The  generating  station  contains  some  interesting  elettrical  features, 
but  there  is  no  great  departure  from  usual  alternating-current  prac- 
tice. There  will  be  three  1,500-kw,  single-phase  alternators.  These 
arc  24-poIe  machines,  operating  at  83  revolutions,  and  wound  for 
15.000  volts  at  the  terminals.  They  are  of  the  rotating-field  type, 
with  laminated  magnetic  circuits  and  field-coils  of  strap  on  edge. 
The  field-coils  are  held  on  the  pole-tips  by  copper  supports,  which 
serve  also  as  dampers  to  assist  in  the  parallel  running.  The  arma- 
tures are  of  the  usual  slotted  type.  The  armature  coils  are  placed 
in  partially  closed  slots.  There  are  four  coils  per  pole.  The  propor- 
tions of  these  machines  are  such  that  good  inherent  regulation  is 
obtained  without  saturation  of  the  magnetic  circuit.  The  rise  in 
potential  with  non-inductive  load  thrown  off  will  be  approximately 
4  per  cent.  .'\n  alternative  estimate  was  furnished  for  the  gener- 
ators proposing  20,000  volts  instead  of  15,000.  The  simplicity  of  the 
type  of  winding  used,  and  the  low  frequency,  are  both  favorable  for 
the  use  of  very  high  voltage  on  the  generator.  As  15.000  volts  was 
considered  amply  high  for  the  service,  the  engineers  for  the  railway 
considered  it  unadvisable  to  adopt  a  higher  voltage. 

There  are  to  be  two  exciters,  each  of  loo-kw  capacity  at  250 
revolutions.  The  exciters  are  wound  for  125  volts  normal.  The 
armature  of  each  exciter  has,  in  addition  to  the  commutator,  two 
collector  rings,  so  that  single-phase  alternating  current  can  be  de- 
livered. It  is  the  intention  to  use  the  exciters  as  alternators  for 
supplying  current  to  the  system  for  lighting  when  the  large  gener- 
ators arc  shut  down  at  night.  The  main  station  switchboard  com- 
prises three  generator  panels,  one  load  panel,  and  three  feeder  panels. 
High-tension,  oil-lireak  switches  are  to  be  provided,  oi)eratcd  by 
means  of  controlling  apparatus  on  the  panels.  The  switches,  bus- 
bars and  all  high-tension  apparatus  will  be  in  brick  compartments 
srjiaratc  from  the  board.  In  each  generator  circuit  there  are  two 
non-automatic,  oil-break  switches  in  scries;  and  on  each  teeder  cir- 
cuit there  arc  two  overload  time-limit  oil-break  switches  in  series. 
The  two  oil-break  switches  in  series  on  the  same  circuit  can  be 
closed  separately  and  then  opened  to  test  the  switches  without  closing 
the  circuit.  With  the  switches  in  the  closed  position  they  are  both 
operated  at  the  same  time  by  the  controller,  to  ensure  opening  of 
the  circuit,  and  to  put  less  strain  on  the  switches,  although  cither 
one  is  capable  of  opening  the  load.  There  will  be  nine  transformer 
substation^  distributed  along  the  railway  line.  Each  station  will 
contain  two  jso-kw,  oil-cooled.  lowering  transformers,  supplying 
approximately  i.ooo  volts  to  the  trolley  system.  The  transformers 
are  tised  in  each  station  so  that  in  case  of  accident  to  one  transformer 
the  station  will  not  be  entirely  crippled.  It  is  the  intention  of  the  rail- 
way company  to  operate  a  direct-current  road  already  equipped  with 
the  direct-current  system  The  present  direct-current  car  equip- 
ments are  to  be  retained,  btit  the  current  will  be  supplied  from  a 
rotary  converter  substation  fed  from  the  main  system  of  the  W.  B. 
and  .\.  K.\ihvay.  .'Vs  this  system  is  single-phase,  it  is  necessary  that 
single^phase  rotaries  be  used  in  the  substation.    There  are  to  be  two 


kw  550-volt,  rotary  converters.  These  are  4-pole,  500-revolution  1 
machines.  The  general  construction  of  these  machines  is  very  similar  j 
to  that  of  the  Westinghouse  polyphase  rotary  converters.  The  amn-j 
ture  resembles  that  of  a  polyphase  rotary,  except  in  the  number  oCJ 
collector  rings,  and  in  certain  details  of  the  proportions  made  neoe»-( 
sary  by  reason  of  the  use  of  single-phase.  The  commutating  proper^ 
tions  are  so  perfect  that  any  reactions  due  to  the  use  of  single-pi 
will  result  in  no  injurious  effect.  The  field  construction  is  sir 
to  that  of  a  polyphase  rotary.  The  laminated  field-poles  are 
vided  with  dampers  of  the  "grid"  or  "cage"  type,  a  form  used 
present  in  the  Westinghouse  polyphase  rotary  converters, 
damper  serves  to  prevent  hunting,  as  in  the  polyphase  machines, 
also  to  damp  out  pulsations  due  to  single-phase  currents  in  the  ai 
ture.  The  damper  acts  to  a  certain  extent  as  a  second  phase.  Eack 
rotary  converter  is  started  and  brought  to  sj-nchronous  speed  by  a 
small  series  alternating-current  motor  on  the  end  of  the  shaft.  Tha 
voltage  at  the  motor  terminals  can  be  adjusted  either  by  loops  from 
the  lowering  transformer  or  by  resistance  in  series  with  the  motoi; 
so  that  true  synchronous  speed  can  be  given  to  the  rotary  converter, 
before  throwing  it  on  the  alternating-current  line. 

From  the  proceeding  description  of  this  system  and  the  apparatu 
used  on  it,  some  conclusions  may  be  drawn  as  to  the  various  fielda 
where  it  can  be  applied  to  advantage.  It  is  evident  that  a  good  fidd 
for  it  will  be  on  interurban,  long-distance  lines,  such  as  the  W.  B.  and 
A.  Railway.  On  such  railways,  high  trolley  voltage  and  the  absenet 
of  converter  substations  are  very  important  factors. 
•  For  heavy  railroading  also,  this  system  possesses  many  ideal  fear 
tures.  It  allows  efficient  operation  of  large  equipments  at  practically 
any  speed  and  any  torque,  and  also  avoids  the  controller  troubles 
which  are  ever  present  with  large  direct-current  equipments.  It  alto 
permits  the  use  of  high  trolley  voltage,  thus  reducing  the  current  tO 
be  collected.  In  this  class  of  service  the  advantages  of  this  altef^' 
naling-current  system  are  so  great  that  it  is  possible  that  hea\-y  rail- 
roading will  prove  to  be  the  special  field  for  it. 

For  general  city  work,  this  system  may  not  find  a  field  for  some 
time  to  come,  as  the  limitations  in  the  present  system  are  not  ao 
great  that  there  will  be  any  great  necessity  for  making  a  change. 
It  is  probable  that  at  first  this  system  will  be  applied  to  new  rail- 
ways, or  in  changing  over  steam  roads  rather  than  in  replacing  ex- 
isting city  equipments.  One  difficulty  with  which  the  new  system 
will  have  to  contend  is  due  to  the  fact  that  the  alternating-current 
equipments  cannot  conveniently  operate  on  existing  city  lines,  as  ia 
the  present  practice  where  interurban  lines  run  into  the  cities,  it 
will  be  preferable  for  the  alternating-current  system  to  have  its  own 
lines  throughout,  unless  very  considerable  complication  is  permitted. 
When  the  alternating-current  system  applied  to  interurban  and  steam 
railway  systems  finally  becomes  of  predominant  importance,  it  ia 
probable  that  the  existing  direct-current  railways  will  gradually  bC 
changed  to  alternating  current  as  a  matter  of  convenience  in  tyinf 
the  various  railway  systems  together. 

.•\s  was  stated  above,  alternating-current  equipments  cannot  con- 
veniently be  operated  on  direct-current  lines.  It  does  not  follow 
that  the  motor  will  not  operate  on  direct  current.  On  the  contrary, 
the  motor  is  a  first-class  direct-current  machine,  and  if  supplied  with 
suitable  control  apparatus  and  proper  voltage  it  will  operate  very 
well  on  the  direct-current  lines.  This  would  require  that  the  motora 
bo  connected  normally  in  series,  as  the  voltage  per  motor  is  low. 
,\  complete  set  of  direct-current  control  apparatus  would  be  needed 
when  the  alternating-current  equipment  is  to  be  run  on  direct  current, 
and  considerable  switching  apparatus  would  be  necessary  for  dis- 
connecting all  the  alternating-current  control  system  and  connecting 
in  the  direct  current  The  complication  of  such  a  system  may  be 
sufficient  to  prevent  its  use.  at  least  for  some  time  to  come. 

In  some  cities,  very  strict  laws  are  in  force  in  regard  to  the  volt- 
age variations  in  various  parts  of  the  track  system.  The  permissible 
variations  are  so  small  in  some  cases  that  an  enormous  amount  of 
copper  is  used  for  return  conductors :  and  in  some  cases  special 
boosters  are  used  in  the  return  circuits  to  avoid  large  differences  of 
potential  between  the  various  parts  of  the  track  system.  The  object 
in  limiting  the  conditions  in  this  manner  is  to  avoid  troubles  from 
electrolysis.  The  alternating-current  system  will,  of  course,  remedy 
this. 

For  city  work,  it  is  probable  that  voltages  of  500  or  600  would  be 
employed  instead  of  i.ooo  or  higher.  The  transformers  and  con- 
trollers can  be  designed  to  be  readily  changed  from  full  to  half  volt- 
age, so  that  low  voltage  can  be  used  on  one  part  of  the  line  and  high 
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oltage  on  another.  As  the  car  equipments  of  such  railways  are 
isually  of  small  capacity,  it  is  probable  that  speed  control  will  be 
ibtained  by  means  of  a  transformer  with  a  large  number  of  leads 
arried  out  to  a  control  drum,  rather  than  by  means  of  the  induction 
egulator,  as  the  latter  device  is  much  more  expensive  in  small  units. 
Phis  is  chiefly  a  question  of  cost,  and  if  the  advantages  of  the  induc- 
ion  regulator  are  found  to  over-weigh  the  objections  of  high  first 
:ost,  then  it  will  be  used  even  on  small  equipments. 

In  the  W.  B.  and  A.  Railway,  the  generators  are  wound  for  single- 
)hase.  In  the  case  of  large  power-stations  with  many  feeders,  the 
generators  may  be  wound  for  three-phase,  with  single-phase  circuits 
rarried  out  to  the  transformer  substation,  or  three-phase  transmis- 
sion may  be  used,  with  the  transformers  connected  in  such  a  manner 
IS  will  give  a  fairly  well-balanced  three-phase  load. 

There  are  many  arrangements  and  combinations  of  apparatus  made 
iPOSsible  by  the  use  of  alternating  current  in  the  car  equipments, 
which  have  not  been  mentioned,  as  it  is  impracticable  to  give  a  full 
description  of  all  that  can  be  done.  But  enough  has  been  presented 
to  outline  the  apparatus  and  to  indicate  the  possibilities  of  this  new 
,system  which  is  soon  to  see  the  test  of  commercial  service. 

DISCUSSION. 

The  discussion  of  Mr.  Lamme's  paper  was  participated  in  by 
"Messrs.  Steinmetz,  Mershon,  Goldsborough,  Arnold,  Franklin,  Roe, 
Mailloux,  Sachs,  Gotschall,  Wagner  and  Ries.  Mr.  Steinmetz  re- 
ferred to  the  enthusiasm  abroad  with  respect  to  polyphase  traction, 
which  he  says  has  to  a  large  extent  afifected  the  American  technical 
press.  He  said,  however,  that  the  engineers  of  American  electrical 
■  manufacturing  companies  had  gone  over  the  polyphase  traction  field 
experimentally  years  ago  and  satisfied  themselves  that  the  polyphase 
•induction  motor  is  no  more  fitted  for  railway  work  than  is  the  direct- 
current  shunt  motor ;  and  since  then  they  have  gone  over  the  matter 
again  and  again,  and  always  arrived  at  the  same  conclusions.  He 
felt  disappointed  in  reading  the  paper  by  learning  that  after  all  the 
new  motor  is  no  more  than  our  old  friend,  the  direct-current  series 
motor  adapted  to  alternating  currents  by  laminating  the  field.  He 
said  that  when  he  was  connected  with  Mr.  Eickemeyer,  in  1891  and 
1892,  a  great  deal  of  time  was  spent  in  building  such  motors,  investi- 
gating their  behavior  and  trying  to  cure  them  of  their  inherent  vicious 
defect  of  inductive  sparking  at  the  commutator.  No  success  was 
achieved,  however,  but  Mr.  Steinmetz  expressed  the  hope  that  Mr. 
Lamme  would  have  better  fortune.  He  considered  that  there  is  some 
chance  for  this,  as  in  the  ten  years  that  have  elapsed  since  the  work 
at  Ycnkers,  engineering  has  advanced  a  great  deal,  and  the  experi- 
ments there  were  conducted  with  higher  frequencies  than  used  by 
Mr.  Lamme.  Such  a  motor  inherently  has  a  very  poor  power  factor, 
and  to  get  a  reasonable  power  factor  it  has  to  be  run  at  a  very  high 
speed,  and  it,  therefore,  was  gratifying  to  see  that  Mr.  Lamme  oper- 
ates his  i6-cycle  motor  at  three  time  synchronous  speed,  and  there- 
fore gets  a  good  power  factor.  Mr.  Steinmetz  said  that  he  considered 
the  Thomson  repulsion  type  of  motor  superior  to  that  described.  In 
this  type  the  armature  is  connected  to  a  commutator  and  brushes, 
but  the  supply  current  does  not  pass  through  the  armature,  which  is 
short-circuited  upon  itself  through  the  brushes,  which  latter  are 
shifted  by  a  certain  angle.  The  repulsion  motor  gives  a  speed  and 
torque  characteristic  very  closely  resembling  that  of  the  direct-cur- 
rent series  motor.  In  conclusion,  Mr.  Steinmetz  said  that  alter- 
nating-current traction  will  only  be  feasible  when  the  single-phase 
motor  is  developed  to  start  with  a  maximum  torque,  the  torque  de- 
creasing with  increase  of  speed. 

Mr.  Mershon  said  that  although  in  this  case  alternating-current 
traction  has  apparently  been  achieved  by  means  of  a  single-phase 
motor,  he  has  not  by  any  means  lost  hope  for  the  polyphase  motor, 
but  feels  confident  enough  to  predict  that  the  time  will  come  when 
an  induction  motor  for  variable  speed  will  be  developed  having  prop- 
erties just  as  efficient  as  the  motor  described,  and,  perhaps,  more 
efficient ;  that  it  will  develop  power  at  speeds  below  the  maximum  in 
more  or  less  proportion  to  the  speed,  which  power  will  not  require 
to  be  graded  by  means  of  rheostats,  but  will  be  taken  from  the  sup- 
ply circuit  power  in  an  amount  closely  in  proportion  to  the  power 
the  motor  develops.  Mr.  Mershon  asked  Mr.  Lamme  to  state  the 
means  for  reducing  the  sparking  and  also  the  method  of  design  by 
which  the  high-power  factor  stated  is  obtained.  Prof.  Goldsborough 
expressed  the  opinion  that  in  a  few  years  from  now  there  will  be  a 
standard  single-phase,  alternating-current  railway  equipment,  but 
that  he  does  not  think  anyone  knows  at  present  what  the  system  as 
eventually  developed  will  be. 


Mr.  Arnold  expressed  his  pleasure  that  Mr.  Lamme,  representing 
one  of  the  large  manufacturing  companies,  had  come  out  in  favor  of 
single-phase  traction.  He  took  exception  to  the  statement  in  the 
paper  that  the  Washington-Baltimore  road  would  be  the  first  single- 
phase  railway  in  this  country.  In  February,  1899,  he  had  taken  a 
contract  to  built  60  miles  of  single-phase  railroad.  The  line  has  been 
built,  tracks  laid,  the  trucks  and  cars  have  been  finished,  and  as  the 
road  will  soon  go  into  operation  he  believes  that  it  will  be  the  first 
railway  equipoed  with  single-phase  motors.  He  hoped  to  present 
a  paper  at  the  October  or  November  meeting  giving  an  engineering 
account  in  detail  of  the  system.  In  conclusion,  he  said  that  if  Mr. 
Lamme  is  able  to  make  an  alternating-current,  single-phase  commu- 
tator motor  operate  without  sparking  at  the  commutator,  he  is  en- 
titled to  the  greatest  credit. 

Mr.  C.  O.  Mailloux  in  referring  to  the  backwardness  of  Americans 
in  alternating-current  traction,  said  that  this  follows  from  the  fact 
that  the  alternating-current  system  must  undergo  a  great  deal  of  de- 
velopment before  it  can  hope  to  contend  with  the  direct-current  sys- 
em.  One  of  the  first  things  is  to  do  away  with  more  than  one  trolley, 
and  the  system  described  by  Mr.  Lamme  possesses  this  advantage. 
The  motor  proposed,  however,  is  nothing  but  a  series  direct-current 
motor  adapted  to  alternating  currents,  and  unfortunately  the  paper 
does  not  tell  the  manner  in  which  it  is  proposed  to  obviate  the  defects 
of  such  a  motor.  The  paper  does  not  give  indication  that  any  radically 
new  feature  is  introduced.  It  would  appear  that  Mr.  Lamme  de- 
pends more  upon  features  of  design  and  proportioning  than  upon 
original  ideas,  either  in  regulation  or  control.  Mr.  Wagner  said 
that  he  had  always  been  an  advocate  of  the  single-phase,  alternating- 
current  motor,  and  spent  a  great  many  years  in  developing  such  a 
motor  for  stationary  work.  He  considered  that  there  is  a  very  prom- 
ising future  for  the  type  of  motor  known  as  the  Thomson  repulsion 
motor.  He  has  experimented  with  this  type  a  great  deal  and  knows 
that  sparking,  especially  at  low  frequencies,  can  be  overcome.  He 
asked  Mr.  Lamme  if  it  was  not  necessary  in  his  design  to  have  a  very 
small  air-gap  in  order  to  obtain  a  high-power  factor;  he  also  asked 
if  the  field  of  the  motor  is  constructed  with  the  ordinary  polar  pro- 
jections of  the  direct-current  motor  or  whether  it  is  a  slotted  ring, 
and  if  the  field  winding  is  distributed  or  a  single  coil  winding.  Mr. 
Elias  E.  Ries  referred  to  some  work  which  he  did  in  1894  in  con- 
nection with  a  single-phase,  alternating-current  railway  between  Balti- 
more and  Washington.  He  designed  a  system  for  operating  the  line 
by  means  of  single-phase,  alternating-current  motors,  which  he  said 
in  many  respects  is  similar  to  that  proposed  by  Mr.  Lamme. 

Mr.  Lamme  said  that  the  apparatus  described  for  the  Baltimore- 
Washington  road  is  not  an  experimental  apparatus,  but  that  the  con- 
tract for  the  Washington-Baltimore  has  been  actually  taken  and  that 
the  apparatus  is  now  being  built.  He  had  considered  the  use  of  the 
repulsion  type  of  motor,  but  came  to  the  conclusion  that  it  was  not  as 
good  for  the  work  as  the  'ype  adopted ;  the  construction  is  more 
complicated  because  reversal  of  the  direction  of  rotation  is  not  so 
easily  accomplished  as  in  the  plain  series  motor,  and  there  would  be 
more  weight.  Referring  to  the  opinion  expressed  that  the  new  system 
practically  goes  back  to  a  well-known  old  type  of  motor,  he  said 
that  it  accoinplishes  a  result  which  has  never  been  accomplished  be- 
fore, which  indicates  that  there  are  some  features  in  the  apparatus 
which  have  not  been  utilized  in  former  appantus.  Referring  to  Mr. 
Arnold's  remarks,  he  said  that  the  Washington-Baltimore  road  is  the 
first  single-phase  road  that  he  knew  of.  In  reply  to  the  requests  for 
further  information  concerning  his  system,  Mr.  Lamme  said  that  at 
present  there  are  reasons  why  he  does  not  care  to  give  out  further 
information,  but  when  the  proper  times  comes  this  will  be  done. 


A  Battleship  Plant. 


The  new  United  States  battleship  "Connecticut"  is  to  be  lighted 
throughout  by  electricity.  The  electric  plant  on  the  ship  will  con- 
sist of  eight  loo-kw  steam-driven  generating  sets,  all  of  125  volts  at 
the  terminals,  disposed  in  two  separate  and  independent  dynamo 
rooms.  Six  electrically-driven  generators  will  supply  current  to  turret 
turning  motors.  There  will  be  1,100  electric  fixtures,  complete,  with 
necessary  incandescent  lamps  and  outlets;  ten  inclosed  arc  lamps 
located  in  engine  and  fire  rooms;  six  30-inch  searchlights  mounted 
on  platforms  on  bridges,  with  spare  parts;  two  truck  lights,  with 
controller  and  stand  complete;  electric  night  signaling  sets,  diving 
lamps,  ventilating  sets,  desk  and  bracket  fans,  etc.  It  is  to  be  hoped 
she  will  also  have  a  wireless  telegraph  outfit. 
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Apparatus  of  the  Braun-Siemens  &  Halske  System  of 
Wireless  Telegraphy. 

Tjir,  accompan>iiig  scries  of  cuts  illustrate  the  electrical  and 
mechanical  equipment  of  the  Braun-Siemejs  and  Halske 
system  of  syntonic  wireless  telegraphy,  the  general  theory 
and  construction  of  which  was  published  in  the  Electrical  World 
AND  Engineer,  of  June  14,  1902.  A  complete  standard  station  set 
for  transmitting  and  receiving  wireless  messages,  such  as  are  now 
being  produced  by  the  Gessel.'-chaft  fur  Drahtlose  Telegraphic,  of 
Berlin,  is  shown  in  Fig.  i,  and  includes  all  the  necessary  devices  for 
selective  signaling  by  electrical  resonance  using  high-frequency,  high- 
potential  currents  of  predetermined  periodicity.  In  Fig.  7  the  instru- 
ments are  shown  detached,  and  after  careful  testing  they  are  ar- 
ranged in  regular  order  prior  to  packing  for  shipment.  Beginning 
at  the  left.  It  will  be  observed  that  the  parts  are  numbered  con- 
secutively. 

For  instance  i  (Fig.  i)  illustrates  the  transformer  operating  the 
open  and  closed  circuit;  the  adjustable  condensers,  2,  are  arranged 
like  a  test-tube  stand  ;  4  is  the  inductorium  or  Ruhmkorff  induction 
coil,  the  spark-gap  of  which  is  not  shown  in  this  figure,  but  on  re- 
ferring to  Fig.  4,  it  will  be  seen  standing  out  in  relief  from  the  ad- 
justable condensers;  the  suspended  metal  cylinders  with  the  bases 
or  ends  elliptical,  5  and  13.  are  capacity  areas,  employed  instead  of  the 


a  cylinder  of  glass,  having  ebonite  ends  and  filled  with  oil  (Fig.  4), 
thus  causing  the  disruptive  discharge  to  take  place  in  a  dielectric 
having  a  greater  specific  inductive  capacity  than  that  of  free  air. 
The  spark-gap  is  in  series  with  the  adjustable  capacities  and  the  pri- 
mary of  the  transformer. 

As  shown  in  Fig.  4.  the  capacities  are  arranged  in  two  divisions, 
and  each  half  is  connected  on  either  side  of  the  spark-gap  and  the 
primary  of  the  transformer.  By  removing  or  adding  to  the  miniature 
Leydcn  jars,  a  variable  capacity  is  obtained,  by  which  the  closed 
circuit  oscillator  is  tuned  not  only  to  the  period  of  the  open  circuit 
radiator,  but  to  its  own  natural  frequency  of  oscillation ;  the  induc- 
tance of  the  closed  circuit  is  supplied  by  the  primary  of  the  trans- 
former, and  the  resistance  may  be  made  io  conform  to  these  co- 
efficients by  increasing  or  decreasing  the  length  of  the  spark-gap. 

The  induction  coil  is  designed  especially  to  fulfill  the  heavy  de- 
mands required  of  a  commercial  wireless  telegraph  generator.  The 
soft  iron  core  is  large  in  diameter  considering  its  length,  which  is 
a  great  advantage  when  an  electrolytic  interrupter  is  employed  in 
connection  with  it,  since  the  B  H  curves  are  described  with  little 
retardation  even  when  the  frequency  of  interruption  reaches  a  value 
of  10,000  per  minute.  The  secondary  coil  is  of  comparatively  thick 
wire  and  doubly  insulated,  thus  eliminating  the  weakest  point  gen- 
erally found  in  this  type  of  high-tension  generators ;  and  by  this 
extra  precaution  to  exclude  air  and  moisture,  the  electrostatic  bom- 
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earth.  The  key  6  is  arranged  for  breaking  the  heavy  primary  currents 
wliich  excite  the  inductor  of  the  Kuhnikorff  coil,  and  7  represents 
an  electrolytic  mtcrrupter  of  the  Wclinclt  type;  this  with  the  excep- 
tion of  the  sotKcc  of  current  completes  the  transmitting  apparatus. 
The  receiving  apparatus  begins  with  S,  which  is  the  transformer  and 
condenser  employed  in  the  resonator  open  and  closed  circuits.  The 
switch.  1).  is  employed  td  cut  in  and  out  the  transmitting  and  receiving 
apparatus  from  the  antcnrta;;  the  Morse  register,  11,  is  connected 
with  a  polarized  relay,  which Hj  enclosed  in  a  cylindrical  metal  box 
to  exclude  all  extraneous  waves'  the  coherer  and  tapping  device  arc 
arranged  on  top  of  the  box  13,  while  a  case  of  coherers  is  shown  at 
14.  Lsuaily  a  receiving  apparatus,  15.  employing  a  microphonic  self- 
restoring  coherer  with  a  pair  of  head  telephones,  is  included,  so  that 
in  case  of  any  untoward  occurrence  by  which  the  standard  recording 
instruments  might  be  disabled,  messages  may  still  be  received  with- 
out interruption. 

1  he  liiRh  tension  transformer  employed  in  the  compound  oscillator 
I",  shown  in  Figv  2  and  3  It  consists  of  an  inductor  having  four 
turns  of  heavy  wire  wound  outside  a  secondary  coil  formed  of  30 
or  40  turns  of  fine  wire,  so  that  the  oscillations  set  up  in  the  closed 
circuit  may  be  stepped-up  in  the  «ipcn  circuit  mdiator  emitting  the 
waves.  The  transformer  removed  from  the  jar  ;;hows  more  clearly 
its  interna'  construction,  and  is  simply  an  air-core  induction  coil  with 
the  primary  well  instilated  and  its  relative  position  to  the  secondary 
reversed  :  when  in  tise.  the  whole  is  immersed  in  oil. 

The  oscillator  balls   forming  the  spark-gap  are  .arranged  within 


bardmcnt  caused  by  oscillatory  currents,  which  result  in  caloric  effects 
and  the  final  disruption  of  the  coil  is  precluded. 

With  the  Hraun  induction  coil  and  electrolytic  interrupter  no  corn- 
denser  is  required,  for  the  reason  that  the  "break"  more  nearly  ap- 
proaches the  ideal  interruption  of  the  current,  1.  f.,  an  absolutely 
instantaneous  "break,"  than  in  any  other  form  of  interrupter.  The 
key  dcsigiicd  by  lUaun  for  arbitrarily  making  and  breaking  the  heavy 
primary  currents  used  in  the  operation  of  these  large  and  powerful 
coils  is  shown  in  Figs.  5  and  6.  In  Fig.  5  the  key  proper  is  illustrated 
and  Fig.  6  is  a  view  of  the  interior  showing  the  magnets  for  blowing 
out  tho  spark  formed  on  breaking  the  primary  current  between  the 
platinum  points  of  the  key.  This  device  is  due  primarily  to  Davy's 
discovery  of  the  effect  of  a  magnetic  field  upon  the  voltaic  arc.  and 
as  a  means  of  preventing  injurious  discharges  it  has  been  the  subject 
of  much  litigation  in  the  United  States,  in  the  Thomson  "magnetic 
blow-out"  suits. 

The  complete  equipment  of  the  Braun-Siemens  and  Halske  sys- 
tem is  shown  in  Fig.  7,  set  up  and  connected  ready  for  operation. 
The  connections  may  be  followed  almost  as  readily  as  in  the  pre- 
viously published  diagrams.  A  current  from  a  iio-volt  circuit  or  a 
storage  battery — according  to  specifications — is  led  from  the  outside 
to  the  switchboard  and  thence  through  the  plug  cut-outs,  ammeter, 
voltmeter,  small  switch  and  electrolytic  interrupter  to  the  primary 
winding  or  inductor  of  the  coil  on  the  floor.  From  the  secondary 
terminals  of  the  induction  coil,  conductors  lead  to  the  spark-gap.  con- 
densers and  primary  of  the  transformer.    From  the  secondary  of  the 
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transfori! :. :  -mc  terminal  will  be  seen  to  connect  with  one  of  the  con- 
tacts of  the  large  double-throw,  double-pole  knife  switch ;  the  other 
terminal  of  the  tranKformtr  secondary  connects  with  the  cylindrical 
capacity  simj>rnded  under  the  table.  The  purpose  of  the  switch  is  to 
put  th<  'ito  electrical  connection  with  the  receiver  or  trans- 

mitter The  switch  is  sho.vn  connecting  the  antennae  with 

the  receiving  apparatus,  the  antenna  passing  via  the  window  to  the 
yard-arm  of  the  ma^t      The  wire  connected  to  the  upper  right  hand 


FIG.    10. — ELECTRIC  WAVE  DETECTOR  AND  P.^RTS. 

contact  <»f  the  switch  leads  to  the  primary  of  the  receiver  transformci 
and  condcn^er,  the  opposite  terminal  ending  in  the  second  suspended 
cylindrical  capacity  under  the  table.  One  terminal  of  the  .secondary 
coil  of  the  receiver  transformer  is  coiled  up  loosely  and  in  the  op- 
po^ile  a  coherer  intervenes,  the  relay  tapper  and  Morse  register  work- 
ing on  an  internal  battery  circuit. 

The  two  wires  from  the  lower  contacts  of  the  switch  are  connected 
direct  to  the  coherer,  so  that  when  the  switch  is  open  or  when  it  is 
thrown  into  contact  with  the  transmitter,  the  receiver  is  not  only 
disconnected  but  the  coherer  is  cut  out  entirely  from  all  other  por- 
tions of  the  apparatus.  The  cylindrical  capacity  areas  to  which  the 
lower  arm  of  the  open  circuit  oscillator  and  closed  circuit  resonator 
are  attached,  instead  of  to  the  earth  as  in  all  other  commercial  sys- 
tems, arc  shown  more  clearly  in  Fig.  8.  Each  capacity  is  really 
formed  of  two  cylinders,  arranged  to  slide  telescopically,  one  within 
the  other,  so  that  the  value  of  capacity  may  be  varied  within  certain 
limits. 

The  transformer  of  the  compound  resonator  circuits,  together  with 
its  condenser,  Fig.  9,  is  made  on  a  much  smaller  scale  than  the  trans- 
former and  condenser  of  the  oscillator  circuit,  since  the  impressed 
e.  m.  f.  in  thr  resonator  circuit  must  be  necessarily  "^mailer  than  in 
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the  oscillator  emitting  the  waves,  though  the  periodicity  ot  oscilla- 
tion may  be  much  higher,  since  the  resonator  will  respond  to  os- 
cillations having  a  frequency  of  some  multiple  or  sub-multiple  oi  the 
emitted  wave  length  The  condenser  is  of  the  standard  mica  and- 
tinfoil  type,  and  is  not  adjustable. 

The  electric  wave  detector  is  one  of  the  especial  features  of  the 
Hraun   system,  and   is   «.b<nvn   completely  dissected,  as  well  as  the 


various  parts  assembled  in  the  finished  coherer  in  Fig.  10.  The 
differentiating  element  in  this  coherer  lies  in  the  fact  that  it  is  not 
exhausted,  and  its  mechanical  construction  is  therefore  based  on 
widely  divergent  lines  from  detectors  of  the  orthodox  tj-pe. 

The  adjusting  screw  having  a  lock  nut  follows,  and  immediately 
below  it  is  shown  the  upper  plug-end,  which  is  threaded  and  screws 
into  the  containing  tube,  whilst  at  the  bottom  is  the  lower  plug-end 
with  a  set  screw.  The  smaller  ebonite  tube,  containing  hardened 
and  sie\ed  steel  powder,  slides  within  the  containing  tube;  the  two 
conductor  plugs,  made  of  polished  steel,  are  shown  to  the  extreme 
right.  The  lower  conductor-plug  is  held  firmly  in  place  by  the  set 
screw  in  the  lower  end-plug.  The  spiral  spring  is  now  passed  over 
the  upper  conductor  plug  with  the  washer,  and  these  into  the  con- 
taining tube  with  the  end  of  the  conductor  plug  pressing  against  the 
filings.  The  upper  end-plug,  the  bore  of  which  is  tapped,  is  now 
screwed  into  the  containing  tube,  and  the  adjusting  screw  inserted 
until  its  point  comes  in  contact  with  the  upper  conductor  plug.  The 
degree  of  sensitiveness  desired  may  be  arrived  at  by  the  careful  man- 
ipulation of  the  adjusting  screw,  the  spring  forcing  the  conductor 
plug  away  from  the  filings,  and  the  screw  pressing  it  toward  the 
opposite  plug.  When  the  proper  adjustment  is  secured,  the  jam  nut 
is  tightened  and  the  coherer  is  ready  for  use. 

The  polarized  relay,  tapper  and  coherer  are  clearly  defined  in  Fig. 
1 1  ;  the  relay  is  of  the  Siemens  type,  with  permanent  magnets  made 
of  the  finest  grade  steel,  the  magnet  coils  being  wound  to  high  sensi- 
bility, and  the  whole  forming  an  instrument  of  the  highest  efficiency. 


FIG.    12. — PORTABLE  RECEIVING   SET. 

It  is  enclosed  in  a  metal  case,  which  is  dust-proof  as  well  as  wave- 
proof. 

A  glass  cover  is  provided  as  well  as  a  screw  extending  through 
the  case,  thus  permitting  the  adjustment  of  the  various  contacts  to 
be  made  outside  without  difficulty. 

The  coherer,  together  with  an  electro-mechanical  tapping  device, 
employed  to  decohere  the  filings,  is  also  shown  in  Fig.  11.  This 
arrangement  renders  the  operation  of  tapping  the  tube  entirely  inde- 
pendent of  the  derived  circuits,  the  spring  mechanism  actuating  the 
hamtner  when  the  register  is  receiving  a  message.  It  is  evidetit  that 
the  force  with  which  the  blows  arc  delivered  by  the  decohering 
striker  is  always  uniform,  and  that  the  filings  will  be  rearranged  after 
each  successive  stroke,  in  relatively  the  same  position.  The  instant 
cohesion  of  the  filings  is  effected,  a  trip-catch  is  released  electrically, 
and  the  mechanism  is  set  in  motion  ;  when  decohesion  takes  place, 
the  catch  drops  automatically,  stopping  the  spring  motor  The  relay 
and  coherer  are  operated  by  means  of  a  single  dry  cell.  The  coherer 
may  be  easily  and  quickly  placed  in  electrical  connection  with  the 
relay  circuit  and  the  secondary  of  the  receiver  transformer  by  slip- 
ping It  into  place  between  the  opening  clutches  forming  the  con- 
tacts. 

The  portable  receiving  set.  shown  in  Fig.  12.  may  be  kept  close  at 
hand  in  emergency  cases,  for  signaling  over  longer  distances  than 
is  possible  with  the  Morse  registering  apparatus,  or  again  it  may 
be  employed  for  field  use  where  a  receiver  of  extreme  lightness  is 
desired.  In  any  event  it  forms  a  most  necessary  auxiliary  appliance 
for  a  wireless  telegraph  system,  aiming  to  give  first-class  service  under 
the  varying  and  trying  conditions  such  as  are  imposed  upon  com- 
mercial svstems. 
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Efficiency  of  Electric  Furnaces. 

One  of  the  more  practical  papers  read  at  the  recent  Niagara  meet- 
ng  of  the  American  Electrochemical  Society  was  presented  by  Prof. 
'.  W.  Richards,  Ph.  D.,  with  the  above  title.  Below  we  print  a  fuller 
ibstract  of  the  paper  than  appeared  in  our  report  of  the  meeting : 

An  electric  furnace  is  a  furnace  for  accomplishing  a  physical  or 
:hemical  change  in  materials  by  means  of  the  agency  of  heat,  said  heat 
)eing  supplied  by  the  transformation  of  electrical  energy.  The  cases 
.vhere  electrolysis  takes  place  in  fused  electrolytes  are  left  out  of 
;onsideration,  because  they  are  essentially  electrolytic  processes  in 
which  the  heating  of  the  current  is  unavoidable  and  incidental  to  the 
main  process  of  electrolysis,  and  must  be  excluded  from  the  terms 
'electric  furnace  processes"  if  that  term  is  to  retain  its  individuality 
and  stand  for  a  definite  class  of  operations.  If  this  limitation  is  under- 
stood, the  output  of  an  electric  furnace  is  more  or  less  proportional 
to  the  amount  of  heat  energy  developed  in  the  furnace.  It  is  necessary 
to  say  "  viore  or  less  proportional,"  because,  although  the  amount  of 
heat  necessary  to  produce  the  change  in  a  given  amount  of  material 
may  be  a  perfectly  definite  quantity,  yet  the  proportion  of  the  heat 
developed  in  the  furnace  which  is  actually  absorbed  or  applied  in  pro- 
ducing this  change  is  a  \ariable  one,  being  always  less  than  100  per- 
cent, and  frequently  very  much  less.  The  proportion  of  the  heat 
energy  of  the  electric  current  thus  applied  to  producing  the  useful 
change  in  the  charge  is  called  the  eMcicncy  of  the  furnace. 

The  usefully  applied  heat  will  include  one  or  both  of  two  factors. 
The  first  is  the  amount  of  heat  necessary  to  heat  the  charge  up  to  the 
temperature  of  the  furnace.  The  second  is  the  heat  absorbed  in 
chemical  reactions  between  the  constituents  of  the  charge  when  they 
are  heated  to  the  reacting  point.  This  second  part  of  heat  can  be 
calculated  from  thermochemical  data,  while  the  former  part  of  heat — 
that  required  for  the  purely  physical  charges — can  be  calculated  from 
the  mass  of  the  charge,  the  specific  heats  in  the  solid  and  liquid  states, 
the  latent  heat  of  fusion  and  the  temperature  of  the  furnace. 

The  efficiency  of  an  electric  furnace  operation  depends  on  many 
factors,  among  which  are  the  following :  size  of  furnace,  temperature 
of  reaction,  protection  from  radiation,  management  of  the  terminals, 
feeding  and  tapping,  general  management.  Of  these  the  most  im- 
portant, in  commercial  practice,  is  the  size  of  the  furnace.  The 
volume  or  contents  of  a  furnace  increase  approximately  as  the  cube 
of  the  linear  dimensions,  while  the  radiating  surface  which  conditions 
the  loss  of  heat,  increases  as  the  square  of  the  linear  dimensions ; 
therefore,  the  proportion  of  radiating  surface  to  unit  of  contents  de- 
creases approximately  in  proportion  as  the  linear  dimensions  are  in- 
creased. It  is  probable  that  if  a  loo-hp  electric  furnace  works  at 
an  efficiency  of  50  per  cent.,  with  the  other  505  lost  by  radiation  and 
conduction,  then  an  8oo-hp  furnace  of  the  same  design  working  the 
same  process  at  the  same  temperature,'should  give  an  efficiency  nearer 
to  75  per  cent.  Most  of  the  desiderata  of  commercial  success  of  elec- 
tric furnace  work  lie  in  the  direction  of  increasing  the  size  of  the 
furnaces  to  the  furthest  limit  set  by  mechanical  or  physical  consider- 
ation. 

While  electric  furnaces  are  generally  classified  into  the  resistance 
type  and  the  arc  type,  it  is  better  for  the  present  purpose  of  calcu- 
lating the  efficiency  to  use  a  different  classification.  All  furnaces  are 
divided  into  two  large  classes.  The  first  class  includes  these  fur- 
naces in  which  the  charge  is  simply  heated  without  any  chemical 
change  taking  place ;  the  second  class  includes  those  in  which  besides 
the  heating  of  the  charge  there  is  also  a  chemical  change.  Each  class 
may  be  again  subdivided  into  two  sub-classes  according  to  whether 
the  heating  takes  place  with  or  without  a  melting  or  fusion  of  the 
charge. 

Heating  Without  Fusion  and  Without  Chemical  Change. — An  ex- 
ample of  this  is  the  conversion  of  anthracite  coal  into  graphite  in  the 
Acheson  furnace.  It  is  true  that  some  chemical  changes  probably 
occur  during  the  conversion,  such  as  the  progressive  formation  and 
decomposition  of  carbides,  but  these  are  negligible  because  of  their 
plus  and  minus  heat  quantities  neutralize  each  other;  the  change 
from  amorphous  carbon  to  graphite  is  a  heat  evolving  reaction,  and, 
therefore,  must  be  reckoned  as  really  assisting  the  current  or, 
practically,  diminishing  in  our  figuring  the  calculated  efficiency.  The 
data*  are  as  follows  :  1,000  hp  in  20  hours  convert  12,000  lbs.  of  anthra- 
cite into  10,000  lbs.  of  graphite.  The  heat  gained  in  conversion  into 
graphite  is  about  10  per  cent,  of  the  heat  supplied  by  the  current; 

*  Concerning  the  exact  calculations  the  reader  is  referred  to  the  complete 
paper,  which  will  be  published  in  Vol.  II  of  the  "Transactions  of  the  American 
Electrochemical  Society." 


hence  the  real  amount  of  heat  is  no  per  cent  of  the  heating  power  of 
the  current,  of  this  82.5  per  cent,  are  utilized,  giving  an  efficiency  of 
82.5  -f-  no  :=75  per  cent.  In  the  Acheson  process  of  graphitizing 
electrodes  by  placing  them  crosswise,  embedded  in  a  resistant  ma- 
terial, 1,000  hp  graphitize  7,000  lbs.  of  electrodes,  embedded  in  7,000 
lbs.  of  granular  carbon  and  lining;  the  net  efficiency  of  the  operations 
is  38  per  cent. 

Heating  With  Fusion,  but  Without  Chemical  Change. — The  Jacob"; 
process  of  furing  calcined  bauxite  is  an  illustration.  The  process  is 
simple  fusion  by  the  arc,  in  a  cylindrical  pot.  With  a  charge  of  3,000 
lbs.  the  efficiency  is  74  per  cent. 

Fleating  Without  Fusion,  but  With  a  Chemical  Change. — The  man- 
ufacture of  carborundum  is  a  good  example.  A  mixture  of  carbon, 
silica  sand  and  salt  is  heated  by  the  incandescence  of  a  conducting 
carbon  core,  until  the  salt  is  volatilized,  carrying  off  most  of  the 
metallic  impurities  as  chlorides,  the  silica  is  reduced  and  combines 
with  the  excess  of  carbon  present  to  form  silicon  carbide.  The  fur- 
nace is  20  feet  long  and  1,000  hp  is  passed  through  for  36  hours.  The 
calculation  of  the  efficiency  gives  76.5  per  cent. 

Heating  With  Fusion  and  With  a  Chemical  Change. — There  are 
numerous  instances  of  this  kind  of  electric  furnace  operations,  in 
which  particularly  reductions  to  metal  or  other  metallic  compounds 
are  operated.  An  example  is  the  production  of  calcium  carbide,  for 
which  the  calculation  gives  a  net  efficiency  of  62  per  cent.  There  is, 
however,  a  distinct  experimental  gap  in  the  lack  of  knowledge  of  the 
specific  heat  of  such  products  of  the  electric  furnace,  at  high  temper- 
atures. When  these  are  known,  calculations  of  the  efficiency  can  be 
made  with  much  greater  exactness. 

The  net  result  seems  to  point  to  a  commercial  efficiency  of  60  to 
75  per  cent.,  calculating  with  furnaces  of  200  to  1,000  hp.  The  value 
of  such  an  approximate  figure  is  that  anyone  starting  an  electric  fur- 
nace operation  should  be  able  to  calculate  the  approximate  output  to 
be  expected  or  if  planing,  or  designing  for  a  given  output,  will  have  a 
guide  to  indicate  the  approximate  size  and  capacity  of  the  furnaces 
needed. 


CURRENT  NEWS  AND  NOTES. 


CABMEN  AND  TROLLE}  S. —The  cab  drivers  of  Washington 
have  been  trying  to  break  up  the  business  of  a  concern  that  is  running 
what  is  termed  "Seeing  Washington"  cars  in  a  continuous  trip  over 
all  the  lines  of  one  of  the  street-car  companies  in  order  to  take  in  all 
the  sights  of  the  capital.  The  cabmen  allege  that  the  cars  are  run  in 
violation  of  the  charters  of  the  s*reet-car  companies  and  of  the  general 
law  regulating  such  traffic.  The  District  Attorney  has  rendered  a 
decision  sustaining  the  concern  running  the  cars  in  dispute. 


U.  S.  PATENT  OFFICE.-  The  report  of  the  Commissioner  of 
Patents  for  the  year  1901  shows  total  receipts  of  $1,449,398  and  ex- 
penditures of  $1,297,385,  leaving  a  balance  of  $152,012,  which  goes 
to  a  surplus  fund  already  amounting  to  $5,177,458.  The  total  num- 
ber of  applications  was  52,912,  and  the  total  number  of  patents  issued 
was  27,292.  Connecticut  led  in  concrete  invention,  having  obtained 
one  patent  to  every  1,198  inhabitants.  Then  comes  District  of  Colum- 
bia with  1,296;  Massachusetts  with  1,472,  and  New  Jersey  with  1.572. 
In  South  Carolina  the  number  is  over  28,000,  and  in  Alaska  over 
31,000.  Of  foreign  countries,  Germany  comes  first,  as  1.045  of  her 
citizens  took  advantage  of  our  patent  laws.  England  is  next  with 
986,  Canada  376,  France  306  and  Austria  156. 


LIGHTNING  RESEARCH.— Mr.  Killingworth  W.  Hedges  honor- 
ary secretary  of  the  Lightning  Research  Committee,  organized  bj-  the 
Royal  Institute  of  British  Architects  and  the  Surveyors'  Institution, 
is  making  a  short  visit  to  the  United  States  in  the  interest  of  the 
work  of  the  committee.  The  committee  was  appointed  for  the  pur- 
pose of  obtaining  trustworthy  information  on  disasters  from  light- 
ning with  a  view  to  improving,  if  possible,  the  means  of  protection. 
In  pursuance  of  this  inquiry,  the  committee  seek  the  co-operation  of 
competent  observers,  in  order  to  obtain  accurate  details,  noted  on  the 
spot,  of  the  effect  of  lightning  strokes  on  buildings,  whether  fitted 
with  lightning-rods  or  not.  A  schedule  of  questions  is  supplied  to 
observers,  on  which  to  make  their  report.  Those  willing  to  act  as  ob- 
servers are  requested  to  investigate  any  disaster  occurring  from  light- 
ning in  their  neighborhood,  and  communicate  the  results  to  com- 
mittee, at  9  Conduit  Street,  London,  W.  Copies  of  the  schedule 
will  be  forwarded  upon  application  at  the  above  address. 
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"llLLi.-,     .  ../.  ^..^...-  .^  /acilitate  the  calling  up  of  vehicles, 
telephone*  are  to  be  erected  on  or  near  all  the  cab  ranks  in  Berlin. 


WIRELESS   TELEGRAPHY  AT  CHERBOURG.— A   wireless 

t,.;,  ted  at  the  Auberville 

L,^  .^' >>    will    be   received 

and  iranMnmcd,  >  J  tu  be  of  great  service 

to  the  ktcam»hip  ■  urg  a  port  of  call. 


ELECTRIC  WORK  AT  NAPLES— The  new  electric  station  at 
I-a  Bufalo,  Naples.  luly,  is  designed  for  10  three-phase  alternators 
of  500  kilowattfr  each.  At  present  only  two  of  them  are  installed 
by  Gio.  Ansaldo,  of  Cornigliano,  Ligure.  These  are  the  largest 
gr!  •  .  .er  built  in  Italy.  They  arc  direct  connected  to  Neville 
iri;  ;«>n  »tcam  engines.    The  maximum  voltage  is  8,650  volts. 


INTHRMATIONAL     WIRELESS     TELEGRAPH    CONFER- 
/:.'.  ,  according  to  a  special  despatch,  is  initiating  an 

ini.  .  rence  on  wireless  telegraphy.    The  practical  work- 

ing oi  ihe  >y'.tcm  being  assured,  it  is  held  that  rules  similar  to  those 
of  l!ie  miernational  telegraph  convention  should  govern  the  new 
meth'xl  of  tran>mitting  intelligence.  It  is  suggested  that  the  con- 
ference be  held  during  October. 


WIRELESS  TELEPHOSY.-A  cable  dispatch  from  Berlin,  of 
September  20,  says:  Encouraging  results  of  wireless  telephony  have 
been  obtained  on  the  Wannst-c  Lake  by  Ernest  Ruhmcr,  the  psychist, 
who  followed  the  linr  of  I'rof.  (iraham  Bell's  e.\piriment  with  light. 
Clear  and  comparatively  loud  Mjunds  were  heard  a  distance  of  four 
and  even  seven  kilometers,  respectively,  about  two  and  a  half  and 
four  and  a  (juaricr  miles.  Herr  Kiihmer's  invention  is  said  to  act  on 
the  prmciple  of  the  tran^funnatidii  of  light  waves  by  using  a  search- 
light and  a  microphon< 


ELECTRIC  ROADS  IN  ITALY.-^znz  &  Co.  write  us  as  follows 
from  Buda  Pest,  under  date  of  September  13:  "We  beg  to  inform 
you  that  traffic  on  the  Sondrio-Colico-Chiavetma  line  of  the  main 
electric  railway,  which  we  have  built  in  upper  Italy  was  opened  on 
SeplemlK-r  4.  and  that  since  that  time  the  regular  express,  passenger 
and  frcidht  traffic  on  the  line  has  l)ccn  carried  on  without  the  least 
hitch  There  are  30  trains  daily  running  on  the  line.  The  electrical 
working  of  the  branch  line  Lecco-Colico,  will  begin  in  a  few  days." 
Thi*  is  a  three-phase  induction  motor  system,  in  regard  to  which 
detaiU  have  l»een  given  in  these  pages  from  time  to  time. 

MECHANICAL  TRACTION  L\  PARIS.— Comu\  Thornwell 
IlayncA  writes  from  Rouen.  August  ^9,  iqo2,  as  follows:  Accord- 
ing to  \n^\  year's  census.  Paris  had  «/).r»(}8  horses  which  could  be 
utilised  in  case  of  war,  this  having  been  the  average  figure  for  many 
years;  but  this  year  the  numtier  has  suddenly  fallen  to  fX).7<XJ.  This 
consiilerable  diminution  is  said  to  be  dtie  to  me-rhanical  traction. 
The  Pans  Omnibus  Company  had  last  year  16.579  horses  in  its 
service:  now  it  etnployit  nearly  2,000  less.  In  all  the  companies 
which  compete  with  the  tramways  and  the  Metropolitan  Railway, 
Ihe  diminution  of  horses  has  Wen  2,727.  The  remaining  3,175  horses 
which,  since  last  year's  census,  have  passed  out  of  service  have, 
therefore,  it  is  said.  Inrn  replaced  by  automobiles. 

AN  ELECTRICAL  TRADE  Dl RECTORY. ~\n  neat  and  handy 
form  there  has  Wen  iss»ird  this  week  by  Electrical  World  and 
ENGiNrwi  a  useful  directory,  which  hereafter  will  be  published  regu- 
larly in  Jnntiary  of  each  year,  and  will  contain  the  names  of  the  cur- 
rent advertisers  in  the  pages  of  this  journal,  at  the  lime  of  its  publica- 
tion. Including  practically  all  the  American  manufacturers  and 
dealers  having  anyl'ning  of  value  to  ofTer  to  the  users  of  electrical 
apparatus  and  'uatcrial.  the  directory  will  serve  a  useful  purpose  as 
•  reference  list  for  inquirers  and  prospective  buyers.  N.i  charge  is 
made  lo  advertisers  in  the  journal  for  this  additicmal  service, 
which  will,  we  venture  to  l>elieve.  be  appreciated  both  at  home  and 
abroad.  With  this  idea,  a  frrr  n<nv  i«.  .tK,i  hring  sent  lo  every  sub- 
scriber. 

CUTTING  A  FRENCH  C.-lflLfi.-News  has  been  received  from 
Venezuela  that  Gen.  Vclulini.  acting  as  special  delegate  of  the  Cara- 
cas Government,  has  caused  the  arrest  of  the  manager  of  the  office 
of  the  IVench  Cable  Company  at  Carupano.  as  well  as  the  company's 


clerks  at  that  point.  The  French  consular  agent  at  Carupano,  who 
intervened  on  behalf  of  the  manager  and  clerks  of  the  cable  company, 
was  also  placed  under  arrest.  The  cable  office  at  Carupano  is  dosed, 
and  coastwise  cable  communication  has  be«n  interrupted  for  the  last 
five  days.  The  Venezuelan  cruiser  "Restaurador"  is  suspected  of 
having  cut  the  French  cable  in  order  to  prevent  the  revolutionists 
from  using  it.  The  managers  of  the  office  of  the  cable  company,  at 
Caracas  and  La  Guayra,  have  protested  against  what  they  term  the 
"arbitrary  action  of  the  government. "  M.  Quieveux,  French  Consul 
at  Caracas,  has  also  protested  strongly  against  the  arresting  of  the 
cable  employees  at  Carupano  and  the  cutting  of  the  cable  without 
notice.  U.  5.  Minister  Bowen,  under  date  of  September  28,  has 
cabled  from  Caracas  to  Washington  his  belief  that  the  Venezuelan 
Government  intends  to  cut  all  the  cable  lines  this  week. 


A  SWIFT  MILE. — World's  records  were  smashed  at  Xairagan- 
sett  Park  during  the  second  annual  race  meeting  of  the  Rhode  Island 
.Automobile  Club.  Despite  execrable  weather,  Mr.  George  C  Cannoo 
was  the  sensation  of  the  day.  He  clinched  his  title  to  the  steam 
championship  of  the  world  by  driving  the  famous  car  of  his  own 
construction  in  I  :o5^,  the  fastest  mile  ever  made  over  the  Narrangan- 
sett  Park  track.  The  previous  world's  record  was  i  :07^.  held  by 
Mr.  Cannon  himself.  Then,  to  complete  his  fame,  the  young  Har- 
vard student  set  a  new  world's  record  for  steam  cars  for  five  miles, 
at  6 :05  flat,  reducing  the  previous  mark  from  6 :43,  made  recently  at 
Cleveland,  by  Rollin  White.  Cannon's  time  by  quarters  for  bis 
world's  record  was  o:i6)/j,  0:33,  0:49^2,  i  :05J^4-  His  five-mile  record 
was  I  :i2j/2,  2  :26H,  3-4^/^2,  4:54.  6:05.  The  open  class  for  electric 
carriages,  two  miles,  was  won  by  Mr.  Knight  Neftel,  in  a  car  of  his 
own  make.  His  time  was  4:23.  Mr.  Alexander  Winton  and  his 
"Iniliet"  in  the  five-mile  race  broke  the  track  gasolene  record,  the  first 
time  around  in  I  :o6j/2.  The  second  mile  was  in  i  :05f4,  the  third  in 
I  :o6,'  J.  the  fourth  in  i  :o6J4,  and  the  fifth,  the  fastest,  in  i  :05H- 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. —Sccrctuj 
Gaboon  reports  the  following  new  members  since  August  18,  1902: 
.Mbion,  N.  V..  Albion  Steam  Power  Company:  Attleboro,  Mass^ 
.\ttleboro  Steam  and  Electric  Company ;  Athens,  Ga.,  Athens  Electric 
Railway  Company:  Beverley,  Mass..  Beverley  Gas  and  Electric  Com- 
jiany ;  Brooklinc,  Mass.,  Brookline  Gas  and  Electric  Company;  Car- 
bondale,  Pa.,  Lackawanna  V^alley  Electric  Light  and  Power  Supply; 
Cohasset,  Mass.,  Cohasset  Electric  Company;  Duluth.  Minn.,  Duluth 
General  Electric  Company;  Doyleston.  Pa..  Doyleston  Electric  Cora- 
|)any  :  Elwood,  Ind.,  Elwood  Electric  Light  Company;  Everett,  Waslu, 
Everett  Railway  and  Electric  Company:  Lee,  Mass.,  Lee  Electric 
Company;  Lynn,  Mass.,  Lynn  Gas  and  Electric  Company;  Oneonta, 
\.  v..  Oneonta  Light  and  Power  Company;  Oil  City.  Pa..  Citizens* 
Light  and  Power  Company;  Southern  Pines,  N.  C.  Biscoe  Electric 
Light  Plant ;  Telluride,  Col..  Telluride  Electric  Light  and  Power 
Company;  Walla  Walla.  Wash..  Walla  Walla  Gas  and  Electric  Com- 
pany; Warren.  Ohio.  Warren  Electric  Light  and  Power  Company; 
Westboro.  Mass..  Westboro  Gas  and  Electric  Company;  Whitman^ 
Mass.,  Whitman  Light  and  Power  Company, 


Lhtter  to  the  Editors. 


Paralleling  of  Alternators. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — The  letter  from  Mr.  G.  Rosenberg  which  appears  in  your 
issue  of  .'\ugust  2.  and  your  abstract  of  Mr,  Longwell's  paper  to 
which  it  refers,  interests  me  very  much,  as  I  have  for  some  time  been 
of  the  opinion  that  the  usually  accepted  ideas  as  regards  the  influ- 
ence of  uneven  turning  moment  on  parallel  running  are  erroneous 

I  called  attention  to  this  point  in  a  contribution  to  the  discussion  00 
a  paper  read  before  the  (British)  Institution  of  Electrical  Engineers, 
and  published  in  Vol.  XXX  of  the  Proceedings  (May,  1901).  and' 
subsequently  in  an  article  appearing  in  the  London  Electrical  /?#- 
fi'rtf.  April  4  and  18,  of  the  present  year.  I  entered  more  closely 
into  the  matter,  and  showed  by  a  method  different  to  that  of  Mr. 
Longwell  the  important  result  which  he  has  so  clearly  put  forward, 
namely,  that  the  effect  of  the  synchronizing  force  is  to  increase  the 
phase  displacement  and  therefore  the  irregularity  of  angular  speed 
of  an  engine  instead  of  to  diminish  it.  I  am  glad  to  know  that 
Mr.    Rosenberg   has   also   arrived   at    the   same   result,   and    I    look 
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forward  with  interest  to  reading  his  paper  as  soon  as  the  trans- 
lation referred  to  by  him  is  published. 

Mr.  Longwell  does  not  in  his  paper  bring  out  clearly  the  de- 
pendence of  this  effect  on  the  moment  of  inertia  of  the  flywheel, 
etc.  In  the  article  referred  to  above  I  showed  that  this  increase 
in  the  cyclic  irregularity  only  takes  place  provided  the  moment  of 
inertia  exceeds  a  certain  amount  depending  on  the  conditions  of  the 
case,  but  though  the  data  I  possess  are  not  conclusive,  I  am  in- 
clined to  think  that,  with  the  flywheel  proportions  which  are  usually 
adopted,  this  limiting  moment  of  inertia  is  exceeded. 

In  conclusion,  I  should  like  to  draw  attention  to  the  question  of 
frequency   in    relation   to  parallel   running,   concerning  which   it   is 


commonly  held  that  the  parallel  running  of  generating  sets  of  a 
given  flywheel  power  is  facilitated  by  low  frequency,  and  one  some- 
times sees  it  stated  that  it  is  obvious  that  this  should  be  so. 

But  if  the  reasoning  on  which  this  statement  is  based,  as  given 
in  many  textbooks  and  papers,  be  examined  it  will  be  seen  that  it 
involves  the  assumption  that  the  phase  displacement  of  a  generat- 
ing set  when  running  in  parallel  is  not  greater  than  when  it  is 
running  alone  on  a  load  offering  constant  torque.  It  has  been  shown 
that  this  assumption  is  not  tenable,  and  it  would  therefore  appear 
that  the  usual  statement  that  the  parallel  running  is  facilitated  by 
low  frequency  is  not  justified  in  the  present  state  of  the  theory. 

Ne\vcastle-on-Tyne,  England.  H.  C  Leake. 


Dynamos,  Motors  and  Transformers. 

Heating  of  Toothed-Core  Armatures. — Davies. — A  discussion  of 
the  reason  why  in  practice  toothed-core  armatures  are  sometimes 
found  which  show  an  excessive  heating.  ■  He  has  found  that  such 
overheating  is  more  marked  in  machines  of  the  multipolar  than  of 
the  bipolar  type,  especially  in  the  smaller  sizes,  and  that  the  temper- 
ature rise  is  not  at  all  proportional  to  the  load  in  the  machine,  but 
is  more  marked  at  light  load  than  at  full  load.  Sometimes  it  occurs 
that  the  overheating  is  brought  about  by  insufficiency  of  iron  in  the 
teeth.  Furthermore,  the  hysteresis  and  the  eddy  current  losses  are 
the  greater,  the  greater  the  number  of  cycles  of  magnetization 
through  which  the  iron  passes  per  second;  hence  the  frequency  must 
be  kept  as  low  as  possible,  and  herein  lies  one  of  the  advantages  of 
a  slow-speed  machine ;  moreover,  to  keep  the  frequency  low,  it  is 
advisable  to  have  as  few  magnet  poles  as  possible.  There  is  also 
another  reason  why  the  iron  losses  are  greater  the  greater  the 
number  of  poles  in  a  machine  for  a  given  speed ;  the  number  of  teeth 
embraced  by  a  magnet  pole  is  not  exactly  in  inverse  proportion  to 
the  number  of  magnet  poles,  but  is  rather  less  than  this,  becoming 
less  and  less  as  the  number  of  poles  is  increased.  For  this  reaon, 
the  magnetic  induction  in  the  teeth  become  greater  as  the  number 
of  poles  is  increased.  This  will  not  matter  much  if,  as  should  always 
be  the  case  in  the  armatures  for  multipolar  machines,  the  radial 
depth  of  the  armature  core,  and,  consequently,  the  radial  depth  of 
the  teeth  is  proportionately  less,  for  then  the  teeth  will  be  propor- 
tionately wider  at  the  roots.  It  is,  therefore,  always  necessary  to 
carefully  calculate  the  watts  lost  in  the  armature  teeth.  For  the  pur- 
pose of  estimating  these  losses,  the  mean  average  magnetic  induction 
in  the  armature  teeth  may  be  taken  as  being  equal  to  that  at  one- 
third  the  length  of  the  teeth,  measured  from  the  roots.  As  a  set-off 
against  the  increased  losses  in  this  direction  which  accompany  an 
increase  in  the  number  of  poles,  the  current  density  in  the  conduc- 
tors and,  therefore,  the  Joulean  heat  loss  is  usually  smaller  in  the 
larger  sizes  of  machines,  in  which  an  increase  in  the  number  of  poles 
is  permissible. — Lond.  Elec.,  September  12. 

Co\nmutation. — Punga. — An  illustrated  mathematical  article  on 
the  theory  of  commutation.  While  formerly  the  commutation  was 
assumed  to  depend  only  upon  the  e.  m.  f.  induced  in  the  short-cir- 
cuited coil,  it  has  since  been  assumed  that  the  transition  resistance 
from  the  commutator  segments  to  the  brushes,  has  a  great  influence. 
The  author  discusses  the  principles  of  commutation  and  develops 
a  formula  for  practical  use.  He  claims  that  it  is  less  the  transition 
resistance  itself  which  influences  the  commutation,  but  its  com- 
bination with  a  non-uniforrn  distribution  of  the  current  density 
under  the  brushes. — Zeit.  f.  Elck.,  July  27,  August  3,  10. 

Squirrel-Cage  Armatures  of  Induction  Motors. — Osnos. — A  brief 
illustrated  article.  In  general,  the  copper  bars  of  a  squirrel-cage 
armature  are  connected  at  both  ends  by  short-circuiting  metal  rings. 
As  the  air  gap  is  often  small  and  the  armature  bars  have  a  small 
electric  resistance,  a  small  eccentricity  of  the  rotor  can  be  of  a  great 
disadvantage.  This  disadvantage  can  be  greatly  diminished  if  the 
short-circuiting  ring  is  not  made  of  one  single  piece  but  consists 
of  several  segments  insulated  from  another ;  it  is  best  to  use  a  num- 
ber of  segments  equal  to  half  the  number  of  the  poles  of  the  primary. 


It  is  possible  to  divide  into  segments  only  one  instead  of  both  short- 
circuiting  rings,  and  to  make  the  other  of  one  piece,  as  usually.  A 
small  insulation  is  sufficient,  even  a  layer  of  oxid  may  be  enough. 
Another  arrangement  in  a  four-pole  motor  is  to  divide  both  rings 
into  two  halves,  but  the  diameters  along  which  they  are  cut  are  per- 
pendicular to  each  other  at  the  two  ends ;  this  arrangement  is  said 
to  have  given  good  results  in  practice  and  to  have  improved  the 
starting  torque. — Zeit.  f.  Elek.,  August  10. 

Transformer  Reactance. — An  anonymous  article  on  a  practical 
method  of  calculating  the  short  circuit  reactance  of  transformers  of 
ordinary  design.  The  fundamental  fact  made  use  of  is  that  when  the 
secondary  winding  of  a  transformer  is  short  circuited  and  an  alter- 
nating current  is  passed  through  the  primary,  then  the  induced 
secondary  ampere  turns  are  equal  and  opposite  to  the  primary  ampere 
turns,  which  fact  holds  good  for  any  transformer  not  having  un- 
reasonably high  reactance.  The  short-circuit  reactance  may  then 
be  considered  as  due  to  the  magnetic  leakage  flux  in  the  region 
between  the  primary  and  secondary  sections,  which  is  induced  by 
the  primary  and  secondary  am.pere  turns.  The  total  reactive  vohage 
is  equal  to  the  effective  cutting  of  the  primary  and  secondary  wind- 
ings by  this  flux,  the  e.  m.  f.  being  generated  half  in  the  secondary 
and  half  in  the  primary.  The  problem  is  to  determine  the  short- 
circuit  reactance  as  a  function  of  the  following  quantities :  primary 
current,  primary  turns  and  frequency ;  dimensions  of  windings  and 
sheath ;  relative  arrangement  of  primary  and  secondary  windings ; 
disposition  of  the  induction.  The  respective  formulas  are  given. — 
Lond.  Elec.  Rev.,  September  5. 

REFERENCES. 

Voltage  Drop  in  Alternators. — Westphal. — A  long  mathematical 
article,  illustrated  by  diagrams.  He  gives  a  highly  analytical  solu- 
tion of  the  following  two  problems :  To  determine  the  voltage  drop 
of  an  alternator,  when  loaded,  and  to  determine  the  excitation  re- 
quired to  compensate  for  this  voltage  drop.  The  general  formulas 
which  are  given  look  very  complicated,  but  he  gives  a  numerical  ex- 
ample to  show  that  they  can  be  used  in  practice.  He  also  shows  that 
this  method  can  be  used  to  obtain  information  concerning  second- 
ary phenomerd  in  alternators. — L'Eclairage  Elec,  August  2. 

Electromechanical  Compounding. — Guilbert. — A  very  long  and 
well  illustrated  description  of  the  method  of  electromechanical  com- 
pounding of  electric  generator  sets  by  means  of  the  Routin  regulator, 
the  characteristic  features  of  v.hich  are  the  use  of  a  single  dev.ce 
to  control  the  mechanical  regulation  and  the  electric  regulation,  and 
the  use  of  a  special  device  for  automatic  control. — L'Eclairage  Elec, 
August  9,   16. 

Tramzvay  Motors. — Field. — The  conclusion  of  his  long  illustrated 
paper,  the  first  parts  of  which  were  recently  abstracted  in  the  Digest. 
He  deals  with  acceleration  and  braking. — Lond.  Elec.  Eng.,  Sept- 
ember 5. 

Efficiency  of  Transformers. — Ballard. — An  illustrated  article  on 
methods  of  testing  the  efficiency  of  transformers.  The  determina- 
tions of  the  core  loss  and  of  the  copper  loss  are  described. — The  Eng., 
September  15. 

Regulator  of  Shunt  Dynamos. — Dick. — An  illustrated  article  on 
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the  dcttririination  of  the  number  of  steps  and  their  resistances,  for 
the  regulator  of  a  shunt  wound  dynarac  with  self-excitation.— Zri7. 
/,  EUk.,  August  10. 

Lights  and  Lighting. 

Osmium  Lamp.—ZitCKSBaui.—A  review  of  recent  progress  made 
with  the  Nernst  lamp  and  the  osmium  lamp.  A  number  of  patents 
for  the  Nemst  lamp  arc  described,  and  it  is  pointed  out  that  for  prac- 
tical purposes  a  compromise  must  be  made  between  the  requirement 
of  cutting  the  heating  body  out  of  the  circuit  when  the  lamp  is 
lighted,  on  the  one  hand,  and  the  requirement  to  avoid  complicated 
construction  on  the  other  hand.  The  trouble  with  the  osmium  lamp 
is  that  osmium  is  rare  and  expensive  and  is  very  difficult  to  work 
economically.  The  osmium  lamp  will  be  rented  only,  and  not  sold, 
by  the  Welsbach  G)mpany  for  some  time,  so  that  the  company  re- 
tains (Miftscssion  of  the  osmium  and  can  use  it  again.  The  following 
method  of  Drville  and  Debray  for  making  the  osmium  wire  is  de- 
scribed. It  is  based  upon  the  observation  that  if  osmium  vapors  are 
»ent  through  a  tube  of  clay,  the  inner  side  of  which  is  coated  with 
an  adherent  layer  of  carbon,  the  tube  being  heated  to  incandescence, 
then  osmium  is  deposited  and  replaces  the  carbon,  1.  c,  the  carbon 
layer  is  changed  into  an  osmium  layer.  By  this  method  there  is  only 
a  very  small  loss  of  osmium.  For  making  osmium  wires,  carbon 
threads  arc  placed  in  a  case  of  clay;  the  air  is  driven  out  by  means 
of  nitrogen,  and  (Js  O,  is  introduced  either  in  solid  form  or  by 
mcnns  of  a  current  of  inert  gas  (nitrogen)  ;  the  case  is  then  heated  to 
a  high  temperature,  causing  the  carbon  threads  to  change  gradually 
into  osmium  threads,  the  change  taking  place  in  the  direction  from 
the  outside  to  the  center.  V^cry  thin  osmium  threads  can  be  made 
in  this  way,  which  is  of  importance,  as  it  facilitates  making  lamps 
for  the  higher  voltages.  Another  trouble  is  that  the  osmium  fila- 
ment has  a  relatively  great  length  and  must  be  supported.  Mixtures 
of  certain  refractory  oxides  are  recommended  for  the  supports. 
Another  solution  of  the  problem  of  making  osmium  filaments  for 
normal  voltage  and  of  such  a  rigidity  that  the  incandescent  filament 
doe*  not  change  its  form,  is  due  to  Aucr  von  Welsbach.  He  uses  the 
osmium  wire  in  the  form  of  a  spiral  of  fine  wire.  This  spiral  must 
consist  of  windings  of  very  small  diameters,  only  a  few  millimeters. 
This  spiral  is  supported  and  held  in  its  form  by  means  of  a  thread 
of  mixtures  of  refractory  oxides.  The  osmium  wire  is  made  by  pre- 
paring a  paste  of  osmium  and  certain  other  materials,  and  forcing 
it  through  a  die.  Single  windings  of  this  .spiral  of  fine  osmium 
wire  may  be  in  direct  contact,  without  diminishing  the  incandescence 
of  this  winding.  1.  r..  the  contact  docs  not  represent  a  serious  shunt. 
—7.ril.  f  Hrlruihl,  August  30,  Scptctnbcr  10. 
REFERENCE. 

I.ighhun  of  n  hrngitt  Station —JoHDAS  —An  illustrated  descrip- 
tion of  the  electric  equipment  for  lighting  a  freight  station  of  an 
Austrian  railway  The  three-phase  system  is  used  with  950  volts 
bctwrrn  two  phases,  the  frequency  being  42.  There  are  62  arc  lamps 
of  ao  amperes  and  12  of  16  amperes.— ;?ri7.  f.  Hick.,  August  10. 

Power. 

.luslralian  Poxvtr  S'f/iffMf.- Crocker— An  article  on  the  power 
plant,  the  principal  purpose  of  which  is  to  supply  electric  current  to 
the  niinrs  in  the  Kalgoorlic  district  for  power  and  lighting  purposes. 
The  pl.inl  is  now  rapidly  nraring  completion,  and  the  tramways  nave 
already  been  supplied  with  power.  The  electric  portion  of  the  plant 
consists  of  three  500-kw,  600-volt.  40-cycle,  three-phase  generators. 
direct  coupled  to  steam  engines.  For  supplying  the  tramway  sys- 
tem, two  250-kw  synchronous  converters  are  used.  The  general  dis- 
tribution to  the  mines  for  lights  and  stationary  motors  will  be  direct 
from  the  5.«;<vvolt.  40-rycle.  three  phase  system.  As  the  equipment 
of  each  portion  pf  the  plant  is  dnirlr.l  into  three  or  more  units,  one 
of  which  is  always  to  be  held  in  reserve,  the  power  supply  will  be  of 
a  reliable  character  With  the  machinery  at  present  installed,  the 
company  is  able  to  supply  some  2.000  hp  in  motors,  in  addition  to 
the  powf  r  required  by  the  tramways.  The  entire  dcctric  equipment 
is  by  the  General  Electric  Company  of  this  country —Iv^nd.  Elec, 
September  5. 

Colorado  ro:iYr  Traftsmission—Jo^rs—An  illustrated  article  on 
the  Pikes  Peak  power  transmission  in  Colorado.  There  will  be  three 
hydrcveleotric  stations,  one  of  whi^h  is  completed.  It  contains  four 
400-kw.  6oo-vo;t.  3o-c>Tle.  three-pliase  alternators,  direct  connected  to 
water  wheels.  The  line  voltage  is  i2.boo  The  line  leads  to  the  sub- 
station, adjoining  the  Gold  Coin  ore  house  in  Victor,  which  supplies 
current  to  the  city  and  mine.     The  high-pressure  lines  leave  the 


substation  in  various  directions  to  other  mines  and  mills. — Jour,  of 
Elec,  September. 

1  RACTION 

Direct  3,000-l'olt,  Three-Phase  Traction  in  Italy. — A  note  stating 
that  as  the  Colico-Sondrio  and  the  Colico-Chiavenna  sections  of  the 
V^altellina  Railway  in  Northern  Italy  have  now  been  running  for 
some  months  past  as  experimental  lines,  the  government  has  granted 
the  necessary  permission  to  operate  a  daily  regular  service  of 
pasenger  and  goods  trains.  The  feature  of  the  installation  is  the 
use  of  3,000-volt,  three-phase,  alternating  currents  as  the  working 
pressure  of  the  motors,  power  being  supplied  to  the  line  from  a  gen- 
erating station  which  utilizes  the  water  power  of  the  falls  of  the 
Adda  River,  the  transmission  line  pressure  being  20,000  volts.  The 
length  of  the  lines  now  actually  working  is  about  loo-km,  and  it  is 
only  on  account  of  the  goods  results  shown  by  the  tests,  that  they 
have  at  last  been  officially  sanctioned.  One  of  the  worst  dangers 
anticipated  was  in  respect  to  fire  consequent  on  the  high-tension 
trolley  wire  snapping  and  falling  on  the  trains,  should  the  safety 
device  fail  to  act.  During  the  test,  however,  the  automatic  cut-out 
has  given  great  satisfaction,  the  3,000-volt  trolley  wire  having  been 
allowed  to  fall  on  the  roof  of  the  train  without  doing  the  slightest 
damage. — Lond.  Elec,  September  12. 

City  and  Surburban  Electric  Traction. — Mommerqi;e. — An  ab- 
stract of  a  report  to  the  French  Ass.  Adv.  Sc,  in  which  he  reaches 
the  following  conclusions.  The  simplest  system  of  electric  traction 
arc  the  third-rail  system  for  railways  and  the  trolley  system  for 
tramways.  Although  the  trolley  automotor  system  (cars  not  run- 
ning on  rails,  but  taking  current  from  overhead  wires  by  means  of 
special  devices)  starts  from  the  same  principle,  it  can  be  used  in 
cities  only  in  exceptional  cases.  Storage  batteries  on  tramway  cars 
too  heavy  are  too  expensive ;  they  should  be  used  only  in  exceptional 
cases  where  the  batteries  can  be  replaced  after  a  relatively  short 
run  and  charged  slowly  under  good  conditions  of  supervision.  Where 
it  is  impossible  to  run  a  trolley  system  throughout,  a  combined  trolley 
and  conduit  system  is  recommended — L'Eclairagc  Elec,  July  26. 

Installations,  Systems  and  Appliances. 

Agricultural  Electric  Installation. — Roth. — An  illustrated  descrip- 
tion of  an  installation  of  an  Austrian  farm  where  electric  power  is 
used  for  ploughing,  and  also  for  lighting  300  lamps  and  driving  a 
pump  and  an  agricultural  machine.  As  the  latter  two  arc  only  work- 
ing at  long  intervals,  they  are  on  the  lighting  circuit,  while  for 
ploughing  a  separate  circuit  is  used.  There  is  a  small  water  power 
available  giving  500  liters  per  second  at  a  height  of  8  meters;  a  40-hp 
turbine  is  used,  running  at  275  r.  p.  m.  To  improve  the  uniformity  of 
revolution,  a  i,ooo-kg  flywheel  is  mounted  on  the  shaft  of  the 
turbine.  With  the  turbine  is  connected  two  sets,  each  consisting 
of  two  electric  machines.  The  larger  set  is  of  a  65-kw,  2.100-volt, 
three-phase  dynamo  and  a  40-kw,  no-volt,  direct-current  dynamo, 
while  the  smaller  set  is  a  lo-kw.  2,100-volt,  three-phase  dynamo  and 
an  II -kw.  110- volt,  direct-current  dynamo.  There  is  also  a  battery 
of  60  cells  of  accumulators,  giving  987  amp.-hours  in  seven  hours. 
The  65-kw,  three-phase  machine  gives  the  current  for  ploughing, 
the  lo-kw.  three-phase  machine  for  lighting.  While  current  is  used 
for  ploughing,  the  65-kw.  three-phase  machine  is  coupled  with 
the  40-kw.  direct-current  machine,  and  the  latter  is  connected  with 
the  storage  battery.  .Xs  long  as  the  whole  power  is  not  required 
for  ploughing,  the  battery  is  charged  from  the  direct-current  machine. 
When  more  power  is  required  for  ploughing  than  the  turbine  can 
give,  the  battery  drives  the  direct-current  machine  which  then  runs 
as  a  motor  and  supports  the  turbine.  If  during  ploughing,  current 
is  required  for  lighting,  the  smaller  machine  set  is  used,  which, 
however,  is  then  disconnected  from  the  turbine,  in  order  to  avoid 
fluctuations  of  the  light,  due  to  sudden  changes  of  the  ploughing 
load:  the  ii-kw  direct-current  machine  is  then  driven  as  a  motor 
from  the  battery,  and  drives  the  lo-kw.  three-phase  machine  which 
gives  the  lighting  current.  When  the  ploughing  is  finished,  the  10- 
kw.  three-phase  machine  and  either  of  the  two  direct-current  ma- 
chines are  driven  by  the  turbine,  the  former  gives  the  current  for 
lighting,  the  latter  for  charging  the  battery.  For  ploughing,  the 
following  system  is  used.  At  one  side  of  the  field  is  placed  the  car 
with  the  motor,  which  drives  a  ste«l  rope  along  which  the  plough 
is  running.  The  speed  can  be  reduced  to  10  per  cent,  of  full  speed 
by  means  of  a  regulating  resistance.  The  steel  rope  runs  from  the 
car  with  the  motor  to  another  car  at  the  other  side  of  the  field  and 
back.    The  progress  from  one  furrow  to  the  next  takes  place  nearly 
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automatically  by  means  of  only  two  switches.     The  installation  is 
said  to  work  very  satisfactorily. — Zeit.  f.  Elek.,  August  31. 

REFERENCES. 

Electric  Installation  in  a  Theatre. — An  illustrated  description  of 
the  application  of  electric  current  for  power  purposes  and  for  light- 
ing at  the  Covent  Garden  Opera  House  in  London. — Lond.  Elec.  Rev., 
August  29. 

Sparklet  Ftise.—Some  illustrations,  with  brief  description,  of  the 
breaking  of  a  10,000-volt,  i,ooo-kw  arc  by  means  of  a  "sparklet"  fuse, 
which  was  recently  noticed  in  the  Digest. — Lond.  Elec,  August  29. 

Wires,  Wiring  and  Conduits. 

Pressure  Rise  in  High-Tension  Transmission. — Woodhouse. — An 
article  in  which  he  first  describes  the  use  and  construction  of  light- 
ning arresters  on  overhead  lines  and  then  discusses  the  pressure  rise 
which  may  occur  alike  in  cables  and  overhead  lines,  due  to  switch- 
ing on  and  off,  and  to  a  change  of  the  current  flowing.  The  stresses 
of  a  high-tension  system  are  due  to  the  manner  in  which  the  circuit 
is  made  or  broken ;  the  choice  of  the  switch  gear  is  also  of  import- 
ance. Air-break  switches  become  useless  above  10,000  volts,  due  to 
the  long  arc  formed  and  the  possibilities  of  resonance  effects.  The 
oil-break  switch  also  breaks  the  circuit  suddenly,  but  without  a  long 
arc;  this  does  not  stress  the  system  unduly.  The  ideal  switch-gear 
should  make  or  break  the  circuit  when  the  current  wave  passes 
through  zero.  Judging  from  the  fact  that  disconnected  cables  are 
always  found  to  be  charged,  no  switch  gear  does  this.  Charging  de- 
vices, such  as  a  switch  by  which  pressure  is  gradually  applied  to  the 
mains,  may  be  effective,  but  are  unnecessary.  He  thinks  the  sys- 
tem will  be  fully  protected  if  spark-gaps  be  fixed  between  lines  and 
earth,  both  on  cables  and  overhead  lines,  the  gaps  being  set  to  dis- 
charge at  from  one  and  a  half  to  twice  the  working  pressure,  the 
lower  value  for  extra  high  pressures.  Transformers  and  the  stators 
of  induction  machines — both  possessing  considerable  inductance — 
should  not  be  switched  directly  on  to  the  line,  but  should  be  shunted 
by  a  condenser  at  the  moment  of  switchiftg  in  or  out.  In  some  experi- 
ments which  he  recently  made  on  spark-gaps,  it  was  found  that  a 
TOW  of  gaps,  arranged  to  discharge  at  3,500  volts,  kept  the  pres- 
sure of  a  line  at  about  that  voltage  when  a  pressure  of  S,ooo,  10,000, 
15,000  and  20,000  volts  was  applied  for  several  seconds.  At  the  lower 
voltage  the  discharge  was  spread  along  the  cylinders  and  was  uni- 
form. The  higher  the  applied  voltage  the  greater  was  the  tendency 
to  form  large  sparks,  blistering  the  metal.  Apart  from  such  voltages 
as  might  occur  fiuiii  lightning  discharge,  the  gaps  acted  effectively. — 
Lond.  Elec,  September  5. 

Electro-Physics  and  Magnetism. 

Electron  Theory  of  Magnetism. — Voigt. — A  paper  in  which  he  at- 
tempts to  apply  the  electron  theory  to  magnetism.  The  idea  that 
Ampere's  molecular  currents  consist  of  electrons  revolving  around 
the  remainder  of  the  atom  was  at  once  suggested  by  the  Zeeman  effect, 
and  the  author  clothes  this  supposition  in  a  mathematical  form.  If 
the  electrons  are,  however,  supposed  to  have  a  free  orbit,  then  accord- 
ing to  the  electron  theory,  no  induced  magnetism  would  be  possible. 
The  alternative  is  to  suppose  that  the  revolutions  or  oscillations  of 
the  electrons  are  damped,  and  this  assumption  leads  at  once  to  the 
following  theorem :  "When  the  electrons  of  a  body  move  in  a  con- 
■stant  magnetic  field,  they  produce  magnetic  effects  when  their  motion 
(against  a  resistance)  is  always  interrupted  by  any  irregular  im- 
-pulse  and  thus  maintained  at  a  constant  mean  energy.  The  body  will 
then  show  paramagnetic  or  diamagnetic  properties  accordingly  as  to 
whether  the  motion  of  the  electrons  after  these  impulses  show,  on 
the  whole,  a  surplus  of  potential  or  kinetic  energy,  respectively." 
Such  impulses  must  result  from  collision  with  neighboring  mole- 
cules and  electrons,  since  the  electromagnetic  heat  waves  sent  out 
in  consequence  of  such  collision  are  compensated. — Ann.  d.  Tliys., 
No.  9;  abstracted  in  Lond.  Elec,  September  5. 

Deviable  Rays  of  Radioactive  Substances. — Rutherford  and 
Crier. — An  account  of  an  investigation  which  gave  the  following  re- 
sults. The  three  well-recognized  radioactive  substances,  urarium, 
thorium  and  radium,  all  emit  both  deviable  and  non-deviable  rays. 
In  this  respect  they  differ  from  polonium,  which  gives  out  no  de- 
viable rays ;  there  is  little  doubt  that  polonium  cannot  be  considered 
as  a  permanently  radioactive  substance,  for  its  radiation  steadily  di- 
minishes with  the  time.  Uranium  gives  out  more  deviable  rays  than 
radium  or  thorium,  compared  with  the  amount  of  non-deviable,  but 
the  ratio  of  the  amounts  of  the  two  types  of  rays  is  of  the  same 


order.  It  seems  probable  that  most  of  the  deviable  rays  from  uranium 
and  thorium  are  given  out  by  a  secondary  product  produced  by  a 
disintegration  of  the  uranium  or  thorium  atom  or  molecule.  These 
secondary  products  differ  in  chemical  properties  from  uranium  and 
thorium,  and  can  be  separated  from  them  by  chemical  means,  and 
thus  give  rise  to  the  products  "Uranium  X"  and  "Thorium  X." 
The  non-deviable  radiation  may  be  either  due  to  the  other  secondary 
product  of  the  reaction,  or  may  be  due  to  an  action  of  the  product 
responsible  for  the  deviable  rays  in  the  mass  of  the  radiation  ma- 
terial.— rhil.  Mag.,  September. 

Temperature  and  Ionic  Shock. — Stark. — An  article  in  which  he 
compares  the  mean  velocity  of  the  charged  ions  in  a  gas  with  that  of 
the  neutral  molecules.  The  velocity  of  a  negative  electron  capable  of 
ionizing  a  molecule  is  about  1.9  times  the  8th  power  of  10  in  cm. 
per  second,  and  that  of  a  positive  ion  8.6  times  the  6th  power  of 
10,  while  for  a  temperature  of  225°  C.  the  neutral  gas  molecules  of 
hydrogen,  nitrogen  and  carbonic  acid  has  a  velocity  of  the  order 
of  magnitude  of  the  4th  and  5th  power  of  10.  The  ionizing  ions 
move,  therefore,  from  100  to  1,000  times  faster  than  the  neutral 
molecules,  and  the  latter  may,  therefore,  be  regarded  as  at  rest  with 
respect  to  the  former.  Anything  which  reduces  the  density  of  a  gas, 
such  as  reduction  of  pressure  or  increase  of  temperature,  increases 
the  free  path  of  the  ionizing  ions.  This  implies  that  the  absorption 
of  kinetic  ionic  energy  diminishes  with  increasing  temperature  and 
constant  pressure,  as  noticed  in  the  absorption  of  Lenard  fays  by 
gases.  He  makes  some  interesting  applications  of  this  principle  to 
the  fall  of  the  discharge  potential  and  to  luminous  effects  in  vacuum 
tubes.  Thus  the  extinction  of  the  glow  near  a  hot  body  is  explained 
by  the  increase  of  the  free  path,  and  the  consequently  smaller  ab- 
sorption of  energy  from  the  moving  ions. — Ann.  de  Phys.,  No.  8; 
abstracted  in  Lond.  Elec,  September  5. 

Tesla  Discharges. — Wesendonck. — A  paper  in  w^hich  he  criticized 
the  work  of  Moehlmann  on  Tesla  discharges  by  ordinary  means  (Di- 
gest August  30).  He  points  out  that  there  is  a  great  difference  be- 
tween a  static  and  an  oscillatory  discharge ;  in  the  former  there  is 
a  greater  negative  discharge  from  a  point,  while  in  the  latter  there 
is  a  greater  positive  discharge.  This  difference  cannot  be  brought 
out  by  placing  a  plate  opposite  the  point,  since  the  side  discharges 
are  too  important.  Even  with  an  apparently  pure  negative  discharge 
positive  electricity  streams  out  from  the  sides  of  the  conductor.  It 
is,  therefore,  necessary,  in  order  to  get  at  the  total  discharge,  to  sur- 
round the  point  with  a  hollow  conductor.  He  describes  an  experim.ent 
with  one  of  Himstedt's  Tesla  transformers.  An  Exner  electroscope 
showed  nothing  but  a  positive  discharge.  When  the  point  discharged 
freely  into  space  a  probe  or  flame  collector,  mounted  on  one  side, 
showed  no  negative  electricity,  unless  an  earthed  disc  was  placed 
pretty  close  in  front  of  the  point  at  the  same  time.  Here,  there- 
fore, the  central  positive  discharge  was  surrounded  by  a  kind  of 
negative  sheath.  But  a  hollow  conductor  completely  surrounding  the 
point  only  acquired  a  positive  charge,  evidently  due  to  an  excess  of 
positive  electricity. — Phys.  Zeit.,  July  15;  abstracted  in  Lord.  Elec, 
August  29. 

Electricity  in  Raindrops. — Schmauss. — An  account  of  an  investi- 
gation of  the  behavior  of  a  jet  of  water  faMing  through  ion- 
ized air.  Lenard  has  found  that  water  falling  through  ordinary,  not 
ionized  air  upon  a  metallic  plate  communicates  positive  electricity  to 
the  plate  and  negative  electricity  to  the  air.  The  present  author  finds 
that  on  ionizing  the  air,  this  effect  is  obtained  by  another.  The  metal 
plate  receives  a  negative  instead  of  a  positive  charge,  and  only  after 
several  minutes  does  Lenard's  effect  regain  ascendancy.  Zeleny  has 
shown  that  when  a  stream  of  ionized  air  is  directed  against  a  con- 
ductor, the  latter,  owing  to  the  greater  speed  of  the  negative  electrons, 
acquires  a  negative  charge.  In  the  water  jet  the  conductor  is  moved 
against  the  ionized  air,  and  the  effect  is  the  same.  Moisture  ^eetrs  to 
favor  the  absorption  of  negative  ions.  The  explanation  of  the  earth's 
negative  charge  seems  now  pretty  complete.  Wilson  has  show-n  that 
negative  ions  are  more  effective  as  nuclei  of  condensation  than  are 
positive  ions.  His  new  experiments,  as  well  as  those  of  the  present 
author,  show  that  drops  already  formed  are  capable  of  transporting 
negative  electricity  to  the  earth.  All  experiments  of  this  kind  are 
complicated  by  Lenard's  effect,  which  is  i->robably  of  an  electro- 
chemical nature. — Ann.  d.  Phys..  No.  9;  abstracted  in  Lond.  Elec, 
September  5. 

Radio-Active  Rain. — Wilson. — An  account  of  experiments  made  to 
explain  why  a  negatively  charged  body  exposed  to  the  atmosphere 
becomes  radio-active ;  as  this  apparently  indicates  the  presence  of  some 
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radio-active  substance  in  the  atmosphere,  he  tested  whether  any  of 
this  radio-active  subsUnce  is  carried  down  in  rain.  He  boiled  down 
freshly  fallen  rain  to  dryness  and  found  a  radio-active  residue.  The 
radio-activity  rapidly  disappears.— Pror.  Cambridge  Phil.  Soc,  Easter, 
1902;  abstracted  in  Lond.  Elec,  September  5. 

Sparking  Gap  Between  Plates  for  Extremely  Small  Distances.— 
Eakhakt.—A  paper  giving  an  account  of  measurements  of  the  spark- 
ing distance  between  plates  when  very  close  together.  He  formerly 
experimented  with  direct  current,  and  has  now  used  alternating  cur- 
rent of  a  frequency  of  60  cycles.  He  used  nickel-plated  surfaces,  and 
also  steel  surfaces.  Curves  are  given  showing  the  sparking  distance 
as  a  function  of  the  potential.  The  curve  for  the  direct  current  is 
almost  identical  with  that  for  the  alternating  current.  Hence  he  con- 
cludes that  a  given  potential  is  required  to  cause  a  spark  to  pass  be- 
tween such  surfaces,  and  that  the  character  of  the  potential  difference 
is  unessential.  The  curves  show  an  "elbow,"  as  there  is  a  change  in 
the  law  at  a  distance  of  about  "three  wave  lengths."  At  distances 
less  than  this,  the  p.  d.  required  to  cause  a  spark  to  pass  seems  propor- 
tional directly  to  the  distance  of  separation,  but  above  this  point  the 
relation  iK-twccn  potential  and  distance  follows  a  different  law.  He 
also  made  some  experiments,  in  which  capacity  was  introduced  into 
the  circuit ;  the  effect  of  capacity  seems  to  round  out  the  elbow  of  the 
curve. — Phys.  Rev.,  September. 

Electrical  Properties  of  the  Diamond. — Arton. — An  article  in  which 
he  states  that  while  density,  hardness  and  quantitative  combination 
with  oxygen,  are  at  present  accepted  as  the  necessary  and  sufficient 
distinguishing  qualities  of  the  diamond,  there  should  be  added  certain 
electrical  properties,  some  of  which  are  quite  characteristic.  The 
conductivity  of  the  diamond  is  about  the  same  as  that  of  ordinary 
glass;  graphite  has  a  conductivity  about  the  15th  power  of  ten  times 
as  high.  Under  the  action  of  Ro'ntgen  rays  the  conductivity  of  the 
diamond  is  doubled,  but  the  original  resistance  is  restored  at  once  on 
removing  the  rays.  Like  ice,  diamonds  possess,  a  dielectric  constant 
largely  in  excess  of  the  value  warranted  by  its  refractive  index.  Theo- 
retically, it  should  be  about  7,  but  in  reality  it  is  anything  from  10  to 
17;  he  takes  this  as  an  indication  that  the  diamond,  like  ice,  retains 
the  dielectric  constant  it  had  in  a  previous  liquid  state;  possibly,  also, 
certain  hydrocarbons  may  be  present  in  small  quantities  to  raise  the 
dielectric  constant.  Diamonds  show  residual  polarization,  and  con- 
sequent electric  hysteresis.  It  is  feebly  paramagnetic  and  pyro- 
clcclric— /Jffflrf.  Sc.  Torino.  Atti.,  1902;  abstracted  in  Lond.  Elec, 
September  5. 

Hinh  I'rcssurc  Spark-Cap. — Jkrvis-Smith. — .An  account  of  ex- 
periments which  show  that  the  use  of  a  high-pressure  spark-gap  makes 
the  discharge  very  effective  when  used  to  excite  the  Rfintgen  effects 
in  exhausted  tubes  and  bulbs  having  no  terminals.  He  also  found 
th.il  tlic  high  jiressure  spark-gap,  when  placed  in  the  secondary  of  an 
ordinary  induction  coil,  increases  its  effects  considerably  when  used 
as  a  generator  of  Hertzian  waves. — Phil.  Mag.,  August. 

REFERENCKS. 

lilccinc  lya'i'cs. — Morton. — A  long  and  highly  mathematical  paper 
on  the  forms  of  the  lines  of  electric  force  and  of  energy  flux  in  the 
nciKhl)orhood  of  wires  leading  clccfic  waves. — Phil.  .Mag..  September. 

l.uwincsccnce  of  Metallic  I'upors. — Lewis. — An  account  of  experi- 
ments, in  which  he  studied  the  fluorescence  of  metallic  vapors  under 
the  influence  of  cathode  rays.— /'/lyj.  /rit.,  August  I  ;  abstracted  in 
Lond.  /'"/re..  August  22. 

llysteri'sis—Un:cKr.:  Doery.— A  communication  in  which  the  for- 
mer criticizes  several  points  in  Dncry's  recent  article  on  the  mathe- 
matical dedtiction  of  Steinmetz's  hysteresis  law  ;  also  Doery's  reply. 
Zeit  f.  Elek..  .\uRu.st  17.  Another  critical  communication  by  Hiecke 
in  /.cil.  f.  Hick..  Angtist  31. 

Change  of  Length  by  Magnetisalion.—y{oiiv\  .\xi»  Shimtza— -An 
account  of  an  experimental  investigation  of  the  change  of  length 
of  ferromagnetic  wires  under  constant  tension  by  magnetization:  soft 
iron,  wolfram  steel  and  nickel  steels  were  tested.—/'/!!/.  Mag.,  Sept- 
ember. 

Electro-chemistry  and  Batteries. 

Electric  Smelting  of  Iron  Ores—.\  note  stating  that  the  possi- 
bilities of  the  electric  furnace  as  a  rival  of  the  blast  funiace,  for  the 
smelting  of  iron  ores,  are  now  being  tested  at  several  places  in  Europe. 
-At  Darfo,  in  Northern  Ital>.  the  Slassano  process  has  been  under 
trial,  in  a  plant  of  1,500-hp  capacity.  Dr.  Goldschmidt.  of  Essen, 
after  inspecting  the  furnaces  in  operation  about  a  year  ago,  reported 


favorably  on  the  prospects  of  the  undertaking.  From  figures  pub- 
lished by  those  financially  interested  in  the  Stassano  process  in  1899, 
it  would  appear  that  2.7  hp-hours  were  expected  to  yield  i  kg.  steel 
in  the  electric  furnace,  and  that  a  saving  of  $7  per  ton  of  steel  was 
estimated  as  compared  with  the  cost  by  the  ordinary  smelting  pro- 
cess in  Italy.  Whether  the  liquidation  of  the  company  is  due  to  the 
failure  of  the  Stassano  process  to  attain  these  results  or  is  simply 
due  to  a  shortness  of  working  capital  is  not  known.  Similar  trials 
of  the  electric  furnace  for  the  reduction  of  iron  ores  are  being  con- 
ducted at  Prague,  in  Austria ;  at  Le  Praz,  in  France,  and  at  Gysingen. 
in  Sweden,  and  at  the  latter  place  1,200  kg.  steel  are  said  to  be  pro- 
duced per  day  by  the  Kjellin  process.  H  steel  of  good  quality  can 
be  produced  in  a  single  operation  by  the  electric  furnace  from  iron 
ores  of  average  composition,  it  is  possible  that  these  new  processes 
of  one  reduction  may  have  an  important  future. — Lond.  Elec,  Sept- 
ember s. 

Electric  Furnace  for  Making  Steel. — Seidener. — An  article  on  a 
plant  in  Sweden,  for  making  steel  in  the  electric  furnace.  The  first 
experimental  electric  furnace  was  installed  two  years  ago,  and  now 
a  larger  one  has  been  built.  It  is  said  that  with  a  300-hp  turbine  di- 
rectly coupled  with  a  generator,  the  new  furnace  will  give  1,500  tons 
per  year,  which  means  that  72  hp  give  i  ton  per  day.  It  is  suggested 
to  use  the  wasted  gases  of  blast  furnaces  to  drive  gas  engines,  and,  if 
the  power  cannot  be  used  otherwise,  to  utilize  it  in  electric  steel 
furnaces. — Zcit.  f.  Elck.,  August  24. 

Rapidity  of  Electrolytic  Decomposition  of  Oxalic  Acid. — Akerberg. 
— An  account  of  an  investigation  in  which  he  found  that  a  solution 
of  sulphuric  acid,  containing  oxalic  acid,  is  electrolyzed  better  between 
platinized  than  between  polished  platinum  electrodes,  and  conclude? 
that  the  decomposition  is,  therefore,  a  secondary  process. — Lond. 
Elec.  Eng.,  September  5. 

REFERENCES. 

Electrolytic  Analysis. — Arth. — A  description  of  the  method  oi 
Bindschcdler  for  the  electrolytic  estimation  of  mercury;  the  method 
of  Brunck  for  the  estimation  of  bismuth,  and  the  method  of  Moltke- 
Hansen  for  the  separation  of  lead  and  manganese. — L'Eclairage  Elec. 
August  2. 

Competition  of  Storage  Batteries. — Reyval. — A  long  account  of  the 
detailed  results  of  the  recent  competition  of  electric  storage  batteries 
by  the  French  Navy,  the  main  conclusions  from  which  have  already 
been  noticed  in  the  Digest. — L'Eclairage  Elec,  August  16. 

Units,  Measurements  and  Instruments. 

Milammctcr. — Scm.vefer. — The  conclusion  of  his  long,  illustrated 
article  on  the  capabilities  of  the  milammeter  and  the  galvanometer 
in  general  testing  and  in  submarine  cable  testing.  He  remarks  that 
the  Weston  direct-reading  milammeter  now  leaves  nothing  to  be  de- 
sired in  the  way  of  portability,  compactness  aiui  reliance,  and  carr 
even  withstand  the  rough  usage  that  sometimes  is  inevitable.  He 
makes  some  suggestions  regarding  the  selection  of  an  instrument,  and 
sums  up  the  general  conditions  which  must  be  fulfilled,  and  discusses 
the  use  of  the  instrument  as  a  direct-reading  voltmeter.  He  says 
that  for  the  greater  refinement  required  in  the  measurement  of  cur- 
rents in  the  order  of  a  few  microamperes,  the  supreme  excellence  of 
the  Sullivan  galvanometer  is  indisputable,  both  for  laboratory  and 
ship  work,  provided  care  be  taken  to  avoid  the  Gerard  effect.  He  de- 
scribes a  special  shunt  which  he  has  constructed  and  used,  and  which 
has  the  advantage  of  being  a  universal  one  for  all  Sullivan  or  other 
copper-wound  proportional  deflection  galvanometers,  while  its  resist- 
ance is  also  practically  constant. — I^nd.  Elec,  September  5. 

REFERENCE. 

Measuring  Instruments. — .Armagnat. — An  illustrated  description, 
mainly  taken  from  patent  specifications  or  from  descriptions  in  other 
journals,  of  new  measuring  instruments,  among  which  are  meters  of 
Blathy-Japy.  Japy,  Halscy.  Hookham.  Wright ;  Tinsley's  form  of 
the  cadmium  standard  cell;  the  hot-wire  wattmeter  of  Bauch;  the 
faradtneter  of  Willyonng. — L'Eclairage  Elec.  August  2.  16. 

/Miscellaneous. 

Education  of  Engineers. — Perry. — The  first  part  of  his  presidential 
address  to  a  section  of  the  British  Assn.,  «nd  at  the  same  time  the 
opening  of  a  general  discussion  of  this  subject.  .A  mere  scientific 
man  analyzes  nature,  takes  a  phenomenon,  dissects  it  into  its  simpler 
elements,  and  investigates  these  elements  separately  in  his  laboratory. 
The  engineer  takes  nature  as  she  is.  in  all  her  complexity.    He  must 
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have  all  the  knowledge  of  the  scientific  man  and  ever  so  much  more. 
He  uses  the  methods  of  the  scientific  man,  and  adds  to  them  methods 
of  his  own.     The  name  given  to  these  methods  of  his  own  or  their 
results  is  sometimes  common   sense,  or  character,  or  individuality, 
or  faculty,  or  business  ability,  or  instinct.    They  come  to  him  through 
a  very  wide  experience  of  engineering  processes,  of  acquaintance  with 
things  and  men.     No  school  or  college  can  do  more  than  prepare  a 
young  man  for  this  higher  engineering  education,  which  lasts  through 
life.    The  first  essential  requirement  of  a  boy  who  is  to  become  an 
engineer  is  that  he  wants  to  become  one,  that  he  loves  his  profession. 
The  author  then  recalls  his  own  studies  in  his  young  years,  and  ex- 
presses his  obligations  to  his  teachers,  especially  James  Thomson. 
"To  come  in  contact  with  any  of  them,  even  for  a  little  while,  as  a 
student,  altered  forever  one's  attitude  to  Nature.     It  was  not  that 
they  gave  us  information,  knowledge,  facts.     The  syllabuses  of  their 
courses  of  study  were  nothing  like  so  perfect  as  that  of  the  smallest 
German  polytechnic.     And  yet  if  a  youth  with  a  liking  for  physical 
science  had  gone  to  a  German  gymnasium  to  the  age  of  19,  and  had 
become  a  walking  encyclopaedia  on  leaving  one's  polytechnic  at  the 
age  of  24,  the  course  of  that  life-study  would  not  have  done  for  him 
as  much  good  as  was  done  by  a  month's  contact  with  one  of  these 
men.     People  call  it  personal  magnetism,  and  think  there  is  some- 
thing occult  about  it.     In  truth,  they  revealed  to  the  student  that  he 
himself  was  a  man,  that  mere  learning  was  unimportant,  that  one's 
own  observation  of  some  common  phenomenon  might  lead  to  im- 
portant results  unknown  to  the  writers  of  books."     Such  men  teach 
one  "to  see  that  the  very  commonest  phenomenon  has  still  to  reveal 
important  secrets  to  the  understanding  eye  and  brain,  and  that  no 
man  is  a  true  student  unless  he  is  a  discoverer."     He  is  opposed 
to  the  study  of  Latin,  and  condemns  the  public  school  education  in 
England.    "What  we  want  to  see  is  that  a  boy  of  15  shall  be  fond  of 
reading,  shall  be  able  to  compute,  and  shall  have  some  knowledge 
of  natural  science ;  or,  to  put  it  in  another  way,  that  he  shall  have 
had  mental  training  in  the  study  of  his  own  language,  in  the  experi- 
mental study  of  mathematics,  and  in  the  methods  of  the  student  of 
natural  science.     Such  a  boy  is  fit  to  begin  any  ordinary  profession." 
To  be  versed  in  experimental  mathematics  means  that  "he  will  use 
logarithms,  and  mere  multiplication  and  division  will  be  a  joy  to  him ; 
he  will  have  a  working  power  with  algebra  and  sines  and  cosines ;  he 
will  be  able  to  tackle  at  once  any  curious  new  problem  which  can  be 
solved  by  squared  paper,  and  he  will  have  no  fear  of  the  symbols  of 
the  infinitesimal  calculus.     ...     To  many  men  it  will  seem  absurd 
that  a  real  working  knowledge  of  what  is  usually  called  higher  mathe- 
matics, accompanied  by  mental  training,  can  be  given  to  the  average 
boy.     In  the  same  way  it  seemed  absurd  500  years  ago  that  power  to 
read  and  write  and  cipher  could  be  given  to  everybody.    These  general 
beliefs  of  ours  are  very  wonderful." — Lond.  Elec,  September  12. 


New  Book. 


described.  The  second  part  of  the  work  is  occupied  with  the 
description  of  stationary  and  rotary  transformers,  and  the  third 
part  is  devoted  to  direct-current  machines. 

The  whole  field  of  the  present  status  of  the  art  of  dynamo  de- 
sign is  laid  before  the  reader  in  this  work,  and  the  labor  of  reading 
it  is  greatly  eased  by  excellent  type  and  illustrations,  while  the  dif- 
ficulty of  the  French  text  is  to  a  great  extent  done  away  with  by 
M.  Guilbert  giving  the  head  lines  of  chapters  and  the  descriptions 
on  the  illustrations  side  by  side  in  French,  English  and  German. 


Directory  of  Electrical  Societies,  Etc. 

American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Next  meeting  Oct.  24;  paper 
by  C.  P.  Matthews  on  "An  Integrating  Photometer  for  Glow  Lamp 
and  Sources  of  Like  Intensity." 

American  Street  Railway  Association,  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago,  111.  Next  meeting,  Detroit,  Mich., 
Oct.  8,  9  and  10,  1902. 

International  Association  of  Municipal  Electricians,  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Richmond, 
Va.,  Oct.  7,  8  and  9,  1902. 

National  Electric  Light  Association,  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

Northwestern  Electrical  Association,  Secretary,  Thos.  R 
Mercein,  Milwaukee,  Wis. 

Ohio  Electric  Light  Association,  Secretary,  J.  H.  Perkins, 
Youngstown,  Ohio.  Next  meeting,  Columbus,  Oct.  14,  15  and  16, 
1902. 

A  New  Industrial  Centre  at  Trafford  City,  Pa. 


The  Generators  at  the  Paris  Exhibition  of  1900.  By  C.  F. 
Guilbert.  Paris:  C.  Naud.  766  pages,  615  illustrations,  118 
plates,  and  20  separate  tables.     Price,  30  francs. 

The  great  work  before  us  is  a  monument  of  able  and  patient 
labor,  and  a  perfect  mine  of  valuable  information.  The  fact  that 
almost  all  the  prominent  manufacturers  in  the  world  exhibited 
sorne  of  their  generators  and  motors  at  the  Paris  Exposition,  lends 
this  work  special  interest  and  importance.  The  clear  illustrations 
and  the  accurate  drawings  in  connection  with  reliable  experimental 
results,  the  addition  of  a  chapter  on  wave-shapes  taken  by  a  Blondel 
oscillograph,  and  finally  the  tables  summing  up  in  a  clear  and  well- 
arranged  manner  the  most  important  electrical  data,  these  features 
give  a  unique  appearance  to  M.  Guilbert's  work.  The  expert,  the 
teacher,  and  the  student  will  profit  by,  and  enjoy,  a  work  of  this 
nature,  as  it  is  of  the  greatest  interest  to  see  how  different  engi- 
neers have  solved  the  same  problems.  Furthermore,  Mr.  Guilbert's 
work  embodies  descriptions  of  the  latest  inventions  made  in  the 
field  of  generators,  motors,  and  transformers,  and  to  the  American 
reader  this  will  be  of  great  value. 

The  work  is  divided  into  different  chapters  treating  successively 
of  revolving  field  alternators,  which  the  author  distinguishes  from 
the  induction  type  alternators  by  calling  their  fields  "discontinu- 
ous," while  the  fields  in  the  induction  type  generator  are  called 
"continuous."  Next  the  induction  type  compounde<i  alternators 
of  which  Boucherot's  machine  with  exciter  with  a  sine  winding  is 
described   at   length.      Next   inductor   machines  are   illustrated    and 


The  great  growth  of  the  affiliated  Westinghouse  industries  was 
recently  signalized  by  the  creation  of  a  new  city  and  the  building  of 
another  Westinghouse  manufacturing  plant.  The  new  industrial 
center  is  located  about  17  miles  east  of  Pittsburg,  on  the  Pennsyl- 
vania Railroad,  and  is  to  be  known  as  Trafford  City.  Extensive 
factory  sites  have  been  laid  out  here  to  provide  for  the  overflow 
of  the  several  Westinghouse  industries,  a  number  of  which  have 
already  used  up  all  the  available  building  room  at  their  present 
locations  and  are  still  pressed  for  space.  The  first  of  the  Westing- 
house companies  to  erect  buildings  in  the  new  city  is  the  Westing- 
house Foundry  Company,  which  is  at  present  putting  up  an  ex- 
tensive and  model  foundry  plant  and  pattern  shop.  This  addition 
is  necessitated  by  the  rapidly  increasing  business  of  the  West- 
inghouse Machine  Compan:  ,  especially  in  connection  with  very 
large  steam  and  gas  engines  and  steam  turbines. 

The  new  town  is  connected  with  Pittsburg  by  the  Pennsylvania 
Railroad,  over  which  there  are  46  local  passenger  trains  goin^,  each 
way  daily,  and  reaching  the  center  of  the  city  in  from  25  to  35 
minutes.  In  addition  a  trolley  line  has  been  built,  connecting  with 
the  Pittsburg  Railways  Company's  line  at  Wilmerding.  2'/2  miles 
distant.  This  street  railway  passes  over  the  steel  viaduct  into  Traf- 
ford City  and  forms  a  loop  through  the  piincipal  streets. 

The  new  foundry  and  pattern  shop  of  the  Westinghouse  Foundry 
Company  are  located  at  the  extreme  southern  portion  of  the  factory 
site,  and  near  the  steel  viaduct  mentioned  above.  The  pattern  shop 
and  storage  building,  which  has  already  progressed  well  towards 
completion,  is  a  steel  and  brick  structure,  605  feet  long  and  So  feet 
wide,  with  a  heigiit  to  the  eaves  of  the  roof  of  47  feet.  The  pattern 
shop  occupies  160  feet  at  one  end  of  this  building.  It  is'  divided 
into  two  floors,  the  second  floor  being  suspended  from  the  roof 
trusses  in  order  that  the  first  story  may  be  entirely  free  from  col- 
umns, thus  providing  ample  space  for  handling  the  largest  patterns. 
The  remaining  447  feet  of  the  building  is  to  be  used  for  the  storage 
of  patterns  and  has  three  floors,  the  two  upper  floors  being  sup- 
ported on  steel  columns,  and  the  entire  space  being  divided  by  in- 
terior fire  walls  into  three  separate  compartments. 

The  foundry  building  is  611  feet  8  inches  long  and  184  feet  3 
inches  wide  outside  of  the  brick  walls,  which  are  36  feet  high  at  the 
eaves  and  80  feet  at  the  peak.  As  in  the  case  of  the  pattern  shop, 
the  foundations  are  built  of  concrete,  and  the  superstructure  of  steel 
and  brick.     The  foundry  is  divided  transversely  into  three  bays,  the 
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center  bay  being  80  feet  3  inches  wide  between  centers  of  columns, 
runway.  Ixnng  provided  for  traveling  cranes  of  80-foot  span  and 
150  tons  liitinK  capacity.  The  cranes  will  be  electrically  driven. 
The  two  Mflc  bays  are  each  50  «Vt-t  6  inches  wide  from  center  to 
center  of  columns  and  arc  provided  with  runways  for  travehng 
crane*  of  47  feet  2]/^  inches  span  and  50-tons  lifting  capacity.  At 
one  side  of  the  foundry  building  runways  are  provided  for  yard 
traveling  cranes  of  lOO-fo^Jt  span,  and  a  lifting  capacity  of  75  tons. 

The  plans  for  the  buildings  were  prepared  under  the  supervision 
of  the  Westinghouse  Machine  Company.  The  Security  Invest- 
ment Company,  of  Pittsburg.  Pa ,  is  the  financial  agent  and  general 
contractr)r  for  the  entire  works,  and  Messrs.  James  Stewart  &  Co., 
of  St.  Louis.  Mo.,  and  Pittshurg.  Pa.,  are  the  managers  of  con- 
Mriirtion.  The  Real  Kstatc  Trust  Company,  of  Pittsburg.  Pa., 
>fully  handled  the  extensive  sale  of  city  lots  adjoining  the  new 


Electric  Heating  and  Cooking. 


The  Promiiiieus  Klectric  Company,  to  Rc.nlc  Street.  New  York, 
is  inlrfKJucing  in  this  country  an  electric  heating  system,  which  was 
first  devclf)ped  in  Europe  and  has  been  in  successful  use  in  Ger- 
many for  the  past  seven  years.  In  Austria  the  well-known  Siemens 
&  Halske  Company  has  intnnluccd  the  system,  and  in  Switzerland, 
I-Jigland  and   France  it   is  extensively  used   for  domestic  and  com- 


is  effected  by  wire  coils  or  ribbon  conductors  embedded  in  somt 
insulating  material,  generally  enamel.  In  the  present  system,  how- 
ever, no  wires  are   used.     The  heating  device  itself  consists  of  a 


FIG.    3. — RHEOSTAT. 

strip  of  mica  on  which  a  layer  of  metal  has  been  deposited,  or  mort 
properly  speaking,  fired.  This  conducting  strip  is  protected  by  an 
other  piece  of  mica,  and  the  whole  is  enclosed  in  a  metallic  casing 


no.   I. — MELTING  l-OT  AND  SOLDER!  NC.   IRON. 

nicrcial  pur|K»Ncs.  The  Prometheus  Electric  Company  has  Ameri- 
cani/rd  the  apparatus  in  many  of  its  details,  and  is  now  manufac- 
luring  a  complete  line  «»f  CfMiking  utensils  and  heating  apparatus, 
incliKhng  chafing  dishes,  tea  kettles,  hot  water  boilers,  coffee  ma- 
chines, hot  water  urns,  plate  warmers,  broilers,  stoves,  laundry 
ironn.  laundry  machines,  pleating  machines,  curling  irons,  solder- 
ing iron<t.  glue  |>ots.  street  car  heaters,  radiators,  sterilizers,  medical 
appliances,  motor  rheostats,  controlling  dc^■iccs,  theatre  dimmers, 
rli         III"-    accompanying    illu'.lr.itiuM^    slu.w    some   of   these.    Fig.    I 


yic.  4. 


AR    AND    STATE    R<X1M     HEATERS. 


This  unit  or  "heating  clement"  can  be  painted  to  any  desired  resist- 
ance. The  paint  is  an  alloy  composed  of  non-oxidizablc  mcta's.  in- 
suring the  element's  life.     The  element  may  be  cither  straipht  or  cir- 


FIG.  a.— ArmXIATU    !.A»'NDI«V   iron   STAND. 

representing  a  mcltin,^  p<M  and  soldering  iron :  Fig.  2  a  laundry 
iron  ;  Fig.  3  a  rheostat :  Fig.  4  a  car  and  stateroom  heater,  and  Fig. 
5  some  c»Hiking  utensils. 

In  most,  if  not  all.  systems  except  the  ■Promcihcii';  "  \hc  hc.iting 


KK.  5. — COOKING  EQUIPMENT. 

cular.  according  to  its  usage,  and  may  l>c  inserted  into  or  removed 
from  a  piece  of  apparatus  with  the  greatest  ease  by  an  unskilled 
person  in  case  of  a  break-down,  an  advantage  heretofore  denied  if 
any  other  known  method. 
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As  stated  above,  in  this  system  the  utensils  themselves  are 
equipped  with  the  heater,  thus  dispensing  with  a  stove,  which  means 
not  alone  the  purchase  of  a  single  piece  of  apparatus,  say  a  pot  or 
chafing  dish,  instead  of  a  pot  or  chafing  dish  and  stove  on  which 
to  place  it;  but  the  inefficiency  of  the  latter  device  is  obliterated. 
It  is  claimed  that  by  actual  tests  87  per  cent,  of  the  heat  sent  into  a 
utensil  is  utilized  therein  for  the  heating  of  food.  This  may  be  il- 
lustrated by  holding  in  the  hand  a  pot  in  which  water  is  boiling, 
the  escape  of  heat  being  so  slight  that  this  can  be  done  without  dis- 
comfort. 


which  projects  the  oil  guard  on  the  armature  shaft.  Any  oil  es- 
caping from  the  bearing  is  thus  thrown  outside  of  the  motor  and 
prevented  from  reaching  or  injuring  the  field  or  armature.  The 
axle  bearings  resemble  the  armature  bearings  in  their  general  con- 
struction. 
The  field  coils  are  wound  of  square  wire  thoroughly  insulated. 


S.  K.  C.  Railway  Motor. 


We  illustrate  herewith  a  type  of  railway  motor  manufactured  by 
•the  Stanley  Electric  Manufacturing  Company,  which  is  designed 
for  city  and  suburban  service  and  has  a  rating  of  2>iy2.  horse-power, 
based  on  the  usual  shop  test  of  75  degrees  F.  rise  at  the  expiration 
of  one  hour's  run  at  full  load.  On  account  of  the  superior  ventila- 
tion of  the  motor,  however,  the  temperatures  actually  reached  in 
service  are  considerably  below  those  that  might  be  expected  in  view 
of  this  rating. 

The  frame  is  approximately  cylindrical  in  shape  and  is  divided 
horizontally  into  two  halves,  which  are  held  together  by  four  bolts. 
On  the  side  furthest  from  the  axle  there  are  two  eye-bolts  on  the 
lower  half  which  fit  on  hooks  cast  in  the  upper  half.  The  lower 
half  can  be  swung  down  by  taking  out  the  two  bolts  nearest  the 
axle,  leaving  it  hanging  on  the  tv^o  eye-bolts  and  their  hooks.  If  it 
is  desired  to  remove  the  lower  half  entirely,  all  four  bolts  are  re- 
moved and  the  lower  frame  dropped  into  the  pit  by  suitable  jack  or 
tackle.  The  pole  pieces  are  made  up  of  soft  laminated  steel  punch- 
ings,  riveted  together  and  attached  to  the  frame  by  bolts  passing 
through  the  frame  and  tapped  into  a  large  rivet  in  the  center  of  the 
pole  piece.  Each  pole  piece  has  a  flare  or  offset  at  the  armature 
•end  which,  besides  holding  the  field  coil  in  place,  also  efifects  that 
distribution  of  the  magnetic  flux  entering  the  armature  which  re- 
sults in  the  best  commutation. 

The  armature  bearings  are  babbit-lined  cast-iron  shells.  These 
are  of  ample  size,  the  commutator  bearing  being  6^  inches  long 
and  the  pinion  bearing  7^  inches,  so  that  the  wear  of  bearings 
which  has  been  such  a  frequent  source  of  trouble  is  here  reduced 
to  a  minimum.  They  are  held  in  place  by  bearing  caps  bolted  to 
grease  boxes  cast  in  the  upper  half  of  the  frame.  The  caps  them- 
selves are  entirely  separated  from  the  lower  half  of  the  frame,  so 
that  the  lower  half  may  be  removed,  leaving  the  armature  supported 
by  the  upper  half.  If  desired,  however,  the  caps  may  be  removed 
before  the  frame  bolts  and  the  armature  lowered  with  the  lower 


FIG.    I. — RAILWAY   MOTOR  CLOSED. 

half  of  the  frame.  The  caps  are  deep  and  'lollow,  furnishing  ample 
oil  cellars;  and  the  bearings  are  kept  lubricated  by  wicks  bearing 
against  the  shaft.  Grease  boxes  fitted  with  spring-closed  covers  are 
cast  in  the  upper  half  of  the  frame  and  project  over  the  bearings, 
furnishing  an  additional  source  of  lubrication  in  case  the  oil  runs 
out  or  the  bearing  begins  to  heat  from  other  causes. 
A  space  is  left  between  the  bearing  cap  and  the  frame,  through 


FIG.  2. — MOTOR  OPEX. 

Allowance  of  ample  room  in  the  frame  casting  enables  a  flat  coil  to 
be  used,  so  that  it  is  not  necessary  to  bind  the  wire  after  it  is  re- 
moved from  the  form  on  which  it  is  wound.  The  method  of  bring- 
ing out  the  terminals  of  the  field  coils  is  a  feature  which  will  be 
appreciated  by  those  who  have  had  experience  in  the  repairing  of 
street  railway  motors.  The  inner  end  of  each  coil  is  attached  to  a 
flat  flexible  copper  strip  which  is  brought  out  through  the  insula- 
tion, and  the  strips  from  t!i5  several  coils  are  clamped  together.. 
The  outer  end  of  each  coil  is  attached  to  a  rubber-covered  flexible 
wire  several  feet  in  length.  These  wires  are 
brought  through  appropriate  holes  ,n  the 
frame  and  are  attached  to  the  car  wiring  on 
the  outside.  The  removes  the  danger  of 
broken  field  wires  at  the  terminals  inside  of 
the  motor  and  makes  it  impossible  for  a  re- 
pair man  in  replacing  the  coils  to  connect 
them  in  wrong  order. 

The  coils  after  winding  are  dried  in  an 
oven,  and  while  hot  dipoed  in  an  insulating 
compound   which   fills   the  spaces   between 
the  wires  and  prevents  the  entrance  of  oil 
or  moisture.    The  coils  are  then  wrapped  in 
layers  or  rope-paper,  mica  and  tape,  with 
leatheroid  protection  where  the  is  a  liability 
or  chafing,  and  are  finally  thoroughly  jap- 
anned and  baked.     The  experience  of  the 
Stanley  Company  in  the  insulation  of  high- 
voltage  coils  is  applied  and  lends  assurance 
of  the  very  best  results  in  insulation  of  both 
field  and  armature  coils. 
The  armature  is  unusually  well  ventilated.  Large  ducts  parallel 
to  the  shaft  allow  the  air  to  enter  the  body  of  the  armature;  and 
ventilating  ducts  perpendicular  to  the  shaft  allow  the  heat  to  escape 
from  the  interior  of  the  iron.     The  magnetic  densities  of  armature 
core  and  teeth  are  so  proportioned  as  to  ensure  good  commutation 
at  heavy  overloads,  and  the  ample  ventilation  protects  the  insulation 
from  injury  by  reason  of  these  overloads.     The  armature  end  cast- 
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ing  projects  above  the  leve!  of  the  coils  so  as  to  protect  the  end 
windings  from  injury.     1  «  being  well  cored  out  and  well 

ventilated,  is  light  and  ;.  ;  ic  access  of  air  to  the  windings. 

The  armature  coili  are  form-wound,  dipped  and  thoroughly  insu- 
lated with  oiled  linen  and  Upe.  The  band  wires  holding  the  coils 
in  place  lie  in  groove*  below  the  general  surface  of  the  armature, 
so  that  even  if  the  bearings  wear  down,  the  face  of  the  iron  pro- 
tects the  armature  bands  from  injury  and  thereby  avoids  a  source 
of  tr     ■       '  ' .  experienced  in  earlier  types  of  motors. 

Tli  irs  are  clamped  together  in  a  jig  with  micanite 

in»ulat;on  Uiwctu,  and  baked  to  soften  or  remove  the  shellac  or 
other  cementing  material.  The  clamping  screws  are  then  tigntened 
and  the  bars  drawn  solidly  together.  The  ends  are  then  turned  to 
gauge  and  the  insulating  heads  and  end  clamps  fitted  into  place, 
after  which  it  is  again  baked  and  the  end  clamps  set  up  and  locked 
into  position.  A  neat  cover  over  the  commutator  permits  inspection 
of  the  same  and  replacing  of  brushes.  Another  hand  hole  at  the 
bottom  of  the  motor  allows  inspection  from  below.  This  hole  is 
fitted  with  a  ventilated  cover  filled  with  a  sponge,  which  prevents 
the  entrance  of  dust,  but  allows  any  water  in  the  bottom  of  the 
mo'or  tu  escape. 

The  motor  is  not  water-tight  in  the  sense  that  the  entrance  of 
water  into  its  interior  is  absolutely  prevented.  The  object  has  been 
to  design  a  well-ventilated  motor  from  which  the  heat  from  the 
interior,  as  well  as  any  water,  can  readily  escape.  There  are  ven- 
tilating spaces  under  the  cover  of  the  motor,  as  well  as  at  the  op- 
posite end,  through  which  the  air  can  enter  the  armature  body  to 
be  thrown  out  through  the  perpendicular  ventilating  ducts  in  the 
armature.  Ventilating  ducts  are  also  provided  in  the  pole  pieces, 
corresponding  to  those  in  the  armature,  an  arrangement  which  re- 
sults in  a  verv  free  circulation  of  air  in  the  interior  of  the  motor. 


of  a  very  small  solenoid,  thus  reducing  the  cost  of  manufacture  and 
expense  of  repair  parts. 


New  Type  of  Enclosed  Arc  Lamp. 


A  new  type  of  arc  lamp  has  been  brought  out  by  the  Dayton  Fan 
it  Motor  Company,  Dayton.  Ohio,  in  which,  while  the  multiple  sys- 
tem of  gas  chambers  remain  the  same  as  in  all  types  of  "Belden" 
lamps,  a  new  controlling  mechanism  has  been  introduced.  Unlike 
in  other  lamps,  the  solenoid  is  pivoted  to  one  end  of  a  walking  beam 
(instead  of  being  rigidly  connected  to  the  lamp  frame),  and  to  the 
other  end  of  the  walking  beam  is  jjivotcd  the  moveable  carbon  tube. 
The  principal  advantages  claimed  for  this  construction  are  that  the 
weight  of  solenoid  tends  to  balance  the  weight  of  movable  carbon 
tnd  tube;  the  solenoid  has  a  double  power  when  energized  by  a  di- 


ne. I.— MOVABLK  MECUAMSU. 


FIG.   2. — OVrrDOOR   LAMP. 


rcct  upward  pnll  on  the  tulK  and  downward  pull  on  solenoid  or  op- 
posite end  of  walking  bcatn :  any  change  in  ampere-turns,  due  to 
changes  at  the  arc.  Iws  a  double  effect  of  making  the  lamp  very  sensi- 
tive: aii.l  ,;n-h  ampcre-tum  having  double  power,  allows  the  use 


FIG.   3. — LAMP  DISSEMBLED. 

Fig.  I  is  a  view  of  the  movable  mechanism,  which  is  pivoted  tB^ 
walking  beam  at  D,  the  upper  end  being  movably  connected  IB 
lamp  frame  at  A.    Loops  are  brought  out  on  the  solenoid  it  G  F  B 


FIGS.  6,   7   AND  8. — UPPER  CARBON   TUBE   AND  CLUTCH 

for  ampere  adjustment.    A  clamp  is  shown  at  li  for  voltage  adjust 
ment.     This  entire  mechanism  is  assembled  as  one  piece  by  the  uiSl 
of  but  two  nuts,  shown  at  B.    Fig.  2  shows  a  lamp  for  outdoor  uaeij 
This  lamp  is  but  25  inches  long  over  all :  the  body  of  case  is  4J4  inc 
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in  diameter,  the  outer  globe  11  inches  in  diameter,  and  the  standard 
carbons  12  x  J/^  inches  for  5  or  6  amperes,  and  12  x  ^  inches  for 
three  amperes. 

Fig.  3  shows  lamp  disassembled  into  five  sections,  this  requiring 
the  removal  of  but  two  cotter  pins  and  the  breaking  of  but  two  con- 
nections, and  can  be  accomplished  in  30  seconds'  time.  Fig.  4  shows 
the  dash  pot.  The  valve  in  the  top  is  a  3-16-inch  ball,  made  of  a 
special  metal  to  prevent  rust  and  corrosion.  The  plunger  is  made 
of  a   very  fine   high-grade   graphite.     The  upper  part  or  casing   is 


^ 


FIGS.    9   AND    ID. — ENCLOSING    GLOBEj    SHOWING    GAS    CHAMBER. 

pivoted  to  the  movable  mechanism  and  the  plunger  to  the  walking 
beam,  which  causes  them  to  move  in  opposite  directions,  giving  a 
very  long,  rapid  movement,  and  controlling  the  lamp  perfectly  with 
a  very  loose  fit,  which  obviates  trouble  from  expansion  and  con- 
traction common  to  snug-fitting  dash  pots.  Fig.  5  shows  the  re- 
movable stamped  metal  spool  and  solenoid. 

Figs.  6,  7  and  8  show  upper  carbon  tube  with  the  clutch  at  its 
lower  end.     In  one  view  the  tube  is  represented  cut  away  to  show 
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greatly  increased  and  the  amount  of  deposit  on  globe  decreased  by 
this  construction,  as  the  gas  has  to  pass  through  one  gas  cap,  then 
through  the  second  chamber,  then  through  a  second  gas  cap  before 
escaping,  and  fresh  air  has  to  go  through  the  same  difficult  path  to 
get  in,  which  keeps  the  combustion  perfect.  The  inner  globe  holder 
is  in  keeping  with  the  simplicity  of  construction  throughout  the 
entire  lamp.  The  inner  globe  is  the  closed  bottom  type  with  large 
opening  at  the  top  for  convenience  of  cleaning.  Fig.  11  shows  the 
outer  globe  lowered  to  trim,  and  Fig.  12  the  globe  and  case  removed 
as  one  piece,  giving  access  to  all  moving  parts. 


Westinghouse  Building  in  London. 


The  new  Westinghouse  building  in  London  and  its  annex  are  well 
lighted.  The  building  consists  of  seven  floors  and  basement,  each 
floor  being  designed  for  about  14  rooms.  Three-wire  service  mains 
are  brought  into  the  building  by  the  Charing  Cross  and  Strand  Elec- 
tricity Supply  Corporation,  the  supply  being  by  continuous  current 
at  a  pressure  of  200  volts  at  the  lamps.  The  main  distribution  board 
is  of  enamelled  slate  mounted  in  a  massive  teak  frame,  and  provides 
for  a  separate  circuit  to  each  floor  of  the  building.  From  this  main 
board  a  separate  circuit  is  run  to  each  of  the  local  distribution  boards 
for  supplying  the  various  floors,  where  all  the  fuses  are.  All  lamp 
circuits  are  run  back  direct  to  distribution  board,  no  fuses  being 
employed  locally.  The  maximum  number  of  incandescent  lamps 
supplied  from  any  sub-circuit  is  eight,  and  with  few  exceptions  every 
lamp  is  furnished  with  a  separate  switch.  The  wiring  is  carried  out 
in  simplex  brazed  tube,  all  the  tubes  being  fixed  in  position  as  the 
building  work  proceeded  and  the  wires  drawn  in  afterwards.  The 
"Westinghouse"  building  contains  upwards  of  700  lights,  together 
with  a  very  elaborate  and  extensive  system  of  electric  bells  for  the 
tenants  and  service,  gas  fire  points,  speaking  tubes,  etc. 


Portable  Electric  Lighting  Plant. 


To  meet  the  need  of  an  electric  light  plant  which  can  be  readily 
transported  from  place  to  place  in  military  or  naval  service,  the 
portable  generating  set  shown  in  the  accompanying  illustration  has 
been  designed  and  manufactured  by  Messrs.  W.  H.  Allen,  Son  & 
Co.,  Limited,  Bedford,  England.  As  will  be  seen  the  plant  consists 
of  one  of  this  firm's  high-speed,  enclosed,  compound,  forced  lubri- 
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FIG.  II. — READY  FOR  TRIMMING. 


FIG.    12. — GLOBE   AND   CASE   REMOVED. 


carbon  clamp  and  flexible  copper  cable,  which  make  a  continuous 
electric  path  through  lamp,  without  sliding  contacts.  One  of  the 
cuts  shows  a  larger  view  of  lower  end  of  tube  and  clutch.  The  dog 
on  left  side  of  the  clutch  moves  in  the  same  direction  of  carbon 
when  feeding,  thus  doing  away  with  all  friction.  Figs.  9  and  10 
represent  arc  enclosing  globe  and  its  holder,  as  well  as  the  second 
or  intermediate  gas  chamber.  The  sectional  view  shows  the  lava 
gas  caps  and  clutch.     It  is  claimed  that  the  life  of  the  carbon  is 


PORTABLE   ELECTRIC  LIGHTING   PLANT. 

cation  engines  directly  coupled  to  a  six-pole  dynamo  of  the  same 
firm's  manufacture  and  mounted  on  a  transnorting  carriage. 

The  combination  is  capable  of  giving  an  output  of  105  volts  and 
600  amperes  when  running  at  a  speed  of  400  r.  p.  m.,  steam  being 
supplied  at  a  pressure  of  no  pounds  at  the  engine  stop-valve. 

The  particular  plant  shown  is  one  of  several  which  have  been 
constructed  by  Messrs;  Allen  for  tne  temporary  lighting  of  ary 
part  of  British  dockyards.    It  is  intended  to  be  drawn  by  horses,  the 
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carriage  Ixring  rigidly  built,  ?nd  mounted  on  four  wheels  with  broad 
tT'-'h  and  kubstantial  axles,  the  whole  being  sufficiently  stable  to 
' .  .r  the  plant  to  be  transported  over  rough  ground  without  injury 
to  any  part.  The  baseplate  of  the  engine  and  dynamo  is  arranged 
so  that  it  can  be  lifted  oflF  the  carriage  and  bolted  down  on  a  fixed 
,'  if  required.     The  carriage  is  covered  with  a  roofing  of 

K  .  corrugated  iron,  with  water-proof  curtains  hanging  from 

ruii,  on  li.c  vidcs  and  ends.     Boxes  fitted  with  water-proof  lids  with 
padl'jcks  and  keys  are  provided  for  stowing  tools,  spare  parts  and 
stores.    The  weight  of  the  complete  plant  is  8  tons  19  hundredweight 
It  is  somewhat  interesting  to  record  that  one  of  these  sets  was 
lately  fitted  on  board  the  royal  yacht  "Victoria  and  Albert."    It  was 
found  that  the  engines  and  dynamos  which  were  already  there  cre- 
ated too  much  vibration,  and  as  the  plant  we  illustrate  is  a  silent 
working  engine  it  was  decided  to  fit  this  type  on  the  yacht     The 
work  was  undertaken  and  completed  in  less  than  seven  days,  which 
is  a   record   for  the  large  amount  of  work  necessary.     The  trials 
took  place  on  Sunday.  July  13th.  and  it  was  gratifying  to  all  con- 
Mo  find  that  with  the  engine  working  at  full  load  and  deliv- 
60  kilowatts  not  a  sound  could  be  heard  in  the  royal  apart- 
nt  tests  were  made  by  the  dockyard  and  other  au- 
iTtain  the  vibration,  and  bowls  of  water  were  placed 
in  various  parts  of  the  ship,  but  not  a  trace  of  vibration  could  be 
■detected. 


A  Conduit  Terminal  Frame. 


The  cuts  shown  herewith  illustrate  an  adjustable  terminal  frame 
for  ending  underground  conduit  in  manholes.  This  frame  serves 
not  only  to  give  the  work  a  more  finished  and  neater  appearance, 
but  allows  a  better  arrangement  of  the  cables,  as  they  can  be  placed 
^lo^er  to  ihc  walls  without  kinking  the  lead  sheath  and  without 
being  damaged  by  sharp  corners.  The  common  practice  in  ending 
<ronduit  in  manholes  has  been  to  bring  the  ducts  flush  with  the  face 


no.  I.— SECTION  or  frame. 


FIG.   2. — CORNER   PIECE  OF 
TERMINAL  FRAME. 


of  the  wall,  thereby  causing  a  sharp  corner,  which  is  encountered 
when  drawing  in  cables  and  is  liable  to  cut  or  scrape  the  lead  cable 
<>hrath  so  as  to  cause  serious  injury. 

In  shaping  the  cables  to  the  walls  a  good  arrangement  cannot  be 
obtained  without  kinking  the  sheath  where  the  ducts  are  flush  with 
the  wall      The  adjustable  terminal  frame  seems  to  be  a  radical  im- 


by  G.  M.  Gest,  the  well-known  subway  contractor  of  New  York 
and  Cincinnati,  who  has  of  late  addressed  his  attention  to  subway 
physical  problems  with  conspicuous  success. 


Gas  Engine  Igniters. 


The  Holtzer-Cabot  Electric  Company,  Boston,  Mass.,  has  supple- 
mented its  line  of  gas  engine  igniters  with  a  larger  size,  a  machine 
exceeding,  it  is  said,  in  size  and  output  an>-thing  else  of  the  magneto 
type  on  the  market.  It  weighs  30  lbs.,  and  has  a  capacity  momen- 
tarily of  50  watts,  and  continuously  of  about  25  watts. 

The  armature  is  of  the  slotted  drum  tj-pe,  with  laminated  core.  A 
compound  winding  is  provided,  which  holds  up  the  field  under  load, 
making  possible  a  much  greater  output  than  could  be  obtained  in 
a  magneto  of  the  usual  construction.  Particular  attention  is  di- 
rected to  the  brush-holder,  which  is  of  the  box  tj-pe,  with  parallel 


LARGE    MAGNETO    IGNITER. 

feed,  substantially  constructed,  allowing  a  brush  of  relatively  large 
cross  section  to  be  used.  A  sliding  base  is  provided  with  thumb 
screw  for  tightening  the  belt 

The  machine  is  used  to  advantage  with  large  engines  and  those 
whose  "make-and-break"  device  is  of  such  construction  as  to  re- 
quire a  relatively  large  quantity  of  current  It  combines  the  large 
output  of  the  dynamo  igniter  with  the  advantages  of  the  magneto 
type,  namely,  reversibility,  independence  of  speed  fluctuations,  and 
ability  to  deliver  a  spark  at  a  very  low  speed.  These  features  also 
make  the  igniter  useful  in  connection  with  automobile  work,  where 
the  weight  would  not  be  a  disadvantage. 


V   k 


FtC.  3— FINISHED  MANHOLE.  SHOV  ING  CONDCIT  TF.RMINAU 

provemcnt  over  the  old  method,  and  l>oing  smooth  and  having  no 
sharp  edges  or  comers,  offers  no  obstruction  to  the  drawing  in  of 
cables.  The  frame  is  adjustable  to  a  run  of  any  number  of  ducts, 
and  is  one  of  the  many  specialties  now  being  placed  on  the  market 


Electric  Glue  Pot. 


A  useful  application  of  electric  heating  is  furnished  in  an  electric 
glue  pot  manufactured  by  the  United  Electric  Heating  Company,  of 
Detroit,  Mich.,  which  is  shown  in  the  ac- 
companying illustration.  That  it  may  with- 
stand the  hardest  usage,  the  pot  is  made  of 
cast  iron  throughout.  Among  a  number  of 
new  feaUircs  embodied  in  the  construction 
are  an  enclosed  self-contained  switch,  slow- 
changing  water  level  and  the  absence  of 
surface  contacts  or  connections.  The  heat- 
ing coil  is  so  placed  that  the  glue  will  heat 
to  the  proper  consistency  veni-  quickly  with- 
out possibility  of  the  pot  burning  out  The 
advantages  claimed  for  this  pot  arc  that  ii 
will  not  dent  or  break,  requires  less  refilling  '^^^^  ■-"». 

than  the  ordinarj'  pot.  heats  more  quickly,  and  is  free  from  all  danger 
of  short-circuit  or  disarrangement  of  parts. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

.  THE  WEEK  IN  WALL  STREET.— Time  money  was  very 
scarce  during  the  week,  6  per  cent,  being  the  rate  for  all  periods. 
Under  the  influence  of  the  acute  pressure  in  the  money  market  stock 
prices  declined  throughout  the  list.  The  movement  was  attended  by 
a  great  deal  of  liquidation  by  pools  and  large  interests,  and  the 
market  without  becoming  demoralized,  was  exceedingly  weak.  At 
the  end  of  the  week,  however,  a  steadier  tone  asserted  itself,  although 
the  market  remained  sensitive.  The  industrials  were  quiet,  the 
United  States  Steel  stocks  selling  off  with  the  rest  of  the  market 
and  receiving  support  at  the  decline.  Tractions  also  declined  under 
the  same  influences,  Brooklyn  Rapid  Transit  closing  at  66%,  being 
a  net  decline  of  2  points.  Metropolitan  Street  Railway,  after  having 
reached  146^,  closed  at  142,  a  net  loss  of  3%  points,  the  lowest 
quotation  on  this  stock  being  140^.  General  Electric,  Western 
Union  and  Westinghouse,  common,  suffered  declines,  but  Westing- 
house  preferred  made  a  net  gain  of  i^  points,  being  the  only  ex- 
ception in  the  electrical  list.  General  Electric  closed  at  190,  a  net 
decline  of  3  points;  Western  Union  94,  a  net  loss  of  ij^  points,  and 
Westinghouse  common  223,  a  net  loss  of  2  points.  The  closing 
price  of  Westinghouse  preferred  was  225,  which  was  the  ruling 
figure  throughout  the  week.  The  greatest  loss  in  the  electrical  list 
was  that  of  American  Telephone  and  Telegraph,  which  amounted  to 
8  points;  the  closing  price  was  169,  after  having  been  171.  Other 
closing  quotations  were :  American  District  Telegraph,  37,  a  net 
gain  of  154  points,  and  American  Telegraph  and  Cable,  94.  Follow- 
ing are  the  closing  quotations  of  September  30: 

NEW   YORK. 


Sept.  23.  Sept.  30. 

American  Tel.   &   Cable.  —  — 

American    Tel.    &    Tel..  171  — 

American    Dist.    Tel....  —  — 

Brooklyn    Rapid    Transit  65^  66 

Commercial    Cable    —  — 

Electric    Boat    25  25 

Electric    Boat    pfd 40  40 

Electric  Lead   Reduc'n..     25^  3'A 

Electric  Vehicle    s'A  S'A 

Electric  Vehicle  pfd....    14  14 


Sept.  23.  Sept.  30. 

General    Electric    iQi}^  187 

Hudson    River    Tel —  — 

Metropolitan    St.    Ry...i4S  14254 
N.    E.    Elec.   Veh.   Trns.       %.  A 

N.    Y.    &   N.   J.    Tel....  —  IS7 
N.   Y.    E.    V.  T.   Co....  —  13 

Tel.    &    Tel.    Co.    Am..  —  — 

Western    Union    Tel....    92  93^ 

West.   E.  &   M.    Co 223^4  218 

West.  E.  &  M.  Co.  pfd..  —  — 


BOSTON. 

Sept.  23.  Sept.  30.  Sept.  23.  Sept.  30. 

American    Tel.    &    Tel..  170         167  Western  Tel.  &  Tel.  pfd.  —         100 

Cumberland  Telephone   .  —  —  Mexican    Tekphone....     2%         2% 

Edison    Elec.    Ilium....  —         2J7  New    Eng.   Telephone. ..  140 J^      139 

Erie    Telephone    —  —  Westinghouse  Elec 1095/2      108 

Western  Tel.    &  Tel 2854       28  Westinghouse    Elec.   pfd.108         108 

PHILADELPHIA. 

Sept.  23.  Sept.  30.  Sept.  23.  Sept.  30. 

American   Railways    ....   54^       i^Vi  Phila.  Traction   g854       98 

Elec.    Storage    Battery..  —  —  Phila.    Electric    8J4         8% 

Elec.  Storage  Bat'y  pfd.  —  —  Pa.    Elec.    Vehicle —  — 

Elec.    Co.    of   America..    io54        10  Pa.    Elec.   Vehicle  pfd..   —  — 

CHICAGO. 

Sept.  23.  Sept.  30.  Sept.  23.  Sept.  30. 

Central    Union    Tel —  —  National  Carbon  pfd....i03V2  loi 

Chicago    Edison     —  —  Northwest    Elev.    com...   —  365^ 

Chicago    City    Ry —  215  Union    Traction    i8j^  itVz 

Chicago  Tel.   Co 175  —  Union    Traction   pfd....   s8*  48-^ 

National  Carbon   33  32 

*  Asked. 

TELEPHONE  DEEDS  OF  TRUST.— At  Wilmington,  Del.,  on 
September  25,  in  the  office  of  the  Recorder  of  Deeds  Josiah  Marvel, 
attorney  for  the  International  Telephone  Company,  recorded  a  deed 
of  trust  for  $1,000,000,  to  secure  an  issue  of  bonds  amounting  to 
$100,000,000,  the  greater  part  of  which  has  been  underwritten  by 
capitalists  in  New  York,  Baltimore  and  Washington.  The  company 
expects  to  enter  the  telephone  business  as  a  rival  of  the  present  sys- 
tems, and  place  the  cost  of  telephone  calls  the  same  as  the  charge 
for  mailing  a  letter.  The  International  Telephone  Company  was  in- 
corporated through  Mr.  Marvel,  on  May  15  of  this  year,  with  a 
nominal  capitalization  of  one  million  dollars.  In  a  few  days  an 
amended  certificate  will  be  filed  increasing  the  capital  stock  to  $20,- 
000,000,  and  the  fees  from  it  to  the  State  of  Delaware  will  be  about 
$30,000.  Of  the  $200,000,000  capital  stock,  it  is  understood  that  $170,- 
000,000  of  it  has  been  subscribed  for  or  underwritten.  The  officers 
of  the  company  are :  President,  S.  B.  Rhinehart,  a  banker  of 
Waynesboro,  Pa. ;  treasurer,  Ehlem  B.  Harrison,  of  Baltimore ;  secre- 
tary, Henry  F.  Fahey,  of  New  York;  assistant  secretary,  J.  Miller 
Kenyon,  of  Washington. 

CUBAN  ELECTRIC  RAILWAY.— At  a  meeting,  held  in  New 
York  a  few  days  ago,  the  Cleveland,  Youngstown,  Chicago  and  New 
York  capitalists  who  are  interested  in  the  building  of  an  electric  line 


in  Cuba,  organized  the  company  as  the  Havana  and  Jaintos  Railroad 
Company,  with  capital  stock  of  $2,500,000.  The  stockholders  elected 
the  following  directors:  W.  H.  Whipple,  New  York;  W.  J.  Hayes 
and  L.  W.  Prior,  Cleveland ;  C.  S.  Fairchild,  New  York ;  M.  A.  De- 
vitt,  Chicago,  H.  A.  McCoy,  Chicago;  George  F.  Penhale,  New  York; 
Thomas  Vaughan  and  Judge  Mandelay,  of  Havana.  The  directors 
elected  W.  H.  Whipple,  president,  and  W.  J.  Hayes,  vice-president. 
It  was  decided  to  commence  construction  work  at  once,  and  con- 
tracts were  closed  with  Park  &  Hamilton,  of  Youngstown.  The 
New  York  Security  and  Trust  Company  will  act  as  financial  agents. 
It  is  stated  that  President  Palma  and  the  Cuban  cabinet  have  given 
assurances  that  the  company  will  be  fairly  treated,  as  it  is  the  desire 
to  induce  American  capitalists  to  invest  in  Cuba. 

VENANGO  POWER  AND  TRACTION  COMPANY  is  offering 
its  first  lien  5  per  cent,  gold  bonds,  of  a  total  $1,000,000.  The  capital 
stock  is  the  same  amount.  Daniel  O'Day  is  one  of  the  directors. 
Half  of  the  issue  has  already  been  sold.  The  Venango  Power  and 
Traction  Company  is  a  consolidation  of  all  the  electric  railways  in 
Venango  County,  Pennsylvania,  embracing  the  following  properties: 
Citizens'  Traction  Company,  Franklin  Electric  Railway  Company,  Oil 
City  Street  Railway  Company,  Oil  City;  Rouseville  and  Franklin 
Railway  Company,  Station  Railway  Company,  which  are  operated  as 
one  continuous  road  of  32  miles,  serving  a  population  of  30,000.  and 
the  Citizens'  Light  and  Power  Company,  which  serves  lighting  to  a 
population  of  17,000.  The  company  also  owns  Monarch  Park.  Dur- 
ing the  fiscal  year  ending  July  i,  1902,  the  company  earned  a  surplus 
over  all  fixed  charges.  Recent  net  earnings  are  in  excess  of  twice  the 
interest  charges. 

NEW  YORK  AND  NEW  JERSEY  TELEPHONE.— The  New 
York  and  New  Jersey  telephone  directors  have  authorized  an  issue 
to  stockholders  at  par  of  $3,125,000  in  proportion  to  their  present 
holdings.  The  company's  present  stock  amounts  to  $9,375,000.  Pay- 
ment will  be  required,  40  per  cent.  November  i,  1902,  30  per  cent. 
May  I,  1903,  and  30  per  cent.  August  i,  1903.  Stockholders,  if  they 
prefer,' may  pay  in  full  November  i,  at  101.50  per  share.  The  object 
of  this  increase  in  stock  is  to  provide  for  general  development  of  the 
company's  business  in  Long  Island  and  New  Jersey.  The  rights 
were  quoted  last  week  at  18  to  20. 

MICHIGAN  TROLLEYS.— A  company  will  be  formed  with  z 
capital  of  from  $30,000,000  to  $40,000,000  to  amalgamate  all  electric 
lines  in  the  lower  peninsula,  with  the  exception  of  Detroit  United 
Railways  and  the  Monroe  &  Toledo  Company.  It  is  said  the  new 
company  may  be  formed  within  thirty  days.  Westinghouse  inter- 
ests, Hawkes,  Angus  and  New  York  bankers  are  in  the  deal. 

MICHIGAN  TELEPHONE  BONDS.— The  Boston  Stock  Ex- 
change has  stricken  from  the  list  Michigan  Telephone  Company  con- 
solidated mortgage  5  per  cent,  bonds  of  1929,  and  admitted  in  their 
place,  upon  the  unlisted  department,  the  certificates  of  deposit  for 
the  Michigan  Telephone  5  per  cent,  bonds,  issued  by  the  Old  Colony 
Trust  Company,  transfer  agent. 

OTIS  ELEVATOR.— The  stockholders  have  had  the  privilege  of 
subscribing  to  the  new  $2,000,000  issue  of  preferred  stock,  at  par,  to 
the  extent  of  one  share  for  each  ten  shares  of  stock,  preferred  or 
common,  held  by  them  as  of  record  on  Septf-mber  25.  Subscriptions 
were  to  be  paid  on  or  before  October  i. 

AUGUSTA,  GA.,  TROLLEYS.— It  is  stated  that  the  Augusta 
street  railway  and  electric  lighting  plant,  owned  principally  by  the 
Jarvis-Conklin  Syndicate,  has  been  bought  by  the  North  Augusta 
Electri"  and  In-provement  company,  and  will  be  merged  with  the 
Augusta-Aiken  Railway. 

BOSTON  ELEVATED  ISSUE.— The  stockholders  of  the  Boston 
Elevated  Railway  have  taken  practically  the  entire  issue  of  33,000 
shares  of  new  stock  at  $155  per  ^~bare.  A  large  part  of  the  stock  was 
absorbed  by  small  stockholders. 

UNITED  RAILWAYS  AND  INVESTMENT.— Application  has 
been  made  to  the  Stock  Exchange  to  list  $15,000,000  preferred  stock 
and  !Rio,ooo,ooo  common  stock  of  the  United  Railways  and  Invest- 
ment Company. 

MACON  (GA.)  TROLLEYS.— It  is  announced  that  the  merger 
of  the  three  street  railway  lines  of  Macon,  Ga.,  has  been  completed. 
The  deal  involves  about  $1,000,000. 

DIVIDEND.— The  directors  of  Central  and  South  American 
Telegraph  have  declared  a  quarterly  dividend  of  1Y2  per  cent.,  payable 
October  8. 
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Commercial   Intelligence. 

THE  WEEK  IN  T«/  \  i  fP  — p.  fon..  of  the  most  favorable  charac- 
ter as  to  trade  and  ^  be  made  to  the  mercantile 
^.j, .    ■,        I  :.'v    .  .  !  r: . .  L't-n  secured;  jobbing 

in  nearly  all  lines 

J.  and  railway  and 

offered. 

g  tension 

cooi  weather 

.  interruptions 

coal.     Among  the  in- 

;  was  the  enormous  de- 

y,  ior  iron  and  steel  in  its  cruder 

i  steel  is  liberal,  notwithstanding 

•  consumers  find  difficulty  in  util- 

There  is  still  a  marked  scarcity 

1  oi  $5.00  per  ton  is  reported  for  the 

>.teel.      Producers   are   crowded    with 

•  IS  made  that  some  orders  for  bridge 

'  lirlivcry  in  1904.    Some  large  orders 

for  t  'i  have  been  placed  with  German 

and    s  c  of  the   inability  of  American 

mill*  lu  .  u-.intss.     lurcign  coal,  iron  and  steel  have  ad- 

vnnrrf!  ,n  •   rtf  .American  demand  or  inquiry.     Among  the 

v  weaker  in  price.     While  consumers 

:   the  market  to  any  large  extent,  pro- 

lund   have  not  pressed  sales.     The  quotations 

■r  I-.Tkr,  u}i  @  ii'Ac.  for  electrolytic  in  cakes, 

! '4- for  cathodes,  and  I  if^c.  for  casting 

for  the  week  ending  September  25,  as 

.t/'j,   numbered    172,   as   against    182  the   week 

'   «ame  week  last  year. 

K     CONVENT  10  N.— The     Crocker- 
it  its  works,  at  Ampere,  N.  J.,  on  Scptcm- 
ih,  lis  annual  managers'  convention.     On  the  evcn- 
ihc  annual  banquet  was  held  at  the  Engineers'  Club. 
Acrc  the  officers  of  the  company,  Schuyler  S.  Wheeler, 
In.  W.  L.  Hrowncll,  Putnam  A.  liates.  C    N.  Wheeler 
i     v.  Hcn-ihaw.  and  the  branch  managers,  Samuel  Russell,  Jr., 
'       .M  Roe.  J.  Hally  Craig.  Louis  P.  Hall.  W.  H.  Wissing.  Francis 
r.    DcGrco*.  Henry  J.  Sage,  William  A.   Doble  and   Harold  Loras. 
A*  ihi^  ffinnrr  fhrre  were  many  interesting  speeches  made  by  the 
r5,  who  came  from  the  various  districts  through- 
<\  States.     During  the  evening,  Mr.  Francis  B. 
'■■.(\t.,   (.:'   i!jc    company's    New    York   office,   having   been    in   the 
T  of  the  company  longer  than  any  of  the  other  branch  office 
^:cr».  presented  in  their  name  to  the  general  sales  manager,  Mr. 
'         itn  A    Rate*,  a  token  of  their  esteem  and  an  acknowledgement 
rt»  in  their  behalf.     To  this  Mr.  Bates  responded  in  his 
,  y  manner     Thr  purpose  of  the  convention  is  to  bring  all 
•  t   •!.(•   lucn  cl"  T  and  give  them  an  opportunity  of  com- 

ji.iriip  nnie«  an  methods  for  handling  the  largely  increased 

M   IN  TEXAS.— A  special  dispatch  from 

,  ic:i)bcr  23,  nays-     Meissrs.  Wahl  and  Graybill 

from  Houston.  Ter  .  for  the  purpose  of  sccur- 

:    the  purpose  of  r  u  and   equipment   of  a 

;'Iant  for  irrigation  1  1  a  tract  of  10.000  acres 

r  Hotuton     They  have  expended  considerable  money, 

Tect  a  centrally  ItKated  electric  power  plant  on  the 

li  will  operate  a  series  of  pumps  in  wells  that  arc  to 

proper  iniervaU  thrnttRhnut  the  tract.     A  rice  mill 

•    power,  and  the  good- 

!.  every  portion  of  the 

"    '"■'■''   i  1  ^^lll  be   hiniished  from  the  electric 

•''•'"'       ^  '«'  cost   of  cquiping  the    10,000  acres 

«"•'  ''"•  '  '  -       This  will  l>c  just  $2S  per 

"'■'^•;     Th.  niill.  which  will  be  entirely 

'-rn      1  l,^^  ,(..,,  anj  j,^^  prepared  to  demon- 

that  an  r  ,if  wat«r  underlies  their  land  at 

""''<      "Our  electrical  ptimping  and 

r  than  the  ordinary  canal  irrigation 

1 '      "-"'i  ■'•'     '«•"'         ^^i'  "^hall  never  be  at  the  mcrcv  cf  the  dr)- 

weather." 

INDEPFNnENT  TFI.FPHONY  -A  special  dispatch  from  Phila- 
delphia, of  Septeml>er  20  lav.;  nisrle*  E.  Wilson,  imnnper  of  the 
KeyMone  T  •  tv.  to  dav  the  re- 

P'^^'  "'•»'  '  .lent  tele;  ms  had 

united  in  a  v.v  l>y  \v|,;^-i,  ,|,py  n,p3„j  ^^  ^g,,^  ^  ^^,^^ 

on  the  Rell  Tr  u-      He  s,id  further  that  it  was  the 

purpose  of  the  ainr.i  irMrpm,'  .,  ^^  entrance  into 

New  ^ork.  Boston.  Chicago,  t  -^  cities      The  line 


of  battle  has  been  drawn  secretly  during  the  last  few  months.  New 
York  will  be  the  initial  point  of  attack.  From  there  a  forced  march 
will  be  made  against  Boston.  "We  shall  have  an  independent  sys- 
tem of  telephones  in  operation  in  New  Y'ork  within  a  jear,'  said  <»e 
of  those  in  command  of  the  Keystone  and  its  allied  forces.  "Boston 
and  other  large  cities  in  the  East  and  Middle  West  will  soon  be  within 
our  field  of  operations." 

SHOSHONE  FALLS  POWER.— The  Shoshone  Falls  Power 
&  Irrigation  Company  is  putting  in  a  General  Electric  plant  for 
the  utilization  of  the  Shoshone  water  power,  including  ten  units 
of  looo-hp  each  run  by  Dc  Remer  turbines.  There  will  be  i8o 
miles  of  circuit,  and  20  large  transformers.  Motors  are  to  be 
installed  for  pumping  and  other  purposes,  and  the  company  pro- 
I>oses  to  furnish  electric  light  and  power  to  all  the  towns  between 
Red  Cliff  and  Grand  Junction,  Colo.  A  granite  power  house  is 
being  built.  The  capital  stock  of  the  company  is  $500,000  and  the 
officers  are:  J.  R.  De  Remer,  president  and  manager;  Elmer  E. 
Lucas,  secretary;  M.  H.  Dean,  treasurer;  C.  W.  Darrow,  counsel; 
H.  J.  Holmes,  first  vice-president;  W.  Caidnell,  second  vice- 
president.  It  is  estimated  that  20,000-hp.  can  be  obtained  from 
the  falls. 

THE  SOUTHERN  PACIFIC  RAILWAY  COMPANY,  in  con- 
junction  with  the  Rock  Island,  has  adopted  the  Consolidated  ".Axle 
Light"  system  of  electric  lights  and  fans  for  electrically  lighting  and 
ventilating  all  the  new  cars  to  constitute  the  Golden  State  Limited, 
which  goes  into  service  between  Chicago  and  California  on  Novem- 
ber I.  This  is  the  same  system  of  electric  car  lighting  that  is  used 
on  the  Twentieth  Century  Limited  of  the  New  York  Central  &  Lake 
Shore,  the  Pennsylvania  Limited  and  on  the  best  trains  of  many 
other  leading  railway  lines,  as  well  as  on  all  private  Pullman  cars. 

PASS  &  SEYMOUR,  incorporated,  of  Solvay.  N.  Y.,  wlio^e 
New  York  City  address  has  hitherto  been  23  Dey  Street,  have 
moved  to  more  extensive  premises  at  34  Dey  Street.  D.  Brewster 
Hall,  formerly  in  charge  of  the  sales  department  of  the  fact  ry 
territory,  comprising  15  states,  will  be  in  charge  of  the  new  i 
It  is  intended  to  make  a  serious  bid  for  export  trade.  F.  M.  Haw 
who  has  heretofore  represented  the  Pass  &  Seymour  people  in  New 
York  City,  will  now  confine  his  attention  to  the  interests  of  the 
Crouse-Hinds  Electric  Company. 

EQUIPMENT  FOR  NATAL  RAILWAY  SHOPS.— The  South 
African  General  Electric  Company,  which  concern  looks  after  the 
interests  of  the  General  Electric  Company  in  that  territory,  has  been 
awarded  an  important  contract  for  the  electrical  equipment  of  the 
new  Natal  Government  railway  machine  shops.  The  contract  calls 
for  the  installation  of  no  less  than  119  motors,  varying  in  size  from 
'Y>-hp  to  15-hp;  six  dynamos  of  300-hp  each;  three  electric  cranes; 
six  electric  capstans,  etc. 

THE  LOCAL  SUPPLY  DEALERS'  ASSOCIATION,  of  Phila- 
delphia, will  hold  a  banquet  Tuesday  evening.  October  7,  at  the 
Hotel  Walton.  This  fact  is  significant,  since  it  is  another  indication 
of  the  harmony  prevailing  in  that  body.  All  of  the  members  are  ex- 
pected to  be  present,  and  a  very  enjoyable  evening  is  anticipated. 
The  committee  of  arrangements  for  the  occasion  consists  of  Messrs 
T.  L.  Townsend  and  Frank  H.  Stewart. 

ROSARIO  ELECTRIC  TRACTION  PROJECT— A  company  Is 
reputed  to  be  under  forination  by  capitalists  in  Rosario.  for  the  pur- 
pose of  constructing  an  electric  traction  system,  to  operate  from 
that  South  American  city  towards  the  north  of  the  Oeste  Santa  f 
line,  passing  by  Juarez  Cclman  station  and  reaching  Elisa  s" 
on  the  Central  Railway  line.  The  length  of  the  line  would  be  ai  .n 
eight  miles. 

SWITCHBOARD    CONTRACTS— The   contract    for   a    - 
panel,  alternating  switchboard  for  the  Poughkeepsie  (N.  Y.)   1    .^ 
Heat  and  Power  Company  has  been  awarded  to  S.  B.  Condit.  Jr.. 
&  Co..  Boston.     Mr.  Condit  states  for  hi-:  firm  that  they  have  during 
this  year  been  awarded   the  contracts   for  a  majority  of  the  large 
alternating,  high-potential  switchboards  built  in  the  East. 

MEXICAN  WATER-POWER   PROJECT —Still  another  ' 
ican   water-power  project  is  heard  of.     It   is  proposed  to  cor. 
a  hydraulic  plant  on  the  Jalacingo  River,  located  in  the  Canton  of 
Jalacingo,  State  of  Vera  Crur.     Some  50.000  liters  of  water  will  be 
utilized  per  second.     Andres  Lefebre,  of  Vera  Cruz,  is  primarily  in- 
terested in  the  schetue. 

THE  MOSCOW  ELECTRIC  LIGHT    AND    POWER    ( 
PANY.  Moscow.   Idaho,  has  just  installed   a    150-hp   Ball   tav 
compound  engine  and  Tio-kw   Stanley  alternator,  thus  doublin. 
capacity  of  the  plant.    Mr.  E.  S.  Aldrich  is  manager  of  the  con.; 
and  reports  business  increasing  very  rapidly. 

STEEL  FOR  SYDNEY  POWER  STATION— The  American 
Bridge  Company,  100  Broadway,  New  York,  has  just  made  shipment 
of  the  last  lot  of  structural  material,  which  is  to  be  utilized  in  the 
erection  of  the  central  power  station  of  the  Swdney  city  and  subur- 
ban tramways.  New  South  Wales. 
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EXPORTS    OF    ELECTRICAL   MATERIAL.— The    following 

re  the  exports  of  electrical  material  from  the  port  of  New  York 

jr  the  week  ended   September  20:   Argentine  Republic — 46  pkgs. 

laterial,  $1,209.     Antwerp — 4  pkgs.  machinery,  $290 ;  22  pkgs.  ma- 

:rial',  $1,471.     Barcelona — 24  pkgs.  machinery,  $3,000.     Bremen — 2 

kgs.  material,  $107.     British  West  Indies — 9  pkgs.  material,  $399. 

Irazil — 76  pkgs.  material,  $1,321 ;  48  pkgs.  machinery,  $3,300.     Brit- 

;h   East   Indies — 2;}   pkgs.   material,   $902.     British   Possessions   in 

Jrica — 14  pkgs.  machinery,  $3,248 ;  24  pkgs.  material,  $463.     Brit- 

;h  Australia — 30  pkgs.  machinery,  $4,223 ;  199  pkgs.  material,  $5,002. 

]uba — I  pkg.  machinery,  $238;  73  pkgs.  material,  $1,233.     Central 

America — 24  pkgs.    material,   $993.      Copenhagen — i    pkg.    material, 

12;   4   pkgs.   machinery,   $470.      Dutch   West   Indies — 4  pkgs.   ma- 

arial,  $57.    Dutch  Guiana — 4  pkgs.  material,  $200.    Florence — i  pkg. 

lachinery,,  $60.     Glasgow — 91  pkgs.  machinery,  $4,205.     Genoa — 31 

kgs.  material,  $354.     Havre — 9  pkgs.  machinery,  $465.     Hamburg — 

pkgs.    machinery,    $336;    18    pkgs.    machinery,    $1,700.      Hayti — 5 

kgs.   material,   $56.      Liverpool — 203   pkgs.    machinery,   $21,168;    32 

kgs.    material,   $1,756.      London — 16   pkgs.    machinery,   $1,442;   318 

kgs.   material,  $8,905.     Mexico — 36  pkgs.   material,  $414;   5  pkgs. 

aachinery,    $860.      Manchester — 5    pkgs.    machinery,    $750.      Nova 

icotia — 7  pkgs.  material,  $69;  10  pkgs.  machinery,  $864.     Newcastle 

-6  pkgs.  machinery,  $1,100.     New  Zealand — i  pkg.  machinery,  $113; 

pkgs.  material,  $87.     Portuguese  Possessions  in  Africa — 17  pkgs. 

fiachinery,  $813;   13  pkgs.  material,  $150.     Peru — 2  pkgs.  material, 

44.     U.   S.   Colombia — 70  pkgs.   machinery,  $6,280.     Venezuela — 10 

,kgS.     material,     $784.       The     following     are     the     exports     of 

lectrical    material    from    the    port    of    New    York    for    the    week 

nded    September    27 :      Argentine    Republic — 59    pkgs.    machinery, 

'9,109;  158  pkgs.  material,  $4,222.     Antwerp — 19  pkgs.  material,  $1,- 

43;  2  pkgs.  machinery,  $450.     Amsterdam— 4  pkgs.  machinery,  $150. 

'.ritish  West  Indies — 5  pkgs.  material,  $153.     Brazil — 80  pkgs.  ma- 

erial,  $4,976;  5  pkgs.  machinery,  $405.     British  Possessions  in  Africa 

-33  pkgs.  machinery,  $530;  217  pkgs.  material,  $9,509.    British  Guiana 

-8  pkgs.  material,  $165.     Bristol — 6  pkgs.  machinery,  $396.     British 

^ast   Indies — 38   pkgs.   machinery,    $3,085;    11    pkgs.   material,   $821. 

ielfast — 3  pkgs.   material,   $158.     British   Possessions,   all   others — 

pkg.  material,  $20.     Berlin — i  pkg.  material,  $40.     Bilboa — 7  pkgs. 

laterial,  $100.    Cuba — 249  pkgs.  material,  $894.     Colchester — 6  pkgs. 

naterial,  $383.     Copenhagen — i   pkg.   material,  $15.     Chili — 7  pkgs. 

laterial,  $110.    Dutch  West  Indies — 3  pkgs.  material,  $64.    Glasgow 

-6  pkgs.  material,  $309;  13  pkgs.  machinery,  $342.  Genoa — 58  pkgs. 

aaterial,  $975.     Hamburg — 4  pkgs.   machinery,  $270;  44  pkgs.   ma- 

erial,  $1,150.    Hong  Kong — 11  pkgs.  material,  $76.    Havre' — 82  pkgs. 

naterial,  $1,748;  i  pkg.  machinery,  $75.    Hayti — 2  pkgs.  material,  $31. 

apan — 17  pkgs.  machinery,  $2,640;  20  pkgs.  material,  $1,278.     Liver- 

ool — 174  pkgs.  machinery,  $10,250;  10  pkgs.  material,  $1,343.    London 

-38  pkgs.  machinery,  $2,631 ;   172  pkgs.  material,  $6,196.     Mexico — 

7  pkgs.   material,   $1,500;   7  pkgs.   machinery,  ^2^7.     Marseilles — i 

kg.  machinery,  $33.     Manchester — i   pkg.  material,  $30;   190  pkgs. 

lachinery,  $29,962.     Milan — i  pkg.  material,  $45.     Madrid — i   pkg. 

naterial,  $256.    Newfoundland — i  pkg.  material,  $14.    Nova  Scotia — 

I  pkgs.  material,  $329.     Peru — 6  pkgs.  material,  $255.     Philippine 

slands — 32  pkgs.  machinery,  $2,500;  96  pkgs.  material,  $4,127.  South- 

mpton — 22    pkgs.    machinery,    $1,500;    i    pkg.    material,    $60.      San 

)omingo — 15  pkgs.   material,   $322.     Turin — 4  pkgs.   material,   $33. 

Jruguay — 6  pkgs.  material,  $162.    U.  S.  Colombia — 3  pkgs.  material, 

222;  21  pkgs.  machinery,  $7,500.    Vienna — 36  pkgs.  material,  $3,019. 

PAWLING  &  HARNISCHFEGER,  Milwaukee,  Wis.,  advise  us 
bat  the  demand  for  electric  cranes  and  hoists  remains  very  satisfac- 
3r3'.  They  state  that  buyers  are  now  more  inclined  to  specify  hoist- 
ig  apparatus  better  conforming  to  standard  designs,  while  the  aver- 
ge  capacity  per  crane  appears  somewhat  less,  yet  this  seems  ac- 
ounted  for  through  a  much  more  general  demand.  They  quote  re- 
ent  sales  as  follows :  Davenport  Foundry  and  Machine  Company, 
)avenport,  la.,  one  5-ton  crane;  Alan  Wood  Iron  and  Steel  Com- 
any,  Conshocken,Pa.,  one  13-ton  crane;  Smeeth  Copper  and  Bronze 
"o.,  Chicago,  one  lo-ton  crane ;  Copper  Queen  Consolidated  Mining 
Company,  Bisbee,  Ariz.,  three  lo-ton  cranes ;  American  Sheet  Steel 
-0.,  Cambridge,  Ohio,  one  30-ton  crane,  with  5-ton  auxiliary  hoist ; 
nternational  Harvester  Company,  Deering  Division,  Chicago,  two 
pecial  5-ton  hoists ;  Vulcan  Crucible  Steel  Company,  AUiqnippa,  Pa., 
ne  15-ton  crane  with  3-ton  auxiliary  hoist;  American  Sheet  Steel 
"ompany,  McKeesport,  Pa.,  one  30-ton  crane  with  5-ton  auxiliary 
oist  and  one  lo-ton  crane ;  Greenslade  Foundry  Company,  Milwau- 
ee,  one  15-ton  crane;  American  Foundry  and  Construction  Company, 
'ittsburg,  one  3-ton  crane ;  Reading  Iron  Company,  Reading.  Pa., 
ne  lo-ton  crane ;  Canonsburg  Steel  and  Iron  Works,  Canonsburg, 
*a.,  one  25-ton  crane  with  5-ton  auxiliary  hoist ;  The  Holthoff  Ma- 
hinery  Company,  Cudahy,  Wis.,  one  3-ton  hoist;  AUis-Chalmers 
x)mpany,  Milwaukee,  for  Sanitary  District  of  Chicago,  one  15-ton 
rane ;  The  McConway  &  Torley  Company,  Pittsburg,  Pa.,  one  2-ton 
rane;  Brown  Corliss  Engine  Company,  Corliss,  Wis.,  one  30-ton 
rane  with  s-ton  auxiliary  hoist ;  Gisholt  Machine  Company,  Madison. 


Wis.,  one  lo-ton  crane;  The  Milwaukee  Electric  Railway  and  Light 
Company,  Milwaukee,  one  5-ton  special  hoist;  The  Standard  Steel 
Works,  Burnham,  Mifflin  Company,  Pa.,  one  lo-ton  crane;  Chris- 
tensen  Engineering  Company.,  Milwaukee,  two  lo-ton  cranes;  Han- 
son &  Tunelius,  Chicago,  one  i>4-ton  hoist-crane;  Sterritt-Thomas 
Foundry  Company,  Pittsburg,  one  lo-ton  crane;  The  Elyria  Iron  and 
Steel  Company,  Elyria,  Ohio,  one  15-ton  crane. 

VOUGHT-BERGER  NEW  TELEPHONE  CONTRACTS.— The 
Vought-Berger  Company,  of  La  Crosse,  Wis.,  has  just  moved  into  a 
new  large  manufacturing  plant,  occupying  three  buildings,  with  a  floor 
space  of  20,ooc  square  feet,  making  its  factory  one  of  the  largest  of 
its  kind  in  the  country.  Mr.  D.  T.  Foley,  formerly  superintendent 
and  purchasing  agent  of  Western  Telephone  Construction  Company, 
has  recently  accepted  a  similar  position  in  the  company.  Among 
switchboards  and  complete  exchange  equipment  recently  sold  by  the 
concern  are :  Western  Wisconsin  Telephone  Company,  Arcadia, 
Wis. ;  Kiester  Telephone  Company,  Kiester,  Minn. ;  Alexander  Tele- 
phone Company,  Alexander,  la. ;  La  Crosse  Telephone  Company  (toll 
board)  ;  Peoples'  Telephone  Company,  Houston,  Minn. ;  Redwood 
County  Rural  Telephone  Company,  Redwood  Falls,  Minn. ;  Walnut 
Grove  Telephone  Association,  Walnut  Grove,  Minn. ;  Farmers  and 
Merchants  Mutual  Telephone  Company,  for  Le  Sueur  and  Rush 
River,  Minn.;  Harris-Jewell  Telephone  Company  (Pendant  tele- 
phones used  exclusively).  Coon  Rapids,  la.;  Victor  Mutual  Tele- 
phone Company,  Harvey,  la. ;  Havelock  Telephone  Company,  Have- 
lock,  la. ;  Davis  Telephone  Company,  Goodwater,  Ala.,  and  the 
Golden  Rod  Telephone  Company,  for  both  Mead  and  Ceresco,  Neb. 

THE  OTIS  ELEVATOR  COMPANY  has  recently  closed  a  con- 
tract >vith  the  Subway  Construction  Company  for  an  escalator,  or 
moving  stairway,  to  be  installed  at  the  Manhattan  Street  Station  of 
the  new  rapid  transit  road.  At  this  point,  the  "subway"  crosses  the 
Manhattan  Valley  on  a  viaduct,  the  tracks  being  about  40  feet  above 
the  level  of  the  street.  The  escalator  will  carry  passengers  both 
up  and  down,  the  two  tracks  being  arranged  in  the  same  vertical 
plane.  The  guaranteed  carrying  capacity  of  the  device  is  20.000  people 
per  hour;  10,000  in  each  direction.  A  motor  of  35  hp  will  be  suffi- 
cient to  operate  the  mechanism  when  working  at  its  maximum 
capacity. 

WATER  POWER  DEVELOPMENT  IN  THE  SOUTH.— The 
Atlanta  Water  Power  &  Electric  Company  is  carrying  out  a  large 
water  power  project  at  a  point  on  the  Chattahoochee  River,  13  miles 
fron;  Atlanta,  Ga.  A  dam,  50  feet  high  and  1,100  feet  long,  is  being 
built  at  a  cost  of  $450,000.  The  electric  generating  equipment  will 
consist  of  seven  i,soo-kw.  Westinghouse  generators,  to  be  driven 
by  turbines  of  the  S.  Morgan  Smith  Company,  of  York,  Pa.,  which 
concern  has  the  contract  for  the  entire  hydraulic  equipment.  It  is 
expected  that  the  plant  will  be  completed  in  about  18  months. 

ELECTRIC  HEATING  FOR  STEAMSHIPS.— Mr.  James  L 
Ayer,  manager  of  the  Simplex  Electric  Heating  Company,  reports 
that  the  new  White  Star  liner,  companion  to  the  "Oceanic"  and 
"Celtic,"  launched  last  month  at  Belfast,  has  all  of  its  state  rooms 
equipped  with  its  "Enamel"  state-room  heaters,  the  same  as  were 
furnished  for  the  "Celtic,"  for  tw  •  large  ships  of  the  Cromwell  Line, 
and  for  other  vessels.  The  Simplex  Company  also  equipped  the 
"Oceanic"  and  the  "Deutschland,"  but  those  had  its  American  type 
heaters,  not  the  enamel. 

THE  DICKEY-SUTTON  CARBON  COMPANY,  incorporated 
and  organized  about  the  beginning  of  last  month,  at  Lancaster.  Ohio. 
It  will  be  ready  by  December  to  make  carbons  for  open  and  enclosed 
arcs ;  motor  brushes,  telephone  carbons  and  carbon  supplies.  The 
officers  of  the  company  are:  H.  M.  Sutton,  president  and  treasurer; 
Edmund  Dickey,  vice-president  and  general  manager ;  S.  S.  Wilson, 
secretary;  Robert  Dickey,  superintendent.  The  above  are  directors, 
with  Richard  Sedgwick,  of  Richmond,  Ind. 

AN  AUTO  FOR  THE  DUCHESS.— The  Duchess  of  Marlbor- 
ough has  purchased  an  electric  victoria  of  American  make  from  the 
Electric  Vehicle  Comnany,  of  Hartford,  Conn.  The  vehicle  is  one 
of  regular  type,  and  was  shipped  last  week  to  Blenheim,  the  ducal 
residence  in  England.  Her  grace  will  operate  the  automobile  her- 
self. 

PAPER  MILL  POWER  PLANT.— The  new  plant  of  the  Millers 
Falls  Paper  Company,  in  New  England,  will  be  driven  throughout 
electrically.  Contract  for  the  entire  equipment,  including  generators, 
motors,  arc  and  incandescent  lamps,  etc.,  has  been  placed  wath 
Sargent,  Conant  &  Co.,  of  Boston,  Mass. 

POWER  PLANT  FOR  GOLDENDALE,  WASH.— J.  A.  Crans- 
ton, the  General  Electric  Company's  manager  at  Portland,  Ore., 
is,  it  is  stated,  preparing  estimates  for  an  electric  power  plant  to 
supply  Goldendale,  Wash. 

OTIS  ELEVATORS.— During  the  month  of  August  the  New 
York  office  of  the  Otis  Elevator  Company  closed  contracts  for  63 
electric  elevators. 
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THE  TELEPHONE. 


LOS  ANGFLKS,  CAUP.-Tht  Howe  Telephone  &  Telegraph  Company, 
with  •  ta:  .  ha«  been  incorporated.     Directors:  J.  M.  C. 

Marble,   I  Hellman  and  other*.    The  company  will  have 

line*  from  Mn  Uifg..  tv  .-ijn  i-ranciico  by  way  of  Lof  Angeles,  Bakerficld 
and  Fre«no. 

j^j  ,  .  .......     ,...,.      .T.       ..    t.  ..     r_t-„v Company  has  applied   for  a 

frat  itou. 

^Jl_ has  granted  a   franchise  to 

the  Sanlord  Telephone  Company  10  construct  and  operate  a  telephone  line 
in  this  place. 

WAVCROSS,  CA.— The  Southern  Bell  Telephone  Company  was  given  a 
twenty-year  franchise  by  the  city  council  and  will  put  in  a  complete  new  system 
at  once  The  Bell  Company  recently  purchased  the  local  exchange,  but  was 
di»Mtiir>cd   with  the  franchise. 

TAYLORVILLE,  ILL.— Dr.  A.  T.  Bridges,  of  Stoughton,  and  Dr.  R.  E. 
Hciubic,  of  Taylonrille,  have  been  granted  a  franchise  for  a  telephone  system 
b«rc. 

PEORIA.  ILL. — The  Citizens'  Telephone  Company  has  secured  the  right 
of  way  between  East  Peoria  and  L«con  and  its  line  will  be  extended  to  the 
Utter  city. 

ROCK  ISLAND,  ILL.— The  telephone  operators  in  the  Rock  Island  and 
Motine  cxcbangei  of  the  Central  Union  Telephone  Company  struck  recently, 
owing  to  failure  to  reach  an  agreement  with  the  company  on  the  scale  of 
wage*.  The  telephone  service  in  both  places  was  badly  crippled  as  a  result 
of  ti>c  strike.  The  strikers  are  circulating  petitions  for  signature  among  the 
bnsiness  men  demanding  that  the  company  settle  the  differences  or  remove 
its  instrument*  from  their  premises. 

CHICAGO,  ILL. — The  development  of  the  telephone  system  in  the  farming 
•cctions  i*  remarkable.  Farmers  in  Illinois  and  Iowa  are  now  connected  by 
wire  with  Chicago,  in  many  instances,  and  it  is  a  common  occurrence  for 
them    to   talk    daily    with    Chicago    live    *tock   commission    merchants. 

LAFAYETTE.  IND.— The  Pocket  Telephone  Company,  of  Lafayette,  has 
be*n  incorporated  to  manufacture  pocket  telephones  and  instruments  for  police 
and  fire  alarm  service.  Capital  stock,  $18,000.  Directors:  Evan  Shelby,  George 
D.  Haywood  and  Charles  A.  Burnett,  of  Lafayette. 

NEW  CASTLE.  IND.— The  New  Castle  Independent  Telephone  Company 
has  170  lelrphone*  in  working  order  and  the  entire  plant  will  soon  be  com- 
pleted.     Five  hundred   feet   more  of  cable  i*  to   be  put   up. 

RIVERSIDE.  lA. — The  Iowa  Telephone  Company  is  building  a  line  direct 
to  Iowa  City  from  here. 

RICHMOND,  KY  Bids  will  be  received  in  the  near  future  for  a  telephone 
franchiie   in   thi*  place. 

LOUISVILLE.  KY.— The  Cumberland  Telephone  and  Telegraph  Company 
ha*  i(*ued  a  *tatrment  of  it*  butiness  for  the  month  of  August,  1903,  and 
the  growth  of  the  butincs*  it  shown  as  follows:  Number  of  subscribers  August 
I.  i»oj,  8j,ji8,  .Vet  increase  of  subscribers  for  the  month.  903.  Total 
number  of  subscribers  August  31,  1904.  86.133. 

PITTSFIELD.  MASS.— The  New  England  Telephone  Company  will  erect 
•n  exchange  building  on  Pearl  Street. 

DORR.  MICH. — A  telephone  line  is  being  erected  between  this  vi'lage  and 
Motine.     A  line  is  alto  to  be  run  from  Moline  to   North  Dorr.  New  Salem  and 

Burnx*      (    ,,r,.r.« 

VI  MICH.-    Mayor  Dawson  will  veto  the  Independent    Telephone 

Con  ,  .  h:»e   at   the    reiult    of    inventigating    the    telephone    situation   at 

I.,«n«ing  and  Jackton.  where  both  Michigan  and  independent  system*  are  in 
operation.  He  has  come  to  the  concluiion  that  it  would  be  a  mistake  for 
Ypsilanli  to  have  two  system*. 

ALMA.  Mtril  —The  Michigan  Telephone  Conalruction  Company  has  been 
^^'       '  The   capital  stock   is  $75,000.   fully  subscribed.     The  directors 

•'•  >«♦  »n<l  G.   S.  Ward,  of  Alma.   Fred  R.   Mo»*ingcr.  of  Stanton, 

and  lia-v  n  I  SVard.  of  Big  Rapid*.  The  officers  are  \V.  A.  Bahlke,  president, 
and  G    S    Ward,  secretary  an<l  treasurer. 

>1    mreting  of   the   North ville   Telephone 

«    Hcctrd   a*    follows:    President.    J.    M. 

"■'V.    R.    H.    Porter;    treasurer. 


Cot 
Hurt: 


K.  H    Upham.  ,,!_   ^    r.  Cirpmtrr.   W.  G. 

Ytrkes  and  R    <  vidcnd  was  declared  and  ex- 

tension*  of  the  line*  ptdertd  to  make  ccnncction  with  Plymouth  and  east  into 
Livonia. 

DETROir.   ^' 

ptny     ha*     ffnnr 

Ow.  -       - 

ne.' 


State  line  »errice  of  the  Oakland   Telephone  Com- 

Thf    Oakland    company    is    connected    with    the 

and    through    that    company    get*   con- 

rn    and    central    portion    of    tl>c    State. 

.   ,,,-r    ,  ,,,,.  .1  tnr  Michigan  company  is  announced.     Con- 

rtroil   is  now  the  greatest  need   to  the   independent   system  of 


A   tr 

nev! 
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CHURCH  HILU  MINN  -The  Buffalo  l^ke  Telephone  Exchange  i,  sur- 
Ttying  a  line  to  connect  with   Broiikficld  and  Church  Hill, 

D.VWSON.  MO.— A  mutual  telephone  company  ha*  been  organised  here. 

KANSAS  CITY.  MO  -The  Williamsburg  Telephone  Company,  of  Williams 
burg,  has  been   incorporated  with   a   capital   of   $3,000. 

KANSAS  CITY.  MO.-A  stockholder*-  meeting  of  the  Home  Telephone 
Company  has  been  called  for  Nov.  14.  at  which  time  it  is  prt>ro!«ed  to  increaw 


the  stock  from  $50,000  to  $3,000,000.  The  intention  of  the  ma.nager8  is  t» 
sell  bonds  to  the  value  of  $1,000,000.  Already  something  like  $50,000  has  becA 
spent  by   the  company  in  starting  the  plant. 

SOUTH  OMAHA,  NEB.— The  IntersUtc  Independent  Telephone  Company 
has  been  incorporated,  capital  $100,000.  Incorporators:  A.  A.  Wright,  Thoft. 
Healy,  L.  C.  Gibson  and  others. 

ORD,  NEB. — The  Ord  Independent  Telephone  Company  has  been  iooor- 
porated  with  a  capital  of  $10,000.  Fred  J.  Bell  is  president;  H.  M.  Davis, 
secretary;  S.  E.  Bell,  treasurer.  Two  hundred  subscribers  have  already  con- 
tracted  for  the  service  in  Ord. 

PINEVILLE,  N.  C— S.  L.  Meachem,  of  Fort  Mill,  S.  C.  has  received  a 
franchise  for  a  telephone  system  at  this  place. 

BATH,  N.  y. — The  Century  Telephone  Company  is  extending  its  lines  to 
this  place  from  Coming. 

CALEDO.NIA,  N.  Y.— The  Inter-Ocean  Telephone  &  Telegraph  Company  if 
building  a  line  between  this  point  and  Avon. 

ONEONTA,  N.  Y. — The  Onconta  Telephone  Company  has  been  incorporated. 
Capital,  $10,000.  Directors:  E.  W.  Elmore,  \v'm.  H.  Smith,  F.  J.  Ives  and 
others. 

CAMBRIDGE,  N.  Y.— The  Buskirks  &  South  Cambridge  Telephone  Com- 
pany has  been  incorporated,  capital  $400;  directors:  Chas.  King,  £.  B.  Chase 
and  W.  C.  Chase,  of  Buskirks  Bridge. 

ALBANY,  N.  Y. — The  Northwestern  Telegraph  and  Stock  Company,  of 
Troy,  has  been  incorporated  to  operate  lines  of  telegraph  and  telephone  between 
New  York,  Chicago,  Philadelphia,  St.  Louis,  San  Francisco,  Montreal  and  other 
cities:  capital,  $40,000.  Directors:  Michael  J.  Duffy,  Peter  Curley  and  Tboma* 
Hendrickson,  Troy. 

MADISON,  OHIO. — The  Madison  Telephone  Company  has  decided  to  exteaA 
its  lines  in  Lake,  Geauga  and  Ashtabula  Counties  this  fall. 

B.\TAVIA,  OHIO.— The  Bell  Telephone  Company  has  reduced  iu  rates  io 
Clermont  County,  placing  toll  charges  on  an  equal  basis  with  Cincinnati  sub- 
scribers. 

W.\USEON,  OHIO. — The  Northwestern  Telephone  Company  will  add  another 
section  to  its  beard  in  the  near  future.  The  company  has  more  orders  thas 
can  be  taken  care  of  with  present  facilities. 

NORWALK,  OHIO. — The  Local  Telephone  Company  has  ordered  material 
for  a  new  line  to  be  built  from  Monroeville  to  Morebead  and  will  build  another 
to  Fitches  Corners.     A  large  number  of  farmers  are  subscribing  to  the  service. 

COLUMBUS,  OHIO. — The  Columbus  Citizens  Telephone  Company  has  coo- 
eluded  a  contract  with  the  Automatic  Electric  Company  of  Chicago  for  the 
installation  of  an  automatic  system  in  the  local  exchange.  The  system  wOl 
have  an  immediate  capacity  of  7,000  and  an  ultimate  capacity  of  19,000  main-liae 
telephones.  It  is  proposed,  for  a  time  at  least,  to  operate  a  duplex  system;  the 
I>resent  system  to  be  continued  and  operated  until  it  is  fully  demonstrated  that 
the  automatic  exchange  in  actual  service  will  give  satisfactory  result*.  The 
new  exchange  at  Dayton,  owned  largely  by  the  Columbus  interests,  will  alao 
be  equipped  with  the  automatic  system. 

CAREER,  OKLA.— The  Oklahoma  Rural  &  Municipal  Telephone  Com- 
pany, capital  stock  $3,000,  has  been  chartered.  The  directors  are  J.  D.  Ca^ 
penter,  J.   B.  Morgan  and  W.  Groneman,  all  of  Garber. 

ALTOO.VA,  r.\. — The  Pennsylvania  Telephone  Company  has  completed  tke 
work  of  laying  the  conduit  system,  which  involved  the  digging  of  6,348  feet 
of  trench,  in  which  was  laid  43,535  feet  of  terra  cotta  conduit  and  1.163  feel 
of  iron  pipe,  making  a  total  of  44,787  feet,  or  8.53  miles  of  pipe.  This  will 
accommodate  twenty-eight  cables  of  300  pairs  each,  or  a  total  of  1 1,300  wirM. 
Twenty-two    manholes    were    also    put    in. 

HAMPTON,  S.  C— A  charter  has  been  granted  to  the  Hampton  Telephoo* 
Company,  of  Hampton,  which  has  a  capital  of  $3,000.  E.  M.  Peeples  is  secre* 
tary  and  treasurer. 

SlOUX  FALLS,  S.  D. — Connections  have  been  established  between  Hurley 
and  Parker  on  the  new  rural  telephone  line  between  those  places.  About  • 
score  of  farmers  will  l>e  placed  in  direct  communication  with  their  market 
points  by  the  construction  of  the  line. 

DENTON.  TEX.— The  City  Council  has  granted  the  Southwestern  Telcgrapk 
and  Telephone  Company  a  franchise  for  a  local  telephone  exchange. 

FORT  WORTH,  TEX.— The  Fort  Worth  Telephone  Company  has  organired 
here.  It  i*  composed  of  Pennsylvania  capitalists.  R.  A.  Fuller  is  president. 
The  capital  stock  is  $304,000. 

PARKERSBURG.  W.  VA  — The  West  Virginia  Telephone  Company  is  pre- 
paring plans  for  a  new  system  here. 


WELCH,    W.    VA— The    W'elch Williamson    Telephone    Company    has 
incorpcrated   with   $35,000   capital   stock,    by  J.    W.    McLoren,  J.    A.    Hencheyt 
E.   P.   Rucker.  W.   S.   Dangerfield   and  R.    E.  Hainer.      It   will  construct  a  lia*  J 
from  Welch  to   Williamson. 

TACOMA.  WASH.— The  Northwest  Telephone  &  Telegraph  Company  to 
preparing  to  continue  the  building  of  its  lines  through  western  W'ashington. 

DELTON.  WIS.— M.  L  Reynolds  is  building  a  telephone  line  from  Delias* 
to  Dclton. 

MILWAUKEE,  WIS— The  Richfield.  Menomonec  Fall*  and  Holy  Hi*. 
Telephone  Company,  Richfield,  Washington  County,  has  been  incorporated; 
capital  stock,  Si.ooo.     Incorporators:  Henry  H.   Huld  and   Bertha  M.  Zaun. 

MILW.\UKEE.  WIS— The  Wisconsin  Telephone  Company  is  erecting  • 
new  exchange  on  Oakland  Ave.  in  this  city,  to  cost  $10,000.  It  will  have  • 
capacity  for  3,000  subscribers.  The  W'isconsin  Company  has  let  contracta 
for  the  erection  of  a  new  exchange  at  Fourth  and  Wright  Streets.  This 
building  will  also  cost  $10,000  and  will  have  a  capacity  for  3.000  subscriber*^ 
The  company  will  open   a  branch   office  at  Wauwatosa. 
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ELECTRIC   LIGHT  AND   POWER. 


McRAi-',  GA. — Moore  &  McCrary,  English-American  Building,  Atlanta,  will 
let  contracts  for  a  water  and  light  plant. 

TIFTON,  GA. — A  ten  years'  exclusive  franchise  and  contract  has  been 
granted  to  the  Tifton  Electric  Light  Co.  for  twenty  2000-cp  arc  lamps. 

ALEXANDRIA,  IND.— J.  Thomas  Roberts  has  asked  the  council  for  a 
franchise  for  an  electric  light,  power  and  heating  plant.  He  proposes  to  fur- 
nish street  lights,  not  less  than  si.xty-five  lamps,  for  $75  per  year.  The  term 
of  franchise  is  thirty  years  and  the  city  has  the  privilege  of  buying  the 
plant  any  time  after  ten  years. 

MISHAWAKA,  IND. — This  city  is  the  owner  of  an  electric  light  plant 
and  the  rates  for  service  have  been  11  cents  per  kw-hour  with  20  per  cent, 
discount.  It  is  now  declared  by  the  council  that  the  plant  is  depreciating  in 
value;  that  the  demand  for  service  is  increasing  and  that  the  rates  are  so 
unreasonably  low  that  no  funds  are  available  for  supplementing  the  equip- 
ments or  displacing  old  worn-out  machinery  with  new.  The  taxpayers  are  com- 
plaining about  being  taxed  to  keep  up  a  utility  that  cught  to  be  self-sustaining. 
Discounts  will  be  abolished  and  rates  increased. 

MILLBURY,  MASS.— The  Millbury,  Grafton,  Uxbridge  and  Northbridge 
electric  lighting  and  power  companies  are  to  be  combined  and  the  power  is  to 
be   furnished    from    Uxbridge. 

CANTON,  MO. — At  the  election  on  Sept.  23  the  proposition  to  issue  $10,000 
electric  light  bonds  was  carried  by  a  large  majority. 

LITTLE  VALLEY,  N.  J.— Cattaraugus  Cutlery  Company,  Little  Valley, 
N.  J.,  has  installed  two  electric  lighting  plants.  In  the  near  future  it  will 
put  in  operation  a  large  electric  power  building. 

CAPE  MAY,  N.  J.— The  Cape  May  Light  &  Power  Company  has  started  the 
erection  of  its  new  power  house,  66x150  feet,  which  will  be  equipped  with 
l6oo-hp  engines  direct-connected  to  Warren  generators,  furnished  by  the 
Rumsey  Electric  Mfg.  Company,  of  Philadelphia.  The  E.  Keeler  Company, 
Williamsport,  Pa.,  has  the  contract  for  the  boilers,  and  the  Russell  Engine 
Company,  Massillon,  Ohio,  for  the  engines. 

COLUMBUS  GROVE,  OHIO.— The  village  council  has  completed  a  deal  for 
the  purchase  of  the  local  lighting  plant  and  hereafter  it  will  be  operated  by  the 
municipal  authorities. 

CANAL  DOVER,  OHIO.— The  Standard  Motive  Power  Company,  of  New 
York,  will  remove  its  plant  to  Canal  Dover.  The  company  manufactures  loco- 
motives, street  car  motors  and  automobiles. 

COLUMBUS,  OHIO.— Director  of  Public  Works  Immel  has  notified  the 
Columbus  Electric  Company  that  because  of  an  injunction  against  the  city  re- 
straining from  awarding  a  contract  for  city  lighting,  the  present  contract 
which  expires  Oct.  i,  will  not  be  renewed.  The  company  furnishes  620  arc 
lamps,  and  except  for  about  300  lamps  furnished  by  the  municipal  plant,  the 
city  will  likely  be  in  darkness  after  Oct.   i. 

SPRINGFIELD,  OHIO.— The  Springfield  Light  &  Power  Company  has 
elected  directors  and  officers  as  follows.  Directors:  W.  A.  Scott,  Theodore 
Troupe,  John  H.  Miller,  and  Paul  Martin,  Springfield;  H.  J.  Crowley,  Samuel 
DeCoursney  and  L.  C.  S.  Tingley,  of  Philadelphia.  President,  W.  A.  Scott; 
vice-president,  Theodore  Troupe;  secretary-treasurer,  L.  C.  S.  Tingley;  general 
manager,  John  H.  Miller.  The  company  is  owned  by  the  American  Railw.ay 
Company,  of  Philadelphia. 

CLEVELAND,  OHIO.— The  Interstate  Foundry  Company,  of  Cleveland,  has 
completed  its  new  foundry  designed  for  heavy  castir.gs.  It  is  equipped  with 
one  40-ton,  one  25-ton  and  four  5-ton  electric  traveling  cranes.  The  Johnson 
&  Jennings  Company  is  moving  into  its  new  foundry  plant.  There  are  seven 
new  structures.  The  foundry  building  proper  is  110x300  feet;  the  pattern  shop 
37x50  feet,  two  stories;  the  power  house  39x83  feet,  and  the  office  building 
50x75  feet.  The  plant  is  to  be  driven  by  compressed  air  and  electricity  and 
equipped  with   electric   traveling  cranes. 

OTTAWA,  ONT. — An  American  company  which  manufactures  a  metal  called 
"Adamite,"  a  substitute  for  steel,  desires  to  avail  of  10,000  electrical  horse- 
power at  Ottawa.  The  company  will  eventually  take  20,000  horse-power  or 
more. 

OTTAWA,  ONT.— The  Mexican  Light  &  Power  Company,  with  a  capital 
Stock  of  $12,000,000  has  been  incorporated  at  Halifax,  N.  S.,  to  conduct  an  elec- 
tric light,  heat  and  power  business.  The  incorporators  are  B.  F.  Pearson,  R.  E. 
Harris,  C.  E.  Cahan,  H.  A.  Lovett  and  G.  F.  Pearson. 


THE  ELECTRIC   RAILWAY. 


SANTA  CRUZ,  CALIF. — The  Board  of  Supervisors  has  granted  a  franchise 
to  W.  J.  Rodgers  for  an  electric  railway  to  extend  five  miles  from  Watson- 
ville  to  Camp  Goodall,  where  it  is  to  connect  with  a  line  of  steamers  to  run  to 
San  Francisco. 

DOVER,  DEL.— The  Tonapah  Traction  Extension  Company,  of  Philadel- 
phia, has  been  incorporated  here  with  a  capital  of  $1,000,000.  The  incor- 
porators are  Alfred  S.  Ellitt,  Wilmington,  Del.;  E.  L.  Brundette  and  A.  W'. 
Bacon,  Philadelphia,  Pa. 

WASHINGTON,  D.  C. — The  Washington,  Berwyn  &  Laurel  Electric  Rail- 
way has  been  completed  and  the  road  is  now  in  regular  operation.  The  cars 
will  be  operated  by  the  City  and  Suburban  line  until  the  new  company  pro- 
vides its  own  rolling  stock  and  power  house,  which  will  probably  be  a  year 
hence. 

MACON,  GA. — It  is  announced  that  the  merger  of  the  three  street  railway 
lines  of  this  city  has  been  completed  by  the  new  company  taking  over  the 
properties  under  the  ordinance  prepared  by  the  city  council.  The  deal  in- 
volves about  $1,000,000,  and  has  been  arranged  by  Savannah,  Richmond  and 
Macon   capitalists,  who  have   bought  out  Boston  owners  of   two   of   the   lines. 


T.  J.  Carling,  president  of  one  of  the  lines,  will  be  in  control  of  the  operation 
of  the  consolidated  system. 

EVANSVILLE,  IND. — The  Evansville  &  Princeton  Traction  Company  has 
increased  its  capital  from  $100,000  to  $600,000.  Rails  are  now  being  laid,  and 
the  line  will  be  ready  for  service  soon. 

SOUTH  BEND,  IND.— Promoters  of  the  Elkhart,  South  Bend  and  Chicago 
Electric  Railway  have  made  application  for  a  franchise  in  this  city  and  gave 
a  guarantee  bond  of  $5,000  that  the  road  will  be  completed  in  a  year. 

INDIANAPOLIS,  IND.— Of  the  hundred  thousand  people  brought  to  the 
recent  Indiana  State  Fair  two-fifths  were  brought  in  over  the  interurban  lines. 
Their  half-hour  and  hourly  service  proved  to  be  a  strong  competitor  for  the 
steam  roads,  and  there  was  a  perceptible  falling  off  in  the  steam  line  traffic. 

SEYMOUR,  IND. — Representatives  were  in  conference  in  this  city  recently 
concerning  the  construction  of  an  electric  railway  from  Columbus  to  French 
Lick.  An  organization  was  formed  with  W  P.  Masters,  of  Seymour,  as  pres- 
ident and  a  survey  ordered.  Franchises  have  been  granted  for  almost  the  entire 
distance. 

MUNCIE,  IND. — The  Union  Traction  Company  has  stolen  a  march  on  the 
Muncie,  New  Castle  &  Alexandria  Traction  Company  and  is  now  grading  a 
direct  line  from  Muncie  to  Alexandria.  For  months  there  has  been  a  fight 
between  the  traction  companies  for  the  right  of  way,  and  now  both  are  building 
lines   along  parallel   routes. 

SHELBYVILLE,  IND. — A  controlling  interest  has  been  purchased  by  H.  B. 
Smith,  banker,  of  Hartford  City,  Edward  Hawkins,  of  Indianapolis,  and  some 
Eastern  capitalists,  in  the  Indianapolis,  Greenwood  &  Shelbyville  Traction  Com- 
pany, which  will  build  a  line  from  Greenwood  to  Shelbyville.  This  company 
was  incorporated  nearly  a  year  ago.  A  private  right-of-way  was  obtained  and 
considerable  grading  done  when  the  work  was  discontinued  because  the  com- 
pany could  not  finance  the  project.  Capitalists  are  now  behind  the  project, 
and  the  line  will  be  completed  at  once.  The  distance  is  nineteen  miles.  Four- 
teen miles  of  the  Indianapolis  and  Greenwood  line  will  be  used.  The  road  will 
become  a  direct  competitor  of  the  Indianapolis,  Shelbyville  and  Southwestern 
road,  which  was  opened  to  public  service  recently. 

TOPEKA,  KAN. — The  Kansas  City  &  Bonner  Springs  Railway  Company, 
with  headquarters  at  Kansas  City,  Kan.,  was  granted  a  charter.  It  has  a  cap- 
ital of  $500,000.  Stockholders  are  C.  F.  Hutchings,  Samuel  Maher  and  John 
W.  Breidenthal,  of  Kansas  City,  Kan.,  H.  H.  Anderson,  of  Kansas  City, 
Mo.,  and  Edwin  Taylor,  of  Edwardsville.  This  makes  the  third  company  that 
has  taken  out  a  charter  to  build  a  line  from  Kansas  City  to  Bonner  Springs. 
The  first  one  was  taken  out  in  1897,  the  second  in  1899  and  the  third  this 
year.  Beside  these  three  other  concerns  have  been  chartered  at  different  tinies 
to  build  a  line   from  Kansas  City  up  the  Kaw  Valley  to  Lawrence  and  Topeka. 

LOUISVILLE,  KY. — At  the  recent  meeting  of  the  directors  of  the  Louis- 
ville Street  Railway  Company  a  semi-annual  dividend  of  2;^  per  cent,  on 
preferred  stock  was  declared  and  a  quarterly  dividend  of  i  J4  per  cent,  on  the 
common.     No  action  was  taken  on  the  proposed  increase  of  common  stock. 

GRAND  HAVEN,  MICH.— The  work  of  building  the  Grand  Rapids,  Grand 
Kaven  &  Muskegon  Electric  Railway  into  Grand  Haven  from  Spring  Lake, 
has  begun.  The  transfer  of  the  local  street  car  line  to  the  interurban  company 
was    formally   made,    $18,000    being    paid   for    it. 

MEDINA,  N.  Y. — The  Union  Traction  Company  has  been  incorporated  to 
build  and  operate  a  so-mile  railway  along  the  shore  of  Lake  Ontario  from 
Batavia  to  Olcott.  The  capital  is  $600,000.  The  directors  are  I.  H.  Gebille 
and  F.  L.  Downes,  of  Medina,  and  J.  W.  Holmes,  of  Batavia. 

DAYTON,  OHIO. — The  county  commissioners  have  granted  a  25-ye3r 
franchise  along  the  Dayton  and  Brandt  turnpike  to  the  Dayton  &  Kenton 
Traction    Company. 

ALLIANCE,  OHIO.— The  Alliance-Sebring  division  of  the  Stark  Electric 
Railway  is  now  in  operation.  The  Alliance-Canton  section  of  the  road  is 
being  pushed  to  completion. 

COLUMBUS,  OHIO.— The  Ohio  Central  Railway  Company  which  propo.ses 
to  build  a  line  from  Columbus  to  Lancaster  has  applied  for  a  franchise  in 
Columbus.     H.  C.  Werner  is  at  the  head  of  the  company. 

CANTON,  OHIO. — After  a  controversy  lasting  many  months,  the  Stark 
Electric  Railway  Company  has  secured  a  franchise  enabling  its  cars  to  reach 
the  center  of  Canton  without  making  a  traffic  arrangement  with  the  Cantoti- 
Akron  Company. 

NEW  PHILADELPHIA,  OHIO.— The  Canton-New  Philadelphia  Railway 
Company  has  secured  a  franchise  through  BeacL  City,  completing  the  entire 
right  of  way.  The  section  between  Canal  Dover  and  New  Philadelphia  will  be 
placed  in  operation  this  fall. 

KENTON,  OHIO. — W.  P.  Hilands,  of  Chicago,  is  promoting  an  electric  rail- 
way to  extend  from  Kenton  to  Ada  by  way  of  McGuffey,  Foraker,  and  Alger, 
a  distance  of  about  18  miles.  It  is  proposed  to  secure  electric  lighting  fran- 
chises  in  the  various   towns. 

CINCINNATI,  OHIO. — Theodore  Horstman  has  brought  suit  in  the  Supe- 
rio%  Court  to  oust  the  Cincinnati  Street  Railway  Company  from  the  50-year 
francliise  it  holds  under  the  Rogers'  law.  A  permanent  injunction  is  also 
asked  for,  restraining  the  company  from  operating  its  cars  over  the  John 
Street  line,  which  is  the  only  route  involved  in  the  original  suit. 

COLUMBUS,  OHIO.— The  Scioto  Valley  Traction  Company  has  placed  a 
contract  with  the  Carnegie  Company  for  5,500  tons  of  rails  and  with  the  Mt. 
Vernon  Bridge  Company,  Mt.  Vernon,  Ohio,  for  ten  bridges.  The  contracts 
involve  about  $215,000.  The  controlling  interest  in  this  project  was  recently 
purchased  from   the   Everett-Moore  syndicate   by  Columbus  people. 

NEW  PHILADELPHIA,  OHIO.— Major  C.  E.  Mitchner,  who  financed  and 
built  the  Uh'ichsville-New  Philadelphia  Railway,  now  a  part  of  the  Tus- 
carawas Traction  Company,  has  asked  the  county  commissioners  for  a  fran- 
chise along  the  highway  from  New  Philadelphia  to  Newcomerstown.  The  pro- 
posed line  will  pass  through  Beidler,  Tuscarawas,  Seventeen,  Port  Washing- 
ton  and  Glasgow. 
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S5  k  CARL  SCHWARTZ,  late  manager  of  Siemens  &  Halske  Company,  at 
St.  Petersburg,  Russia,  has  arrieed  in  the  United  Sutes.  It  is  the  purpose 
of  Mr.  Schwaru  to  rexnain  in  this  country  and  engage  in  professional  work 
berc. 

yH,  CHARLES  D.  JENNEY,  president  of  the  Jenney  Electric  Manufac- 
turing Company,  of  Indianapolis,  made  the  Chicago  office  of  the  ELEcraiao. 
\^'o(,j»  j^^t,  EvciXEza  a  call  last  week.  The  company  is  doing  a  large  business 
ia  appvatut. 

PROF.  R.  S.  HUTTON,  of  Owens  College,  England,  who  has  been  in  this 
coontry  for  a  short  vacation,  studying  chiefly  electro-chemical  work,  sailed 
laal  week  for  home,  after  a  very  pleasant  and  helpful  holiday,  during  whi^ 
be   miJr   n.i!  >    .\:r..  ri..,n    friends. 

i.L,    president    of    the    Chicago    EUlison    Company,    is 
,,  .,  .^hich  will  build  a  large  central  sution  at  Waukegan, 

III.,  to  supply  tietifii  light  and  power  to  suburban   towns  along  the  shores  of 
IjVc   VJchirsn   from  Highland   Park  to  Waukegan. 

•BART,  manager   of   the  Triumph   Electric   &    Ice   Machine 
r.ati,  was  a  visitor  at  the  Chicago  office  of  the  Ei-ECTaiCAL 
'  ES    recently    while   en    route    to    northern    Michigan    on    a 
expedition   with  several    friends. 

..\.\1   STANLEY,  JR.,   who    went   abroad   immediately    after   the 
tv.  ling  of   the   Institute  in   the    Berkshire   Hills,  has  just   returned 

!.,   Mass.,  where   he   has  been    fitting  up  the   beautiful 
'.c  fete  champctrc  was  given  to  the  members. 
~  /{OROL'GH,  of  the    electrical   exhibits  department  cf 
has  been  doing  some  good  work  in  the  East  dunng 
^ow,   and   took   advantage   also  of  the  opportunity   to 
»:■  .of  the  Institute  and  participate  in  the  discussion. 

"    the   American  steel  manufacturer  has  given  $100,000 

"H  condition  that   it  be  used  for  bread  and  beef  and 

.  ;".s.     He   returned  to   this  counto'   during  the  present 

ucek.      He    wa»   once   a    telegraph    messenger    in    Pittsburg   with    Mr.    Andrew 

(  smfipe 

'  <iE   W.    JACKSON    recently    gave   an    illustrated   lecture   on   the 

^■ne  tunnels  at  the  rooms  in  that  city  of  the  Society  of  Western 

A   large   audience   listened   interestedly    to   the   details  of   the    con- 

.   of  this  unique  subway,  which   is   12  miles  long.      It   will  afford  room 

I    r   .1   iKTivice  of  over   100,000  telephones  Mr.  Jackson  stated. 

MR.  T-   D.   LOCK  WOOD,  the  well-known  expert  of  the  American  Telegraph 
«i.  ■    '    ■  .  >■>  expected  home  in  Boston  next  week  from  England. 

II'  it  the  Russell  in  London.     Mr.  Lockwood  is  an   En- 

g  ....  ....  ...S7  been  prominently  associated  with  Bell  interests  in  this 

t'  1;  as  they  have  existed — an  eventful  period  in  American  electrical 

d-  . 

.MR.  KILLINGWORTH  W.  HEDGES,  of  the  Institute  of  Gvil  Engineers, 
a  well  known  writer  on  electrical  and  engineering  subjects,  arrived  at  New 
Votk  last  week  on  the  Celtic.  Mr.  Hedges  comes  here  as  one  of  the  Light- 
ning Research  Committee,  and  his  purpose  is  to  arouse  interest  in  the  work 
of  contriving  some  absolute  protection  against  lighting.  Mr.  Hedges  hopes 
to  ettablish  some  committees  in  this  country. 

LIEUT.  COL.  H.  A.  YORKE.  of  the  Royal  Engineers,  was  on  board  the 
Celtic,  which  arrived  last  week.  He  comes  on  behalf  of  the  London  Board  <«f 
Trade  to  investigate  American  systems  of  electric  railway  signaling,  and  also 
to  examine  electric  traction  systems.  "I  shall  be  here  about  five  weeks,"  said 
Col.  Yorbe,  "and  shall,  after  investigation,  make  comparisons  between  your 
systems  and  ours."  Col.  Vorke  is  the  I^ndon  Board  of  Trade  railroad  accident 
expert. 

MR  C  IIARLES  J.  GLIDDEN,  of  Lowell,  Mass.,  arrived  in  Paris  last  week. 
hixii.tf  driven  a  i6-hp  Napier  over  five  thousand  miles.  His  driving  days 
.1  thirty  eight.  Mr.  Glidden  started  on  his  tour  from  London,  drove 
>  i.avcn  and  then  shipped  his  machine  to  Dieppe.  A  aummary  of  tbc 
miles  driven  ii  as  follows:  England,  ij^;  Franco,  2.700;  Germany,  608:  Austria, 
>*.a;  Italy,  $08,  Swittrrland,  897;  Spain,  30:  total,  5,135.  Throughout  the  total 
dutance  Mr.  Glidden  expetienced  sixteen  punctures. 

MR  K!>WTN  R  WFFKS.  of  Kansas  City,  has  Yormed  the  engineering  part- 
nership ^cwkirk,  in  that  city,  and  needs  no  introduction 
lo  the  '  t:h  it  is  now  a  good  many  years  since  be  was 
president  .1  uic  Light  '  Mr.  W.  R.  Kendall  ia 
a  graduate  oi  Institute  .  -v.  and  has  been  in  active 
er>F."r.'...^p  ■  i.(^  \«  Vcwlcirk  is  also  a 
"1  -  He  was  on  the 
e«-t  :,  anil  a  member  of 
lb*  Itrai  oi  Smith  and  Conant.  cf  New  York  and  Detroit,  engaged  on  patent 
crnvm*.  «e  The  new  firm  will  make  a  specialty  of  power  generation  and 
d.«' 

^  TTat  many  friends  will  note  with  pleasure  the  new* 
«*  •■"■any.  on  September   18,  of  Mr    Ernest  Kcmpton 

A  of    Lieut. -Cfj.    and    Mrs.    SeefcTd.      Mr.    Adams 

•»  •  '.  •  t.   the  well  V  '       Vrr   who  reorganised 

•  '^  Tly,    was    s  rii    in    the    Niagara 

T"^"  -  -      :    :he  hosts   at    ■. :„tcd    breakfaM   given 

Pnnoe  Henri  :  the  American  "CapUins  if  Industry."     The  younger 

Mr     .^l^»Tr;t.  :    retiring   disposition,    has   done    quietly    a   lot    of   ck- 

c*'  '-I   the  s.dd   of  elcrtncal  invention  and  engineering   and   when   at 

Y-  of  the  editors  of   the   "Scientific  Monthly."     One  or  two  of  hia 

c^  .^'»o  appeared  in  the  pages  of  this  journal. 

WARD,  vice-president,  general   manager  and   director   of 
tl"'  ■   vice  president   and  director  of  the   Postal 

Tr  ;     last    week     on    the     White     Star    liner 

Cc'.: . ,,.    v,...v     .<;*cen    San    Francisco    an-!    Manila    will    he 

compteted   on   July  4.      Three   cable    ships   will    be   engaged   in    the   work   of 
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laying  the  cable.  They  are  the  Silvertown,  the  Colonia,  and  the  Anglia,  and 
one  of  them  has  left  London  to  proceed  to  Manila  via  the  Suez  Canal. 
Another  ship  will  follow  her,  and  the  third  will  go  to  San  Francisco  via 
the  Straits  of  Magellan.  Thus  two  ships  will  work  from  Manila  and  one 
from  San  Francisco,  and  they  will  meet  somewhere  in  midocean  and  the 
cable  will  be  spliced.  The  cable  itself  is  now  being  made  in  London  at 
the  rate  of  fifty  miles  a  day,  and  I  expect  that  it  will  be  finished  in  March." 
Mr.  Ward  is  accompanied  by  Mr.  Thomas  Skinner,  of  London,  who  is  a  director 
<jf    the    Commercial   Cable   Company. 


EDUCATIONAL. 


MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY.— The  department  of 
mechanical  engineering  of  the  Massachusetts  Institute  of  Technology  is  the  sub- 
ject of  a  32-page  pamphlet  just  issued.  A  schedule  of  the  studies,  detailed  de- 
scriptions of  the  courses  and  much  information  on  the  general  subject  are 
given.  The  pamphlet  also  contains  many  half-tone  illustrations  of  the  various 
laboratories,  apparatus,  etc.,  used  in  the  practical  instruction  of  the  students. 
The  equipment  and  the  work  of  the  department  in  its  various  branches  are  fully 
~ct  forth. 

Y.  M.  C.  A. — The  West  Side  Young  Men's  Christian  Association,  318  West 
57th  Street,  New  York,  begins  its  sixth  season's  activities  in  October.  This 
Association  now  has  a  membership  of  over  2,300.  The  current  expenses  are 
$50,000  annually,  less  half  of  which  are  met  by  niembership  fees,  a  small 
amount  by  rentals  and  the  balance  by  donations.  There  are  over  600  students 
<nrolled  in  the  40  evening  educational  classes.  There  are  also  eight  literary, 
musical  and  art  clubs  with  large  memberships.  The  library  contains  48,000 
volumes,  about  15,000  of  which  are  in  the  circulating  department.  Entertain- 
ments, which  are  free  to  members  and  their  friends,  are  given  every  week. 
Meetings,  addressed  by  prominent  men,  are  held  every  Sunday  afternoon  at 
four  o'clock  either  in  the  Association  Auditorium  or  in  Carnegie  Hall.  There 
are  classes  in  gymnastics  every  afternoon  and  evening.  The  Association  has 
a  savings  fund  department,  an  employment  bureau,  dormitory  rooms,  a  res- 
taurant, a  boarding  house  record  and  many  other  features  which  are  helpful 
to  young  men,  especially  to  those  whose  homes  are  not  in  New  York.  This 
Association,  which  has  the  best  equipment  of  any  Y.  M.  C.  A.  in  the  country, 
is  open  to  visitors  at  all  times.  An  attractive  illustrated  catalogue  of  64  pages, 
which  announces  the  privileges  offered  in  the  various  departments,  may  be  ob- 
tained free  by  calling  on  or  addressing  the  Secretary,  318  West  57th  Street, 
New  York. 


^rabe  IKlotes. 


THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  selling  large  num- 
bers of  Packard  "Mogul"  lamps. 

THE  ATWATER  KENT  MFG.  WORKS,  Philadelphia,  have  issued  a  folder 
printed  in  two  colors  describing  "The  Monoplex  Telephone."  This  folder  will 
be  sent  to  anyone  upon  request  and  is  accompanied  by  an  attractive  card 
to  hang  on  the  desk. 

UNITED  ELECTRIC  HEATING  CO.— Supplement  30,  issued  by  the  United 
Electric  Heating  Co.,  of  Detroit,  Mich.,  illustrates  the  latest  additions  to  its 
lines  of  electric  heating  devices,  including  a  new  glue  pot  and  new  cooking 
ovens. 

THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio,  is  preparing  plans  for 
the  building  of  an  addition  to  its  machine  shop.  The  new  building  will  be 
56x336  feet.  A  new  warehouse  is  now  under  course  of  construction,  and  the 
foundations  are  laid  for  a  new  insulation  building. 

THE  OSBURN  FLEXIBLE  CONDUIT  COMPANY,  21  Park  Row,  New 
York,  reports  a  very  brisk  business  at  present  and  that  its  product,  "Flexduct," 
is  meeting  with  great  success  wherever  used.  "Flexduct"  has  recently  been 
put  to  some  very  severe  tests  and  has  been  highly  spokn  of  by  experts. 

PORCELAIN  SPECIALTIES.— A  new  company  for  the  manufacture  of 
electrical  porcelain  specialties  is  being  organized  at  East  Liverpool,  Ohio,  by 
Mr.  T.  F.  Anderson,  who  has  been  identified  with  the  American  Sewer  Pipe 
Company.     A  new  factory  will  soon  be  erected  for  the  new  concern. 

THE  EMPIRE  ELECTRICAL  INSTRUMENT  CO.,  654  Hudson  St.,  New 
York,  has  issued  a  series  of  bulletins  on  its  Empire  instruments.  As  shown  by 
these  bulletins  the  company  produces  ammeters  and  voltmeters  of  every 
style  in  use,  including  the  illuminated  dial  pattern,  portable  type,  switchboard 
pattern,  round  pattern,  etc. 

MR.  WILLIAM  ROCHE,  42  Vesey  St.,  New  York,  the  manufacturer  and 
inventor  of  the  New  Standard  dry  battery,  reports  the  demand  for  his  electric 
gas  lighters  and  portable  flash  lights  as  very  large,  the  simplicity  of  construc- 
tion and  length  of  life  being  special  features  of  these  articles.  The  New  Stan- 
dard  dry   battery   is   peculiarly   adaptable   for  all  of   the  uses   above   mentioned. 

THE  GENERAL  INCANDESCENT  ARC  LIGHT  COMPANY.  New  York, 
in  a  circular  invites  the  trade  to  consult  it  before  placing  orders  for  arc  lights, 
asserting  that  money  will  be  saved  thereby.  Reduced  reproductions  of  the 
company's  various  arc-lamp  bulletins  are  given,  and  the  principal  features  of 
these  lamps  are  pointed  out.  The  circular  is  gotten  up  in  attractive  form  and 
pleasing    color. 

THE  JEWELL  ELECTRICAL  INSTRUMENT  CO.,  which  makes  a  com- 
plete line  of  switchboard  instruments  has  recently  removed  to  61  and  63 
Union  Park  Court,  corner  of  Carroll  Ave.,  Chicago,  111.  In  giving  notice  of 
its  change  of  address,  the  company  issues  instructicns  as  to  how  it  can  be 
reached,  and  the  back  of  its  business  card  contains  specific  directions  for 
locating  its  quarters. 

RENOLD  SILENT  CHAIN.— The  importance  of  Renold  silent  chain  in  the 
field  of  motor  driving  is  demonstrated  by  the  new  bulletin  which  is  devoted  to 
that  subject  exclusively.  Renold  silent  chain  has  been  on  the  market  in  this 
country  not  quite  a  year.  Its  extended  application  is  already  notable.  The 
bulletin  No.  1001  is  issued  by  the  Link  Belt  Engineering  Co.,  of  Philadelphia, 
Pa.,  and  consists  of  12  most  interesting  quarto  pages. 


GENERAL  ELECTRIC  MICA  WORKS.— The  General  Electric  Company 
is  now  employing  over  200  hands  in  its  new  Ottawa  branch  in  sorting  and  ship- 
ping mica.  Machinery  will  be  installed  at  the  Ottawa  works  for  additional 
treatment  of  the  mica,  which  can  be  carried  on  to  better  advantage  and  at 
cheaper  rates  than  in  Schenectady.  When  the  Ottawa  works  are  completed 
2,000  hands  will  be  employed  and  all  of  the  output  of  the  Canadian  mines 
owned  by  the  company  will  be  treated  at  the   Ottawa  works. 

THE  INTERNATIONAL  TELEPHONE  MFG.  CO.,  Chicago,  it  is  re- 
ported, is  having  a  large  demand  for  its  improved  telephone  switchhook.  It 
is  said  that  this  hook  is  one  of  the  most  scientifically  designed  and  durably  con- 
structed telephone  switches  ever  produced.  It  has  r»  restoring  spring  of  more 
than  five  inches  in  length,  made  of  the  best  spring  german  silver  and  has  all 
the  parts  seif-contained,  with  no  rubbing  or  scraping,  excepting  at  the  platinum 
contact  points,  which  form  a  good  positive  connection  at  all  times. 

COALAOC. — A  preparation  called  "Coalaoc"  is  being  marketed  by  Mr. 
M.  A.  Bobrick,  315  Walnut  Street,  St.  Louis,  Mo.  It  is  sprinkled  on  coal 
in  liquid  form  and  is  said  to  harden  the  coal,  thus  making  it  burn  slower 
and  give  increased  heat.  Among  other  claims  made  for  this  substance  is  that, 
besides  effecting  a  saving  in  the  amount  of  coal  consumed  and  giving  addi- 
tional heat,  it  insures  the  consumption  of  smoke.  Mr.  Bobrick  claims  that  this 
preparation  will  effect  a  saving  in  coal  consumption  of  15  to  25  per  cent,  at  a 
cost   of    10    cents   per  ton. 

LAVITE  is  an  anti-corrosive,  unchangeable  insulating  material,  resisting 
heat  to  a  great  degree.  It  is  made  in  practically  any  required  shape,  can  be 
made  for  washers  and  bushings  and  takes  an  accurate  thread.  This  is  the  new 
name  that  the  D.  M.  Steward  Mfg.  Co.,  of  Chattanooga,  Tenn.,  has  given  to 
its  well  known  lava  insulation.  The  name  is  a  coined  word  original  with  the 
Steward  Co.,  with  the  merit  of  being  easily  remembered  and  almost  entirely 
descriptive  of  the  material  of  which  the  insulation  is  made.  The  use  of  this 
insulation  is  increasing  and  with  it  is  a  corresponding  gain  in  familiarity  with 
the  new  word. 

SMITH  &  HEMENWAY  COMPANY.— We  have  just  received  from  the 
Smith  &  Hemenway  Company,  of  296  Broadway,  New  York  City,  a  copy  of  the 
fourth  edition  of  the  Green  Book  of  Haraware  Specialties.  This  book  is  con- 
siderably larger  than  the  last  one.  It  contains  144  pages  of  highly  interesting 
matter  and  is  illustrated  throughout  by  a  number  of  half-tones.  This  book 
contains  illustrations  of  all  articles  manufactured  by  the  Smith  &  Hemenway 
and  Utica  Drop  Forge  &  Too!  Co.'s.  It  is  printed  on  green  paper  and  each 
page  has  a  very  attractive  border  in  orange  around  it.  This  book  will  be  quite 
an  addition  to  the  catalogue  file  of  any  up-to-date  dealer. 

VALLEE  BROS.  ELECTRICAL  CO.,  Philadelphia,  has  recently  issued,  in 
addition  to  its  general  catalogue,  twelve  smaller  catalogues,  each  of  which 
covers  thoroughly  and  in  a  convenient  form  for  ready  reference  a  certain  de- 
partment of  electrical  supplies.  The  list  is  as  follows:  Electric  light  supplies, 
electrical  house  goods,  telephone  apparatus,  tools  for  electrical  purposes,  switch- 
boards and  panel  boards,  electrical  fixtures,  transformers,  electrical  fans, 
dynamos  and  motors,  electrical  instruments,  arc  lamps,  and  line  material. 
They  are  all  attractively  gotten  up  and  are  profusely  illustrated.  The  practical 
value  of  this  idea  can  readily  be  appreciated.  Any  of  these  catalogues  will  be 
promptly  mailed   upon  request. 

THE  HAINES  &  NOYES  CO.,  manufacturer  of  telephone  apparatus,  Chi- 
cago, 111.,  announces  that  it  has  recently  opened  an  Eastern  office,  under 
the  management  of  Mr.  J.  A.  Mears  and  Mr.  F.  H.  Schlesinger,  at  220  Broad- 
way, New  York.  This  office  will  take  care  of  the  entire  Eastern  business  and 
all  prices  in  this  territory  will  be  f.  o.  b.  New  York.  A  full  line  of  stock  and 
samples  will  be  carried,  and  inasmuch  as  both  Mr.  Schlesinger  and  Mr.  Mears 
are  practical  electrical  men  as  well  as  telephone  men,  the  Haines  &  Xoyes  Co. 
states  that  it  feels  sure  that  all  prospective  purchasers  as  well  as  former  cus- 
tomers, will  be  well  taken  care  of.  Mr.  Schlesinger  was  formerly  associated 
with  Stanley  &  Patterson,  as  \\ell  as  with  the  Peru  Elec.  Mfg.  Co.  Mr. 
Mears  is  a  well-known  business  man  of  New  York  City.  The  Haines  &  Noyes 
Co.  requests  that  all  correspondence  coming  from  the  East  be  directed  to  the 
New  York  office. 

ELECTRICAL  SUPPLIES.— Mr.  C.  J.  Harrington,  15  Cortlandt  St.,  New 
York,  has  had  a  large  personal  experience  in  the  electrical  supply  business  and 
fully  understands  the  requirements  of  every  branch  of  the  trade,  especially 
in  the  street  railway  and  telephone  fields.  He  has  pun  based  the  Medbury 
insulating  plant,  which  has  been  dismantled  and  moved  to  Mr.  Harrington's 
Newark  factory,  and  we  are  informed  that  the  same  high-grade  of  insulated 
material  will  be  manufactured  under  his  trade  mark  "Empire,"  instead  of  the 
Medbury  name.  In  addition  to  this  the  Harrington  firm  is  the  sole  Eastern 
representative  of  several  concerns  well  known  in  the  railway  and  electrical 
trade,  among  which  are  the  Banner  Electric  Company,  Youngstown,  Ohio; 
Heil  Railjoint  Welding  Company,  Milwaukee,  Wis.;  --nd  the  Scranton  Fire 
Brick  &  Conduit  Company,  of  Scranton,  Pa.  The  firm  has  secured  space  No. 
6  at  the  Detroit  Convention  this  month,  also  Parlor  E  at  the  Hotel  Cadillac, 
where  it  will  entertain  its  friends. 

IDENTIFICATION  WANTED!— Two  postal  card.s  were  received  at  our 
office  Monday  of  this  week.     One  of  them  bore  the  legend: 

"N.    Y.,    Sep.    27/02. 

"Gentlemen: 

"We  would  like  to  change  our  advertisement  for  next  week.  Please  call 
for  cuts.     Respectfully  yours." 

The  other  read: 

"Electrical    World    and    Engineer,  9/26/02. 

114    Liberty    St.,   N.    Y. 

"Gentlemen: 

"Please  return  the  zinc  etching  used  in  our  "Ai"  of  Aug.  30,  Sept.  6 
and    13,    and   oblige.  Yours  very   truly, " 

Neither  of  them  was  signed,  neither  bore  the  name  of  any  firm  or  any  ad- 
dress; one  of  them  did  not  even  state  what  city  it  hailed  from.  Will  the 
writers  kindly  identify  them  and  thus  enable  our  business  department  to  carry 
out  their  instructions,  and  in  the  meantime  p'^^se  don't  blame  the  advertising 
man. 
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STA.trMKI)  VITHPIED  CO.\r>t'IT  — Mr  B  S  BwmaH.  lio  pcwiatt 
«»4  Mcrcurr  »'  th*  Su»4Md  VKrlA«4  CandsH  Cai»My.  Wf«r«  lanrtef  Ui 
Krw  Yorli  iMaa  oAn  (or  mto^iiift  at  Ikt  Street  RoiJway  CoavcotioB.  reported 
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daet  form*  and  nuldag  a  greater  variety  of  multiple  than  heretofore  known. 
The  eoadmu  00  exhibition  at  the  Street  Railway  Convention  will  show  the  high 
pr«6cieAcy  attained  in  the  art  of  clay  working,  especially  in  such  features  as  the 
gianeg  of  the  conduit  and  the  superior  vitrification.  The  company's  factory 
jj  :,  .  -  ■.  .\,  M-..'.r,T  =r-4  about  January  i  will,  it  is  said,  be  the  largest  in 
1^  v.  the  superior  product,  and  the  reputation  of 

j|,  .  ?.Ir.  Barnard  will  undoubtedly  insure  success  of 

Ikia  coTporBtKm-  It  m^y  ^  *<^1  '°  "lention  a  few  of  the  contracts  awarded  to 
l^i,  ,r,~.-ry.  •fjr»!  »«  fhns^  from  the  Niagara  Falls  Power  Co.,  United  R«il- 
^j,  .  '         '   -.'.   Subway  of  Newcastle,   Pa.,   Richmond  Tele- 

pjj  y  Co..  Electric  Lighting  Co.,  of  Mobile.  Ala.. 

and  \  ;r.cer:r!r«  i ;.  i  ,  v-i.»i  r=.>  ■■,<;,  Tcnn.,  Shreveport,  La.,  Catskill,  N.  Y.,  and 
alao  the  Bell  Telephone  Co.  for  many  of  its  installations  throughout  the  countrr 
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709,611.  SFXO.VDARY  BATTERY;  W.  L.  Silvey,  Dayton,  Ohio.  App.  filed 
Feb.  8,  1902.     A  construction  affording  ease  of  assembling  and  ditsembliac 

7c  (ALLY    OPERATED    RAILWAY    SWITCH;    J.    Loney. 

.■\pp.  filed  June  21,  1902.  The  switch  point  is  raised  aad 
imrcrrd  verttcally  by  a  cam  surface  on  the  rod  connecting  the  cores  of 
two  aolenoidv 

709,6«i.  SAFETY  DEVICE  FOR  MOTOR  VEHICLES;  A.  L.  Riker.  New 
York,  N.  Y.  App.  filed  March  2,  1900.  A  clutch  between  the  motor  and 
drive  ahaft  is  automatically  opened  when  the  weight  of  the  driver  it  re- 
BMTed   from   the  seat. 

709.714.  METHOD  OF  CONTROLLING  THE  ENERGY  DELIVERED  TO 
ELECTRICAL  TRANSLATING  DEVICES;  H.  W.  Leonard,  East  Oran*. 
N.  J.  App.  filed  Jan.  31,  1896  A  method  consisting  in  connecting  the  teraa- 
nalt  of  the  translating  device  between  two  conductors  which  are  electrically 
connected  with  a  source  of  electromotive  force,  and  varying  by  magnetic 
induction  the  relative  potential  of  the  two  conductors  independent  of  and 
without  altering  the  connections  with  the  source  so  that  the  potential  of  ooe 
of  them  it  made  to  become  higher  or  lower  than  that  of  the  other,  whereby 
tbe  current  through  the  translating  device  is  reversed. 

709.746-  TRAIN  SIGNALING  APPARATUS;  W.  D.  Clopton,  Lcwisbort. 
W.  Va.  App.  file  J  Jan.  23,  1902.  An  electrical  coupling  maldn^  a  tl^rough 
circuit  between  car*  when  connected,  but  each  half  adapted  to  doae  ita 
own  circuit  when  the  coupling  is  disconnected. 

709.7J2  MEANS  FOR  HANDLING  TELEGRAPHIC  RECEIVING  TAPES 
FOR  TRANSLATION;  P.  B.  Delany,  South  Orange.  N.  J.  App.  fikd 
Dec.  1$,  1896.  This  invention  consists  of  a  device  for  pulling  the  tape 
with  the  received  message  recorded  thereon  across  the  translators'  deak  ia 
definite  lengths  at  a  time,  quickly  and  for  convenience  of  translation  abeot 
two  feet  at  each  movement. 

709.762.  COUPLING  FOR  CONDUIT  RODS;  J.  F.  Greaves,  Su  Louia.  Uo. 
App    filed  April  7,   1902.     Details. 

709.798  RAILWAY  SIGNALING  APPARATUS;  E.  Rowe.  Indiana,  Pa. 
App.  filed  June  t,  1901.  Apparatus  whereby  the  signal  and  other  opentara 
along  tbe  roadway  can  communicate  by  telephone  with  enginecra  on  tralaa 
at  any  part  of  the  road. 

yo94o«  ELECTRICAL  INDICATORS;  H.  S.  Tittle.  Los  Angele*.  Calif. 
App.  filed  Nov.  29.  1901.  An  electrically  operated  cash  register  in  whi.^ 
the  movable  index  can  be  stopped  at  any  predetermined  time  or  place. 

709.808  CARBORUNDUM  ARTICLES  AND  PROCESS  OF  MAKI.VC 
SAME;  F  J  Tone.  Niagara  Falls.  N.  Y.  App.  filed  Jan.  a.  1901.  (See 
Current  New*  and  Notes.) 

709.II7  ELECTROLYTICALLY  TREATING  ORES;  C.  E.  Dolbear.  Boaloa. 
Maaa.    App.  filed  June  3,  1901.     (See  Current  N   *s  and  Kotea.) 

7op4il.     ELECTRIC  CLOCK:  Newton  Harriaon.  New  York.  N.  Y.    App.  filed 
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MO   AND   DRIVING  GEAR;   J.   L.  Creveling. 

.Nrr    Jiled  Nov.   i8.   1901.     A  oiodification  of  the  pie- 


Electrical  World  and  Engineer 

THE  CONSOLIDATION  OF  "THE  ELECTRICAL  WORLD"  AND  "ELECTRICAL  ENGINEER." 


Vol.  XL. 


NEW    YORK,    SATURDAY,    OCTOBER    ii,    1902. 


No.  15. 


ELECTRICAL  WORLD  AND  ENGINEER 

(Incorporated.) 

IH  LIBERTY  STREET,  NEW  YORK. 

published  weekly. 
Telephone  Call:  4044  Cortl.\ndt.       Cable  Address:   Electrical,  New  York. 

J.  M.  Wakeman, President  anJ  General  Manager. 

Chicago  Office, .1139   Monadnock   Block. 

Philadelphia   Office, 929    Chestnut   Street. 

European  Office, A.   C.  Sliaw,  Manager. 

Hastings  House,  Norfolk  St.,  Strand,  London,  England. 

T.  C.  Martin  and   VV.   D.   Weaver, Editors. 

T.    R.    Taltavall, Associate    Editor. 


NOTICE  TO  READERS 

WHO  ARE  NOT  SUBSCRIBERS. 

The  Electrical  World  and  Engineer  is  not  returnable  from  the  newsdealer. 
If  you  desire  to  purchase  the  paper  from  a  dealer  it  will  be  to  your  advantage  to 
notify  him  that  you  will  want  it,  in  order  to  insure  his  having  a  copy  for  you. 
If  you  wish  to  leceive  the  paper  regularly,  please  send  in  your  subscription  so 
that  we  can  mail  it  to  you  direct. 

Single  copies  are  lo  cents  each.  The  S2  copies  for  the  entire  year  cost  $3.00 
In  advance.     Please   send   remittance   with  your   subscription  order. 

ELECTRICAL  WORLD  AND  ENGINEER. 
SPECIAL  ANNOUNCEMENT  TO  ADVERTISERS. 

The  attention  of  advertisers  is  directed  to  an  important  announcement  appear- 
ing on  page  xviii  of  the  advertising  section  of  this  issue,  on  the  subject  of  the 
new  schedule  of  advertising  rates  taking  effect  January  i,  1903. 

NOTICE  TO  ADVERTISERS 

Change  in  advertisements  intended  for  a  particular  issue  should  reach  tlic 
office  of  the  ELECTRICAL  WORLD  AND  ENGINEER  by  10  A.  M.  MON- 
DAY of  the  week  of  issue.  New  advertisements  can  be  received  up  to  noon  of 
Tuesday   of  the  week  of   issue. 

The  first  issue  of  each  month  is  an  export  issue,  having  an  extraordinarily 
large  foreign  circulation  in  addition  to  the  regular  domestic  and  foreign  circula 
tion  of  this  paper. 

TERMS  OF  SUBSCRIPTION 

United  States,  Canada  or  Mexico, per  year,   $3.00 

Foreign  Countries,  within  the  Postal  Union, 6.00 

Great  Britain  and   Ireland, 25   shillings 

Germany, 2S   marks 

France, 31    francs 

.Single  Copies, "     "     "     '    „-'° 

'  Remittances  for  foreign  subscriptions  may  be  made  through  our  European  office. 

In  requesting  your  address  changed  give  OLD  as  well  as  new  address. 
Copyright,  1902,  by  Electrical  World  and  Engineer.  Incorporated. 
Entered  as  second-class  mail  matter  at  the  New  York  Post  Office. 

NEW   YORK,    SATURDAY,    OCTOBER    ii,    1902. 

CONTENTS. 

Editorial    5^5 

The  John  Fritz  Medal  and  Banquet    568 

■  Labor  and  Capital   in  the   Trolley  Field 508 

Metric    System    in   Great    Britain 568 

Long  Transmission  from  a  Steam  Station  for  Electric  Traction 569 

Underground   Work    for   Telephone    E.xchanges — VI.      By   Arthur  V.    Ab- 
bott,   C.    E 576 

Recent   Electrochemical  Developments.      By  Clinton   Paul  Townsend 578 

-■  The    Installation  of    Electrical    Machinery   in   the   Tropics.      By    Chas.    H. 

f         Hines    580 

■  The  British   Pacific    Cable     i8i 

I  Rapid   Transit    at   the    St.    Louis    Fair    S8i 

'  Another  Water-Power    Project  in    Canada ,■ 582 

f  New    Telephone    Patents     582 

r  Current    News   and   Notes    584 

►  Letters  to  the  Editors: 

,      Motors  in  Steel  Works.     By  Wm.  T.   Dean 584 

I      The  Effect  of  Electric   Waves  on   the   Human   Brain.     By  A.    Frederick 

'     .     Collins     584 

!*  Digest  of    Current   Electrical    Literature    585 

'  New    Book     589 

Ji  Gaily    Telephone    Transmitter     589 

I  "Ceco"    Electrical    Machinery    .S9o 

Printing    Press    Motor    Control     59 1 

.\  New  Deflecting  Fan   Motor    592 

,  Xew   Form  of  Incandescent   Lamp    592 

'  Departments: 

I      Financial     Intelligence     593 

;      Commercial     Intelligence     594 

General    News    596 

Trade  Notes  59S 

Record  of  Electrical    Patents    590 

Convention  of  American    Street   Railway    Association Supplement 

Convention   of   International    Association  of   Municipal   Electricians.SuppIemcnt 


Street  Railway  Problems. 

The  meeting  which  has  been  held  this  week  at  Detroit  by  the  Amer- 
ican Street  Railway  Association  has  been  of  wonted  magnitude  and 
well-sustained  interest.  As  was  pointed  out  in  these  pages  last  week, 
the  city  chosen  for  the  annual  convention  this  year  has  many  attrac- 
tions for  street  railway  men,  whether  from  the  standpoint  of  historical 
associations  or  because  of  the  interesting  developments  that  have 
made  Detroit  the  center  of  a  vast  network  of  rural  and  interurban 
trolley  lines.  This  outreaching  for  new  territory  and  exterior  con- 
nections, as  evidenced  by  the  long-distance  trolley  system  of  Mich- 
igan, is  indeed  symptomatic  of  the  whole  attitude  of  the  electric 
railway  art,  and  of  the  newer  conditions  that  were  so  admirably  de- 
lineated and  emphasized  by  Mr.  Vreeland  in  his  broad-visioned  presi- 
dential address — one  of  the  best  that  the  association  has  ever  heard. 


Perhaps  it  was  only  natural  that  a  street  railway  manager  who 
began  his  brilliant  career  on  steam  railroads,  should  be  keen  and 
prompt  to  see  the  wider  aspects  of  the  industry  in  which  he  is  one 
of  the  most  conspicuous  figures ;  but  be  that  as  it  may,  there  is  no 
denying  that  President  Vreeland  touched  deftly  on  the  topics  about 
which  we  are  all  thinking,  and  showed  in  many  luminous  passages 
how  wide  is  the  field  of  the  "street  car"  and  the  "trolley."  Indeed, 
he  did  not  overstate  the  case  when  he  said  :  "It  should  be  understood 
that  the  Association  is  not  merely  a  street  railway  association,  but 
its  scope  covers  the  entire  field  of  electric  railway  transportation." 
This  is  true,  even  though  it  may  not  be  necessary  or  judicious  to 
change  the  name  of  the  Association  in  order  to  conform  with  the 
facts.  An  analogous  case  is  presented  in  the  National  Electric  Light 
Association,  most  of  whose  members  are  to-day  selling  a  large  pro- 
portion of  their  current  to  run  motors,  lift  elevators,  feed  storage 
batteries,  perform  electrometallurgical  operations,  supply  telegraph 
and  telephone  plants  and  help  any  lady  «..url  her  hair  or  ply  the 
chafing  dish  in  domestic  seckuion.  In  all  branches  of  electricity, 
"the  greater  lltes  before,"  and  in  none  more  irresistibly  than  in  that 
of  electric  traction. 


It  is  in  reality  quite  significant  and  suggestive  that  the  president 
of  a  street  railway  association,  himself  the  active,  vigilant  manager 
of  the  greatest  urban  street  car  system  in  t'  e  world,  devoted  the 
major  part  of  a  strong  "inaugural  message"  to  questions  outside  the 
narrower  and  more  itnmediately  pressing  topics  of  city  transporta- 
tion. To  those  of  us  who  dwell  in  city  limits,  it  would  seem  that 
there  alone  are  difficulties  and  needs  enough  to  demand  the  best 
ability  of  the  times;  but  Mr.  Vreeland  showed  how  the  ubiquitous 
trolley  and  the  all-prevading  electric  motor  has  opened  up  novel 
vi.stas  that  it  will  take  many  years  to  make  familiar. 


We  find  him  talking  about  interurban  roads,  long--distance  service, 
exchange  of  traffic  with  old  steam  roads,  freight  and  express  by 
trolley,  and  the  deep  interest  shown  by  trunk  steam  railroad  manage- 
ment in  what  lies  ahead  at  no  very  distant  future.  The  demands  on 
ability  and  capital  in  these  new  departures  is  tremendous,  but  the 
engineers,  such  as  Sprague,  Arnold,  Potter,  Stillwell,  Lamme  and 
others,  who  have  launched  us  all  on  these  newer  and  greater  enter- 
prises are  fully  able  with  the  financial  support  that  is  so  generously 
given  them,  to  win  abundant  success,  and  to  make,  in  due  time,  the 
whole  domain  of  transportation  thoroughly  electrical. 
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International  Regulation  of  Wireless  Telegraphy. 

Those  who  would  put  under  close  governmental  supervibion 
■'natural  monopolies"  arc  welcome  to  what  comfort  they  can  find 
in  a  movement  no.v  on  foot  to  curb  wireless  telegraphy,  owing  to  its 
claim  on  the  ether  of  the  universe  as  a  medium  of  transmission.  The 
thought  of  a  French  message  traversing  the  ether  over  and  in  German 
soil — or  of  a  meNsage  proceeding  from  any  source  without  bureau- 
cratic supervision — was  evidently  disturbing  to  the  Kaiser,  and  he 
has  taken  the  initiative  in  a  movement  having  for  its  object  to  bring 
ihe  new  art  luidcr  international  governmental  control.  One  can 
readily  agree  with  the  German  government,  which  has  taken  up  the 
matter  so  seriously,  that  wireless  telegraphy  most  nearly  approaches 
to  what  has  been  vaguely  denominated  by  the  term  "natural  mon- 
opoly," and  reasonably  admits  of  some  international  control ;  but 
we  have  a  suspicion  that  had  Slaby  instead  of  Marconi  controlled 
the  new  art,  the  German  representations  m.ade  to  other  States  would 
probably  have  been  confined  to  the  political  and  maritime  aspects 
of  the  question,  and  such  great  concern  would  not  be  manifested 
in  relation  to  the  plans  of  the  Marconi  Company,  which  are  pro- 
nounced as  threatening  a  commercial  monopoly.  Moreover,  if  Prof. 
Slaby,  who  appears  to  be  very  close  to  the  German  government,  has 
really  perfected  a  practical  system  of  syntonic  wireless  telegraphy  as 
is  claimed,  that  part  of  the  representations  set  forth  which  relates 
to  interference  loses  in  considerable  part  its  force. 


As  reported  by  a  correspondent  of  the  London  Times,  the  Ger- 
man government  has  invited  England,  France,  Russia,  Italy,  Austria- 
Hungary  and  the  United  States  to  make  arrangc*nents  for  a  meet- 
ing of  delegates  to  provide  for  an  international  congress  on  the  sub- 
ject of  wireless  telegraphy.  The  principal  work  of  the  proposed 
congress  will  be  to  draw  up  rules  settling  the  conditions  under  which 
the  establishment  of  stations  for  wireless  telegraphy  shall  be  allowed, 
and  the  ultimate  co-operation  of  all  maritime  states  is  contemplated. 
It  is  announced  that  the  proposal  of  the  GcTuian  government  has 
been  met  in  a  friendly  spirit  by  the  governments  interested,  and  that 
the  appointment  of  delegates  by  these  powers  may  be  anticipated 
in  the  near  future.  It  must  be  admitted  that  in  the  present  state  of 
the  art  the  matter  of  interference — either  with  or  without  design — is 
a  vital  one,  and  to  this  extent  some  agreement  may  be  advisable 
among  the  nations  of  the  world,  particularly  as  concerns  maritime 
wireless  telegraphy.  It  may  be  recalled  that  at  the  time  of  one  of 
the  yacht  races  off  New  York,  the  wireless  telegraph  service  was 
rendered  almost  entirely  useless,  owing,  it  was  charged,  to  inter- 
ference set  up  by  one  of  the  wireless  companies.  It  is  sincerely  to 
be  hoped,  however,  that  any  regulation  that  may  be  decided  upon  at 
the  proposed  conference  will  be  confined  to  the  narrowest  possible 
compass  consistent  with  the  object  to  derive  for  the  public  the  great- 
est possible  benefit  from  the  new  art.  Governmental  regulation  is 
always  an  evil  only  to  be  excused  on  the  score  of  tending  to  the  pre- 
vention of  a  greater  evil.  The  manner  in  which  electrical  develop- 
ment in  Great  Hritain  has  been  tranunclcd  by  regulations  laid  down 
in  the  early  days  of  the  art  is  an  ubjcct  lesson  that  should  not  escape 
those  who  would  lay  down  regulations  affecting  an  art  which  as  yet 
is   only   in   an   embryo  state  of  development. 

Thv.  Metric  Systkm. 

F.lsewhcre  we  reprint  a  consular  report  to  the  State  Department 
on  the  status  of  the  metric  system  movement  in  Great  Britain,  which. 
it  will  be  seen,  is  extremely  encournRJn.i?.  The^  advocacy  of  the  rc- 
fi>rm  by  the  colonial  premiers  will  imdoubtedly  have  a  powerful 
influence,  and  with  almost  .^00  members  of  Parliament  pledged  in 
favor  of  the  adoption  of  the  systen".  besides  all  the  chambers  of  Com- 
merce, nearly  all  the  school  boards,  and  the  trade  unions,  the  pros- 
pects of  the  passage  of  a  bill  in  the  near  future  by  the  British  Parlia- 


ment are  indeed  promising.  This  situation  renders  it  extremely  im- 
portant  thai  our  Congress  should  at  the  earliest  possible  momtat 
take  action  on  the  metric  bill  before  it.  It  is  quite  probable  that  sack 
action  would  be  favorable,  and  if  taken  in  time  would  relieve  ut 
from  the  alternative  of  later  being  placed  in  the  position  of  roereiy 
following  in  the  fo<jtsteps  of  Great  Britain;  for  the  adoption  of  the 
system  by  that  country  would,  from  the  bearing  on  export  trade, 
inevitably  drive  us  to  it  regardless  of  all  other  considerations.  At 
the  recent  session  of  Congress,  the  House  Committee  on  Rules 
favore-d  the  bill  to  the  extent  of  pledging  that  it  would  be  graatcd 
a  day  for  consideration,  but  owing  to  an  adjournment  of  Congre&t 
earlier  than  was  expected,  it  was  laid  over.  The  bill  will  undoubtedly 
bo  brought  up  at  the  coming  session,  and  unless  its  friends  arc 
grievously  mistaken  in  their  canvass,  a  large  majority  will  register 
approval  of  the  desire  of  the  enlightened  to  be  relieved  from  the  in- 
cubus of  the  present  abominable  system  of  weights  and  measures. 


In  this  connection  we  may  refer  to  the  outcome  of  an  inddat 
rclatmg  to  the  metric  movement  in  this  country.  Last  spring  a 
protest  issued  in  the  name  of  the  American  Society  of  Mechanical 
Engineers  against  the  metric  bill  was  widely  circulated,  the  pro- 
test being  signed  by  several  members  of  the  society  well  known  a* 
unequivocal  opponents  of  the  metric  system.  One  of  these  in  an 
article  sent  to  this  journal  attacking  the  system,  specifically  stated 
that  the  protest  referred  to  was  issued  by  the  American  Society  of 
Mechanical  Engineers.  In  view  of  the  warm  favor  accorded  die 
measure  by  mechanical  engineers,  as  expressed  in  resolutions  of 
some  of  their  representative  bodies  and  in  testimony  before  the  com- 
mittee having  the  bill  under  consideration,  we  expressed  at  the  tin»e 
our  disbelief  that  the  protest  conveyed  the  opinion  of  the  majorit} 
of  the  members  of  the  national  professional  body.  That  this  sur- 
mise was  correct  was  later  made  evident  at  the  Boston  meeting  of 
the  society.  At  this  meeting  a  member  took  the  floor  to  warmly  pro- 
test against  the  action  which  made  it  appear  that  the  American 
Society  of  Mechanical  Engineers  was  strongly  opposed  to  the  intro- 
duction of  the  metric  system  into  the  shops  of  this  country,  and 
subsequently  a  resolution  was  adopted  administering  inferentiallj 
a  stinging  rebuke  to  those  who  misrepresented  the  opinion  of  the 
society,  and  ordering  that  "the  present  metric  opposition  commitirf 
be  excused  from  furthej-  considering  the  subject  before  it,  and  mcrn 
bers  be  appointed  thereon  who  are  more  in  harmony  with  the  custoni5 
and  practices  of  this  Society.*  We  refer  to  this  incident  fc»r  the 
reason  that  some  may  have  been  deceived  by  the  action  thus  con- 
demned into  believing  that  the  metric  bill  was  viewed  with  disfavor 
by  the  mechanical  engineering  profession. 

•♦  —  — 

State  Electric  Light  Associations. 

W'c  have  on   several  occasions  referred  to  the  good  work  being 
d<Mic  by  the  smaller  central  station  associations,  the  list  of  which  b-v 
<i\iring  Jje  past  several  years  been  considerably  augmented      Whilf 
the  papers  presented  at  the  meetings  of  these  bodies  usually  contain 
little  of  general   value   from    the  electrical   engineering   >-;      " 
they  treat  as  a  rule  of  matters  of  live  interest  to  the  memln  • 
together  with  the  discussions,  give  an  indication  of  the  state  of  devd 
opment   of    smaller   central    stations    which   otherwise   it   would  V 
difficult  to  obtain.    Of  the  3.500  central  stations  in  this  country,  pi'  i 
ably  2.500  do  not  have  on  their  staff  a  professed  electrical  engineer. 
and  the  management  i-^  apt  to  have  little  touch  with  current    '  ' 

development.  The  benefit  is.  therefore,  obvious  of  local  a>~ 
at  which  superintendents  and  managers  may  meet  to  exchange  notes. 
li-^ten  to  the  reading  of  papers  treating  of  problems  of  the  kind  whid« 
they  encounter,  and  through  the  enterprise  of  manufacturers  and 
supply  dealers  have  brought  to  their  attention  the  latest  improve- 
ments in  the  art.    An  additional  value  is  frequently  given  the  meet- 
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ings  by  the  presence  of  a  professor  of  a  State  college,  who,  as  a  trained 
expositor,  performs  a  good  ofifice  in  imparting  information  of  prac- 
tical educational  value.  It  has  also  become  the  custom  for  manu- 
facturing companies  to  detail  members  of  their  technical  stafifs  to 
prepare  papers  for  such  meeting,  and  while  such  contributions  are 
naturally  ex  parte,  they  nevertheless  serve   a  good   end. 


holding  to  the  schedule  under  more  severe  traffic  conditions  and  in 
getting  back  to  it  after  unusual  delays,  the  average  power  factor  of 
the  .system,  its  working  efficiency  in  watts  per  car-mile,  and  so  forth. 


One  of  the  latest  of  these  bodies  is  the  Indiana  Electrical  Associa- 
tion,  the   sessions   of   which   were   recently    reported   in   our   pages. 
Should  the  standard  of  the  inaugural  metting  be  kept  up,  this  asso- 
ciation will  take  a  high  rank  among  the  State  bodies ;   for  without 
'  aid    from    the    foreign    sources    above    referred    to,    an    excellent 
programme   was   successfully   disposed   of.     As   at   the   meetings  of 
most  of  the  State  associations,  the  question  of  relations  with  cus- 
tomers was  well  to  the  front,  and,  as  usual,  flat  vs.  meter  rates  re- 
]  ceived  discussion.    Flat  rates  were  unanimously  condemned,  but  the 
'   difficulties  met  in  educating  customers  to  the  equity  of  the  meter  were 
not   at    all    minimized — on    the    contrary,    were    shown    to    form    a 
j   matter  of  vital  concern.     As  we  recently  pointed  out,  it  is  one  thing 
■   to  demonstrate  irrefragibly  the  equity  of  any  charging  system,  but 
,   quite  another  to  induce  the  public  to  accept  the  conclusions.     In  con- 
demning simple  methods  of  charging,  the  obstacles  to  better  practices 
'    are  usually  ignored ;  and  if  these  are  considerable  in  passing   from 
flat  to  meter  rates,  how  much  more  must  they  necessarily  be  in  the 
adoption  of  the  more  complicated  systems  now  receiving  attention. 
.    This  is  not  said  in  discouragement  of  efforts  to  put  in  practice  the 
several  rational  systems  now  being  advocated,  but  once  more  to  direct 
attention  to  a  side  of  the  question  that  has  been  too  largely  ignored. 
In  the  discussions,  open  arcs  suffered  badly  in  comparison  with  the 
j    enclosed  types.    This  but  echoes  the  opinion  of  similar  gatherings  of 
the  past  several  years,  and  if  the  open  arc   still   has   friends,   it  is 
high  time  that  they  appeared  on  the  forum. 


Alternating-current  Railways. 

We  are  glad  to  note  that  at  last  the  much-exploited  Valtellina 
railway  is  in  regular  commercial  operation.  It  has  been  for  so  con- 
siderable a  period  in  the  experimental  stage  that  we  began  to  fear 
it  had  come  to  some  manner  of  grief  not  laid  down  in  the  programme. 
Our  readers  will  doubtless  recollect  that  this  is  the  famous  Ganz 
three-phase  road,  of  which  so  much  was  heard  during  the  spectacular 
"Inner  Circle,"  litigation  of  some  months  since.  In  view  of  the 
awakened  interest  in  alternating-current  motors  for  traction  pur- 
poses, the  commercial  operation  of  the  Valtellina  line  is  of  no  small 
importance,  and  we  greatly  regret  that  its  location  will  detract  from 
its  value  as  an  object  lesson  to  American  engineers.  It  is  a  very 
difficult  matter  to  get  authoritative  facts  about  the  working  of  Con- 
tinental electric  railways  and  transmission  plants,  for  our  excellent 
foreign  contemporaries  seldom  go  into  such  matters  in  great  detail. 
It  is  sufficiently  obvious  from  formal  beginning  of  conmiercial  oper- 
ations that  the  road  is  regarded  by  the  Italian  Government  as  thor- 
oughly workable,  but  it  is  not  the  general  conditions  of  operation 
that  are  interesting  and  important  to  the  engineer  so  much  as  the 
special  performance  of  the  line  in  certain  important  respects.  There 
seems  to  be  no  doubt  that  several  of  the  foreign  polyphase  roads  are 
in  good  operative  condition,  but  the  vital  question  is :  How  far 
would  this  condition  be  satisfactory  for  suburban  and  interurban 
work,  judged  by  American  standards?  This  is  a  matter  not  to  be 
determined  by  papers  dealing  in  general  description,  nor  by  casual 
inspection  by  engineers  who  chance  upon  them  in  traveling,  but  by 
a  patient  and  somewhat  protracted  study  of  their  everyday  operation. 
The  questions  that  need  to  be  answered  are  practical  ones,  touching 
the  performance  of  the  double  trolley  system,  the  repairs  on  control- 
lers and  accessories,  the  problem  of  speed  variation  presented  in 


The  Valtellina  road  is  rather  the  most  ambitious  and  interesting 
of  these  polyphase  systems  on  account  of  its  considerable  length,  and 
I)ariicularly  by  reason  of  the  concatenated  arrangement  of  the  motors, 
claimed  by  the  engineers  to  give  results  comparable  with  the  series- 
parallel  control  of  direct-current  motors.  It  is  the  practical  sub- 
stantiation or  reputation  of  this  claim  that  involves  the  key  to  the 
whole  situat.  on.  Until  some  alternating  motor  system,  polyphase  or 
other,  gains  such  a  power  of  speed  control,  any  alternating-current 
railway  system  must  be  rather  limited  in  its  application.  The  mere 
matter  of  making  up  time,  so  as  to  reorganize  a  disordered  schedule, 
is  of  very  great  practical  importance  in  railway  working,  and  any 
motor  system  that  has  not  a  reasonably  efficient  reserve  of  speed  is 
put  at  a  serious  disadvantage.  For  certain  classes  of  work  such  a 
power  is  of  relatively  small  account,  in  others  it  is  fundamentally 
important.  One  of  the  chief  claims  to  consideration  of  the  new  VVest- 
inghouse  and  Arnold  systems  is  their  flexibility  in  this  respect,  and 
the  same  may  be  said  of  the  system  based  on  the  Ward  Leonard 
method  of  control,  now  being  brought  out  by  Huber  at  the  Oerlikon 
works.  It  is  safe  to  say  that  any  alternating  system  having  really 
good  and  efficient  speed  control  will  get  at  least  a  respectful  hearing. 
and  will  probably  have  an  immediate  field  of  usefulness.  If  the  Ganz 
Company  has  secured  what  Blathy  asserted  in  his  evidence  in 
London,  then  the  Valtellina  road  should  eventually  score  a  success 
in  spite  of  all  the  difficulties  inherent  in  the  double  trolley,  which, 
by  the  way,  seems  to  be  much  less  feared  abroad  than  here.  If  we 
look  back  over  the  almost  intolerable  troubles  that  the  early  forms 
of  trolley  exhibited  in  this  country,  and  then  contemplate  the  re- 
liability of  the  overhead  trolley  in  its  present  form,  we  need  have 
small  fear  of  the  ultimate  result  in  using  a  double  trolley  system. 


But  this  matter  of  speed  control  is  all  important.  While  it  is 
perfectly  true,  as  we  have  more  than  once  remarked,  that  polyphase 
mptors  can  be  varied  in  speed  by  rheostats  in  the  secondaries  on  just 
the  same  terms  once  obtained  in  the  direct-current  railway  motors, 
it  is  notorious  that  in  this  latter  case  rheostatic  control  is  a  thing  of 
the  past  as  regards  serious  undertakings.  A  thoroughly  successful 
alternating  system  must  embody  not  only  the  equivalent  of  series- 
parallel  control,  but  lend  itelf  readily  to  the  multiple-unit  control 
that  is  at  present  so  importai  :  a  feature  in  the  larger  work  of  the 
electric  railway.  How  nearly  will  the  system  used  on  the  Valtellina 
line  meet  these  somewhat  exacting  requirements  ?  .-Knd  how,  in 
fact,  will  any  of  the  systems  yet  proposed  meet  them?  These  are 
questions  which  must  be  answered  by  experience  in  actual  railway 
operation,  which  seem  likely  soon  to  be  acquired.  Of  the  very 
material  advantages  which  arc  given  by  an  alternating  distribution 
we  have  little  need  to  spark,  and  we  fully  realize  that  they  are  very 
inadequately  secured  by  the  ordinary  distribution  to  substations 
with  rotaries.  With  the  situation  awaiting  development,  we  are 
heartily  glad  that  American  engineers  like  Messrs.  Arnold  and 
Lamme  have  tackled  the  problem  in  dead  earnest.  With  several  of 
Brown's  roads  in  regular  operation,  the  Valtellina  line  finally  open, 
and  Huber  at  work  on  the  single-phase  line  of  attack,  it  is  high  time 
that  we  on  this  side  of  the  water  should  get  into  the  game.  In  some 
form  or  other  alternating  current  is  going  to  be  extensively  used  in 
the  larger  developments  of  electric  railroading,  and  the  more  workers 
the  sooner  success  will  come.  The  roads  to  be  equipped  in  this 
country  we  shall  watch  with  eager  interest,  and  we  hope  for  full  and 
early  reports  on  the  various  foreign  systems.  Every  bit  of  experi- 
ence, successful  or  not,  is  valuable  to  the  engineer. 
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The  John  Fritz  Medal  and  Banquet. 


The  cigluicth  birthday  of  Mr.  John  Fritz,  ijie  distinguished  iron- 
master and  inventor,  of  Bethlehem,  Pa.,  will  be  celebrated  by  a  dinner 
given  in  his  honor  at  the  Waldorf-Astoria,  in  the  ballroom,  on  Fri* 
flay,  October  31st.  This  banquet  will  also  signalize  the  successful 
founding  of  the  John  Fritz  Gold  Medal,  for  achievement  in  the  in- 
dustrial sciences,  the  niudal  to  be  awarded  annually  by  a  committee 
of  members  of  the  American  Society  of  Civil  Engineers,  the  Amer- 
ican Society  of  Mechanical  Engineers,  the  American  Institute  of 
Mining  Engineers,  and  the  American  Institute  of  Electrical  En- 
gineers. 

The  organizing  committee  having  the  matter  in  charge  on  behalf 
of  these  various  societies  has  already  raised  $6,000.  representing  the 
cf)ntributions  of  some  500  of  the  leading  members  of  the  engineering 
professions  in  this  country  and  in  Europe.  The  medal  itself  has  been 
entrusted  to  the  American  sculptor,  Mr.  Victor  D.  Brenner,  who  has 
succeeded  in  designing  a  medal  which  is  regarded  by  connoisseurs 
as  a  fine  piece  of  work,  while  the  friends  of  Mr.  Fritz  speak  of  it  as 
an  eminently  vigorous  and  faithful  portraiture.  This  foundation 
and  the  banquet  which  is  to  celebrate  it  have  excited  the  utmost  in- 
terest in  engineering  circles,  and  arc  an  indication  of  the  consider- 
ation being  given  in  these  flourishing  times  of  the  iron  and  steel 
industry  to  the  higher  aspects  of  the  industrial  aits  to  which  those 
metals  are  an  indispensable  necessity.  It  is  understood,  moreover, 
that  this  is  the  first  time  upon  which  the  four  great  engineering 
societies  have  got  together  for  the  accomplishment  of  any  such  pur- 
pose, and  there  can  be  no  doubt  that  the  award  of  the  medal  each  year 
will  be  considered  a  distinction  of  the  highest  honor.  No  award  of 
the  medal  is  to  be  made  unlcs.-,  the  candidate's  name  has  been  under 
consideration  by  the  Board  of  Award  for  at  least  one  year,  and  it 
is  proposed  that  this  board  shall  consist  of  16  members,  four  from 
each  society,  selected  by  the  governing  council  of  each,  to  hold  office 
for  one,  two,  three  and  four  years.  In  case  of  the  non-participation 
in  any  year  of  one  of  the  societies,  the  award  is  to  be  made  by  the 
representatives  of  the  remaining  societies. 

The  ban(|uet  at  the  Waldorf  will  be  acconii)anied  by  many  inter- 
esting features  and  the  speakers  selected  are  to  respond  not  only 
for  each  branch  of  the  (.nginccring  and  mechanical  arts,  but  for  the 
Army  and  the  Navy  and  allied  interests.  It  is  worthy  of  mention  that 
sevtral  contributions  to  the  Medal  Fund  have  been  received  from 
abroad  and  that  a  number  of  foreign  gentlemen  will  participate  in 
the  banquet.  The  electrical  profession  and  interests  are  well  to  the 
front  in  the  subscriptions  to  the  medal  and  to  the  dinner.  The  tickets 
for  the  dinner  cost  $12,  including  wine  and  cigars.  Ladies  tickets 
for  the  boxes,  and  including  a  light  collation,  are  being  issued  at 
$.1,  and  a  large  number  of  them  have  already  been  ai)i)lied  for. 


Labor  and  Capital  in  the  Trolley   Field. 


riie  sixth  anniversary  of  the  Metropolitan  Street  Railway  Associa- 
tion, of  New  York  City,  was  held  on  October  4  at  the  Metropolitan 
()l)era  House.  The  first  meeting  of  the  organization  was  held  in  a 
car  barn,  but  at  the  rate  its  membership  is  increasing,  Madison 
Sipiare  Garden  will  hardly  be  large  enough  to  hold  the  members  and 
tliiir  friends  at  the  anniversary  next  year.  The  sealing  capacity 
of  (he  op'Ta  house  was  taxed  to  its  utmost  This  organization  that 
has  grown  to  such  proportions  in  six  years  was  started  by  President 
Vreeland,  of  the  Metro|)olitan  Street  Railway  Company,  solely  for 
the  benefit  of  the  company's  employees.  It  is  in  no  sense  a  charity. 
;ind  is  without  official  patronage.  There  are  nearly  5.000  menibcrs. 
and  they  have  $12,714  '"  bank,  along  with  $15,000  invested  in  the 
properties  the  members  operate.  Every  person  employed  by  the  com- 
l»any  is  eligible  for  membership,  and  the  dues  arc  only  50  cents  a 
month.  The  organi7ation  has  its  own  home  and  a  sick  and  pension 
fund.  Mr.  Vreelaml  opened  the  proceedings  last  night  with  a  most 
interesting  si)eech.  and  said: 

"This  institution  which  you  have  organized  and  supported  with  your 
own  money  and  by  your  individual  cflTorts  has  attracted  universal 
attentiiMi  .and  has  taught  an  eloquent  lesson.  It  originated  with  no 
other  thought  than  the  benefit  of  its  individual  members,  and  its 
growth  and  vitality  have  shown  what  can  be  done  by  a  class  of  men 
who  give  exclusive  attention  to  their  own  afTairs.  Since  the  exist- 
ence of  this  association  questions  have  arisen  more  than  once  involv- 
ing the  relations  of  capital  and  labor,  and  they  have  been  settled 


amicably  and  to  the  perfect  ^ausiacuon  of  both  parties  to  the  issue, 
and  without  anj-  of  the  wasteful  expense  that  seems  to  be  unavoid- 
able with  others.  These  frictions  wjth  us  have  left  no  wounds  be- 
hind them.  In  fact,  they  have  done  more  than  anything  else  to  foster 
and  develop  a  mutual  confidence  between  management  and  men  that 
is  as  unique  in  its  way  as  this  organization  itself.  It  has  been  proven 
to  the  men  employed  on  this  property  that  'the  open  door'  of  the 
management  was  not  a  mere  name,  but  an  actual  fact.  That  we  have 
been  able,  without  wasteful  loss,  to  adjust  our  differences  becomes 
very  significant  when  one  considers  what  the  history  of  the  last 
20  years  shows,  that  contests  between  capital  and  labor  have  cost  the 
men  the  appalling  sum  of  $257,863,487,  and  that  emploj-ers  in  the  same 
time,  as  the  result  of  strikes,  lost  $122,731,121. 

"It  staggers  imagination  to  consider  what  might  have  been  wr 
!)y  the  application  of  this  princely  sum,  wasted  so  wantonly,  if  ■ 
been  applied  to  such  ends  as  those  to  which  we  apply  our  little  mite. 
In  my  opinion  this  great  waste  is  the  result  of  the  failure  of  mutiul 
knowledge  between  employers  and  their  men.  As  this  necessary 
knowledge  can  only  come  from  acquaintanceship,  and  as  associations 
liRe  this  promote  and  foster  intercourse,  it  is  to  be  regretted  that 
other  workers  do  not  view  the  situation  as  we  do.  How  can  men. 
whether  they  are  capitalists  or  laborers,  expect  to  understand  each 
other  if  they  are  not  acquainted?  Without  acquaintanceship  there 
must  be  as  much  ignorant  suspicion  on  one  side  as  on  the  other 
Nothing  inspires  more  fear  and  distruct  tl'.an  half  understood  and 
wholly  unseen  things.  I  am  no  prophet,  nor  have  I  at  hand  data  to 
jirove  the  assertion,  but  it  seems  to  me  that  if  all  these  difficulties — 
and  there  were  22.793  o^  them — had  been  left  to  the  employers  and 
employees,  without  outside  interference,  they  would  have  been  ad- 
justed without  this  horrible  waste,  and  would  have  tended  to  a  nar- 
rowing instead  of  a  widening  of  the  breach  between  the  men  and  their 
employers. 

"All  told,  there  are  more  than  i7,roo  of  us  in  this  community,  and 
as  it  is  true  that  every  one  of  us  helps  to  support  at  least  five  person' 
it  will  be  seen  that  in  the  life  of  this  greatest  metropolis  on  thi 
western  hemisphere,  we  are  no  insignificent  factor." 

This  address,  of  which  part  is  quoted,  was  followed  by  .1  nin.-irV 
.ibly  good  vaudeville  show,  which  lasted  till  midnight. 

Metric  System  in  Great  Britain. 


Consul-Gtneral  H.  Clay  Evans  sends  from  London,  August  30, 
UJ02,  a  letter  from,  the  secretary  of  the  Decimal  Association,  showing 
the  progress  of  eflforts  to  have  the  metric  system  of  weights  and 
measures  adopted  in  England.    The  letter  says: 

"It  has  come  to  my  knowledge  that  there  is  a  considerable  feeling 
in  favor  of  the  adoption  of  the  metric  weights  and  measures  in  the 
L'nited  States  of  America.  nn<I  with  this  in  mind.  I  am  sure  that  you 
will  be  interested  in  information  regarding  the  prospect  of  this 
country  adopting  metric  weights  and  measures  also.  I  therefore 
\tnture  to  lay  before  you  the  following  information: 

"There  arc  290  members  of  the  present  House  of  Commons  so 
thoroughly  in  accord  with  our  aims  that  they  have  given  me  authority 
to  publish  their  names  as  supporters.  If  we  add  to  this  the  number 
of  members  of  Parliament  who  would  be  influenced  by  a  debate  in 
the  House  of  Commons  to  vole  in  our  favor,  we  are  convinced  that 
we  are  now  strong  enough  to  carry  a  bill.  During  the  last  four  or 
five  weeks,  no  less  than  60  city,  town  and  county  councils  have 
passed  resolutions  to  the  effect  that  it  is  desirable  that  the  reform 
should  be  made  in  the  interest  of  commerce  and  education. 

"One  of  ilie  most  definite  results,  in  fact,  I  think  I  may  say,  the 
most  definite  result,  of  the  conference  of  the  colonial  premiers  wa« 
the  passing  of  a  resolulion  in  favor  of  the  adoption  of  the  metric 
weights  and  measures  throughout  the  British  Empire.  This  will 
have  a  most  important  result,  and  will  render  certain  the  earl> 
passing  of  a  bill  to  give  cflFcct  to  those  views.  .MI  the  chambers  of 
commerce  in  this  country,  nearly  all  the  school  boards,  the  trades 
unions,  and  a  great  number  of  societies  of  various  kinds  have  for  a 
long  lime  been  active  supporters  of  my  association 

"The  attitude  of  our  Premier  may  be  gathered  from  some  remark'- 
he  made  to  the  deputation  which  waited  upon  him  in  rgard  to  thi' 
question  in  1895.  He  said:  'H  I  may  express  my  own  opinion  upon 
the  merits  of  the  case,  there  can  be  no  doubt  whatever  that  the  judg- 
ment of  the  whole  civilized  world,  not  excluding  the  countries  which 
'till  adhere  to  the  antiquated  systems  under  which  we  suffer,  ha' 
long  decided  that  the  metric  .system  is  the  only  rational  system.' " 


One  of  thk  Substations. 
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Long  Transmission   From  a  Steam   Station  for  Electric 

Traction. 

PORTSMOUTH,  New  Hampshire,  is  the  site  of  a  generating 
station  that  operates  electric  cars  in  Nashua  and  Rochester, 
75.5  miles  apart.  Coal  comes  to  this  station  by  tide  water,  and 
its  energy  is  transmitted  25.5  miles  to  the  north,  along  the  Maine  and 
New  Hampshire  boundary  line,  to  Dover  and  Rochester.  To  the 
south  the 'line  passes  through  the  Hamptons,  touches  Exeter,  skirts 
the  New  Hampshire  beaches,  reaches  the  Merrimac  River  at  Ames- 
bury,  turns  up  the  valley  to  the  west,  enters  Haverhill,  Lawrence  and 
Lowell  on  the  way,  and  ends  at  Nashua,  50  miles  from  the  Ports- 
mouth station. 

The  main  purpose  of  this  notable  system  is  to  operate  electric  car 
lines  between  all  of  the  cities  named,  through  many  smaller  places, 
to  a  pleasure  resort  at  Canobie  Lake,  and  along  the  short  but  cele- 
brated sea  coast  of  New  Hampshire.  The  minor  purpose  of  the  sys- 
tem is  the  general  distribution  of  light  and  power  in  Portsmouth, 
Exeter,  Hampton  and  other  points  where  it  may  be  desired.     This 


Between  the  Pelham  substation,  which  marks  the  end  of  the  high- 
tension  transmission  on  the  west  and  the  generating  station,  the  dis- 
tance by  line  is  almost  exactly  42  miles.  This  distance  probably  repre- 
sents the  longest  electrical  transmission  at  high  voltage  in  New 
England.  Feeders  and  trolley  wire  at  500  to  600  volts  extend  the 
transmission  two  miles  beyond  the  substation  at  Rochester,  and  to 
Nashua,  eight  miles  west  of  the  Pelham  substation.  The  total  length 
of  line  operated  at  13,200  volts  between  Dover  and  Pelham.  by  way  of 
Portsmouth,  is  65.5  miles,  and  branch  lines  to  Stratham,  Amesbury 
and  Hampton  Beach  raise  this  total  to  80.3  miles  of  high-tension 
transmission.  Throughout  the  greater  part  of  its  course,  this  13,200- 
volt  line  does  not  follow  the  tracks  of  the  railways  it  is  designed 
to  feed,  but  takes,  as  a  rule,  the  shortest  course  across  country  from 
one  station  to  another.  A  result  of  this  plan  is  that  a  great  part  of 
the  high-tension  line  is  run  over  private  land.  To  convey  the  rights 
on  such  lands  to  set  and  maintain  poles,  string  wires,  transmit  elec- 
tric currents,  and  cut  away  all  trees  and  branches  that  come  within 
oiie  rod  on  either  side  of  the  line,  forever,  there  has  been  prepared 
and  used  a  uniform,  printed  deed,  suitable  blank  spaces  being  left 
tor  the  necessary  insertions  in  each  case.     The  easements  conveyed 


Figs,  i  and  2. — Interior  of  Substation. 


generating  station,  transmission  system,  electric  railway  lines,  pleas- 
ure resorts  and  lighting  equipments  are  owned  by  the  New  Hamp- 
shire Traction  Company. 

Portsmouth,  the  only  seaport  of  New  Hampshire,  furnished  the 
most  desirable  site  for  the  steam  generating  station,  because  the  high 
railway  charges  for  the  transportation  of  coal  could  be  then  avoided. 
But  this  location  of  the  main  station  implied  a  high  voltage  of  trans- 
mission because  the  more  distant  end  of  the  system  is  50  miles  away, 
half  across  the  State.  Accordingly  the  energy  for  transmission  leaves 
the  generating  station  at  13,200  volts.  A  part  of  this  energy  passes 
north  to  substations  at  Dover  and  Rochester.  The  other  part  goes 
south  and  west  to  substations  at  Stratham,  Hampton,  Hampton 
Beach,  Amesbury,  Plaistow,  Salem  and  Pelham.  From  the  Ports- 
mouth plant  to  the  Rochester  substation,  the  more  distant  one  to  the 
north,  the  transmission  line  has  a  length  of  23.52  miles. 


by  the  deed  are  very  fully  set  out,  and  it  is  evidently  designed  to  pre- 
vent future  litigation.  All  of  the  13,200- volt  line,  except  about  two 
miles  of  that  entering  the  Amesbury  substation,  is  in  New  Hamp- 
shire. Poles  for  this  line  are  of  Connecticut  chestnut,  and  their  most 
common  length  is  35  feet,  though  other  lengths  are  used  where  more 
suitable.  Over  the  entire  80  miles  of  line,  the  standard  distance  be- 
tween poles  is  TOO  feet.  Every  pole  is  numbered,  and  a  dr:  wing  to 
scale  shows  its  exact  location.  The  line  is  especially  well  guyed,  and 
all  the  poles  are  painted. 

Two-pin  and  four-pin  cross-arms  have  been  used  for  the  13,200- 
volt  lines.  On  the  four-pin  cross-arms  the  pins  are  spaced  15  inches 
apart  at  each  end,  and  this  is  the  standard  distance  apart  throughout 
the  system  for  the  three  conductors  that  go  to  make  up  each  three- 
phase  line.  The  greater  part  of  the  three-phase  circuits  are  arranged 
in  the  triangular  form  by  placing  one  conductor  at  one  end  of  a  two- 
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pin  arm,  and  the  other  two  conductors  underneath  at  one  end  of 
a  four-pin  arm.  Standard  locust  pins  are  generally  used  for  the 
high-tension  lines,  but  at  corners  and  where  these  lines  turn  to  enter 
the  substations  composite  pins  are  employed.  Each  of  these  pins  con- 
.sists  of  an  iron  bolt  101/2  inches  long,  '/i  inch  in  diameter,  and  with 
a  thin  flat  head.  A  piece  of  wood  corresponding  to  the  top  of  a  pin, 
and  two  inches  long,  fits  over  this  bolt  ne.xt  to  the  head,  and  is 
threaded  to  receive  the  insulator.  Next  to  this  wood  comes  a  por- 
celain sleeve,  3  inches  long,  that  rests  on  the  cross-arm.  The  bolt 
passing  down  through  the  porcelain  sleeve  and  the  cross-arm  is 
secured  underneath  by  a  nut.  The  cross-arms  are  all  provided  with 
two  iron  braces  each. 

Vitrified  porcelain  insulators  are  used  to  support  the  entire  trans- 
mission line.  These  insulators  are  all  provided  with  both  top  and 
side  grooves,  so  that  the  conductors  can  be  mounted  in  either  position, 
and  both  methods  of  mounting  have  been  employed.  Insulators 
vary  in  size  to  adapt  them  for  the  various  conductors  used  in  the 
transmission.  One  of  the  large  insulators  is  6^  inches  in  diameter 
at  its  largest  point,  4  inches  in  diameter  at  the  rim  above  the  side 
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groove,  4yi  inches  liigh  from  the  lower  rim  to  its  top.  has  a  top 
groove  of  1%  inches  dinmctcr,  and  a  sleeve  that  surrotmds  the  pin 
to  a  distance  of  I'i  inches  down  from  the  lower  rim.  The  height 
of  this  insulator  when  set  upright  on  this  sleeve  is  5*4  inches. 

The  i3,-?oo-volt  conductors  are  bare,  except  a  short  strrtch  in  Ports- 
month,  from  Rochester  to  Nashua,  a  small  part  of  them  are  aluminum, 
but  the  greater  part  is  copper.  Nine  substations  are  supplied  by  the 
high-tension,  three-phase  lines,  and  the  general  plan  of  their  arrange^ 
ment  is  to  decrease  the  number  or  size  of  conductors  at  each  sub- 
station as  the  distance  from  the  generating  plant  increases. 

From  the  generating  plant  at  Portsmoiith  three  No.  2  copper  wires 
connect  with  the  Dover  substation,  a  distance  of  16.78  milc«.  These 
No.  2  wires  are  replaced  by  a  submarine  cable  of  three  No.  6 
copper  wires  crossing  Great  Hay.  an  arm  of  the  ocean  between  Ports- 
mouth and  Dover.  The  length  of  this  cable  is  about  one  mile.  From 
the  Dover  to  the  Rochester  substation,  a  distance  of  674  miles,  the 
1 3. 200- volt  line  consists  of  three  No.  6  copper  and  three  No.  6 
aluminum  wires.  Starting  again  from  the  generating  plant  in  Ports- 
mouth  six  No.  3/0  wires  extend  to  <;witch  hoiises  at  a  steam   rail- 


way-crossing, distant  about  three  and  one-half  miles.  From  this 
crossing  the  line  of  six  2/0  copper  conductors  continues  south 
to  the  Hampton  substation,  distant  11. 11  miles  from  the  plant  ai 
Portsmouth.  At  a  point  about  six  miles  from  the  Portsmouth 
plant,  three  No.  2  copper  conductors  connect  with  either  set  of  the 
2/0  wires,  and  run  thence  to  the  substation  at  Stratham,  a  distance 
of  about  7.9  miles  from  the  junction  of  the  circuits  just  named.  From 
the  Hampton  substation  three  circuits  go  south.  One  circuit  of  three 
No.  2/0  copper  wires  runs  to  the  substation  at  Plaistow,  a  distance 
of  16.56  miles.  Two  other  circuits,  each  made  up  of  three  No.  0 
aluminum  wires,  run  side  by  side  to  the  Amesbury  substation,  dis- 
tant 8.16  miles  from  that  at  Hampton.  At  a  junction  point  on  this 
aluminum  line,  5.77  miles  from  Hampton,  three  No.  4  copper  wires 
connect  to  either  set  of  three  wires,  and  extend  8.02  miles  to  Hamp- 
ton Beach.  Between  the  substation  at  Plaistow  and  that  at  Salem, 
a  distance  of  7.78  miles,  the  13,200- volt  line  consists  of  three  No.  o 
copper  conductors.  Three  No.  2  copper  wires  extend  the  trans- 
mission line,  6.49  miles  from  the  substation  at  Salem,  to  the  one  at 
Pelham,  which  marks  the  end  of  the  high-tension  system,  41.94  miles 
from  the  Portsmouth  station. 

Where  the  transmission  line  from  Portsmouth  to  Dover  crosses 
fireat  Bay,  into  which  flows  the  Piscataqua  River,  the  submarine 
cable  joins  the  overhead  wires  at  each  end  in  fire-proof  terminal 
houses.  Each  of  these  houses  is  brick,  on  a  foundation  of  concrete, 
and  has  a  roof  of  vitrified  tile  or  slate  laid  in  cement  and  supponed 
by  steel  T's  that  rest  on  the  brick  walls.  The  concrete  foundation 
extends  5  feet  below  the  ground  surface,  and  the  floor  is  formed  by 
one  inch  of  Portland  cement  resting  on  3  inches  of  concrete,  and  this 
in  turn  on  8  inches  of  cinders.  Each  house  is  6  x  8  feet  at  the  floor 
level  inside,  and  12  feet  9  inches  from  the  floor  to  the  lowest  point  of 
the  roof.  The  walls  are  13  inches  thick,  of  hard  brick  in  r.vt  r^ment 
mortar. 
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m..     4.— SECTIONAL    ELEVATIONS,     TRANSFER    SWITCH     HOUSE. 

The  overhead  wires  carrying  13,200  volts  enter  each  terminal  hoo*t 
10  feet  8  inches  .ibove  the  floor,  and  these  wires  are  10  feet  above  the 
ground  outside.    Entry  of  the  overhead  lines  is  made  through  a  form 
of  outlet   '"esigned    by   the   General    Electric    Company,   and   to  K 
described  in  detail  later.     The  lead-covered  submarine  cable  [      ■ 
through  the  foundation  of  each  house  at  about  4  feet  3  inches  \<-'< 
tlw   floor    level,   and    extends   up   the    side,   having   an   outlet   at   . 
point  8  feet  9  inches  above  the  floor,  where  the  three  conductor- 
separate  and  pass  to  the  porcelain  supports  at  the  outlet  which  arf 
spaced  two  feet  apart.     Just  back  of  each  of  these  supports  a  tav 
passes  from  the  line  conductor  to  a  knife  switch  and  series  of  light 
ning  arresters  mounted  on  a  frame  of  4-in.  x  4-in.  white  pine     Thr 
three  series  of  lightning  arresters  are  joined  to  a  common  groun<; 
plate,  and  between  the  series  are  placed  slabs  of  slate,  each  i  in.  x  n 
in.  X  7  ft.  10  in. 

Where  the  transmission  line,  connecting  the  generating  plant  at 
Portsmouth  with  the  Hampton  substation,  crosses  the  tracks  of  the 
Boston  and  Maine  Railroad,  in  Portsmouth,  a  sw^itch  house  similar 
to  that  iust  described  has  been  erected  at  each  side  of  the  right  ci 
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way,  and  the  conductors  pass  from  one  house  10  t'ue  other  under- 
neath the  tracks. 

At  the  junction  of  the  Stratham  line  with  that  passing  from 
Portsmouth  to  Hampton,  a  transfer-switch  house,  similar  to  the  above 
in  general  construction,  has  been  erected,  and  the  same  is  true  at 
the  junction  of  the  line  running  to  Hampton  Beach  with  that 
which  connects  the  substation  at  Hampton  and  Amesbury.  In  the 
case  of  each  of  these  transfer-switch  houses,  however,  there  is  no 
underground  cable,  but  overhead  lines  enter  on  three  sides  of  the 
house.  At  two  sides  enter  the  two  circuits  of  three  wires  each,  either 
of  which  can  be  connected  to  the  third  circuit  which  is  to  receive 
«iergy,  by  means  of  the  transfer  switch.  The  third  circuit  enters 
at  the  remaining  side  and  can  be  operated  when  either  of  the  other 
two  is  connected  to  the  transmission  system.  The  13,200-volt 
lines  enter  these  transfer-switch  houses  at  about  10  feet  6  inches 
above  the  ground  level. 

Not  only  is  it  possible  to  disconnect  each  set  of  three  conductors 
leaving  the  generating  station  from  the  switchboard  there,  but  oil 
switches  at  the  substations  give  each  of  them  control  of  all  the  trans- 
mission line  beyond  it.  Thus  at  Dover  the  13,200-volt  line  that  ex- 
tends to  Rochester  may  be  disconnected  from  the  high-tension  sys- 
tem by  throwing  a  single  oil  switch.  At  Hampton,  one  oil  switch  will 
fiisconnect  the  three  No.  2/0  wires  that  run  to  Plaistow,  and  another 
lil   switch  will   cut-out  the  six  aluminum   conductors   extending  to 


The  reactive  coil  used  with  each  300-kw  rotary  is  rated  at  540  am- 
peres and  28  volts,  and  for  350-volt  circuit. 

The  nine  substations  contain  15  rotary  converters,  all  three-phas<: 
at  25  cycles  per  second,  and  rated  to  deliver  direct  current  at  600 
volts.  Three  of  the  rotaries  are  rated  at  250  kw  each,  and  the 
other  twelve  at  300  kw  each,  giving  a  total  capacity  of  4,350  kw 
Each  of  the  300-kw  rotaries  has  six  poles,  six  sets  of  brushes,  and 
operates  at  500  r.  p.  m.  Three  collector  rings  receive  the  alternating 
current  at  each  rotary  through  copper  leaf  brushes,  and  distribute 
it  to  the  armature  coil->  through  nine  radial  connections  that  enter 
the  coils  at  equidistant  points.  The  switchboards  at  substations  art 
in  each  case  provided  with  energy  from  the  13,200-volt  line  for  in- 
dicating inst-uments  through  a  small  transformer  designed  for 
the  purpose.  These  instruments  include  a  volt  meter,  at  which  tht 
indication  of  no  corresponds  to  13,200  volts  on  the  line;  an  ampere 
meter,  and  a  power  factor  indicator,  with  range  from  90  to  100,  for 
each  three-phase  circuit.  The  energy  output  of  each  rotary  in  the 
form  of  6oo-volt,  direct  current,  is  measured  by  a  recording  watt- 
meter. This  energy  thcT)  passes  to  feeder  panels  and  out  of  the  sub- 
station. At  one  substation,  that  at  Salem,  a  booster  generator  with 
capacity  of  400  amperes  at  250  volts  is  provided  for  use  in  one  of  the 
6oo-volt  feeders.  This  booster  has  si.x  poles,  and  operates  at  550 
r.  p.  m.  On  page  572  is  a  list  of  the  apparatus  at  each  of  the  sub- 
stations. 


iMG. 


-ll.\MPioi\  RivLK  BKiuGi: — LeiNgih,  4,0^3  Feet. 


.\mesbury.  In  a  similar  way  the  energy  may  be  cut  off  from  both 
the  Salem  and  Pelham  substations  by  an  oil  switch  at  Plaistow,  or 
from  Pelham  only  by  the  switch  at  Salem.  Every  high-tension  con- 
ductor entering  a  substation  passes  at  once  to  a  knife  switch,  which 
may  be  opened  after  the  conductor  has  been  disconnected  from  the 
bource  of  energy  by  an  oil  switch. 

At  the  station  side  of  each  knife  switch  two  connections  are  made, 
one  going  to  a  series  of  five  lightning  arresters,  and  the  other  to  an 
oil  switch  mounted  in  a  compartment  of  brick  and  stone  behind  the 
switchboard  panels.  The  several  series  of  lightning  arresters  are 
joined  to  a  common  ground  plate  in  each  case.  The  nine  substations 
above  named  are  all  similar  as  to  the  character  and  connections  of 
the  equipment  that  receives  and  converts  energy  from  the  13,200- 
volt  line.  At  each  station  the  received  energy  after  passing  through 
the  oil  switches  goes  to  transformers  that  reduce  the  voltage  from 
13,200  to  380  for  the  rotary  converters.  The  transformers  now  in- 
stalled and  in  operation  number  45,  with  a  combined  capacity  of 
5.010  kilowatts.  Of  these,  six  are  rated  at  100,  twelve  at  120,  and 
twenty-seven  at  no  kw  each.  All  of  these  transformers  are  of 
the  air-blast  type,  and  at  each  substation  one  or  more  blowers,  direct 
connected  to  electric  motors,  are  provided  to  give  the  air  blast  of 
^8-ounce  pressure  which  the  transformers  require.  In  connection 
with  the  double-throw  switch  which  joins  each  rotary  to  its  bank  of 
three  transformers  is  a  reactive  coil  for  use  in  starting  the  rotary. 


Each  of  the  16  blowers  is  driven  by  a  i-hp  motor,  direct  connected; 
three  of  these  motors  operate  with  direct  current,  and  13  motors  are 
of  the  induction  type. 

The  portable  substation  is  contained  in  a  box-car,  30  feet  in  length. 
and  of  about  the  usual  freight-car  construction.  During  the  summer 
this  car  has  been  at  Hampton  Beach,  but  it  will  shonly  be  taken  to 
Rochester  to  provide  additional  capacity  there  during  the  coming 
fair,  and  can  be  moved  to  any  part  of  the  system. 

These  nine  substations  are  devoted  exclusively  to  the  operation  of 
the  electric  railway  of  the  New  Hampshire  Traction  Company.  This 
street  railway  system  has  a  total  length  of  about  132  miles,  of  which 
more  than  100  miles  is  now  in  operation  and  the  remainder  is  near- 
ing  completion.  The  line  connects  the  cities  of  Dover,  Somersworth 
and  Rochester,  and  from  Nashua  forms  a  continuous  road  through 
the  busy  Merrimac  Valley  to  Portsmouth,  the  only  seaport  of  the 
State  of  New  Hampshire.  Between  these  terminal  points  the  main 
lines  passes  tkrough  Exeter,  Hampton,  Plaistow,  Salem,  Pelham. 
in  New  Hampshire,  and  Amesbury  and  Haverhill,  in  Massachusetts. 
Connecting  with  this  through  line  are  branches  to  Hampton  Beach, 
a  line  between  Haverhill  and  Lawrence.  Lawrence  to  Canobie  Lake 
and  to  Pelham,  and  from  Lowell  to  Pelham.  The  Traction  Com- 
pany thus  connects  and  draws  its  traffic  from  the  four  large  cities 
of  the  Merrimac  Valley.  Haverhill,  Lawrence,  Lowell  and  Nashua, 
and  gives  thein  a  direct  outlet  to  a  seaport  and  to  several  beaches 
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of  the  Atlantic  coast.  The  private  right  of  way  is  located  as 
follows :  Between  Nashua  and  Pelham,  5.75  miles ;  between  Pelham 
and  Salem,  5.25  miles;  between  Pelham  and  Lowell,  i.oo  miles;  be- 
tween Pelham  Junction  and  Lawrence,  1.75  miles;  between  Lawrence 
and  Canobie  Lake,  4.50  miles ;  between  Haverhill  and  Lawrence,  2.75 
miles;  between  Haverhill  and  Amesbury,  400  miles;  between  Ames- 
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the  general  public.  This  is,  perhaps,  the  longest  bridge  ever  built 
for  an  electric  railway.  Pile  bents  under  the  bridge  are  12  ftet 
apart,  and  there  are  14  piles  to  each  bent.  The  toll  over  the  bridp- 
is  five  cents  for  each  person  or  vehicle  crossing  it.  At  Canobie  Lak 
which  is  about  eight  miles  from  Lawrence  and  nine  from  Havcrhi 
the  electric  railway  system  includes  a  park  of  35  acres,  with  a  fror.- 
age  of  about  1,000  feet  on  the  Lake.  Suitable  buildings  for  reo' 
ation  purposes  have  been  erected  in  this  park,  and  it  has  become  i 
attractive  and  easily  reached  resort. 

During  the  past  five  months  about  85  miles  of  new  track  have  bet- 
added  to  the  system  of  the  New  Hampshire  Traction  Company,  an. 
the  remainder  of  the  line  is  made  up  of  previously  existing  roads.   1- 
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bury  and  Hampton  Beach,  2.00  miles.  The  total  length  of  railway 
on  private  way  is  thus  27  miles,  and  this  has  been  graded,  ballasted 
and  provided  with  masonry  culverts  in  a  way  similar  to  the  prac- 
tice on  steam  roads.  Fifty  feet  is  the  standard  width  of  this  private 
right  of  way,  and  the  company  has  purchased  it  in  fee.  Several 
liridgc^  crossing  the  irack.s  of  steam  railways  and  a  small  river  have 
been  built  /cr  the  ok-oiric  system      Hct.veen  tin-  nortlicrn  and  south- 


city  streets  the  construction  has  been  carried  out  with  9-inch.  90 
pound  per  yard  girder  rail.  Outside  of  the  cities  a  T-rail  of  Tt 
pounds  per  yard  has  been  mainly  used.  The  entire  length  of  irici; 
is  double  bonded  with  4/0  bonds,  one  bond  being  placed  inside  anc 
one  outside  of  the  fish  plate.  No  return  conductors  aside  from  th- 
ralls are  provided.    The  length  of  rails  mainly  used  is  60  feet. 

.All  of  the  new  track  has  been  laid  on  chestnut  ties,  each  6  in.  x  8  «n 
X  7  feet,  spaced  two  feet  apart  on  centers,  and  ballasted  with  <-■     ■ 
of  gravel.    On  all  the  new  line  a  No.  2/0  hard  copper  trolley  \\ 
been  erected,  mostly  on  side  hnckcts.  though  some  center  construe 
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ern  portions  of  Hampton  Beach  is  the  Hampton  River,  an  arm  of 
the  sea,  nearly  a  mile  wide  at  this  point.  In  the  past  a  detour  of 
about  five  miles  around  the  mouth  of  this  river  has  been  necessary 
in  order  to  pass  from  lower  Hampton  or  Salisbury  Beach  to  the  main 
part  of  Hampton  Beach.  .\  wooden,  pile  bridge  across  this  river, 
one  mile  in  length  and  with  a  draw,  has  been  constructed  by  the  elec- 
tric railway  company  for  the  use  of  its  cars  and  as  a  toll-bridge  for 


tion  has  been  put  up  in  cities  and  elsewhcr^  Chestnut  poles  ha*t 
been  used  throughout,  generally  35  feet  cach*n  length  These  polo 
all  carry  the  trolley-wire  feeders  and  telephone  lines  in  additioo  •«> 
the  brackets  for  the  trolley  wire.  The  I'nited  States  block  signal  bmI 
telephone  system  is  used  over  the  entire  line. 

Heavy  feeders  of  weatherproof,  insulated  wire  connect  the  sub- 
stations with  each  other  and  with  the  trolley  wire.     The  rule  widi 
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hese  feeders  is  to  follow  the  track,  join  all  the  feeders  on  a  particular 
ine,  so  that  they  form  one  conductor,  and  connect  first  one  feeder 
ind  then  another  to  the  trolley  wire  at  short  intervals.  Between  the 
Dover  and  Rochester  substations  there  are  two  feeders  each  of  500,- 
300  cm.  From  the  Dover  substation  to  Dover  City  there  are  three 
No.  2/0  feeders,  and  two  feeders  of  No.  2/0  follow  the  tracks  from 
the  same  substation  to  Somersworth.  Between  the  generating  plant 
at  Portsmouth  and  the  substation  at  Stratham  two  No.  3/0  feeders 
are  run,  and  others  of  the  same  size  continue  on  to  Exeter,  where 
they  are  met  by  two  feeders  of  No.  4/0  from  the  substation  at  Hamp- 
ton. From  this  same  substation  three  No.  4/0  feeders  pass  over  the 
line  to  the  northern  portion  of  Hampton  Beach,  and  two  feeders, 
mostly  of  the  same  size,  go  to  the  Amesbury  substation,  one  being 
of  500,000  cm.,  for  2.5  miles  south  of  Hampton.  At  Smithton  these 
two  last  named  feeders  are  joined  by  a  single  4/0  that  goes  to 
the  southern  portion  of  Hampton  Beach  and  crosses  the  long  bridge 
over  the  Hampton  River  to  join  the  feeders  from  the  north.  Between 
the  Amesbury  and  Plaistow  substations  there  are  two  No.  4/0 
feeders  for  the  trolley  wire,  and  they  continue  from  the  latter  station 
to  Haverhill.  The  Salem  substation  sends  out  a  500,000  cm.  along 
the  track  toward  Haverhill,  and  this  changes  to  a  No.  4/0  where  it 
joins  the  direct  line  between  Haverhill  and  Lawrence,  which  has  a 
4/0  feeder  running  its  entire  length.  Two  feeders  of  375,000  cm. 
each  extend  from  the  Salem  station  to  Lawrence,  and  a  third  feeder 
of  350,000  cm.  goes  from  the  same  station  to  the  junction  in  Methuen, 
where  it  changes  to  a  4/0  and  follows  up  the  Lawrence  and  Methuen 
line  to  join  the  4/0  feeder  that  joins  the  Salem  and  Pelham  sub- 
stations. This  latter  station  sends  out  one  pair  of  4/0  feeders  to 
Nashua,  and  another  pair  of  equal  size  to  Lowell,  thus  completing 
this  extended  system  of  6oo-volt  feeders  that  reaches  from  Ports- 
mouth to  Nashua,  and  with  its  branches  follows  more  than  100  miles 
of  track. 

The  first  substation  to  receive  energy  from  the  Portsmouth  plant 
was  that  at  Hampton,  which  was  connected  to  the  13,200-volt  line 
from  Portsmouth  on  August  8,  and  began  to  operate  with  the  trans- 
mitted energy  on  August  9,  1902.  Prior  to  this  time  a  part  of  the 
substation  had  been  operated  from  a  smaller  generating  plant  at 
Hampton.  On  Sunday,  September  14,  1902,  the  direct-current  out- 
puts of  some  of  the  substations  in  kw-hours  were  as  follows :  Strat- 
ham, 3,120;  Plaistow,  2,640;  Hampton,  2,160;  Amesbury,  2,040. 

The  rolling  stock  of  this  system  includes  about  140  cars,  of  which 
the  greater  part,  approximately  100,  are  either  the  14-bench  open  or 


rioors.  The  locations  of  these  car  barns  and  their  capacities  in  cars 
are:  Amesbury,  16;  Plaistow,  12;  Stratham,  14;  Hampton.  34:  Salem. 
36;  Pelham,  32;  Dover,  12,  and  Rochester,  12.  In  the  building  that 
forms  the  car  barn  and  substation  at  Salem,  there  ■<;  aiso  a  machine 
shop  to  handle  the  repair  work  of  the  system. 

Lighting  and  the  distribution  of  power  to  stationary  motors  forms 
an  important  though  minor  part  of  the  business  of  the  New  Hamp- 
shire Traction  Company.  Electric  lighting  is  at  present  done  in  three 
places — Portsmouth,  Hampton  and  Exeter.    The  lighting  in  Hamp- 


FIG.    9. — PORTS.MOl'TH    GENERATING    ST.\T10N. 

ton  and  Exeter  is  done  at  present  by  a  generating  plant  in  the  former 
place,  but  this  plant  will  be  replaced  later  by  substation  equipment 
operated  with  energy  from  the  Portsmouth  plant. 

The  lighting  load  in  Hampton  and  Exeter  includes  "]"]  enclosed 
alternating  arcs,  taking  6.6  amperes,  45  series  incandescent  lamps  of 
32  cp  each,  on  the  arc  circuit,  and  about  1,600,  i6-cp  incandescent 
lamps.  To  carry  this  load  of  lamps  a  three-phase  alternator  of  150- 
kw  capacity,  at  600  r.  p.  m.,  2,350  volts  and  60  cycles  per  second,  is 
operated  by  a  belted  engine  in  the  Hampton  plant.  Connected  to 
this  alternator  is  a  constant-current  transformer,  rated  at  58  kw  and 
6.6  amperes,  and  used  for  the  arc  circuit. 

Besides  this  lighting  equipment,  the  Hampton  plant  contains  direct- 
current  generators  of  350-kw  capacity,  at  600  volts,  also  a  500-k\v, 
three-phase,  25-eycle,   13,200-volt   alternator,  at   107   r.   p.   m.,   direct 


FIG.    8. INTERIOR  OF   SUBSTATION. 

the  30-foot  enclosed  type,  fitted  with  air  brakes.  Running  time  and 
passenger  fares  over  the  greater  part  of  this  system  are  as  follows : 
Nashua  to  Haverhill — time,  i^  hours;  fare,  25  cents.  Haverhill  to 
Canobie  Lake — time,  45  minutes ;  fare,  10  cents.  Haverhill  to  Ames- 
bury— time,  I  hour;  fare,  15  cents.  Haverhill  to  Lawrence — time, 
45  minutes;  fare,  10  cents.  Amesbury  to  Hampton  Beach — time,  45 
minutes;  fare,  15  cents.  Amesbury  to  Exeter — time,  i  hour,  15 
minutes;  fare,  15  cents.  Exeter  to  Portsmouth — time,  i  hour;  fare, 
20  cents. 

The  car  barns  connected  with  this  electric  railway,  like  the  sub- 
stations buildings,  of  which  they  form  a  part  in  most  cases,  are  one 
story  in  height  and   of  brick  and   steel   con«!truction   with   concrete 
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coupled  to  a  horizontal,  compound  engine.  Both  the  direct  and  alter- 
nating generators  last  named  have  been  used  for  several  years  to 
operate  portions  of  the  electric  railway  system  previously  describea. 
From  now  on  these  Hampton  generators  will  be  operated  merely 
as  an  auxiliary  to  the  Portsmouth  plant. 

At  Portsmouth  the  local  service  includes  gas  supply  as  well  as 
electric  light  and  power.  All  of  this  service  is  carried  out,  and  the 
Portsmouth  generating  station  operated  by  the  Rockingham  County 
Light  and  Power  Company,  one  of  the  corporations  that  go  to  make 
up  the  new  Hampshire  traction  system. 

Coal  gas  enriched  with  oil  is  supplied  at  Portsmouth,  and  its  candle- 
power  is  about  18.     During  the  past  year  the  output  of  this  gas  has 
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been  about  14,000,000  cubic  feet,  but  this  amount  is  being  rapidly  in- 
creased by  the  introduction  of  gas  stoves. 

.\bout  20,000  i6-cp  and  230  25-cp  incandescent  lamps,  and  120  en- 
closed arc  lamps  are  now  connected  to  the  distribution  system  at 
Portsmouth.  The  arc  lamps  operate  with  6.6  amperes,  and  with 
the  2S-candle  incandescent  lamps  are  used  for  street  lighting.  The 
25-candle  lamps  take  1.75  amperes  at  50  volts,  or  88  watts,  and  are 
used  in  large  Edison  bases,  connected  in  series.  For  the  series  cir- 
cuits of  these  50-volt  incandescent  lamps  the  alternating  voltage  of 
-'..]00  is  stcpcd-up  to  4.000  volts,  and  a  General  Electric  reactive  coil 
is  connected  in  each  circuit  to  hold  the  current  at  1.75  amperes.  En- 
closed arcs  arc  operated  by  two  constant-current  tub-transformers, 
each  rated  at  6.6  amperes  and  6,000  volts,  and  connected  to  a  separate 
circuit.  These  tub-transformers  and  those  for  the  incandescent 
SI  net  lamps  draw  their  energy  from  two-phase  generators  at  2,300 
volts.  The  local  distribution  lines  for  incandescent  lighting  arc 
also  connected  to  the  2.300-volt.  two-phase  generators. 

A  load  of  direct-current  motors  in  Portsmouth  is  provided  for  by 
a  rotary  converter  of  150  kw  and  550  volts  at  the  new  generating 
station.  This  rotary  takes  its  energy  from  transformer?  that  stcp- 
<lown  the  primary  voltage  of  13.200  to  370. 


Service  to  large  stationary  motors  at  Portsmouth  is  available 
through  transformers  that  step  the  13,200-volt  energy  from  the  mam 
generators  down  to  550  volts  at  25  cycles,  three-phase. 

The  local  distribution  of  electric  light  and  power  from  the  main 
generating  station  is  thus  carried  out  through  five  classes  of  circuits. 
One  set  of  circuits  for  both  arc  and  incandescent  lighting  is  two- 
phase,  four-wire  and  60  cycle,  at  2,300  volts.  Arc  circuits  for  series 
lamps  are  two-wire,  6o-cycle,  single-phase,  6.6-ampere  and  6,000-volt 
Incandescent  street  lampr  are  operated  by  two-wire,  60-cycle,  single 
phase,  1.75-amperes  and  4,000- volt  circuits.  Two- wire,  direct-current 
power  circuits  at  550  volts  supply  energy  to  direct-current  motors  in 
general  use. 

These  various  distribution  circuits  make  up  a  total  of  46  wires 
which  pass  from  the  switch  panels  directly  to  the  brick  wall  at  one 
side  of  the  station,  and  then  out  through  40  porcelain  tubes,  each 
16  in.  X  I  in.,  and  6  tubes,  each  16  in.  x  VA  in.,  to  poles  carrying 
eight  cross-arms  with  six  pins  each.  The  porcelain  tubes  are  arranged 
in  two  rows,  one  row  being  18  inches  above  the  other,  and  the  tubes 
arc  on  15-inch  centers  in  each  row.  All  wires  are  attached  to  a  special 
bracket,  fixed  to  the  face  of  the  brick  wall,  before  passing  to  the 
pole. 
Energy  at  13.200  volts,  25  cycles,  three- 
phase,  that  operates  at  once  electric  cars 
in  Nashua  50  miles  away,  and  the  syn- 
chronous motor  in  the  Portsmouth  sta- 
tion is  supplied  by  a  pair  of  main  gener- 
ators. 

Each  of  these  generators  is  rated  at 
1,000  kw,  13,200  volts,  three-phase  and 
25  cycles,  at  94  r.  p.  m.  A  cross  com- 
pound, horizontal  engine,  with  cylinders 
28  in.  X  54  in.  x  48  in.,  is  direct  con- 
nected to  each  of  these  main  generators 
These  generators  are  of  the  revolving- 
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FIG.    12. — TERMINAL  BELL  FOB 
HIGH-TENSION  CABLES. 


Two  gcnrrators  have  been  installed  at  the  Portsmouth  station  for 
electric  lighting,  and  service  to  stationary  induction  motors.  Each 
of  these  generators  is  of  200-kw  capacity.  2.300-volf,  two-phase  and 
60  cycles.  One  of  the  generators  is  direct  connected  to  a  compound, 
smglc  acting,  vertical  engine,  with  cylinders  18  in.  x  30  in.  x  16  in., 
.ind  operate  at  2ii  r.  p.  m.  The  other  ioo-kw  generator  is  direct 
connected  to  a  .synchronous  motor,  and  operates  at  500  r.  p.  m.  This 
synchronous  motor  is  rated  at  300  hp.  and  is  driven  by  current 
from  three  transformers  of  80-kw  each  that  step-down  the  voltage 
from  13.200  to  2.300.  25-cyclc.  three-phase.  An  exciter  for  this  motor- 
generator  set  is  mounted  on  an  extension  of  its  shaft,  is  rated  at  60 
volts  and  166  amperes,  and  has  8  poles.  For  the  steam-driven  200- 
kw  generator,  an  exciter  rated  at  20  kw  and  125  volts  is  provided. 
This  exciter  is  direct  connected  to  a  30-hp,  two-phase.  60-cycle  in- 
duction motor,  and  opc.atcs  at  900  r.  p.  m.  This  motor  is  supplied 
by  two  transformers  of  15-kw  each,  that  step-down  from  2.300  to  230 
volts,  two-phase. 


m.ignrt  type,  with  contact  rings  for  their  exciting  currents.  Thi>> 
current  is  supplied  by  cither  of  two  dynamos,  each  rated  at  100  k» 
and  125  volts.  A  vertical  compound,  single-acting  engine,  with 
cylinders  12  in.  x  20  in.  x  12  in.,  is  direct  connected  to  and  drive' 
each  of  these  exciting  dynamos  at  300  r.  p.  m.  Besides  the  tw- 
generators  of  i.ooo-kw  each  now  in  operation,  a  third  generator  i» 
now  on  order,  which  will  have  a  capacity  of  2.000  kw  at  13.200  volt*, 
three-phase  and  25  cycles.  This  2.000-kw  machine  will  be  direct 
connecte<l  to  a  compound,  vertical  engine,  with  cylinders  38  in.  x 
76  in.  X  54  in.,  and  operated  at  83. 3  r.  p.  m. 

As  the  main  generators  develop  13.200  volts,  the  normal  pressure 
used  on  the  transmission  system,  in  their  armature  coils,  no  step-up 
transformers  are  required.  From  each  main  generator  the  three 
cables  carrying  current  at  13,200  volts  are  carried  in  vitrified  con- 
duits down  and  under  basement  floor  to  the  oil  switches  near 
the  back  of  the  switchboard  panels.  This  switchboard  is 
in    itself    a    notable    piece    of    work.      From    the    basement    floor 
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bus-bar  compartments  rest,  to  the  top  of  the  lightning  arresters 
and  knife  switches  in  the  gallery  above  the  main  floor  is  a  distance 
of  22  feet.  There  are  36  switch  panels  with  a  width  side  by  side 
01  48  feet.  The  three  13,200-volt  bus-bars  of  bare  copper  strip  are 
mounted  on  porcelain  in  a  series  of  brick  and  stone  compartments, 
built  up  from  the  basement  floor  to  a  height  of  seven  feet.  Each 
compartment  is  ordinarily  closed,  so  that  the  bus-bars  are  covered 
on  all  sides.  Oil  switches  for  the  13,200-volt  generators  and  for  the 
feeders  at  this  pressure  are  mounted  in  cells  of  brick  and  stone, 
built  up  from  the  main  floor  behind  the  switch  panels.  On  the  top  of 
this  cell  structure  are  the  motors  that  operate  the  oil  switches.  Con- 
nected with  each  motor  is  an  automatic  overload  relay  which  starts 
the  motor,  so  as  to  open  its  switch  in  case  of  an  overload  on  the 
feeder  circuit  concerned.  This  arrangement  adds  to  the  usual 
action  of  an  oil  switch  the  function  of  an  automatic  circuit  breaker. 
Each  generator  panel  carries  volt  and  ampere  meters,  a  power  factor 
indicator,  Lincoln  synchronizer,  and  indicating  and  recording  watt- 
meters. Each  feeder  panel  carries  three  ampere  meters  and  two  re- 
cording wattmeters.  Three  13,200-volt,  three-phase  sets  of  feeders 
pass  from  the  oil  switches  to  the  tower  for  high-tension  lines  at  the 
top  of  the  building,  making  a  total  of  nine  wires,  of  which  six  go 
to  the  Hampton  and  three  to  the  Dover  substation.  At  the  gallery 
level,  a  connection  brought  down  from  each  13,200-volt  feeder  wire 


FIG.     13. — THE    NEW    2,000-KW    GENERATOR. 

passes  into  a  knife  switch  in  series  with  a  train  of  lightning  arresters. 
The  nine  series  of  lightning  arresters  are  separated  from  each  other 
by  slabs  of  slate,  each  about  30  x  80  inches. 

All  of  the  engines  before  mentioned  at  the  Portsmouth  plant  ex- 
haust into  a  central  condensing  system.  The  regular  steam  pressure 
is  160  pounds.    The  Holley  drip-system  is  used  with  all  the  engines. 

A  crane  with  two  trolleys  of  30-tons  capacity  each  for  hand  work- 
ing sweeps  the  entire  engine  and  generator  room.  As  now  installed, 
the  boiler  plant  is  made  up  of  six  units,  rated  at  520-hp  each.  These 
boilers  are  of  the  horizontal,  tubular  type,  and  are  provided  with 
superheaters.  A  mechanical  stoker  with  a  capacity  of  three  tons  of 
coal  in  its  bunker  per  front  foot  of  the  boilers,  feed  their  furnaces 
automatically.  All  coal  is  crushed  and  weighed  before  passing  into 
the  bunkers,  and  again  weighed  above  each  boiler.  Coal  comes  by 
water,   and  is  unloaded  directly  into  bins   that  adjoin  the  station. 

An  economizer  with  10,400  square  feet  of  heating  surface  receives 
all  the  gases  from  the  boilers  when  desired,  being  located  in  a  by- 
pass on  the  main  flue.  To  ensure  ample  draft,  in  spite  of  the  resist- 
ance oflfered  by  this  economizer,  two  fans  with  iS-ft.  wheels  have  been 
provided  near  the  base  of  the  150-ft.  brick  chimney,  and  draw  the 
flue  gases  through  a  sheet-iron  flue,  15  feet  x  7  feet  in  section. 
Boiler  feed-water  from  the  city  mains  is  forced  through  primary  and 


auxiliary  feed-water  heaters  of  the  straight-tube  type,  and  1,300 
square  feet  of  heating  surface,  and  then  through  the  economizer  by 
feed  pumps  wth  compound  steam  cylinders.  Sea  water  for  the  central 
condensing  system  is  obtained  through  an  intake  crib  from  the 
Piscataqua  River. 

The  generating  station  on  the  water  front  at  Portsmouth  is  a  one- 
story  fireproof  building  with  basement,  of  brick,  tile,  concrete  and 
steel  construction.  This  building  measures  148  ft.  11  in.  x  125  ft. 
6  in.  outside,  on  corner  being  cut  off  along  one  side,  to 
conform  to  the  street  line.  Inside,  the  building  is  divided  by  a  brick 
wall  into  engine  and  boiler  rooms.  The  engine  room  is  144  feet  3 
inches  long,  54  feet  wide  at  one  end  and  65  feet  wide  at  the  other. 
Inside  the  boiler  room  the  length  is  144  ft.  3  in.  x  54  ft.  Under- 
neath the  engine  room  is  the  basement,  with  its  floor  level  12.5  feet 
below  that  of  the  engine  room  floor.  Between  the  floor  of  the  engine 
room  and  the  bottom  cord  of  the  steel  roof  trusses  is  31  feet.  In  the 
boiler  room  the  height  from  floor  to  bottom  cord  of  roof  trusses  is 
38  feet.  The  entire  building  is  roofed  with  hard  tile,  laid  in  cement 
and  supported  by  cross  I-beams  over  the  steel  trusses.  This  building 
is  of  steel  and  masonry  throughout,  wood  in  its  construction  is  used 
only  at  door  and  window  casings,  and  a  space  equal  to  the  entire 
length  of  this  article  might  easily  be  devoted  to  its  interesting  fea- 
tures. The  steel  and  masonry  lype  of  construction  has  been  carried 
out  in  the  combined  substations  and  car  houses  of  the  New  Hamp- 
shire Traction  Company.  Of  these  eight  substation  buildings,  that 
at  Salem,  New  Hampshire,  may  serve  as  a  good  example,  though 
somewhat  larger  than  the  others.  This  building  fronts  along  the  street 
a  distance  of  204  ft.  8  in.,  and  etends  back  from  the  street  182  ft.  4  in. 
in  the  main  part.  Brick,  steel  and  concrete  are  the  principal 
materials  of  construction,  and  the  building  is  in  the  main  one  story, 
lighted  from  above  with  skylights  in  addition  to  its  windows.  The 
central  and  larger  portion  of  this  building,  118  feet  front  by  182  feet 
4  inches  deep,  forms  the  car  house,  with  nine  tracks  running  its  entire 
length.  At  one  rear  corner  of  this  car  house  a  space  about  55  ft.  x 
40  ft.  is  partitioned  off  for  a  paint  shop.  In  its  central  part,  the  car 
house  measures  20  feet  from  floor  to  bottom  cord  of  roof  truss,  and 
18  feet  is  the  corresponding  distance  on  each  side.  The  entire  build- 
ing is  roofed  with  tar  and  gravel,  laid  on  2-inch  plank  that  rest  in 
turn  on  the  steel  roof  trusses.  The  floor  of  the  car  house  is  3-inch 
plank,  laid  on  8-in.  x  lo-in.  hard  pine  beams,  that  are  supported  in 
turn  by  posts  of  the  same  material  that  rise  from  a  sub-floor  of  con- 
crete, about  4  feet  below  the  plank  floor. 

A  wing  at  one  side  of  the  main  building,  48  feet  front  by  118  feet 
4  inches  deep  serves  a;  a  repair  shop,  winding  room  and  boiler 
house.  Save  in  the  boiler  room  the  wing  just  named  has  a  plank 
floor  supported  by  hard  pine  beams  and  brick  piers.  At  the  other 
side  of  the  car  house  is  the  substation,  38  ft.  8  in.  x  81  ft.  8  in.  on  the 
ground  and  21  feet  4  inches  from  the  concrete  floor  to  the  bottom  cord 
of  roof  truss.  This  floor  rests  on  steel  beams  and  is  7 
feet  6  inches  above  the  concrete  floor  of  the  basement  underneath. 
A  crane  sweeps  the  substation  at  a  distance  of  17  feet  above  the  main 
floor,  and  light  is  received  through  wmdows  and  a  central  skylight. 

Each  bare  wire  of  the  13,200-volt  transmission  line  enters  the  side 
brick  wall  of  the  substation  through  an  opening  about  16  inches 
square.  A  porcelain  insulator  is  so  mounted  ''n  this  opening  that  the 
high-pressure  conductor  passes  through  nearly  at  the  center.  Out- 
side of  the  row  of  openings  in  the  brick  wall,  and  built  into  it, 
a  stone  box  is  constructed  with  roof  of  blue  flag-stone,  3  inches 
thick,  and  sides  and  bottom  of  l-inch  slate.  Inside,  this  box  extends 
22  inches  out  from  the  face  of  the  brick  wall,  and  is  15  inches  high  at 
the  face.  Underneath  this  box,  and  with  its  center  eight  inches  from 
the  face  of  the  brick  well,  is  a  large  porcelain  insulator,  on  which 
the  high-tension  wire  is  secured.  From  this  insulator  the  wire 
passes  up  through  the  bottom  of  the  box  in  a  heavy  glass  tube,  and 
thence  to  the  insulator  mounted  in  the  opening  of  the  brick  wall. 
The  extreme  front  of  the  wing  containing  the  substation  is  devoted 
to  offices  and  toilet  rooms,  covering  a  ground  space  of  18  ft.  x 
38  ft.  8in.,  and  to  a  locker  room  for  employees  in  a  second  story. 

The  power  plant  at  Portsmouth  was  designed  and  built  by  Sand- 
erson &  Porters,  New  York,  as  engineers  and  general  contractors. 
The  same  firm  also  acted  as  consulting  engineers  for  the  entire 
property.  Plans  for  the  substations  and  car  houses  were  made  by 
Sheaflf  &  Jaastad,  engineers,  of  Boston.  The  electric  generators, 
motors,  rotary  converters,  transformers,  switchboards  and  instru- 
ments above  described  were  made  by  General  Electric  Company. 
Boilers  at  the  Portsmouth  plant  are  the  product  of  Aultman-Taylor 
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Company  The  economizer  is  of  the  Greene  make.  Horizontal  Cor- 
liss engines,  used  to  drive  the  1,000-kvv,  13,200-volt  generators,  were 
manufactured  by  Providence  Engineering  Works.  All  the  vertical 
engines  named  are  of  Westinghouse  make.  The  condenser  for  the 
engines  is  of  the  Worthington  elevated  pattern.  The  crane  in  the 
main  generator  room  was  furnished  by  the  Whiting  Foundry  and 
ivjuipmcnt  Company.     Roney  stokers  fire  the  boiler  furnaces. 

The  new  electric  cars  were  built  by  the  Laconia  Car  Company. 
Air  brakes  are  of  the  Standard  type.  Snow  plows  are  from  the 
Taunton  Locomotive  Works  Electric  motor  equipments  are  mostly 
of  the  General  Electric  and  Westinghouse  makes. 


Underground  Work  for  Telephone  Exchanges — VL 


By  Arthur  V.  Abbott,  C.  E. 

THE  more  modern  type  of  manhole  roof  patterns  after  fireproof 
building  construction,  and  contains  much  greater  evidence  of 
design.  Two  or  more  I-beams  or  channels  of  sufficient  strength 
arc  set  across  the  top  of  the  wall,  and  brick  or  tile  arches  sprung 
between  the  beams.  Such  a  roof  is  shown  in  Fig.  32.  This  plan  is 
much  more  scientific,  and  is  structurally  compulsory  where  vaults 
larger  than  5  feet  by  7  feet  top  are  used,  but  necessitates  a  corre- 
spondingly greater  expenditure.  In  Fig.  33  a  special  arch  brick  is 
shown,  manufactured  particularly  for  manhole  roofs.  It  is  reported 
that  these  bricks  are  safe  for  a  load  of  ten  tons  per  square  foot,  and 
.Tre  designed  for  32-inch  span  between  beams.  Finally  when  the 
necessary  time  can  be  allowed  for  setting,  even  brick  manholes  may 
ndvantagcously  be  supplied  with  a  moulded  concrete  top.  This 
method  is  simple  and  easy  as  may  be  seen  be  reference  to  Fig.  29 
(Page  496),  being  merely  sheet  of  concrete  about  one  foot  in  thickness 
The  only  mould  required  is  a  staging  of  plank  set  inside  the  vault 


VU;.    32.— MANllOI.K    WITH     ARt  HED    KOOF. 

walks,  flush  with  its  top,  carrying  in  the  center  a  section  of  a  cylin- 
der or  a  square  of  the  same  diameter  as  the  liole  in  the  cover.  Such 
1  staging  can  be  built  in  a  couple  of  hours,  by  even  an  unskilled  car- 
l)entcr.  and  the  vault  completed  by  dumping  concrete  thereon  and 
ramming  solidly  into  place.  By  giving  tlie  staging  sufficient 
sfrcngth  to  carry  the  .street  traffic,  pavement  may  be  immediately  re- 
placed, and  the  staging  allowed  to  remain  indefinitely  until  the  con- 
crete has  gained  any  desired  sfrcngtli.  Such  roofs  need  no  metal 
icinforcement,  and  have  proved  entirely  satisfactorj-  in  so  large  a 
numl)er  of  instances,  even  mider  the  most  trying  circumstances,  as 
to  be  worthy  of  the  widest  application. 

The  designing  of  vault  covers  has  presented  one  of  the  most  vex- 
atious of  detail  problems,  and  multitudes  of  devices  have  arisen — 
flourished  for  a  time — and  disappeared.  Almost  every  conduit  builder 
has  his  own  pet  plan.  There  arc  two  generic  types— tlie  "Tight" 
cover  and  the  "Otcii"  cover,  while  morphologically  either  may  be 
l)uilt  on  the  round  or  square  plan.  In  early  conduits  the  attempt 
was  made  to  render  ducts  water  and  gas  tight,  and  consequently 
particular  stress  was  given  to  making  the  entrances  waterproof.  To 
this  end  covers.  ii>ii.nllv  ronnd.  wrre  made  double,  as  sho\%'n  in  Figs. 


34  and  35,  having  an  outer  lid  flush  with  the  street  to  carry  traffic, 
and  an  inner  or  sealing  cover  pressed  against  a  packing  ring  or 
gasket,  designed  to  make  the  entrance  air  tight.  In  Fig.  34  the 
packing  gasket  rests  in  a  circular  groove  in  the  underside  of  the 
inner  cover,  which  is  forced  against  it  by  a  screw  playing  through 
a  bar  interlocking  in  the  lug  A.    In  Fig.  35  the  sealing  lid  is  drawn 


FIG.  2i. — SPECIAL   MANHOLE,   ARCH   BRICK. 

up  against  the  inside  of  the  cover  frame  by  four  bolts.  The  design 
of  Fig.  34  is  the  cheaper  to  build,  easier  to  manipulate  and  generally 
most  satisfactory,  avoiding  exposing  the  cables  to  the  danger  of  the 
inner  cover  falling  against  their  sheaths.  In  Fig.  34  reasonable 
drainage  of  the  spaces  between  the  covers  is  secured  by  connecting 
the  groove  in  the  frame  around  the  packing  ring  with  the  sewer,  but 
in  Fig.  35  no  such  proviso  exists,  and  this  space  must  be  cleaned 
out  by  hand  each  time  the  vault  is  opened  before  the  inner  lid  is 
dropped. 

A  very  short  experience  with  conduit  systems  demonstrated  the 
futility  of  trying  to  make  them  water  tight,  and  designers  reacted 


FIG.  34. — CIRCULAK  TIGHT  MANHOLE  COVER,  OVERHCNG  INNER  COVER. 

to  the  other  extreme  in  the  endeavor  to  secure  dryness  by  thorough 
ventilation.  .'Vccordingly.  covers  were  simplified  by  entirely  omitting 
the  inner  lid.  and  in  its  place  hanging  a  sheet-iron  pan  in  such  a  man- 
ner as  to  catch  any  street  drainage,  as  illustrated  in  Fig.  36;  while  the 
traffic  cover  was  pierced  with  as  many  holes  to  permit  ventilation,  as 
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strength  would  permit.     The  most  recent  experience  indicates  that 
even  the  pan  is  superfluous,  and  present  tendencies  are  in  the  direc- 
tion of  an  exceedingly  plain,  strong,  simplified  cover,  as  shown  in 
Fig.  2,7. 
The  prime  requisites  in   the  manhole  entrance  are  resistance  to 


FIG.    35. CIRCULAR   TIGHT    MANHOLE    COVER,    UNDERHUNG    INNER    COVER. 

Street  traffic  and  accessibility  to  the  vault.  The  round  cover  is  smaller, 
consequently  can  be  built  lighter,  cheaper  and  easier  to  handle,  but 
access  to  the  vault  is  much  more  restricted,  the  difficulty  and  cost  of 
cable  pulling  increased,  while  the  light  round  traffic  cover  is  quite 
likely  to  be  dislodged  by  the  blows  of  passing  wheels.  In  the  design 
of  Fig.  37  a  lock  is  supplied  to  secure  the  cover  in  place.  As  a  guard 
against  accident,  this  is  valuable,  and  probably  worth  both  its  original 
investment  and  its  maintenance  cost ;  but  as  a  protection  from  ma- 
licious interference,  it  is  of  little  moment,  as  there  is  no  manhole  into 
which  a  determined  party  of  strikers,  easily  arming  themselves  with 
picks  and  shovels,  could  not  quickly  effect  an  entrance,  while  a  small 
stick  of  dynamite  would  open  the  strongest  lock  in  a  moment. 

Occasionally  circumstances  compel  the  construction  of  a  water- 
tight manhole,  then  the  same  engineering  precautions  must  be  ob- 
served as  in  building  a  cofferdam  or  other  subaqueous  work.  The 
plan  of  Fig.  38  exemplifies  a  successful  method.  The  excavation  is 
completely  and  carefully  sheeted  with  3-inch  by  6-inch  tongue,  and 
grooved  matched  piling,  driven  closely  together,  extending  at  least 
4  feet  below  the  manhole  bottom.  When  the  excavation  is  finished,  a 
double  wooden  floor  of  matched  tongued  and  grooved  2-iiich  plank, 
the  seams  in  each  layer  laid  diagonally  to  those  in  the  other,  fitted 
around  the  sheeting,  and  calked  into  place  with  tar  and  oakum  is 
introduced.  On  this  floor  a  course  of  brick  masonry  8  inches  thick, 
laid  with  Flemish  bond,  is  placed  about  3  inches  inside  the  sheeting, 
the  intervening  spaces  being  afterwards  tamped  full  of  concrete. 
The  chamber  thus  formed  of  the  wood  floor  and  the  brickwork  is 


FIG.  35A. — BALTIMORE  MANHOLE  FRAME  AND  COVER. 

now  lined  with  at  least  three  layers  of  the  best  roofing  felt  thor- 
oughly asphalted  and  mopped  into  place.  Six  inches  of  concrete  are 
now  deposited  upon  the  bottom,  then  three  more  layers  of  roofing 
felt  applied;  next  12  inches  of  concrete  to  complete  the  bottom,  on 
which  the  interior,  and  vault  walls  proper,  are  built.  These  should 
be  made  of  brick  masonry   12  inches  in  thickness,  laid  up  in  old 


English  bond.  All  the  mason  work  must  be  in  neat  cement  mortar, 
and  all  joints  thoroughly  pointed  and  calked.  In  such  a  manhole, 
the  entrance  of  the  ducts  presents  the  chief  difficult.,  as  it  is  next 
to  impossible  to  carry  in  any  of  the  clay  forms  and  preserve  water- 
proofness.     By  using  iron  pipe  on  either  side,  flanging  the  same  to 
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FIG.  36. — OPEN   MANHOLE  COVER. 

the  sheeting  with  roofing  felt  gaskets,  the  entrance  may  be  made 
water-tight. 

SMALL    MANHOLES. 

The  design  of  manholes  so  far  considered  has  proceeded  upon  the 
assumption  of  providing  space  beneath  the  street  surface  to  allow  all 
of  the  avocations  of  cable  splicing  to  be  performed.  In  certain  local- 
ities where  conduit  systems  are  not  of  great  magnitude,  where  street 
traffic  is  not  excessive,  and  where  great  cheapness  is  desired,  a  much 


FIG.  37. — SQUARE  MANHOLE  COX'ER. 

smaller  and  cheaper  style  of  vault  may  be  adopted.  Such  manholes 
are  provided  with  large  rectangular  covers,  about  36  inches  by  24 
inches.  The  cover  frame  is  made  of  angle  iron  joined  at  the  comers 
with  knee  braces,  and  the  cover  itself  of  a  rectangular  angle  iron 
frame  filled  with  hard  oak  plank.  This  provides  a  cover  of  great 
lightness,  cheapness,  and  of  reasonable  durability  under  the  light 
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street  traffic  of  cities  of  40,000  or  less  population.  The  manhole 
itself  may  preferably  be  a  brick  structure,  not  over  2  feet  in  depth, 
and  about  4  feet  by  3  feet  in  plan.  Vaults  of  this  description  may  be 
constructed  either  of  concrete  or  brick  at  pleasure,  or  even  built 
of  2j/$-inch  matched  plank.  These  manholes  are  too  small  to  per- 
mit of  cable  splicing  inside  of  them,  so  cables  are  drawn  into  place 
and  spliced  in  the  street  by  allowing  a  large  U-bend  to  extend  out 


electric  contact  may  or  may  not  exist.  The  conduit  is  conveniently 
constructed  of  a  section  of  gas  pipe,  and  the  size  of  the  apparatus  may 
be  increased  to  any  desired  extent  by  simply  assembling  a  number  of 
sections  as  in  an  ordinary  surface  condenser.  The  electrodes  are 
given  the  form  rendered  familiar  by  Vosmaers  earlier  constructions, 
in  which  a  series  of  points  constituting  the  so-called  "discharger" 
oppose  a  parallel  plane  surface.  As  shown  in  the  accompanying  cut. 
a  metallic  bar,  2,  constituting  one  electrode  is  fitted  with  forked  in- 
sulating standards,  3,  4 ;  a  second  bar,  5,  fitted  with  the  downwardly 


FIG.  38. — WATERPROOF  MANHOLE. 

of  the  manhole  entrance.  After  splicing  is  completed  tlie  cables 
are  dropped  into  place.  Such  construction  is  only  permissible  where 
a  few  small-sized  cables  arc  used,  but  becomes  desirable  in  the 
smaller  cities  where  the  underground  systems  must  be  constructed 
with  greatest  economy,  or  in  the  outskirts  of  larger  towns  where  the 
systems  are  rapidly  changing. 


Recent  Electrochemical  Developments. 


By  Clinton  Paul  Townsend. 


CARBORUNDUM    ARTICLES. 

Mr.  Fitzgerald  lia.s  heretofore  described  a  method  of  recrystallizing 
carborundum  into  definite  forms,  involving  the  subjection  of  the 
crystals  resulting  from  a  previous  furnace  operation,  after  molding 
into  suitable  shape,  to  a  sufficient  temperature  to  recrystallize  the 
mass. 

As  is  well  known,  the  operation  of  the  carborundum  furnaces  results 
in  the  transformation  of  the  charge,  not  only  into  the  crystalline  car- 
bide of  silicon  known  as  carborundum,  but  in  lesser  degree  into  an 
amorphous  carbide,  technically  known  as  "white  stuff,"  having  a 
similar  chemical  composition  but  quite  distinct  physical  properties 
Mr.  Frank  J.  Tone,  of  Niagara  Falls,  now  patents  and  assigns  to  the 
Carbonmdum  Company,  a  method  which  substantially  parallels  that 
of  Fitzgerald,  above  referred  to,  starting,  however,  with  the  amor- 
phous instead  of  the  crystalline  carbide.  As  might  be  expected,  the 
resulting  product  differs  from  that  of  the  earlier  method  chiefly  in 
its  lesser  apparent  specific  gravity,  or  in  other  words,  its  greater 
porosity.  This  difference  is  of  importance  for  such  uses  of  the  prod- 
uct as  subject  it  to  sudden  and  excessive  temperature  changes,  and 
fits  it  especially  for  use  in  furnace  construction.  The  degree  of 
porosity  may  be  further  increased  by  mixing  with  the  amorphous 
carbide  of  silicon  a  proportion  of  the  usual  charge  mixture  of  sand 
and  carbon,  or  even  by  molding  the  brick  or  other  article  entirely 
from  such  charge  mixture.  The  articles  are  conveniently  heated  by 
imbedding  them  in  the  charge  of  the  usual  carborundum  furnace,  a 
temporary  binder  of  ghic  or  water  glass  being  added  pre\ious  to  the 
molding. 

OZONIZING   APPARATUS. 

An  ozonizer  for  which  a  patent  has  recently  been  issued  to  Alex- 
ander Vosmaer.  of  Haarlem,  Netherlands,  would  seem  to  represent 
an  approach  at  least  toward  the  extreme  limit  of  simplicity.  The  de- 
vice is  without  dielectric  surfaces  or  fixed  parts,  and  comprises  merdy 
two  Insulated  and  self-supporting  discharging  conductors  resting 
loosely  in  a  conduit,  between   which  and  one  of  the  terminals  an 


FIG.    I. — VOSMAER   OZONIZING   APPARATUS. 

directed  discharging  points,  6,  rests  loosely  in  the  forks  of  the  stand- 
ards. The  two  electrodes,  so  assembled,  are  placed  in  the  pipe  or 
conduit  I,  through  which  a  current  of  the  air  or  other  gas  to  be  treated 
is  caused  to  flow.  An  adjustment  of  distances  between  the  active 
surfaces  is  readily  effected  by  an  interchange  of  standards,  and  either 
electrode  may  be  replaced  with  the  utmost  facility. 

SEPARATION  OF  METALS  FROM  ORES. 

C.  E.  Dolbear,  of  Boston,  describes,  as  a  method  for  the  direct 
separation  of  metals  from  their  ores,  the  use  of  a  mixed  solution  of 
two  electrolytes,  the  one  being  a  solvent  for  the  metal  or  ore,  and 
the  other  a  suitable  electrolyte  for  the  separation  of  the  metal  m 
reguline  form.  Sulphuric  and  nitric  acids  are  named,  the  latter 
being  the  solvent.  If  sulphide  ores  of  copper,  for  instance,  are  being 
treated,  the  metal  is  dissolved  as  a  nitrate,  converted  by  the  sulphuric 
acid  to  a  sulphate,  and  therefrom  deposited,  the  electrolyte  reaching 
a  condition  of  equilibrium  beyond  which  it  will  suffer  only  such 
changes  as  arise  from  the  foreign  components  of  the  ore.  There  is 
an  especial  advantage  in  conducting  the  solution  as  well  as  the  de- 
position in  the  electrolytic  vat.  since  the  oxides  of  nitrogen  resulting 
from  the  reduction  of  the  nitric  acid  by  the  metal  are  continuously 
reoxidized  to  nitric  acid  by  oxygen  liberated  at  the  insoluble  anode. 
The  patent  is  the  property  by  assignment  of  the  American  and  Metal 
Extraction  Company,  of  Boston. 

EL£CTRODEPOSITION   OF  COPPER  WITH   INSOLUBLE  ANODES. 

An  ingenious  electrometallurgical  method  for  the  treatment  of  sul- 
phide ores  of  copper  is  proposed  by  M.  Constantin  Jean  Tossizza,  of 
Paris.  The  copper  in  such  ores  is  associated  with  iron  and  the  sul- 
phate solutions  obtained  by  treating  the  roasted  ores  with  sulphuric 
acid  are  unsatisfactory  electrolytes:  for  although  copper  is  more 
readily  deposited  than  iron,  no  separation  of  the  metals  is  practicable 
with  insoluble  anodes  Such  separation  would  involve  the  mainten- 
ance of  the  c.  m.  f.  between  terminals  at  a  necessary  minimum, 
whereas  the  polarization  of  the  anode  quickly  raises  it  to  a  point  at 
which  iron  also  separates.  M.  Tossizza  introduces  into  the  bath  in 
the  neighborhood  of  the  anodes,  the  sulphur  dioxide  derived  from  the 
roasting,  thereby  reducing  the  potential  difference  to  the  theoretical 
figure  of  0.2  volts,  or  under  practical  conditions  to  0.6  volts.  Ob- 
viously the  e.  m.  f.  necessary  for  the  separation  of  iron  is  reduced 
in  similar  proportion,  but  with  effective  depolarization  such  inter- 
mediate values  may  be  maintained  as  will  permit  the  separation  of 
the  copper  alone.  , 

The  relation  of  this  process  to  the  prior  art  is  somewhat  peculiar.  ; 
The  method,  that  is  to  say.  the  use  of  reducing  gases,  and  particu- 
larly sulphur  dioxide  for  the  depolarization  of  insoluble  anodes  in 
the  deposition  of  copper  was  described  in  1878  by  Cobley.    The  re- 
alization that  thereby  the  purity  of  the   separated  metal  might  be 
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controlled  is  due  to  Tossizza,  who  is,  therefore,  to  be  considered 
as  the  inventor  of  the  method  as  applied  to  ferruginous  solutions. 
On  the  practical  side  the  process  confronts  the  fact  that  no  thoroughly 
satisfactory  anode  material  for  sulphate  solutions  is  known. 

MERCURY  CATHODE  CELL. 

In  an  electrolytic  cell  for  the  production  of  caustic  soda  by  the 
deposition  of  sodium  in  mercury  and  its  oxidation  therefrom  by 
water,  the  quantity  of  mercury,  and  therefore  the  cost  of  the  cell, 
is  largely  controlled  by  the  efficiency  of  the  means  employed  for 
promoting  the  oxidation  of  the  alkali  metal.  The  most  efficient,  as 
well  as  the  most  economical  of  all  means  for  accomplishing  this  end 
is  the  employment  of  a  "combining  circuit" — such  arrangement  of 
terminals  that  the  mercury  functions,  in  part  at  least,  as  a  bipolar 
electrode  between  independent  anodes  and  cathodes  located  respect- 
ively in  the  decomposing  and  oxidizing  compartm.ents :  this  principle 
of  operation  is  known  as  the  Castner-Kcllner  method. 

Many  efforts  have  been  made,  however,  to  efifect  the  quick  oxidation 
of  mercury  by  means  of  local  action.  The  use  of  metallic  fragments 
floating  upon  the  mercury  is  less  effective  than  would  be  supposed, 
by  reason  of  their  tendency  to  become  amalgamated,  or  at  leai^t 
coated,  with  the  liquid  metal ;  and  floating  fragments  of  carbon  do 
:iot  seem  to  come  into  effective  contact  with  the  amalgam.  Messrs. 
Edser  &  Wildermann,  of  London,  propose  to  use  carbon  and  metal 
together,  in  the  form  of  composite  rods  projecting  from  the  base  of 
the  caustic  compartment  through  the  amalgam  and  into  the  super- 
posed caustic  solution.  These  composite  rods  are  preferably  of  iron 
and  carbon,  and  may  be  prepared  by  producing  a  partial  electro- 
deposit  of  iron  on  carbon  pencils,  by  wrapping  carbon  pencils  with 
iron  wire,  or  by  m^olding  them  from  a  mixture  of  carbon  with  iron 
filings.  They  may  be  given  the  form  of  rods  or  plates,  and  may  be 
applied  to  rocking  or  rotating  cells  of  any  known  type. 

As  above  stated,  the  function  of  these  elements  is  to  promote  local 
action,  and  it  follows  that  however  effective  they  may  be  in  promoting 
oxidation  of  the  alkali  metal,  their  use  represents  a  considerable 
waste  of  energy  as  compared  with  the  employment  of  a  combining 
circuit  in  which  the  electrical  energy  derived  from  the  oxidation 
of  the  sodium  is  turned  into  the  electrolyzing  circuit.. 

THE  FIXATION  OF  ATMOSPHERIC  NITROGEN. 

A  recent  issue  of  the  Electrical  World  and  Engineer  described 
the  Niagara  Falls  installation  of  the  Atmospheric  Products  Company 
for  the  synthetic  production  of  oxides  of  nitrogen.  In  the  construc- 
tion there  described  the  arcs  are  produced  in  a  high-tension,  direct- 
current  circuit,  and  are  most  ingeniously  maintained,  by  relatively 
moving  terminals  at  that  minimum  amperage  which  corresponds  with 
the  maximum  permanent  synthetic  effect.  As  stated  in  the  paper 
referred  to,  an  experimental  study  has  resulted  in  favor  of  the  direct- 
current  arc.  The  current  patent  issue  includes,  however,  a  con- 
struction assigned  to  the  same  company,  the  patentees  being  Messrs. 
Bradley  and  Lovejo}',  in  which  an  alternating  arc  is  applied  to  the 
same  purpose.  While  this  must  be  considered,  upon  the  statements 
of  the  patentees,  as  a  less  efficient  form  of  the  device,  it  is  neverthe- 
less of  interest  as  showing  a  means,  devoid  of  moving  parts,  for  main- 
taining the  arcs  at  the  minimum  volume.  This  is  accomplished  by 
permitting  the  arc  to  strike  across  the  narrow  gap  between  two 
divergent  terminals,  and  causing  it  to  travel  upward  under  the  in- 
fluence of  the  air  current  until  it  finally  breaks  at  the  point  of  widest 
separation  of  the  electrodes.  The  current  used  being  alternating, 
individual  transformers  replace  the  inductances  used  wi*:h  the  direct 
current. 

As  here  figured,  the  individual  combining  chambers  i  carry  di- 
verging metallic  terminals,  S,  6,  connected  to  the  secondary,  9,  of  the 
coil  9,  10.  The  air  enters  at  2,  directly  beneath  the  point  7  of  closest 
approach  of  the  terminals,  and  the  product  passes  through  conduits 
.3,  4,  to  the  absorption  tower  14.  The  coil  is  imbedded  in  insulating 
cement,  26,  and  the  primary  and  secondary  terminals,  30,  27,  are  so 
arranged  that  the  act  of  placing  the  coil  in  position  closes  the  circuit 
on  the  one  hand  with  the  line  wires,  32,  of  the  alternating  circuit,  11, 
12,  and  on  the  other  with  the  terminals,  28.  of  the  electrodes.  For 
absorption  of  the  oxides  of  nitrogen  sulphuric  acid  is  employed, 
and  is  caused  to  circulate  over  an  insoluble  distributing  filling,  15,  in 
the  absorption  tower,  and  thence  through  a  cooling  chamber,  23,  by 
means  of  the  pump  21.  The  residual  air  is  withdrawn  by  the  pump 
24,  while  the  absorbed  oxides  of  nitrogen  are  expelled  from  the  acid 
by  heat  applied  to  the  vessel  16,  to  be  condensed  in  the  worm  18  and 


collected  in  the  vessel  20.  The  use  of  an  acid  absorbent  offers  great 
economy  over  the  employment  of  an  alkali,  since  the  absorping 
liquor  is  not  subjected  to  chemical  change.    As  will  be  clear  from  the 


Zi 


FIG.  2. — FIXATION   OF  ATMOSPHERIC   NITROGEN. 

drawings,  the  successive  arcs  struck  at  the  point  7  will,  under  the 
influence  of  the  upward  air  current,  rise  along  the  electrodes  and 
break  at  their  point  of  widest  separation. 


The  Point  of  View. 


That  it  all  depends  on  the  point  of  view  is  again  illustrated 
by  the  following  paragraph  from  the  New  York  Evening  Post  of 
recent  date :  New  Orleans  has  been  enjoying  a  street-car  strike  for  the 
last  ten  days  or  so.  Other  cities  are  inclined  to  complain  and  lament 
when  their  tra.isit  facilities  are  interfered  with  by  labor  disputes,  but 
not  so  New  Orleans.  "What  a  relief  it  is,"  cries  one  enthusiastic 
newspaper,  "that  this  dear  old  town  of  ours  should  have  been  suduenly 
blessed  with  a  Sunday  that  must  have  brought  back  to  the  older 
inhabitants  the  peace  of  quiet  and  the  Sabbath-keeping  of  50  years 
ago."  And  further  on  this  same  paper  says :  "When  the  day  was 
done — and  the  last  note  from  the  church  bells  had  become  solvent 
in  the  silence  of  the  citj'.  how  comforting  it  was  to  step  to  your 
window  and  to  look  out  upon  and  over  the  wide  stretch  of  houses  and 
to  know  that  in  each  one  of  them  prayers  of  thanksgiving  were  being 
said  for  the  gracious  day-long  quiet  that  had  blessed  the  whole  com- 
munity !  How  you  longed  then  for  the  days  when  the  telegraph  and 
the  telephone  and  the  trolley  were  unknown,  when  even  the  car 
rumbled  not  over  the  stony  street :  when  men  and  women  made  usi^ 
of  the  vehicles  of  locomotion  God  had  given  them ;  when,  in  a  word. 
man,  as  well  as  all  other  creatures  of  the  Creator,  was  satisfied  to  be 
natural."  This,  by  the  way,  described  the  first  Sunday  of  the  strike. 
It  would  be  interesting  to  know  whether  a  sentiment  so  sublime  has 
survived  the  exclusive  use  since  then  of  the  God-given  "vehicles  of 
locomotion." 
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The  Installation   of  Electrical  Machinery  in  ihe  Tropics. 


Bv  Chas.  H.  Hines. 

WITH  the  rapid  increase  of  the  work  of  installing  lighting  and 
power  plants  in  countries  lying  within  the  tropics,  especially 
during  the  last  five  years,  and  the  recent  extension  by  the 
United  States  of  its  sway  into  such  climes,  the  writer  of  this  article, 
having  been  one  of  the  pioneers  in  this  particular  line  at  a  time  when 
the  field  was  new  and  untried,  and  remembering  his  own  troubles 
and  the  lack  of  any  previous  knowledge  to  draw  upon,  feels  that  the 
relation  of  a  few  of  the  peculiar  "bugs"  that  may  be  expected,  may 
prove  interesting  and  profitable  to  those  who  may  be  called  upon  to 
undertake  this  class  of  work. 

In  the  early  days  of  this  work,  it  was  the  usual  thing  for  the  South 
American  merchant  when  he  had  decided  to  install  an  electrical 
plant,  tu  place  the  order  with  his  agents  in  the  States  in  very  much 
the  same  manner  as  he  would  order  a  consignment  of  groceries  or 
other  goods;  and  in  many  cases  the  agent,  only  considering  how  large 
a  commission  could  be  exacted  and  the  cheapness  with  which  he  could 
purchaiie,  bought  the  plant  without  any  regard  to  the  class  or  fitness 
of  the  material.  Kinally,  at  the  last  moment,  he  would  engage  an 
engineer  to  go  with  the  outfit,  to  erect  it,  and  usually  his  selection  of 
the  man  was  on  a  par  with  his  selection  of  the  material. 

In  most  cases  the  engineer  arrived  at  his  destination  only  to  find 
that  the  machinery  ordered  was  cither  not  adapted  to  the  require- 
ments of  the  case  or  wofully  lacking  in  many  essential  things.  This 
meant  many  weeks  of  delay  and  vexation,  and  this  coupled  with  his 
lack  of  knowledge  of  the  country  and  customs,  rendered  his  employers 
only  too  prone  to  place  the  blame  upon  his  shoulders,  forgetting  the 
fact  that  he  had  not  been  consulted  in  the  least  regarding  what  had 
been  ordered,  and  that  he  would  have  been  entirely  unfamiliar  with 
the  peculiar  necessities  involved,  even  had  he  been  so  consulted.  At 
the  present  day,  however,  the  field  has  broadened,  and  in  the  case  of 
many  larRc  power  and  lighting  enterprises  the  services  of  skilled  con- 
fcullitig  engineers  are  called  upon  to  direct  the  prclitninary  work;  but 
it  will  be  found  in  most  of  these  cases  that  these  enterprises  are  backed 
or  controlled  by  American  capital,  and  that  the  native  of  the  country 
when  left  to  his  own  devices  still  persists  in  putting  the  cart  before 
the  horse — that  is,  buying  his  plant  first,  and  hiring  his  engineer  after- 
ward 

The  first  and  mo.st  important  thing  to  be  considered  in  taking  up 
this  class  ot  work  is  a  thorough  knowleoge  of  the  foreign  language; 
for  without  that  the  engineer,  no  matter  how  great  his  ability,  will 
find  himself  .sadly  handicapped.  Even  though  he  may  procure  the 
services  of  an  interpreter,  he  will  soon  find  that  he  cannot  depend 
upon  him  to  interpret  faithfully,  and  will  be  led  into  serious  errors 
owing  to  malinterprctation,  botn  as  to  his  work  and  to  difTerences 
with  his  employcrr  In  many  casc«  this  cKcurs  through  malicious- 
ness due  to  jealousy  or  other  causes,  and  is  always  a  constant  source 
of  annoyance.  I  well  remember  my  own  first  experience,  when  my 
knowledge  of  Spani.sh  was  nil,  and  I  used  to  wander  around  with  a 
piece  of  paper  on  which  I  had  written  down  the  Spanish  and  English 
meaning  of  diflfcrrnt  tools,  etc.,  forgetting  that  the  pronunciation 
»»f  the  words  was  most  essential.  On  getting  screw-drivers  for 
screw.i.  wrenches  for  bolts  and  like  mistakes.  I  would  Ik  gravely  as- 
sured by  the  dusky  workers  in  my  employ  that  my  Spanish  was 
"miiy  nialo'— very  bad — and  I  have  no  reason  to  doubt  them,  judg- 
ing from  the  results  obtained  Spanish  is  an  easy  langtiage  to  ac- 
quire, and  should  be  learned  in  advance,  as  the  process  of  learning  on 
the  ground  is  slow,  vexatious  and  costly. 

Heforc  sailing,  the  engineer  should  always  go  carefully  over  the  list 
of  materials  sent,  checking  off  all  articles,  and  being  sure  th.it  he  has 
everything  required  to  the  ver>-  nails  and  screws,  for  should  anything 
l>e  omitted  it  may  mean  wreks  of  delay,  and  in  any  case  he  will  pay 
dc.Trly  for  what  he  has  to  purchase  on  the  ground,  even  if  obtainable. 
I  well  rememlier  on  one  installation  which  was  to  have  iron  poles 
made  of  three  sires  of  pipe  connected  together  by  reducers,  and. 
through  errcr.  sufficient  reducers  were  sent  for  but  half  the  number 
of  poles,  being  fortunate  enough  to  be  able  to  find  them  in  the  town 
I  was  under  the  necessity  of  paying  $4  50  apiece  for  an  article  worth 
about  30  cents  in  the  States. 

Arriving  at  his  destination,  the  engineer  will  find  that  his  machinery 
is  generally  handled  in  any  old  way.  He  must  personally  supervise 
the  unloading  of  the  same  if  he  wishes  to  preserve  it  unbroken,  and 
his  ingenuity  will  be  called  upon  from  the  start  if  the  plant  is  located 


at  any  distance  from  the  port  of  disembarkation ;  as  in  most  instances 
mules  or  oxen  are  the  sole  means  of  transportation,  and  the  roads 
are  invariably  vile,  even  in  the  dry  season,  and  generally  impassable 
during  the  wet  one.  I  have  been  three  months  conveying  the  heavy 
castings  of  generators  over  a  distance  of  40  miles.  A  knowledge  of 
the  conditions  to  be  met  with  in  advance  is  here  of  great  service  in 
regulating  the  weights  of  the  packages  to  be  handled.  It  is  here 
also  that  the  first  lesson  regarding  himself  must  be  learned  by  the 
engineer,  and  that  is  the  care  of  his  health.  If  the  place  where  he  is 
located  is  unhealthy,  and  most  tropical  towns  are  more  or  less  so, 
too  much  care  cannot  be  taken  until  well  acclimated.  He  should 
wear  a  flannel  band  around  the  stomach,  drink  sparingly  of  water, 
and  that  filtered  or  boiled,  avoid  much  fruit,  and  always  sleep  a  story 
or  two  above  the  ground,  the  higher  the  better,  and  also  keep  indoors 
at  night;  and  above  all  things,  observe  the  strictest  temperance.  Right 
here,  let  me  explode  a  fallacy  that  has  caused  the  death  of  more  than 
one  bright  man  in  these  countries,  and  that  is  the  saying  that  will  be 
repeated  by  natives  and  even  his  own  countrymen  located  there, 
that  "a  little  liquor  is  absolutely  required  in  the  drinking  water,"  or 
"drink  to  keep  out  the  fever  germs."  This  is  not  only  untrue,  but 
the  surest  way  to  bring  about  what  he  wishes  to  avoid.  I  have  tried 
both  methods ;  in  one  case  succumbing  to  fever  within  two  weeks, 
and  in  the  other  I  passed  six  months  in  one  of  the  deadliest  ports  of 
South  America  untouched  by  any  disease  by  practicing  strict  ab- 
stinence. 

Wc  will  now  suppose  the  engineer  on  the  ground  where  the  plant 
is  to  be  erected,  and  ready  to  begin  operations.  Xow  begins  the  test 
of  his  fitness  for  this  class  of  work,  as  he  finds  that  he  must  be  in 
turn  surveyor,  mason,  blacksmith,  machinist,  boilermaker.  engincman. 
lineinan  and  a  few  other  things,  besides  being  an  electncal  engineer 
The  first  and  greatest  trouble  to  be  encountered  is  labor,  and  this 
varies  greatly  in  different  countries.  I  have  found  the  brightest  and 
best  men  in  Central  and  South  America,  many  of  them  capable  ot 
being  taught  anything,  and  generally  willing  and  sober;  while  the 
poorest  class  of  labor  I  have  met  with  has  been  in  Cuba  and  the  West 
Indies.  But  wherever  found,  save  in  the  large  cities,  they  are  in  most 
cases  ignorant  of  even  the  appearance  of  electrical  machinery,  and 
must  be  taught  from  the  beginning  even  how  to  handle  tools ;  and 
tact  and  patience  of  the  highest  order  is  required.  The  motto  of  the 
Latin- American  workman  is,  "never  do  anything  to-day  that  can  be 
possibly  put  off  until  to-morrow,"  and  the  employer  must  go  slowly 
in  combating  this  idea  lest  he  incur  the  hatred  of  his  men — this  mean- 
ing in  some  cases  his  sudden  decease.  He  will  learn  the  word 
"manana"  (to-morrow)  until  he  hates  the  sound  of  it,  as,  no  matter 
what  he  wants  done  or  how  urgent  it  may  be,  it  will  be  done  "manana." 
However,  patience,  and  above  all  a  perfect  command  of  temper,  will 
overcome  all  obstacles  in  time,  and  he  will  find  his  troubles  lessening 
as  his  pupils  prow  more  apt.  I^t  him  always  direct  and  not  try  to 
do  it  all  himself.  The  saying  is  in  these  countries,  "If  you  see  one 
man  working  and  the  rest  sitting  down,  the  man  working  is  boss . 
and  if  you  see  one  man  sitting  down  and  the  rest  working,  the  man 
sitting  down  is  boss ;"  and  it  is  most  true  in  every  respect. 

In  handling  and  erecting  the  heavy  pieces,  the  engineer  had  better 
peisonally  see  every  hitch  and  tie  made  on  all  work,  as  otherwise  dis- 
aster is  sure  to  follow.  This  also  applies  to  line  construction,  until 
his  men  become  more  or  less  familiar  with  the  work:  they  will  gen 
crally  sptjrn  "climbers"  and  work  with  bare  feet  and  a  rope  around 
the  waist,  but  will  get  there  just  the  same.  The  matter  of  insulation 
must  be  carefully  looked  after,  owing  to  the  heavy  rains  and  damp- 
ness of  these  climates.  All  work  in  this  line  should  be  done  in  the 
best  possible  manner,  as  on  this  will  depend  to  a  great  extent  the  suc- 
cess or  failure  of  the  plant,  and  the  higher  the  voltage  carried,  the 
greater  the  safeguards  to  be  taken.  In  the  matter  of  poles,  galvan- 
ized iron  is  the  most  reliable,  as  insects  and  dampness  soon  play  havc>c 
with  the  best  of  wood,  and  the  expense  and  labor  attached  to  replac- 
ing them  more  than  balances  the  extra  cost  of  the  iron  ones. 

In  the  matter  of  stringing  wires,  the  fact  of  the  great  expansion 
during  the  intense  heat  of  the  day  and  contraction  in  the  almost  al- 
ways cool  nights,  must  be  taken  into  consideration,  or  trouble  will 
ensue  from  the  start ;  and  above  all,  the  matter  of  protection  from  the 
heavy  thunder  showers  of  the  tropics  must  be  given  the  most  careful 
study.  The  very  best  arrester  obtainable  should  be  employed,  and 
all  parts  of  apparatus  liable  to  injury  carried  in  duplicate,  especially 
armatures,  unless  the  engineer  is  capable  of  rewinding  the  same. 
Right  here  let  me  say  that  nine-tenths  of  good  engineers  are  un- 
familiar with  the  practical  part  of  armature  and  field  winding,  no 
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jiiatter  how  well  they  may  be  grounded  in  the  theory  and  design,  yet 
such  knowledge  is  invaluable  in  this  class  of  work. 

If  the  prime  movers  of  the  plant  are  wheels  or  turbines,  as  in  all 
cases  where  possible  they  should  be,  owing  to  the  high  cost  of  fuel — 
coal  costing  in  many  parts  as  high  as  $20  per  ton,  gold — another 
factor  of  trouble  must  be  considered  in  planning  the  hydraulic  part 
of  the  station,  and  that  is  the  rapid  rise  that  takes  place  in  the 
streams  after  a  heavy  rainfall.  I  have  seen  a  river  from  which  I 
•derived  my  power  rise  15  feet  in  as  many  minutes.  Great  care  must 
be  taken  to  provide  for  this,  more  especially  if  the  work  is  installed 
^luring  the  dry  season,  as  otherwise  the  labor  of  months  may  be  de- 
stroyed in  a  brief  hour.  In  all  cases  these  streams  are  filled  with  float- 
ing vegetation  and  drift,  causing  endless  trouble  in  clogging  turbines, 
"breaking  gate  valves,  etc.,  if  not  most  carefully  provided  for. 

We  will  now  suppose  the  station  completed  and  everything  ready 
for  the  start.  Let  it  not  be  thought  that  the  troubles  of  the  engineer 
are  over;  for,  on  the  contrary,  they  have  but  begun.  He  will  now  ap- 
point his  assistants  from  among  the  best  of  the  men  who  have  aided 
him  in  the  construction,  and  it  is  now  he  will  encounter  fresh 
troubles.  The  egotism  of  the  average  native  is  prodigious,  and  he  will 
at  once,  on  attaining  a  little  knowledge,  assume  much  more,  and,  if 
not  closely  watched,  will  cause  disaster  by  attempting  to  do  more 
than  he  is  capable  of  doing.  He  will  handle  the  most  intricate  ma- 
chinery with  a  superb  disregard  of  consequences  that  will  make  the 
beholder  shudder,  and  is  only  too  ready  to  do,  not  what  he  is  told,  but 
also  what  he  is  told  not  to  do.  When  he  has  worked  a  few  months, 
he  considers  himself  a  full-fledged  "electricista,"  and  resents  any  fur- 
ther instruction.  I  well  remember  an  instance  which  illustrates  this 
fact,  in  a  plant  which  I  had  erected,  and  in  which  on  occasions  we  were 
obliged  to  run  our  alternators  in  synchronism.  I  had  a  rather  bright 
native  acting  as  station  man,  and  I  cautioned  him  particularly  never 
to  attempt  to  throw  his  machines  together  without  first  calling  me, 
as,  owing  to  several  causes,  the  synchronizing"  of  the  machines  was  a 
■difficult  matter.  My  back  was  hardly  turned,  however,  when  he  did 
throw  them  in  without  synchronizing,  with  the  result  of  his  leaving 
by  the  window  route,  leaving  me  with  a  two  weeks'  shut-down  on  my 
hands.  In  this  connection  there  is  a  story  which  I  can  well  believe  of 
a  Mexican  who  was  left  in  charge  of  the  boiler  of  his  plant,  and  the 
superintendent  happening  in  later  saw  to  his  horror  that  the  handle 
of  the  steam  gauge  was  crowded  over  against  the  pin  at  the  far  side, 
while  the  engineer  was  still  feeding  the  roaring  furnace  for  all  he 
was  worth.  As  soon  as  the  superintendent  could  haul  the  fire  and  get 
Tiis  breath,  he  inquired  the  reason  of  such  proceedings,  and  the  answer 
was,  "Well,  what  are  the  figures  there  for  if  the  steam  is  not  to  go 
to  that  point?" 

There  is  another  side  to  this  matter  that  has  a  more  or  less  serious 
bearing  to  the  seller  and  manufacturer  of  the  plant,  and  that  is  that 
when  the  contract  of  the  engineer  who  erects  the  plant  expires,  in 
nine  cases  out  of  ten  his  employers  will  either  refuse  to  renew  the 
same  or  insist  on  his  accepting  far  less  salary.  In  most  instances 
they  have  a  touch  of  the  same  egotism,  and  think  that  one  of 
their  own  countrymen  is  entirely  capable  of  taking  charge  at  far 
less  money,  and  the  consequence  of  this  idea  is,  in  many  cases, 
the  total  ruin  of  the  plant,  with  the  fault  laid  at  the  door  of  the 
makers  of  the  machinery,  when  it  is  ihe  fault  of  the  unskilled  man  who 
was  placed  in  charge.  I  have  seen  in  a  Mexican  city,  a  fine  new  plant, 
with  the  most  approved  apparatus,  engines,  etc.,  and  after  a  year's 
run  under  native  management,  I  have  seen  the  same  plant  ag  lin,  its 
fine  machinery  rusted  and  covered  with  filth  and  oil,  the  belting  satu- 
rated with  resin  and  the  whole  place  a  wreck,  while  the  line  work 
had  fallen  into  a  condition  that  not  only  endangered  the  plant  but 
the  lives  of  the  citizens. 

After  starting  up  and  getting  the  plant  to  running  in  more 
or  less  smooth  shape,  other  troubles  may  arise,  caused  by  the 
ignorance  or  the  superstitions  of  the  natives.  Lamps  are  stoned  and 
broken,  lines  cut  or  poles  uprooted,  and  for  these  troubles  drastic 
remedies  are  needed.  The  severe  punishment  of  any  offender  caught 
will  generally  have  a  salutary  effect  on  others.  This  annoyance  is 
not  always  confined  to  the  ignorant,  however,  as  in  the  case  of  one 
plant  which  I  erected  and  where  from  the  start  I  was  bothered  by  the 
continual  breakage  of  lamps.  I  found  on  doing  a  little  quiet  detective 
work  that  the  chief  offender  was  no  other  than  the  cashier  of  the 
bank  there,  who  found  it  "great  fun"  on  his  nocturnal  rambles  to  de- 
stroy property.  A  fine  of  $200,  coupled  with  the  threat  of  a  long  term 
of  imprisonment  for  a  repetition  of  the  offense,  convinced  him  that  this 
■cla^s  of  fun  was  an  expensive  luxury. 


In  conclusion,  I  may  say  that  thcs€  countries  have  but  just  awakcncii 
to  the  Vicccsbity  of  electrical  development,  and  in  the  near  future 
will  be  the  chief  fields  of  electrical  enterprise  as  they  become  more 
developed  and  opened  up  by  the  energetic  Anglo- Saxon.  At  the  pres- 
ent time  any  young  engineer  who  understands  his  profession  and  their 
language,  and  can  interest  capital,  can  find  valuable  franchises  in 
these  countries  for  almost  the  asking.  The  chief  trouble  that  arises 
to-day  is  that  the  salesmen  and  engineers  from  America  have  not 
made  a  study  of  the  manners  and  customs  that  prevail  in  these  parts. 
insisting  rather  that  the  people  should  conform  to  their  ctistoms.  It 
is  through  this  that  the  English  rnd  the  Germans  to  a  large  extent 
control  this  field.  The  Latin -American  does  his  business  in  his  own 
peculiar  way,  and  while  it  is  not  our  way,  yet  it  will  prove  vastly  more 
profitable  to  study  this  way  and  meet  it,  than  try  to  force  him  to  ours. 
Long  credits  and  a  leisurely  method  in  following  out  an  idea  is  his 
motto,  and  our  German  and  English  cousins  by  conforming  to  his 
ideas  have  succeeded,  while  our  men  with  their  "push"  and  deter- 
mination to  "rush"  things  have  failed  through  the  very  thing  that  has 
brought  them  success  in  other  parts.  Let  them  cultivate  patience  and 
make  a  study  of  the  people  and  their  customs  and  manners,  and  be 
willing  to  devote  a  month  where  they  are  accustomed  to  spend  a  week 
in  arranging  a  sale  or  a  contract ;  and  in  the  matter  of  credits  and 
terms,  meet  the  foreign  manufacturer  on  his  own  ground,  and  then 
backed  by  the  superiority  of  American  machinery  their  reward  will 
be  rich  and  the  foothold  obtained  lasting. 


The  British  Pacific  Cable. 


A  telegram  from  Vancouver,  B.  C,  of  September  21,  says:  The 
cableship  "Colcnia"  has  laid  over  500  miles  of  the  Pacific  cable  be- 
tween Vancouver  Island,  B.  C,  and  Fanning  Island.  In  two  wedcs 
the  "Colonia"  will  have  paid  out  all  her  cable  and  be  within  200  miles 
of  Fanning  Island,  where  she  will  anchor  the  end  to  a  buoy.  The  end 
will  be  picked  up  and  spliced  by  the  cableship  "Anglia,"  and  the  laying 
completed  by  that  ship,  while  the  "Colonia"  will  proceed  to  England 
to  secure  the  cable  for  the  line  between  San  Francisco  and  Manila. 
The  "Colonia"  is  laying  160  miles  of  cable  a  day,  is  traveling  at  a  speed 
of  seven  and  a  half  knots,  and  is  in  constant  communication  with  the 
Banfield  Creek  station  on  Vancouver  Island. 


Rapid  Transit  at  the  St.  Louis  Fair. 


It  will  cost  $750,000  to  construct  and  equip  the  ""apid  transit  sys- 
tem upon  the  World's  F.  Ir  grounds.  The  length  of  the  road  and  its 
branches  will  be  eight  miles,  and  it  will  enable  the  visitors  to  see  the 
vast  exposition  with  as  little  fatigue  as  possible.  The  problem  in 
planning  the  intramural  road  has  been  to  place  it  where  it  would  not 
mar  the  beauty  of  the  exposition.  Eminent  engineers  have  l>een 
called  into  consultation  and  all  phases  of  the  project  thoroughly 
studied.  It  is  believed  the  plan  presented  by  Charles  V.  Weston, 
of  Chicago,  comes  nearest  to  a  perfect  solution  of  the  difficulty. 
Owing  to  the  varying  altitudes  of  the  exposition  grounds  the  road 
will  be  at  times  an  elevated  line,  and  in  other  parts  built  at  grade  or 
below  the  surface.  The  trip  on  the  intramural  will  be  one  of  the 
most  delightful  diversions  for  visitors  to  the  exposition. 


Another   Water  Power  Project  in  Canada. 


The  development  of  the  High  Falls  on  the  Lievere  River,  Quvbec, 
about  30  miles  from  the  city  of  Ottawa,  is  being  projected.  There 
is  a  drop  of  iSo  feet  at  the  falls,  and  further  drops  between  the  falls 
and  the  outlet  in  the  Ottawa  River.  In  all.  at  lowest  water,  the 
Lievere  River  from  its  falls  to  its  mouth,  can  probably  produce  50.000 
hp  of  electrical  energy,  which  can  be  transmitted  to  Ottawa  and  other 
points.  Electrical  energy,  produced  by  water  power,  costs  in  the 
Ottawa  Valley,  at  present,  about  $15  per  hp  per  year,  while  the  same 
amount  of  power  produced  by  steam  costs  upwards  of  $50  per  annum, 
but  with  the  important  difference  in  favor  of  water  that  the  steam 
produced  power  is  only  for  the  ordinary  working  day,  while  the 
water  produced  power  is  for  the  whole  24  hours.  The  Ottawa  Valley 
is  a  veritable  store-house  of  power.  The  Rideau,  Lievere  and  Ga- 
tineau  Rivers ;  the  Chats  Falls.  Dechenes  Rapids  and  the  Chaudiere 
Falls  are  (destined  to  make  Ottiwa  the  center  of  a  vast  supply  of 
electric  energ>-  when  all  these  water  powers  are  fully  developed. 
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New  Telephone  Patents. 


In  some  localities  telephone  service  has  not  been  considered  by  the 
public  all  it  should  be,  all  trouble  being  promptly  charged  to  the 
operator.  This  has  led  many  inventors  to  try  to  perfect  some  system 
in  which  the  much-maligned  "central"  would  be  superseded  by  ma- 
chinery under  the  immediate  control  of  the  calling  subscriber.  Lately 
several  such  systems  have  been  the  subject  of  letters  patent,  and  the 
Patent  Office  issue  of  September  23  adds  two  more  to  the  list.  One 
patent  (No.  709,739)  is  issued  to  Albert  W.  Bullard,  of  Somerville, 
Massachusetts,  and  the  other  (No.  709,740)  to  the  same  inventor, 
in  conjunction  with  Malcolm  C.  Rorty,  both  patents  being  assigned 
to  the  American  Bell  Telephone  Company. 

I'-ach  patent  covers  a  separate  and  practically  complete  system, 
both  of  them  being  that  type  of  automatic  exchange  which  requires 
for  each  subscriber  a  machine  operated  electrically  and  controlled 
from  the  subscriber's  station,  involving  a  complete  multiple  of  all 
other  lines.  As  usual  with  systems  of  this  type,  a  dial  and  pointer 
is  provided  at  each  telephone  instrument,  the  pointer  being  movable 
over  the  dial.  In  addition,  the  machine  at  the  central  office  contains 
an  equivalent  of  this  in  one  or  more  arms  which  carry  contacts 
movable  over  a  dial  whose  divisions  are  conducting  bars,  the  divisions 
and  numbers  on  the  substation  dial  corresponding  exactly  in 
angular  arrangement  to  the  conducting  bars  and  the  numbers  of 
their  connected  subscribers'  lines.  The  method  of  operation  pro- 
vides that  if  the  pointer  is  set  opposite  a  given  number  and  the  elec- 
trical circuit  of  one  or  both  sides  of  the  line,  as  the  case  may  be,  is 
then  closed,  the  pointer  will  return  to  the  normal  or  zero  point,  the 
arms  at  the  central  nffice  being  synchronously  moved  forward  an  ex- 


FIG.    I.- 
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actly  equivalent  distance  so  that  they  will  register  with  the  con- 
ducting bars  of  the  line  who.sc  number  on  the  dial  was  chosen.  In 
addition  to  this,  means  arc  provided  for  determining  whether  the  line 
whose  connections  is  desired  is  busy,  in  which  case  the  connection 
will  not  be  established  but  a  humming  signal  will  be  received  at  the 
calling  station  to  indicate  this  fact.  When  a  call  is  completed,  as 
signified  by  the  return  of  tlie  receiver  to  the  hook,  all  conditions  are 
restored  to  normal  by  springs  properly  arranged  As  above  indi- 
cated, tiie  gmcral  functions  performed  by  the  machines  of  the  two 
systems  are  identical,  the  means  by  which  they  are  performed,  how 
ever,  differ  quite  materially. 

Gmsidcriiig  first  ihc  system  of  whic^  Mr  Rullard  alone  is  in- 
ventor, Fig.  I  shows  a  plan  and  two  elevations  of  three  central  office 
machines.  In  the  plan  view  the  conductor  dials  are  shown,  giving 
the  appearance  of  combs,  which  term  will  be  hereinafter  applied  to 
thcnt.  Four  of  these  combs  with  the  allic<l  revolving  arms  are  shown 
in  each  madiinc,  this  being  due  to  the  fact  that  provision  is  made  for 
a  large  number  of  subscribers ;  and  in  order  to  keep  the  parts  of  prac- 


tical size,  it  is  though  advisable  to  divide  the  subscribers'  lines  into 
groups  of  99,  and  arrange  one  group  upon  a  comb.  It  may  be  well 
to  mention  here  that  there  are  but  99  lines  per  group,  because,  the 
inventor  states,  it  is  advisable  to  omit  numbers  which  would  involve 
a  zero  setting  on  the  dial,  on  account  of  the  likelihood  of  one  for- 
getting to  make  such  a  setting.  In  arranging  the  combs,  all  con- 
ductors of  the  same  number  are  in  the  same  vertical  plane.  Sim- 
ilarly, the  contact  arms  are  aligned  vertically,  so  that  if  the  upper 
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FIG.    2. — DIAGRAM    OF   CIRCUITS,   BULLARD   SYSTEM. 

arm  is  in  contact  with  the  fifth  bar  of  its  comb,  the  fifth  bar  of  every 
other  hundred  group  will  be  in  contact  with  its  corresponding  re- 
volving arm.  This  contingency  is  provided  for  by  the  use  of  a  hun- 
dreds-comb, the  lowest  in  the  figure.  In  addition  to  the  radial  bar^. 
every  comb  is  provided  with  a  circular  conductor,  so  placed  that 
the  electrical  connections  are  always  carried  through  it.  these  latter 
conductors  being  wired  to  and  controlled  by  bars  of  the  hundred- 
conducting  comb,  placed  with  exact  reference  to  the  hundreds  num- 
ber of  their  attached  combs.  This  is  one  of  the  chief  novelties  of 
the  invention,  and  may  be  more  clearly  traced  out  from  the  circuit 
shown  in  Fig.  2.  where  the  combs  and  arms  are  shown  for  con- 
venience, in  plan  one  above  the  other  instead  of  superimposed. 

The  subscriber's  station  dial,  together  with  the  internal  mechar- 
isms.  are  well  shown  in  F^ig.  3,  the  apparatus  being  given  in  di.i- 
grammatic  form  in  the  circuit  drawing.  Fig.  2.  It  will  be  noticed,  a 
-ingle  dial  is  provided,  the  numbers  on  which  are  from  i  to  99;  but 
two  push  buttons  (/  and  c  arc  shown  below  the  dial,  and  it  is  thest 
buttons,  which,  after  the  dials  have  been  set.  start  its  motion  and 
determine  whether  the  "hundreds"  or  "tens  and  units"  mechanism  at 
the  central  office  shall  follow  the  movements  of  the  pointer. 


Fic.  3. — subscriber's  selection  mechanism. 

Looking  at  the  circuit,  party  A'  desires  line  )',  whose  number  is 
shown  as  350.  .Y  first  divides  this  number  into  t«o  parts.  3-50,  and 
sets  his  pointer  at  3.  then  pushing  button  d.  It  is  seen  that  button 
d  closes  a  contact  in  series  with  the  coils  of  its  own  magnetic  clutch 
and  also  in  series  with  a  contact  104.  which  is  closed  except  when  th> 
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<lial  pointer  is  exactly  in  its  stopped  or  normal  position.  Thus 
when  X  depresses  d,  a  current  passes  from  the  alternating-current 
generator  G,  through  contacts  N,  relay  S,  magnet  D,  line  wire  46; 
through  key  d,  contact  104  and  magnet  M  to  ground.  This  locks  d. 
It  also  operates  relay  /,  which,  however,  is  not  at  this  time  signifi- 
cant. In  addition  to  this  it  energizes  magnets  D  and  M,  which  are 
polarized  and  whose  armatures  are  arranged  exactly  similar  to  a 
polarized  bell. 

The  effect  of  the  alternating  current  is,  therefore,  to  vibrate  in 
synchronism  the  armatures  of  D  and  M,  which  armatures  are  geared 
through  the  agency  of  escapements,  respectively,  to  the  arm  of  the 
hundreds  comb  and  to  the  dial  pointer,  with  the  result  that  the  pointer 
is  returned  to  the  stop  position,  when  the  circuit  is  opened,  while  the 
arm  is  advanced  to  its  third  conducting  bar.  The  arms  of  the  units 
and  tens  combs  do  not  at  this  time  move,  as  the  shaJt  is  divided  be- 
tween the  hundreds  and  next  higher  comb,  and  the  independent  ro- 
tating magnet  E  is  provided  for  its  upper  portion.  X  next  proceeds 
to  send  in  the  number  50  through  the  agency  of  button  e,  which  con- 
trols apparatus  on  the  side  of  the  line  marked  45 ;  and  by  means  of 
polarized  magnet  E  the  units  and  tens  arms  are  brought  above  the 
conducting  bars,  50 

Up  to  this  time  no  actual  contacts  at  the  combs  have  been  made, 
for  the  rotating  arms  clear  the  conducting  bars  until  depressed  by 
the  next  operation,  which  is  the  removal  of  the  telephone  from  the 
hook  switch  at  station  X.  As  the  hook  switch  ascends,  it  makes  a 
transient  contact  at  u  to  ground  just  after  closing  contact  z,  with 
a  result  that  current  from  G  passes  out  both  sides  of  the  line,  at  the 
same  instant  operating  relays  /  and  H  simultaneously.  This  not 
only  operates  the  magnet  F,  and  its  associated  switch  N,  but  de- 
presses the  revolving  arms  so  that  their  contacts  engage  the  con- 
ducting bars  and  circular  contact  strips.  Relays  H  and  /  also  short- 
circuit  the  polarized  magnets  D  and  E,  but  even  then  there  is  likeli- 
hood that  the  armatures  of  these  latter  have  made  one  or  two  vi- 
brations moving  the  arms  out  of  register  with  the  comb  bars.  This, 
however,  is  rendered  of  no  effect,  as  the  escapements  are  so  geared 
to  the  pointer  and  contact  arm  shafts  that  a  considerable  number  of 
vibrations  of  the  armatures  is  necessary  for  appreciable  displace- 
ment of  them ;  and  as  a  further  precaution,  the  contact  springs  of 
the  arms  are  flared  at  the  tips,  so  as  to  be  in  a  measure  self-centering. 

Now  is  the  time  for  the  machine  to  discriminate  between  a  busy 
and  free  line,  and  this  is  accomplished  by  relay  L,  which  is  wired 
through  its  contacts  to  the  middle  of  the  battery  B  {B,  Bi,  B2,  etc., 
all  being  one  and  the  same  battery),  and  to  the  hundreds  comb, 
which  has  just  been  connected  to  bar  350  or  V's  line.  If  Y  is  busy, 
he  may  have  called  some  one  or  may  have  been  called.  In  either 
case,  the  relay  L  will  be  between  equi-potential  points,  and  will  fail 
to  operate,  but  will  send  out  to  X  from  its  back  contacts  a  hum,  , 
repeated  from  the  interrupter  near  B5.  In  case  Y  is  not  busy,  relay 
L  operates  through  a  circuit  involving  Y's  repeating  coil,  Ni  and 
relay  Oi  thereby  removing  one  side  of  Y's  line  from  generator  G, 
and  so  grounding  it  that  the  bell  at  station  Y  will  be  rung  by  the 
currents  from  generator  G.  Y's  answering  operates  exactly  as  for 
X,  the  magnet  Fi  stops  the  ringing  and  completes  the  connection. 

To  the  system  of  Messrs.  Rorty  and  Bullard,  in  conjunction,  much 
of  the  foregoing  description  of  apparatus  applies,  except  that  but 
one  comb  is  used  for  all  subscribers,  the  total  number  contemplated 
in  one  exchange  being  small.  In  this  case  the  motor  mechanism 
of  the  machine  operates  by  direct  battery  in  synchronism  with  a 
make-and-break  device,  operated  by  the  dial  pointer.  This  system 
is  adapted  for  use  wtih  party  lines  rung  on  the  code  system,  and  thus 
the  electrical  circuit  from  end  to  end  of  a  completed  connection  must 
be  continuous  without  the  intervention  of  repeating  coils.  Further- 
more, as  with  party  lines  it  is  essential  to  have  a  subscriber  listen  to 
ascertain  that  the  line  is  free  before  starting  a  call,  all  circuits  are 
arranged  so  that  the  removal  of  the  receiver  from  the  hook  is  the 
first  requisite  of  calling.  The  action  of  selection  hinges  upon  the 
action  of  the  peculiar  relay  R,  which  is  shown  diagrammatically  in 
Fig.  4.  This  relay  has  two  armatures  controlling  independent  con- 
tacts, and  two  windings,  the  whole  so  arranged  that  while  the  arma- 
ture A,  will  operate  quickly,  and,  therefore,  follow  the  impulses  of 
the  circuit  breaker  at  the  station,  the  armature  g  will  only  respond 
after  the  current  is  steady,  the  dial  pointer  having  come  to  rest. 

In  this  system,  as  in  the  foregoing,  the  busy  signal  is  a  hum  or  buzz 
in  the  receiver,  the  busy  test  and  non-interference  features  being 
controlled  by  the  differential  relay  with  windings  z  and  r.  Normally, 
the  comb-conducting  bars,  v,  v,  are  free  from  battery,  but  when  a 
connection  is  established  these  are  so  involved  as  to  be  supplied  with 


current  from  the  battery.  Thus  from  the  circuit  (Fig.  4;,  m  case 
the  line  Y  is  free,  but  one  coil,  z,  receives  current,  and  the  relay 
operates;  but  if  Y  is  busy  both  relay  coils  receive  current  and  the 
relay  fails,  the  busy  tone  being  supplied  to  A'  through  the  back  con- 
tacts. 

Among  the  most  novel  features  is  the  ability  to  call  from  one 
station  oa  a  line  to  a  second  and  be  secure  from  interruption  from 
an  outside  call  for  the  line  which  is  well  provided  for.  The  existence 
of  parties  on  one's  own  line  having  the  same  code  ring  as  the  de- 
sired party  on  another  line  has  been  taken  care  of  by  the  combined 
effects  of  grounded   ringing  current  thrown  on  either  side  of  the 
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line  by  suitable  keys,  and  the  complete  reversal  01  the  line  at  the 
central  office  before  connection  is  completed. 

From  the  detail  patent  drawings  it  would  seem  that  the  machines 
and  station  apparatus  are  well  worked  out  for  both  these  inventions, 
so  that  wiring  and  adjustments  can  be  made  easily  accessible,  the 
latter  and,  in  fact,  the  whole  machine  being  of  fairly  simple  con- 
struction. Moreover,  the  keys,  relaj-s  and  magnets  have  the  appear- 
ance of  conforming  closely  to  standard  telephone  practice,  a  quality 
often  wanting  in  inventions  of  this  kind.  From  the  standpoint  of 
maintenance,  both  systems  also  appeal  to  one  in  eliminating  the  con- 
tinual wear  of  the  contacts  of  the  lower  numbers,  which  is  a  property 
of  so  many  previous  systems  of  this  type. 


Electrical  Method  of  Framing  Glass. 

We  recently  printed  an  account  of  a  patent  granted  to  H.  W.  Scat- 
tergood  on  a  process  for  an  electro  deposited  framing  for  stained 
glass  windov.'s  as  a  substitute  for  the  usual  lead  frame.  In  a  patent 
granted  September  30  to  the  same  inventor,  further  details  connected 
with  the  application  of  the  process  are  given  The  design  of  the 
object  is  first  produced  on  thin  paper,  on  which  are  then  stuck  the 
pieces  of  glass  by  means  of  a  suitable  adhesive,  spaces  being  left 
between  the  various  pieces  of  glass  and  between  the  design  as  a 
whole  and  strips  of  wax  or  other  non-conducting  material  laid  around 
the  same.  .A.  curve  of  considerably  greater  height  than  that  of  the 
highest  piece  in  the  design  is  then  placed  around  the  whole,  and  the 
various  spaces  filled  with  some  substance,  such  as  starch  in  the  forn> 
of  paste,  which  is  capable  of  being  dissolved  or  washed  out  of  the 
spaces.  The  object  is  then  covered  with  sand  to  the  top  of  the  curb.' 
a  board  placed  thereon  and  clamped  to  the  lower  board  upon  which 
the  design  is  laid.  The  whole  is  then  reversed,  the  former  bottom 
board  removed,  the  paper  stripped  or  washed  off,  and  the  substance 
in  the  spaces  metallized  by  the  application  of  a  .■suitable  metallic 
powder,  which  is  then  painted  over  with  fluid  wax.  which  in  turn 
is  backed  with  molten  wax.  This  forms  the  backing  during  the  re- 
mainder of  the  operation.  The  curb?  and  supporting  boards  are  then 
removed  together  with  the  sand  and  temporary  filling  in  the  space*, 
and  the  whole  object  exposed  to  the  action  of  an  electrolytic  bath. 
The  electro  deposition  proceeds  until  a  frame  is  formed  of  sufficient 
thickness  and  rigidity  to  support  the  constituent  pieces  of  the  object 
when  removed  from  the  backing.  It  is  claimed  that  the  pouring  of 
the  wax  on  the  constituent  pieces  makes  a  perfect  contact  with  tbese 
pieces  and  prevents  the  spreading  of  the  deposition  \inder  tb^se!" 
pieces  and  leaves  only  the  Spacfs  to  rfceive  the  deposition. 
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CURRhNT  NEWS  AND  NOTES. 


CHICAGO  hLttl  KICAL  ASSOCJATION.—Mr.  Edward  VV. 
Jewell,  president  of  the  Jewell  Electrical  Instrument  Company,  gave 
an  illustrated  lecture  on  "the  History  of  Electrical  Measuring  Instru- 
ments and  Some  Novel  Uses  of  Them,"  on  the  evening  of  October 
3.  His  discourse  was  devoted  mainly  to  the  Duprez-D'Arsonval  type 
of  direct-current  instrument  now  used  in  commercial  portable  work. 


S IKELT  S1C\S.—A  patent  granted  September  16  to  J.  W.  Lieb, 
Jr.,  and  J.  H.  Tyler  relates  to  the  illumination  of  street  signs  by 
means  of  incandescent  lamps,  replacing  the  steadying  resistance  in 
street  arc  lamps.  At  present  such  resistance  serves  no  useful  pur- 
pose, but  according  to  the  patent  will  be  employed  in  lighting  in- 
candescent lamps,  which  latter  may  be  arranged  in  a  sign  lantern 
supported  on  the  post  which  carries  the  arc  lamp. 

AMEKICASIZED  STRIKE  IN  EUROPE.— Even  in  the 
methods  of  conducting  strikes  European  countries  are  becoming 
Americanized.  In  a  recent  dispatch  to  the  London  Daily  Express 
from  Geneva,  Switzerland,  riotous  scenes  are  described  in  connection 
with  a  tramway  strike  in  that  city,  which  was  brought  about,  it  is 
stated,  by  economies  effected  by  the  manager  of  the  line,  who  is  an 
American.  A  mob  filled  the  streets  and  prevented  the  cars  from 
running.  Thry  attempted  to  overturn  cars  that  were  manned  by  non- 
strikers,  and  a  number  of  shots  were  fired.  Motors  were  damaged 
and  the  overhead  lines  were  cut.  The  police  are  inclined  to  side  with 
the  striker.*,  whose  cry  is  "Down  with  the  Americans." 


STARTING  ROTARY  CONVERTERS.— Two  patents  were  is- 
sued September  30  to  H.  G.  Lainme  on  a  method  of  starting  rotary 
converters  by  meaivs  of  direct  current,  the  voltage  of  which  is  less 
than  the  normal  voltage  of  the  system  to  be  supplied  by  the  machine, 
but  which  is  more  than  one-half  such  voltage.  In  the  case  of  con- 
verters in  a  distant  substation,  the  e.  m.  f.  there  may  be  materially 
below  the  normal  voltage,  and  in  starting  up  the  insertion  of  a  re- 
sistance to  prevent  a  rush  of  current  from  the  alternating  to  the 
direct-current  circuit  will  prevent  the  conventcr  from  attaining  the 
desired  voltage  and  speed  unless  some  special  disposition  is  em- 
ployed, and  the  patent  relates  to  such  a  disposition.  In  the  case  of 
a  three-phase  converter,  three  star-connected  balance  coils  are  em- 
ployed, which  by  means  of  switches  may  have  their  outer  terminals 
connected  to  the  collector  rings,  and  the  common  terminal  of  the 
balance  coil  by  means  of  a  switch  may  be  connected  to  the  direct- 
current  line  With  ftill  resistance  in,  the  motor  is  first  started  in  the 
usual  way,  and  when  it  has  reached  the  speed  due  to  this  condition, 
the  balancing  coils  are  thrown  into  the  circuit,  the  resistance  re- 
maining. The  comlilions  with  the  balancing  coils  arc  then  those  of 
half  the  normal  voltage  of  the  converter ;  the  speed  is,  therefore, 
increased,  and  at  .synchronism  the  coils  are  cut  out  and  the  normal 
connection  made  to  the  alternating-current  circuit. 


ELECT RICAL  AI'I'ARATUS  TOR  COALING  AJ  SLA—Two 
patents,  granted  September  30  to  H.  W.  Leonard,  relate  to  a  method 
of  coaling  at  sea.  which  employs  the  well-known  Ward  Leonard 
method  of  control.  Rigged  on  one  of  the  vessels  is  a  sheave  looped, 
in  which  is  a  carrying  line,  whose  two  ends  are  secured  to  two  drums 
on  the  other  vessel.  These  drums  are  connected  to  two  dynamo- 
electric  machines,  one  of  which  operates  as  a  motor  when  the  other 
operates  as  a  generator.  The  armatures  of  these  machines  arc  in 
parallel  with  the  source  of  current  supply,  and  the  fields  arc  separately 
excited.  In  operation,  the  machine  connected  to  the  taking-up  drum 
acts  a.s  a  motor,  and  the  machine  connected  to  the  drum  p.iyiiig 
out  acts  as  a  generator.  When  the  tension  on  the  cables  varies,  the 
loads  on  the  drums  will  vary  accordingly,  resulting  in  a  correspond- 
ing v.iriation  of  the  counter  c.  m.  f.  of  the  machines,  with  the  result 
that  the  machine  operating  as  a  motor  will  automatically  take  a 
greater  or  less  amount  ot  energy,  producing  a  corresponding  varia- 
tion of  torque  and  speed;  while  the  machine  driven  as  a  generator 
by  the  moving  cable  will  produce  a  greater  or  less  amount  of  energy, 
according  to  the  speed  of  the  cable ;  the  result  being  that  the  drums 
pay  out  the  cable  faster  or  slower,  according  to  the  variation  in 
t^sion  produced  by  the  rolling  or  pitching  of  the  vessels.  By  this 
arrangement  a  given  tension  may  .ilUays  be  automatically  maintained 
.<<n  the  hauling  line 


ELECTRICAL  STEERING  GEAR.— An  interesting  form  of  elec- 
trical steering  gear  forms  the  subject  of  a  patent  granted,  September 
30,  to  M.  W.  Day,  the  principle  of  which  is  closely  allied  to  that  of 
the  steam  steering  gear.  The  arrangement  consists  of  a  motor  geared 
to  the  rudder  and  supplied  with  current  from  a  generator  having 
two  field-windings  wound  in  opposite  directions  and  two  rheostats 
controlling  the  supply  of  current  to  these  windings,  one  rheosut  being 
controllable  by  the  steering-wheel  and  the  other  being  mechanically 
connected  to  the  motor.  When  both  rheostat-arms  stand  in  the 
same  position,  the  two  field-windings  are  energized  by  equal  currents, 
and  as  they  oppose  each  other  no  current  will  be  generated  and  the 
motor  will  remain  at  rest;  but  if  the  steering-wheel  is  moved,  thereby 
shifting  one  rheostat-arm  and  causing  a  different  current  to  flow 
through  one  field-winding  from  that  in  the  other,  the  resulting  differ- 
ential field  will  generate  a  current  which  will  start  the  motor  aivd 
cause  it  to  shift  the  rudder  and  at  the  same  time  swing  its  rheostat- 
arm  until  the  field-winding  connected  therewith  receives  the  same 
current  as  the  other,  when  the  generator-current  will  cease  and  the 
motor  will  stop.  It  is  evident  that  this  system  can  be  applied  to  other 
objects,  such  as  working  signals,  turrets,  train  control  apparatus  and 
the  like. 


Letters  to  the  Editors. 


Motors  in  Steel  Works. 


To  th€  Editors  of  Electrical  World  and  Engineer: 

Sirs. — Your  reference  in  the  issue  of  your  paper  of  September  27 
to  a  paper  by  Mr.  R.  M.  Darlen,  on  "Motors  in  Steel  Works,"  is 
interesting.  His  remarks  against  motors  are  amusing  to  one  inti- 
mately associated  with  such  work. 

The  writer  knows  of  one  steel  plant  where  the  motors  in  service 
aggregate  8,000  to  9,000  horse-power,  and  where  their  use  is  only 
limited  by  the  slow  rate  of  extending  the  station  capacity.  The  w«rk 
done  by  these  motors  covers  every  step  of  the  process  from  unloading 
the  ore  from  boats  to  the  final  loading  of  the  finished  product  00 
cars;  with  the  single  exception  of  the  large  roll  trains.  Even  the 
operation  of  roll  trains  by  motor  power  is  contemplated  in  some 
of  the  lighter  sections. 

Usually,  power  may  be  obtained  very  cheaply  in  the  vicinity  of 
blast  furnaces,  as  only  a  fraction  of  the  waste  gases  are  required  to 
furnish  steam  for  the  large  blowing  engines. 

South  Chic.\go,  Ili..  \Vm.  T.  Dean. 


The  Effect  of   Electric  Waves  on  the  Human  Brain. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — The  nature  of  Messrs.  Mcintosh  and  Willmore's  letter  re^ 
lating  to  the  above  subject  in  your  paper  of  August  23,  appears  M 
inconsistent  with  their  first  attack  on  my  experiments  and  so  extrt- 
ordinary  from  a  psychological  viewpoint  that  I  feel  called  upon  lO 
affirm  and  reiterate  some  of  my  former  statements  as  well  as  (• 
deny  several  of  theirs. 

First,  I  reaffirm  a  "full  description  of  the  apparatus  they  employed 
would  form  a  unique  chapter  in  wireless."  I  reaffirm  that  electric 
waves  acting  on  cellular  matter  of  the  brain  cause  particles  of  it  10 
carbonize.  I  reaffirm  that  the  apparatus  I  employed  was  a  hundred 
times  more  sensitive  than  theirs,  and  I  reaffirm  that  the  apparatitt 
I  described,  including  a  telephone  receiver,  renders  the  effect  ol, 
electric  waves  on  the  human  brain  audible.  | 

Again.  I  affirm  with  them,  that  I  am  "doubtless  aware  that  brain 
matter  is  a  complex  substance,  et  cetera."  I  affirm  that  Me»«r» 
Mcintosh  and  Willmore  are  unjustified  in  trying  to  determine  by 
mind-reading  or  guessing,  a  clue  to  anything  I  did  not  say,  and  ia 
this,  as  in  trying  to  repeat  my  experiments,  they  failed  utterly.  The 
clue  to  my  reasoning  will  be  found  in  what  I  have  written. 

Further,  I  affirm,  in  the  citation  "of  a  case  where  a  man  was  bt- 
headed  with  a  wet  towel."  their  theory  is  far-fetched,  their  reason- 
ing erratic  and  their  belief  in  suggestion  marvelous.  Admitting  thi* 
the  man  died  when  struck.  I  reiterate  vigorously  that  unless  the  bio* 
broke  his  neck,  death  was  a  mere  coincidence,  and  that  at  the  sa** 
instant  several  other  men  in  different  parts  of  the  world  died  aod 
several  children  were  born,  and  that  if  a  thousand  men  were  operated 
upon  similarly  not  one  would   forfeit  his  life  through   fear:  and  I 
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yftinn,  too.  tliat  many  more  persons  have  died  from  the  effects  of 
anaesthetics  through  the  lack  of  operative  skill  of  practicing  surgeons 
than  Messrs.  Mcintosh  and  Willmore  can  show  by  the  record  to  have 
died,  supposedly  from  fear. 

In  conclusion,  I  deny  that  these  gentlemen  disclaim  any  wish  to 
•enter  into  a  controversy,  their  letters  proving  the  contrary.  I  deny 
that  the  brain  substance  conducts  electrolytically  although  the  cere- 
bral-spinal fluid  that  surrounds  it  does ;  but  in  these  experiments  we 
;ire  dealing  with  the  brain  proper  and  not  the  solution  forming  the 
environs.  I  must  again  deny  that  my  method  for  detecting  electric 
waves  was  as  defective  as  theirs,  for  I  produced  results  where  they 
failed.  I  deny  that  with  apparatus  the  size  they  confess  to  having 
employed,  successful  tests  could  possibly  have  been  made  in  an  or- 
dinary room,  and  I  deny  that  any  instrument  too  crude  to  show  the 
deflection   of  a  needle  during  the  tests  is  "more  decisive"  than  an 


instrument  oi  the  acknowledged  -en-ihiiity  01  the  telephone — or  any 
other  which  will  give  calculations — regardless  of  whether  these  are 
obtained  visually  or  audibly.  Their  statements  are  inconsistent  when 
they  say  they  "failed  to  detect  any  change  of  resistance  of  the  brain," 
and  in  a  few  lines  below  add  that  "the  coherer  effect  did  not  amount 
to  one-tenth  of  one  per  cent.,"  and  again  when  they  say,  "we  are  in- 
clined to  doubt  that  this  Cthe  coherer  effect;  can  be  satisfactorily 
explained  by  electrostatic  stresses  in  the  intervening  dielectric."  Their 
explanation  of  how  a  storm  a  hundred  miles  away  may  develop  or 
accentuate  pathological  conditions  by  the  external  sensations  of  light 
and  sound  is  not  plausible. 

Until  Messrs.  Mcintosh  and  Willmore  have  elucidated  their  ideas 
more  consistently  and  described  their  apparatus  fully,  I  shall  deny 
that  they  have  a  case  or  have  proven  or  disproven  anything. 

New  York  City.  A  Frederick  Collins. 


DIGEST 


OF 


Current  Electrical  Literature. 


Dynamos,  Motors  and  Transformers. 

tlcyland  Machine. — Heyl.\nd. — A  very  long  and  well  illustrated 
paper  read  before  the  International  Society  of  Electricians,  in  Paris, 
on  self-exciting  alternators  of  the  induction  type.  The  paper  does 
not  seem  to  contain  anything  that  has  not  been  noticed  before  in  the 
Digest.  A  very  long  discussion  followed  the  paper.  Boucherot  ex- 
pressed the  opinion  that  the  Heyland  and  Latour  machines  are  of 
the  same  type ;  the  resistance,  placed  by  Heyland  between  the  com- 
mutator segments,  do  not  make  an  essential  difference,  although  they 
may  be  effective  in  suppressing  sparks  at  the  commutator  and  change 
ihe  current  flowing  through  the  brushes.  Concerning  the  practical 
prospects  he  is  somewhat  skeptical ;  for  motors  he  thinks  that  the 
gain  does  not  warrant  the  sacrifice  in  the  simplicity  of  construction 
of  the  ordinary  induction  motor ;  for  generators  the  prospects  may  be 
better,  but  experience  only  can  settle  this  question.  Latour  ex- 
plained with  the  aid  of  diagrams  the  action  of  his  machine  and  made 
some  remarks  on  the  relation  between  his  and  Heyland's  machine. 
Janet,  Korda  and  Rey  discussed  briefly  some  details.  Heyland  em- 
phasized that  the  tests  of  his  motor  had  clearly  shown  that  his  motor 
is  essentially  an  inductive  motor,  which  is  not  the  case  with  the 
Latour  motor ;  he  believes,  however,  that  Latour  will  be  able  to  build 
good  machines  without  sparks  at  the  brushes,  if  he  follows  strictly 
the  modern  principles  of  direct-current  dynamo  design. — Bull.  Soc. 
Int.  des  Elcc,  July. 

Transformers  for  Elcctrocliemical  Work. — Peck. — A  long,  illus- 
trated article  in  which  he  discusses  the  special  features  of  the  design 
of  transformers  for  electrochemical  purposes  which  generally  must 
be  capable  of  delivering  extremely  heavy  secondary  currents  at  widely 
varying  voltages,  and  which  shall  have  a  construction  sufficiently 
rugged  to  stand  excessive  overloads  for  short  periods  and  to  operate 
24  hours  per  day  without  deterioration.  He  discusses  especially  the 
various  methods  of  changing  the  secondary  voltage,  the  primary  \olt- 
age  being  constant.  These  methods  may  be  divided  into  two  classes : 
either  the  ratio  between  the  primary  and  secondary  turns  is  changed, 
or  an  auxiliary  transformer  is  placed  in  the  primary  or  secondary 
circuit  of  the  transformer,  the  auxiliary  transformer  having  a  vari- 
able voltage  ratio,  the  voltage  of  which  may  be  added  to  or  sub- 
tracted from  that  of  the  main  transformer.  The  various  possible 
arrangements  are  described  and  illustrated  by  diagrams. — Electro- 
clicm.  Ind.,  September. 

Transformers. — An  illustrated  description  of  transformers  made 
l3y  the  Burnand  Transformer  Company.  A  special  feature  is  that  the 
coils  are  of  triangular  cross-section,  and  are  on  four  sides  of  an  iron 
square  built  up  on  stampings.  It  is  claimed  that  the  advantage  of 
this  lies  in  the  large  surface  exposed,  the  small  radial  depth  of  coil, 
and  the  shortness  of  the  electrical  circuit,  without  increase  in  the 
length  of  the  magnetic  circuit.  The  in.sulation  consists  of  micanite 
simply  pkced  round  the  core  and  winding,  like  a  postal  wrapper, 
the  edges  of  the  insulation  projecting  well  beyond  the  windings. 
Movement  of  the  windings  sideways  on  the  insulation  is  prevented 
l)y  the  mutual   support  between   the  triangular  coils   in-ide  the   iron 


square.  Every  layer  is  visible  after  the  coil  is  completed.  In  case 
of  injury,  while  in  use,  any  section  of  the  transformer  can  be  re- 
placed, apparently  by  hand  winding,  without  disturbing  any  other 
section. — Lond.  Elec.,  September  19. 

Three-Phase  Generator. — Some  data  and  diagrams  of  500-kw. 
three-phase  generators,  ten  of  which  will  be  installed  in  a  new  station 
near  Naples.  They  are  the  largest  dynamos  that  have  been  built 
in  Italy ;  the  number  of  revolutions  per  minute  is  92.5,  and  the  fre- 
quency 40  periods  per  second.  The  diameter  of  the  armature  i- 
6.018  m.,  and  the  length  is  20  cm.  The  star  e.  m.  f.  is  5,000  volts. 
At  normal  load  the  current  in  each  phase  is  a  amperes.  The  magnet 
system,  which  serves  also  as  a  flywheel,  has  52  poles. — Elck.  Zcit.. 
September  4. 

Lights  and  Lighting. 

Direct-Current  Arc  z>.'itli  Large  Currents. — Rey. — A  long  illus- 
trated paper  read  before  the  International  Society  of  Electricians,  in 
Paris.  It  is  an  account  of  experiments  made  by  Blondel  and  Rey 
with  direct-current  arcs,  using  more  than  25  amperes,  such  are  used 
in  practice  for  searchlight '  and  similar  purposes ;  the  results  are 
given  in  tables  and  diagrams,  and  the  two  main  results  are  as  fol- 
lows :  The  intrinsic  photometric  brightness  of  the  crater  of  an  arc. 
operated  in  free  air,  increases  with  the  current  density  in  the  positive 
carbon.  In  a  series  of  carbons  with  different  diameters,  held  at 
the  same  temperature  by  the  passage  of  the  current,  the  current 
density  in  the  positive  carbon  varies  in  inverse  rat'o  with  the  square 
root  of  its  diameter. — Bull.  Soc.  Int.  des  Elec,  July. 

Power. 

Electric  J'oieer  in  a  Paf>er  Mill. — .\n  illustrated  description  of  the 
electric  power  installation  of  the  Linwood  paper  mills  in  Renfrew- 
shire, N.  B.  There  are  two  300-kw,  200-volt,  direct-current  dynamos. 
The  motor  e>.;uipmcnt  consists  of  eight  80-hp  motors,  two  of  50-hp 
and  three  of  25-hp  each.  Six  of  the  80-hp  motors  drive  the  beating 
machine;  owing  to  the  sudden  and  sometimes  excessive  variation 
of  the  load  of  these  machines,  it  was  thought  advisable  to  adopt  a  belt- 
drive,  and  this  has  proved  quite  successful.  The  large  calenders  are 
driven  by  80-hp  motors.  The  rolls  of  the  calender  have  to  be 
adapted  to  suit  the  various  thicknesses  of  the  paper,  and  the  speed 
has  also  to  be  regulated  in  accordance  with  the  nature  of  the  paper 
and  the  degree  of  finish  or  surface  necessary.  To  meet  these  require- 
ments, the  calender  motors  are  of  the  variable  speed  type,  being 
designed  to  run  at  from  100  to  600  r.  p.  m.  .\  speed  of  100  r.  p.  m. 
is  necessarj  only  for  starting  the  machine,  and  from  300  to  600  r.  p.  m. 
is  the  average  range.  The  variation  can  be  regulated  by  the  shunts, 
the  loss  being  negligible,  particularly  when  compared  with  the  waste- 
ful working  of  the  steam  engines  formerly  used.  A  number  of  the 
motors  in  the  mills  are  geared  up  to  the  various  machines.  After  a 
series  of  experiments  it  was  decided  to  use  pinions  made  of  paper : 
these  pinions  are  composed  of  specially  manufactured  paper,  discs 
being  cut  from  the  web  and  built  up  like  an  armature  core;  the  paper 
discs  forming  the  pinion  are  bound  together  by  iron  hoods  or  cap?. 
One  of  these  wheels,  about  12  inches  diameter,  which  has  been  work- 
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ing  into  an  ordinary  spur  wheel  for  the  last  three  years,  has  given 
no  trouble  whatever,  and  is  still  in  good  order.  Besides  the  well- 
known  other  advantages  of  electric  driving,  the  saving  in  coal  alone 
on  this  plant  will  pay  off  the  first  costs  in  about  five  years. — Lond. 
Elcc.  Rev.,  September  12. 

Electric  Driving  uf  Machitwry. — Bko.xDBENT. — An  article  in  which 
he  recommends  studying  all  the  conditions  carefully  before  deciding 
any  question  of  motor  driving.  Electricity  generated  by  steam  power 
mu.st  necessarily  be  dearer,  at  the  generator,  than  the  steam  power 
itself.  It  is  only  in  the  method  of  transmission  and  application  that 
electricity  .scores ;  only  by  getting  it  directly  to  the  tool  or  machine, 
avoiding  all  unnecessary  losses  in  transit.  The  ea.se  with  which  sub- 
division of  electric  power  can  be  accomplished,  and  the  ability  to 
connect  a  motor  directly  to  the  machine,  not  only  permits  great 
economies  to  be  effected,  but  gives  such  a  complete  control  over 
individual  machines  that  the  output  or  turnover  can  be  also  greatly 
augmentc<l  with  little  or  no  addition  to  standing  charges.  Sub- 
division is  carried  to  its  highest  point  in  printing  plants  and  in 
general  in  plants  with  machines  whch  are  frequently  and  suddenly 
stopped.  Concerning  regulation,  he  recommends  winding  the  motor 
for  the  ma.ximum  power  at  the  middle  speed,  and  speed  up  by  shunt 
regulation  and  down  by  "series  regulation."  To  avoid  sparking,  it 
is  necessary  in  order  to  obtain  the  best  results,  to  use  compound- 
woiuid  motors  for  this  class  of  work;  the  scries  winding  should  pro- 
duce from  JO  to  30  per  cent,  of  the  total  field,  the  precise  amount  dc- 
pencling  with  a  varying  load,  but  for  most  purposes  this  is  unim- 
portant.— Lond.  nice.  Uev.,  September  12. 

Small  .S'iiifile-riutse  .Motors  for  l-'actory  Driving. — Brief  illus- 
trated descriptions  of  installations  of  small  single-i)hase  motors  for 
|)ower  puri)oses  in  a  tobacco  factory  and  in  bakeries.  In  a  tobacco 
factory  there  are  six  motors  installed  varying  from  I  to  3  hp,  and 
running  at  r,400  revolutions  at  no  volts,  the  frequency  being  50.  In 
a  bakery,  five  motors  of  '/;  to  3  hp  are  installed,  running  at  j.800 
revolutions,  the  voltage  being  110,  the  frequency  50.  The  running 
cost  appears  from  the  data  of  another  bakery  as  follows :  Working 
wwk,  44' J  hours;  price  of  energy,  4  cents  per  kw-hour;  one  i6-hp 
motor  driving  biscuit  idant  and  one  lo-hj)  motor  driving  mixing 
machines,  consinned  106  units  per  week,  costing  $440;  one  4-hp. 
one  f)-lip  and  one  i-h|)  motor,  driving  hoists  and  spice  machines, 
consumed  70  units  |)er  week,  costing  $2.90;  two  4-hp  motors,  driving 
«lough  and  cake  machines,  and  one  t-hp  motor,  driving  a  biscuit 
brake,  consumed  7<>  units  per  wei-k,  costing  $3..?0. — Lond.  lilec.  Rev.. 
September   u. 

Siciss  U'liter-l'o-uur  Installation. — Bi(;n.\mi.  —  .\n  illustrated  de- 
scri|)lion  of  the  hydro-electric  station  at  llagueck,  which  contains 
five  8,000-volt.  three-|)hase  generators.  The  voltage  of  the  alter- 
nators is  regulated  se|)arately  for  each  machine  by  inter|)osing  vari- 
able resistances  in  the  field  circuit  of  the  corresponding  exciters.  .\ 
special  device  allows  sinuiltaneous  manipulation  of  (he  rheostats  of 
all  the  machines.  The  voltage  can  also  be  changed  by  manipulating 
a  rheiislat  in  the  field  of  the  shunt  exciter  which  fix-ds  the  princi|)al 
exciters.  The  various  localities  served  by  the  system  take  from  it 
ab<iul  1.500  kw  for  tnotor  service,  and  about  950  kw  for  lighting. 
In  order  to  improve  the  load  curve,  a  carbide  factory  has  been  erected 
which  is  able  to  use  energy  to  the  extent  of  2,400-hp. — lilec.  Rev.. 
."^eplelnlnT  13 

KKKKKKNIE.S. 

ll'aler  Poxver  and  l-.leelroehewieat  Imluslries. — Johnson. — A  com- 
nutnication  in  which  ho  points  out  that  the  prospects  of  electro- 
chemical indtistries  are  very  bright  on  acc«»unl  of  the  large  amounts 
of  power  being  now  available  at  several  conveniently  located  hy- 
draulic installations  at  very  low  prices  for  electrochemical  industries. 
There  is  also  an  editorial  on  this  stibject  in  which  sonic  slalisticai 
data  are  given. — I'.leetroehent.  Ind..  September 

l-.leelrie  rower  /'/<irir.<.— Xearly  the  whole  issue  is  filled  with  illus- 
trated doscriptiims  of  electric  plants  for  power  purposes.  Besides 
the  articles  which  are  abstracted  elsewhere  in  the  Digest,  there  are 
descriptions  of  electric  power  installations  in  a  Clyde  shipyard,  in 
a  coal  mine  near  Manchester,  in  an  engineering  and  boiler-making 
plant  in  Paisley,  in  a  lard  refinery  in  Manchester,  in  a  Bedford  manu- 
facturing plant :  also  articles  on  the  Kalgoorlic  electric  power  and 
lighting  system  in  .Vnstralia.  the  electric  power,  light  and  welding 
installation  at  the  Xew  Pindico  wheel  works,  on  high  pressure  oil- 
break  switches,  on  electric  power  from  blast  funiace  gas.  new  power 
switchboards  M  tlio  Ciiv  Ro.ul  W'imKn  in  Ti.iiil.ni    ?lie  hvdro-electric 


power  plant  at  St.  Maurice  in  Switzerland. — Lond.  lilec.  Rev.,  Sept- 
ember 12. 

Thrcc-Phase  Plant  in  a  Welsh  Lead  Mine. — An  illustrated  de- 
scription of  the  2.500-volL  three-phase  power  installation  of  the 
Frongoch  mine.  During  the  summer  months  a  steam  engine  drives 
the  generator,  while  from  September  to  May  sufficient  water  power 
is  available.  There  are  used  two  50-hp.  two  85-hp  and  one  35-hp 
induction  motor,  .'\bout  lo-kw  is  used  for  lighting. — Lond.  Elee. 
Rev..  September  12. 

Traction. 

J  ram  car  Brakes. — .\  long  editorial  referring  to  a  recent  accidetit 
in  Glasgow,  and  discussing  the  problem  of  brakes  for  tramcars.  In 
England  the  hand  wheel  brake  is  generally  supplemented  with  slipper 
brakes.  The  advantage  of  the  latter  over  the  former  is  due  to  the 
fact  that  the  coefficient  of  friction  bc-tween  wood  and  iron  is  greater 
than  between  iron  and  iron.  The  slipper  brake  is  recommended  for 
four-wheel  cars.  But  when  the  profile  of  the  line  is  such  as  to 
make  the  working  of  hand  brakes,  both  wheel  and  slipper,  exhausting 
to  the  motorman.  power  brakes  should  be  used ;  on  bogie  truck  cars. 
l)ower  brakes  should  always  be  fitted.  The  electric  brake  gives  ex- 
cellent service;  it  has  the  great  advantage  that  the  wheels  auto- 
matically release  when  the  braking  power  is  sufficient  to  skid  them. 
It  also  responds  in  a  measure  to  another  requirement  of  a  good 
brake,  namely  that  the  power  applied  should  diminish  with  the  speed. 
The  objection  to  the  electric  brake  is  that  it  requires  careful  in- 
spection and  considerable  keep-up.  and  the  further  objection  that 
the  motors  become  generators  during  the  braking  period,  and  so 
do  not  get  the  chance  to  cool  that  they  would  otherwise  have.  In 
practice,  this  means  that  the  motor  capacity,  where  electric  brakes 
are  used,  must  be  at  least  20  per  cent,  in  excess  of  what  it  otherwise 
would  be.  The  air  brake  for  tramway  service  is  coming  into  quite 
general  use  in  the  I'nited  States  and  in  continental  Europe:  it  is 
reconunended  to  work  an  air  pump  placed  on  the  car  by  means  of 
an  electric  mot/)r  which  is  automatic  in  its  action,  so  that  when  the 
pressure  in  the  tanks  falls  below  a  given  amount,  the  motor  is 
started  and  continues  running  until  it  is  automatically  cut  off  when 
the  pressure  reaches  the  desired  amount ;  the  ])rincipal  objection 
to  this  method  appears  to  be  the  first  cost.  It  is  best  practice  to 
use  power  brakes  regularly  and  the  hand  brakes  only  as  a  reserve. 
Motormen  should  be  tiilly  trained  in  handling  the  brakes. — Lf»nd. 
lilee..  September  12. 

.tn  ".lll-.S'tation  Ji.x-press." — Brow  .v. — .Vn  abstract  of  a  British 
association  paper,  in  which  he  proposes  the  following  system  of  elec- 
tric express  railways.  He  contemplates  an  express  train  running 
without  a  single  stop  from  end  to  end  of  the  line.  In  order  to  serve 
intermediate  stations,  it  is  proposed  that,  on  the  approach  of  an  ex- 
press to  any  one  of  these  stations,  passengers  desirous  of  joining  the 
express  shoidd  enter  a  railway  carriage  standing  still  at  the  platform. 
i>n  the  same  track  as  that  on  which  the  train  is  approaching.  The 
system  of  traction  being  electrical,  the  gttard  on  this  stationary 
carriage,  on  the  near  ajiproach  of  the  express,  will  start  the  carriage 
in  motion  in  the  sanu-  direction  as  the  express  is  moving,  gradually 
getting  up  speed.  In  time  the  express  will  catch  up  to  the  single 
carriage,  autl  coming  into  contact  without  a  jolt,  will  be  automatically 
coiipled  to  it.  This  operation  is  to  be  operated  at  every  station. 
Means  are.  more<iver.  provided  by  which  a  passenger  on  the  trains 
may  alight  at  any  <lesired  station,  for  the  rear  coach  on  the  train 
is  detachetl  .'.n«l  brought  to  a  standstill  as  each  station  is  passed.  A 
working  nmdel  of  this  railway  was  exhibited.  Prof.  Perry  de- 
scriltcd  his  own  invention  in  this  form  of  railroading,  in  one  modifi- 
cation of  which  the  station  platforms  are  made  to  spin  round  until 
they  have  the  same  velocity  as  the  passing  train :  passengers  merely 
vt.'v  tr.,1,1  pLiiform  to  train. — I-ond.  Flee..  Seplcmbr^  10 

REFERENCE. 

.hilowobiles. — An  illustrated  description  of  several  electrically- 
propelled  motor  cars  of  English  make. — Lond    I'.lee  .  September  19. 

Installations,  Systems  and  Appliances. 

.\fahitenance  of  Direct-Current  Motors. — Mayes. — .\n  article  on 
the  up-kecp  of  the  direct-current  motor  and  its  acces.^ories.  The  most 
serious  and  frequent  causes  of  trouble  are  overheating  of  the  arma- 
ture winding  with  consequent  destruction  of  the  insulation,  and 
failure  in  the  field  coils.  To  avoid  overheating  of  the  armature 
winding,  proper  fuses  should  be  used:  and  he  points  out  that  there 
are  five  principal  factors  governing  the  carrying  capacitv  of  .t   i\\<e: 
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its  cross-section,  the  nature  of  the  metal  used.  length  between  the 
terminals,  mass  of  metal  contained  in  the  terminals,  and  to  a  small 
degree  the  temperature  of  the  surrounding  atmosphere.  If  all  these 
factors  are  properly  taken  into  account,  the  fuse  can  be  made  a  re- 
liable apparatus,  and  the  actual  time  and  current  limit  can  become 
definite  known  quantities.  Concerning  the  failure  of  the  field  coils, 
he  considers  that  dampness  is  mostly  responsible ;  hence  motors 
should  be  placed  in  a  dry  situation,  and  if  this  is  not  possible,  the 
whole  of  the  field  coils  should  be  treated  with  hot  paraffin,  applied 
preferably  in  the  process  of  manufacture.  He  also  gives  some  brief 
notes  on  the  maintenance  of  brushes  and  commutators  and  on  the 
main   starting  switch. — Lond.  Elcc.  Rev.,  September   12. 

Electro-chemistry  and  Batteries. 

Electric  Resistivity  of  Steel  and  Pure  Iron. — Benedicks. — An  ac- 
count of  tests  of  steel  made  in  the  electric  furnace  in  Gyringe.  This 
steel  is  very  homogeneous  and  free  from  gases.  He  found  that 
chemically  equivalent  quantities  of  different  materials,  dissolved  in 
iron,  increase  the  electric  resistivity  by  the  same  amount;  this  is 
correct,  for  C,  Si,  and  Mn ;  according  to  Wedding  also  for  P ;  ac- 
cording to  Le  Chatelier  also  for  JVo,  and  according  to  Barrett, 
Brown  and  Hadfield  also  for  Ai.  One  dissolved  (gram)  atom  per 
100  (gram)  atoms  of  solution,  increases  the  resistivity  by  5.9  mi- 
crohms for  a  cubic  centimeter,  which  is  in  agreement  with  the  meas- 
urements of  Le  Chatelier.  Carbide  in  iron  has  no  appreciable  in- 
fluence. The  resistivity  of  absolutely  pure  iron  at  ordinary  temper- 
ature is  7.6  microhms  for  a  cubic  centimeter. — Zeit.  f.  Pliys.  Clwin., 
V.  40,  5;  abstracted  in  Elck.  Zeit.,  September  11. 

Gaseous  Discharge  in  a  Rotating  Magnetic  Field. — Chabot. — An 
account  of  an  experiment  which  is  an  extension  of  Leber's  experi- 
ment with  a  conductor  in  a  rotating  magnetic  field,  a  vacuum  dis- 
charge being  in  this  case  substituted  for  the  wire.  The  magnet  used 
was  a  bell  electromagnet,  and  against  its  central  piece  was  mounted 
a  vacuum  tube  so  that  the  magnetic  field  between  the  center  and  the 
circumference  of  the  bell  magnet  traversed  the  tube  radially.  The 
current  thread  in  the  vacuum  tube  revolved  about  the  magnet  pole 
in  the  usual  manner,  as  discovered  by  Ampere,  making  about  one 
revolution  per  second.  The  magnet  and  tube  were  then  set  in  rota- 
tion about  a  vertical  axis,  the  connections  being  kept  up  by  means 
of  sliding  contacts,  and  it  was  noticed  that  the  rotation  had  a  well- 
marked  influence  upon  the  magnetic  rotation  of  the  current  thread, 
contrary  to  what  was  the  case  with  the  wire.  The  rate  of  rotation 
was  sensibly  accelerated  by  mechanical  rotation  in  the  same  sense, 
and  retarded  or  even  reversed  by  a  mechanical  rotation  in  the  op- 
posite sense.  On  suddenly  reversing  the  direction  of  rotation,  it  was 
noticed  that  the  portions  of  the  discharge  nearest  the  electrodes 
changed  first,  and  that  the  middle  portion  was  dragged  round  appar- 
ently with  reluctance.  No  induced  currents  produced  by  the  alter- 
ation of  the  rotation  were  noticed. — Phys.  Zeit.,  September  i  ;  ab- 
stracted in  Lond.  Elcc,  September  12. 

Absorption  of  Projected  Electrons. — Seitz. — An  account  of  an  in- 
vestigation of  the  fact  that  the  absorption  of  cathode  rays  by  thin 
metallic  plates  decreases  when  the  discharge  potential,  /.  c.  the 
velocity  of  the  projected  electrons,  is  increased.  The  coefficient  of 
absorption  is  inversely  proportional  to  the  fifth  power  of  the  velocity, 
or  to  the  2.5th  power  of  the  difference  of  potential. — Phys.  Zeit., 
September  i  :  abstracted  in  Lond.  Elcc,  September  12. 

Cathode  Fall. — Baker. — An'  account  of  an  investigation  of  the 
cathode  fall  and  ultra-violet  light.  The  cathode  fall  of  potential  or 
negative  drop,  is  the  difference  of  potential  between  the  cathode  and 
the  outer  limit  of  the  dark  cathode  space.  According  to  Shark's 
theory,  the  normal  cathode  fall  represents  the  ionizing  energy  of 
the  positive  ions,  and  varies  with  the  gas  and  the  metal,  as  well  as 
with  other  circumstances.  It  is  small  in  the  case  of  the  chemically 
active  metals,  as  these  have  a  great  "catalytic"  power  upon  the  forma- 
tion of  free  positive  ions.  The  present  author  has  endeavored  to 
produce  some  effect  upon  the  cathode  drop  by  using  a  polished  zinc 
plate,  as  in  photo-electric  experiments,  and  illuminating  it  with  ultra- 
violet light.  He  found  that  the  ultra-violet  light  produced  no  effect 
upon  the  negative  drop,  nor  did  the  change  of  current  amount  to 
one-half  of  a  per  cent.  But  a  marked  effect  was  produced  in  the 
potential  required  to  start  the  discharge;  in  a  case  quoted,  the  re- 
duction was  from  558  to  510  volts;  the  effect  was  due  to  an  action 
upon  the  cathode,  and  not  to  a  volume  ionization  of  the  gas.— Proc. 
Cambridge  Phil.  Soc.  Easter,  1902;  abstracted  in  Lond.  Elec.  Sept- 
ember T2. 


Ionization  of  Solutions. — Cunningham. — An  account  of  experi- 
ments in  which  he  attempted  to  ionize  solutions  by  ultra-violet  light 
and  Ktintgen  rays,  but  with  a  negative  result.  Such  an  ionization 
would  shed  some  light  on  the  disposal  of  the  energy  absorbed  by  a 
substance  with  an  absorption  spectrum.  He  experimented  with  Carey 
Lea's  solution  of  collodial  silver  and  various  other  solutions.  Xo 
distinct  increase  of  conductivity,  apart  from  the  temperature  effect. 
was  obtained  with  ultra-violet  light.  With  Rontgen  rays,  however. 
he  obtained  a  distinct  though  small  effect  in  a  solution  of  Hoffmann's 
violet,  in  a  dilute  solution  of  collodial  silver,  and  in  an  ammoniacal 
solution  of  silver  chloride.  Xo  effect  was  found  in  uranyl  or  silver 
nitrate. — Proc.  Cambridge  Phil.  Soc.  Easter,  1902;  abstracted  in 
Lond.  Elec,  September  12. 

Ei.ectro-Physics  and  Magnetism. 

Concentration  Cells. — Cakhart. — An  abstract  of  an  A.  A.  A.  S. 
paper,  in  which  he  gives  a  thermoelectric  theory  of  concentration 
cells.  A  concentration  cell  may  be  considered  as  a  device  for  con- 
verting the  heat  of  the  surroundings  into  electrical  energy.  He  has 
also  found  the  law  that  the  thermo-electromotive  force  increases  with 
the  concentration  of  the  solution ;  hence  the  thermoelectric  forces  on 
ihe  two  sides  of  a  concentration  cell  do  no?  balance  each  other,  and 
the  difference  is  the  electromotive  force  of  the  concentration  cell. 
This  law  is  also  applied  to  the  theoiy  of  the  Daniell  cell,  and  is  shown 
to  explain  some  facts  concerning  it.  There  is  also  an  editorial,  giving 
a  review  of  the  development  of  the  theory  of  the  galvanic  cell  in 
general  and  of  the  concentration  cell  in  particular.^£/rt-/rot-/it'Hj. 
Jud.,  September. 

Ionic  Velocities  in  Liquid  Ammonia  Solutions. — Franklin  and 
Carv. — An  account  of  measurements  of  the  electric  conductivity  of 
salts  dissolved  in  liquid  ammonia,  which  show  that  such  solutions 
carry  the  current  with  remarkable  facility,  surpassing  in  this  respect 
even  aqueous  solutions.  There  is  a  rapid  increase  in  the  molecular 
conductivity  with  dilutions  up  to  a  final  high  value,  which  is  inter- 
preted as  meaning  that  in  the  more  concentrated  solutions  the  salts 
are  dissociated  to  a  much  smaller  degree  in  ammonia  than  in  water. 
and  that  to  complete  the  dissociation  in  ammonia  solutions  the  dilu- 
tion must  be  carried  much  higher  than  in  the  case  of  aqueous  solu- 
tions. If  liquid  ammonia  solutions  are  to  meet  the  requirements  of 
the  theory  of  electrolytic  dissociation,  it  is  necessary  to  assume  that 
the  ions  in  this  solvent  travel  at  a  much  greater  speed  than  they  do 
in  aqueous  solutions.  He  has  measured  directly  the  ionic  speeds  in 
liquid  ammonia  at  33°  C,  the  results  showing  that  these  speeds  are 
indeed  about  three  times  the  speeds  in  aqueous  solutions  at  18 
degrees. — Electrochcm.  Ind  ,  September. 

Aluinhtum  Alloys. — Wilson. — A  British  association  paper  on  the 
electrical  conductivity  of  certain  aluminum  alloys  as  affected  by  ex- 
posure to  the  London  atmosphere.  The  specimens  are  in  the  form  of 
wire.  0.126  in  (3.2  mm.)  diameter,  supported  on  a  wooden  frame: 
they  were  exposed  on  the  roof  of  a  building  for  13  months.  It  is 
assumed  that  the  observed  effects  are  principally  due  to  pitting  at 
the  surface,  but  exposure  might  also  affect  the  structure.  The 
position  of  aluminum  in  the  electrochemical  series  with  respect  to 
the  other  substances  used  is  as  follows:  Ai  Mn.  Zn.  Fe.  Xi.  Ch.  Si. 
It  should  be  expected  that  copper,  widely  separated  as  it  is,  would  be 
effective  in  the  production  of  corrosion.  This  is  Mund  to  be  the  case. 
the  effect  increasing  with  the  percentage  of  copper.  Xickcl  is  well 
separated  from  aluminum  in  the  series,  and  alone  has  considerable 
effect,  but  if  allojed  with  copper  the  conductivity  increased  slightly 
during  exposures.  This  specimen  is  specially  promising,  as  it  has 
a  breaking  load  of  45.900  lbs.  and  limit  of  elasticity  36.600  lbs.  per 
square  inch.  It  has  a  comparatively  low  percentage  extension,  w  high 
coefficient  of  expansion,  and  a  low  temperature  coefficient  for  electric 
resistance.  Again,  iron  in  the  presence  of  nickel  has  slightly  in- 
creased conductivity.  The  results  of  the  analysis  of  the  different 
exptriments  before  and  after  exposure  are  given  in  a  table.  For  ex- 
po.sed  light,  aluminum  alloys  it  appears  that  copper  alone  should 
not  be  used  in  the  alloj- :  the  presence  of  equal  amounts  ( about  one 
per  cent.)  of  nickel  and  copper  certainly  reduces  conductivity  bj-  a 
small  extent,  but  the  increase  in  mechanical  and  the  decrease  in  cor- 
rosive properties  is  great. — Lond.  Elcc.  September  19. 

Graphite  Electrodes  in  Electrolytic  Work. — Collins. — An  article 
in  which  he  first  gives  a  summary  of  the  results  obtained  by  tests 
of  the  relative  value  of  graphite  and  other  forms  of  electrode  ma- 
terial in  various  lines  of  electrolytic  work,  concerning  the  chemical 
Ijroperties  and  the  corrosion  of  the  electrodes;  as  well  known,  graph- 
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itc  ih  generally  much  sujierior  to  other  forms  of  carbon.  He  points 
out  that  graphite  shows  also  a  decided  superiority  in  its  adaptability 
to  machinery,  its  purity,  high  electric  conductivity  and  other  physical 
characteristics.  Graphite  electrodes  can  be  machined  with  the  great- 
est ease;  several  practical  forms  of  electrodes  arc  described  and  illus- 
trated.— Electrochcni.   hid.,  September. 

Kcsistance  I'urnucc  ifitlt  Platmuin  J-'oil. — Haag.v. — A  German 
I'unsen  Society  paper  on  electric  furnaces  for  laboratory  purposes, 
made  by  Heraeus  with  platinum  foil  of  0.007  "ini.  thickness.  Tht- 
ftirnace  is  said  to  be  very  easily  adjustable,  by  insertion  and  variation 
of  a  series  resistance.  The  tube>  on  which  the  platinum  foil  i- 
mounted  are  best  mafic  of  china  or  glass ;  magnesia  is  not  suitable 
for  high  temperatures,  as  it  begin>  to  become  a  good  electrolytic 
conductor.  He  has  obtained  a  temperature  of  1,700  degrees  for  a 
short  time;  the  china  then  gets  soft ;  the  furnace  can  be  made  for  any 
voltage  up  to  220;  lower  voltages  are  better  for  very  high  temper- 
atures. In  the  discussion  Heraeus  said  that  he  has  succeeded  in 
making  a  non-electric  furnace  in  which  temperatures  up  to  2,200 
dti^recM  can  l)e  produced;  he  uses  for  this  purpose  an  iridium  tube, 
which  is  placed  in  a  Miital)le  way  in  a  line  furnace;  it  is  heated  by 
means  of  an  o.xyhydrogen  (lame.  The  tenii)erature  was  measured 
by  means  of  a  thermocell,  consisting  of  wire  of  absolutely  pure  iri- 
dium against  an  alloy  of  go  per  cent,  of  iridium  willi  10  per  cent,  of 
ruthenium;  this  cell  was  c(jmpared  up  to  1.650  degrees  with  a  thermo- 
cell calibrated  by  tiie  Reichsan>talt.  and  the  higliir  values  were 
"calculated." — Zcit.  f.  Elcktrochcvtic ,  July  31. 

.  /  Principle  of  the  Ucsign  of  Galvanic  Cells. — The  t^^^t  of  a  series 
of  articles  on  electrochemical  theories,  illustrated  by  examples  from 
l)racticc.  The  following  experiment  of  Oswald  is  discussed.  Well 
amalgamated  zinc  docs  not  dissolve  in  a  solution  of  sulphuric  acid, 
but  it  docs  if  in  contact  with  platinum.  Ha  vessel  with  two  compart- 
ments is  used,  separated  from  each  other  by  a  porous  condition,  a 
zinc  rod  and  a  platinum  wire  being  placed  in  the  two  compartments, 
respectively,  and  being  connected  together  outside,  then  the  question 
arises  to  which  compartment  acid  is  to  be  a<lded  in  order  to  start  the 
<li'^«oIution  of  zinc.  The  ex|)eriment  shows  that  the  acid  must  be  added 
ii>  the  jilalinum  compartment,  which  is  somewhat  unexpected.  The 
explanation  of  liiis  fact  is  shown  to  give  a  general  principle  of  the 
dcMgn  of  galvanic  cells,  as  the  above  arrangement  represents  an 
electrochemical  system.  The  question  is  first  discussed  which  chem- 
ical reactions  can  re])re>>ent  an  electrochemical  system,  and  the  answer 
is:  only  those  in  which  there  is  a  change  of  valency,  1.  e.,  in  which 
there  is  oxidation  and  reduction,  but  not,  for  instance,  equation-^ 
ivhicli  re|)rcsent  double  decomposition.  In  tirder  that  by  a  chemical 
reaction  of  the  former  class,  chemical  energy  is  really  changed  into 
useful  electrical  energy,  it  is  further  necessary  that  the  material  to 
lie  reduced  is  at  the  c.itho<k-  and  that  to  be  oxidized  at  the  anode: 
it  they  are  brought  together  directly,  heat  is  developed  instead  of 
ilectrical  energy.  In  Oswald's  experiment  the  zinc  is  to  be  oxidized 
and  the  hydrogen  is  to  be  redticeo  from  the  suljihuric  aci<l.  hence  the 
sulphuric  aci<I  is  to  be  added  to  the  |)l:itinum  compartment.  This 
princi|)le  is  applied  to  the  explanation  nf  >;everal  couunercial  gal- 
vanic cells. — lileclroi  hem    I  nil.,  September. 

RKFF.RENCES. 

Niagara  as  an  lileetnnheinieal  rV/irrr.—Hu  hards.— The  tir^t  part 
of  a  very  long  and  well-illuvtrated  article  on  the  electrochemical  in 
du>itrics  of  Niagara  Falls.  The  installations  of  the  plants  are  «le- 
scribcd,  and  the  process  used  are  explainixl  in  detail.  The  present 
part  deals  with  the  power  houses  and  the  following  electrochemical 
plants:  Castner  Electrolytic  .\lkali  Company.  Niagara  Electrochem- 
ical Company,  Norton  Ijuery  Wheel  Company.  I'niti^d  Barimn  Com- 
pany. Oldburg  Chemical  Company,  .\mpere  !-:iectrochemical  Com- 
pany. I-:iectrical  Lead  Ketluctinn  Company.  Roberts  Chemical  Com- 
pany. A.  J.  Rossi.  National  Electrolytic  Company,  .\tmospheric  Proil 
nets  Company,  and  I'nion  Carbide  Company.  The  article  is  to  he 
concluded.— /:7<t/r(><7i«*Hi.  hid.  September. 

/ileetrolysis  of  Sodium  C/i/i>ri«/.-.— Townsknd.— An  article  m  which 
he  discusses  the  influence  of  diffusion  in  the  electrolysis  of  sodium 
chloride.  I'm  the  production  of  caustic  ami  of  chlorine  the  essential 
point  is  to  keep  tlK>e  products  apart,  and  to  permit  the  accumulation 
ol  the  caustic  lo  a  reasonable  concentration,  yet  to  prevent  so  far  as 
may  he  its  movement  by  diffusion  into  the  anode  solution.  He  gives 
an  outline  oi  and  discusses  critically,  the  different  methods  used  for 
this  purpov,-  ulii.li  ni;u   br  ,l>v„),-.l   .-i-  the  following  classes:  dia- 


phragm cells,  gravity  cells,  and  the  use  of  a  liquid  metal  cathode  to 
absorb  the  sodium  as  separated. — Electrochem.  hid.,  September. 

Electrochemical  Oxidation. — Elbs. — A  brief  German  Bunsen 
Society  paper  on  the  electrochemical  preparation  of  (X  H*)i  Pb  CU. 
using  a  carbon  and  a  lead  anode  simultaneously.  The  general  prin- 
ciple of  thus  using  two  different  anodes,  one  being  non-polarizable 
and  soluble,  while  the  other  is  inert — can  be  applied  for  many 
purposes. — Zeit.  f.  Elcctrochemie,  July  31. 

.Ituinic  Theory. — Divcks. — A  note  on  his  presidential  address  to 
the  chemical  section  of  the  British  Association,  on  "  the  atomic 
theory  without  hypothe>is."  His  aim  is  to  show  h<jw  "the  exposition 
of  even  advanced  chemistrj-,  in  its  symbolic,  equally  as  in  its  ordinary 
language  and  nomenclature,  is  independent  of  any  hypothesis  as 
to  the  mechanically  and  chemically  differentiated  structure  of  sub- 
stances, and  that  chemistry  can  be  studied  and  still  further  developed 
without  reference  to  such  a  structure." — Lond.  Elcc,  September  19. 

Cuprous  Ions. — Bodlaenuek. — A  brief  German  Bunsen  Society 
paper  on  the  chemistry  of  cuprous  compounds.  Among  other  things 
he  found  that  the  cuprous  ions  are  monatomic,  nut  diatomic. — Zeit. 
f.  Elektrocheniie,  July  31. 

Education  of  Electrochemists. — Bikgess. — An  abstract  of  a  paper 
on  electrochemistry  as  an  engineering  course.  A  knowledge  of  the 
properties  of  materials  of  construction  and  of  the  transformations, 
distributions  and  utilization  of  various  forms  of  energy  is  essential 
for  an  electrochemical  engineer,  and  such  knowledge  can  best  be  ob- 
tained in  an  engineering  course,  conducted  along  much  the  same 
lines  that  are  followed  in  electrical  mechanical  or  other  engineering 
courses. — Electrochem.  hid.,  September. 

.  i  A'l'ti'  Electrochemical  Journal. — The  publication  of  a  new  journal, 
entitled  "Electrochemical  Industry."  has  been  begun ;  it  is  published 
monthly  in  Philadelphia ;  it  is  the  first  journal  on  this  subject  in  the 
I'nited  States,  and  the  second  published  in  the  English  language.  It 
is  to  be  devoted  to  both  the  industrial  and  the  scientific  interest.  The 
articles  in  the  present  issue,  which  contains  42  pages  of  reading 
matter,  are  all  original,  and  of  a  high  order  of  merit ;  they  are  or  will 
be  abstracted  under  their  respective  headings  in  the  Digest.  The 
regular  departments,  besides  correspondences.  bo«ik  reviews,  trade 
and  personal  notc^s.  include  the  following :  \n  analysis  of  the  U.  S. 
electrochemical  patents  of  the  month,  a  synopsis  of  articles  in  other 
journals  by  Carl  Hcring,  being  similar  to  the  Digest  but  containing 
longer  .nbstracts :  reports  of  meetings  of  societies:  and  a  digest  of 
U.  S.  electrochemical  patents  ])rior  to  July.  i<x>2.  by  E.  A.  Bynics 
and  C.  IV  Townsend.    The  editor  i«  E.  V.  R<H>ber. 

Units,  Measurements  and  Instruments. 

RKKERK.MKS. 

Measurements  of  Power  in  Alternating-Current  Circuits. — Rhoi>ks. 
— /\n  illustrated  article  in  which  he  describes  the  following  three 
methods:  (he  three  voltmeter  method,  the  three  ammeter  method,  and 
the  split  dynamometer  method. — I.on<I.   Elee.   Kn:.  September  5. 

Oscillograph.— Wh.\so. — An  illustraleil  description  of  a  recent 
type  of  the  Blondel  oscillograph.  One  of  the  main  improvements  is 
the  use  of  a  vibrating  baml  in  place  of  an  iron  strip  mounted  on 
pivots,  which  was  not  entirely  satisfactory.  cs|>cciany  for  high  rates 
of  vibration — /•/(*(•    l\'r',\.  .*>eptember   13. 

Telegraphy,  Telephony  and  Signals. 

RFFERENTKS. 

Il'ireless  Telegraphy.— 'ViHvwy — .\  long  illustrated  article  de- 
scribing recent  experiments  made  by  Eerrie  an<l  Tissot  — L'ficfairagc 
/:/«•<".!  .\ugust  23.  September  6. 

Wireless  Telegraphy. — An  illustrated  description  of  the  principles 
and  instruments  of  the  Slaby-Arco  system, — Elee.  Ret-..  Sept- 
ember 27. 

Herlin. — .\reni>t. — .\n  illustrated  description  of  the  Teleph(»ne  Ex- 
.hange  III  in  Berlin,  which  is  designed  to  ultimately  connect  14.000 
Milisi-rilurs  — /;/, -^      hi:,    .\ngust    10.   14. 

MiSCbLLANEOUS. 

Engnieernig  luiucalion. — Pekrv — The  conclusion  of  his  address 
the  first  part  of  which  was  recently  abstracted  in  the  Digest.  .Ml  boys 
of  fifteen  ought  to  possess  three  powers:  To  usr  books  and  to  enjoy 
reading:  to  use  mathematics  and  to  enjoy  its  use:  to  study  nature 
sympathetically.  The  main  study  in  the  college  should  l>c  in  the 
laboratory,   where   every   student    should   make   quantitative   experi- 
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ments;  he  does  not  recommend  large  and  elaborate  machines  for 
students'  laboratories.  The  difficulty  about  all  laboratory  exercise 
work  is  that  of  finding  demonstrators  and  assistants  who  are  wise  and 
energetic.  In  an  electrical  engineering  laboratory  the  elementary 
principles  are  made  part  of  a  pupil's  mental  machinery  by  many  quan- 
titative experiments.  The  cry  for  technical  education  is  simply  a 
protest  against  the  existence  of  unskilled  labor  of  all  kinds.  "There 
is  far  too  much  unskilled  labor  among  workmen  and  foremen  and 
managers,  and  especially  in  owners.  There  may  be  some  kinds  of 
manufacture  so  standardized  that  everything  goes  like  a  wound-up 
clock,  and  no  thought  is  needed  anywhere ;  but  certainly  it  is  not 
in  any  branch  of  engineering.  Many  engineering  things  may  be 
standardized,  but  not  the  engineer  himself.  Millions  of  money  may 
build  up  trusts,  but  they  will  be  wasted  if  the  unskilled  labor  of 
mere  clerks  is  expected  to  take  the  place  of  the  thoughtful  skilled 
labor  of  owners  and  managers."  He  strongly  urges  a  reform  of 
engineering  education  in  England. — Lond.  Elcc,  September  19. 

Electric  Currents  in  Plants. — Ries. — An  account  of  experiments 
relating  to  Waller's  observation  that  if  a  leaf  is  placed  on  a  glass 
plate  between  zinc  electrodes,  and  one-half  of  it  is  illuminated,  while 
the  other  half  is  wound  with  black  paper ;  then  an  electric  current 
passes  from  the  illuminated  portion  of  the  dark  portion,  especially 
under  the  red  rays  which  are  absorbed  by  chlorophyll.  Waller  be- 
lieves this  current  to  be  due  to  a  direct  photo-electric  action  of  the 
light  upon  the  leaf.  The  present  author  gives  a  number  of  reasons 
for  believing  that  it  is  a  photochemical  current  of  a  non-physiological 
nature.  In  the  first  place,  it  is  not  necessary  that  the  leaves  be  green 
to  show  the  effect.  Furthermore,  no  current  is  indicated  when  the 
electrodes  themselves  are  covered.  The  efifect  also  depends  upon  the 
material  of  the  electrodes.  When  copper  or  silver  electrodes  are  sub- 
stituted for  the  zinc  electrodes  the  current  is  reversed,  and  it  is 
greatly  reduced  by  carefully  cleaning  the  electrodes.  The  efifect  is 
practically  the  same  when  the  electrodes  are  dipped  into  the  juice 
of  the  leaves  instead  of  being  in  contact  with  them.  He  believes 
the  phenomenon  to  be  identical  with  ihe  photochemical  currents  ob- 
served by  Hankel,  Schmidt  and  others,  and  to  be  mainly  due  to  the 
sodium,  potassium  and  calcium  compounds  contained  in  the  plants. 
The  efifect  is  enhanced  by  chlorophyll,  just  as  it  is  by  a  variety  of 
other  dies  and  pigments. — Pliys.  Zcit.,  August  15  ;  abstracted  in  Lond. 
Elec,  September  ig. 

REFERENCES. 

Volcanoes  and  Electricity. — Boehm-R.\ff.\y. — An  article  on  the 
electric  phenomena  during  the  eruption  of  Mount  Pelee  on  Mar- 
tinique.— Zeit.  f.  Elek.,  September  7. 

Biographical.- — The  beginning  of  a  series  of  biographical  sketches 
of  pioneers  in  electrochemistry.  The  present  one  gives  an  account  of 
the  life  and  work  of  C.  M.  Hall,  with  portrait,  the  inventor  of  the 
Hall  aluminum  process. — Electrochcin.  Ind.,  September. 


New  Book. 


Self- Propelled  Vehicles.  A  Practical  Treatise  on  the  Theory,  Con- 
struction, Operation,  Care  and  Management  of  all  Forms  of 
Automobiles.  By  James  E.  Homans,  A  .M.  New  York :  Theo. 
Audel  &  Company.    632  pages,  466  illustrations.     Price,  $5.00. 

This  volume  is  advertised  as  being  intended  for  owners,  operators, 
repair  men  and  intending  purchasers  of  automobiles,  and  certainly 
forms  the  best  treatise  of  this  nature  that  has  so  far  been  issued.  It 
might  have  been  added  with  perfect  justice  that  it  would  be  found  of 
interest  to  manufacturers  of  self-propelled  vehicles  as  well,  as  there 
are  probably  but  few  of  them  who  could  read  it  through  without 
finding  some  hints  of  practical  value.  It  is  gratifying  to  be  able 
to  record  that  the  book  shows  no  evidence  of  being  the  compilation 
of  trade  catalogues  that  has  been  so  glaringly  noticeable  in  other 
volumes  on  the  subject.  It  is  true  that  when  a  purchaser  is  making 
his  final  decision  it  is  convenient  to  have  assembled  at  one  point  a 
complete  description  of  any  given  machine,  but  this  is  the  function 
of  a  trade  catalogue. 

The  chapters  on  the  theory  of  steering  and  turning  automobiles  are 
exceedingly  good,  and  sure  to  clear  up  many  points  that  perplex 
amateurs.  That  on  speed  changing  and  reverse  gears  for  gasoline 
cars  is  also  commendable  as  explaining  a  subject  of  which  the  aver- 
age person  has  but  little  idea. 

While  the  chapters  on  electrical  vehicles  are  hardly  up  to  the  stand- 


ard of  the  rest  of  the  book,  the  author  must  nevertheless  be  compli- 
mented on  his  success  in  setting  forth  in  simple  language  the  funda- 
mental principles.  His  illustration  of  torque  of  a  motor  is  particu- 
larly happy. 

Of  course  the  book  is  by  no  means  perfect.  In  one  portion,  for 
instance,  the  author  advocates  blowing  out  the  gauge  glass  on  a 
>tcam  machine  by  opening  a  drain  cock  at  its  lower  end,  something 
tiiat  is  impossible  with  almost  all  steam  vehicles,  as  they  are  pro- 
vided with  self-closing  valves,  which  would  shut  under  these  con- 
ditions, and  it  is  very.  ea.sy  to  forget  to  reopen  them  afterward.  A 
certain  type  of  boiler  is  very  favorably  mentioned  without  a  warning 
being  inserted,  calling  attention  to  the  fact  that  it  cannot  be  drained. 
and  is  hence  very  liable  to  burst  in  winter.  The  diagrammatic  symbol 
used  for  an  electric  condenser  is  also  anything  but  conventional. 

Some  of  the  "freaks"  included  might  well  have  been  left  out,  so 
far  as  their  intrinsic  merit  goes  ;  but,  after  all,  in  future  years  a  book 
like  this  will  serve  a  further  purpose  for  consultation  from  the  his- 
torical standpoint.  The  automobile  art  is  advancing  so  rapidly,  it 
seems  probable  that  few  of  the  best  types  herein  described  can  long 
survive  as  exemplars.  We  note  that  all  the  types  of  vehicles  shown 
are  for  pleasure  or  passenger  traflfic.  Our  own  idea  is  that  some  of 
the  very  best  electrical  work  has  been  done  on  industrial  vehicles. 
and  that  when  electricity  comes  to  its  own,  it  will  be  found  very 
nrominent  in  doing  much  of  the  heavy  work  still  left  to  that  anachron- 
ism of  modern  city  life,  the  horse. 

While  the  press  work  is  good,  the  illustrations  as  a  rule  are  very 
poor  indeed,  and  detract  from  the  otherwise  handsome  appearance 
of  the  volume. 

Gaily  Telephone  Transmitter. 


In  our  issue  of  December  7,  1901,  we  noticed  briefly  two  telephone 
patents,  granted  November  26.  1901,  to  Merritt  Gaily,  well  known  as 
an  inventor,  particularly  in  telegraphy.  The  subject  of  the  patents 
is  a  form  of  telephone  transmitter  diflfering  widely  from  the  usual 
types.  This  transmitter  is  now  being  sho.vii  in  operation  at  offices 
in  the  Fulton  Building,  corner  Fulton  and  Nassau  Streets,  New  York. 
and  we  give  below  a  description  in  fuller  detail. 

There  is  nothing  in  the  transmitter  corresponding  to  the  electrodes 
in  the  ordinary  type.  Instead  of  electrodes  and  loose  particles  of 
carbon,  the  circuit  is  completed  through  a  solid  piece  of  high-resist- 
ance conductor,  such  as  carbon,  which  is  attached  to  the  back  of  the 
diaphragm  mounting,  without  touching  the  diaphragm.  Loosely 
resting  upon  this  high-resistance  conductor,  and  having  no  electrical 
connection  therewith  oiher  than  the  contact  due  to  its  own  weight, 
is  a  short  piece  of  a  better  conductor,  such  as  metal,  which  shunts 
more  or  less  current  around  the  higher  resistance  of  the  poor  con- 
ductor, according  to  the  nature  of  the  contact.     The  vibrations  of 


GALLV    telephone. 

the  diaphragm,  due  to  the  sound  waves,  are  communicated  to  the 
loose  conductor  by  means  of  two  projections  extending  from  the  back 
of  the  diaphragm.  The  motion  of  the  loose  conductor  upon  the  fixed 
one  causes  variations  in  the  contact,  and  consequently  in  the  current, 
which  flows  as  usual  through  the  primary  of  an  induction  coil. 

The  sensitiveness  of  this  transmitter  is  very  great.  With  one  cell 
of  dry  battery  it  transmits  the  faintest  whisper  in  a  very  perfect 
manner,  and  a  faint  watch  tick  quite  distinctly.  On  the  other  hand. 
it  is  impossible  to  scream  into  the  transmitter  loudly  enough  to  break 
or  mar  the  transmission.  Conversation  in  a  low  tone  of  voice  in  any 
part  of  the  room  where  the  transmitter  is  situated  can  be  distinctly 
heard  in  the  receiver  in  an  adjoining  room. 

From  one  point  of  view  this  transmitter  is  a  return  to  first  prin- 
ciples ;  that  is.  there  is  only  one  loose  piece,  as  in  the  Hughes  micro- 
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piioiic  ami  the  HIakc  »ran>mittcr.  The  iran»mis>,i<jn.  is  however,  in- 
cnnparably  l>cttcr  than  with  the  Blake  tran<.mitter,  and  there  is  a 
I'lindamental  difference  between  Mr.  Gally's  invention  and  other  trans- 
Mutter's,  namely  that  it  works  by  more  or  less  completely  short-cir- 
<  inting  a  Axed  resistance  placed  in  the  main  circuit,  other  transmitters 
varying  the  main  circuit  resistance  directly.  The  accompanying  cuts 
>lio\v  the  construction  vj  clearly  that  further  description  is  unneces- 
•ar>. 

"Ceco"  Electrical  Machinery. 


The  Christensen  Kngineering  Company.  Milwaukci-,  has  ju>t  placrd 
ii|Min  the  market  complete  new  lines  of  "Ceco"  electrical  machinery, 
including  direct-current  motors  and  generators,  alternators  and  trans- 
former*. 

For  several  years  this  company  has  been  manufacturing  electric 
motors  for  driving  air  compressors  used  in  connection  with  the  well- 
kii.iv\n  Christenscn  air-brake  ccjuipmcnts  on  electric  cars.  More  than 
'i.,;<jo  of  these  motors  are  in  highly  satisfactory  service  throughout 
the  world.  The  company  has  also  htiilt  a  large  number  of  motors  of 
..Trions  capacities  for  driving  air  compressors  used  in  general  com- 
il  service,  ami  all  the  motors  for  driving  machine  tools  and 
■    iig  in  their  own  works. 

In  order  to  manufacture  ihesc  motors  the  company  has  maintained 
Ml  extensive  ecpiipment  particularly  suited  to  the  purpose.  Some  time 
.igo  it  was  decided  to  greatly  increase  the  company's  manufacturing 
facilities  and  to  develop  a  complete  line  of  electrical  machinery  of 
thi    highest   grade. 

The  policy  of  the  Christeiisen  Kngiii'-iring  Company  has  always 
been  not  to  place  any  .ipparaius  upon  the  market  until  the  entire 
.\'»rk  of  development  has  been  satisfactorily  completed.  The  high 
Kpiitation  and  remarkable  success  of  the  air-brake  apparatus  are 
I  irgely  due  to  thi-  |>olicy  Therefore,  the  company  has  made  no 
announcement  regarding  its  electrical  apparatus  until  the  various 
lir.es  were  completely  develope<l  and  severely  tested  and  the  company 
considers  that  the  results  have  proved  that  these  machines  arc  in 
design,  con«truction  an<l  performance  worthy  of  the  high  riiiutation 
now  accorded  to  the  Christenscn  air-brakr  e<|iiipnient-      The  com- 


ing brackets  are  secured  to  the-  frame  by  bolts.  The  terminal-,  an 
mounted  on  top  of  the  frame,  w  here  they  are  not  liable  to  be  accidently 
•touched,  but  where  they  are  readily  accessible  in  case  it  is  desired 
to  change  the  connections  in  order  to  reverse  the  direction  of  the 
motor.  The  two  bearings  are  supported  by  two  end  brackets  which 
are  identical  and  interchangeable  so  that  the  motor  is  symmetrical 


IK.     ■'  —  .MorOR-HE.\R!.\T.    nK.VCMvKl      \.\li    IKlMl     llOI.nER. 

and  pleasMiR  in  appearance.  The  scmi-cncloscd  style  is  the  same 
as  the  open,  but  with  the  addition  of  four  perforated  malleable  iron 
cover  plates.  The  plates  fit  into  the  four  open  spaces  l)ctween  the 
arms  of  the  end  brackets,  and  can  be  quickly  and  easily  removed  or 
replace<l.  The  enclosed  style  is  the  same  as  the  semi-enclosed  except 
thai    the   iiui-r    pl.iii'v    .ni-    soliil    in^t«"a<l    of   pivfcn  .Tied.      Either    -tvli 


in  capacity. 


-Mnron  rir.ii> 

li.nu    is  now  prcparol  !■> 
-nt.iMc   for  Rrncral  |>o\\ . 

Iho  line  of  "Cec.>"  n  mi  «,  '  lypc  C    fc."  ranging  in 

capacity  from  2  to  50  hp  ;.  1  •.,  r.  .vith.     These  motors  are 

•uadc  in  three  styles,  open,  scmi-cv  :  rncloscd.     The  stand- 

ard styles  arc  iK-ltcd  Imt  any  motor  .  ^  ..red  or  direct  amnected 

to  the  driven  machine  or  shaft.  The  C.  K  motors  arc  for  general 
-ervice  in  industrial  rsiahlishments  of  every  kind  where  a  high- 
«ratlc.  durable  and  rdiable  machine  in  required. 

The  frame  or  magnet  yoke  to  which  the  poJcs  arc  secured  is  cylin- 
drical in  shape.     It  is  composed  of  a  single  steel  casting.     The  licar- 
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of  cover  plates  will  fit  into  the  open-style  motor,  consequently  the 
same  motor  niay  be  ustd  as  open,  semi -enclosed  or  enclosed. 

The  field  poles  are  built  of  laminated  sheet  steel,  thereby  avoiding 
eddy  current  losses.  The  larger  machines  have  four  poles,  and  the 
•smaller  sizes  are  built  with  two  only,  thus  permitting  the  use  of  a 
commutator  that  can  be  insulated  far  more  satisfactorily  than  is 
l>os.sible  in  small  machines  of  the  usual  four-pole  construction.  The 
ptdes  are  l>olted  to  the  yoke  so  that  a  rigid  construction  is  obtained, 
and  the  jwle  is  easily  removable  without  disturbing  the  armature. 

The  field  winding  is  compitsed  of  michinc-formcd  coils,  accurately 
wound  by  automatic  machinerv.     .\nv  fiebl  coil  can  be  readilv  and 
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quickly  removed  without  disturbing  ilic  armature  by  simply  with- 
drawing the  pole  as  explained  above.  The  armature  core  is  built  up 
of  punched  discs  of  soft  sheet  steel,  slotted  around  the  periphery  to 
receive  the  armature  winding.  These  discs  are  reanncaled  and  in- 
sulated after  being  punched,  before  assembling.  The  shape  of  tho 
punching  is  such,  that  when  as.-embled  on  the  steel  shaft  openings  are 
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FIG.    5.  —  MOTOR    FIELD    COIL. 


provided  for  ventilation  parallel  to  the  shaft.     Additional  ventilation 
'      is  secured  by  the  use  of  radial  air  ducts. 

j  The  armature  coils  are  all  machine  wound.  Those  for  the  smaller 
motors  are  of  wire,  while  those  for  the  larger  sizes  are  composed  of 
copper  bars.  The  coils  are  all  carefuly  insulated,  then  dipped  into  a 
bath  of  special  insulating  compound,  and  finally  placed  in  a  drying 
oven  until  they  are  thoroughly  baked.  Surface  bands  are  used  to 
•"etain  the  coils  in  the  slots  on  the  smaller  sizes,  while  the  same  result 
is  secured  in  larger  sizes  by  the  use  of  retaining  wedges  placed  in 
I    specially  provided  notches  near  the  top  of  each  slot. 

.\s  the  core  and  poles  are  constructed  of  soft  laminated  steel,  it  is 
\  ident  that  the  magnetic  circuit   which  consists  of  these  three  ele- 
ments, is  of  the  highest  permealiility  and  the  efficiency  of  the  motor  is, 
therefore,  correspond inglv  increased. 

The  commutator  is  built  up  of  copper  segments  insulated  from  each 
ither  by  sheets  of  the  highest  grade  of  mica,  of  hardness  correspond- 
ing to  that  of  the  copper,  so  that  a  smooth  and  even  wearing  surface 
:  is  presented  to  the  brushes.  Pure  hard-drawn  lake  copper  is  used. 
The  segments  are  of  generous  length  and  depth,  insuring  cool  run- 
ning, and  allowing  ample  margin  for  wear.  The  commutator  is 
isily  removable   from  the   armature  shaft,  tapped   holes  being  pro- 
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j^-ided  in  the  face  of  the  commutator  sleeve  for  that  purpose.     As 
'he  commutator  is  usually  the  cause  cf  more  trouble  than  all  other 
larts  of  a  motor  combined,  unusual  care  has  been  given  to  the  de- 
ign and  construction  of  this  important  element  of  "Ceco"  motors. 

Carbon  brushes  are  used,  and  the  brush  holders  are  of  the  Christen- 
en  Company's  coil  spring,  reaction  type.  They  are  very  simple  in 
csign,  and  absolutely  reliable  in  operation.  The  brush  holder  studs 
'  which  the  holders  are  secured  are  mounted  upon  a  yoke,  which  is 


fastened  to  the  inner  suJe  of  the  n<ariri>^  i<racKt :  ivacii  nru-h  can  be 
readily  adjusted,  and  any  brush  can  U-  quickly  and  easily  removed 
while  the  motor  is  running.  The  brush  contact  area  is  in  all  case* 
ample  for  the  current  to  be  commutatcd,  the  current  density  being 
very  low  and  at  the  ^amc  time  con-.i->tent  with  cc'^nomical  design. 
Wear  of  the  conmuitator  is  provided  for  by  radial  adiu>tment  of  the 
brush-hoK.er  studs.  After  the  brushes  are  properly  set  no  shifting 
is  required,  and  the  motor  operates  without  noise  and  without 
sparking. 

The  bearing  surface-,  are  generous  in  area.  Self-aligning,  babbited 
l)earings  with  the  well-known  self-oiling  ring  arrangements  are  pro- 
vided. The  motors  are  mounted  on  a  ca>t-iron  sub-base,  which  i-^ 
composed  of  a  single  casting,  thus  insuring  perfect  alignment.  Belt 
tension  is  accrjmplishcd  by  moving  the  motor  upon  the  sub-base  in 
.he  usual  inanner. 

The  ventilation  of  the  armature  and  commutator  i>  remarkably 
good,  thus  insuring  a  low  temperature  while  running  contmuously. 
The  "Ceco"  motors  will  operate  at  their  rated  loads  without  the  tem- 
perature of  the  armatures  rising  more  than  30'  C.  The  rise  in  tem- 
perature of  the  field  coils  under  these  conditions  will  not  e.xceed  40'' 
C.  and  of  the  commutator  45"  C  These  machines  will  operate  from 
no  load  to  full  load  with  the  brushes  in  a  fi.xed  position  without  spark- 
ing. They  will  also  operate 
for  two  hours  with  25  per 
cent,  overload,  and  for  two 
or  three  minutes  with  50  per 
cent,  overload  without  in- 
jurious heating  or  sparking. 

These  motors  will  ope- 
rate in  any  position  in 
which  the  shaft  is  hori- 
zontal. This  is  accom- 
plished by  shifting  the  bear- 
ing brackets  on  the  frame 
so  that  the  oil  chambers  re- 
main in  the  proper  position. 
whether  the  motor  is 
secured  to  the  floor,  the 
ceiling  or  the  side  wall. 

.\  rigid  system  has  been  established  for  the  inspection  of  the  parts 
of  each  machine  while  under  construction,  and  there  is  no  poor  ma- 
terial or  workmanship  to  hide  under  canvas,  rope  or  other  "pro- 
tecting"  material.  When  completed,  each  machine  is  given  a  severe 
running  and  high-insulation  test.  Then  the  frame  is  rubbed  with  a 
good  filler  and  painted.  All  bright  parts  are  polished,  so  that  in 
addition  to  being  compact  in  de-ign.  substantial  in  construction  and 
superior  in  performance,  each  machine  presents  a  graceful  and  pleas- 
ing appearance. 

Printing  Press  Motor   Control. 


FIG.    7. — ENCLOSED   "CECU       MOTOR. 


.\  controller  for  prmtmg  press  motor>  has  recently  been  ntade  by 
the  Ward  Leonard  Electric  Company,  of  Bumxville.  X.  Y.  It  is 
illustrated  herewith.     The  principal  point  aimed  at  in  this  controller 
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is  the  elimination  of  the  objectionable  arcing  ."ind  burning  of  the  or- 
dinary types  of  controllers  for  this  purpose.  This  is  accomplished 
by  the  use  of  a  very  high  resistance  divided  up  into  a  large  number 
of  steps.    The  difTerencc  in  voltage  between  tlie  consecutive  contacts 
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j^  reduced  Ly  thi»  mcwn-  to  a  figure  at  which  no  sparking  can  possibly 
fjccur.  The  motor  i-  •stopped  by  the  gradual  inscriion  of  this  high  re- 
sistance, and  the  circuit  is  never  ojK-ncd  upon  the  controller.  The 
cut  shows  a  controller  for  i2'/j  hp.  These  controllers  arc  made  upon 
the  multiple  unit  system  by  coml)ining  any  desired  number  of  unit 
2j^-hp  controllers  ICach  one  r>f  the  plates  shown  is  complete  with 
its  own  switch,  contacts  and  resistance. 

In  many  new  installations,  it  is  extremely  difficult  to  predetermine 
exactly  the  current  the  work  will  require,  and  the  controller  when 
insUlled  may  In-  found  to  have  too  small  or  too  large  current  capacity 
with  corresix)n<lingly  improper  ohms.  With  the  multiple  unit  con- 
struction for  the  conirolKr,  it  is  a  very  simple  matter  to  add  additional 
plates  or  disconnect  those  not  needed,  while  with  the  controllers  in 
general  use  an  entirely  new  controller  would  be  required  if  it  is 
sought  to  make  the  ohms  and  ampere  capacity  exactly  suited  to  the 
power  actually  taken  by  the  motor  in  practical  operation. 

A    New   Deflecting    Han   Motor. 

The  growing  popularity  of  fan  motors  which  deliver  their  breeze 
over  a  large  area  instead  of  constantly  in  one  direction  and  over  one 
circumscribed  space,  has  greatly  stimulated  invention  in  this  field  : 
and  the  result  is  seen  in  some  very  ingenious  devices.  We  illustrate 
and  describe  herewith  the  "Palm"  fan  motor,  which  is  being  put 
upon  the  market  by  the  Coleman  Manufacturing  Company,  of  li  i 
Fifth  .Avenue,  New  York  City.  This  ingenious  mechanism  has  been 
devised  and  very  fully  patented  by  Mr.  Walter  K.  Coleman,  an  in- 
ventor of  repute  in  other  lines  of  industrial  development.  The 
general  idea  hitherto  worked  upon  in  deflecting  fans  has  been  that  of 
rotating  or  swiveling  the  motor  itself,  involving,  of  course,  the  con- 
struction of  a  motor  an<l  apparatus  to  perform  such  movement.  In 
the  Coleman  <levice.  any  motor  will  answer  the  purpose,  and  the  or- 
dinary  fan  guard   itself  becomes  an   integral   part   of  the  deflecting 
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inechaniMn  Mr  t^olmi.in  accomplishes  his  purp<isc  in  a  \aric«y  <>i 
ways,  all  ingenious  and  practicable  In  the  form  shown  in  Figs,  i 
.iud  J.  anti  now  being  intnMlucct'.  an  extra  pulley  of  small  size  is 
lixed  on  the  extension  of  the  ar..ialurc  shaft,  on  the  fan  side,  and 
bolted  up  to  another  pulley  «lriving  a  coniftact  wonn  gear,  by  whose 
movement  the  deflector  blades  are  swung  from  side  to  side  within 
the  guard  rims,  slowly  or  swiftly  as  may  W  desired.  The  amount  of 
pi>wer  consume<l  to  dericii  the  blatlcs  is  so  slight  that  a  thin  rubber 
band  suflicies  as  a  driving  l>elt  l>etwecn  the  two  pulleys.  Usually  a 
coiled  w"-  i"'it  w  .-.M,ii.>x...i       \.  »-ii  iw,  ..i.^^rvp^^    ,j,,.  ^orm  com- 


municates motion  to  a  small  toothed  wheel  that  carries  a  recipro- 
cating rod  in  engagement  with  the  deflectors  in  front  of  the  fan. 

Another  interesting  form  of  mechanism  devised  by  Mr.  Coleman 
for  controlling  and  distributing  currents  of  air  from  a  fan  motor  com- 
prises arrangements,  by  means  of  which  a  single  worm  gear  and  its 
connections  turn  the  motor  on  its  axis  and  change  simultaneously 
the  inclination  of  the  deflectors  with  relation  to  the  motor. 

It  is  interesting  to  note  that  the  Coleman  fan  herewith  illustrated 
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can  1)1'  run  at  any  .ingle,  the  worm  being  positive  in  its  drive  on  the 
gearing,  so  that  the  motor  can  be  tipped  up  and  hung  around  to 
deliver  its  breeze  straight  ahead,  or  towards  the  ceiling  or  downward 
to  the  floor.  The  device  is  not  only  inexpensive  but  a  mere  tyro 
can  attach  it  in  a  few  minutes  to  any  fan  motor  as  easily  as  he  could 
.111  ordinary  guard. 

.New    Form   of  Incandescent   Lamp. 

An  interesting  new  form  of  incandes- 
cent lamp  has  recently  been  invented  by 
Glenn  C.  W'ebster.  of  Warren.  Ohio,  and 
put  on  the  market  by  the  Sterling  Elec- 
trical Manufacturing  Company,  of  that 
l»lace.  It  is  illustrated  herewith.  an<l  as 
will  be  noted  there  is  a  double  spiral  fila- 
inrnt,  or  actually,  on  account  of  the  central 
member  two  .spirals.  The  aim  of  the  in- 
ventor has  been  to  produce  a  lamp  with 
a  maximum  symmetrical  distribution  of 
rays,  yielding  the  same  candle-power  vir- 
tually at  every  point  in  the  vertical  and 
horizontal  planes.  The  glass  bulb  used  is 
of  usual  character.  From  the  top  is  scalcvl 
a  pendent  glass  member,  at  the  lower  end 
of  which  is  an  anchor,  ihuv  constituting 
part  of  the  glass  mount,  the  anchor  being 
of  wire,  the  lowest  loop  of  the  filament 
being  attached  to  it.  To  this  anchor,  it  is 
slated,  the  carbon  particles  shed  by  the  filament  are  drawn  or  at- 
tracted statically,  instead  of  lx>mbarding  the  glass  bulb  and  di» 
coloring  it  in  the  familiar  way. 

.\s  will  Ik"  observed,  the  three  convolutions  of  the  filament  art 
of  different  shapes  and  sizes.  Seen  from  below,  or  in  an  end  vte*. 
the  convolutions  appear  in  different  horizontal  planes,  and  each  CM 
throw  its  light  downward  without  any  interference  from  either  «" 
both  of  the  two  other  ones.  .\  maximum  volume  of  light  is  thti» 
secured  in  a  downward  direction,  while  the  sidewise.  lateral  di' 
tribution  of  light  rays  is  also  uniform.  The  bulb  presents  a  hifhb 
luminous  aspect,  suggestive  rather  of  a  gloI>e  of  light,  like  an  en- 
closed arc.  than  of  the  ordinary  incandescent  filament  in  its  di' 
tinctly  seen  shell  of  glass.  The  cut  shown  illustrates  the  new  lawf 
so  clearly  that  few  words  are  needed  to  point  out  the  manner  w 
which  the  inventor  has  sought  to  achieve  his  object. 
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Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Time  money  was  in  better 
supply,  6  per  cent  with  commission  being  demanded.  In  the  stock 
market  more  strength  developed  as  a  result  of  the  relief  of  the 
financial  stringency  through  the  action  of  the  Treasury  Department. 
The  strength  of  the  market,  however,  is  not  accepted  as  indicating 
any  settled  feeling  on  the  part  of  Wall  Street  interests ;  a  bull  cam- 
paign is  looked  upon  as  possible  at  any  time.  The  favorable  condition 
of  business  and  the  large  earnings  of  the  railroads  seem  to  furnish 
a  basis  for  expectations  that  no  very  serious  decline  can  occur,  and 
that  with  a  return  to  easier  conditions  in  the  money  market,  renewed 
appreciation  may  be  seen  in  the  stock  list.  In  the  industrial  list,  the 
chief  feature  of  prominence  was  the  tendency  of  United  States  Steel 
shares  to  rally  on  small  transactions.  The  traction  stocks  gained 
ground  with  the  rest  of  the  market,  Manhattan  being  particularly 
strong,  owing  to  the  belief  in  the  increase  of  the  company's  earning 
power  following  the  completion  of  the  electrical  installation.  This 
stock  reached  13854,  closing  at  135M,  the  lowest  price  being  132. 
Metropolitan  Street  Railway  reached  142^,  but  dropped  and  closed 
at  139,  the  lowest  figure  of  the  week,  being  a  net  loss  of  3  points. 
Brooklyn  Rapid  Transit  recorded  a  net  loss  of  2^4  points  on  the  week's 
business  closing  at  64,  which  was  2  points  below  the  highest  quotation. 
General  Electric  closed  at  185,  which  is  a  net  decline  of  5  points,  the 
lowest  and  highest  quotations  being  182  and  iSSy'i,  respectively. 
Westinghouse  lost  6  points,  closing  at  217.  Western  Union's  range 
of  the  week  was  between  90  and  93%,  the  closing  price  being  92I/2, 
a  net  loss  of  i^  points.  Commercial  Cable  was  dealt  in  at  170^, 
which  is  254  points  below  the  last  previous  quotation.  American 
District  Telegraph  stands  alone  in  the  electric  list,  with  a  net  in- 
crease to  its  credit,  the  amount  being  2  points,  the  closing  price  being 
39.  In  Boston,  Western  Telephone  was  added  to  the  regular  list  of 
stocks  dealt  in.  Following  are  the  closing  quotations  at  New  York 
of  October  7  : 

NEW    YORK. 

Sept.  30.  Oct.  7.                                            Sept.  30.  Oct.  7. 

.\merican   Tel.    &   Cable.   —  92  General     Electric     187  180 

American    Tel     &    Tel..    —  165  Hudson    River    Tel —  108 

American    Dist.    Tel —  36  Metropolitan     St.     Ry...i42j4  i36.'4 

Brooklyn    Rapid    Transit  66  61'.^  N.  E.  Elec.   Veh.   Trns.  .        !4  — 

Commercial    Cable    —  —  N.    Y.    &    N     J.    Tel....  157  160 

Electric    Boat    25  --3  N.   Y    h    V.   T.   Co.  . .  .    13           i2>-i 

Electric    Boat    pfd 40  33  Tel.    &    Tel.    Co.     Am.  .   --           — 

Electric   Lead    Reduc'n..      314  ='4  Western    Union    Tel 93'/^        90?4 

Electric    Vehicle    514  -'  West.    E.    &   M.    Co.      .  .  218  200 

Electric    Vehicle   pfd 14  '»  ^^  ^^^t-  ^-  ^  ^^-  ^"-  I''"-   -  -'° 

BOSTON. 

Sept.  30.  Oct.  7.  Sept.  30.  Oct.  7. 

American    Tel.     &    Tel..  167  i63'2  Western  Tel    &  Tel.  pfd.  100  98.'/^ 

Cumberland   Telephone    .    —  —  Mexican    Telephone    ....     2%  2% 

Edison     Elec.     Ilium -'77  ^75*  New  Eng.  lelep hone 139  i39 

Erie    Telephone     —  —  Westinghouse  Elec 108  102 

Western   Tel.    &   Tel....    .?8  —  Westinghouse    Elec.    pfd. 108  • — 

PlllLADELl'lIIA. 

Sept.  30.  Oct.  7.                                                 Sept.  30.  Oct.  7. 

American    Railways    ....    S^'A  .12^2  Phila.  Traction    98            98 

Elec.     Storage    Battery..—  —  S'"K„  ^'"1^"?  ■  •, ^^          '^^ 

Elec.    Storage   Bat'y   pfd.  —  —   ,  fa.     Elec.    yehiclc.  .  .  .  .  .   --           — 

Elec.    Co.    of    America..    10  gVz  Pa.    Elec.    Vehicle    pfd..   --           — 

CHICAGO. 

Sept.  30.  Oct.  7.                                              Sept.  30.  Oct.  7. 

Central    Union    Tel —  —  National   Carbon  pfd.  ...  101  looH 

Chicago    Edison     —  —  ^,orthvvest    Elev.    com...    36 J^  36 

Chicago    City    Ry 215  212  Union     Iraction       .....    17^^  17 

Chicago   Tel.   Co —  —  Union    Traction    pfd....    48^  50 

.National  Carbon    32  3° 

*  Asked. 

GENERAL  CARRIAGE  SCANDAL.— In  a  suit  brought  by 
Joseph  Leiter,  against  the  members  of  the  former  brokerage  firm  of 
Thomas  &  Post  and  others,  to  recover  for  the  stockholders  of  the 
General  Carriage  Company  the  sum  of  $1,110,000,  he  charges  the 
defendants  with  having  wrecked  that  corporation,  which  went  into 
the  hands  of  a  receiver  in  May,  1901.  Mr.  Leiter  makes  sweeping 
charges  of  fraud,  and  papers  in  the  case  have  been  served  upon 
General  Samuel  Thomas,  Edward  R.  Thomas,  Orlando  F.  Thomas. 
Edwin  M.  Post.  Camille  Weidenfeld,  Cyrus  Field  Judson,  Joseph  S. 
Tracy  and  Winfield  S.  Jewell.  All  of  these  defendants,  according  to 
the  plaintiff,  except  E.  R.  Thomas,  were  directors  of  the  Chicago 
company  in  Januarv,  1901,  while  the  three  Thoma.-^es  and  Mr.  Post 
composed  the  firm 'of  Thomas  &  Post.  Mr.  Leiter  declares  in  his 
complaint  that  the  valuable  piece  of  property  on  Sixth  Avenue,  from 
Forty-third  Street  to  Forty- fourth  Street,  owned  by  the  company 
and   mortgaged   for  $800,000.   was   fraudulently  and   illegally   trans- 


ferred to  the  firm  of  Thomas  &  Post  in  cancellation  of  a  debt  01 
$50,000,  although  the  equity  was  worth  much  more.  In  the  >anie 
month,  Leiter  charges,  the  directors — composed  largely  of  the  mem- 
bers of  the  firm  of  Thomas  &  Post — sold  to  that  firm  50,000  shares 
of  treasury  ^tock  for  80  cents  a  share.  At  that  time,  he  says,  shares 
were  worth  $4  each,  and  before  the  fraud  had  been  discovered  by 
Leiter  and  other  stockholders  had  risen  to  $23,  making  a  value  of 
$1,150,000  for  the  block,  which  was  sold  for  $40,000.  By  this  trans- 
action, Leiter  declares,  Thomas  &  Post  made  great  profits,  and  the 
other  directors,  too,  he  claims,  participated  in  and  received  benefit 
of  the  fraud  and  losses  to  the  company. 

MANHATTAN  ELECTRIC  TRACTION— Ten  electric  trams 
are  now  being  run  on  the  Sixth  Avenue  Manhattan  line,  terminating 
at  Fifty-eight  Street,  and  it  is  understood  that  for  three  or  four 
weeks  no  attempt  will  be  made  to  place  an  electric  service  on  the 
section  of  the  line  running  to  155th  Street.  Earnings  continue  to 
increase  gratifyingly,  and  it  will  probably  be  found  that  the  quarter 
ended  September  30,  shows  a  larger  gain  in  gross  than  ha.-*  Ijeen 
shown  in  any  other  quarter.  The  increa^e  in  traffic  on  the  East 
side  lines,  due  to  the  introduction  of  electric  equipment,  is  estimated 
at  not  less  than  10  per  cent.  This  is  said  to  be  a  ver>-  conservative 
estimate,  but  should  equally  good  results  follow  the  change  of  power 
on  the  West  side  the  effect  on  Manhattan  earnings  would  be  very 
important.  According  to  the  quarterly  statements  the  system  earned 
last  year  $7,808,661  gross,  $5,518,584  net,  leaving  a  surplus  after 
charges  of  $3,073,405,  which  is  equal  to  6j^  per  cent,  on  the  stock. 
Should  electric  operation  of  the  entire  system  result  in  increasing 
the  gross  earnings  10  per  cent.,  the  increase  would  be  $1,066,591  It 
has  been  estimated  that  the  saving  in  operating  expense  will  be  in 
the  neighborhood  of  $1,100,000  per  annum,  but  assuming  that  some 
slight  effect  of  this  was  felt  in  the  later  part  of  the  year,  and  allowing 
for  a  loss  in  other  income  derived  from  money  loaned  in  the  street, 
the  saving  might  still  be  in  excess  of  $500,000.  An  increase  in  gross 
of  $1,066,591  coupled  with  a  decrease  of  $500,000  in  expenses  would 
indicate  a  surplus  of  $4,639,996,  or  9.6  per  cent.,  as  the  earning  capac- 
ity of  Manhattan  under  electric  operation. 

THE  AUGUSTA  TROLLEY  DEAL.— A  special  dispatch  from 
Baltimore,  Md.,  says:  Interests  identified  with  the  Railways  and 
Light  Company  of  America,  who  are  also  the  controlling  owners  in 
the  North  Augusta  Electric  and  Improvement  Company,  of  Augusta. 
Ga.,  and  the  Augusta-Aiken  Electric  Railway  have  consummated  the 
purchase  in  this  city  of  a  majority  of  the  stock  of  the  Augusta  Rail- 
way and  Electric  Company,  of  Augusta.  Ga.  The  purchasers  are  as 
follows:  J.  W.  Middendo  f  &  Co..  of  Baltimore:  John  L.  Williams 
&  Sons,  of  Richmond.  Va. :  John  Blair  MacAfee.  of  Philadelphia: 
Alfred  S.  Elliot,  of  Wilmington.  Del.,  and  James  W.  Jackson,  of 
Augusta,  Ga.  The  Augusta  Railway  and  Electric  Compai.y  owTis 
the  entire  street  railway  and  electric  light  properties  of  the  city  of 
Augusta.  Ga.  The  control  of  the  company  was  bought  from  Messrs. 
Jarvis  &  Conklin.  of  New  York,  and  Colonel  D  B.  Dyer,  of  New 
York.  Its  capital  stock  is  $1,000,000.  and  it  has  $1,000,000  of  bonds 
outstanding. 

BELL  TELEPHONE  OUTPUT— The  American  Telephone  and 
Telegraph  Company  instrument  statement  for  the  month  ended 
September  20  and  since  December  20  shows : 

1902.  1901.  1900. 

Gro=s  outpu; 75.01 1  75.578  44.190 

Returned  43.334  33-48.2  30.948 

Net  output 31.677  4:2.096  I3.-4-J 

Since  December  20 : 

Gross  output 80S.334  6S3.171  501.354 

Returned     346,689  301..289  2JO.903 

Net   output    461.645  381.882  280.457 

Total  outstanding   2.987.251  2.334.698  1.860.056 

DIVIDENDS.— The  directors  of  the  Philadelphia  Company  have 
declared  a  dividend  of  ijr  per  cent  on  the  common  stock,  payable 
November  i.  A  quarterly  dividend  of  1^4  per  cent,  has  been  declared 
on  the  preferred  stock  of  the  Georgia  Railway  and  Electric  Com- 
pany, payable  October  15. 

TELEPHONE  EXTENSIONS.— Dispatches  from  Tacoma  state 
that  the  Northwest  Telephone  and  Telegraph  Company  has  placed 
$400,000  bonds  in  New  York  and  will  proceed  to  build  lines  through 
West'irn  Washington. 
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TKOLLKV  MILLION"  MORTGAGE.— It  is  stated  that  the  Phila- 
dcphia,  Bristol  and  Trenton  Street  Railway  system  has  mortgaged 
its  property  for  $1,000,000. 

Commercial   Intelligence. 

THE  WEEK  IN  TRADE.— Reports  of  trade  all  indicate  an  ex- 
ceptionally good  business  for  Fail,  orders  already  booked  being  in 
most  cases  in  excess  of  preceding  years,  and  crop  reports,  except 
in  some  sections,  guaranteeing  the  full  v(ilume  of  business  in  the 
remaining  months  of  this  year  and  the  early  part  of  1903.  In  the 
Northwest,  merchandise  sales  generally  exceed  those  of  last  year, 
and  collections  are  good  ;  a  large  Fall  business  is  indicated  on  the 
Pacific  Coast,  where  collections  are  better,  and  except  f(»r  a  few 
scattered  pessimistic  rejxjrts  from  the  South,  advices  from  that  sec- 
lion  are  generally  of  a  fair  to  good  trade  with  improved  productions. 
New  (Jrlean><  is  an  exception,  owing  to  numerous  strikes  already  de- 
clared or  threatened,  and  retail  business  is  reported  paralyzed  thereby. 
Ix'ss  .itrength  is  noted  in  some  lines  of  the  iron  and  steel  business 
than  heretofore,  but  the  (juieting-down  in  the  cruder  form  is  due 
to  scarcity  of  fuel  and  of  pig  iron,  necessitating  shut-downs  of  steel 
mills,  as  much  as  to  the  flood  of  foreign  iron,  which  appears  to  lie 
steadily  increasing.  The  receipts  of  foreign  iron  and  steel  in  August 
exceeded  140,000  t(jns,  though  it  may  be  pointed  out  in  this  connection 
that  exjKjrts  of  irr)n  and  steel  and  their  products,  mostly  machinery, 
are  still  m<ire  than  floubk-  the  imports  for  that  month.  Copper  ruled 
c|uiet  but  steady  iliroughout  the  week,  the  range  of  prices  being  con- 
fined to  narrow  limits.  The  closing  quotations  are  Lake  M%  (q,  11  ^c, 
electrolytic  in  cakes,  wire  bars  and  ingots  iifjj  (a  iiVjC.,  cathodes 
ixYn  Ol  iiJ4c..  and  casting  stock  11^  («.  11, ^'jc.  Brad  street's  reports 
164  business  failures  during  the  week  ending  October  2,  as  against 
1 7-'  tliL-  week  previous,  and   175  the  same  week  last  year. 

llARklSHrRC;  ENC.IXK  ()R1)I:RS— The  Harrisburg  Fomuiry 
and  Machine  Works,  of  Harrisburg.  Pa.,  have  just  received  a  con 
tract  through  their  New  V<irk  offices.  203  Broadway,  for  a  190-hp 
standarrl  engine,  to  be  direct  connected  to  a  125-kw  Westinghouse 
alternating-current  generator,  for  installation  in  the  Danville.  Va.. 
plant  of  the  .American  Tobacco  Company.  The  equipment  will  be 
used  for  lighting  and  motor  work.  .\  150-hp  standard  engine  for 
direct  connection  to  a  loo-kw  Bullock  generator  has  been  ordered 
for  lighting  j)urposes  by  the  Harlem  .\musemeiU  Company.  Two  60- 
lip  standard  engines,  each  to  be  direct  connected  to  40-k\v  generators, 
built  by  the  Western  F'-lectric  Company,  are  to  be  installed  for  lighting 
use  in  the  new  Webster  Hotel.  West  P'orty-fifth  Street.  New  York. 
The  V.  M.  C.  A.  Building,  at  Newark.  N.  J.,  is  to  be  ec|uipi)ed  with 
two  75-hp  standard  engines  for  direct  coiuiection  to  Western  gener- 
ators of  50-kw  capacity  each.  These  outfits  are  intended  to  be 
utilized  for  electric  light.  .\  50-hp  Ideal  engine,  to  be  direct  con- 
nected to  a  30-kw  Crocker- Wheeler  generator,  has  been  requisitioned 
ff)r  installation  in  the  Cushman  Building.  Broadway  and  Maiden 
Lane.  New  York,  for  lighting  use.  The  United  Slates  (jovernment 
lias  f>rilered  a  25-hi)  Ideal  engine,  to  be  <lirect  connected  to  a  17' ./-kw 
Westu)ghouse  generator,  for  the  Quartermaster's  Department,  at 
Manila.   Phili|)pine  Islands. 

jMORK  Sl'BSTATIONS  lOK  Ni:W  YOKK.-Plans  have  been 
filr«l  with  the  Building  Biireau,  of  Net\  ^'ork  City.  f(»r  two  of  the 
power  stations  of  the  Rapid  Transit  underground  roa<l.  respi-ctively 
at  Jt).  ,v  and  .U  C'ly  Hall  Place  and  108  and  no  East  .\ineteentli 
Street.  They  are  lo  be  three-story  structures  with  cellars.  They 
will  have  two  large  entrance  <l()ors  and  fa<;a<les  of  granite  and  lime- 
stone with  terra-cotta  trimmings  The  two  upper  floors  will  contain 
the  electric  operating  machinery.  The  City  Hall  Place  station  will 
be  5S.2  fee!  front  and  i«>j  10  feet  deep,  with  an  extension  57  x  81.43 
feet.  The  Nineteenth  Street  station  will  he  .so  feet  front  an<l  OJ 
fret  cleep,  with  an  extension  40.10  x  70  feet.  Each  building  is  t«»  cost 
$60,000.  Plans  have  also  been  filed  by  the  subway  architects  for  an 
ins])eclion  shed,  to  cost  $<i5.ooo.  to  |)e  built  for  the  tisc  of  the  under- 
grotmd  roa<l.  fronting  on  i4Hth  Street,  east  of  Seventh  .Xvcntte.  It 
is  to  be  of  brick  and  steel,  with  a  glass  roof,  and  will  \)C  .l.V**  feet 
front  and  iw.io  feet  deep. 

BALL  i:\(;iNE  CONTRACTS— C  O.  LaiUMin.  Waterloo.  la. 
lias  recently  put  in  operation  a  «lirect-c.>nnccted  unit.  The  Ball  En- 
gine Coiiii>any.  Erie.  Pa.,  furnished  the  engine,  and  the  Westinghouse 
I'*.lectric  and  Manufacturing  Company.  Pittslxirg.  the  generator.  The 
Pennsylvania  Railroad  Company,  d.  R.  5:  I.  division.  Fort  Wayne. 
Ind..  has  recently  purchased  a  Ball  engine  for  electric  service  The 
Pueblo  Electric  C<inipaiiy.  Pyeblo.  Colo.,  has  recently  purchased  an 
additional  unit  from  the  Ball  I-.ngine  Company.  The  Detroit  Iron 
and  Steel  Company.  Detroit.  Mich.,  has  placed  an  order  with  the  Ball 
Engine  Coiiipany  for  three  350-hp  engines,  each  arranged  for  direct 
connecti<Mi  to  a  generator.  These  un"-  ">"  'h'  used  in  its  electric 
power  plant. 


LIGHTING  PROPERTIES  IN  WASHINGTON.  D.  C— A  deed 
has  been  placed  on  file  by  the  United  Sutes  Electric  Lighting  Com- 
pany, conveying  all  its  properly,  assets  and  franchises  to  the  Potomac 
Electric  Power  Company.  The  consideration  named  in  the  deed  is 
but  $10,  but  it  is  understood  that  it  was  a  S3.250.000  deal.  It  is  also 
explained  that  the  prime  cause  for  the  transfer  being  made  is  that 
the  charter  of  the  United  States  Electric  Lighting  Company  expires 
at  once.  It  is  also  explained  that  the  Potomac  Electric  Power  Com- 
pany is  to  pay  all  the  debts  of  the  other  corporation.  It  is  stated  that 
the  property  transferred  to  the  Potomac  Electric  Power  Company  is 
subject  to  a  trust  of  $650,000  due  the  Guaranty  Trust  Company  of 
New  York. 

IMPORTANT  EXPORT  TELEPHONE  SHIPMENT.— One  ui 
the  most  important  export  shipments  recently  was  a  large 
invoice  of  telephone  c<tjuipment  for  two  complete  public  servict 
telephone  exchanges  for  the  cities  of  Port  Arthur  and  Fort  Williams, 
Ont.  The  shipment  consisted  of  two  i. 000-line  multiple-capacity 
International  lamp  signal  central  energy  switchboards,  with  all  neces- 
sary central  office  apparatus  and  subscribers'  telephones,  including 
two  Roth  charging  machines  and  ringing  generators,  with  General 
Electric  nnjtors.  and  two  sets  of  chloride  accumulator  storage  bat- 
teries, by  the  International  Telephone  Manufacturing  Company,  of 
Chicago. 

LIGHTING  PLANT  FOR  JAPANESE  HOTEL— The  Japanese 
house  of  Takata  &  Co..  whose  New  York  address  is  10  Wall  Street, 
lias  just  secured  another  contract  for  a  complete  plant  for  lighting 
use  in  Japan.  The  outfit  is  intended  to  be  installed  in  the  Oriental 
Palace  Hotol.  at  Yokohama.  It  will  consist  of  a  25-kw  Westinghouse 
generator,  to  be  direct  connected  to  an  Ideal  engine  built  by  .\.  L. 
Idc  &  Son.  of  Springfield,  111.  The  pumps  will  be  furnished  by  the 
Knowles  branch  of  the  International  Pump  Company.  The  exhauster 
is  to  be  supplied  by  the  Burt  Manufacturing  Company,  of  Akron. 
Ohio.     .-X  Cross  oil  filter  has  also  been  ordered 

WESTINGHOUSE  SCOTCH  CONTRACT— A  cable  dispatch 
from  Glasgow,  of  October  3,  says:  A  £500.000  contract  has  been 
I)lace<l  with  the  Westinghouse  Company  by  the  Clyde  Valley  Elec- 
trical Company,  of  Glasgow,  for  the  equipment  of  two  generating 
stations  to  supply  power  for  industrial  purposes  over  an  area  of  755 
square  miles.  The  initial  installations  are  to  be  of  6,000  hp  each,  and 
are  to  be  completed  within  eighteen  months.  The.se  will  l)e  the  first 
of  a  scries  of  great  power  stations  to  be  built  in  the  United  Kingdom. 

SWITCHBOARD  WORK.— C.  L.  Sherman.  1026  Fill)ert  Street, 
Philadelphia,  is  completing  a  switchboard  for  the  new  Conimon- 
wealili  office  building  in  that  city.  This  l)oard  consists  of  six  panels 
of  blue  \'ermont  marble,  with  a  slate  base,  and  is  al>out  13  ft.  x  8 
ft.  in  size.  Weston  instruments  and  I-T-E  circuit  breakers  are  being 
used,  .\niong  other  work  recently  completed  by  Mr.  Sherman  is 
the  switchboard  and  24  tablet  boards,  enclosed  in  cabinets,  for  the 
five  new  Carnegie  Library  buildings,  Washington.  D.  C. 

THE  CINCINNATI  PLANER  COMPANY.  Cincinnati.  Ohi... 
continues  to  make  extensive  improvements  to  its  plant  and  equip- 
ment. It  is  now  installing  a  150-hp  Ix^iler.  a  50-kw  generator  and  a 
25-hi)  motor:  14-inch  and  i8-incli  Lodge  &  Shipley'  lathes,  36-inch 
Schumacher  &  Boye  lathe.  48-inch  (i.  &  E.  automatic  gear  cutter. 
16-foot  Bridgeport  automatic  screw  lathe.  Owen  Miller.  3-foot  and 
5-foot  Ftisdick  radials.  Higley  cold  saw  and  several  of  its  own 
planers.     It  reports  a  steady  run  of  orders. 

INTERCOMMUNICATINC;  TELEPHONES— A  contract  for 
an  intercommunicating  telephtme  system  for  the  Boston  Athletic 
.Association  has  U-cn  placed  with  Sargent.  Conant  &  Co..  Boston. 
The  same  firm  has  also  finished  recently  the  complete  electrical 
r<|uipment  of  Mr.  T.  W.  I-awson's  "Dreamwold."  at  Egypt,  Mass.. 
including  telephones,  arc  and  incandescent  lights,  wiring.  e<c  All 
the  distributing  circuits  are  carried  in  underground  ducts  through 
out   the  estate. 

INgUIRIES  FOR  MOTOR  CARS  FOR  N.  S  W -The  United 
Slates  Expoii  .Association,  Gcrken  Building.  West  Broadway.  New 
York,  has  secured  inquiries  for  motor  cars,  which  are  intended  to  be 
utilized  on  an  extensive  scale  for  the  purp<ise  of  transporting  the 
mails  in  New  South  Wales.  The  same  concern  has  also  received 
incpiiries  for  najihtha  launches  for  Russia. 

ELECTRICAL  EQIIPMENT  FOR  B.  &  O  SHOPS —Con- 
siderable purchases  are  about  to  Vie  made  for  electrical  equipment  to 
be  installed  in  various  shops  of  the  Baltimore  and  Ohi<i  Railroad. 
Thayer  &  Co..  Incorporated,  of  39-41  Cortlandt  Street.  New  York, 
the  local  sales  agents  for  Cahall  boilers,  have  just  been  allotted  orders 
aggregating  2.500  hp. 

LARGE  ELECTRIC  HOISTING  EQIIPMENT  FOR  BUENOS 
.\YRES— The  Export  Club.  82-^  Wall  Street.  New  York,  has  re- 
ceived an  inquiry  from  Buenos  Ayres  for  a  large  electric  hoisting 
equipment,  which  is  intended  to  be  used  on  the  docks  of  that  Ar- 
gentine p<irt 
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LARGE  INDIAN  WATER-POWER  SCHEMES.— Mr.  J.  N. 
Tata,  of  Bombay,  who  is  now  in  this  country,  is  primarily  interested 
in  two  large  Indian  water-power  projects,  the  carrying  out  of  which 
may  result  in  the  placing  of  very  considerable  contracts  for  equip- 
ment on  this  side.  The  larger  scheme  is  to  utilize  the  waters  of  the 
Doodh  Sagar,  located  about  300  miles  north  of  Bombay,  at  a  point 
where  there  is  a  water-fall  no  less  than  2,600  feet  in  height.  It 
is  proposed  to  construct  reservoirs  so  as  to  take  advantage  of  the 
heavy  rains  which  fall  seven  months  of  the  year  in  that  region.  It  is 
estimated  that  fully  50,000  hp  would  be  thus  available  all  the  year 
round.  It  is  intended  to  furnish  energy  to  operate  some  60  miles  of 
railroad.  The  other  project  Mr.  Tata  and  his  friends  have  in  hand 
is  one  to  furnish  electric  power  to  Bombay,  for  the  purpose  of  work- 
ing the  electric  traction  system  under  contemplation,  and  supplying 
energy  for  manufacturing  and  general  purposes  in  and  around  that 
ity.  It  is  i)roposed  to  construct  an  hydraulic  plant  at  Neral,  located 
-(imc  40  miles  from  Bombay.  The  General  Electric  Company  .and 
the  Swiss  firm  of  Escher,  Wyss  &  Company  are  reported  to  be  after 
the  contract.  Mr.  Tata,  who  will  be  in  the  United  States  for  some 
five  weeks,  has  been  at  the  Holland  House,  New  York,  and  at  the 
offices,  82-88  Wall  Street,  of  Tata  &  Company,  of  which  firm  he  is 
head. 

THE  ELECTRIC  LAUNCH  COMPANY,  of  Bayonne,  N.  J.,  has 
had  an  exceptionally  busy  season  the  past  summer,  more  electric  and 
gasoline  powered  launches  having  been  shipped  by  it  than  ever  before. 
.\t  present  it  has  under  construction  two  45-foot  steam  launches  for 
ilie  War  Department,  and  ten  men-of-war  boats  for  the  Brazilian 
navy,  besides  a  number  of  electric  launches  for  delivery  in  the  late 
fall  and  early  spring  months.  The  electric-powered  boat  is  becom- 
ing very  popular  in  yacht  tender  service,  the  many  advantages  of 
-afety,  seaworthiness  and  availability  for  immediate  use  making  it 
])articularly  adapted  for  such  work.  The  company's  electric  passen- 
ger launches  have  proved  to  be  paying  investments  in  connection  with 
street  railway  pleasure  resorts  and  summer  hotels.  Two  42-foot 
launches  have  been  supplied  to  the  Omaha  &  Council  Bluffs  Railway 
uid  Bridge  Company,  with  a  seating  capacity  of  70  adults  or  92 
■hildren  each,  which  at  ten  cents  a  head  shows  good  returns  on  the 
investment  when  the  low  cost  of  operation  is  considered;  one  man, 
usually  a  motorman,  operating  the  boat.  The  current  for  recharging 
i>  obtained  from  the  trolley  road. 

WATER  POWER  IN  OREGON.— The  Condor  Water  and 
Power  Company,  Tolo.  Oregon,  has  recently  been  incorporated  with 
a  capital  stock  of  $100,000.  Officers :  Dr.  C.  R.  Ray,  president  and 
general  manager ;  W.  F.  Hunter,  secretary.  The  water  power  plant 
is  a  dam  and  ditch  construction,  which  will  develop  6,000  hp.  An 
order  has  been  placed  with  the  General  Electric  Company  for  some 
of  the  electrical  machinery,  and  some  McCormick  water  turbines  have 
been  ordered  through  Col.  Frank  H.  Ray,  second  vice-president  of 
the  Continental  Tobacco  Company,  New  York,  who  is  the  principal 
-tockholder.  The  purpose  of  the  company  is  to  supply  power  and 
light  for  the  adjoining  towns  and  villages  and  to  the  mines,  both 
quartz  and  placer,  in  the  vicinity,  and  to  supply  water  for  towns, 
villages  and  for  mining  and  irrigation.  To  carry  out  these  plans, 
luite  a  good  deal  of  machinery,  supplies  and  materials  will  be  needed  ; 
most  of  which  as  yet  has  not  been  ordered.  Dealers  and  manufac- 
turers are  requested  to  send  catalogues  and  prices  to  Dr.  Ray. 

CAR  BODIES  FOR  SOUTH  AFRICA.— The  Durban. Municipal 
Council,  South  Africa,  is  reported  to  have  made  objection  to  the 
acceptance  of  the  tender  of  the  British  electrical  engineering  and 
contracting  firm  of  Macartney,  McElroy  &  Company  for  additional 
trolley  cars  at  iio.ooo,  on  the  ground  that  a  British  firm  actually 
manufacturing  cars  should  be  given  the  preference.  The  mayor  ex- 
plained that  the  motors  would  be  British  make,  but  the  car  bodies 
would  have  to  be  procured  from  America  as  they  were  urgently 
wanted.  Hitherto,  the  major  portion  of  the  cars  have  been  built  in 
F-ngland.  22  having  been  turned  out  at  the  George  F.  Milnes  shops. 
The  equipments  were  of  General  Electric  build,  and  the  trucks  wer. 
manufactured  by  the  J.  G.  Brill  Company.  Last  spring,  as  noted  in 
these  columns  at  the  time,  eight  cars  were  ordered  through  Macartney, 
McElroy  &  Company,  which  were  completely  built  in  this  country, 
the  J.  G.  Brill  Company  making  the  bodies  and  trucks  and  the  Gen- 
eral Electric  Company  furnishing  the  motor  equipments. 

BRITISH  GET  SHANGHAI  TRACTION  CONTRACT.— The 
Shanghai  Municipal  Council  has  at  last  come  to  a  decision  regarding 
the  electric  traction  system  which  is  to  be  built  in  the  foreign  settle- 
ment of  that  Chinese  city.  The  contract  has  been  awarded  jointly  to 
the  British  Brush  Electrical  Engineering  Company,  Limited,  and  the 
British  Electric  Traction  Company.  Limited.  Construction  work 
will  be  begun  almost  immediately  on  some  nine  miles  of  double  track 
^nd  8y2  miles  of  single  track.  The  overhead  trolley  system  is  to  be 
used.  The  voltage  will  be  500-550.  There  will  be  from  50  to  60  cars. 
Single  deck  ones  are  proposed,  each  seating  six  first  class  and  40 
-second  class  passengers.     The   rails   will   be  90-pound  girder.     The 


gauge  is  to  be  4  feet  H'/i  inches.  The  franchise  is  for  21  years,  after 
which  the  Council  may  purchase  on  certain  conditions.  It  is  expected 
that  by  the  end  of  1904  the  systetn  will  be  ready  for  traffic.  The  cost 
of  construction,  etc.,  is  put  at  $1,500,000. 

EQUIPMENT  FOR  BRAZILIAN  ELECTRIC  ROAD.— The 
City  of  Santos,  Brazil,  is  to  have  an  electric  traction  system.  The 
electrical  engineering  and  contracting  firm  of  James  Mitchell  & 
Co.,  of  Rio  Janeiro,  have  secured  the  contract.  The  initial  length  of 
the  road  will  be  about  10  miles.  The  power  house  equipment  is  to 
consist  of  two  200-kw  General  Electric  generators,  direct  connected 
to  .300-hp  e.igines  manufactured  by  A.  L.  Ide  &  Son,  of  Springfield. 
III.  The  boilers  will  be  Babcock  &  Wilcox.  The  pumps  are  to  be 
furnished  by  the  Worthington  branch  of  the  International  Pump 
Company.  The  car  bodies  are  to  be  built  in  Brazil,  owing  to  the 
cheapness  of  wood  in  that  part  of  the  world  The  trucks  will  be 
furnished  by  the  Peckham  Manufacturing  Company,  whose  New 
York  offices  have  lately  been  removed  to  the  Engineering  Building. 
Liberty  Street.  The  motor  equipment  will  be  built  by  the  General 
Electric  Company. 

ELECTRICALLY  EQUIPPED  PRINTING  PLANT  FOR 
LONDON. — Edward  Lloyds,  Limited,  of  London,  proprietor  oi 
Lloyds'  Weekly  and  the  London  Daily  Chronicle,  is  to  erect  a  mam- 
moth printing  plant  on  the  site  of  its  existing  works,  in  Salisbury 
Square,  London,  W.  C.  The  plant  will  be  equipped  with  American 
machinery.  The  motive  power  will  be  electric  exclusively.  George 
W.  Mascord,  the  chief  mechanical  engineer  of  the  British  concern. 
is  now  here  for  the  purpose  of  placing  contracts.  The  equipment 
will  entail  an  expenditure  of  more  than  half  a  million  dollars.  The 
plant  when  completed  will  be  by  far  the  largest  newspaper  printing 
establishment  in  Great  Britain.  Mr.  Mascord  is  making  his  head- 
quarters at  the  New  York  offices  of  Edward  Lloyd's.  Limited,  in 
the  Broad  Exchange  Building,  25  Broad  Street. 

POWER  FOR  A  SHOE  FACTORY.— It  has  been  decided  by  the 
L'nited  Shoe  Machinery  Company  to  accept  the  offer  made  by  the 
city  of  Beverly,  Mass.,  to  build  a  huge  plant,  to  cost  $750,000.  and  to 
occupy  ten  acres  and  employ  at  least  2,000  operatives.  The  company 
has  organized  a  committee  to  carry  on  this  work.  The  plant  will  in- 
clude an  administration  building,  60  x  80  feet,  three  stories  high, 
two  parallel  main  manufacturing  buildings.  600  x  60  feet,  three  stories 
high  ;  a  storage  building,  400  x  60  feet,  three  stories  high ;  a  drop 
forge,  blacksmith,  die  sinking  and  hardening  plant.  60  x  220  feet: 
a  .?o-ton  daily  foundry  plant,  and  a  central  power  plant  of  1.800  hp. 
Industrial  and  underground  railways  will  connect  the  various  build- 
ings, and  the  whole  plant  will  be  electrically  driven.  All  the  factories 
will  be  consolidated  in  this  big  plant. 

FOR  A  6,ooo-HP  MEXICAN  HYDRAULIC  PLANT.— The 
Yaqui  Copper  Company.  377-379  Broadway,  is  about  to  let  contracts 
for  the  equipment  of  a  6,ooo-hp  hydraulic  plant  at  its  mines,  in  the 
State  of  Sonora.  Mexico.  The  company  is  to  build  a  5.000-ton  smelt- 
ing plant  there,  to  be  operated  by  electricity,  as  will  all  other  ma- 
chinery in  the  property.  The  head  will  be  112  feet.  About  three  miles 
of  pipe  line,  varying  from  2r/^-mch  to  51/2-inch  steel  pipe,  will  be  con- 
structed. W.  P.  Harlow\  of  Nogales.  Arizona,  is  president  of  the 
company.  He  is  now  a  guest  at  the  Waldorf-.Astoria.  M.  E.  Harby, 
lawyer,  of  25  Broad  Street,  New  York,  is  vice-president.  The  s  xre- 
tary  is  Geo.  E.  Green,  of  Binghamton.'  N.  Y.  The  capital  of  the  com- 
pany is  $5,000,000. 

EQUIPMENT  FOR  ANOTHER  JAPANESE  ROAD.-TheTokio 
Street  Railway  Company — a  Japanese  capitalized  concern — which  is 
about  to  construct  an  electric  traction  systen^  some  20  miles  in  length 
in  the  city  of  Tokio.  is  at  present  letting  contracts  for  various  equip- 
ments. Frazar  &  Company,  of  Japan,  whose  New  York  offices  are 
at  63-65  Wall  Street,  has  been  awarded  the  contract  for  100  car 
trucks  and  motor  equipments.  The  power  to  opc-ate  the  road  will 
be  furnished  by  the  Tokio  Electric  Light  Company. 

ELECTRICAL  FQUIPMENT.  ETC.,  FOR  CHINESE  DOCKS. 
— The  Hong  Kong  &  Whampoa  Dock  Compan}-.  Limited,  of  China, 
will  shortly  let  contracts  fo*-  the  supply  of  electrical  equipmeni,  ma- 
chine tools,  etc..  for  an  extension  of  its  docks.  The  contracts  will 
probably  be  awarded  through  the  firm  of  Shewan  Tomes  &  Com- 
pany, of  China.  16  Beaver  Street,  New  York. 

AMERICANS  AFTER  JAPANESE  ROAD.— The  Hanqin  Elec- 
tric Railway  Company,  of  Japan,  which  was  recently  organized  for 
the  purpose  of  constructing  an  electric  traction  system  between 
Osaka  and  Kobe,  is  entering  into  negotiations  for  the  introduction  of 
.American  capital.  Japanese  advices  state  that  a  Mr.  Tison  is  acting 
for  A.  N.  Brady  in  the  matter. 

POLICE  TELEPHONES  WANTED.— Police  Commissioner 
Partridge,  of  New  York,  has  asked  for  $170,000  for  extra  telephones 
and   telephone  supplies. 
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SA.N  FRA.NCISCO,  (  A  LI  F.  -The  Commercial  Pacific  Cable  Company  is 
constructing  its  undcrgnnind  land  line  to  connect  its  cable  landing  near  the 
Cliff  House  with  the  I'ostal  Telegraph  Commercial  Cable  offices  in  San  Fran- 
cisco. The  distance  to  be  covered  is  6}4  miles.  The  conduits  consist  of  s-incli 
wrought  iron  pipe  into  which  the  lead-covered  cable  will  be  drawn.  The  ca'Je 
testing-house  near  the  beach   is  almost  completed. 

BOISF;,  IDAHO.  The  employees  of  the  Rocky  Mountain  Bell  Telephone 
Company  in  the  .States  of  .Montana,  Idaho  and  Utah  arc  on  strike  for  an  incre.isc 
of    wages. 

CHIC:,\(;().  II. I.  It  is  stated  that  the  International  Union  of  Commercial 
Telegraphers  has  l»ci-n  fi>rmcd  here  by  a  convention  of  40  delegates  represent- 
ing as  nany  cities. 

LA  FOl'.\TAI.\E,  IND.  -The  La  Fountainc  Telephone  Company  has  in- 
creased its  capital  $15,000  and  will  make  extensive  improvements. 

WABA.SM,  I.N'I).  The  Home  Telephone  Company,  of  this  city,  whose  ex- 
change was  destroyed  by  fire  two  weeks  ago,  has  restored  the  plant  and 
resumed   business. 

I'KKL',  INI).  The  entire  system  of  the  Home  Telephone  Company,  of  this 
city,  was  rendered  useless  on  Sept.  26  by  a  fire,  which  started  from  a  candle, 
burning  the  main  switchboard. 

COLU.MBIA  CITV,  IND.— A  scheme  is  on  foot  for  the  consolidation  of  the 
independent  telephone  exchanges  of  South  Whitley,  Cherubusco  and  this  city. 
The  consolidated  interests  will   make  extensions  and   improvements. 

KUSSIAVILLE,  INI). —A  community  system  is  being  organized  by  the 
farmers  of  this  section.  A  switchboard  will  be  installed  at  Russiaville  and  free 
connection  will  be  made  with  Forest,  Frankfort,  Middlefork,  .New  London.  Ko- 
komo,   and   other  town*^. 

BRf)WNST()\V.N.  INI).  — The  Brownstown  Telephone  Company  has  been 
purchased  by  Henry  Rust,  William  Robinson,  and  Flmer  Brown.  The  pur- 
ihascrs  will  make  improvements  and  extend  tlic  system  throughout  the  sur- 
rounding  territory. 

KLWOOD,  I.NI).  The  I'cw  telephone  exchange  wa.-  put  in  operation  in  this 
iity  Sept.  18.  .At  the  same  time  the  toll  lines  connecting  Flwood  with  Aiex- 
.'■iidria  .nnd  Anderson  wer-.:  thrown  open  to  the  public  and  the  Muncie  line  will 
be  o|iened   as  soon   as  the  new  exchange  there   is   cor.'plcted. 

KVANSVILLK,  IND.- -The  Cimibcrland  Telephone  Company  is  advertising 
for  new  patrons  and  making  preparation  to  connect  with  other  lines  and  other- 
wiM  to  continue  its  service  to  the  public,  regardless  of  the  action  of  the 
council  in  declaring  its  franchise  expired  and  ordering  it  to  cease  business 
and  remove  its  poles  and  wires  within  ninety  days.  The  city  will  attemjit  to 
remove  the   poles  at   the  expiration   of   the  ninety  days. 

INDI.\NAI'()LI.S,  IN1>.-Thc  Monrocvillc  Home  Telephone  Company  has 
f'llrd  articles  of  incorporation  with  the  Secretary  of  State.  The  capital  stock 
IS  $ii),iion;  directors:  S.  K.  Member,  G.  E.  .Speke,  S.  B.  Walters,  G.  W. 
.Muma  and  .S.  L.  Ashton.  The  company  will  construct  telephone  lines  and 
telephone  exchanges  in  Allen  and  contiguous  counties.  The  franchise  includes 
the  right  to  use  telegraphy  should  it  decide  to  do  so  in  the  future. 

KICII  M(  ).\D.  I.NI).  -The  New  Long  Distance  Telephone  Company,  of  In- 
ilinna,  and  the  Richmond  Home  Telephone  Company  have  brought  suit  against 
the  Rirhmonil  Interurban  Railway  Company  to  enjoin  it  from  constructing  a 
system  of  high  tension  feed  wires  between  Richmond  and  Dublin.  The  three 
wires  are  to  connect  the  power  house  in  Richmond  with  apparatus  at  Duldin 
to  reduce  the  voltage.  The  court  has  granted  a  temporary  restraining  order 
,ind  the  work  which  was  nearing  completion  has  licen  stopped.  The  case  will 
be  beard  October  8. 

DES  MOI.VES,  lA  The  Whittmorc  Telephone  .md  Electric  Light  Company 
has  been  org-inized   with   a  capital  of   $10,000. 

EDI)Y\"II.I,E,  l.\.  The  Eddyvillc  Telephone  Company  has  incorporated 
with   $ts.oon  capital. 

PADUCAII.  KY.— The  People's  Telephone  Company,  which  will  soon  com- 
mence operations  here,  has  secured  an  option  on  the  Alexander  line  and  will 
Kive  connection  with  .Sinithland  and  other  towns  in  that  vicinity.  It  will  be 
necessary  to  string  a  large  cable  across  the  Tennessee  River.  An  exchange  will 
probably  be  rstablislu-d   at   .Sniithland. 

FOWLERVM.LF.,  MICH.  Business  men  of  this  pl.ice  propose  to  organize  ^ 
co-operative   Irlcphone   company. 

LANSING.  MICH. — The  Michigan  Telephone  i'l  nstruction  Company,  of 
.\lma.  with  a  capital  of  $75,000,  h.is  filed  articles  of   incorporation. 

KAI..\MA/.00,  MICH. — The  Kibhie  Telephone  Company  is  about  to  enter 
this  city.  The  company  is  capitalized  at  $50,000  and  stock  is  owned  hv  far- 
mers and  business  men  of  neighboring  towns.  Six  years  ago  the  system  was 
started  on  a  small  scale  by  J.  H.  Trijip  and  it  now  covers  a  large  district  in 
this  section   of  the    State. 

DETROIT,  MICH.-  .\  citizen's  committee.  coin|>o»ed  of  J.  E.  Scripps,  Joseph 
Harri-i.  T  G  Craig,  .1.  B.  McKay,  Ralph  Phelps.  W.  H.  Ellis  and  others,  has 
I  etitioncd  the  city  council  to  repeal  the  franchise  granted  to  the  People's 
Teleoluinc  Company,  and  ask  that  another  franchise  be  granted  to  the  citizens 
committee  to  be  transferred  by  it  to  another  company  to  be  formed  by  the 
con.solidatioii  of  the  properties  of  the  People's  Telephone  Company  and  the 
Co-operative  Telephone  Company. 

HANNIBAL,  MO.-  The  Bluflf  City  Telephone  Company,  of  Hannibal,  has 
tiled  articles  of  incorporation.  The  capital  stock  is  $100,000.  The  incorporators 
are  J.  C.  McCoid  and  H.  C.  Conger.  Mount  Pleasant,  la.;  Claire  W.  ManaM 
niu\    C     TI     IVown     Grinnrll.    T.i   :    IV    K     Tlivon.    R     T.     Hixoii    and    V     T     Sfr.inff 


JEFFERSO.N  CITV,  MO.— City  Counselor  R.  J.  Ingram  has  procured  as 
alternative  writ  of  mandamus,  returnable  Oct.  14,  to  test  the  right  of  Kansas 
City  to  regulate  the  rate  the  Missouri-Kansas  Telephone  Company  shall  charge 
in  the  city.  The  company  refused  to  put  in  telephones  unless  the  rates  of  $96 
for  business  and  $7.;  for  residence  telephones  are  paid.  The  council  recently 
passed  an  ordinance  reducing  the  rates  and  fixing  them  at  $60  for  business 
telephones  and  $36  for  residence  telephones.  The  legality  of  the  council'j 
action   is   to  be  tested. 

OM.\H.\.  -NEB. — .\  popular  vote  will  probably  be  taken  on  the  question  of 
granting  a  franchise  10  the  Interstate  Independent  Telephone  Company.  This 
compan> ,  which  has  a  capital  stock  of  $100,000,  proposes  to  establish  an 
independent  telephone  system  in  the  tri-cities,  Omaha.  South  Omaha,  snd 
Council    Bluffs. 

COHOES,  X.  Y. — The  Watc-rford  Home  Telephone  Company  is  constructing 
a   line   between  this  place  and  Waterford. 

H.A.MBL'RG,  N.  Y. — The  Haines  Telephone  Company  is  forming  a  systcn 
of  the  <acal  telephone  companies  in  this  vicinity  which  will  connect  with  the 
Frontier  Company. 

L.\NC.\STER.  X.  Y. — The  Lancaster  Telephone  Company  has  been  incor- 
porated, capital  stock  $10,000.  Directors:  W.  I.  Sockctt.  of  Buffalo,  and  G.  P. 
Zurbrick  and  W.   DeC.   Moore,  of  Lancaster. 

ALB.ANY,  X.  Y. — ^The  Interlake  Telephone  Company  has  been  incorporated 
to  operate  in  counties  in  western  New  York,  capital  $100,000.  Directors: 
George   .S.    Fuller,   .Mbrecht   Vogt  and  Jacob  Gerling,   Rochester. 

WILLISTOX,  N.  D.— The  Williston  Telephone  Exchange,  which  was  re^ 
cently  incorporated,  will  build  lines  to  White  Elarth,  N.  D.,  and  Culbertson, 
Mont. 

I".-\RGO,  X.  D.- -The  Twin  City  Telephone  Company  has  applied  for  • 
franchise  in  this  city  to  connect  Fargo  with  the  Twin  Cities  by  long  distance 
toll    lines. 

(;R0VE  hill,  OHIO.  -The  village  council  has  granted  a  franchise  to  R.  E 
Kingery  for  a   telephone  system  in  the  village. 

.\SHTABUI.A.  OHIO.— The  new  exchange  of  the  Ashubula  Telephone 
Company,  it  is  expected,  will  be  in  operation  by  November  15.  A  iooo-dro|^ 
board  is  being  installed. 

ZANESVILLE,  OHIO. — The  Zancsville  council  is  considering  a  measure 
requiring  all  telephone,  telegraph  and  electric  light  wires  to  be  placed  in  under- 
ground conduits,  within   certain  limits  in  this  city. 

WOODSFIELD,  OHIO.— The  Woodsfield  Telephone  Company  has  elected 
L.  E.  Steyne,  of  Lewisville,  secretary  and  general  manager.  Z.  B.  Rhodes,  of 
Zancsville,  has  been  chosen  president  and  treasurer.  The  company  will  malct 
a    number    of     improvements    to    its    system. 

Z.VNESVILLE,  OHIO.— The  Central  Union  Telephone  Companr  has 
adopted  a  new  method  of  fighting  the  independent  company  at  this  point. 
Bell  telephones  are  to  be  installed  free  of  charge  for  a  limited  time  in  resi- 
dences and  places  of  business  where  the  independent  telephones  are  in  use 

W.'VRKKN,  OHIO.— The  Madison  Telephone  Company,  at  its  annual  raectiag 
in    Warren,   elected    the    following    officers:    President,    t  .    W.    DeVoe,   Orwrtl: 
vice-president.  Dr.  H.   M.  Fenton,  Cleveland;  secretary,  N.  R.  Williams,  t>i.iii:i 
ville;    treasurer,    E.    V.    Hyde,    Oraiigeville;    general    manager,    E.    E.    Ho*''. 
Mesopotamia.     The  other  director  is  Dr.  C.   S.  Fenton,  Orangevillc. 


M.\RION.  OHIO. — The  Marion  County  Telephone  Company  has  ir^r"---'  <  •'• 
capital  stock   to  $250,000   to  provide   for  numerous  extensions.      Ex^ ': 
be  established  in   Prospect,   La   Rue.  Caledonia,  Green   Camp  and  <'; 
I'armers'    lines   will   be   built    throughout   a    large   district.      The   company    ^.  • 
give  long  distance  service  over  the  lines  of  the  United  States  Telephone  C  •  - 
pany  ami  the  connecting  line  is  now  being  built. 

HAMILTON.  OHIO.— At  the  recent  annual  meeting  of  the  stockhol<»ef» 
of  the  Hamilton  Telephone  Company,  the  following  officers  and  directors 
elected:  F.  M.  Hughes,  president;  C.  E.  Greisnier,  vice-president;  J.  W. 
Slonecker.  secretary;  F.  W.  Whitaker,  treasurer.  Directors:  O.  M.  BlalH^ 
S.  W.  Fitton,  J.  C.  Slayback,  E.  E.  Newman,  W.  W.  Morrison,  J.  I.  Grei* 
Ben  Strauss  and  J.  Gardner.  Rapid  progress  is  now  being  made  in  the 
struction  of  the  system.  A  switchboard  of  a.ooo  lines  capacity  is  blilV 
installed. 

CLEVEL.NND,  OHIO. — The  annual  meeting  of  stockholders  of  the   Fedcnl 
Telephone  Company,  which  was  set  for  Oct.  2.  was  ptstponed  to  Nov. 
to  the  fact  that  there  was  no  important   business  to  transact  at  this  time, 
is  announced  that  E.  L.  Barl>er  .ind  associates  have  not  yet  closed  for  th« 
chase  of  the  controlling  interest  in  the   United  States  Telephone   Company  •*•! 
though  developments  are  expected  in  the  near  future.     Owing  to  the  fact  HMIj 
its    other    properties    are    doing    an    excellent    business,    it    is    stated    that    Ihtl 
Everett-Moore  syndicate  is   not   particularly  anxious  that   the  sale  of  the  U.  S.  ] 
Telephone  stock  be  closed  up. 

W.WERLY,  TENN.— A  telephone  line  from  this  place  to  Danville  wiO  Wj 
built  in  the  near  future.  Dr.  M.  R.  Homer  and  C.  M.  Cooly,  of  OrdclM.| 
and  others  have  the  matter  in  hand. 

WEST  NEWBURY.  VT.  -  A  telephone  line  is  being  constructed  bet«<t«| 
West  Newbury  and  the  Center. 

MILWAUKEE,  WIS.  -The  Richfield.  Menomonec  Falls  and  Holy  Hi'" 
cphone  Company,  with  the  principal  office  in  Richfield.  Washington  ( 
has  been  incorporated  to  build  a  telephone  line  from  the  village  of  Ru 
by  way  of  Goldenthal  to  Menomonec  Falls,  and  from  Richfield  to  Ho!> 
by  way  of  St.  Hubertus,  with  a  branch  line  to  the  town  of  Richfield;  c 
stock.  $1,000.  Incorporators:  Henry  H.  Zaun.  Hulda  Zaun  and  Bertl 
Zaun. 

MILWAUKEE.  WIS.— The   lines  of  the  American  Telephone  and  Telcg'-' 
Company   from  Milwaukee,   for  which   a   franchise  was   granted  some   time  ag^ 
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ELECTRIC  LIGHT  AND   POWER. 


SANTA  BARBARA,  CAr.II'". — A  franchise  for  the  operation  of  an  electric 
lighting  and  power  system  has  been  granted  to  VV.  W.  Barnes,  J.  T.  CoflFman 
and  otlier  capitalists  who  reside  in  Sonoma  ("ounty.  The  corporation  will  es- 
tablish generating  plants  in  Santa  Maria  and  Lonipoc,  from  whicli  electric 
energy  for  power  and  light  will  be   transmitted  to  the  ranches  intervening. 

CARROLLTON,  ILL.— The  Carrollton  Electric  Light  and  Power  Company 
has  announced  an  increase  of  rates.  An  explanatory  letter  states  that  on  ac- 
count of  greatly  increased  cost  of  operating,  the  company  finds  it  necessary 
to  equalize  the  rates  by  raising  the  charge  to  those  who  had  heretofore  been 
favored  by  a  specially  low  rate. 

BLUFFTON,  IND. — A  petition  for  an  electric  light  franchise  by  a  com- 
pany of  local  citizens  is  being  held  up  by  the  council  on  the  ground  that  a 
majority  of  the  councilmen  favor  municipal  ownership  of  such  a  plant.  The 
city  is  $15,000  above  the  debt  limit  and  it  is  not  likely  that  it  can  purchase 
a  plant  for  the  next  ten  years.  The  business  men  urge  the  granting  of  the 
franchise,  but  the  councilmen  think  some  way  can  be  devised  to  secure  the 
plant  for  the   city. 

SAULT  STE.  MARIE,  MICH.— The  Hatch  Electric  Smelting  and  Refining 
Company  proposes  to  erect  an  experimental  station  here,  and  power  will  be 
furnished  by  the  power  company. 

ST.  LOUIS,  MO. — The  two  bills  providing  for  the  construction  of  electric 
lighting  plants  at  the  City  Hall  and  Insane  Asylum,  which  were  introduced 
a  month  and  a  half  ago  at  the  request  of  the  Board  of  Public  Improvements, 
were  passed  September  30  by  the  House  of  Delegates  by  a  solid  vote.  It  is 
estimated  that  the  establishment  of  plants  in  these  two  institutions  will  result 
in  a  saving  to  the  city  of  about  $15,000  annually.  The  plant  at  the  City  Hall 
is  to  cost  $33,000  and  the  one  at  the  Insane   Asylum  $12,000. 

CAPE  MAY,  X.  J. — The  new  owners  of  the  Cape  May  Electric  Company's 
plant  and  light  privileges  here  have  re-organized  the  company  under  the  name 
of  the  Cape  May  Electric  Light  Company,  and  have  capitalized  their  corporation 
at  $100,000.  The  officers  are:  President,  Frank  K.  Bull,  of  Racine,  Wis.; 
vice-president,  Edward  C.  Brainarcl,  of  Chicago;  secretary  and  treasurer, 
Edward  E.  Mandeville,  of  Chicago,  and  local  superintendent,  James  W.  Ilil- 
dreth,  a  lawyer  of  this  city.  A  new  plant  will  be  built.  Henry  D.  Dagitt,  the 
architect  and  engineer  of  Philadelphia,  completed  the  plans  for  the  improve- 
ment, and  the  contracts  have  been  let.  The  power  house  is  to  be  68  by  150 
feet.  The  boiler  house  will  be  66  feet  by  58  feet,  and  will  contain  eight 
200-hp  watertube  boilers.  The  engine  room  will  contain  si.x  250-hp  engines,  to 
be  connected  direct  to  225-kw  Western  Electric  generators.  The  capacity  of 
the  plant  will  be  10,000  16-cp  incandescent  lamp^,  and  200  arc  lights  of 
2,500-cp  each.     All  the  poles  and  lights  in  the  city  are  to  be  renewed. 

MT.  GILEAD,  OHIO. — A  new  electric  Hght  and  power  plant  is  being  built 
in  this  town   by  local  parties. 

GRAND  RAPIDS,  OHIO. — The  village  has  placed  a  contract  with  A.  PilHod 
CO   furnish  lights   for  the  town. 

BELLAIRE,  OHIO. — Prominent  citizens  of  this  town  are  agitating  the 
matter  of  building  a  municipal  lighting  plant. 

FOREST,  OHIO. — C.  C.  Hale  has  been  given  assurance  of  a  local  francliise 
for    an    electric   lighting   plant   and    hot    water    heating    system. 

DELAWARE,  OHIO.— The  Delaware  Electric  Light  Company  is  extending 
its  system  to  cover  practically  the  entire  residence  section  of  the  ci^y. 

WARREN,  OHIO. — The  county  infirmary  directors  have  placed  a  contract 
with  the  Warren  Electric  Light  &  Power  Company  for  lighting  the  infirmary 
buildings. 


eye  Lake  &  Newark  Traction  Co.,  Columbu*,  L«MdoB  It  Springfield,  Dayton. 
Springfield  &  Urbana,  Columbu*.  Grove  City  It  SontbweMcrn.  Spriofficld  It 
Western,  and  Cincinnati,  Lebanon  &  Dayton. 


THE  ELECTRIC   RAILWAY. 


WASHINGTON,  D.  C— The  Washington  Electric  Railway  Company  will 
build  an  addition, '30x250  feet,  to  its  power  house.  New  equipment  will  be 
installed. 

DETROIT,  MICH.— It  is  reported  that  the  Pullman  Car  Company  has  sold 
its  old  riant  in  this  city  to  the  Detroit  United  Railw.iy  for  $70,000,  and  that  the 
latter  company  will  construct  its  own  rolling  sock. 

SPRINGFIELD,  OHIO.— Directors  of  the  Dayton,  Springfield  &  Urbam 
Railway  will  meet  Oct.  15  to  consider  the  advis.-ibility  of  increasing  the  ca;.- 
ital  stock  of  the  company  to  $1,500,000. 

\LLI  \NCE  OHIO.- The  .\kron-Alliancc  Connecting  Railway  has  he.-n 
granted  'a  franchise  enabling  it  to  reach  the  center  of  Alliance.  The  company 
will  give   a  three  cent   fare  inside  the   city   limits. 

COLUMBUS,  OHIO.— The  Greenville  &  Union  City  Tract'on  Company,  ot 
Greenville,  capital  stock  $75,000.  has  been  incorporated  by  J.  R.  Lowes,  J.  K. 
Feight  T  J  Weakley  W.  B.  Gebhart  and  Ralph  E.  Deweese,  of  Dayton.  1  h- 
same  parties'are  interested  in  the  Dayton  &  Northern  Traction  Company  and  the 
new  line  will   be   an   extension  of   the  latter   road. 

SPRINGFIELD  OHIO.  .\t  the  recent  annual  meeting  of  the  SpringfioKl 
Railway' Company, 'officers  and  directors  were  elected  as  foHmv-s  Directors:  t\ 
T  Martin  J  H  Miller,  W.  F.  Foose.  Charles  L.  Bauer  and  Theodore  Troupe, 
of  Springfield;  Samuel  DeCoursney,  H.  J.  Crowley.  J.  J.  Sullivan  and  W.  11. 
Shelmerdine,  of  Philadelphia.  O.  T.  Martin  is  president ;  IL  J.  Crowley,  v.ce- 
presidcnf  L.  C.  S.  Tingley,  secretary-treasurer,  and  J.  H.  Miller,  gener.i 
manager.  The  property  is  controlled  by  the  American  Railways  Company,  of 
Philadelphia. 

COLUMBUS  OHIO —The  roads  centering  in  Columbus  controlled  by  tiie 
allied  int"erests  'of  Tucker,  Anthony  &  Co..  and  A.  E.  Appleyard.  of  Boston, 
have  placed  on  sale  at  their  various  offices.  500  and  ,.000-inile  m.Ieage-books 
good  on  any  of  the  roads  of  the  system.  The  books  are  sold  at  the  rate  of 
^V,   cents  per  mile  and   can  be  used   on   the   following   roads:   Columbus.    Buck- 


LEGAL. 


U.  S.  L\ CANDESCENT  LA.MP  (  O.  Suit*  were  filed  in  the  Circvit  Caan 
September  30  by  IL  G.  Ferguson,  in  which  he  asks  for  the  appointmcM  of  4 
receiver  for  the  United  States  Incandescent  Lamp  Company,  St.  Lotus.  Fergu- 
son charges  that  on  May  1,  1898,  he  and  J.   .\I.  Davey  '  — •->  partnervbip. 

it  being  agreed  that  he  would  furnish  the  money  and    I  ■   to  the  bo«i- 

ness   and    share   one-half    the   profits.      On    .Xu-^ust    21    ;         ,  :    suit   acaiatt 

I'erguson,  asking  for  an  accounting  of  the  business,  hcrguson  now  claim* 
the  firm  owes  him  $34,628.50.  He  fixes  the  assets  of  the  firm  at  $jj.ooo,  an-l 
its  liabilities  $35,000.  He  claims  he  is  under  contract  to  furnish  lamp*  to  the 
city  and  asks  for  the  appointment  of  a  receiver  to  take  charge  and  conduct  the 
business  of  the  firm. 

CHICAGO  TELEPHONE  RATES.— At  Chicago,  on  October  6.  Judge  Tnler 
gave  the  complainants  in  the  suit  of  the  Illinois  Manufacturers'  .Vssociation 
permission  to  amend  their  [ictition  for  injunction  so  as  to  enable  them  :o 
secure  the  return  of  the  funds  alleged  to  have  been  collected  in  excess  of  the 
franchise  rate.  The  construction  placed  on  his  decision  by  atforncys  for  'hr 
complainants  is  that  5,000  or  6,000  telephone  lessees  may  come  into  the  suit 
and  become  parties  to  it,  whether  they  are  members  of  the  Mannfacturer-t' 
.\fsociation  or  not.  The  decision  of  the  court,  it  is  estimated,  will  cost  tjc 
Chicago  Telephone  Company  more  than  $1,000,000.  jnless  the  Supreme  Court 
reverses  the  judgment  of  Judge  Tuley.  .Ml  that  remains  for  the  compUinasts 
to  do  now  is  to  prove  up  their  claims.  T.iere  were  337  lessees  involved  in  the 
original  suit,  their  claims  being  in  the  aggregate  about  $75,000,  but  all  the 
druggists,  liverymen,  and  private  citizens  who  paid  $175  a  year  for  their 
telephones  may  come  in  and  become  parties  to  the  suit.  Judge  Tuley  boldia-.; 
that  all  may  be  considered  together.  The  question  as  to  whether  they  can  .;'. 
back  of  five  years,  the  time  provided  in  the  statute  of  limitation,  remains  ;•> 
be   argued. 


NEW    INDUSTRIAL    COMPANIES. 


THE  IDAHO  SPRINGS  ELECTRIC  CHLORIN.MION  CuMPANV. 
of  Saco,  Me.,  has  been  incorporated  with  a  capital  of  $500,000.  P.  C.  Tapl^y 
is  president   and  J.  R.   Powers,  treasurer. 

TIIE  M.  B.  FOSTER  ELECTRIC  COMP.\NY,  jt  New  York,  has  been  in- 
corporated; capital,  $1,000.  Directors:  M.  B.  Foster.  New  York;  T.  F.  FretxnI. 
Bayonne,  N.  J.;   F.   IL  Corduan.  Brooklyn. 

THE  LOCKE  INSULATOR  MANUFACTURING  COMPANY,  of  Victo-. 
N.  Y.,  has  been  incornorated,  capital  $150,000.  l)irecttr>:  F.  M.  Locke,  Victor; 
C.  P.  Brown,  Shortsville;  H.   -M.  Parmele,   F.ast    Bloomfield. 

TIIE  CHICAGO  TELEPHONE  SUPPLY  COMPANY,  with  a  capital  stock 
of  $500,000.  of  which  $50,000  is  represented  in  Indiana,  has  complied  with  the 
law  by  filing  articles  of  incorporation  with  the  Secretar>-  of  State.  Henry  •'.. 
Briggs,   of   Elkhart,   is  named   as   the  company's  State  agent. 

THE  CLEVELAND  AUTOMATIC  MACHINE  COMPANY,  of  Cleveland. 
Ohio,  has  been  incorporated  u  der  the  laws  of  New  Jersey,  with  $1. 500,00.1 
capital  stock,  by  George  H.  Kelly.  G.  G.  Whitcomb.  J.  C.  Russell  and  .\.  L. 
Garford.  of  Cleveland.  The  company  succeeds  the  Cleveland  Machine  Screw 
Company. 

THE  CHAPMAN  FUEL  ECONOMIZING  SYSTEM,  of  .\lbany.  X.  Y.. 
was  incorporated  recently,  with  a  capital  of  $35,000.  to  manufacture  a  certain 
invention  of  John  S.  Chapman,  to  be  used  for  economizing  in  the  use  of  fuel. 
arresting  smoke  and  increasing  steam  boiler  cap.icity.  Tl  e  directors  arc  John 
S.  Chapman,  Isaac  La  Grange,  James  W.  Bcntley  and  B.  .\.  Chapman,  oi 
.\lbany,   John   Presslcy.    M.    Pressley  and   M.    Vcighill.  of   Rochester. 

THE  Ct)H)NI.\L  SIGN  COMP.XNY.  capitalized  at  $25,000.  has  been  rr- 
rrganized  at  .\kron.  Ohio,  with  H.  B.  Camp,  president:  George  P.  Good,  vic- 
presidcnt;  C.  R.  Quine.  secretary:  J.  K.  Good,  treasurer,  and  G.  D.  Chapman. 
general  manager.  The  companv  will  erect  a  factory  at  Barberton  for  the 
manufacture  of  porcelain  letter  electric  signs  of  .-. l.ich  Messrs,  Quine  and 
Cha,iiiaii  are  inventors  and  patentees.  The  office  of  the  company  will  be 
located   in    Akron. 

PERSONAL. 


MR.  W.  E.  II.VSELTINE,  of  the  Iloltzer  Cabot  Company.  Brookline.  Mass. 
was  a  recent  visitor  to   New   York  City. 

MR.  M.VIRICE  .\.  OUDl.V.  of  the  General  Electric  Company,  has  returnoil 
to   Schenectady   from  a  recent  visit  to  Europe. 

MR.  G.  D.  PITM.\N,  of  Sibley  &  Pitman,  electrical  manufacturers  and  con- 
tractors of  New  York  City,  has  just   returned  home   from  a   European  trip. 

MR.  J.  .\.  McELROY.  of  the  British  Electrical  i  ngineering  and  contracting 
firm  of  Macattney.  McElroy  &  Company,  is  now  on  a  short  visit  to  the  United 
States. 

MR.  GUISEPPE  MUSSO.  an  official  under  the  It.ilian  government,  is  in  I'.i.- 
United  States  with  re;ard  to  the  development  of  a  win  less  telegraph  application 
he    has  devised. 

MR.  G.  M.VRTIN  BRILL,  of  the  Brill  Car  Company,  is  reported  among 
prominent  Philadelphians  interested  in  the  consolidation  of  the  railroads  of 
Yucatan.  Centra",  .\mcrica. 
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MK.  FRANK  MAC  GOVERN,  of  Rossitcr.  MacGovcrn  Company,  has  jus.t 
returned  home  in  time  to  attend  the  street  railway  convention  at  Detroit,  after 
a  trip  to  the  other  side  ot  the  Atlantic. 

.MR.  J.  J.  IIK.NRY,  of  Denver,  Col.,  owner  of  ten  or  more  gas  and  electric 
light  proiicrties  in  the  Far  West,  spent  a  week  in  Cnicago  recently  accompanied 
by   his   consulting  engineer,   Mr.   Thomas   B.    Whittcd. 

MR.  H.  HEV'I.S,  of  the  General  KJcctric  Company,  1900  Ltd.,  of  London,  Eng 
lj.n<l,  in  expected  to  arrive  in  the  L'nitcd  States  about  October  15,  and  will  make 
his  headquarters  at  the  Hotel  Imperial,  .New  York  City,  as  usual. 

.MR.  II.  F.  I'.XR.SIIALL,  the  American  consulting  engineer,  who  has  so  long 
made  London  his  headquarters,  has  been  in  this  country,  but  sailed  during  the 
week  for  England,  where  some  important  electrical  problems  await  his  attention. 

MAJOR  .S.  FLO(JD  PAGE.  M.  1.  E.  E.,  managing  director  of  the  .Mar- 
coni Wireless  Telegraph  Company,  Ltd.,  and  of  the  .Marconi  International 
Marine  Communication  Company,  Ltd.,  was  among  the  arrivals  on  the  Cunan'.ei- 
"Campania"    last    .Saturday. 

.MR.  IIERISKRT  L.WN  S  U  EIM!,  «f  the  New  York  Telephone  Company, 
sailed  for  England  last  week,  on  a  combined  business  and  pleasure  trip  that 
may  last  Mjme  months.  Mr.  NNebb  is  well  accjuainte  I  all  over  Euro|ie  ai;d  is  a 
nephew  of  Sir  W.  II.   I'rcece,  K.  C.  15. 

.MR.  ELGI.N  E,  .STODD.XRD,  head  salesman  with  Charles  C  Moore  & 
Company,  representing  the  llabcock  &  Wilcox  Water  Tube  Boiler  Company  and 
the  Mcintosh  &  Seymour  Engine  Company  in  San  F'rancisco,  has  been  visiting 
to  .New  York  and   the  Eastern   States  on   business. 

.MR.  JOII.V  L.  ri'TN.X.M.  manager  of  the  Clark  .\utomatic  Telephone 
Switchboard  Company,  Providence,  R.  I.,  was  a  visitor  at  the  New  York 
office  of  Electrical  Wobld  and  Encinefr  last  week,  on  his  way  West,  where 
he  is  making  an  extended  tour  in  the  interests  of  his  ctmpany. 

.MR.  W.  .N.  CCM.MI.N(;S,  who  was  formerly  connected  with  the  .\merican 
\ilrified  Conduit  Company,  and  was  latterly  manager  of  the  British  Electrical 
engineering  and  contracting  firm  of  Maguire  S;  Baucus.  of  London,  is  at  pres- 
ent  on   a   visit   to  this  side.      He   is  a   guest   at   the   Hotel   Imperial. 

DR.  .M.  I.  IH'I'I.N  returned  recently  from  a  trip  to  England  and  the  Continent 
.ind  resumes  his  duties  at  Columbia  I'niversity,  New  York.  He  was  called 
.-ibroad  in  relation  to  his  various  important  inventions  in  the  field  of  telegrapliy 
;iiid  telephony,     .\mong  the  countries  visited  were  Germany  and  .\ustria. 

.MR.  .\.  II.  S.XNDER.S,  who  lias  for  several  years  been  contiected  with  the 
engineering  department  of  the  .Vnierican  Telei>honc  &  Telegraph  Company  at 
New  York,  has  resigned  to  take  a  position  as  sales  engineer  witii  the  Electric 
.Storage  Battery  Compan>,  of  Philadelphia.  .Mr.  .Sanders  assumed  his  new 
iluties  on  Oct.  6. 

.MR.  (  II.SRLES  S.  DRl'.M.MO.ND.  the  president  of  the  Manhattan  Transit 
Company  and  one  of  the  )irincipal  directors  of  the  British  Electric  Traction 
Company,  Limited,  who  has  l)een  on  this  side  for  some  weeks  jiast  regarding 
the  business  of  the  former  concern,  sailed  Tuesday  for  Europe  by  the  North 
<jermaii   Lloyd   liner   Kaiser  Wilhelm  der  (irosse. 

MR.  <;.  .M.XRCONL-  .\  cable  dispatch  from  Rome,  Italy,  of  October  4. 
siiys:  Mr.  Marconi  announces  that  he  has  perfected  an  electric  motor-car  havin\{ 
a  speed  of  thirty-eight  miles  an  hour,  the  accumulators  weighing  250  pounds, 
being  sufficient  for  a  journey  of  560  miles.  There  arc  four  batteries  arran!;ed 
ill  a  circle  divided  into  four  sections.     Tests  will  be  made  soon  in  Paris. 

.MR.  C.  H.  NORWOOD,  formerly  representative  >(  the  Cutler-Hammer  MU. 
Co.  in  Chicago,  has  been  appointed  to  the  care  of  the  Chicago  office  of  the 
Commercial  Electric  Company,  of  Indianapolis.  He  will  be  located  at  150.^ 
Fisher  Buililing,  and  will  devote  his  attention  to  the  application  of  direct 
current  electrical  machinery   for  tile   economical  distribution  of  light  and  power. 

MR.  R.M.I'H  W.  Pdl'K,  secret.iry  of  the  .\merican  Institute  of  Electrir.il 
Krginccrs,  w;is  married  !>■  .Mrs.  Katherine  .\.  Diir.int,  of  Great  Barrington, 
.\!ass.,  on  We<lnesday  afternoon.  October  1,  at  the  bride's  summer  cottatrr. 
Ocean  Grove,  N.  J.  The  ceremony  was  performed  by  the  Rev.  Mr.  Longley. 
rector  of  Trinity  Church.  .Xsbury  Park.  Mr.  Pope  is  well  known  as  a  veteran 
electrician,  and   has  lieen  secretary  of  the   Ii.stitute   for  some  sixteen  years. 

.MR.  .\.  {.".  SH.SW,  European  manager  for  the  ELrcmtcAL  World  and  I'ls- 
uiNKF.R  and  representative  there  also  of  the  other  McGraw  Publishing  Com- 
pitny's  interests,  arrived  in  this  country  last  week  per  "Campania,"  to  attoml 
the  street  railway  convention  at  IVtroit.  Mr.  Shaw  has  a  host  of  friends  and 
aci|uainlances  in  .America,  where  he  s|>ent  a  great  many  years.  He  is  verv 
much  interested  in  receni  drvrloj  mcnts  here,  and  I'as  much  to  say  nf  the 
rapid  electrical  progress  abroad. 

.MR.  .\DOl.l'"  .VSCHOl'l".  of  the  electrical  engineeiing  and  contracting  linn 
of  James  Mjtrhrll  &  Company,  of  Rio  Janeiro,  whuli  loncerii  represents  the 
Brazilian  interests  of  the  General  Electric  Company.  Mcintosh,  Seymour  & 
Company  and  other  prominent  .\merican  manufacturers,  has  l»een  on  i>  vjsit  to 
the  United  .States  for  the  last  two  months  or  so.  He  sailed  Tuesday  for 
Europe  on  the  North  German  I.loyil  liner  Kaiser  Wilhelm  drr  (irosse  with  hi* 
wife  and  daughter,  .\fter  remaining  a  few  ilays  on  the  other  side.  Mr,  .Xschoflf 
will  take  a  ilircct   steamer  to  Brazil. 

.MR.  J.  H.  .S\\  I  W.XRTON.  who  has  l>ccn  vice-president  and  general  man 
nger  of  the  Stalen  l«land  Electric  Railroad  Comp.iny  since  its  organizalio-i. 
some  four  yars  ago,  ha--  turned  over  tiie  managrment  of  the  com|iany  to 
S.  I-".  Harelrigg.  Mr.  Swinnartoii  h.id  lieen  a«kei|  to  remain  by  the  new 
RichinoiKl  Light  and  Railroail  Com|>any.  which  succted*  the  old  company,  hut 
ili<l  not  see  his  way  clea-  to  ilo  so.  Mr.  Swinn'Srt«.ii'«  resignation  is  greatly 
regretted  by  the  em|i|oyeer.  of  the  road,  as  he  was  well  liked  by  the  men.  Ilr 
intends   to   sail    for   Europe   on   the   first   of   November. 

W  ILIU'R  M.  ERBIN.  Ph.  D..  of  Philadelphia.  \va<-  electe<l  rece.itly  to  the 
chair  of  philosophy  in  Trinity  College.  He  at  present  holds  the  same  position 
in  I'rsinus  I'ollege,  Philadelphia,  and  takes  up  his  tluties  at  Trinity  this  fall. 
The  chair  of  physics  will  lie  occupied  next  year  by  Henry  .\.  Perkins,  of 
Hartford.  Mr.  Perkins  is  a  urailuate  of  Yale,  in  the  class  of  i8oh.  He  »i»ei<t 
three  veins  .it  the  School  of  Minos.  Ci>lumbia  I'nivcrrity.  and  has  rccrivetl  the 
degrees   of    I'      '•"     -•"■!    M      A      fiom    Ib^il     inv.itiitini)         lie    \v.i<i    at    one    time    .'0!i 


nct'.cJ   with  the  Hartford  Electric  Light  Company.     He  has  been   the   past  jtar 
at  Yale,  where  he  holds  a  scholarship. 

MR.  THOM.XS  B.  WHITTED  has  o|)ened  an  office  as  consulting  engincrr 
at  22 1 -224  Equitable  Building.  Denver,  Col.  Mr.  Whitted  has  for  several  rears 
bten  district  engineer  of  the  General  Electric  Company  at  the  Denver  o4B.« 
and  is  conse<juently  exceptionally  well  versed  in  electrical  engineering  practice  in 
the  mountain  regions.  He  has  been  retained  regularly  to  look  after  the  ?.  J. 
Henry  properties  which  include  the  Tucson  (Arir.)  Gas,  Electric  Light  and  Povcr 
Company;  .Mbuquerque,  (N.  Mtx.,)  Gas,  Electric  Light  and  Power  Companf; 
Rawlins  (Wyo.)  Electric  Light  and  I'uel  Company;  Sheridan  (Wyo.)  Elecbv 
Company;   Baker  Gas  and  Electric  Company,  and  a   number  of  others. 

NEW    INSTITUTE    .ME.MBERS.— At    the    last    meeting    of    the    Boari 
Directors     in     the     afternoon     the     following     named    .Associates    were   electi 
.Armstrong.  James  Rol>crts   Charlton.    140  E.  34th   St.,  New   York   City.     Ba\ 
James    .\dams,    electrical    engineer.    The    Bell   Telephone   Co..    Montreal.    P 
Beldon.   David  W.,  electrical  engineer  and   general  superintendent.  The   Ph.t 
Light   and    I-'uel    Co.,    Phoenix,   .\riz.      ISenecke.   Adelbcrt   O.,    Weston   Elect- 
Instrument    Co.,    Waverly     Park,    Newark,    N.    J.       Bursun.     Herbert    .Vrti 
demonstrator    in    electrical    engineering.    McGill    University,    Montreal,    P.    tj. 
Cogan,  Henry  Manning,  electrical  engineer.   The  .American   Sugar   Refining  Co. 
of    .New    York.    Kent   ,\ve  and    So.    4th   St..    Brooklyn.   N.    Y.      Dillon.   Edw 
Paul,    assistant    superintendent.    Colorado    Department.    Telluride     Power    > 
Telluridc.   Col.      Finney,  John   IL,  assistant   manager.  New   York  office,  Sli 
Electric  Mfg.  Co.,  jg  Broadway,  New  York  City.      Freund,  Henry  Paul,  u^:     . 
(•epartnient.   General    Elecliic    Co..   Schenectady,    N.   \'.       Gibbs.   Harry    Pi;> 
constructing  engineer.  Gen    Elec.   Co..  Champion  Reef,  Kolan  Gold  F'ield,  > 
India.      Hartmann,    F'rancis    M.,    instructor    of    ex{>erimental    physics    and   t  • 
trical    measurements,   Coo|<:r    L'nion,    New   York    Ciiy.      Hatch,    .Austin   Sn 
assistant  general  superintendent.  Public   Lighting  Commission.  40  East  Atu.. 
.St..     Detroit.     Mich.       Hill.    Joseph     Mansfield.     Edison     Storage    Balterj-     Co.. 
Orange,   .N.  J.     Hodgson,  Cecil,  electrical  engineer  with   .Stephens  &  Tyler.  7o« 
.Mop.idnock    Block.    Chicago.      Holley,    Carl    Hiram,    chief    engineer.       '  '        "• 
Whitney     Power    Co..    Visalia,    Cal.       Hudson.    Harry    Pratt,    Inspii 
Engineer's   Office.    5    .Masonic    St.,    New    Lt>ndi»n,    Conn.      Hunter,    M 
electrical  engineer.   Kilbourne  and  Jacobs  Co..  Columbus.  Ohio.     Joyner.  .\ 
Henry  Winter,  electrical  engineer.  Edison  Electric   Illuminating  Co..  of  P.^ 
Mass.      King.   R.  ()..  503   Markham  St..   Toronto.  Ont.     I>eslie.  Hugl; 
The    Fllectric   Storage    Battery  Co.,    19th    St.    and  Allepheny    .Ave.,    P: 
Pa.      Lusk,  William    Clardy,   agent.  General   Electric  Co..   residence.   -34    1 
St.,  Schenectady,  N.  Y.      Mclntyre.   Henry   Knox,  assistant  engfineering  dt 
inent.    .New    York    Telephone   Co.,    15    Dey    St.,    New    York    City.      Myers.    1 
eric    William,    sui>erintendent    of    construction.    Standard     Underground    t 
Co.,    Pitt.sburg,    ]*a.      Packard,   Granville    Frederick,   chief   engineer.    Stow    Nf 
ufacturing   Co.,    195    Court    St.,    Binghamton.    N.    Y.      Parodi.    Hippol>te.    1 
trical    engineer    F'rancaise    Thomson-Houston    Cie.    10    Rue   de    I-ondres.    1' 
l-'rance.      Pearson.  John,    su|>erintcndent   St.    Croix   Power  Co..   Somerset,   \^ 
Potter,    Carroll,    superintendent.    Electric    Storage    Battery    Co..     19th    St. 
.Mlegheny    .Ave.    Philadelphia,    Pa.      Potts,    Louis    Maxwell,    chief    c 
engineer,    Rowland  Telegraphic   Co.,   710  No.   Howard  St..   Baltimore, 
inson,    John    Knowlton,    agent.    West    Coast    of    .South    .Vmerica.    W  1 
Elec.   and    Mfg.    lo..    Iquioue.    Chili.   S.   .A.      RowlanJ.   Herlwrt    Ra> 
trical  draughtsman.   Pennsylvania  Steel  Co..   17  N.  4th   St..  Stcelton.    1 
gel.   Hermann  Georg.  general  manager.  Rand  Central  Electric  Works.  Ltd.. 
3498,  Johannesburg,  S.  .\.     Stcinmetz.  Edward  George,  assistant  sui>erinten 
The    Electric   Storage    Battery    Co..    19th   St.   and   .Allegheny   .\ve..    PI 
Pa.      Tuttle.   Horace   Burt,  engineering   chemist.  Cleveland    Electrical 
ing    Co..    7.'7    Cuyahoga    Building.    Cleveland.    Ohio.      \'om    Baur.    i.  mi    <> 
electrical  engineer.  .American  Union  Electric  Co..  18  West    130th  St..   New   N 
City.        Wilson.      Ix-onard.     electrical     engineer.     Stanley      Electric     Mfg. 
Pittsfielil.    Mass.      Woodward.    Cornelius   Wendell,  purchasing   agent.   Tlie    1 
trie  Storage  Battery  Co.,  10th  St.  and  .Allegheny  .Ave..  Philadelphia.  Pa      A" 
John    Mason,   student    in    electrical   engineering.   Cornell    I'niversity; 
30J    Eddy    St..    Ithaca.    .N.    A'.      The    following    .Associates    were   irai  - 
Meml>ership:   Thomas    E.    Murray,   second   vice-president    and    i:' 
New   York   Edison   Co..   New   A'ork  City.     AA'.   .S.    I'rjnklin.  pr.  ; 
.ind  electrical  engineering.   Lehigh  University.   .South   IVthleheni.    ■  .. 
.A.     Behrend.    in    charge    .ilternating    department.     P.vil'ock    Electric 
\..i« 1     (il'i..        11      I       lln-itinotin.    general    manager    .ind    chin 


Zmbc  Botce. 


THE  W.    I).  (;RAVES   electric  *   M.ACHIXE   AVORKS.   he 

OeveUnd.  have  removed  to  AA'heeling.   AA'.  A'a..  and  have  been  incon-MHi. 
the    Mutual   Electric  \    Machine  Com|>any. 

T<t  ENLARGE  PLANT.     The  Union  Electric  Company,  of  C-  ^ 

has    sold   its   entire  plant    lo  the   Cazenovia    Electric   Company 
l»e   rebuilt  and  enlarged  a*  soon   as  {Mtssible.     Mr.   J.    H.  Ten    I  ; 
manager   of   tite    new   com|>any. 

DAVENPORT    M.AtHINE    AV<»RKS.-The    AV.    AV      AVhiiehead    Cm-,. 
Davenport,    la.,  has  changeil   ii«   name  to  the    navent»ort    Machine  A^ 
dispo!>e«l  of  its   scctMtd  hand   machinery   husincsn.      The  company  is   |i- 
execute  orders   for  light  locomotives  and  heavy  machinery  of  all  •orts. 

AVIREI.ESS    (LUSTERS      The    Benjamin    Electric    Mfg.    Co..    190*    ^^ 
Aan   lluren   Street.  Chicago.   Ill  .  ha'   issued   a  catalogue  of  its   Benjamin  A\ 
less    clusters    and    electrical    specialties.      These    clusters    arc    made    in    vat       > 
"tyles  and  include  ceiling   forms,  pendant   forms,  weather-proof    forms,  and   . 
clusters. 

BELT    (  «1NA"E\"<1RS.     Ridgway's    patent    l»cll    conveyor    system,    maniit  . 
tured   by   the  John   .A.   Mead   Mfg.   Co..    11    Broadway.   New    A'ork.  is  very  c    - 
plctely    described   and   illustrated   in   a   neat    pamphlet  just    issued   by   this   co  r 
pany.      The   essential    features  of   this   system  are   new   and   interesting  he«id<» 
Wins   i<    1  tactical    improvement. 
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TIIK  NORTH  ELliCTRlC  COMPAW,  Cleveland,  Ohio,  is  removing  its 
factory  and  general  offices  into  a  large  five  story  building  on  St.  Clair  Street, 
in  that  city.  The  building  has  been  entirely  remodeled  for  manufacturing  pur- 
poses and  the  North  Comi)any  will  occupy  practically  tlit  whole  of  it,  giving 
it  several  times  the  floor  space  of  the  old  factory. 

GRKGORV  INSTALLATIONS.- — It  requires  most  of  70  octavo  pages  of  type 
to  record  the  installations  up  to  date  of  the  Gregory  Electric  Company,  of  Chi- 
cago. This  record  is  bound  in  pamphlet  form  with  an  attractive  cover.  Some 
illustrations  show  the  offices  and  various  departments  of  the  company's  large 
factory.     The  record  is  one  of  which  the  company  may  well  be  proud. 

DIRECT-CURRENT  DYNAMOS  AND  MOTORS.— The  Star  Dynamo 
Works,  Jefferson  City,  Mo.,  manufactures  a  line  of  dynamos  and  motors 
ranging  from  •>4  to  3  kw  and  i  to  4  hp.  These  are  illustrated  and  described 
in  a  pamphlet  recently  issued  by  the  company.  This  concern  makes  a  specialty 
of  complete  outfits  for  incandescent  and  arc  lighting  of  15,  25  and  50-light 
capacity. 

THE  SAN  FRANCISCO  ELECTRIC  PROTECTIVE  COMPANY,  which 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $100,000,  will  install 
a  second  burglar  alarm  system  in  San  Francisco.  The  stockholders  of  the 
company  are  Ex-Captain  of  Detectives  John  Seymour,  Ex-Lieutenant  of  Police 
Fred  Esola,  J.  L.  Eppinger,  Henry  Rosenfeldt  and  Harry  Goodall.  The  com- 
pany will  open  for  business  as  soon  as  the  necessary  plant  can  be  purchased 
and  installed. 

ROBIN'S  BELT  CONVEYORS.— The  adaptability  of  the  Robin's  belt  con- 
veyor for  the  handling  of  material  which  attacks  iron,  such  as  salt,  etc.,  is  well 
illustrated  in  a  large  illustrated  circular  just  issued  by  the  company.  One 
illustration  shows  a  conveyor  handling  salt,  another  shows  a  Robin's  conveyor  in 
the  works  of  the  Acker  Process  Company  at  Niagara  Falls.  This  conveyor  is 
particularly  well  adapted  for  use  in  chemical  works.  The  working  parts  are 
protected  against  contact  with  corrosive  substances,  the  conveyor  being  a  rubber 
belt  with  its  edges  turned  up  dish  fashion. 

POWER  PL'MPS. — The  Gould's  Manufacturing  Company,  of  Seneca  Fails, 
\.  v.,  as  is  well  known  is  one  of  the  largest  manufacturers  of  power  pumping; 
machinery.  Its  products  in  this  line  are  very  clearly  shown  in  illustration  and 
briefi;'  described  in  a  handsome  pamphlet  of  160  pages  just  issued  by  the  com- 
pany under  the  title  "Efficient  Triplex  Power  Pumps."  The  catalogue  covers 
the  company's  entire  line  of  triplex  power  pumps  for  every  service,  pumps  suited 
for  each  service  being  grouped  in  sections.  Any  one  interested  may  obtain 
a  copy  of  this  complete  catalogue  by  applying  to  the  company. 


\'ENTILATORS.  The  Buffalo  Forge  Company,  Buffalo,  X.  V.,  in  a  pamph- 
let calls  attention  to  the  merits  of  its  "Buffalo  Improved  Ventilators"  uhicb  are 
specially  recommended  for  the  rapid  and  constant  withdrawal  of  impure  air, 
hot  air,  smoke,  steam  or  gases.  The  removal  is  effected  by  accelerated  upward 
currents  of  air  induced  in  the  ventilator.  The  exhaust  currents,  it  is  stated,  are 
unfailingly  set  up  by  wind  action,  also  by  the  difference  of  temperature  between 
the  inside  and  outside  air.  These  ventilators  are  recommended  for  tise  in  the 
ventilation  of  factories,  mills,  hotels,  schools  and  buildings  of  all  classes. 

JAEGER  L.\MPS.  — Dr.  C.  A.  Meeker,  the  well-known  dentist  of  Newark, 
N.  J.,  writes  to  the  Jaeger  .Miniature  Lamp  Co.:  "I  bought  one  of  your  lamps  a» 
the  N.  J.  Exhibit  Annual  Meeting  of  1902.  Permit  me  to  say  it  is  the  best  1 
have  ever  be  n  the  possessor  of.  I  have  purchased  many,  the  earliest  in  1883, 
exhibited  at  the  A.  D.  A.  meeting  in  Newark.  The  care  of  the  batteries  and 
the  vexatious  delays  of  giving  out  just  when  you  most  desired  them,  always 
made  them  a  necessary  evil.  This  one  seems  to  go  as  long  as  the  street  cur- 
rent continues.      You   should  bring  it  before  the  profession   by   advertising  it." 

THE  WESTERN  ELECTRICAL  SUPPLY  CO.,  of  St.  Louis,  general  selling 
agent  for  the  new  Peerless  incandescent  lamps,  states  that  owing  to  the  pop- 
ularity and  exceedingly  large  demand  for  this  lamp,  the  factory  "has  largely  in- 
creased its  capacity  recently,  and  while  it  is  making  even  l>etter  lamps  than  ever,  on 
account  of  the  very  greatly  increased  facilities,  it  is  offering  this  lamp  at  a 
slightly  lower  figure.  It  states  that  this  lamp  is  thoroughly  high  grade,  and 
that  it  has  met  with  unusual  success  with  it.  It  is  sold  subject  to  the  strongest 
of  guarantees.  Any  one  on  the  market  for  lamps  is  requested  to  communicate 
with   the   company. 

JOHNSON  &  MORTON,  Utica,  N.  Y.,  have  just  issued  a  new  catalogue  on 
"Panel  Boards  and  Accessories,"  which  is  the  most  convenient  and  complete 
literature  published  on  this  subject.  The  catalogue  includes  all  forms  of  panel 
and  distribution  boards  and  all  fittings  that  are  ordinarily  used  in  connection 
with  them.  The  lists  are  arranged  so  as  to  be  very  convenient  for  reference. 
Each  style  of  panel  is  listed  on  a  separate  page,  and  all  of  the  items  for  use 
in  connection  with  the  panels  are  given  on  the  same  page  as  the  panel  boards 
list.  This  feature  will  be  a  great  convenience  to  all  of  the  contractors  in  es- 
timating, as  they  can  get  the  complete  prices  without  referring  to  a  number 
of  catalogues.  The  company  has  just  completed  a  large  addition  to  its  plant, 
increasing  the  floor  space  about  four  times,  and  is  now  equipped  to  fill  promptly 
all  orders  for  panel  boards,  distribution  boxes,  switches  and  switchboards.  The 
company  has  decided  to  discontinue  the  New  York  office,  and  will  handle  this 
business    directly    from    the    factory    in    the    future. 


UNITED   STATES   PATENTS  ISSUED  SEPTEMBER   30,   190J. 
[Conducted  by   W'm.   A.    Rosenbaum,   Patent   Attorney,    140   Nassau    St.,    X.    V.J 

709,865.  R.MLWAV  SWITCH  OPERATING  DEVICE;  J.  C.  Booth,  Monts- 
sen,  Pa.  App.  filed  May  14,  1902.  l!y  operating  a  push  button  on  the  ca,-, 
a  magnet  is  energized  to  throw  downward  a  i>1ow  that  engages  with 
mechanism  in  the  roadway  to  move  the  sw'itch. 

709.867.  PROCESS  OF  MANUFACTURING  NITROGEN  COMPOUNDS 
FROM  ATMOSPHERIC  NITROGEN;  C.  S.  Bradley,  New  York,  N.  Y., 
and  D.  R.  Lovejoy,  Niagara  Falls,  N.  Y.  App.  filed  March  g,  1900. 
(See  page  579.) 

709.868.  APPARATUS  FOR  SUBJECTING  CASES  TO  HIGH  TENSION 
DISCHARGES;  C.  S.  Bradley,  New  York,  N.  Y.,  and  D.  R.  Lovejoy, 
.Niagara  Falls,   N.   Y.     App.   filed  Aug.  29,   1901.      (See   page    578.) 

709,878.      MANUFACTURE    OF    R.ML   BONDS;    F.    H.    Daniels    and    H.    W. 

Wyman,    Worcester,    Mass.      App.    filed    Feb.    7,    1902.      The    end    of    the 

bond  has   a  socket   to   receive   a  plug   which   spreads   the   end    in   the  orifice 

in   the   rail. 

709,915.     CONTROL  OF   ELECTRIC  MOTORS;   H.   W.    Leonard,    Bronxvillc, 

N.  Y.     App.    filed   .\ug.    26,    igoi.      (See  Current  News   and   Notes.) 
-09,916.      METHOD    OF    CONTROLLING    ELECTRIC    MOTORS;    H.    VV. 
Leonard,   Bronxville,  N.   Y.     App.   filed  Dee.   10,   1901.      (See  Current  News 
and  Notes.) 
709,971.— ELECTROLYTIC    DECOMPOSITION    OF    ALKALINE    S.VLTS; 
E.  Edser  and   M.   Wildermann,    London,   Eng.     -\pp.    filed   March   28,    1902. 
(See   page   578.) 
709,982.     APPARATUS  FOR   SE1'AR.\T1NG   MAGNETIC  AND   NON-MAG- 
NETIC  MATERIALS   FRO.M    ONE   .\NOTHER;   J.    W.    R.   T.    Heberl-. 
Sala,   Sweden.     App.    filed   Dec.    28,    1897.      .\   vertically    moving   belt    ha   ■ 
ing  magnets  behind   it   is  arranged  in   a   water  tank,  the  magnetic  particles 
being  conveyed  thereby  to  a  compartment  on  one  side  of  a  partition,  while 
the  other  particles  fall  to  the  other  side. 
709,996.     SIGN.\L  L.VMP  FOR  TELEPHONE   S\\  IIXIU'.OAKDS;   Frank    U. 
.McBerty   and   Frederick    II.    Loveridge,   Evanston,    111.     .\ii|>.    filed   May    1  1, 
1900.      (Notice  will  appear  in  next  week's  issue.) 
710,045.     ELECTRICAL  STEERIN(;  GE.\R;   'SI.  W.  Day,  Schenectady,   N.    \'. 

App.  filed  .\ug.  23,  1901.  (See  Current  News  and  Notes.) 
710,050.  CONSTANT  CURRENT  TRANSFOR.MER;  .V.  R.  Everest,  Lyu.i, 
Mass.  .App.  filed  March  4,  1899.  In  order  to  compensate  for  the  varia- 
tions of  the  load  curve,  a  variable  counter  weight  is  provided  of  su--h 
nature  as  to  decrease  the  force  urging  the  coils  together  the  more  they 
are  separated. 
/'0,052.  APPAR.VTUS  FOR  M.\l  XT.MXING  UNIFORM  RESIST.ANCi: 
IN  ELECTRIC  CIRCUITS;  1'.  .A.  (lilbert,  Biookline,  and  E.  O.  Lun- 
din,  Beachmont,  Mass.  .\pp.  filed  Dec.  17,  1897.  .\n  electric  arc  lamp 
provided   with   series   and   shunt    regulating  coils,  and   a  controlling   magnet 


in  shunt  to  the  arc  for  cutting  out  part  of  one  of  said  coils  after  a  deccr- 
minate  rise  of  temperature  due  to  starting  the  lamp,  to  compensate  for 
change   of  arc   length  due  to   such    rise   of    temperature. 

710.055.  ELECTRIC  ARC  LAAIP;  C.  E.  Harthan.  Lynn.  Mass.  .App. 
filed  July  24,  1900.  Aleans  for  adjusting  the  carbon  carrying  tube  within 
the  surrounding  spool  and  coil. 

710.056.  .VUTO.MATIC  CIRCUIT  BREAKER;  C  D.  Haskins,  Schenectady, 
N.  Y.  App.  filed  Dec.  14,  1900.  A  transformer  having  its  primary  coil 
in  circuit  with  the  apparatus  to  be  protected,  a  fragile  conductor  in  the 
main  circuit  and  devices  controlled  by  the  secondary  coil  for  rupturing 
the   fragile  conductor. 

710.065.  SELF  RESTORING  TELEPHONE;  Louis  J.  Loeffler,  New  York. 
N.  Y.  -App.  filed  October  23  1901.  (Notice  will  appear  in  next  week's 
issue.  ) 

710.067.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION:  .\.  D.  Lunt,  Sche- 
nectady, N.  Y.  .\pi).  filed  Jan.  31.  1901.  Certain  means  for  connecting 
a  neutral  conductor  through  a  point  of  neutral  potential  to  an  armature 
winding   of  a  dynamo   electric  machine. 

710.068.  METHOD  OF  MAINTAINING  UNIFORM  RESISTANCE  IN 
.ARC  L.AMP  CIRCUITS;  E.  O.  Lundin  and  F.  .\.  Gilbert,  Boston,  Mr»ss. 
.App.  filed  Dec.  17,  1897.  .A  method  of  regulating  lamps  having  series  ami 
shunt  coils  consisting  in  automatically  cutting  out  part  of  one  coil,  when 
it  heats  after  starting  the  lamp,  to  compensate  for  the  change  of  voltage 
at    the    arc   accompanying    such   heating. 

710,070.  APPARATUS  FOR  ML'LTIRATE  .METERING;  E.  O.dey,  Lynn. 
Mass.  .\pp.  filed  March  8,  1899.  .V  number  of  I'eters  located  at  the 
various  points  of  consumption,  each  being  arranged  to  register  at  more 
than  one  rate  and  an  automatic  control  device  operated  by  current  re- 
ceived from  the  s  -stem  for  changing  the  rate  at  which  the  meters  register. 

710,072.  ELECTRIC  RAILW.AY  SYSTEM;  W.  B.  Potter.  Schenectady. 
N.  Y.  .App.  filed  Feb.  28,  1901.  The  conveyor  of  a  sand  box  is  run  ■>> 
an  electric  motor   when  desired. 

710,081-82.  SYSTEM  OF  ELECTRICAL  DISTRIBl'TION:  Charles  P.  Stcin- 
metz  and  William  L.  R.  Emmet,  Schenectady,  N.  Y.  .App.  filed  Dec.  2.', 
1899.  By  means  of  a  phasing  transformer,  two  ])hase  e.m.fs.  are  derivrd 
from  a  three-phase  circuit  and  combined  to  produce  six-phase  e.m.fs.,  the 
latter  being  supplied  to  a  rotary  converter.  Means  are  also  provided  for 
leading  out  from  the  phasing  transformers  a  neutral  to  form  part  of  the 
direct-current    circuit. 

710.083.  ELECTRIC  METER;  G.  Stern,  Charlottenburg.  Germany.  .\pi>. 
filed  Dec.  11,  1900.  In  this  meter  a  shunt  circuit  is  so  organized  that  the 
current  therein  is  displaced  by  90°  behind  its  electro-motive  force,  so  as 
to  reduce  the  consumption  of  energy   in  the  shunt  circuit. 

710.084.  CLOCK  CHIME:  G.  M.  Stevens.  Cambridge.  Mass.  .App.  filed  Tuly 
22.    1901.      Details. 
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710,096.  KLKCTRIt  COXTKOLLKR;  W.  A.  Carrell.  West  Hofncstead.  Pa. 
.\l>p.  filed  June  21,  1901.  A  regulator  having  in  combination  a  series  of 
contact  plate*  connected  to  re*i&unccti,  a  head  carr>ing  contacts  to 
arranged  with  reference  to  the  contact  plates  as  to  mainuin  a  clourd 
circuit  at  all  times  an<l  a  circuit  changer  provided  with  a  magnr.ic 
Mow-out. 

710.099.  .MKTH(JI)  <Jr  EXHAf.STI.VG  INCA.VDESCENT  ELECTRIC 
LAMl'.S  OF  RELATIVKI.Y  LOW  VOLTAGE;  S.  E.  Uoane.  Marlboro. 
Maa*.     App.  filed  Teb.  7.  190*.    In  order  to  properly  heat  the  joints  of  the 


710.050.   -  Con!>Lant   Current   Transi'ormcr. 

Icading-in  wires,  during  exhaustion  of  low  potential  lamps,  two  currents  arc 
ii<>cd,  one  of  low  potential  through  the  filament,  and  the  other  of  high  po- 
tential   through   the   gases    in    the    bulb. 

710.1J1.  WIRELESS  TELEGRAPH  SYSTEM:  H.  Shoemaker.  I'hiladelpliij. 
Pa.  App.  filed  Dec.  11.  1901.  A  transmitter  for  wireless  telegraphy, 
which  comprises  me.-ins  fur  generating  high-frequency  oscillations,  and 
innneclions  from  said  generator  to  the  terminals  of  a  winding,  a  portion 
•  >f  jiaid  winding  operating  as  the  iniluctance  clement  of  a  resonant  radi 
ating  circuit. 

Tiu.122.  WIRELESS  TEI.EGR.M'II  SV.STEM;  II.  Shoemaker.  Philadclphi.i, 
I'a.  App.  filed  Jan.  11,  190J.  Improvements  in  various  features  of  tlv; 
■■)slem.  including  an  aiijustmcnt  for  the  tapiier  and  a  shield  for  the  wave- 
renponsivc    device    when    in    o|»eration. 

710.143.  RESISiT.A.M  E  (OIL  .\.M»  SI  I'I'OK  I  IIIKREIOK;  II.  P.  Davis. 
I'lltsliurK.  Pa-  App.  liled  Die.  -■'».  1901.  .\  resistance  element  comprisin»( 
iwi>  rings  of  diflfrrcnl  diameters  projectinK  "i  opposite  directions  from  ai. 
iipen-work  frame,  a  spiral  coil  of  resistance  material  surrounding  the 
smaller  ring  and  a  number  of  insulating  blocks  moiinte<l  in  (he  frame 
nt   one   side  of    the   coil. 

710,146.  ATTO.MATIC  ELECTRIC  TI.ME  SWITCH;  II.  K.  Gardner.  Prov 
idence,   R.   I.     .\pp.    filed   Feb.    5,   190J.     Details. 

710,158.  SYSTEM  OF  ELECTRKAL  DISTRIP.l  TlO.\ ;  U.  G.  I-amm-. 
Pittsburg.  Pa.     .\pp.   filed  f»ct.   14,   1901.      (See  Current  News  and   Notes.) 

710,186.  METHOD  OF  EXIIAISTLNG  INCANDE.SCENT  ELECTRIC 
L.^MPS;  S.  E.  Doane,  Marlboru.  Mass.  ;\pp.  filed  Dec.  10,  1900.  \ 
mrthiirl  of  exhausting  lamps  of  ililTerent  voltage  simultaneously,  consisliiiR 
ill   first   iirodiicing   (he   vAcuum   and   idmilling  tlu    va|H>r   or   gas    through   .1 


'  I 

r  I ■>.">,-      System  of  Klcclrical   DiMribution. 

common    tube    and    tin  n    pa«>in|i    .1    --urrcnt    of    high    voltage    thmtigh    one 

lamn  and  a  current  of  low   voliaite  through  the  other. 
710,188.      ELECTRIC  SWITCH;    11.  Jl     Foley.   Pittsburg.  Pa.     App.  filed  Sept. 

21,    1900.      Details. 
710.J1.1.     MEANS  FOR  PREVENTIvf.  IN.IIRV  IN  ISING  X  RAYS;  I,.  T 

l.owdcr.  lllnoiiiiiiKioi-..  Ind.      .\pp.  filed   Nov.  .?.t,  1901.     A  laminated  amor 

of  II  atenal  proof   against  the   i>enclration   of   X-rays. 
710..06.     APPARATUS  FOR  TRANSPt»SING  ELECTTRIC  C  IRCIIT  WIRES 

SO    AS    TO    EODALIZE    INDCCTION;    J.    O'Brien    and   J.    Mattimore. 

Staten    Island.    N.    V.      .\pp.   filetl    .Vug.    i^,    1901.      Frames   are   applied  at 

intervals    lo    the    t>arallel    comUictors.    within    which    the    conductors    are 

crossed. 


7io,ji6.     INSULATING    HANGER;   J.    M.    Schmidt,   Elkhorn.    W.   Va.     Apf.. 

filed  June  12,   1902.     Details. 
710,270.     ELECTRIC  SWITCH;   F.    H.   Headley,   St.   Austell.   EngUnd.     Ap:.. 

filed  Jan.  21,  1901-     Details. 
710,278.     ELECTRIC  nATTERY:  T.  H.  Klinker,  Jr.,  and  R.  Gareillsky.  Jersej 

City.   N.  J.      App.   filed   April   5.    1902.     The  two  elements  of  a  sealed  xD 

are  provided  with  tubular  passages  through  which  liquid  can  be  introdaoH 

to  the  cell  when  it  becomes  exhausted. 
710.282.      INSUL.\TOR;    E.    Lefever.    Climax.    Ohio.      App.    filed    March    *», 

1902.      The  insulating   block  is  covered  with  sheet  metal   having  upwardi; 

l>rojecting    wings    which    bend    in    opposite    directions    over    the    wire    for 

attachment. 
710,297.      INSULATOR;  R.   S.  Peircc.   Chicago.  111.     App.  filed  Feb.   10.   1902. 

The  threaded  pin  is  in  two  loose  parts,  placxd  on  opposite  sides  of  a  tat 

plate,   which   projects   beyond    the  upper   end  of  the  pin.      When  the  kaob 

screws  on.  it  strikes  the  end  of  the  plate  and  draws  the  two  parts  of  ikr 

pin   into    intimate   contact    with    itself. 
.10,309.      TELEPHONE    TR.\NSMITTER;    Mathias    Weisser.    of    Milvaoker. 

Wis.      App.    filed   January    11,    1902.      (Notice   will   appear  in   next   week'* 

issue.) 
710.31 1.     ELECTR0M.\GNJ:TIC  device  for  controlling  THE  RO 

TATION  OF  SHAFTS;  P.  V.   Avril,  Paris,  France.     App.  filed  April  >«. 

1901.     Details. 
710,318.     TOLL   APPAR.\TUS   FOR   TELEPHONE    EXCHANGES;   Willia'B 

W.   Dean,  Chicago,   111      App.   filed  January   14.  1902.      (Notice  will  nycii 

in   next   week's  issue.) 
710,320.     SIGN.XLING  .\PP.\R.\TIS:  H.  A.  Fesscnden.   Detroit,  Mich.     Ap? 

filed    Sept.   6,    1901.      The  arm  of   the   sending  apparatus  is  followed  in  il» 

movements  by  an  index  and  the   failure  of  the  index  to  move,  shows  that 

the  signal   was   not    received. 
710.333.     SELECTIVE  C.\LLING  APPLIANCE  FOR  TELEPHONE  LINES: 

Frank  R.   McBcrty.  Evanston,  HI.     .\pp.  filed  Max    21,   1898.      (Notkc  wiB 

appear  in  next  week's  issue.) 
7IOJ3S.     SELECTIVE  CALL  FOR  TELEGRAPH  OR  TELEPHONE  LINES; 

William   Palmer,  Jr..   Rincon,  N.   M.     \w-  filed  December  11,   1901.     (No- 
tice  will   appear  in   next   week's  issue.) 


710,122.     Wireless  Telegraph    System. 

710.346.     ELEC  TRO.METALLURGIC  TREATMENT  OF  ORES  OF  COPPCIl 

OR  OTHER    METALS:   C.   J.   Tossiiia.   Parjs.  France.     App.  filed  Aag 

6.  1901.     (See  Current  News  and  Notes.) 
710.348.      ELECTRICAL  SYSTEM   OF   RECORDING   AND  CUE*  K 

APPLIED  TO  R.MLWAV   SIGNALING;  W  .   H.  .M.   Weaver.   \ 

.\pp.  fileil  June  1.   1901.     Details. 
-10,354.      WIRELESS    TELEciRAPH    SYSTEM;    C.    D     Ehret.    WaUimct 

D.   C.      .\p|<.    filed    l>ec.    3.    1901.      The   waves  arc    rc^. 

circuit  rewinant  with  the  transmitted  waxTS  and  a  wax 

subjected    to    the   excessive   |K>tential   diflference   at   tin      -• 

quencyiletermininn  element  of  the  resonant  circuit. 
710,355.     WIRELESS   TELEGRAPH    SYSTEM;   C.   D.   Ehret     K.-.n.  .1     i 

App.  filed  l>ec.   3.   1901.      .\pparatus  for  carrying  out  the  !•• 
710.3.^6      CIRCUIT   BREAKER  FOR   ELECTRIC  LAMP  Gl.t     >  : 

<MMl<lard.   Pittsburg.   Pa.      .\pp.   tiled  July   20.    i8<»o       The  autom.v 

devices    for    the    heater    are    nubstituted    by    hand    cut-outs,    for    • 

whtce  conditions  permit. 
710.363.       METHOD    OF     STARTING     ROTARY     Cc»NVERTEBS:    B 

Lammc.  Pittsburg.  Pa.     .\pp.   filed  Feb.    1.    1902.      (See  Curintt   N«m-»  *' 

Notes  ) 
;io.3<.7.      CIRCUIT    IIREAKER;    C.    J.    Reel.    Philadelphia.    Ps. 

Feh.    10.    t8«o.      .\    storage   battery    is    in    shunt   around   the  c- 

when   the   latter  are   »e|>aratc.|.   the   battery  is  thrown  into  circun   «iTn 

pn»tected  dynamo,  is  rapidly  chargetl  thereby  and  opposes  its  eleclro-«w«i«' 

force  to  that  of  the  dynamo. 
710.369,      ELECTRIC   LAMP  GLOWER   AND   METHOD  OF  AT 

TERMINAL  WIRES  THERETO;  E.  R    K   ' '  ■   ' P» 

.\pril    10.    1 902.      The  terminal  wires  air    ■• 

tt»e    glower    for   handling   purj'oses.   and    1 

by   applying   a  globule  of  cement. 

710.372.  DECOHERKR;  II.  Shoemaker.  Philadelphia.   Pa.     .\pp.  filed  J*«. 
1902.      .\   conslniction    whereby    the   mechanical    shcKk   gixen   to    a  cohc 
tuhe   may  h*  carefully   regulated  and   nicely  adjusted  during  the  operatir 
uf  the  trceiver. 

710.373.  INTERRUPTER    FOR    ELECTRIC   APPAR.\TUS;    H.    Shoemk'    ; 
Philadelphia.   Pa.     App.  filed  Jan.   11.   190a-     A  motor  driven.  rcciprocati'L. 
contact  into  the  path  of  travel  of  which  is  brought  a  second  conUct  uni' 
the  conirol  of  a  telegraph  key.  ' 

710.374.  ELECTRIC    ARC     LAMP;    A.    F.    Shore.    New    York.    N     Y.     Ar    , 
filed   Nov.   9.    1899.      Imptwvements   in   a   lamp    uring  ring'»'»'"-d     «rho-    I 
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The  Street  Railway  Convention. 

It  will  have  been  noted  from  the  report  which  we  gave  in  our  issue 
last  week  of  the  Detroit  Street  Railway  Convention,  and  by  the 
supplementary  details  presented  in  this  week's  issue,  that  the  associ- 
ation die  not  take  up  this  year  with  as  much  fullness  and  specific 
attention  the  engineering  questions  relative  to  the  great  art  of  urban 
traction.  This,  of  course,  must  have  been  more  by  way  of  deliberate 
plan  than  accidental,  as  there  are  many  engineers  of  the  highest 
standing  who  would  welcome  the  opportunity  to  appear  before  such 
an  influential  body  and  to  discuss  standard  features  or  to  ventilate 
their  own  ideas  as  to  the  manner  in  which  new  conditions  should 
be  met.  The  availability  of  such  matter  and  the  general  interest  in 
it  were  well  evidenced  by  the  Great  Barrington  meeting  of  the 
American  Institute  of  Electrical  Engineers  last  June,  and  we  think 
that  many  members  of  the  Street  Railway  Association  will  have 
regretted  this  absence  of  discussion  on  technical  subjects.  It  is, 
however,  a  moot  question  how  far  such  a  body  as  the  Street  Rail- 
way Association  should  go  in  technical  discussions,  and  whether 
't  is  not  better  to  take  up  the  broad  issues  of  general  policy  relating 
to  the  care  of  traffic,  the  handling  of  employees  and  other  matters 
which  have  nothing  to  do  with  the  construction  and  care  of  apparatus. 
The  meeting,  last  May,  of  the  National  Electric  Light  Association 
went  pretty  far  in  technical  controversies,  and  brought  up  a  multi- 
tude of  engineering  topics,  but  after  all,  many  of  these  might  have 
been  better  left  to  the  Institute,  freeing  the  association  to  con- 
sider— as  it  never  yet  has  properly  considered — the  great  questions 
of  dealing  with  the  public.  The  deep  interest  shown  in  the  vital 
and  ever  present  question  of  rates  was  an  indication  of  the  manner 
in  which  the  practical,  managerial  members  desire  to  thresh  out 
matters  which  deal  with  the  dividend  earning  capacity  of  the  prop- 
erties entrusted  to  them. 


The  Street  Railway  Association  had  already  undergone  a  process 
of  subdivision  in  the  creation  of  the  Accountants  Association,  to 
take  care  of  the  more  specific  technical  questions  belonging  to  the 
financial  end  of  the  business ;  and  a  further  excellent  step  was  taken 
last  we€k  in  the  proposal  to  organize  an  association  of  master  me- 
chanics of  the  diflferent  -treet  railway  companies.  This,  again, 
tends  to  deprive  the  programme  of  many  interesting  papers,  and 
leaves  the  discussion  of  them  to  men  more  particularly  concerned, 
so  that  the  great  central  body  will  have  more  time  than  ever  to  take 
up  the  large  problems  of  administration,  which  belong  in  the  hands 
of  the  executive  heads  rather  than  in  those  of  the  technical  staff. 
Presumably  this  division  of  work  was  in  mind  in  drawing  up  the 
programme  of  the  meeting  last  week,  and  we  are  rather  curious  to 
see  how  it  works  out  in  later  conventions.  In  view  of  the  fact, 
however,  that  the  body  of  master  mechanics  was  not  yet  in  exist- 
ence, we  think  the  programme  might  well  have  been  enriched  by  one 
or  two  papers  such  as  they  would  deal  with.  For  it  must  be  evident 
to  any  one  who  studies  the  situation  that  at  this  stage  as  much  as 
at  any  other,  the  engineering  aspects  of  the  art  are  fresh  and  new, 
and  invite  to  that  friendly  discussion  which  can  best  be  indulged  in 
at  such  gatherings. 


Elsewhere,  we  discuss  the  treatment  of  the  steam  turbine  at  the 
convention,  and,  having  done  that,  exhaust  the  large  technical  ques- 
tions brought  before  the  body.  One  other  paper  which  was  of  wide 
general  interest  was  that  of  Mr.  G.  W.  Parker,  of  the  Detroit  United 
Railway,  on  "Electric  Express  and   Package  Delivery."     As  noted 
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in  our  columns  last  week,  this  paper  was  extremely  interesting,  but 
it  is  agreed  by  all  who  attended  the  convention,  that  only  by  visiting 
the  territory  in  which  the  company  operates  can  a  full  scope  of  the 
magnitude  of  this  work  be  realized.  So  far  as  the  farmer  is  con- 
cerned, the  trolley  has  deprived  the  word  "isolation"  of  any  mean- 
ing. It  has  been  said  that  farmers'  wives  have  been  more  apt  to 
become  weak-minded  because  of  the  loneliness  of  their  lives  than  any 
other  class  in  the  community.  But  any  one  who  thinks  that  a  farmer's 
life  need  be  lonely  has  only  to  visit  the  rural  regions  lying  around 
Detroit.  There,  every  farmer  who  chooses  has  his  telephone.  There, 
it  is  hard  to  find  a  farm  house  which  is  out  of  sight  or  out  of  sound 
of  the  ubiquitous  trolley.  There,  the  main  trolley  lines  follow 
stragetic  routes  for  the  collection  of  farm  produce,  while  switches 
and  sidings  ramify  ell  nigh  to  every  farmer's  barn  door.  The  city 
storekeeper  can  make  swift  and  easy  delivery  to  his  bucolic  cus- 
tomers, while  from  every  hill  and  valley  a  constant  stream  of  farm 
freight  converges  towards  the  freight  depots  of  the  trolley  system, 
cither  for  city  supply  or  for  transfer  to  the  steam  railroads.  It  is 
impossible  not  to  be  profoundly  impressed  with  the  possible  range 
of  such  work ;  it  is  impossible  not  to  be  convinced  of  its  great  benefit 
and  utility  to  the  farming  population. 


The  Steam  Turbine. 

The  paper  which,  judging  from  the  animated  discussion  which 
followed  its  reading,  elicited  the  greatest  interest  at  the  Detroit  Street 
Railway  Convention,  was  one  on  the  steam  turbine,  an  abstract  of 
which  is  printed  elsewhere  in  this  issue.  While  the  paper  is  frankly 
a  commercial  one  and  refers  to  but  one  type  of  turbine,  it  is  of  much 
general  interest  through  setting  forth  in  detail  the  advantages  claimed 
for  this  prime  mover  as  applied  to  the  generation  of  electric  current. 
While  perhaps  not  of  so  much  practical  moment  at  the  present  day 
as  some  others  of  its  features,  the  high  speed  of  the  turbine  is  an 
ideal  qualification  if  the  fundamental  principles  of  electric  gener- 
ation are  alone  considered.  Indeed,  had  the  steam  turbine  been  per- 
fected in  the  early  days  of  electrical  engineering,  no  thought  would 
probably  have  been  given  to  any  other  type  of  engine,  and  dynamo 
development  would  have  proceeded  along  quite  different  lines.  As  it 
was,  engineering  ability  was  concentrated  on  bringing  up  the  speed 
and  regulation  of  the  reciprocating  engine,  lowering  the  speed  of  the 
electrical  generator,  and  otherwise  co-ordinating  the  two.  The  re- 
sult merits  one  of  the  finest  pages  in  the  story  of  engineering  tri- 
iiiiiplis,  for  the  combination  has  been  adapted  to  meet  with  com- 
mercial success  every  application  in  current  generation  thus  far 
developed.  Though  for  parallel  operation  the  steam  turbine  appears 
to  be  better  adapte  than  the  reciprocating  engine,  the  latter  is  far 
from  being  disqualified  on  this  score  in  practical  operation;  and  the 
slow-speed  generator  has  been  brought  to  a  point  of  efficiency  that 
leaves  little  or  no  margin  for  improvement — and  superior  electrical 
efficiency  could  not  reasonably  be  expected  at  the  higher  speeds  of 
the  turbine  generator. 


The  matter  thus  practically  resolves  itself  into  one  of  steam 
economy  and  first  cost,  if  we  leave  aside  the  question  of  practical 
operation  of  turbine  units,  concerning  which  there  is  at  present  little 
data.  While  the  paper  does  not  touch  on  the  cost  of  the  prime  mover 
itself,  it  dwells  upon  the  installation  factors  entering  into  the  total 
cost  of  a  plant ;  it  is  shown  that  these  in  every  particular  are  lower 
than  in  the  case  of  a  plant  using  reciprocating  engines,  either  vertical 
or  horizontal,  while  the  cost  of  the  turbine  dynamo  is  also  much 
smaller  tliaii  a  low-speed  machine  of  same  capacity.  Accepting  the 
figures  given,  it  thus  appears  that  wiicthcr  the  turbine  unit  as  in- 
stalled  will   be   cheaper   than  a  corresponding  reciprocating  engine 


unit  depends  upon  the  cost  of  the  turbine  itself,  and  no  direct  in- 
formation was  given  on  this  point.  In  the  discussion,  however,  it 
was  stated  that  the  turbine  to  which  the  paper  particularly  referred 
would  not  be  sold  separately  from  the  electrical  machine,  but  that  the 
total  cost  installed  of  the  complete  unit  is  such  as  to  compare  favor- 
ably with  the  cost  of  a  corresponding  unit  of  the  present  type.  Should 
the  policy  thus  implied  of  considering  the  steam  and  electrical  parts 
of  generating  apparatus,  as  one  unit  in  manufacture,  be  fruitful  of 
good  results,  we  may  look  forward  to  a  general  and  wide  departure 
from  present  manufacturing  methods,  one  of  the  first  consequences 
of  which  will  probably  be  the  entry  of  engine  builders  into  the  djua- 
mo  field.  As  to  economy,  a  number  of  authoritative  tests  show  a 
remarkably  low  steam  consumption  for  the  turbine — in  some  cases 
below  II  pounds  per  indicated  horse-power  under  conditions  not 
at  all  ideal.  Even  the  best  friends  of  the  steam  turbine  do  not  claim 
that  it  has  reached  a  final  state  of  development,  and  there  is  strong 
probability  that  considerably  higher  efl5ciencies  will  be  attained,  par- 
ticularly owing  to  the  adaptability  of  the  steam  turbine  to  the  use  of 
superheated  steam  at  temperatures  entirely  beyond  the  range  of  the 
reciprocating  engine.  The  case  made  out  for  the  steam  turbine  unit 
by  its  advocates  is  one  of  strength,  and  all  interested  in  electrical 
generation  will  look  forward  with  the  keenest  expectancy  for  the 
verdict  which  practical  experience  over  a  sufficient  length  of  time  will 
bring  forth. 


The  Calculation  of  Dynamo  Armatures. 

A  rescript  of  a  paper  recently  presented  by  Prof.  Pasqualini  to  the 
Italian  Electrotechnic  Association,  appears  on  page  614.  It  discusses 
the  question  of  the  design  of  dynamos  by  a  series  of  formulae.  If  the 
plan  were  feasible,  and  were  carried  out,  dynamos  would  be  built  by 
the  book,  and  for  any  particular  type  of  winding,  the  detailed  electric 
and  magnetic  properties  of  a  dynamo  would  be  capable  of  tabulation 
in  advance,  like  the  sun's  daily  position  in  the  nautical  almanac  of 
the  coming  year.  At  the  present  time,  as  is  well  known,  there  is  no 
fixed  basis  of  calculation  for  dynamo  design.  Even  if  the  speed  of 
rotation  of  a  given  size  of  machine  is  fixed,  there  may  be  an  in- 
definitely large  number  o{  variations  in  dimensions,  which  will  fill 
the  remaining  specifications.  For  example,  the  iron  in  the  machine 
may  be  plentiful,  and  the  number  of  armature  conductors  few,  or 
xnce  versa.  There  is  no  rule  for  blindly  predetermining  the  armature 
and  field-magnet  dimensions  accompanying  a  given  speed  of  rotation 
and  kilowatt-output.  Various  co-ordinate  iron  structures  of  field 
and  armature  might  be  found  leading  to  a  possible  solution. 


There  is  a  corresponding  divergence  of  opinion  and  habit  amonp 
different  designers  and  manufacturers  of  dynamos.  Some  affect 
one  type  and  set  of  dimensions,  while  others  lean  to  a  different  type 
and  set.  In  the  main,  however,  dj-namo  designers  usually  make 
their  machines  about  the  same  size  and  weight  for  a  given  output  and 
given  speed ;  but  this  consensus  of  action  is  governed  by  a  variety  of 
circumstances,  among  which  economy  of  construction,  based  on  the 
ruling  prices  of  iron,  of  copper  and  of  labor,  play  the  dominant  role. 
If  the  relative  prices  of  iron,  copper  and  labor  were  to  change  materi- 
ally and  suddenly,  within  a  year  we  might  look  for  a  modification  in 
the  type  and  dimensions  of  dynamos  for  a  given  output  and  speed, 
tending  to  restore  the  minimum  cost  of  construction  consistent  with 
filling  commercial  requirements. 


Prof.  Pasqualini  has,  however,  attacked  the  problem  on  the  basis 
of  an  initial  criterion.  He  designs  for  a  minimum  volume  of  iron 
in  the  armature,  with  a  view  to  reducing  the  loss  by  hysteresis  to  a 
minimum  during  the  operation  of  the  machine,  and  thus  aiming  at 
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a  maximum  efficiency.  We  doubt,  however,  whether  the  proposition 
is  true  that  the  minimum  volume  of  iron  in  an  armature  involves  mini- 
mum hysteretic  loss,  other  things  being  equal.  On  the  contrary,  it 
would  seem  that  this  proposition  is  invalid ;  since  reducing  the  di- 
mensions at  fixed  flux  density  might  reduce  hysteresis,  but  reducing 
dimensions  at  varied  flux  density  might  be  yet  better.  At  all  events, 
demonstration  seems  to  be  needed  to  show  that  the  fundamental 
proposition  is  true,  and  that  a  machine  with  minimum  armature  iron 
is  the  most  efficient  machine,  other  things  being  equal. 


Even  if  the  proposition  were  true,  we  believe  that  it  could  not  be 
trusted  to  produce  a  commercially  satisfactory  machine.  There  are 
so  many  considerations  involved  in  the  design  of  a  dynamo,  that  the 
final  design  is  a  mere  compromise,  like  the  vote  of  a  much  divided 
caucus.  It  is  probable  that  an  experienced  dynamo  designer  could 
work  out,  in  nearly  every  instance,  a  better  dynamo  than  the  one 
turned  out  by  the  Pasqualini  formulas.  But  it  would  be  arrived  at  by 
dint  of  much  empirical  variation  of  design  and  the  survival  of  the 
fittest.  The  only  thing  that  can  be  said  for  the  Pasqualini  method  is 
that  it  strikes  at  a  single  definite  solution  of  the  problem  for  a  definite 
purpose.  If  the  formulae  are  correct,  the  dynamo  they  determine  will 
have  about  the  minimum  revolving  iron  in  it  that  the  conditions  as- 
signed will  permit.  There  is  at  least  comfort  in  this;  but  whether 
any  hard  and  fast  rule  for  determining  in  advance  the  dimensions  of 
this  djTiamo  of  minimum  armature  core  would  be  as  good  as  some 
othei  type  of  machine  is  quite  another  proposition.  In  spite  of  the 
precision  of  electrical  measurements  and  the  accuracy  of  machine 
predetermination,  it  seems  safe  to  predict  that  there  never  will  be 
a  dynamo  built  by  formula  without  compromise. 


Problems  of  Inter-Atomic  Physics. 

The  investigations  of  the  last  three  or  four  years  have  raised  a 
great  many  curious  questions  touching  the  constitution  of  matter 
and  the  nature  of  electrical  phenomena.  The  group  of  occult  radi- 
ations, of  which  the  Rontgen  ray  was  the  pioneer,  have  gradually 
been  linked  to  a  species  of  sub-atomic  theory  which  seems  to  be  as- 
suming far  reaching  importance.  The  hypothesis  of  charged  cor- 
puscles certainly  enables  one  to  clear  up  a  good  many  difficulties 
and  raises  at  the  same  time  a  host  of  curious  questions.  Of  course, 
the  whole  matter  is  yet  in  a  tentative  state;  a  vast  deal  of  pioneering 
along  the  line  has  been  done,  but  the  results  have  not  been  by  any 
means  fully  co-ordinated.  Once  granted  that  the  atom  is  by  no 
means  worthy  of  its  name  and  we  acquire  a  flexibility  in  the  consti- 
tution of  things  that  is  well  nigh  certain  to  lead  to  important  results. 
Whatever  the  facts  of  the  corpuscular  case  may  ultimately  prove  to 
be,  it  must  be  remembered  that  the  atom  has  been  under  grave  sus- 
picion for  a  quarter  of  a  century.  No  one  who  is  familia""  with  the 
recent  progress  of  spectroscopy  relating  to  the  correlation  between 
the  spectra  of  cognate  elements  has  been  able  to  retain  the  corfort- 
able  point  of  view  assumed  by  the  chemist.  There  has  long  been 
reason  to  believe  that  atoms  of  similar  elements  are  possessed  of 
certain  dynamically  similar  constituents,  and  all  this  recent  work 
points  to  giving  the  atom  a  microcosmic  character  entirely  in  keeping 
with  these  older  facts.  Once  this  is  granted,  there  is  no  logical 
reason  why  the  atom  should  not  evaporate  corpuscles  from  its  sur- 
face, possess  properties  homologous  with  vapor  tension  in  masses, 
and  much  more  to  the  same  effect.  Certainly  the  sacred  inviolability 
of  the  atom  has  long  since  lost  its  grip,  and  recent  developments 
can  hardly  be  called  inconoclastic. 


planation.  They  are  very  far  as  yet  from  throwing  much  light  on 
electrical  phenomena  as  such.  There  is  very  little  comfort  to  be 
derived  from  postulating  electric  charges  on  corpuscles  unless  one 
is  prepared  to  state  what  he  means  by  electrical  charge.  There  i& 
great  need  of  turning  the  searchlight  of  investigation  on  the  dynamics- 
of  electrification  in  order  to  make  clear  the  meaning  of  its  presence 
on  either  atoms  or  corpuscles.  Otherwise  one  commits  the  same 
logical  error  of  which  the  old  astronomers  were  guilty  in  invoking 
a  new  epicycle  every  time  they  found  a  new  irregularity  in  a  plane- 
tary orbit.  To  put  the  matter  even  more  plainly,  note  that  an  elec- 
trical wave  propagated  with  a  known  velocity  sets  up  a  species  o£ 
strain  which  has  long  been  associated  with  the  term  electrification- 
Now  it  may  concurrently  set  up  enormous  corpuscular  activity  in. 
the  body  affected,  but  we  must  take  care  not  to  confuse  the  effect 
with  the  cause,  and  the  final  question  remains  the  same — corpuscles 
or  no  corpuscles — what  is  the  nature  of  the  energy  transference? 
We  do  not  in  the  least  get  away  from  the  difficulty  by  shuffling  it 
off  on  the  already  heavily  burdened  corpuscles.  And  as  to  these 
latter,  we  are  in  a  bad  way  unless  some  means  can  be  found  of  at- 
tacking the  very  puzzling  problems  they  raise  along  other  than 
electrical  lines.  There  would  seem  to  be  danger  of  arguing  in  a 
circle  unless  some  independent  means  of  investigation  can  be  found. 
The  whole  subject  is  befogged  for  lack  of  such  means.  For  example, 
we  have  now  had  the  Rontgen  ray  in  view  and  in  use  for  some  years, 
and  wonderfully  little  is  known  about  "t  that  was  not  in  the  beginning 
set  forth  in  Rontgen's  great  original  paper. 


But  with  all  this,  the  phenomena  charged  up  to  corpuscular  action 
need  very  careful  investigation,  and  while  they  may  in  terms  explain 
a  great  many  things,  they  are  themselves  woefully  in  need  of  ex- 


If  one  stops  to  think  of  it,  the  available  means  of  investigation 
in  the  study  of  occult   radiations  and  their  allied  phenomena  are 
singularly  meagre.    Aside  from  the  electrometer,  which  is  somewhat 
indirect  and  limited  in  its  powers,  although  wonderfully  sensitive 
in  certain  cases,  we  have  little  but  photography  upon  which  to  rely. 
And,  if  one  stops  to  think  of  it,  photography  as  we  now  know  it 
practically    depends    wholly   upon    the    sensitiveness    of    the    haloid 
salts  of  a  single  element — silver — to  certain  kinds  of  radiation.    And 
in  the  presence  of  the  beautiful  variety  of  radiations  that  are  now 
showing  up,  the  wonder  is  that  photography  is  of  any  use  at  all. 
On  general  principles,  there  should  be  chemical  compounds  sensitive 
to  radiations,  in  the  presence  of  which  the  silver  salts  are  stable ; 
and  if  such  could  be  found  our  grasp  on  the  Rontgen  rays  and  their 
kindred  should  be  wonderfully  strengthened.     A  systematic  search 
ought  to  be  undertaken  for  radiation-sensitive  compounds.    Not  only 
would  a  find  in  this  line  be  of  great  value  to  the  investigator,  but 
it  might  also  prove  to  te  a  priceless  addition  to  scientific  photography. 
The  chemical  resources  of  the  art,  even  to-day,  are  not  greatly  be- 
yond what  was  known  half  a  century  ago-     ■*'"        j,  -^  oc  suic,  s^. 
an  allotropic  form  of  silver  bromide     somewhat  sensitive  to  infra- 
red radiations,  but  that  is  about  t'  "'^  ^"d  of  the  story.     Among  the 
compounds  of  elements  of  hi-  '^^  ^^^"'''^  ''"-'^^^  ^^^'^  's  good  reason 
to  expect  new  resources  ic  ''"  ^^^  ^*"^>'  °^  ^he  general  range  of  radient 
energy  and  the  emana'  ''°"'   '"'^'"'^  ^^^'^  '■^""^ly  been  annexed   to 

fadlih^V  entirely  -^"^"^^^"^^^  ^"^  *^^  ^°^^  they  are  undertaking,  and 
progress  is  aln^"""'^  °^  necessity  slow  and  difficult.  The  chemical 
side  of  the  pro'  "  ^'^^  ^^''^  ^^"^  ^^^"  somewhat  neglected;  in  fact, 
the  whole  sub^^*"^  ""^  inorganic  chemistry  has  in  recent  times  fallen 
into  ne-lect  '^''^'^  ''  '^"^  "^^^  °^  "^"'^  "^"^"^  to  do  for  general 
chemistry  v''^"*  ^^^"^^  ^""^  ^''  followers  did  for  the  chemistry  of 
carbon  con  '^°""'^'"  ^^"^^'^^^^'s  work  marks  the  way,  but  thus  far 
there  have'  ^^^"  ^^"^  ^°  ^^'^""'^  '*"  "^^^  resources  of  the  electrician 
have  thrc"''"  ^  ""^^  ^'^^*  '"^°  ^^^  darkness,  but  more  methods  of 
attack  ar  ^  """^^"^  ^^^°'^  *^^  P'"^'^"*  problems  can  be  solved. 


It.    Here  is  a  task  w  ^''^^  '^'  '"^'^  persistent  efforts  of  the  chemist 
and  physicist.     At/^'^'^"^  investigators  are  blundering  around  with 
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The  Annual  Report  of  Western  Union. 

The  annual  report  of  the  Western  Union  Telegraph  Company 
for  the  year  ended  June  30,  1902,  was  issued  last  week.  The  in- 
come account  compares  as  follows : 

1902.  1901.  Changes. 

itevenue    $28,073,095        $26,354,151         Inc.  $1,718,944 

Expenses   and    taxc^...     20,780,766  19,668,903        Inc.     1,111,863 


Net  revenue  $7,292,329 

Interest    992,580 


Balance $6,299,749 

Dividends 4,868,031 


Surplus $1,431,718 

Previous  surplus 9.319,285 


Total  surplus  $10,751,003 


$6,685,248 
956,160 

$5,729,088 
4,868,007 

$861,081 
8,458,204 

$9,319,285 


Inc. 
Inc. 

$607,081 
36,420 

Inc. 
Inc. 

$570,661 
24 

Inc. 
Inc. 

$570,637 
861,081 

Inc. 

$M3i.7i8 

Expenses  in  detail  follow : 

General  expenses  $14,727,407 

Rentals 1,568,534 

Maintenance  and  reconstruction 3,591.065 

Taxes  575.332 

Equipment    318,428 


'Total $20,780,766 

The  capital  stock  remains  at  $97,370,000,  of  which  $29,496  belongs  to 
:and  is  in  the  treasury  of  the  company. 

The  funded  debt  at  the  close  of  the  fiscal  year  was  as  follows : 
Funded   and    real    estate   mortgage,   bonds    due    May    i, 

1950  (41/2  per  cent.) $13,000,000 

Collateral  Trust  bonds,  due  January  i,  1938,  against 
which  bonds  and  stock  bearing  guarantee  of  interest 
'Or  dividends,  at  6  per  cent,  per  annum,  deposited  with 
the  trustees  (5  per  cent.) 8,504,000 


Total $21,504,000 

During  the  year  the  $1,158,000  7  per  cent,  building  bonds  were  paid 
•off  and  retired.  To  provide  the  money  necessary  for  that  purpose, 
$1,000,000  4yj  per  cent,  funding  and  real  estate  mortgage  bonds  were 
issued  ;  $2,000,000  of  the  same  class  of  bonds  were  also  issued,  the  pro- 
ceeds thereof  to  be  used  solely  for  improvements,  betterments  and 
extensions ;  $2,000,000  collateral  trust  5  per  cent,  bonds  were  ex- 
changed for  the  same  amount  of  the  capital  stock  of  the  New  York 
Mutual  Telegraph  Company,  upon  which  dividends  of  6  per  cent 
per  annum  were  paid.  The  bonded  debt  of  the  company  has,  there- 
fore, been  increased  from  $19,660,000  to  $21,504,000.  The  increase  of 
the  interest  charges  is,  however,  only  $54,040  per  annum. 

The  following  table  shows  the  progress  of  the  company  at  different 
periods  from  1866  to  1902: 

1866.  1890.  1902. 

Miles  of  wire 75.686  678,997  1 .029,984 

•Offices  2,250  19,382  23.567 

MfSs.iR.  .  •  5.879.282        55.878.762        69,374.883 

Receipts .$6,5<>8,925      $22,387,028      $28,073,095 

Profits   52,624,919        $7,312,725        $7,292,329 

There  were  added  to  the  company!?  system  during  the  year  2,526 
miles  of  poles  and  57.218  miles  of  w  ire  ai\d  329  offices.  The  total  now 
is  106,115  miles  of  poles  and  cables. 

The  number  of  messages  increased  3.717.834  over  last  year.  This 
•docs  not  include  messages  sent  over  wires  lea«^cd  by  brokers,  press 
associations,  etc.,  or  by  railroads  between  their  local  .stations.  The 
receipts  of  regular  commercial  messages  increaKd  $1,348.53'.  3"^ 
from  IcastxJ  wires  $451,749.  The  average  tolls  for  the  messages  trans- 
mitted were  31  cents,  and  the  average  cost  25.7  ce"'s-  There  was 
expended  for  construction  during  the  year  $2,188,101- 

Since  April  i  contracts  have  been  negotiated  and  >closcd  with  14 
railroad  companies,  covering  over  16.800  miles  of  railro?^. 

The  report  is  the  best  that  has  been  made  since  1893.  The  feature 
observed  with  especial  interest  was  the  average  message  rf<^eipt.  which 
was  31  cents,  and  the  average  message  cost,  which  was  •^57  cents. 
There  has  been  hope  that  the  management  would  find  a  wa.^'  *o  reduce 
nlw  message  cost.  In  T878.  Western  Union  had  averagf*^  receipts 
Ver  message  of  38.9  cents,  and  the  message  cost  was  25  cen^^.  ^  drop 
•of  10  cent«  per  message  in  about  three  years.  In  i88q.  thf  average 
receipt  per  message  was  31.2  cents  or  about  the  same  as  atl  P*"*sent, 


while  the  average  cost  per  message  was  22.4  cents,  the  lowest  in  any 
year  of  record.  For  the  last  seven  years,  the  average  receipts  have  h  ■ 
been  very  stable  while  the  message  cost  has  been  advancing  a  little.  I  J 
It  has  been  strongly  felt  that  the  way  to  add  materially  to  Western 
Union  profits  was  to  cut  dow  1  the  message  cost,  but  it  seems  to  have 
been  impracticable  to  do  this  with  the  old-fashioned  method  of  manual 
operation  still  adhered  to.  The  profits  of  Western  Union  were  about 
as  large  in  1882,  when  the  gross  receipts  were  $17,114,165,  as  thej 
were  last  year,  when  gross  receipts  were  $28,073,095.  The  profit  oa 
handling  over  69,000,000  messages  was  only  a  trifle  larger  than  the 
profit  on  handling  39,000,000  messages. 


Wagner  Motor  Litigation. 

Judge  Townsend  handed  down  a  decision  October  10  in  a  suit 
brought  by  the  General  Electric  Company  against  the  Wagner  Elec- 
tric Manufacturing  Company,  claiming  an  infringement  of  patent 
Xo.  430.328,  granted  June  17,  1890,  to  Elihu  Thomson  for  an  alter- 
nating-current motor.  The  invention  covered  by  the  patent  in  the 
specification  is  stated  by  the  patentee  to  consist,  broadly,  "in  arrang- 
ing the  motor  so  that  as  a  structure  its  armature  will  have  a  different 
circuit  arrangement  at  the  start  than  those  which  will  exist  when  it  is 
up  to  speed,  or  well  started  in  rotation.  To  accomplish  this,  the 
motor  is  started  with  the  armature  circuits  commutated  or  changed, 
so  that  the  armature  will  receive  an  initial  impulse  of  rotation,  after 
which,  when  the  desired  speed  has  been  obtained,  the  connections 
are  so  modified  either  automatically  or  at  the  will  of  the  operator, 
that  the  circuit  of  the  armature  will  be  locally  closed  on  itself  and 
commutated.  Briefly,  the  invention  consists  in  commencing  to  run 
the  motor  w  ith  a  different  circuit  arrangement  for  its  armature  from 
that  which  it  will  have  under  its  condition  of  steady  normal  workinf 
or  running,  such  primary  condition  being  only  adapted  to  give  torque, 
that  being  continued  for  a  sufllicient  time  will  bring  the  motor  up  to 
the  speed  where  it  may  run  with  the  armature  on  continually  closed 
circuit." 

The  defendants  claimed  that  the  clause  "will  receive  an  initial  im- 
pulse" taken  in  connection  with  the  locally-closed  circuit  after  the 
desired  speed  is  obtained,  shows  that  the  initial  impulse  is  to  be  re- 
ceived by  induction. 

The  Court  held  that  the  respective  contentions  are  primarily  di- 
rected to  the  interpretation  of  the  term  "locally-closed  circuits"  as 
used  in  the  patent.  It  proceeds  to  say  that  Thomson  originally  pro- 
posed to  patent  broadly  any  method  of  starting  motors  "under  a 
different  set  of  conditions,  or  with  a  different  structure,  or  with  a 
different  circuit  arrangement  from  that  which  it  will  have  under 
its  conditions  of  stated  normal  working  or  running" ;  or  by  pro- 
viding commutators  only  "in  carrying  out  any  method  of  starling." 
But  upon  citation  of  references,  these  statements  of  invention  were 
erased,  and  the  invention  claimed  was  limited  to  only  where  after 
the  initial  impulse  was  received  and  on  the  attainment  of  a  pre- 
determined speed,  the  circuit  of  the  motor  armature  will  be  locally 
closed  of  it.'^-elf  and  uncommutated,  or  will  be  put  on  a  "locally- 
closed  circuit." 

The  Court  held  that  the  defendants  have  satisfactorily  proved  thai 
the  term  "locally  closed  circuit"  as  used  by  Thomson  in  prior  patents 
and  generally,  means  a  circuit  disconnected  from  the  main  line,  add- 
ing that  the  defendants  claimed  that  the  patent  in  suit  is  limited  to  a 
motor  having  its  coils  on  a  locally-closed  circuit,  after,  but  not  before, 
the  initial  impulse  of  rotation  is  received.  The  defendant's  motor 
starts  by  induction,  and  the  motor  coils  are  on  locally-closed  circuits 
on  starting,  in  the  sense  that  the  circuit  pertains  to  the  armature  alone, 
while  on  former  trials  the  experts  admitted  that  in  the  Thomsoo 
patent  the  coils  arc  not  on  a  locally-closed  circuit  on  starting,  but  only 
on  the  attainment  of  the  required  speed. 

In  discussing  the  question  at  issue,  the  Court  said  that  the  defend- 
ants have  developed  the  class  of  motors  in  suit,  and  are  now  met 
by  the  contention  that  this  patent  in  suit — "a  mere  paper  patent" — by»; 
broad  interpretation  of  its  terms  may  be  so  extended  as  to  embrao*. 
the  defendant's  construction,  the  effect  of  which  interpretation  would 
be  to  give  the  complainat^the  benefit  of  the  broader  claims  rejected 
by  the  patent  office  TheCourt  said  that  it  does  not  appear  that  any 
motor  was  ever  made  under  the  patent  in  suit,  and  that  whether  such 
a  simple  step  as  that  taken  by  Thomson  involved  invention,  Of 
whether  its  confessed  impracticability  deprives  it  of  all  claims  to 
utility,  it  is  not  necessary  to  determine.  The  conclusion  of  the  Court 
is  that  defendants  are  entitled  to  the  rule  requiring  a  narrow  con- 
struction of  such  a  patentt  and  upon  such  a  construction  there  is  nO 
infringement. 
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Electric   Pumping  Station   for   Sewage  Disposal. 

A  FINE  piece  of  municipal  engineering  has  been  completed  at 
Pittsfield,  Mass.,  and  is  illustrated  in  the  accompanying  views. 
The  necessity  for  more  advantageous  disposal  of  sewage  of  this 
city  has  been  appreciated  by  the  authorities  for  some  years,  and  about 
two  years  ago  active  measures  were  taken  to  install  a  more  hygienic 
system  than  had  previously  been  employed.  Formerly,  the  entire 
sewage  had  been  allowed  to  flow  directly  into  the  Housatonic  River. 
Under  the  new  method,  however,  it  is  pumped  a  distance  of  some 
two  and  a  half  miles  from  the  outskirts  of  the  city  to  large  filter 
beds,  where  it  trickles  through  the  filtering  material  consisting  of 
sand,  to  underdrains,  and  thus  is  discharged  into  the  river  clarified 
and  harmless.  The  pumping  station,  by  means  of  which  this  oper- 
ation is  performed,  is  the  subject  of  the  illustrations  accompanying 
this  article,  and  is,  perhaps,  the  first  electrically-driven  pumping 
station  for  sewage  disposal  in  this  country. 

The  pump  is  a  three-cylinder,  clapper-valve  sewage  pump,  manu- 
factured by  the  Stillwell-Bierce  &  Smith- Vaile  Company,  of  Dayton, 
Ohio,  and  is  driven  by  a  85-hp  synchronous  motor,  built  by  the 
Stanley  Electric  Manufacturing  Company,  of  Pittsfield.  The  syn- 
chronous motor  is  of  the  well-known  S.  K.  C.  induction  type,  run- 
ning at  a  speed  of  900  r.  p.  m.,  and  is  belted  by  means  of  a  jack  shaft 
to  the  pump.  It  was  at  first  intended  to  operate  the  driving  gear 
of  the  pump  directly  from  a  pinion  on  the  shaft,  but  the  high  speed 
at  which  this  pinion  was  run  was  found  to  prohibit  this  construction, 
and  the  jack  shaft  was  introduced,  as  shown  in  the  illustrations.  A 
friction  clutch  in  the  jack  shaft  between  the  motor  and  pump  pulleys, 
respectively,  allows  the  starting  up  of  the  motor  without  load.  The 
frame  work  of  the  jack  shaft  is  constructed  on  ways  with  screws  and 
gear  for  sliding,  so  that  it  acts  as  a  belt  tightener. 

The  starting  motor,  seen  at  the  right  of  the  synchronous  motor  in 
one  of  the  views  is  an  S.  K.  C.  self-starting  polyphase  motor  of  7-hp 
capacity,  and  is  belted  by  means  of  tight  and  loose  pulleys  to  the  shaft 
of  the  synchronous  motor.     This  starting  motor  is  connected  to  two 


up  to  .synchronous  spetd  and  to  throw  it  into  circuit.  The  line  cir- 
cuit has  a  pressure  of  about  2,300  volts,  at  7,200  alternations.  Power 
is  ordinarily  taken  from  an  auxiliary  water-power  plant  in  one  of 
the  Pittsfield  mills,  but  the  pumping  station  can  be  thrown  at  any  time 
upon  the  regular  city  lighting  circuits.  The  exciter  is  a  direct-cur- 
rent dynamo,  manufactured  by  the  Northern  Electric  Company    r,i 


IIG.    2. — PUMPING    STATION. 

Madison,  '^Vis.    It  is  belted  directly  to  the  synchronous  motor.    The 
field  current  of  the  motor  is  5  ampeies. 

The  pump  is  a  Smith-Vaile  pump,  especially  designed  for  this 
class  of  work.  The  valves  are  of  the  clapper  type,  leather  seated, 
and  are  free  from  any  possibility  of  becoming  clogged.  The  pump 
is  triple  acting,  and  has  a  capacity  of  2,000,000  gallons  in  10  hours,  de- 


FiG.  I. — Motors  and  Pump. 


S.  K.  C.  transformers  which  reduce  the  line  voltage  to  about  500 
volts.  The  starting  rheostat  is  of  the  water  type,  and  is  placed  at 
the  right-hand  side  of  the  switchboard.  It  consists  of  three  blades 
cut  in  the  shape  of  a  quadrant,  with  a  handle  at  the  upper  edge,  and 
hinged  at  the  apex.  Upon  lowering  the  blades,  they  are  immersed 
in  water  contained  in  a  rectangular  tank,  and  the  resistance  in  the 
secondary  or  rotor  circuit  of  the  induction  motor  is  very  easily  regu- 
lated.    In  this  way  it  is  a  '-ery  simple  matter  to  get  the  larger  motor 


livering  at  a  pressure  of  17  lbs.  per  square  inch,  the  lift  to  the  filter 
beds  being  about  54  feet.  The  cranks  of  the  pump  revolve  at  29 
r.  p.  m. 

The  pumping  plant  is  operated  only  during  the  day  time,  and  to 
provide  for  the  disposal  of  sewage  during  the  time  when  it  is  not 
in  operation,  large  storage  reservoirs  of  some  1.500.000  gallons  capac- 
ity have  been  built  underground  between  the  pumping  station  and  the 
screen  house,  seen  in  the  rear  of  the  general  view.   These  reservoirs 
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arc  three  in  number,  aiKJ  are  r'.oieo  with  brick  arches.  To  prevent 
any  oflfcn-.ive  odor  from  escaping  from  the  reservoir,  ducts  are  pro- 
vided for  carrying  all  gases,  etc.,  to  the  base  of  the  chimney,  seen  on 
the  power  station.  Should  the  draft  of  this  chimney  be  insufficient 
to  carry  off  such  vapors  as  may  arise,  a  rotary  fan,  manufactured  by 
the  B.  F.  Sturtevant  Company,  ol  Boston,  has  been  placed  at  the  base 
of  the  chimney  to  assist  in  tlic  ventilation.     This  fan  is  rot  yet  in 


The  Calculation  of  Armatures. 


KK;.    3.  —  ITMP   .\NI)   S\VrT(  HUOAKI). 

operation,  but  as  it  is  to  work  loth  day  and  night,  and  as  the  circuit 
to  the  pumping  station  is  cut  off  at  the  central  lighting  station  when 
the  pumps  arc  not  in  operation,  it  is  probable  that  a  water  motor 
will  be  used  for  running  the  fan.  A  complete  system  of  hot  water 
heating,  with  radiators,  has  been  installed.  The  boiler  for  this  hot 
water  system  was  built  by  '.he  William  Page  Boiler  Company.  As 
will  be  seen   from  the  illustrations,  the  pumping  station  is  built  for 


.\t  the  July  meeting  of  the  Italian  Association  of  Electrical  Exigi- 
neers,  Prof.  Luigi  Pasqualini  read  a  paper  in  which  he  considered 
some  of  the  factors  involved  in  the  calculation  of  armatures  His 
paper  begins  with  the  statement  that  there  is  no  unanimity  of  opinion 
among  even  the  authoritative  writers  concerning  the  methods  of 
calculating  armature  dimensions.  Some  writers  would  deduce  the 
diameter  in  terms  of  the  space  occupied  by  the  copper,  the  number 
of  wires  on  the  periphery  of  the  armature  and  their  section.  ' 
assume  the  ratio  between  the  diameter  and  the  length  of  the 
turc.  based  on  the  data  of  successful  machines.  Others  again  assume 
conditions  based  upon  secondary  phenomena,  for  e.xample,  non- 
sparking  at  the  commutator,  a  certain  definite  cooling  surface,  etc 
Professor  Pasqualini  does  not  think  that  these  secondary  condiiionk 
are  sufficiently  important  to  be  taken  as  an  absolute  base  on  which 
to  calculate  the  more  important  dimensions  of  a  machine.  While 
it  is  logical  to  verify  whether  a  machine  as  calculated  by  a  different 
method,  has  sufficient  cooling  surface  or  can  work  without  spai^ing 
at  the  commutator,  it  seems  rational  that  only  conditions  based  nj-on 
the  essential  phenomena  of  a  machine  ought  to  be  used  for 
mining  the  dimensions  of  an  armature  in  a  preliminary  calc 

There  is  a  single  condition  from  which  it  is  logical  to  start.  namei.\. 
that  of  a  minimum  amount  of  iron  in  the  armature,  for  it  is  tli.- 
condition  which  assures  that  the  machine  will  operate  with 
minimum  loss  from  hysteresis,  and  consequently,  with  the  highcri 
efficiency.  If  one  assumes  this  condition  he  can  arrive  at  extremely 
■"imple  fornnil.'e  for  establishing  the  dimensions  of  the  armature  in 
a  tir>t  approximation.  It  will  be  assumed  that  the  following  data  are 
given,  which  is  generally  the  case: 

/:=ielectromotivc  force. 

/= strength  of  current. 

.\— number  of  revolutions  per  second. 

u:z:watts  expended  in  an  armature  in  joule  effect. 

/)=iuimber  of  pairs  of  poles. 

/>i=number  of  pairs  of  brushes. 

''=<lensity  of  current. 

(J5=magnetic  induction  in  the  iron  embraced  by  a  coil  at  maximu:v 
flux. 


Fig.  4. — Front  ok  Triple  Pimi- 


twice  the  cai>acity  of  punijis  aiul  motors  now  iustallcd.  The  general 
dimensions  arc  about  "5  feet  x  50  feet,  the  station  being  a  regular 
cross.  It,  as  well  as  the  screen  hou.sc,  is  built  of  brick,  faced  with 
repressed  brick  and  trimmed  with  rock-faced  Monson  granite,  and 
b(Mh  station  and  grounds  have  a  very  pleasing  appearance.  The  con- 
struction was  uiuler  the  direct  charge  of  James  C.  Harding,  assistant 
city  engineer  of  PittsfieUI.  and  it  is  ihnMigh  his  courtesy  that  the 
above  description  is  published. 


(tt'=::niaxinnini  induction  in  the  armature  core. 
The  quantities  to  he  determined  are  d.  the  diameter  of  the  arm 
ture  at  the  l»ottom  of  the  teeth;  /,  the  length  of  the  armature  cot. 
and  fi.  the  total  number  of  coils.     Since  we  have  u\  I  and  5".  'i 
length.  /,.  of  an  armature  coil  is  evidently  also  ktiown.  for  we  have 

_  2A  w 
''-    /,'* 
in  which  p  is  the  resistivity  of  the  conductor.     Calling  h  the  thick 
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ness  of  the  core  of  a  drum  armature,  we  have  for  the  volume 


(I) 


4 


k')  I 


but  we  also  have  (Fig.  i) 


~       ,  and  c  =  d  sin  „  ,  . 
2(B,  2/ 


lB 


That  is  to  say,  //  = d si7i    —,.     and  from  (i  )  we  can  write 

(2)     1-=tt(  ^-  sin  ~ ^— „   sin'    ~-  |r/ -/=/•,  ^/- / 

V21B,  2/  4(B,'  2/7 

where  A'l  is  a  constant. 

But  we  can  express      V  as  a  function  of  ^  only  or  of  d  onl>.     Wc 
thus  have  the  flux  expressed  by 

*  =  (B/t-  =  (S,/dsi/!  — -  ■ 
ip 

substituting  in  this  expression  from  the  relation 
E  =  2.10  *  ;/  A^<1' 


P' 


from  which  it  is  seen  that  we  can  place 

E 
k   =  


we  have 
(3) 


2.io-(B.V^.    sin    f^ 


k  --  )i  I  d 


We  have  still  another  relation  between  /  and  d.  since  the  length  of 
a  coil  is  given  by 


2  a   {l-rdsiu^^ 


where  «   is  a  numerical  coefficient  greater  than  unity.     We  thus  have 

(4)  Z  =  2  n  a  il-\-  d  sin  — -  \ 
From  (3)  and  (4)  we  have 

(5)  /=2/&a 


16) 


d  =  2  k  a 


d 

sill 

- 

dL 

-  2  n  k 

2p 

■     I 

I L  —  2  k  a  sin 


2P 


substituting  (5)  or  (6)  in  (2)  we  have 
(7)  V=2kk,usin 

I  / Z  —  2k a  sin  ~  \ 
\  2p) 

/■  is  a  minimum  when  its  differential  is  a  zero;  that  is  to  say  when 


- 

d' 

2P 

L 

d  ~ 

'2  k  a 

l^ 

<9) 

(lO) 


,        6  k  a 

I  =^  — —  Sin 


■P 


We  thus  directly  obtain  very  simple  formulas  which  give  us  the 
best  dimensions  for  the  armature,  the  number  of  coils  to  be  obtained 
by  substituting  (9)  and  (10)  in  (3.)  The  only  empirical  coefficient 
in  this  method  is  «,  which  depends  upon  the  kind  of  winding 
chosen,  and  which  for  this  very  reason  can  be  exactly  determined. 

The  formulas  (5)  and  (6)  are  not  only  very  simple  but  they 
contain  some  interesting  features.  We  see,  in  fact,  that  d.  I.  and  n 
are  not  functions  of  ^'— that  is  to  say,  of  the  thickness  of  the  arma- 
ture core— which  at  first  glance  appears  parodoxical ;  but  it  follows 
from  the  fact  that  a  greater  or  less  thickness  will  only  vary  the 
reluctance  of  the  magnetic  circuit.  It  is  still  more  curious  that  the 
relation 

-,  =  2  szn 

d  2p 

IS  constant  and  depends  only  on  the  number  of  poles  and  not  on  the 
dimensions  of  the  machine,  nor  on  the  type  of  winding  chosen. 

The  above  method  is  applicable  to  the  design  of  alternators  with 
stationary  armatures  as  well  as  to  direct-current  machines,  for  th? 


fundamental   equations  are  the  same,  there  being  only  a  different 
value  of  k. 

In  the  case  of  ring  armatures  another  condition  must  be  taken 
into  account,  namely,  the  ratio  between  the  diameter  and  the  thick- 
ness of  the  armature  core,  a  relation  which  may  be  fixed  in  advance 
with  reference  to  mechanical  con-idf-ration-      It  wc  -uppose 

h  =  3  d 
we  have 

ni.)  V=  -    (x'^-h')l  =  kjr  / 

(3  )  and   C4  )   become 


(III.) 

nv.) 
whence 


nlh  =  k 

2na  [l  -\-  h)  ~  I., 


Ii  = 


2a  I  k 
/  L        2«k 


/  = 


la  h  k 
hi.  -2  a  k 


substituting  in   (II.) 


V  =    2  k,k 


ll  L   —    2a  k 


r  =  4  /f-,  k-  a-' 


Vl L—  2  a  kf 


Equating  the  differential  to  zero  we  liave  //  =  Ai_      /  —   "''^ 

L  L     ■ 

We  thus  see  that  the  length  of  a  ring  armature  ought  to  double  it.s 

thickness  whatever  the  capacity  of  the  machine  or  the  number  of 

poles.     From  the  two  final  equations  we  obtain  the  expression  for 

the  diameter  „     , 

3  "  '^ 


d  = 


iL 


and  from   (III.)  or  (IV.)  we  can  calculate  the  number  of  coils. 


Women  as  Farmers. 


One  of  the  principal  speakers  at  the  Farmers  National 
Congress,  which  was  recently  held  at  Macon.  Ga..  was  John  M.  Sahl. 
of  Chicago,  who  discussed  "The  Labor  Problem  from  the  Farmers' 
Standpoint,"  and  advanced  the  novel  proposition  that  the  future  will 
see  many  women  farmers.  He  said  in  part :  "One  of  the  most  an- 
noying, difficult  and  vital  problems  of  farming  is  to  get  a  sufficient 
supply  of  good  labor.  Farmers  could  hardly  pay  higher  wages.  But 
to  a  very  small  degree  is  it  a  question  of  more  wages.  The  loneline.  s 
of  farm  life  that  has  been  so  powerful  in  taking  farmer  boys  from  the 
farm  and  in  keeping  city  laborers  from  it  is  fast  passing  away  before 
rural  free  mail  delivery,  the  farm  telephone  and  the  country  trolley 
line.  If,  by  education,  a  proper  appreciation  of  our  calling,  and  the 
introduction  of  business  methods,  we  put  farming  on  the  .<anie  plane 
as  other  business  enterprises,  we  can  command  for  it  our  rightful 
share  of  the  faithful,  intelligc-.t  labor  that  now  goes  to  railroading. 
manufacturing  and  merchandising.  This  will  come  to  pass  all  the 
sooner  because  the  future  will  see  many  women  farmers.  It  is 
already  fashionable  for  girls  to  be  strong  and  muscular  and  atnletic 
and  sunburned.  In  farmwork  so  much  machinery  is  used  nowadays 
that  the  greater  part  of  farmwork  on  the  up-to-date  farm  requires 
intelligence  and  dexterity  and  application  rather  than  muscular 
strength.  Very  much  of  farmwork  is  no  more  tiring  on  the  muscles 
than  operating  a  typewriter:  it  is  much  less  wearing  on  the  nervous 
^  .stem,  and  it  is  ccrtainlv  much  more  healthful." 


Sault  Ste  Marie  Power. 

Next  week  will  witness  the  celebration  of  one  of  the  greatest 
events  in  the  annals  of  the  town  of  Sault  Ste  Marie.  The  Con- 
solidated Lake  Superior  Company  has  made  official  announcemen'' 
of  the  opening  of  the  great  plant  of  the  Michigan  Lake  Superior 
Power  Company  October  25.  i\Iany  notables  will  be  present  from 
various  sections  of  the  country  including  officers  and  stockholders 
of  allied  companies.  More  than  3,000  invitations  have  been  sent 
out  by  the  company.  October  2~,  will  be  designated  a  ci\ic  holiday. 
Business  will  be  suspended  and  the  city  lavishly  garbed  in  holiday 
attire  in  honor  of  the  occasion,  which  will  mark  a  new  era  for  the 
Soo  and  her  people.  The  plant  was  elaborately  described  a  few  weeks 
ago  in  Electrical  World  and  Engineer. 
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The  Rowland  Rapid  Telegraph  System— I. 

AN  examination  of  a  diagram  graphically  representing  an  alter- 
nating current  will  show  how  it  may  be  altered  or  modified 
in  a  number  of  different  ways,  any  one  of  which  modifica- 
tions may,  by  proper  methods,  be  used  for  sending  signals  over  a 
line. 

Fig.  I  shows  an  alternating  current  which  has  had  certain  of  its 
waves  modified  in  six  different  ways.  The  minus  half-wave,  2,  at  E 
has  been  reversed,  the  minus  half- wave,  4,  at  A  has  been  cut-out — 
namely,  the  circuit  was  broken  during  the  time  the  half-wave  would 
have  naturally  continued  had  the  circuit  not  been  broken.  At  B 
a  positive  half-wave  is  cut  out.  At  C  and  D  two  half-waves  of 
opposite  signs  have  been  increased  in  height,  and  at  /•  a  positive 
half-wave  has  been  turned  into  a  negative  half-wave.  If  the  alter- 
nating current  were,  for  instance,  made  to  trace  itself  on  chemical 
paper  the  above  different  modifications  of  its  half-waves  could 
readily  be  interpreted  as  six  different  signals. 

In  the  Rowland  system  cut-out  positive  and  negative  half-waves 


of  a  second,  that  is,  any  group  of  waves,  as  the  group  A,  will  repeat 
itself  four  times  each  second. 

Suppose  there  are  four  sending  operators,  and  each  operator  is 
assigned  a  special  group  of  waves.  Each  time  his  group  of  waves 
recurs  he  can  cut  out  from  this  group  two  half-waves,  that  is,  send 
one  signal  over  the  line.  Thus,  four  operators  utilizing  the  groups 
A,  B,  C  and  D  can  send  four  different  signals  each  quarter  of  a 
second.  Thus,  960  different  signals  may  be  transmitted  over  the 
line  in  one  direction  in  one  minute.  It  should  be  noted  that  the 
signals  are,  in  reality,  sent  over  the  line  in  succession,  although  the 
process  occurs  so  rapidly  that  the  four  different  operators  appear  to 
be  sending  their  four  different  signals  simultaneously. 

Multiplexing  of  the  messages  is  the  term  applied  to  the  above 
process  of  sending  several  different  signals  transmitted  by  differ- 
ent operators  over  the  line  in  one  direction,  though  in  such  rapid 
succession   that   they  may  appear  to  be  «ent  simultaneously. 

The  system,  moreover,  is  also  duplex.  As  will  be  more  fully  ex- 
plained, the  term  duplexing  means  the  sending  of  two  different 
signals  from  opposite  ends   of  the  line  in  opposite  directions.     It 


:a>w  \pj 


Figs,  i  and  2. — Grouping  ok  Waves. 


;ire  employed  for  sending  the  signals  over  the  line.  A  single  signal 
is,  however,  made  to  consist  of  a  pair  of  cut-out  half-waves,  which 
are  not  adjacent.  This  method  leads  to  the  so-called  system  of 
"Wave-Groups."  This  is  a  very  important  feature  of  the  invention, 
which  may  be  described  as  follows : 

GROUPING  OK  THE  WAVES. 

Consider  an  alternating  current,  consisting  of  a  series  of  positive 
and  negative  half-waves,  as  shown  in  Fig.  2.  We  may  divide  these 
half-waves  into  groups,  as  ./,  B,  C  D,  and  X,  leaving  an  extra  half- 
wave  between  each  group.  If  wc  now  cut  out  of  each  group  two  or 
more  of  its  half-waves,  a  signal  may  be  made  to  consist  not  of  one 
cut-out  half- wave,  but  of  a  cotnbination  of  half -waves  cut  out  from 
a  group.  For  instance,  if  the  half-waves  i  and  3  are  cut  out  from 
group  A,  this  could  be  interpreted  to  mean  one  thing,  while  if  the 
half-waves  i  and  4  were  cut  out  this  combination  would  mean  another 
thing,  and  so  on  through  all  the  possible  combinations  of  the  different 
half-waves  in  the  group.  In  practice,  in  the  Rowland  system,  the 
signals  are  made  up  by  cutting  out  any  two  half-waves  not  adjacent. 
We  then  have  the  following  possible  number  of  different  signals 
which  may  be  obtained  in  this  way  from  a  group  of  il  half-waves: 

I — 3,  1—4,  1—5.  I — 6,  1—7,  I — 8,  I — 9,  1 — 10,  I  — II. 

2 — 4.  2 — 5,  2 — 6,  2—7,  2 — 8,  2 — 9,  2 — 10.  2 — II. 

3—5.  3—6,  3—7.  3—8,  3—9.  3— 10.  3— "■ 

4—6.  4—7,  4—8,  4—9.  4— 10.  4—" 

5—7.  S— 8.  5—9.  5—10.  5— 11. 

6—8.  6 — 9,  6 — ID,  6 — II. 

7—9.  7—10.  7— II 

8—10.  8— n. 

9— II 

This  gives  a  total  of  45  p<issil)Ic  different  signals,  any  one  nf  which 
may  he  sent  over  the  line  during  a  time  in  which  the  current  makes 
1 1  alternations. 

The  Rowland  system,  in  practice,  makes  use  of  five  groups  of 
wave^,  with  one  extra  half-wave  between  each  group.  In  Fig.  2 
the  groups  marked  ./,  B,  C,  /'  have  11  half-waves  each.  The  signals 
sent  over  the  line,  which  arc  afterwards  translated  in  a  manner  to 
be  shown  into  printed  characters,  are  made  by  cutting  out  some  of 
the  different  eonihinations  given  above,  of  two  half-waves  from  each 
nf  these  groups.  Tiie  fifth  group,  marked  A',  contains  three  half- 
waves,  two  of  which  arc  at  certain  times  cut  out  automatically  for 
pitri>nses  to  be  described  later  on. 

■      SPF.KP  OK   TRANSMISSJON   OK   SIGNALS. 

I'rofessor  Rowland  found  that  he  could  employ  witli  advantage 
about  208  alternations  of  the  current  per  second,  and,  hence,  the  52 
li,)lf\vaves  illustrated  in  Fig    2  will  pass  over  the  line  in  one-fourth 


will  be  shown  later  that  the  two  signals  sent  in  opposit>  directions 
may  be  transmitted  at  identically  the  same  instant. 

Since  this  system,  then,  is  a  multiplex  duplex  system,  its  total 
capacity  for  one  wire  is  four  different  signals  each  way  in  one- 
quarter  second,  making  a  total  of  1.920  signals  that  can  pass  over  the 
line  per  minute. 

Professor  Rowland,  moreover,  developed  his  system  so  that  the 
figures,  the  letters  of  the  alphabet,  and  some  extra  signs  arc  auto- 
matically printed  in  such  a  manner  that  each  operator  by  writing 
on  an  ordinary  Remington  keyboard  prints  at  the  end  of  the  line 
opposite  to  himself  on  a  page  eight  inches  wide.  These  page^  of 
printed  matter  have  the  general  appearance  of  an  ordinary  sheet  of 
typewritten  matter,  with  letters  and  figures  printed  in  block  t>-pe. 
(See  Fig.  3  for  specimen  of  the  printing.) 

Forty  words  per  minute  is  an  ordinary  speed  for  a  practised  oper- 
ator, so  that  altogether  the  eight  operators  may  be  printing  over  an 
ordinary  telegraph  line  320  words  per  minute. 

SYNCHRONISM. 

For  converting  the  signals  sent  over  the  line  in  the  form  of  com- 
binations of  cut-out  half-waves  into  printed  characters,  the  present 


ILLMO     3ICN0RC 

rtocic    c*Ro*ncLk.i.    rom«. 

OIRCTTOPC.     MIN I STCRO    OCLL* 
POSTt     C     OE I     TELCCRAri. 

SIR.  T  Mt     AOp»p*TUS     FOR     I  N  ST  «t.  L  *  T  I  OM     UPON     T  HC     L  I NC 

ROMC.  .NAPLES      IS    WELL     *OV»HCEO     I  •<     PROCESS     OF 

WAKor  »CT  UPC     »NP     KC      •"OPE     TO    DELIVER     IT     DURING     T  ME     COMINC 

■INTER. 

■  E      .'AVE     T  ME     MONOUR    TO    REMAIN.     SIR. 
TOUR     OeEOICNT     SERVANTS. 

T ME     RDVLANO     TELEGRAPHIC     COWPANT. 


FIG.   3.— SPECIMEN   OF   PRINTING. 

system  rcfjuircs  that  between  certain  parts  of  the  rotating  mechanism 
at  each  end  of  the  line  perfect  Nynchronism  be  maintained.  By  ihU 
it  is  meant  that  two  wheels  in  far  separated  cities  shall  revolve  «t 
exactly  the  same  speed,  and.  furthermore,  that  when  a  certain  point 
marked  on  the  circumference  of  one  of  the  wheels  is  in  a  particular 
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angular  position  a  corresponding  point  on  the  other  wheel  shall  be 
in  exactly  the  same  relative  angular  position. 

The  practical  attainment  of  such  synchronism  constitutes  one  of 
the  chief  features  of  the  system.  This  feature  has  been  so  perfectly 
realized  in  practice  that  the  synchronism  has  never  failed  or  given 
any  practical  difificulty  whatever.  The  certainty  of  its  action  is  in- 
dependent of  the  length  of  line  between  any  two  stations.  This  ac- 
complishment opens  the  door  to  a  host  of  other  important  electrical 
and  mechanical  inventions,  for,  if,  as  will  appear  later  on,  cut-out 
wave  signals  can  be  converted  into  printed  letters  they  may  also 
be  readily  converted  into  a  variety  of  mechanical  operations,  be  it 
the  steering  and  operation  of  a  torpedo  boat,  the  loading  and  handl- 
ing of  large  guns  at  a  distance  or  the  operating  of  a  distant  type- 
setting machine,  etc. 

Having  considered   the  chief  principles  of  the  invention,  an  out- 


Earth  Earth 

FIGS.  4  AND  5. — SYNCHRONIZER. 

lined  description  may  be  given  of  the  practical  means  by  which  the 
chief  operations  are  performed. 

METHOD  OF  OBTAINING   SYNCHRONISM. 

The  endeavor  to  obtain  perfect  synchronism  for  telegraphic  pur- 
poses has  often  been  made.  The  failure  to  accomplish  it  has  pre- 
vented several  otherwise  ingenious  and  carefully  worked  out  sys- 
tems of  printing  telegraphy  from  becoming  a  practical  success. 

It  might  at  first  sight  appear  that,  since  an  alternating  current 
is  employed  in  the  present  system,  synchronism  could  be  easily  ob- 
tained by  merely  passing  the  alternating  current  through  a  small 
single-phase  motor.  But  experience  has  shown  that  this  is  not  suffi- 
cient, on  account  of  a  phenomenon  which  engineers  call  "the  pump- 
ing" of  two  machines,  which  otherwise  run  synchronously.  This 
phenomenon  may  be  easily  and  beautifully  illustrated  as  follows : 
Connect  up  electrically  an  alternating  single-phase  motor  with  an 
alternating  single-phase  dynamo,  and  fasten  to  the  shaft  of  one  a 
disc  on  which  are  painted  white  stripes  radially.  The  number  of 
these  stripes  should  preferably  be  the  same  or  an  even  multiple  of 
the  poles  of  the  dynamo.  On  the  shaft  of  the  other  machine  place 
a  disc  of  tin  with  narrow  radial  slots  cut  in  it  to  correspond  in 
position  with  the  stripes  painted  on  the  disc.  The  two  machines 
with  the  discs  attached  to  their  revolving  shafts  should  be  so  placed 
that  the  face  of  the  painted  disc  may  b*^  observed  by  looking  through 
the  slots  cut  in  the  tin  disc.  When  now  the  two  machines  come  to 
rotate  at  the  same  velocity,  the  painted  stripes  observed  through  the 
slits  of  the  other  disc, are  plainly  visible  and  appear  nearly  station- 
ary. It  will,  however,  generally  be  observed  that  the  white  stripes 
appear  to  oscillate  backwards  and  forwards  through  an  angle  of 
several  degrees,  like  the  balance  wheel  of  a  watch.  This  observa- 
tion proves  that  the  speed  of  the  motor  is  first  gaining  and  then 
falling  behind  that  of  the  generator,  with  an  oscillatory  motion. 
This  is  the  so-called  "pumping"  of  synchronous  machines,  and  it 
often  becomes  so  great  that  the  two  machines  are  thrown  com- 
pletely out  of  step. 

For  telegraphic  purposes,  the  pumping  must  be  entirely  eliminated. 
This  has  been  accomplished  by  employing  a  device  called  a  "me- 
chanical damper,"  which  has  been  constructed  in  a  number  of  differ- 
ent ways,  but  all  the  various  forms  involve  the  same  principle,  which 
will  appear  from  the  description  which  follows : 

In  Fig.  4  5"  is  the  shaft  of  a  single-phase  alternating-current  motor 


of  small  size.  A  is  a.  wheel  of  aluminum,  in  which  is  cut  a  circular 
channel,  C.  This  channel  is  completely  filled  with  mercury,  and  the 
wheel  A  is  rigidly  fastened  to  the  shaft  S. 

Conceive  the  shaft  and  wheel  with  its  contained  mercury  to  be 
revolving  at  a  high  speed.  If  the  speed  of  the  shaft  is  subject  to  an 
oscillating  decrease  and  increase,  the  mercury,  on  the  other  hand, 
will  tend,  by  its  inertia,  to  revolve  at  a  uniform  velocity,  and  a  fric- 
tion is,  therefore,  produced  between  the  mercury  and  the  walls  of 
the  aluminum  channel  when  their  speeds  are  alike.  This  causes 
the  oscillations  or  "pumping"  to  dampen  and  the  shaft  to  have  a 
smooth,  uniform  rotation.  The  device  is  simple  but  eflfective,  and 
without  it  n  perfect  synchronism  would  be  impossible. 

The  synchronizer  itself  consists  of  a  small  alternating  single-pha^e 
four-pole  motor  of  special  design.  The  armature  is  made  of  four 
flat  coils,  without  iron,  and  has  a  diameter  of  about  three  inches. 
The  synchronism  is  maintained  by  local  currents.  The  line  current, 
of  from  30  to  70  milliamperes,  has  only  one  function  to  perform  in 
keeping  two  tongues  of  a  polarized  relay  of  a  special  design  in  con- 
stant vibration.  One  of  these  tongues  is  employed,  by  the  manner 
in  which  it  makes  certain  contacts,  to  complete  the  local  circuits 
which  print  the  characters,  and  the  other  tongue  serves  to  send 
positive  and  negative  local  currents  through  the  coils  of  the  s>'n- 
chronizer  in  a  manner  to  preserve  the  synchronism.  Fig.  5  shows 
the  way  in  which  this  is  accomplished. 

The  current  from  the  alternator  D  on  the  line  L  keeps  the  two 
tongues,  tp  and  ts,  of  the  polarized  relay,  R,  in  constant  vibration. 
5"  is  the  small  synchronous  motor,  the  shaft  of  which  also  carries  the 
damper  described  above.  One  terminal  of  the  synchronizer  is  at- 
tached to  a  wire  which  joins  two  one  microfarad  condensers,  C,  C, 
in  series,  and  the  other  terminal  is  attached  to  the  insulated  tongue, 
ts,  of  the  relay.  The  contact  points,  i  and  2,  of  the  relay  are  at- 
tached to  the  two  terminals  of  the  two  condensers,  which  are  in  turn 
attached  to  the  terminals  of  a  iio-volt  direct-current  circuit,  which 
keeps  the  condensers  charged.  An  inspection  of  the  diagram  will 
show  that,  as  the  tongue  ts  vibrates  between  its  contacts  positive 
and  negative  currents  are  alternately  sent  through  the  synchronizer 
coils.  In  this  way  the  synchronizer  is  made  to  run  in  synchronism 
with  the  dynamo  D  without  the  main  line  current  being  passed 
through  it. 

The  synchronism  obtained  in  this  manner  is  so  precise  that,  in 
the  experiment  described  above,  the  stripes  appear  absolutely  sta- 
tionary, and  if  the  motor  is  forcibly  thrown  out  of  synchronism  it 
will  regain  it  in  from  three  to  six  seconds. 

To  further  perfect  the  synchronism  and  to  make  the  synchronizer 
self-starting,  there  are  used,  revolving  between  the  same  field  poles 
as  the  synchronizer  coils,  some  coils  through  which  a  direct  current 
is  passed.  The  coils,  together  with  their  commutator,  form  a  small 
direct-current  motor,  which  starts  the  synchronizer  and  also  re- 
lieves it  from  doing  any  work  beyond  that  of  maintaining  the  syn- 
chronism. 

DUPLEXING. 

In  order  to  duplex,  namely  to  send  signals  over  the  line  in  oppo- 
site directions,  at  exactly  the  same  instant,  a  dynamo  and  a  differ- 
entially wound  relay  must  be  used  at  each  end  of  the  line.    Tiie  cur- 


FIG.  6. — DUPLEXING   ARRANGEMENT. 

rent  coming  from  each  dynamo  divides,  part  passing  around  one  coii 
of  the  differentially  wound  relay  at  the  same  end,  and  then  into  the 
main  line,  and  part  around  the  other  coil  magnetizing  the  core  oppo- 
sitely to  the  first  current,  and  into  an  artificial  line.  The  method  will 
be  made  clear  from  the  following  description  and  a  reference  to 
Fig.  6. 
In  Fig.  6,  A  and  B  are  two  stations  at  opposite  ends  of  the  main 
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line,  L.  Ra  and  Rb  arc  two  differentially  wound  main  line  polar- 
ized relays.  Da  and  Db  are  two  alternating-current  dynamos,  which 
may  or  may  not  be  running  in  synchronism.  Ta  and  Tb  are  two 
transmitters. 

If  the  coil  C'l  of  Ta  be  energized,  its  armatures  will  break  the 
circuit  to  the  relay  Ra  at  l\  and  immediately  complete  another  cir- 
cuit at  A'l,  which  connects  the  middle  of  the  relay  coils  to  earth. 
The  transmitter,  Tb,  operates  in  the  same  manner.  When  the  coils 
of  Ta  and  Tb  cea.se  to  be  energized,  the  springs  Si  and  S:  return  the 
.irmatures  to  their  original  position.  Xow  suppose  that  the  circuit 
I'rom  the  relay  Rb  be  broken  at  Rz  and  made  at  .V:  by  energizing  the 
•  oil  C;  of  Tb  at  station  B.  The  current  from  dynamo  Da  at  station 
A  will  enter  the  coils  of  relay  Ra  at  Li  and  there  divide.  Part  of 
I  he  current  will  pass  through  the  right-hand  coil  of  Ra  over  the 
n:ain  line,  thence  to  earth,  by  way  of  the  contact  .V;.  A  portion  of 
this  same  current  will  have  leaked  off  the  line  to  earth,  as  at  M,  and 
a  small  portion  will  go  through  both  coils  of  the  relay  Rb  and  to 
earth,  by  the  artificial  line  at  station  B.  The  other  portion  of  the 
current  of  the  dynamo  Da,  entering  the  relay  Ra  at  Li,  will  pass 
through  its  left  hand  coil,  magnetizing  the  core  in  the  opposite  di- 
rection to  that  portion  which  passed  through  the  right-hand  coil, 
and  then  to  earth  by  the  artificial  line  at  station  A. 

The  resistance,  the  capacity  and  the  self-induction  of  the  arti- 
ficial line  A  may  now  be  varied  until  it  imitates  the  real  line  L 
with  its  leakage,  capacity  and  self-induction.  When  this  is  accom- 
plished, the  current  which  enters  at  Li  will  divide  into  two  equal 
portions,  half  passing  through  the  right-hand  coil  and  half  through 
the  left-hand  coil  of  relay  Ra.  Since  these  two  equal  currents  flow 
in  opposite  directions  through  the  two  equal  coils  of  Ra,  the  core  is 
unmagnctized  and  the  tongue  of  the  relay  will  not  vibrate,  but 
stick  against  its  left,  or  its  right  hand,  contact,  to  whichever  one 
it  was  last  carried.  If,  when  this  condition  is  maintained,  the  circuit 
bo  broken  at  .V:  and  again  completed  at  P2.  the  current  from  dy- 
namo Dh  at  station  B  will  pass  over  the  line  L  and  through  the 
right-hand  coil  of  relay  Ra  at  station  A.  magnetizing  its  core  and 
causing  its  tongue  to  vibrate.  Thus,  when  the  artificial  line  Ar  is 
properly  balanced  against  the  main  line,  an  operator  at  B  can  send 
signals  over  the  main  line  by  merely  breaking  and  making  the  cir- 
cuit at  Pi.  In  like  manner,  with  the  circuit  broken  at  Pi  and  made 
at  A',,  the  artificial  line  Br  is  balanced  until  the  relay  tongue  Rb 
remains  at  rest,  when  the  current  from  dynamo  Db  passes  through 
its  coils,  but  again  vibrates  when  it  leccives  current  from  dynamo 
/>«  at  the  opposite  end  of  the  line. 

Thus,  if  a  signal  consists  in  bringing  the  tongue  of  either  relay 
Ra  or  Rb  to  rest,  that  is.  in  making  its  tongue  stick  against  one  of 
its  contacts,  it  is  seen  that  the  tongues  of  both  these  relays  may 
be  brought  to  rest  cither  simultaneously  or  separately,  or.  in  other 
words,  if  at  the  same  instant  the  operator  at  A  and  the  operator 
at  B  simultaneously  energize  the  coils  of  their  respective  transmit- 
ters, both  relay  tongues  come  simultaneously  to  rest,  and  two  sig- 
nals have  been  sent  in  two  opposite  directions  at  precisely  the  same 
instant.  It  is  curious  to  note  here  that  when  two  simultaneous  du- 
I)lcx  signals  are  sent  over  the  line  there  is  ^-ero  current  on  the  line. 

MKTIIiiI)   OK   rt'TTIXr,    OUT    THK    WAVKS. 

I  lie  Operation  of  cuttiiiK  out  the  waves,  for  transmitting  the  cut- 
out wave  signals  over  the  line,  is  performed  on  an  ordinary  Rem- 
ington keyboard.  These  keyboards  are  so  constructed  that  the  keys 
can  only  be  depressed  at  intervals,  corresponding  to  tiie  passage  of 
52  waves  over  the  line,  that  is.  at  intervals  of  about  one-quarter  scc- 
f)nd.  The  locking  device  which  times  the  depression  of  the  keys 
is  called  the  "clapper"  and  unlocks  the  keys  four  times  per  second: 
that  is.  each  operator  can  cut  out  four  different  wave  combinations, 
and  so  send  four  different  signals  over  the  line,  in  one  second. 
Kach  of  the  four  keyboards  can  only  cut  waves  out  of  the  group 
which  is  assignecl  to  it.  The  maimer  in  which  this  is  done.  an<l  how 
the  waves  can  be  cut  out  near  the  point  of  zero  current  over  the 
line,  may  he  understivid  by  a  reference  to  the  following  diagram  : 
In  I-'ig.  7  A'l,  K..  A.',,  Kt  represent  the  four  keyboards.  Each  key- 
board is  supplied  with  eleven  insulated  contact  springs,  1.  2.  3.  etc. 
To  the  frame  of  each  keyboard  is  attached  the  negative  terminal  of 
a  direct  current  iio-volt  circuit.  When  any  one  of  the  41  keys,  be- 
longing to  a  keyboard,  is  depressed,  contact  is  made  with  some  txvo 
of  the  II  contact  springs.  The  contacts  made  will  be  the  combina- 
tion which  corresponds  to  the  letter  marked  on  the  key  C  is  a  so- 
called  commutator  or  "sun-flower."     It  is  similar  in  construction  to 


the  commutator  of  a  small  draamo,  and  has  52  segments  insulated 
from  each  other.  There  are  four  sets  of  segments,  which  are  con- 
nected respectively  to  the  eleven  contact  springs  of  the  keyboard? 
Ki,  K'.,  Kt,  Ki.  The  remaining  eight  segments  are  some  of  them 
entirely  insulated,  while  others  are  connected  to  devices  for  cut- 
ting out  waves  used  for  automatic  signals,  but  which  are  not  shown 
in  the  diagram.  In  other  words,  the  segments  are  divided  up  so  a- 
to  correspond  with  the  groups  of  half-waves  shown  in  Fig.  2.  The 
group  A  is  connected  to  the  contact  springs  of  keyboard  Ki,  tht 
group  B  to  the  contact  springs  of  keyboard  Kt,  etc.  Corresponding 
to  the  half-waves  between  the  groups,  A,  B,  C.  etc..  there  are  insu- 
lated segments  which  are  shown  in  cross-section  in  the  diagram 
A  brush  or  trailer,  /,  travels  around  the  commutator  C  in  synchron- 
ism with  the  dynamo  Da  being  geared  to  its  shaft.  This  trailer 
passes  from  the  centre  of  one  segment  to  the  centre  of  the  next, 
while  the  current  from  the  dynamo.  Da,  makes  half  a  wave.  When 
the  brush  is  at  the  middle  point  of  a  segment,  the  current  from  the 
dynamo  is  supposed  to  be  passing  through  zero  value. 

If  a  key  be  now  depressed  on  keyboard  /C,,  contact  with  the  frame 
of  this  keyboard  will  be  made  with  two  of  the  contact  springs.  a> 
say,  7  and  11.  When  the  trailer,  sweeping  around  the  commutator 
reaches  segment  Xo.  11.  which  is  connected  to  contact  spring  Xo 
II.  the  current  from  the  no  volt  circuit  flows  momentarily  from 
the  positive  pole  through  the  coil  C  of  transmitter  Ta  to  the  trailer 
t,  from  there  to  the  segment  No.  11.  thence  to  the  contact  spring  Xo. 
II,  to  the  frame  of  the  keyboard  and  back  to  the  negative  terminal. 
This  current  causes  the  transmitter  Ta  to  draw  back  its  armature  A 


FIG.    7. — KEYBOARD. 

and  thus  break  the  dynamo  circuit  at  P,  which  goes  to  the  relay 
and  line,  and  at  the  same  time  the  line  is  connected  at  A^  to  earth. 
Immediately,  when  the  trailer  passes  off  from  segment  No.  11  the 
spring  Si  pulls  the  armature  A  back,  completing  the  line  circuit 
with  the  d>iiamo  D.  Thus,  a  half- wave  of  group  A  (sec  Fig.  2)  has 
been  cut  out  of  the  line  circuit.  When  the  trailer  arrives  at  seg- 
ment Xo.  7,  the  same  operation  is  repeated,  because  the  contacts 
which  are  made  at  the  keyboard  continue  for  a  period  equal  at  least 
to  the  time  that  the  trailer  takes  to  pass  over  the  11  segments  which 
are  connected  to  that  keyboard.  In  like  manner  the  operators  on 
keyboards  A'j,  A'l,  A'4  can  cut  out.  by  depressing  some  one  key,  and 
two  waves  from  the  groups  of  eleven  which  belong  to  them.  An 
insulated  segment  is  placed  between  each  two  groups  of  eleven 
waves,  so  that,  in  case  the  last  half-wave  of  one  group  and  the  first 
half-wave  of  another  group  is  cut  out,  there  will  be  an  interN-al  of  a 
half-wa\e  between  these  occurrences.  This  is  found  to  be  neces- 
sary for  the  proper  operation  of  the  main  line  relay  at  the  receiving 
station. 

It  is  now  perfectly  evidait.  from  the  manner  in  which  these  half- 
waves  are  cut  out  and  the  signals  .<ent  over  the  line,  that  each  oper- 
ator works  independently  of  the  others,  and  that  no  conflict  be- 
tween the  signals  which  are  sent  by  each  can  possibly  occur;  and  it 
is  also  seen  that  four  entirely  different  and  independent  signals  can 
be  sent  in  one  direction  in  the  one-fourth  second  that  the  trailer  takes 
to  pass  aroimd  the  commutator.  Moreover,  from  the  explanations 
given  above  regarding  the  method  of  duplexing,  the  cut-out  waves 
sent  over  the  line  arc  seen  in  no  way  to  affect  the  action  of  the 
home  main  line  relay.  This  relay  can  only  be  affected  by  the  cut- 
out waves  which  are  sent  to  it  from  the  distant  station.  Thus,  the 
process  is  made  clear  how  eight  different  and  totally  independent 
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signals  may  be  sent  over  the  line  in  one-fourth  of  a  second,  or,  1,920 
in  a  minute. 

The  operation  of  cutting  out  the  waves  at  the  other  end  of  the 
line  is  precisely  the  same.  So  far,  however,  we  have  seen  that  the 
^ignals  which  are  sent  over  the  line  appear  at  the  distant  end  merely 
as  two  momentary  pauses  in  the  otherwise  constant  vibration  of  the 
tongues  of  the  main-line  relay.  We  will  next  show  how  these 
transient  signals  are  translated  into  a  readable  record  and  then, 
afterwards,  into  printed  characters. 


Computation   of  Regulation   of  Alternating  Current 
Generators. 


BV     ViRGINIUS    D.    MOODV. 

"The  regulation  of  an  apparatus  intended  for  the  generation  of  a 
potential,  current,  speed,  etc.,  varying  in  a  definite  manner  between 
full  load  and  no  load,  is  to  be  measured  by  the  maximum  variation 
f  potential,  current,  speed,  etc.,  from  the  satisfied  condition,  under 
~uch  constant  conditions  of  operation  as  give  the  required  full  load 
values." 

"In  apparatus  which  transforms,  generates  or  transmits  alternatnig 
currents,  regulation  refers  to  non-inductive  load,  /.  c,  load  in  which 
the  current  is  in  phase  with  the  e.  m.  f.  at  the  outside  of  the  appara- 
tus, and  is  expressed  in  percentage  of  the  full  load  value." — Report 
of  the  Committee  on  Standardization  of  the  A.  I.  E.  E. 

In  alternating-current  generators,  regulation  is  the  ratio  of  the 
rise  in  voltage  from  full  load  to  no  load,  at  constant  speed,  to  the 
full  load  voltage.  The  commercial  tests  that  are  necessary  for  this 
computation  consist  of  "saturation"  and  "synchronous  impedance" 
curves. 

"The  dependence  of  the  induced  e.  in.  f.  or  terminal  voltage  at 
open  circuit  upon  the  field  excitation  is  the  "saturation  curve"  of 
the  synchronous  machine,  and  consists  of  a  straight  part  below  satu- 
ration, a  bend  or  knee  and  a  saturated  part  beyond  the  knee,  having 
the  same  general  shape  as  the  curve  of  magnetic  induction."— Stein- 
nielz.  Electrical  Engineering,  p.  147. 

In  commercial  testing,  the  data  requisite  for  the  no-load  saturation 
curve  is  obtained  as  follows:  The  alternator  is  operated  on  open 
circuit  at  normal  speed,  and  the  residual  magnetism  of  the  field  is 
removed  by  some  convenient  method,  e.  g.,  reversal  of  the  field  cur- 
rent.    The  field  current  is  then  increased  by  small  values,  its  value 
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FIG.     I. NO-LOAD    SATURATION    CURVE. 

at  each  step  being  noted,  as  is  also  readings  of  armature  voltage  and 
field  voltage.  When  the  field  is  saturated,  the  field  current  is  gradu- 
ally diminished,  the  same  observations  being  made. 

In  a  log  of  a  test  for  no-load  saturation,  machine  on  open  circuit, 
the  entries  are  as  follows.  Armature  voltage,  read  for  each  value  of 
field  current.  Field  voltage,  read  for  each  value  of  field  current. 
Field  current,  increase  by  small  values  going  up  on  the  curve ;  when 
the  field  is  saturated  decrease  by  small  values  coming  down  on  the 
curve.     Speed,  held  constant. 


The  curve  is  plotted  between  field  ampere  turns  per  spool,  as  ab- 
scissae and  armature  voltage  as  ordinates.  The  field  ampere  turns 
per  spool  being  found  by  multiplying  the  number  of  turns  per  spool 
by  the  field  current. 

The  synchronous  impedance  of  an  alternator  for  a  given  excita- 
tion is  the  ratio  of  the  induced  armature  voltage  to  the  armature 
current  at  short-circuit  for  the  same  value  of  field  excitation  Z  = 


~j-      where  Z  ^r    y'/''  -|-  .n    is  the  impedance.     This  ratio  will  re- 
main sensibly  constant  for  all  values  of  field  excitation.     Synchron- 
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FIG.   2. — SYNCHRONOUS   IMPEDANCE   CURVE. 

ous  impedance  (armature  at  short-circuit)  involves  not  only  the 
true  resistance  and  reactance  of  the  armature,  but  also  the  electro- 
magnetic reaction  of  the  armature  current  on  the  field  flux. 

In  commercial  testing  the  curve  of  synchronous  impedance  is  de- 
termined as  follows  :  The  alternator  is  first  heated  up  to  satisfy  the 
specification  of  "constant  conditions  of  operation  as  give  the  re- 
quired full  load-values."  This  is  done  by  short-circuiting  the  arma- 
ture and  operating  the  machine  at  normal  speed  and  such  an  excita- 
tion as  will  give  i^  times  normal  full-load  current  in  the  arma- 
ture. The  machine  is  run  under  these  conditions  until  it  becomes 
well  heated  up  (ij^  hours  is  sufficient  for  an  alternator  from  1.500- 
kw  to  2,ooo-kw  capacity,  less  time  is  required  for  smaller  types). 
The  excitation  is  then  reduced  to  a  value  that  will  give  normal  full- 
load  current  in  the  armature,  and  the  alternator  is  operated  in  this 
manner  until  it  satisfies  the  "constant  conditions  of  operation."  This 
requires  about  half  an  hour  for  large  generators. 

As  the  field,  even  in  the  revolving  field  type,  usually  requires  the 
longest  time  to  attain  its  constant  condition  of  temperature,  and, 
therefore,  of  resistance  at  full  load,  the  commercial  test  for  con- 
stant conditions  of  operation,  is  to  observe  occasionally  the  field 
voltage  for  a  given  value  of  the  field  current.  When  the  field  voltage 
is  constant  for  a  given  value  01  field  current,  the  temperature  and  re- 
sistance of  the  field  is  constant,  and  the  machine  is  in  the  specified 
constant  condition  of  operation.  With  the  generator  in  this  con- 
dition, the  test  for  the  "synchronous  imped- nee"  curve  is  made.  The 
armature  is  short-circuited,  and  the  machine  is  operated  at  normal 
speed  (slight  variations  of  speed,  however,  will  not  sensibly  etlfect  thr 
ratio,  since  the  induced  voltage  and  reactance  are  each  direct  func- 
tons  of  the  frequency,  and  the  IR  drop  is  very  small  compared  with 
the  reactance  arop).  The  field  excitation  is  gradually  increased  by 
small  steps,  up  to  qbout  2^/2  times  normal  full  load  armature  current, 
and  the  armature  current  and  field  voltage  are  observed  for  each 
step. 

As  the  synchronous  impedance  of  an  alternator  is  the  ratio  of  the 
induced    voltage    to    the    armature    current    for    a    given    excitation 

j  Z  ^=  -y' y  it  is  necessary  to  find  the  value  of  the  induced  voltage 

for  the  given  excitation.  The  voltage  induced  in  the  armature  for 
any  given  value  of  field  current  is  the  voltage  corresponding  to  the 
given  field  current,  as  found  in  the  no-load  saturation  curve,  conse- 
quently the  induced  voltage  for  the  successive  values  of  field  cur- 
rent may  be  taken  from  the  no-load  saturation  curve,  by  noting  the 
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armature  voltage  corresponding  to  the  values  of  the  field  current. 

The  curve   of  synchronous   impedance   is  plotted   with  armature 

current  as  abscissae  and  armature  voltage  from  the  no-load  saturation 

curve  as  ordinates.  The  resistance  of  the  armature  of  the  gener- 
ator is  measured  after  the  test  for  the  "synchronous  impedance" 
curve. 

In  a  log  of  a  test  for  synchronous  impedance  curve,  armature  short- 
circuited,  the  entries  arc  as  follows:  .Armature  voltage,  taken  from 
no-load  saturation  curve  for  each  value  of  field  current  noted.  Ar- 
mature amperes,  read  for  each  step- increase  of  field  current.  Field 
voltage,  read  for  each  step  increase  of  field  current.  Field  current, 
increased  in  successive  steps  up  to  about  tYz  times  normal  full-load 
armature  current.     Speed,  field  constant. 

The  method  of  procedure  for  the  computation  of  the  regulation  of 
an  alternator,  after  having  made  the  above  tests,  is  illustrated  by 
the  following  example:  Alternating-current  generator,  three-phase, 
revolving  field  type,  8  poles,  150  kw,  600  r.  p.  m..  600  volts,  145  am- 
peres at  full  load,  40  cycles,  400  turns  per  field  spool,  hot  resistance 
of  the  armature  between  terminals,  .0452.  The  no-load  saturation 
curve  and  synchronous  impedance  curve,  as  taken  in  actual  test  on 
this  generator,  are  shown  on  Figs,  i  and  2. 

"The  dependence  of  the  terminal  voltage  upon  the  field  excitation 
at  constant  full-load  current  flowing  through  the  armature  into  a 
non-inductive  circuit  is  called  the  'load  saturation  curve'  of  the  syn- 
chronous machine.  It  is  a  curve,  approximately  parallel  to  the  no- 
load  saturation  curve,  but  starting  at  a  definite  value  of  field  excita- 
tion for  zero  terminal  voltage,  the  field  excitation  required  to  send 
full-load  current  through  the  armature  against  its  synchronous  im- 
pedance. 

"The  effect  of  saturation  on  the  characteristic  curves  of  the  syn- 
chronous machine  is  as  follows:  The  compounding  curve  is  im- 
paired by  saturation.  That  is,  a  greater  change  of  field  excitation  is 
required  with  changes  of  load.  Under  load  the  magnetic  density  in 
the  armature  corresponds  to  the  true  induced  e.  m.  f.,  £,  =  £  -f  Ir, 
where  II  is  the  terminal  voltage,  /  the  armature  current,  and  r  the 
effective  resistance;  the  magnetic  density  of  the  field,  to  the  virtual 
induced  e.  m.  f.,  £,  =  £,  -f  Ix,  where  x  is  the  self-inductive 
armature  reactance.  Roth,  especially  the  latter,  are  higher  than  the 
no-load  c.  m.  f.  or  terminal  voltage,  E,  in  the  generator,  and  thus  a 
greater  increase  of  field  excitation  is  required  in  the  presence  of  satu- 
ration than  in  the  absence.  Due  to  the  counter  ni.  m.  f.  of  the  arma- 
ture current,  the  magnetic  flux  which  leaks  from  field  pole  to  field 
pole  through  the  air.  increases  under  load,  especially  with  inductive 
load  where  the  armature  111.  ni.  f.  directly  opposes  the  field,  and  thus 
a  still  further  increase  of  density  is  rccuiircd  in  the  field  magnetic 
circuit  under  load.  Therefore,  at  high  saturation  the  load  satura- 
tion differs  more  from  the  no-load  saturation  curve  than  corresponds 
to  the  synchronous  impedance  of  the  machine. 

"The  regulation  becomes  better  by  saturation ;  that  is.  the  increase 
of  voltage  from  full  load  to  no  load  at  constant  field  excitation  is 
reduced,  the  voltage  being  limited  by  saturation." — Stcinmetr. 
Electrical  Eii fritter ritif;,  pp.  148-149. 

The  load  saturation  curve  is  computed  from  the  "synchronous 
impeflance"  and  no-load  saturation"  curves,  the  computations  being 
made  of  load,  fi»'ld.  amperc-fiirns  for  armature  voltage,  varying  in 
steps  from  zero  to  a  few  hundicf'  volts  above  full-load  normal  volt- 
age of  the  machine.     In  the  case  tmdcr  consideration  computations 

LOG   OF    IITF.T.I.OAD    SATURATION   CURVE   (COMPUTED). 


The  foregoing  values  are  computed  as  follows :    The  IR  drop  in  the 

armature   =:    ^  X  V'~i    X^:    I    (full-load    armature    current)    = 
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of  load  field  ampere  turns  arc  made  for  armature  voltage  varying 
between  zero  and  700  volts,  the  aIt«,nator  being  designed  for  600 
volts  at  full  load. 


A^Ti-  2 


150 


/."X  I     «  600  X  1.73 

armature  between  terminals)  =  .0452 

145  X     -"^  X  .0452  =  6  volts. 


=      145  amperes;  R  (hot  resistance  c: 
Therefore  the  IR  drop  = 


This  IR  drop  of  6  volts  is  added  to  the  armature  voltage  in  column 
I,  and  the  sum  of  the  two  gives  the  2nd  column  in  the  above  log 
Field  ampere  turns  for  armature  volts  -f  IR  drop  armature,  are 
read  from  the  no-load  saturation  curve  (Fig.  1).  For  examplf. 
taking  206  volts  in  column  2.  on  the  ordinate  of  this  curve,  volu 
armature  run  from  206  volts  horizontally  to  the  no-load  saturatim 
curve,  then  vertically  down  and  read  the  field  ampere  turns  1^75 

Reactive  ampere  turns,  column  5,  are  found  as  follows :     On  the 
synchronous  impedance  curve  (Fig.  2),  note  that  the  armature  volt- 
age corresponding  to  the  full-load  current  of  the  machine.  145  am- 
peres, is  350  volts;  then  referring  to  the  no-load  saturation  curve, 
the  ampere  turns  corresponding  to  350  volt<^, 
the  reactive  ampere  turns  is  2.170. 

As  the  load  saturation  curve  is  the  depend- 
ence of  the  terminal  voltage  upon  the  field  ex- 
citation at   constant  full-load   current   flowing 
through  the  armature  into  a  non-inductive  cir- 
cuit, it  is  plotted  with  load  ampere  turn.*  a<-  ab- 
scissae and  armature  volts  as  ordinates. 
In  Fig.  3.  let  B  represent  the  ampere  turns  for  armature  voh*  — 
IR  drop  armature,  and  A  the  reactive  ampere  turns.    Then  the  load 
ampere  turns  C  =  \    ^-P  ■\^B*. 

The  load  ampere  turns  as  computed  are  shown  in  column  6  of  the 
log.    The  load  saturation  curve  is  plotted  in  Fig.  i. 

The  regulation  of  an  alternating-current  generator  being  the  ratio 
of  the  rise  in  voltage  from  full  load  to  no  load  at  constant  spee<3. 
to  the  full-load  voltage,  may  now  be  readily  calculated  from  the  no- 
load  saturation  curve  and  load  saturation  curve. 

The  full-load  normal  voltage  of  the  generator  is  600.  In  Fig.  i. 
on  the  load  saturation  curve,  note  that  the  field  ampere  turns  corre^ 
sponding  to  600  volts  armature  is  4.475;  on  the  no-load  saturation 
curve  the  armature  voltage  corresponding  to  4475  field  ampere  turn« 
is  668;  then  the  regulation  of  the  generator  expressed  in  pcrccntmgt 

of  full-load  voltage  =  ~  =11.33  per  cent.     The  ampere* 

boo 


field  of  the  machine  at  full  load  = 


4475 

^^'  '     —  ii.iq  amperes. 

400 


4475 


number  of  turns  per  spool 


The  John  Fritz  Medal  Banquet. 


The  arrangements  for  the  banquet  at  the  Waldorf-Astoria  to  cele- 
brate the  eightieth  birthday  of  Mr.  John  Fritz  and  the  succc^-f.'i 
founding  of  the  gold  medal  bearing  his  name  are  being  acti\'  ^ 
pushed,  and  a  most  successful  and  memorable  evening  is  prom:  << 
The  dinner  takes  place  on  Friday.  October  31,  at  7:30  p.  m..  and  wii: 
be  attended  by  some  interesting  ceremonies  in  connection  with  the 
formal  pre.'^entation  of  the  medal,  which  is  to  be  awarded  annii.^ll\ 
Ucrcafter  by  a  joint  committee  of  the  Civil,  Mechanical.  Mining  .uv: 
Electrical  Engineers.  There  will  also  be  some  notable  addrcff. 
among  the  speakers  being  the  venerable  Abram  S.  Hewitt,  Admua! 
Melville  and  Prof.  Elihu  Thomson.  The  full  programme  will  sh'  rtly 
be  announced  In  the  meantime,  the  work  of  the  dmner  committee 
will  be  greatly  helped  by  the  prompt  forwarding  of  requests  for 
seats.  The  tickets  for  the  dinner  cost  $12  each,  including  wines  and 
cigars,  and  $3  for  ladies,  who  will  occupy  the  boxes,  and  who  will 
be  served  there  with  light  refreshments.  Application  for  as  many 
tickets  as  may  be  needed,  accompanied  by  check,  should  be  sent  at 
once  to  Mr.  John  C.  Kafer.  treasurer  of  the  dinner  committee,  at 
the  Engineer's  Club.  374  Fifth  Avenue.  New  York  City.  The  large 
list  of  acceptances  already  includes  the  most  distinguished  names 
in  the  industrial  arts  and  sciences  in  America. 
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Electrical  Equipment  of   Antwerp  Iron  and  Steel 
Works 


From  an  electrical  point  of  view  one  of  the  most  interesting 
iron  and  steel  works  in  the  world  to-day  is  that  in  course  of 
erection  on  the  banks  of  the  Scheldt,  on  the  Hoboken  plains, 
near  Antwerp,  Belgium.  When  completed,  these  works  will  com- 
prise a  blast  furnace  plant,  a  steel  works  with  a  complete  roll 
train  outfit,  iron  and  steel  foundry,  workshops,  boiler  and  power 
houses,  blacksmith  shop,  etc.  The  work  is  being  rushed  and 
the  entire  plant  will  be  finished  and  in  operation  in  a  short  time. 
Part  of  it  is  in  operation  now. 


FIG.   I. — MACHINE  FOR  CHARGING  FURNACES   OPERATED  BY  FOUR 
POLYPHASE   INDUCTION    MOTORS. 

When  the  plant  is  in  full  swing  it  will  require  4,200  tons  of 
iron  ore,  1050  tons  of  limestone,  2,100  tons  of  coke  and  3,000 
tons  of  coal  every  24  hours,  the  manipulation  of  which  will  be 
done  almost  entirely  by  electrical  means.  The  coke  works  with 
recovery  of  bi-products  is  supplied  with  a  washery  and  coal 
mixing  plant.  In  addition,  there  will  be  a  plant  for  transforming 
the  refuse  from  the  washers  into  briquettes.  A  cement  fac- 
tory, with  a  daily  output  of  100  tons,  will  convert  the  blast  fur- 
nace slag  into  building  or  paving  stones. 

A  tube  works  with  an  output  of  from  40,000  to  60,000  tons 
of  tubes  annually,  varying  from  i^  inches  to  40  inches  in  diam- 
eter, is  also  included  in  the  plant.  The  steel  works  proper  will 
produce  1,200  tons  of  basic  open  hearth  steel  per  day,  which  will 
be  smelted  in  tilting  furnaces  especially  adapted  for  receiving 
the  pig  iron  direct  from  the  blast  furnaces.  The  scrap  will  be 
melted  down  in  four  furnaces  with  a  capacity  of  20  tons.  The 
rolling  mills  will  consist  of  two  divisions;  in  the  one,  girders, 
rails,  angles,  rounds,  bars,  etc.,  will  be  produced;  in  the  other, 
plates  and  sheets  of  the  customary  lengths,  widths  and  thick- 
nesses will  be  rolled.  Electric  drive  is  used  throughout  all  the 
various  shops,  the  energy  being  obtained  from  a  well-equipped 
power  house  centrally  located. 

This  power  house  is  essentially  Westinghouse  in  all  its  ap- 
pointments, and  it  will  eventually  have  a  capacity  of  30,000-hp. 
The  present  plant  consists  of  steam  driven  generators.  There 
are  two  main  sets  consisting  of  triple  expansion  marine  engine 
direct  connected  units.  The  engines  are  of  i,S00-hp  capacity 
each,  with  cylinders  of  22,  32  and  46  inches  in  diameter.  They 
were  originally  installed  on  an  English  torpedo  boat,  but  have 
been  reconstructed  and  provided  with  Sisson  speed  regulators. 
Each  engine  is  provided  with  surface  condensation,  having  a 
centrifugal  pump  for  the  water  circulation.  The  condensation 
water  returns  to  the  boilers.  The  two  main  generators  are 
three-phase  machines  of  900-kw  capacity  each,  operating  at  50 
cycles,  2,200  volts   and  187  r.   p.  m.     Thej'  are  of  the  rotating 


field  type.  A  third  main  generating  set  is  also  in  use,  but  this 
has  only  been  put  down  temporarily  pending  the  completion  of 
a  part  of  the  proposed  gas-driven  installation.  Tliii  set  con- 
sists of  a  belt-driven  400-kw  three-phase  alternator  of  the  ro- 
tating armature  type,  generating  an  e.  m.  f.  of  2,200  volts  at  50 
cycles.  This  machine  will  eventually  be  driven  by  an  800-iip 
compound  tandem  engine.  The  exciting  plant  consists  of  two 
25-kw  direct  coupled  sets,  each  being  a  58-hp  Westinghouse 
compound  engine  with  a  220-volt  direct  current  multipolar  gen- 
erator built  on  an  extension  of  the  engine  shaft.  The  engines 
run  at  350  r.  p.   m. 

The  central  station  switchboard  connections  are  arranged  for 
running  t'^e  alternators  in  parallel,  but  two  sets  of  high  tensi':>i; 
bus  bars  are  provided,  the  object  being  to  isolate  the  generator 
supplying  the  rolling  mills  from  the  other  generators,  which 
would  be  engaged  in  furnishing  energy  for  general  distribution. 
This  switchboard  (Fig.  4)  at  present  contains  six  panels — one 
for  controlling  the  two  25-kw  exciters,  two  for  controlling  the  two 
900-kw  alternators,  one  for  the  rolling  mill  circuit,  one  for  the 
boiler  works,  foundry  and  repair  shop  circuit,  and  one  for  con- 
trolling the  lighting  circuit. 

There  are  four  transformer  sub-stations  located  in  the  works, 
each  designed  with  reference  to  the  circuits  they  are  intended 
to  operate.  Station  No.  i  is  located  at  the  entrance  of  the 
central  station  and  furnishes  current  for  tl;c  complete  illumina- 
tion of  the  steel  works,  and  at  the  presenc  time  also  furnishes 
current  for  all  the  motors  in  the  central  station.  The  steel 
works  are  illuminated  by  200  Korting  arc  lamps  and  500  incan- 
descent lamps. 

The  extent  of  the  electric  drive  and  the  variety  of  uses  to 
which  it  is  put  make  this  plant  an  interesting  study  to  those  that 
are  interested  in  the  shop  equipment  of  a  modern  manufactorv. 
In  the  central  station  the  following  operations  are  carried  on  by 
means  of  electric  drive.  A  40-hp  motor  operates  the  air  com- 
pressor ;  a  13-hp  motor  operates  the  Benny  automatic  stokers ; 
two  20-hp  motors  operate  the  air  pumps  of  the  condensers; 
three  motors  operate  the  30-ton  crane  in  the  engine  room — one 
40-hp  for  lifting,  one  20-hp  for  shifting  the  car  and  one  30-hp 
for  moving  the  crane.  In  addition  to  these  motors  there  arc 
two  2T-hp  motors   for  driving  the  feeder  pumps   of  the  water 


FIG.   2. — 450-riP    MOTOR   DIRECT   CONNECTED   TO   SHEET    MILL   TRAIX. 

works  and  one  65-hp  motor  for  the  railway  which  will  transport 
coal  from  the  barges  on  the  Escaut  river. 

Station  No.  2  furnishes  current  for  the  low  tension  motors  in 
the  steel  mills,  including  pattern  and  carpenter  shops.  The  follow- 
ing are  the  uses  to  which  the  electric  drive  is  applied  in  this 
station:  One  20-hp  and  one  13-hp  motor  for  cold-finishing  shear- 
ing machines;  one  20-hp  motor  operates  a  saw;  one  5-hp  motor 
operates  a  centrifugal  pump  for  pumping  water  from  the  holes 
and  furnaces;  one  3-hp  and  one  5-hp  motor  for  driving  the 
machinery  in  the  pattern  and  carpenter  shop. 
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Station  Xo.  .5  furniahes  current  to  the  motors  in  the  boiler 
works,  foundry  and  repair  shops.  In  the  boiler  works  there  are 
nine  travelling  cranes  arranged  as  follows: 

Room  I  is  42  feet  wide  and  contains  two  6-ton  travelling 
cranes.  Room  2  is  42  feet  wide  and  contain-  a  six  and  a  twelve- 
ton  crane.  Room  3  is  82  feet  wide  and  contains  a  30-ton  crane 
similar  to  the  one  u.scd  in  the  central  station.  Room  4  is  4;; 
feet  wide  and  contains  a  six-ton  and  a  twelve-ton  travellin;^ 
crane.  Room  5  is  42  feet  wide  and  has  the  service  of  a  12-ton 
crane  which  goes  out  of  the  shop  as  far  as  the  Escaut  river,  and 
also  another  30-ton  crane  which  is  situated  higher  up  and  i'? 
utilized  for  the  construction  of  the  boilers. 

One  60-hp  motor  drive*,  all  the  machine  tools  of  the  workshop. 
The  repair  shops  are  operated  by  the  following  motors:  on>- 
50-hp,  three  20-lip,  and  one  3-hp.  There  are  also  two  travellin;,' 
cranes  of  5  and  20  tf»ns  capacity  respectively. 

The  foundry  contains  two  travelling  cranes,  one  of  5  ton- 
and  the  other  20  tons  capacity.  The  following  motors  arc 
used  for  the  various  purj>oses  enumerated  below:  a  i-hp  motor 
for  driving  a  fan  lo  dry  castings;  a  60-hp  nmtor  for  driving  thi.' 
furnace  ventilator  and  sand  crushers;  a  so-hj)  motor  operating  a 
sliding  platform,  and  a  Wcllnian  charger  for  the  Martin  furnace, 
operated  by  four  threc-i>hase  induction  motors.  These  motors 
are  <»f  3'/^,   15.  20  and  25-hp  respectively. 

Station  Xf».  4  furnishes  power  to  the  following  apparatus:  A 
('5-lip  motor  operating  the  ])unip  of  the  central  condensing  sta- 
lion;  two  40-hi)  motors  operating  the  tables  at  the  rolls;  a  20-h.) 
motor  in  the  repair  shop;  a  6j/2-ton  and  one  5-ton  travelling 
crane;  a  30-toii  travelling  crane;  two  Go-hj)  motors  oj)erating  the 
shearers. 

The  mo.si  interesting  feature  connected  with  the  electrici! 
I'luipment  of  this  plant,  and  rme  that  bids  fair  to  revolutionizt. 
the  motive  ijower  for  <jperating  the  rolls  in  iron  and  steel  mills, 
is  the  installati<»n  of  three  large  variable  speed  polyphase  induc- 
tion motors  ff)r  operating  the  blooming  and  finishing  mills. 
Necessarily  the  fly  wheel  capacity  is  large  enough  to  overcome 
the  inertia  effects  due  to  the  sudden  changes  of  load  from  min- 
imum to  ma.ximmn  and  vice  versa. 

The  motors  are  controlled  by  railway-tyj/c  controllers,  having 
:<    |>rimary    2. 150-voll     main    and    reversing    switch,    and    three 


H<,     ^i        i.lNKkM      \IKU     UK     Mill-    nl'KKMMi    HV     11iLVrH\>.. 
INIUTTION    MOTORS. 

drums  fo,-  \aryniK  the  resistances  of  ilu-  secomlary  circuit.  The 
resistances  arc  of  iron  and  give  fifteen  stcns  in  each  phase.  The 
speed  variation  gained  by  this  means  .illows  of  a  reduction  of 
from  22  per  cent,  to  25  per  rent,  below  normal  speed,  the  normal 
full  load  torque  being  maintained  over  this  range. 

One  of  these  motors  is  a  325-hp  induction  motor  operating  at 
2.150  volts  at  a  rated  speed  of  300  r.  p.  m.  This  motor  is  bolt 
connected  to  a  24-inch  Iwo-stand  blooming  mill,  which  runs 
at  a  speed  of  70  r.  p.  m.  and  has  a  fly  wheel  of  about  30  ton- 
weight.  Tn  one  stanrl  880  pound  billets  are  reduced  from  to 
inches  square  to  y  i  inches  square,  in  the  tMher  stand  450  pound 


billets  are  reduced  from  7J4  inches  square  to  2^4  inches  square 
section. 

Behind  the  blooming  mill  are  two  finishing  mills.  Elach  finish- 
ing mill  is  supplied  from  one  stand  of  the  blooming  mill.  These 
mills  are  direct-driven  by  induction  motors,  the  motors  being 
coupled  by  rigid  flange  couplings  to  the  short  fly  wheel  shafu 
of  the  mills,  each  mill  having  a  fly  wheel  of  about  12  tons  in 
weight.  The  larger  finishing  mill  is  a  14-inch  five  stand  mill 
and  is  driven  by  a  450-hp  motor  operating  at  2.150  volts;  the 
other,  a  lo'-j  five-stand  mill,  is  driven  by  a  325-hp  motor  oper- 
ating at  2.150  volts  and  6,000  alternations.     It  will  be  noted  tha: 
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the  three  large  motors  are  operated  at  full  line  pressure,  no 
transformers  being  used.  Very  high  speeds  have  been  chosen 
for  all  the  cranes.  At  times  the  travelling  speed  is  330  feet  per 
minute  and  the  lifting  speed  50  feet  per  minute.  .\ll  lifting,  turn- 
ing and  travelling  drives  are  equipped  with  automatic,  electro- 
magnetic safety  brakes. 

Tims     far    it    has    not     been     possible    to    determine    the    exact 

amount  of  power  required  to  roll  the  different  sections  of  iron, 

as  simply  tightening  the  rolling  train  doubles  or  even  trebles  the 

"iwer   necessary  to  roll   similar  sections  of  iron.     It   has  b<rcn 

-certained.    however,    that     the     325-hp     motor     belted     to     the 

1 'looming  mill  runs  continuously  at   35  to  45  amperes,  and  the 

;j5-hp  motor  directlj*  coupled  to  the  finishing  mill  consumes  on 

n  average  from  60  to  80  amperes.     The  450-hp  motor  directly 

■ 'upled   to  the    finishing   mills  consumes  on   an   average   from 

M)  to   100  amperes.     These  motors  have  been   running  the  roll 

vains  for  some  time,  and  the  results  arc  highly  satisfactory  to 

ho   installing   and   operating   engineers,  as  well    as   to  the  pro- 

I  letors. 

The  contract   for  this  apparatus  was  taken   under  very  severe 

'inpctition  from   European  builders  of  electric  apparatus,  and 

•    was   only  awarded  to   the  Westinghouse   Company  after  the 

lerits  of  the  various  makes  of  apparatus  had  been  fully  inves- 

::aled  by  the  .'\nlwerp  people. 


Officers  of  the  American  Street  Railway  Association. 


Following  are  the  new  officers  of  the  American  Street  Railw..^ 
\-sociation.  electc«l  at  Detroit:  President.  Jere  C  Hutchins.  presi- 
•lent  Detroit  I'nited  Railways.  Detroit:  1st  vice-president.  \V.  Caryl 
Ely.  president  International  Railway  Company.  Buflfalo;  2d  vice- 
president,  \V.  Kel.sey  SchoefT.  president  Cincinnati  Traction  Com- 
pany. Cincinnati ;  3rd  vice-president.  P.  S.  Arkwright.  president 
(fe<irgia  Railway  and  Light  Company.  .Atlanta:  executive  committee, 
H.  H.  Vreeland.  president  Metropolitan  Street  Railway  Company. 
New  York :  R  T.  l^flin.  general  manager.  Worcester  Consolidated 
Street  Railway  Company.  Worcester:  .\ndrew  Radel.  vice-president 
Middlesex  and  Summerset  Traction  Company.  Bridgeport:  Walter 
P.  Read,  vice-president  Consolidated  Railway  and  Power  Company, 
Salt  I^ike  City:  Willard  J.  Hield.  general  manager  Twin  City  Rapid 
Transit  Company.  Minneapolis:  secretary  and  treasurer.  T.  C  Pen- 
ington.  treasurer  Chicago  City  Railway,  Chicago. 
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Commercial  Aspect  of  the  Steam  Turbine. 


At  the  Detroit  Convention  of  the  American  Street  Railway  Asso- 
ciation, Mr.  Edward  H.  Sniffin  presented  a  paper,  entitled  "The  Steam 
Turbine;  Its  Commercial  Aspect,"  which  gave  information  in  detail 
of  turbine  plants  now  in  operation,  and  discussed  the  cost  of  tur- 
bine plants  and  operation  as  contrasted  with  ordinary  steam  plants. 
In  units  as  small  as  400-kw,  a  result  may  be  obtained  of  14.47  lbs. 
of  steam  per  brake  horse-power  per  hour,  corresponding  to  less  than 
13I4  lbs.  per  indicated  hp.  It  is  thus  evident  that  moderate  sized 
plants  may  with  the  turbine  be  sufficiently  subdivided  to  give  the 
maximum  flexibility  of  service,  with  insurance  of  relay,  and  yet 
l)0ssess  an  efficiency  heretofore  identified  only  with  very  large  units. 
Further  than  this,  a  fluctuating  load  is  not  incompatible  with  high 
economical  performance.  As  the  units  become  larger,  the  turbine 
is  then  brought  into  comparison  with  the  best  steam-engine  practice, 
where  it  still  preserves  its  uniform  efficiency,  and  where  its  practical 
advantages  are  no  less  evident.  In  a  recent  instance,  a  result  of 
117  lbs.  of  steam  per  electrical  horse-power  per  hour  was  guaran- 
teed on  a  turbine  of  750-kw  capacity,  corresponding  to  about  10.17 
lbs.  per  indicated  hp,  which,  though  the  size  is  moderate,  is,  perhaps, 
within  the  ability  of  but  few  engines  of  any  size  or  type  that  have 
even  been  built. 

Curves  were  given  showing  that  the  turbine  requires  about  80 
per  cent,  of  the  space  needed  for  the  vertical  engine,  and  not  over 
40  per  cent,  of  that  wanted  for  the  horizontal.  The  vertical  engine 
compares  less  unfavorably  with  the  turbine  than  might  generally  be 
supposed,  while  the  horizontal  engine  curve  is  about  where  one  would 
expect  to  find  it.  The  latter  is  not  carried  beyond  2,000  hp,  this  type 
of  engine  being  practically  limited  in  size  to  that  required  for  the 
1,500-kw  generator. 

Another  set  of  curves  showed  the  cubic  yards  of  foundation  ma- 
terial required,  which  was  stated  to  be  a  more  exact  and  striking 
comparison.  The  turbine  would  appear  more  advantageously  still, 
if  the  actual  foundations  needed  for  stability  had  been  computed. 
Instead,  the  foundations  in  all  three  cases  were  figured  at  15  feet 
depth  to  give  space  underneath  the  engine-room  floor  for  condensers, 
etc.,  though  for  large  engines  this  depth  is  usually  inadequate.  The 
only  foundation  needed  for  the  turbine  is  that  necessary  to  hold 
its  weight,  as  if  it  were  a  tank  or  some  other  stationary  affair.  It 
does  not  even  require  foundation  bolts,  there  being  no  vertical  or 
horizontal  thrusts  to  be  resisted.  Comparing  again  the  i,ooo-kw 
units,  it  is  found  that  in  actual  foundation  volume  required  the  ratio 
of  the  turbine  to  the  vertical  and  horizontal  engine  is  that  of  i  to  9 
and  IS,  respectively. 

Other  comparisons  were  given  on  the  basis  of  cost.  In  the  case 
of  foundations,  the  basis  assumed  was  $7  per  cubic  yard  for  concrete, 
laid.  While  the  turbine  seems  to  average  a  foundation  cost  of  about 
50  cents  per  hp,  the  vertical  engine  in  the  more  frequent  sizes  is 
approximately  $1.50,  while  the  horizontal  is  not  far  from  $2.50,  not 
forgetting  that  all  three  foundations  are  figured  of  equal  depth — 
15  feet — to  provide  space  below,  as  before  stated.  In  the  instances 
where  special  foundation  work  is  required,  such  as  piling  or  other- 
wise preparing  suitable  bottom,  or  shoring  up  building  walls  to 
enable  sufficient  depth  of  excavation,  the  expense  avoided  by  the 
use  of  turbines  is  obvious. 

In  a  showing  of  the  comparative  engine-room  building  cost,  the 
basis  assumed  was  15  cents  per  cubic  foot  of  space  inside  of  walls. 
The  building  cost  for  the  turbine  is  about  one-half  of  what  is  re- 
quired for  the  horizontal  or  vertical  engine,  the  latter  two,  ap- 
parently, not  being  far  apart.  Exigencies  favor  the  turbine,  because 
of  its  smaller  size  and  rectangular  proportions,  and  it  not  infrequently 
happens  that  increased  power  may  be  supplied  by  locating  the  tar- 
bine  in  existing  space,  whereas  an  engine  would  necessitate  build- 
ing extension,  and,  perhaps,  the  purchase  of  additional  land.  An 
instance  of  this  kind  arose  at  Akron,  Ohio,  where  in  the  existing 
space  no  arrangement  could  be  devised  to  accommodate  additional 
engine  power.  It  was  foimd  possible,  however,  by  rearranging  auxil- 
iary apparatus,  to  provide  space  for  one  750-kw  and  one  400-kw 
turbo-generator  outfit,  which  will  shortly  be  in  operation. 

Several  actual  cases  were  given  to  show  the  saving  in  cost.  A 
plant  was  recently  laid  out  to  contain  three  i,ooo-kw^  units,  with  ver- 
tical cross-compound  Corliss  engines.  Subsequently  three  more 
i.ooo-kw  units  were  contracted  for.  steam  turbines  being  ordered. 
It  was  found  that  the  turbine  saved  900  square  feet  of  engine-room 


floor  space  and  about  38,000  cubic  feet.  Had  the  whole  plant  been 
originally  designed  for  turbines  the  saving  of  space  would  have  been 
double  these  amounts,  and  the  cost  of  land,  building  and  foundations 
been  reduced  about  $50,000. 

An  electric  railroad  plant  in  Ohio  was  some  time  ago  installed, 
in  which  there  are  500-kw  generators  direct-connected  to  cross- 
compound  Corliss  engines.  Space  was  provided  for  two  more  units 
of  the  same  size.  For  the  increased  power  two  i,ooo-kw  turbine 
outfits  were  purchased,  which  will  go  in  the  space  left,  and  leave 
room  for  another  turbine  of  2,000  kw.  Thus,  the  engine-room  space 
planned  for  2,000  kw  is  found  sufficient  for  5,000  kw.  It  is  estimated 
that  the  boiler-plant  extension  will  be  reduced  about  one-third,  be- 
cause of  improved  efficiency.  It  is  figured,  too,  that  a  saving  of  $2.goo 
was  effected  on  each  i,ooo-kw  foundation. 

One  other  case,  of  perhaps  greater  interest,  recently  came  to 
notice,  that  of  a  plant  of  8,ioo-kw  capacity,  laid  out  on  modern 
lines,  employing  vertical  cross-compound  condensing  engines. 
There  is  no  space  for  additional  engine  power,  and  any  increase 
would  require  building  extension  and  encroachment  upon  val- 
uable land.  It  was  shown  that  without  going  beyond  the  present 
building  walls,  and  without  disturbing  the  existing  machinery, 
the  plant  might  be  doubled  in  capacity  by  installing  turbines  in 
the  space  available  below  the  present  engine-room  level,  and  add- 
ing another  deck  of  boilers.  And  it  has  been  figured  that  this 
arrangement  would  effect  a  reduction  of  over  $3  per  kilowatt  per 
annum  in  the  present  interest  charge. 

As  to  the  cost  of  the  turbo-generator  outfit  itself,  it  is  stated 
that  its  price  is  reasonable;  that,  indeed,  where  the  comparison 
is  fair,  the  turbine  will  require  the  lesser  first  investment.  The 
larger  field  for  the  turbine  begins  about  where  the  high-speed 
engine  leaves  off.  Its  steam  economy  at  once  identifies  it  with 
the  most  efficient  engine  practice,  and  it  therefore  applies  more 
appropriately  to  the  classes  of  service  where  medium  and  large- 
size  units  are  used.  The  comparison,  then,  lies  generally  be- 
tween the  turbine  and  the  slow-speed  engine.  It  remains  merely 
to  take  an  engine  and  generator  of  good  construction,  bring  the 
engine  efficiency  as  nearly  as  possible  into  parity  with  that  of 
the  turbine,  also  having  it  possess  the  same  overload  capacity, 
to  find  that  the  turbine  is  reasonable  in  price.  And  when  we 
idd  the  possible  saving  in  foundations,  buildings,  etc.,  the  first  cost 
of  installation  is  usually  much  in  its  favor. 

The  advantages  of  the  turbine  in  parallel  operation  were 
brought  out,  and  also  in  the  use  of  superheated  steam.  The  tur- 
bine may  be  used  unreservedly  with  superheat  of  any  feasible 
temperature.  It  has  no  internal  rubbing  surfaces,  and  there 
are  no  glands  to  become  injured.  Also,  as  no  cylinder  oil  is 
required,  there  is  no  opportunity  for  lubricating  trouble.  Fur- 
thermore, there  seems  to  be  with  the  turbine  rather  more  pro- 
portionate benefit  from  superheat  than  with  the  piston  engine, 
because  of  diminished  skin   T'-iction. 

In  closing  the  discussion  on  his  paper,  Mr.  Sniffin  said  that  the 
Hartford  turbine  plant  has  been  running  since  the  early  days  of  its 
installation  for  some  months  whenever  it  was  wanted.  He  added 
that  the  turbine  was  sold  as  a  i,soo-kw^  machine,  and  that  it  is  in  oper- 
ation only  some  two  or  three  days  a  week,  being  a  relay  to  the  water 
power.  It  carries,  however,  a  load  from  1,800  to  ::;.ooo  kw,  and,  as 
a  matter  of  fact,  has  carried,  without  any  apparent  difficulty  2,800 
kw.  There  is  a  turbine  at  Wilmerding.  of  400  kw.  which  has  run 
since  the  first  of  February,  ten  hours  a  day.  carrying  its  full  load, 
generating  current  for  factory  power  and  for  light.  The  Westing- 
house  A.ir  Brake  Company  has  four  400-kw  machines  that  have  been 
running  for  about  three  years,  doing  all  the  work  of  the  factory. 
The  economy  is  very  high,  and  the  repairs  have  been  practically 
nothing.  The  company  is  now  building  four  4.000-kw  turbines,  three 
of  which  are  for  the  Rapid  Transit  Subway  in  New  York,  to  be 
used  for  lighting  the  subway.  Four  5.000-kw  turbines  are  to  be 
built  for  the  Metropolitan  District  Road  in  London,  and  will  oper- 
ate the  entire  system,  and  three  3. 500-kw  machines  are  being  built 
for  the  Metropolitan  Railroad  of  London.  The  De  Beers  Company, 
of  Kimberly,  South  Africa,  has  ordered  two  i,ooo-kw  turbines, 
which  will  both  be  shipped  within  the  ne.xt  30  or  60  days.  Prof. 
Thurston,  acting  as  engineer  for  the  De  Beers  Company.  wmII  con- 
duct a  series  of  tests  of  these  machines  befort  they  go.  The  Cleve- 
land and  Western  Railway  will  put  in  two  i,ooo-kw  machines  for 
driving  its  new  system,  the  turbines  being  now  imder  construction. 
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Underground  Work  for  Telephone  Exchanges— VII, 


By  Arthuk  V.  Abbott,  C.  E. 


DISTRIBUTION. 

No  complete,  far-reachingand  universal  scheme  of  distribution  has 
been  worked  out  and  put  into  practice.  There  are  now  two  gen- 
eral methods  in  use  that  may  be  termed  "Aerial"  distribution 
and  "Block"  distribution.  Aer<a!  distribution  can  further  be  sub- 
divided into  "Alley  lines."  "Back  lot  lines"  and  "House-top  lines" 
Aerial  distribution,  whenever  it  can  be  used,  is  the  most  satisfactory 
and  cheapest  method,  but  in  none  of  its  forms  could  it  be  tolerated 
for  a  moment  in  the  crowded  portions  of  large  cities.  In  most  of 
the  newer  Western  towns,  the  blocks  are  of  greater  size  than  those 
in  the  East.  A  narrow  passageway  or  lane  is  built  in  the  center 
of  each  block,  on  which  the  rear  of  the  various  lots  abuts.  This  is 
not  a  thoroughfare  in  the  ordinary  sense  of  the  word,  although 
under  the  control  of  the  city  government,  as  it  is  rarely  wide  enough 
to  permit  vehicles  to  pass  abreast,  but  is  used  for  the  delivery  of 
goods,  removal  of  garbage,  ashes,  etc.  and  an  additional  source  of 
light  and  air.  It  is  easy,  even  in  the  more  thickly  settled  portions 
of  the  largest  towns  to  obtain  permits  to  erect  light  aerial  lines  in 
such  alleys,  for  the  purpose  of  distribution,  particularly  if  work  is  so 
planned  that  lines  do  not  cross  the  larger  thoroughfares.  The  main 
distributing  pole  for  each  run  is  located  inside  the  alley  as  near  the 
street  line  as  may  be;  a  manhole  is  built  in  the  conduit  at  the  street 
and  alley  intersection,  and  from  this  manhole  a  lateral  duct — prefer- 
ably of  iron  pipe — is  extended  to  the  distributing  pole  and  carried 
up  alongside  of  it  lo  or  15  feet,  so  that  the  cable  may  be  secure  from 
the  attacks  of  street  urchins.  The  general  features  of  this  method 
of  construction  are  shown  in  Fig.  39.     The  cable  to  be  distributed 


KIG.  39. — MANHuLc.  VtliH  LATERAL  CONNECTION. 

readies  the  alley  manhole  in  one  of  the  main  conduit  ducts,  and  is 
then  taken  off  through  the  lateral  up  the  pole  to  a  distributing  box, 
and  here  the  cable  is  fanned  out  and  spliced  to  bridle  wires  that 
connect  it  to  the  open  wire  lines.  The  distributing  box  and  general 
features  of  this  plan  arc  shown  in  Fig.  40. 

Where  alleys  do  not  exist,  it  is  often  feasible  to  buy  or  hire  the 
privilege  of  erecting  a  distributing  line  along  the  rear  and  between 
adjacent  lots.  Such  lines  are  known  as  "Rack-lot  lines."  but  in  con- 
structive features  differ  in  nowise  from  the  regular  alley  nne. 

In  cases  where  neither  alleys  exist  nor  back-lot  rights  can  be  ob- 
tained, a  crow's-nest  distributing  pole  may  be  used.  Ordinarily 
speaking,  two  poles  will  sttftice  for  the  entire  distributing  system  of 
a  single  block,  and  it  must  be  a  very  ob.streperous  set  of  property 
owners  who  cannot  be  coaxed,  cajoled  or  hired  into  granting  the 
necessary  rights.  The  crow's-nest  pole  is  shown  in  Fig.  41.  A  sub- 
stantial bvit  tall  pole  is  provided,  to  which,  through  the  proper  lateral 
duct,  a  cable  is  conducted  from  the  nearest  manhole,  and  ter- 
minated in  a  distributing  box  near  the  pole  top.  The  pole  itself 
is  capped  by  a  wooden  ring  about  5  feet  in  diameter,  carrying  insula- 
tors spared  about  4-inch  centers.  From  the  terminal  box  bridle 
wires  arc  carried    from   the   insulators,   and   from   each  one  a   clear 


span  of  bare  copper — or  preferably  a  twisted  pair — is  strung  to  the 
roof  of  the  subscriber.    This  is  an  exceedingly  valuable,  flexible  and< 
cheap  method  of  distribution,  particularly  where  telephonic  density 
is  not  excessive. 

House-top  distribution  is  accomplished  by  obtaining  permssiaa 
to  extend  a  cable  through  the  usual  iron  pipe  lateral  up  alongside 
the  wall  of  a  building,  usually  on  the  outside,  though  sometimes 
through  an  elevator  well  or  light  shaft,  to  the  roof  and  terminating 


FIG.  40. — ALLEY    LI.NK   lUR 
DISTRIBUTION. 
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the  cable  upon  a  rack,  either  of  iron  or  wood.  From  this  rack,  lines 
may  be  extended  from  all  directions  to  small  fixtures  placed  upon 
other  housetops.  Fortunately,  some  one  of  the  aerial  methods  of 
distribution  thus  outlined  can  be  employed  in  all  but  the  most 
thickly  settled  portions  of  the  largest  cities,  and  by  some  one  of  these 
methods  all  thos(  who  require  but  one  or  two  lines  to  a  building  or 
the  so-called  house-to-house  distribution,  can  be  cared  for  in  a 
cheap  and  satisfactory  manner.  Examined  critically,  however,  none 
of  the  aerial  methods  are  truly  underground  distribution,  as  a  whole 
cable  in  each  case  feeds  into  a  pole  line  or  housetop  fixture,  from 
which  the  true  distribution  in  the  shape  of  subscribers'  drop  wires 
takes  place. 

In  the  central  portions  of  the  larger  cities,  there  is  not  an  ex- 
tensive demand  for  single-line  distribution.  Buildings  are  not  only 
larger  on  ground  plan,  but  higher  and  telephonically  more  densely 
populated.  It  is  rare  to  find  a  half-dozen  of  the  large  modem  office 
buildings  to  a  single  block,  and  the  subscribers  in  eaph  of  these  may 
be  counted  possibly  by  hundreds.  It  will  pay,  therefore,  to  open 
the  street,  put  in  a  manhole,  lateral,  and  run  a  large  cable  to  a  com- 
plete cable  head  in  the  basement  of  any  such  building.  Such  a  sys- 
tem falls  at  once  into  the  category  of  block  distribution,  and  is 
interesting  to  the  telephone  engineer  in  the  comparative  ease  '^•ith 
which  he  can  fill  up  a  lOO  or  200-pair  cable  and  gather  in  a  goodly 
bunch  of  subscribers.  Distribution  is  best  accomplished  by  placing 
a  distributing  manhole  at  each  street  corner,  with  possibly  one  or 
two  additional  ones  intervening.  For  this  purpose  no  better  plan 
is  presented  than  shown  in  Fig.  42.    The  main  conduit  extends  from 
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Street  to  street,  as  ."^hown  at  B.  Superimposed  thereon  the  distribut- 
ing ducts  are  placed  as  indicated  at  A.  As  often  as  may  be.  a  service 
box.  in  reality  a  miniature  manhole,  is  introduced,  from  which  a  lat- 
eral C  runs  to  the  building  to  be  reached.  The  illustration  by  giving 
both   a   vertical   and  perspective  view  makes  this  method  perfectly 
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plain.  Where  a  small  number  of  sub-stations  is  to  be  cared  for  and 
a  less  flexible  and  cheaper  plan  will  suffice,  the  method  of  extending 
the  lateral,  shown  in  Figs.  43  and  44,  will  apply.  In  Fig.  43  the 
distributing  conduits  provide  three  ducts,  and  the  service  box  two 
branches.  On  the  multiple  terminal  system,  two  or  three  such 
boxes  could  be  placed  in  each  block,  and  a  pair  of  200  pair  cables, 
one  for  each   side  of  the  street,   looped  successively  through   each 


FIG.    43. — IRON     SERVICE    BOX    FOR    THREE-WAY    CONDUIT,    TWO    SERVICES. 

building  passed,  giving  a  system  of  almost  perfect  flexibility.  The 
only  drawback  to  this  plan  is  the  necessity  of  opening  the  street 
whenever  access  to  the  distributing  box  is  required.  In  Fig.  44  the 
same  general  idea,  but  still  further  simplified  to  apply  to  a  single 
cable,  is  shown. 

The  only  really  scientific  and  complete  plan  of  underground  dis- 
tribution ever  carefully  worked  out  and  thoroughly  put  into  practice 


FIG.   44. — LATERAL  CONNECTION   TO   MAIN   DUCT.       , 

is  that  devised  by  Mr.  W.  J.  Johnston  and  introduced  in  the  under- 
ground system  of  St.  Louis.  On  the  top  of  the  main  conduit  a  pe- 
culiarly shaped  tile  containing  four  compartments,  as  indicated  in 
Fig.  45,  is  placed.  This  tile  has  side  outlets  on  ether  side  placed  op- 
posite every  property-owner  along  the  conduit  line.  From  these  out- 
lets, either  at  the  time  the  conduit  is  constructed  or  subsequently  as 
may  be  desired,  lateral  ducts  are  extended  to  and  through  the  curb 
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FIG.  45. — JOHNSTON  DISTRIBUTING 
DUCT. 


FIG.   46. — CARRIER  FOR  JOHNSTON 
DUCT. 


wall  of  every  building.  In  the  main  manhole  at  every  street  inter- 
section, the  cable  to  be  distributed  is  potheaded,  and  "Okonite"  ends 
are  spliced  on,  which  are  drawn  through  the  distributing  duct->  A 
and  B..  The  duct  C  is  always  reserved  for  the  carrier — a  contri- 
vance consisting  of  two  iron  hooks  attached  to  a  roller,  shown  in  Fig. 
46,  or  wooden  shoe  of  such  size  as  to  easily  travel  through  the  car- 
rier duct  C.  When  introduced  into  this  duct,  the  iron  nooks  extend 
over  and  reach  into  the  distributing  ducts  A  and  B  on  either  side, 
and  are  of  such  a  height  as  to  pass  directly  opposite  the  center  of 
the  outlet  holes.  Normally,  the  okonite  wires  lie  at  the  bottom  of 
the  ducts  A  and  B.  If  a  house  connection  is  to  be  made  the  carrier 
is  hauled  through  the  carrier  duct  C,  but  prior  to  starting  on  its 
journey  an  okonite  pair  is  lifted  and  placed  in  one  of  the  hooks.  As 
the  carrier  is  drawn  along  the  hook  lifts  this  okonite  pair  away  from 
the  bottom  of  the  distributing  duct  and  out  of  proximity  to  the  re- 


mainder of  the  wires.  Before  the  carrier  starts  workmen  have  been 
placed  in  the  cellar  of  the  building  to  be  connected,  have  found  the 
end  of  the  lateral  duct,  the  location  of  which  has  been  carefully  re- 
corded, and  have  passed  through  this  lateral  a  long  wire  grapple  into 
the  distributing  duct.  When  the  carrier  arrives  opposite  the  desired 
outlet  the  grapple  can  engage  with  the  okonite  pair  that  is  thus  sepa- 
rated from  the  other  wires,  which  is  easily  drawn  into  the  cellar  of 
the  building.  For  elegance  in  design,  complete  independence  of  one 
subscriber  from  all  others  and  the  avoidance  of  frequent  street  open- 
ings, Mr.  Johnston's  method  leaves  little  to  be  desired,  and  is  a 
marked  contrast  to  the  makeshift  plans  so  often  adopted  of  running 
a  cable  from  a  corner  manhole  to  the  nearest  cellar,  and  then  beg- 
ging, buying,  borrowing  or  stealing  right  of  way  through  the  prem- 
ises of  the  various  adjacent  owners  to  reach  all  other  subscribers  in 
the  block. 

It  cannot,  however,  be  denied  that  the  distributing  duct  plan  is 
considerably  more  expensive — at  least,  so  long  as  in  the  cellar-to- 
cellar  plan  circuits  remain  unmolested,  yet  rapidly  increasing  main- 
tenance due  to  injury  inflicted  by  predatory  rats,  mice,  and  the  ma- 
licious small  boy,  coupled  with  the  fact  that  property  owners  are 
awakening  to  the  idea  that  for  long,  telephone  companies  have  been 
obtaining  a  valuable  concession  for  nothing,  and  are  beginning  to 
charge  rental  for  such  rights — causes  the  extra  expense  of  the  distrib- 
uting duct  to  become  significant. 


Municipal   Electrical    Control. 

At  the  recent  Richmond  meeting  of  the  International  Associa- 
tion of  Municipal  Electricians,  Captain  William  Brophy  gave  a 
history  of  the  municipal  electrical  (department  of  Boston,  which 
brings  out  in  a  striking  manner  the  evils  incident  to  municipal 
electrical  control,  even  vi^hen  it  relates  to  what  may  be  con- 
sidered to  some  extent  a  legitimate  function  of  city  government. 
With  such  a  condition  existing  in  the  city  of  Boston,  one  can 
imagine  what  the  situation  in  other  cities  and  towns  would  gen- 
erally be  were  the  municipal  ownership  of  electrical  plants  the 
rule.  Such  plants  as  are  at  present  in  operation  are,  so  to  speak, 
on  their  good  behavior  owing  to  the  weakness  of  the  municipal 
ownership  movement  and  the  watchfulness  of  critics,  yet  in- 
stances of  incompetency  and  fraud  are  by  no  means  rare.  To 
any  who  may  believe  in  the  theory  of  municipal  ownership  we 
particularly  commend  the  narrative  of  Captain  Brophy,  for  from 
it  he  may  gain  an  idea  of  the  manner  in  which  the  theory  is  apt 
to  work  out  in  practice.     He  said  : 

Boston's  first  experience  in  the  supervision  and  control  of 
electrical  construction  began  in  1890  under  an  act  of  the  Mas- 
sachusetts Legislature,  permitting  all  cities  in  the  State  to  ap- 
point an  Inspector  of  Wires,  whose  duty  was  to  inspect  all  overhead 
wires,  their  insuht'ng  supports,  regulate  their  height  over 
buildings,  and  cause  to  be  removed  all  "dead"  or  unused  wires, 
cause  also  to  be  placed  in  all  low  potential  circuits,  at  the 
point  where  they  enter  buildings,  a  safety  device  to  prevent 
the  flow  of  excessive  or  dangerous  currents  therein,  and  to  in- 
spect all  wires  within  buildings  designed  to  carry  electric  cur- 
rents for  electric  light  and  power.  Froni  motives  of  economy 
the  superintendent  of  Fire  Alarm  Telegraph  was  made  Inspector 
of  Wires.  In  the  first  named  position  he  was  responsible  and 
subordinate  to  the  fire  commission,  composed  of  three  mem- 
bers, while  in  the  latter  he  acted  independently  of  them,  and 
was  directly  responsible  to  the  Mayor  to  whose  efforts  the 
passage  of  the  law  creating  the  inspection  of  wires  department 
was  largely  due.  The  police  signal  system  was  not  in  charge 
of  the  superintendent  of  fire  alarm  telegraph,  for  the  reason  that 
the  police  department  is  in  charge  of  a  commission  appointed  by 
the  Governor  of  the  State,  the  city  being  obliged  to  furnish  such 
sums  for  its  support  as  this  commission  may  demand,  so  that 
we  had  two  elecrical  departments  where  one  would  suffice. 

The  efficiency  of  the  new^  department  created  and  placed  in 
charge  of  the  inspector  of  wires  can  best  be  determined  by 
the  qualifications  of  the  men  employed  therein.  The  head  of  the 
department  had  no  previous  experience  with  applied  electricity 
outside  the  fire  alarm  system,  and  his  most  intimate  friends  have 
never  accused  him  of  a  desire  to  explore  other  fields  of  applied 
electricity  during  his  term  of  office. 

This  department  was  not  subject  to  the  very  excellent  civil 
service  law  of  Massachusetts,  and  as  a  result  a  grand  scramble 
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began  among  the  iiuic  biaif^mcn  pa^i  and  present,  members  of 
the  city  government  and  their  followers  for  positions  therein, 
and  the  result  will  show  how  successful  their  efforts  proved. 
The  working  force,  aside  from  the  clerical,  was  divided  into  two 
divisions,  the  exterior  and  the  interior,  and  at  the  head  of  each 
was  placed  a  chief  inspector,  the  first  having  to  do  with  over- 
head construction,  the  second  having  to  do  with  by  far  the  most 
important  branch — electrical  construction  within  buildings. 
Chief  Inspectors  were  appointed  and  given  charge  of  the  men  in 
each  i>i  these  divisions.  The  Chief  of  the  overhead  division  had 
had  large  experience  in  overhead  construction,  for  the  fire  alarm 
•system,  having  been  employed  in  that  department.  It  is  need- 
less to  say  that  he  was  not  the  choice  of  politicians,  and  his  lack 
of  experience  on  high  tension  work  was  made  the  most  of  by 
them,  but  as  their  followers  were  only  adept  at  wire  pulling  of 
a  nature  that  would  not  (jualify  them  as  electrical  experts,  they 
could  not  prevent  this  man's  appointment.  Of  those  given  him 
as  assistants,  but  few  would  l)c  employed  by  any  private  corporation 
or  firm. 

The  most  important  task  of  this  department  was  that  of  in- 
terior division,  as  the  men  therein  were  to  pass  upon  the  work 
of  the  most  vital  importance  to  the  community- — interior  wir- 
ing performed  by  the  most  intelligent  workmen  employed  in  the 
electrical  business.  The  Chief  Inspector  had  previously  been 
cmplf)yed  in  a  very  humble  position  in  a  lamp  factory,  and  for 
a  short  time  in  a  very  subordinate  position  by  one  of  the  electric 
lighting  companies,  but  at  the  time  of  his  appointment  he  was 
employed  in  the  fire  alarm  department.  This  man  who  was 
honest  and  sincere  had  no  previous  training  that  would  qualify 
him  to  do  electrical  construction  or  pass  upon  that  done  by 
others.  Three  more  men  were  selected  as  inspectors,  all  of 
whom  were  engaged  in  humble  but  honest  callings  which  could 
not  be  said  to  be  suitable  training  schools  in  which  they  could 
receive  a  proper  instruction  for  the  important  work  they  were 
authorized  to  do,  and  sec  that  others  did;  one  was  engaged  in 
tending  the  gates  at  a  railway  crossing,  his  duties  being  to  close 
the  same  on  the  approach  of  trains  and  o])cn  them  when  they 
passed;  another  was  engaged  in  trimming  and  cleaning  arc 
lamps  for  street  lighting,  while  the  third  was  engaged  as  a 
helper  in  an  establishment  where  dynamos  were  manufactured: 
mechanical  or  electrical  knowledge  he  did  not  possess  in  the 
silghtest  degree.  Those  most  deeply  interested  in  the  suc- 
cess of  this  new  <le|)artment,  viz.,  the  electrical  and  insurance 
interests;  those  who  believed  it  would  add  greater  security  to 
the  community,  give  security  to  the  hones*,  contractor  by  forc- 
ing the  unscru|)uli>us  or  ignorant  to  bring  the  standard  <if  work 
and  material  up  to  the  highest  point,  reduce  the  losses  by  tiro 
due  to  electricity  and  the  cost  of  insurance,  were  not  only 
disappointed  but  disgusted  to  see  the  aim  and  purpose  for  which 
it  was  created  perverted  by  its  organization  as  a  nursery  for  the 
prftitical  heelers.  No  confidence  was  or  c<iuld  be  placed  in  thi^ 
organi/ali'in  by  those  most  directly  interested  or  the  jiublic  in 
general.  The  newly  (1cdge<l  inspcct'trs  were  looked  upon  with 
amusement  bnrtlering  on  contempt  by  all  who  were  engaged  in 
all  braiuhes  nf  the  electrical  business,  front  llu  highest  official^ 
in  the  jniblic  utilities  comp,inics  to  the  workmen  and  heljicrs. 

f^tic  <if  the  tasks  sjiecifically  assigned  to  this  department  wa^ 
the  removal  of  "«lead"  or  unused  wires.  Notice  was  to  be  served 
on  the  owners  thereof  to  remove  them,  an<I  in  the  event  of  fail- 
ure to  do  so.  they  were  to  be  removed  at  the  expense  of  the 
owner.  Hundreds  of  miles  an<l  thousands  of  pounds  of  such 
have  been  removed  by  this  department  and  its  successor.  b>i. 
no  effort  has  been  made  lo  find  the  owners  thereof  or  to  collot 
the  cost  of  such  removal,  the  failure  to  do  so  being  a  direct  vi<i 
lation  of  the  law  creating  this  department.  The  reason  for  this 
failure  (o  comply  with  the  law  was  obvious,  it  gave  employment, 
or  rather  |»Iaces,  to  a  greater  number  of  the  political  workers 
than  would  be  the  case  were  the  owners  of  wires  no  longer  com- 
pelled to  remove  the  same.  Tlie  city  of  Ronton  has  spent  thon- 
^ands  of  dollars  in  the  performance  of  this  work  tinlawfully.  .is 
a  gift  to  private  in<lividuaU  an<l  corporations  owing  to  ihe  be- 
trayal of  its  interests  by  its  trusted  (  i* )  agents 

This  electrical  de))arlment-  was  tolerated  or  |>ermitlcd  to  e\i-t 
until  i8o4  It  acconijdished  little  or  nothing  up  to  that  time 
<Mher  than  help  deplete  the  fun-ls  in  the  city  treasury;  and  it 
failed  to  inspire  the  cotifidence  of  any  who  had  direct  dealings 


with  it.  The  fire  underwriters  kept  up  their  excellent  inspec- 
tion service  just  the  same  as  they  had  done  before,  which  they 
would  not  have  done  had  this  electrical  bureau  deserved  their 
confidence. 

Previous  to  1894  a  public  demand  for  the  removal  of  over- 
head wires,  poles,  and  fixtures  from  the  streets  of  Boston  wis 
made  that  could  not  be  ignored,  and  which  resulted  in  the 
passage  of  Chapter  454,  Acts  of  1894,  which  authorized  the 
mayor  of  the  city  of  Boston  to  appoint  a  commissioner  of 
wires,  who  should  have  charge  of  a  department  of  said  city  to 
be  known  as  the  wire  department.  He  was  to  receive  an  anntul 
salary  of  five  thousand  dollars  and  to  hold  office  for  three  years 
from  the  date  of  his  api)ointment.  It  was  made  his  duty  and 
he  was  given  exclusive  authority  to  cause  to  be  removed  from 
the  streets  within  a  prescribed  section  which  included  the  busi- 
ness portion  of  the  city,  all  wires,  cables  and  conductors  and  '.Ix 
poles  and  fixtures  for  the  support  of  the  same,  with  the  excep- 
tion of  long  distance  telephone  and  the  trolley  wires  of  the 
street  railways.  This  work  was  to  be  completed  prior  to  the 
first  day  of  January,  1900,  when  the  wire  department  would  cease 
to  exist.  The  commissioner  was  given  power  to  designate  the 
manner  in  which  all  wires  and  cables  should  be  run  on  or  from 
poles  and  from  fixtures,  and  all  the  powers  and  duties  exercised 
by  the  inspector  of  wires  were  transferred  to  him.  that  office 
being  abolished.  He  also  designated  the  streets  in  which  under- 
ground conduits  were  to  be  laid  and  the  manner  in  which  it 
should  be  done,  but  granting  of  permits  to  set  poles  was  done 
by  the  board  of  aldermen.  It  will  be  seen  then  that  this  depa*- 
mcnt  was  given  the  supervision  of  practically  everything  c\ 
trical  in  the  city  of  Boston. 

It  was  earnestly  hoped  by  those  who  labored  for  the  passage 
of  the  law  creating  this  department,  that  profiting  by  early  ex- 
perience the  head  of  this  department  would  be  selected  from 
among  those  whose  education,  training  and  electrical  experience 
would  eminently  fit  them  to  fill  such  an  important  posit i,.n  hir 
they    were  again   doomed  to   disappointment. 

.\t  that  time  the  fire  department  was.  as  before  stated.  unOT 
the  charge  of  a  commission   consisting  of  three  inembers.  aihl 
justly  or  unjustly,  it  had  been  the  subject  of  the  severest  kind  of 
criticism    for  a   long  time.      It    was   charged  by    the   fire  under- 
writers and  many  large  and  influential  property  holders  that  it 
was   inefficient     as    a     whole    and    its    members    incompetent,    and 
a  demand  f<»r  the  removal  from  oflfice  and  the  appointment  of 
single  conimissioner  in  their  stead  was  so  persistently  urged  tb. 
the  mayor  appointed  a  commission  of  three  eminent  citizens  • 
make  an  investigation  of  the  condition  of  the  fire  department. 

The  report  of  this  commission  was  adverse  to  the  fire  coi 
mission,   and    notwithstandmg   the   fav<irablc   report    of   a   joint 
committee  of  the  bc»ard  of  aldermen  and  city  council,  wh<>  '.^n- 
dcrtook  to  make  an  investigation  on  their  own  account.  •• 
foregone    omdusion    that    this    three-headed    fire    comr 
would    be    abolished    by   the    Massachusetts    Legislature,   and 
single   commission  substituted  therefor.     You   can   imagine  tl 
feelings   of  bitter  disappointment   and  surprise   with   which  th 
tire  underwriters,  large  pr<iperty  holders  and  those  engaged    ■. 
the  electrical  business  received  the  announcement  by  the  may   • 
that  he  intendecl  to  appoint  as  wire  commissioner  a  member     1 
ibis  board   that   h.Til   been  so   long  the  subject   of  adverse  cr  ■ 
icism.      The  reason  given  by  hint  for  making  the  selection  w.-i  . 
that   as  fire  c<immissir.ner   this  gentleman  bad  under  his  imr- 
diate  charge    the    fire   alarm    telegraph,   and   for    that   re., 
must  be  thoroughly  equipped  with  all  the  technical    kn- 
that    the   head   of   this   new   department    should   possess.      .X* 
matter  of  fact,  however,  he  had  never  acquired  even  a  speaki:is' 
acqtj?intance  with  applied  electricity  in  any  form  whatever.     Ho 
had   served   his   party   well   however  in   elective   and   appointiv 
offices  and  was  ambitious  to  secure  future  political  preferme-it 
in  the  attainment  of  which  he  would  have  been  seriously 
caj»ped  had  he  been  ignoniiniously  legislated  out  of  his  ]■ 
as   fire  conimissioner.     This  is   the   real   reason    given   by  tli<'  r 
who  were  stipposed  to  know,  for  this  appointment. 

The    entire    force    in    charge    of    the    inspector    of   wires    w 
turned  over  to  the  commissioner  of  wires  who  proceeded   to  ad' 
enough  men  to  make  the  force  large  enough  to  add  dignity  an  1 
responsibility  to  a  position  with  the  comfortable  «alary  of  five 
thousand  dollars  per  annum:  provide  places  for  his  personal  fol- 
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owers,  and  those  of  a  few  of  llic  oilier  shining  i)oliticai  lights. 

The  organization  of  the  wire  department  was  what  might  be 
•xpccted    under    the    circumstances.    To    the    overhead    and     inte- 
rior divisions  of  the  old   department   was  added  the  underground, 
the  force  in  which  consisted  of  seven  men,  as  follows:  A  chief 
inspector;    one    civil    engineer;    two    electrical    engineers;    one 
Iraftsman  and  two  ordinary  plain  every  day  inspectors.     The  latter 
could    have    performed   all    ihc    useful      work    required    of    this 
division,  and  as  those  who  constructed  conduits  made  their  own 
plans  and  drawings,  submitting  copies  of  the  same  for  the  ap- 
proval of  the  wire  commissioner,  the  draftsman  was  not  over- 
worked, nor  was  he  a  crying  necessity;  and  as  they  employed 
their  own  civil  engineer  such  an  ofticial  in  the  wire  department 
proved  to  be  superfluous.     They  also  determined   the  merits   of 
their  underground  cables  and  conduits  and  saw  to  it  that  they 
came  up  to  the  standard  called  for  by  the  specifications  as  to 
conductivity,    insulation    and    material,   so   that   the    two   young 
gentlemen  (both  very  worthy)  who  were  employed  as  electrical  engi- 
;neers  were  not  an  actual  necessity  to  the  department  in  that  capacity. 
Of  this  entire  force  not  one  had  any  previous  knowledge  or' 
experience  in  the  construction  or  maintenance  of  underground 
conduits,    cables    or    conductors.      To   nearly   all,    the    proper    mix- 
,  ture  of  mortar  or  concrete,  the  method  of  laying  conduits,  the 
construction  of  manholes,  the  drawing  in  of  cables  and  splicing 
t  the  same  was  a  sealed  book.     It  will  readily  be  seen  that  the  di- 
rection and  supervision  of  this  important  work  could  not  be  un- 
'  dertaken    by   this    class    of    men    and    to    attempt    to    do    so    would 
be  little  less  than  a  roaring  farce.     They  were  sent  out  to  roam 
'  over  the  trenches,  ostensibly  to  inspect  and  supervise  the  works 
while   the   only   work   actually   performed   was    to   obtain   from 
those  in  charge   the  number  of  ducts,   length   in   feet,  kind,   length 
'  of  cable,  and  kind,  to  be  incorporated   in  the  annual  report  of  the 
department. 

The  excellence  of  the  underground  electric  system  owned  and 
operated  by  the  electrical  companies  is  due  to  their  determina- 
tion to  construct  them  in  the  most  thorough  and  substantial 
manner  possible,  and  to  render  the  disturbance  of  the  surface  of 
•  the  streets  unnecessary,  and  is  not  due  to  the  knowledge,  expe- 
rience and  forethought  of  the  commissioner  of  wires  and  the 
class  of  men  under  him  whom  I  have  described.  The  telephone 
company  had  years  of  experience  in  the  construction  of  under- 
ground conduits  before  the  organization  of  the  wire  departme.it, 
and  a  force  of  experienced  engineers  and  workmen  in  its  em- 
ploy, while  those  who  for  the  first  time  began  the  construction 
of  conduits,  secured  ex-perienced  engineers  and  men  from  other 
portions  of  the  country  who  needed  no  instructions  from  the 
commissioner  of  wires  or  his  underground  division.  While  the 
private  coinpanies  could  secure  men  of  large  experience,  Boston 
would  not,  as  it  would  be  considered  little  short  of  an  act  of 
treason  for  the  mayor  or  the  head  of  a  department  to  employ 
any  but  residents  of  Boston,  and  above  all  voters  therein. 

The  overhead  division  was  originally  in  charge  of  a  chief  in- 
spector,  but    in    this   more   pretentious   department   it    was   sub- 
divided  into  the  overhead  and  dead  wire   divisions,   and  an   as- 
sistant to  the  chief  inspector  placed  over  each,  three  men  being 
employed  to  perform  the  duties  that  could  be  easily  performed 
by  one.     The  methods  pursued  in  this  division,  under  this  new 
arrangement,  I  will  not  give  here  in  detail  other  than  to  say  that  a 
more  ingenious  method  to  accomplish  as   little  as  possible  with 
the  greatest  possible  number  of  employees  could  not  be  devised. 
The  interior  division  remained  as  it  originally  was,  no  change 
'    being  made  therein.     There  were  two  reasons  for  this.     Owing 
i     to  the  open  and  severe   criticism  of  its   original  makeup  it  wa-. 
'<!    not  deemed  best  to  inject  into  it  any  of  those  who  were  bei.ng 
placed   in   the    department   mainly    for   political    reasons;   again. 
the  public  eye  was  not  fixed  on   the  wires,  fixtures,  etc.,  in  the 
{     interior  of  buildings,  but  on  the  then  unsightly  poles  in  the  street 
f     and  fixtures   on   the   house   tops,   together   with   the  wires   they 
were  designed  to  support.     They  had  made  a  demand  for  their 
removal  and  they  watched  the  progress  made  in  bringing  about 
this  much-desired  result.     There  were  those  in   the  community 
(shrewd  observers)   who  were  uncharitable  enough  to  say  that 
the  commissioner  of  wires  would  use  his  position  to  make  people 
forget  the  fact  of  his  long  connection  with  the  fire  commission, 
the  abolition   of  which   seemed  necessary  for  the   public   good: 
1     and  for  his  political  advancement  towards   the  firi^t   goal   of  hi- 

n 


ambiti(jn— the  mayoralty  of  the  city  of  Bo-ton,  by  causing  the 
removal  of  the  overhead  wires  well  within  the  time  limit  -et 
by  law;  consequently,  he  had  no  time  to  devote  to  the  interior 
division.  This  did  not  prove  to  be  a  misfortune.  The  men  em- 
idoyed  therein  were  honest,  industrious  and  possessed  of  a  de- 
sire to  become  proficient  in  their  calling,  and  under  proper  in- 
struction and  direction,  they  made  rapid  strides  forward,  .\ddi- 
ticms  to  their  number  were  very  few  and  were  made  with  care 
as  to  their  qualifications.  Owing  to  a  wholesome  fear  of  jjublic 
opinion,  this  branch  of  the  wire  department  was  not  made  a 
resting  place  for  political  camp  followers. 

Owing  to  -he  inexperience  of  the  commissioner  of  wires  and 
his  ardent  desire  to  cause  the  streets  to  be  clear  of  overhead 
wires  well  within  the  time  limit,  the  amount  of  conduit  construc- 
tion which  he  decreed  should  be  done  was  far  in  excess  of  whit 
should  have  been  attempted  during  the  laic  season  of  1894. 

Owing  to  this  mistake,  when  the  season  arrived  when  the 
excavation  of  streets  should  be  discontinued,  a  large  amount  of 
work  still  remained  to  be  done.  This  led  to  serious  misunder- 
standing between  him  and  those  engaged  in  the  construction  of 
underground  conduits,  he  contending  that  they  were  trying  to 
embarrass  him  by  not  prosecuting  the  work  diligently,  while 
they  with  truth  contended  that  such  was  not  the  case.  This  dis- 
agreement was  intensified  by  the  reports  made  by  the  under- 
ground force  who,  knowing  well  the  feelings  of  their  chief  were 
quick  to  note  any  delays  due  to  lack  of  material  or  unavoidab'e 
causes  and  magnify  them.  As  the  season  drew  near  when  work 
of  this  nature  should  end,  the  commissioner  of  wires  became 
possessed  of  an  inten.se  desire  to  emulate  the  example  of  former 
Mayor  Grant,  of  New  York,  and  lead  a  brigade  armed  with 
axes  to  cut  down  the  poles  found  standing  in  the  street  after 
:\  given  date.  There  were  two  serious  objections  to  the  carry- 
ing out  of  this  programme.  Owing  to.  the  narrowness  of  ihc 
streets,  tall  poles  in  falling  would  crash  into  the  walls  of  build- 
ings standing  thereon,  and  cause  the  suspension  of  traffic  for 
an  indefinite  period,  and  the  streets  of  the  city  and  business 
houses  would  be  plunged  into  darkness.  This  led  him  to 
cause  an  investigation  of  the  subject  by  one  in  whom  he  had 
great  confidence,  the  result  of  which  was  that  the  amount  of 
work  decreed  to  be  done  was  greatly  in  excess  of  what  could 
be  accomplished  within  the  time  allotted  therefor;  and  for  this 
mistake  those  prosecuting  the  work  could  not  be  blamed,  as 
with  the  utmost  diligence  the  work  could  not  be  completed  until 
well  into  February,  and  the  connections  could  not  be  made  to 
the  underground  system  and  the  poles  and  overhead  wires  re- 
moved until  much  later  in  the  spring  months;  that  the  cost 
i)f  construction  was  very  much  greater  during  the  winter  than  it 
would  be  during  the  summer  season,  and  nothing  was  to  be 
gained  by  delays  in  the  prosecution  of  the  work.  In  the  face  of 
these  plain  facts,  the  picturesque  and  realistic  campaign  planned 
against  the  poles  and  overload  wires  had  to  be  abandoned, 
thereby  avoiding  serious  inconveniences,  if  not  positive  danger 
to  the  public  and  costly  litigation  to  the  city.  There  were  many 
who  regretted  that  this  ofticial  did  not  carry  out  his  threat  to 
the  fullest  extent,  thereby  bringing  forcibly  to  the  attention  of 
the  authorities  the  evils  that  are  sure  to  follow  the  vicious  prac- 
tice of  the  appointment  to  this  important  position  as  a  reward 
for  political  services. 

Soon  after  the  organization  of  the  wire  department,  the  polit- 
ical complexion  of  the  municipal  government  underwent  a 
change,  but  to  the  credit  of  the  mayor  then  elected  he  made  no 
attempt  to  reward  his  friends  and  their  followers  for  political 
work  ii'  his  behalf  through  the  medium  of  the  pay  roll  of  this 
department.  At  the  expiration  of  his  term  the  party  oppo-^eJ 
to  him  again  came  into  power,  and  although  the  commissioner 
of  wires  was  of  the  same  political  faith,  it  was  decreed  that  he 
must  be  transferred  to  the  head  of  another  department  to  make 
room  for  another  who  was  a  powerful  political  factor,  in  fulfill- 
ment of  a  promise  made  before  election  that  he  should  be  ap- 
pointed as  the  head  of  a  department  with  a  salary  of  not  less 
than  five  thousand  dollars  per  annum.  The  commissioner  of 
wires  strongly  opposed  this  transfer  from  the  wire  departmen'. 
as  he  very  much  desired  to  remain  therein  until  the  work  en- 
trusted to  it  w?s  completed,  the  credit  for  which  he  could  then 
take  to  himself  and  receive  the  plaudits  ox  his  political  friends, 
•  and   pos^^ibly   the  public,  or  at  least  a  portion  of  it.     But  knowing 
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well  that  his  appointment  was  purely  a  political  one,  and  being 
a  loyal  party  man,  he  yielded  and  vacated  the  office  of  wire  com- 
mibsioner  to  assume  the  duties  of  another  equally  remunerative 
one. 

The  new  commissioner  was  as  reluctant  to  accept  the  position 
as  his  predecessor  was  to  resign  it,  as  he  desired  to  be  appointed 
to  the  head  of  a  department  with  the  duties  of  which  he  claimed 
he  was  familiar.  He  frankly  proclaimed  that  he  did  not  possess 
the  qualifications  most  essential  to  a  successful  administratioj 
of  the  affairs  of  this  department,  but  the  powers  that  were  con- 
signed him  to  this  position  against  his  will.  He  did  not  obtain 
the  position  through  lai^c  pretenses,  by  having  it  proclaimed 
from  the  house  tops  that  lie  was  the  very  and  only  man  for  the 
position;  he  frankly  admitted  his  appointmcnl  was  for  purely 
political  reasons,  and  as  his  tenure  of  office  was  very  uncertain, 
he  would  not  attempt  to  acquire  the  technical  knowledge  that 
he  felt  the  head  of  the  department  should  possess.  He  trusted 
to  his  subordinates  in  whom  he  had  faith  to  bring  the  work  '^i 
the  de|>arlment  to  a  successful  issue,  and  never  failed  to  give  to 
each  the  credit  to  which  they  were  entitled.  It  can  be  said  that 
during  his  term  of  office  the  department  reached  its  highest  state 
of  efficiency,  althoUKh  having  dumped  upon  it  men  who  could 
not  be  provided  for  in  other  departments,  and  whose  politic.-».l 
friends  insisted  on  being  [>laced  on  some  one  of  the  city's  pay 
rolls.  Although  a  believer  in  the  doctrine  that  "To  the  victor 
belongs  the  spoils,"  he  quickly  saw  the  evil  of  applying  the 
spoils  system  to  a  department  designed  a.-,  a  protection  for  the 
pui>lic,  and  in  his  heart  condemned  'it.  To  most  of  you  it  i-> 
not  necessary  to  mention  the  name  of  this  gentleman.  He  is  a 
past  member  of  this  .\ssociation;  most  of  you  have  met  him  at 
one  of  your  conventions,  while  some  of  yon  have  partaken  of  his 
generous  hospitality  in  the  "Hub  of  the  Universe,"  and  I  am 
sure  all  who  have  known  him  have  none  but  the  pleasantest 
recollections  of  this  glorious  good  fellow  so  full  of  generous 
impulses. 

Shortly  before  the  expiration  of  the  term  of  office  of  this  coni- 
minsioner,  another  change  in  the  political  complexion  of  the  city 
government  took  place,  and  it  was  well  understood  that  ihc 
mayor-elec*  would  not  reappoint  him;  it  was  also  given  out  that 
he  would  appoint  some  one  thoroughly  equipped  for  the  posi- 
tion; but  those  whf>  luipcd  to  see  such  an  a|)pointment  nndc 
were  aRain  disappointed  as  the  selection  made  brought  the  of- 
fice to  the  lowest  level  it  could  possibly  reach,  and  one  it  is 
sincerely  hoped  it  will  never  reach  again. 

The  mayor  announced  himself  as  a  business  mayor  before 
election,  opposed  to  the  practice  of  borrowing  money  to  meet 
current  expenses,  and  favored  an  increase  of  the  tax  rate  so  that 
this  could  be  avoide<l,  and  pledged  himself  to  conduct  the  af- 
fair* of  the  city  on  business  principles,  and  to  the  surprise  of 
tnoHi  people,  he  was  elected.  He  immediately  set  about  se- 
curing the  passage  of  an  act  by  the  Legislature  to  increase  the 
tax  rate,  hut  he  found  himself  bitterly  opposed  in  this  by  the 
menibrrs  of  his  own  party,  many  of  them  thinking  it  would  in- 
jure the  party  to  touch  the  pockets  of  the  people  in  this  way. 
Rut  there  wa.s  that  contingent  in  the  Legislature  who  are  al- 
ways open  to  conviction — for  a  consideration  in  the  fofm  of 
official  patronage.  Among  these  he  cast  about  to  secure  enoURh 
voles  to  pass  his  pet  mcastire.  but  in  order  to  do  so  he  was 
obliged  to  promise  to  make  appointments,  all  of  which  did  not 
appeal  to  his  best  judgment.  One  member  demanded  as  the 
price  of  his  support  of  this  measure  the  position  of  commie- 
sinner  of  wires.  This  was  considcrc*!  a  pretty  stiff  price  to  pay 
(or  the  service  to  be  rendered,  and  was  not  readily  agreed  to. 
but  as  votes  in  stifticicnt  number  were  difficult  to  *ec»ire.  the 
terms  named  were  reluctantly  accepted  so  that  the  third  appoint- 
ment to  the  office  of  commissioner  of  wires  during  its  short 
existence  was  secured  through  what  looked  very  much  like  a 
corrupt  political  bargain,  a  vote  and  influence  (if  there  was  any> 
being  secured,  the  price  therefore  being  the  sum  of  five  thou- 
sand didlars  per  annum  for  a  term  of  two  yeais  to  he  paid  in 
irontlily  or  weekly  installments  from  the  city  treasury.  So 
eager  was  this  person  to  secure  this  princely  salary  to  himself, 
that  ho  took  po«ivcs«iion  of  the  oflice  immediatrly  after  his  ap- 
pointment, although  serviuT  as  a  legislator  for  a  long  time 
after:  but  his  presence  was  not  missed  and  the  department  ben- 
ctitted  bv  his  absence,  and  would  have  derived  far  greater  h-.,. 


cfit  had  he  remained  away  during  his  whole  term  of  office 

In   1898  the  Legislature  extended  the  life  of  the  wire  depar- 
ment  for  a  term  of  ten  j-ears,  dating  from  the  first  day  of  Jar. 
uary,  1900,  but  limiting  its  operations  to  clearing  but  two  mi  ■. - 
of  streets  each  year,  whereas  it  had  caused  an  average  of  o, -.: 
seven  miles  per  year  to  be  cleared  up  to  that  time.     Before  •,: 
close  of  the  retiring  commissioner's  term  in  May,  1900.  he  rec^r 
mended  a  substantial  reduction  in  the  working  force  of  the  i, 
partment  owing  to  the  reduced  amount  of  work  to  be  performt. 
which  was  done;  later  the  mayor  demanded  that  a  further  rt 
duction  be  made,  which  was  also  done  without  impairing  tV. 
effieciency    of    the    department,    thus    reducing    the    amount    pa]< 
for    salaries    from    $54,773    to    $36,000,    a    reduction    of    ab«:'\r 
per  cent.     The  mayor  at  this  time  declared  that  he  woul  ' 
approve  the  appointment  of  a  single  man  whose  services  wac 
not  needed,  no  matter  who  desired  it.     He  held  to  this  resola-l 
lion  until  a  few  appointments  had  to  be  made,  as  he  claimed  1 
jjayment  for  votes  secured  at  the  state  hpuse,  but  some  moaAsj 
later  the  bauble  of  a  renomination  was  dangled  before  him  and 
held   beyond   his   reach   until   he   finally   turned  the  various  de- 
partments over  to  what  is  said  to  be  the  worst  gang  of  polit- 
ical spoilsmen  that  ever  infested  the  City  Hall.     Every  depan- 
ment  except  the  fire  and  police  was  filled  to  overflowing,  andl 
the  wire  department  came  in  for  its  share,  every  device  possibl?! 
was  resorted  to  to   find   an  excuse  for  the  employment  of  tbcl 
friends   of  the  "gang."     The  expenses  of  the  wire  departmeatl 
were  the   largest  in  its  history.  94  per  cent,  of  which  was  forj 
fixed  salaries;  the  barrier  so  long  erected  between  the  interic 
division  and  the  spoilsmen  was  finally  broken  down,  and  it 
invaded;  work  was  undertaken  with  which  the  department  lu4 
by  the  terms  of  the  law  creating  it.  nothing  to  do.  some  of  wl 
was  as  profitable  to  the  community  as  bailing  water  from 
side  of  the  harbor  and  pouring  it  into  the  other,  or  taking  tl 
census  of  a  graveyard — for  the  purpose  of  securing  votes. 

This  "business"  mayor  made  some  of  the  worst  appointment 
ever    witnessed   during  the    history   of  the  city,   for   instance,  ]| 
milk  dealer  as  su|)erintcndent  of  public  buildings,  and  the  keej 
of  a   small  cigar  stand,  in  which  calling  he  was  not   a  shininij 
success,  as  commissioner  of  wires. 

With   nearly   every   department    packed   with   their   followersl 
this  "business"  mayor  and  the  spoilsmen  who  had  him  so  comi 
pletely   under    their    control,    felt    that    his   re-election    was  ail 
sured.  but  he  went  out  of  office  the  most  discredited  official,  ao<| 
with   the   largest   vote   cast  against   him   of  any  man   that  evej 
occujiied  his  position.     His  successor  is  a  man  of  national  reptil 
tation  and  is  expected  to  give  the  city  a  clean  and  honest  adraiii| 
istration.     One  of  his  earliest  and  most  commendable  acts 
to  notify  the  person  who  masqueraded  as,  and  drew  the  Mlarl 
of,  the  commissioner  of  wires,  that  his  valuable  services  could  bl 
dispensed  with.     1   am  not  personally  acquainted  with  the  gcr| 
tleman  who  has  been  appointed  to  this  position.     It  i- 
he   has  been  a  successful   business  man  and  is  conn> 
one  or  two  financial  institutions  and  is  an  active  polr 
the  time  of  his  appointment  he  was  a  member  of  th< 
election    commissioners,    an    institution    peculiar    in 
believe.     What   special   qualifications  are   claimed   for 
would  call  for  his  appointment  I  hav'c  not  heard.    If  it  is  on  a-l 
count  of  his  financial  ability,  surely  in  a  department  whose  ai| 
nual  expenditures  amount  to  $60,000.  94  per  cent,  of  which 
f«»r   6xed   salaries,   the   payment    of   $5,000   for    the   proper  dil 
bursement  of   $.^.600   is    rather    high    priced  financiering.     But  litt 
has   been   heard   of   him   in   his  new  position   up  to   .\ugust  j| 
when  the  following  item  appeared  in  the  Boston  papers: 

"Wire  Commissioner  Kennedy,  who  has  been  pesterr 
months  by  the  Democratic  leaders  to  make  changes  in  hi^ 
partment,  has  at  last  yielded,  and  to-morrow  three  new  m- 
will  report  to  take  the  places  of  the  three  removed.  The  nc 
appointments  are  Patrick  J.  HefTernin.  Patrick  F.  Hopkins  ai 
William  Hogarty.  The  first  named  was  for  several  yea 
an  official  in  the  water  department,  and  he  was  one  of  the  ma' 
who  had  to  retire  when  Mayor  Hart  took  the  reins  more  iha 
two  years  ago.  Mr.  Hopkins  is  a  well-known  ward  i"  Demj 
crat.  and  Mr.  Hogarty  has  been  prominent  among  sporting  mci 
and  is  a  close  personal  friend  of  John  L.  Sullivan.  Oth' 
changes  are  looked  forward  to  in  the  city  collector's  office  a 
the  wire  department  during  the  coming  week." 
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It  will  be  noticed  that  these  men  are  to  take  the  places  of 
others  removed,  and  that  no  attempt  is  being  made  to  reduce 
the  force  that  is  costing  at  least  50  per  cent,  more  than  it  should; 
and  that  the  changes  have  been  made  to  please  the  Democratic 
leaders  rather  than  for  the  benefit  of  the  public.  The  fact  that 
one  v^^as  formerly  connected  v^^ith  another  city  department  and 
was  removed  by  a  Republican  mayor,  and  that  the  other  is  a 
well-known  Democrat  of  Ward  17,  will  be  sufficient  evidence  'ro 
satisfy  the  Democratic  leaders  as  to  their  qualifications  for  any 
position  in  the  wire  department;  but  to  find  the  true  reason  for 
the  appointment  of  the  person  who  has  been  "so  prominent 
among  sporting  men  and  is  a  close  friend  of  John  L.  Sullivan,"' 
ex-champion  pugilist  of  the  world,  is  a  difficult  problem  for 
you  and  me.  Perhaps  the  better  way  would  be  to  write  direct 
to  Commissioner  Kennedy  who  would  no  doubt  give  such  con- 
vincing reasons  that  you  would  not  rest  until  you  had  secured 
the  services  of  some  intimate  friend  of  some  one  of  the  many 
eminent  exponents  of  the  manly  art  to  assist  you  in  the  per- 
formance of  your  duties.  In  the  absence  of  the  Commissioner's 
lucid  explanation,  it  may  seem  strange  that  appointments  of 
this  kind  can  be  made  with  the  sanction  of  a  mayor  who,  in  a 
public  speech  which  he  journeyed  to  New  York  to  make,  de- 
clared that  "there  was  one  corner  of  the  earth  where  the  civil 
service  law  would  be  respected."  To  be  sure,  he  has  said  many  other 
nice   things,   but    "actions   are   far   more   eloquent    than   words." 


CURRhNT  NEWS  AiND  NOTES. 


Mr.  Marconi  on  the  Wireless  Telegraph  Conference. 

On  his  recent  arrival  in  London,  Mr.  Marconi  was  interviewed  as 
to  the  proposed  wireless  telegraph  conference,  when  he  said :  "To 
my  mind  the  promoters  of  the  international  convention  have  not  a 
sufficiently  accurate  knowledge  of  the  subject  with  which  they  pro- 
pose to  deal  to  put  forward  any  propositions  of  value.  To  be 
candid,  I  regard  the  proposed  convention  as  neither  more  nor  less 
than  another  attack  by  Germany  upon  British  industry.  It  is  prob- 
ably thought  in  Germany  that  as  matters  stand  wireless  telegraphy 
is  at  present  too  much  in  favor  of  England.  The  general  interests 
of  navigation  are  not  so  much  considered  there  as  the  local  interests 
of  Germany.  The  British  and  Italian  navies  have  adopted  my  sys- 
tem, and  there  is  none  other  in  use  in  the  mercantile  marine  of  the 
world.  I  do  not  wish  to  place  mysflf  in  antagonism  to  Germany  or 
any  other  country.  I  wish  to  serve  all  alike,  but  as  to  Germany,  the 
facts  are  these :  Prof.  Slaby  came  to  England  and  was  introduced 
to  me  by  the  British  Post  Office  authorities.  He  came  at  the  instance 
of  the  German  Government  to  study  my  system  of  wireless  teleg- 
raphy. He  received  every  facility  from  me  to  do  this.  He  went 
back  to  Germany.  He  lectured  there,  declaring  that  he  himself  had 
attempted  experiments  in  wireless  telegraphy  which  had  proved  un- 
successful. He  had  seen  what  Marconi  was  doing,  which  represented 
a  real  invention,  and  he  admitted  that  whatever  he  did  in  the  future 
would  be  due  to  Marconi,  his  master.  He  adopted  the  essential  fea- 
tures of  my  system — vertical  wire  for  transmitting  and  receiving, 
for  instance.  These  are  the  main  features  of  his  system.  He  intro- 
duced some  other  variations  which  I  consider  detrimental — indeed, 
experiment  proves  them  to  be  so.  He  has  established  a  so-called 
system  of  his  own,  by  which  he  has  telegraphed  one-twentieth  of  the 
distance  I  have  covered.  The  German  manufacturers  who  have  no 
inventor's  royalties  to  pay  are  prepared  to  sell  their  inferior  apparatus 
for  a  small  manufacturing  profit.  It  is  the  desire  of  the  German 
Emperor,  I  presume,  to  support  them  in  this  undertaking,  and  this 
it  is  which  has  inspired  the  demand  for  the  convention.  I  think  that 
a  convention  might  at  the  proper  time  be  a  good  thing,  but  the  time 
is  not  ripe  for  international  consideration.  It  is  better  to  let  fair  com- 
petition work  out  its  natural  results.  You  cannot  well  yoke  my  sys- 
tem to  an  inferior  and  unsuccessful  imitation.  The  attempt  is  to 
place  inferior  imitations  on  terms  of  equality  with  the  original 
system." 


Washington,  Baltimore  and  Annapolis  Single-phase 
Railway. 


We  are  requested  to  say  that  the  engineers  of  the  Washington, 
Baltimore  and  Annapolis  Railway  are  the  Cleveland  Construction 
Company  and  not  the  Cleveland  Engineering  Company,  as  orinted 
in  the  paper  on  this  railway  recently  read  before  the  A.  I.  E.  E. 


A  fUNNY  SWISS  STRIKE.—A  curious  street  railway  strike 
occurred  recently  at  Geneva,  Switzerland,  owing  to  some  difference 
between  the  employees  and  the  American  manager.  The  road  was 
built  by  Mr.  Stephen  D.  Field,  the  well-known  American  engineer, 
with  the  aid  of  English  capital.  Sympathetically,  all  the  union  labor 
in  Switzerland  was  called  out,  but  it  did  not  go.  The  government 
has  intervened  firmly,  and  the  fuss  seems  to  be  over. 


THE  OHIO  ELECTRIC  LIGHT  ASSOCIATION,  which  meets 
this  week  at  Columbus,  Ohio,  is  to  discuss,  among  other  things,  the 
questions  connected  with  meters;  the  present  development  01  steam 
turbines;  methods  for  improving  load  curve  and  net  earnings;  hot- 
water  and  steam  heating  as  adjunct  services,  and  the  reliability,  regju- 
lation,  efficiency,  power  factor,  etc.,  of  alternating-current  series 
arc-lighting  apparatus.  A  number  of  well-known  names  are  attached 
to  these  topics. 


WEST  INDIAN  CABLE.— Rcp-air 5  to  the  St.  Lucia-Grenada 
cable  were  completed  on  October  10.  The  cable  was  lifted  from  about 
2,000  fathoms  of  water,  and,  owing  to  the  fact  that  it  was  buried  in 
volcanic  mud,  the  strain  was  very  great.  The  cable  used  in  the  re- 
pair work  is  valued  at  between  $25,000  and  $30,000.  The  Lord  Mayor 
of  London,  Sir  Marcus  Samuel,  has  donated  $3,750  from  the  Mansion 
House  Relief  Fund  to  aid  the  families  of  the  crew  of  the  cable 
repair  steamer  "Grapplcr,"  which  was  lost,  with  all  on  board,  last 
May,  as  a  result  of  the  eruption  of  Mont  Pelee. 


TESLA  FINED.— On  Tuesday  of  last  week,  Mr.  Nikola  Tesla 
was  fined  $100  by  Judge  Foster,  of  the  General  Sessions  in  New  York, 
for  failing  to  appear  as  a  talesman  on  the  jury  panel  for  the  court  of 
that  term.  Next  day  Mr.  Tesla  appeared  before  the  judge  and  ob- 
tained a  remission  of  his  fine,  and  also  got  an  extension  of  time 
until  October  16.  As  to  his  failure  to  report  for  jury  duty,  Mr.  Tesla 
explained  that  the  summons  was  overlooked  because  he  had  been  ab- 
sorbed in  some  very  important  work  on  Long  Island.  "When  I  be- 
come absorbed  in  my  work,"  he  said,  "I  forget  everything  else." 


CHICAGO  ELECTRICAL  ASSOCIATION.— The  next  five 
papers  before  the  Chicago  Electrical  Association  are  as  follows : 
October  17. — "The  Place  of  Correspondence  Schools  in  Electrical 
Education,"  by  Harris  C.  Trow,  instructor  in  electrical  engineering, 
American  School  at  Armour  Institute  of  Technology.  November 
7th. — "The  Development  of  a  Small  Alternating-Current  Motor," 
by  H.  I.  Finch,  superintendent,  Emerson  Electric  Manufacturing 
Company,  of  St.  Louis.  November  21st. — "The  Electrical  Features 
of  the  Aurora,  Elgin  and  Chicago  Railway,"  by  Howard  Brooks. 
assistant  electrical  engineer  of  the  above  road.  December  5th. — 
"The  Early  Development  f  European  Incandescent  Lamps,"  by 
Capt.  A.  de  Khotinsky,  late  managing  director  of  incandescent  lamps 
factories,  at  Paris,  France ;  Rotterdam,  Holland ;  Gelnhausen.  Ger- 
many, and  Marlboro,  Mass.  January  16. — '"The  Third-Rail  Sys- 
tem for  Electric  Railways,"  by  H.  M.  Brinkerhoff,  general  manager, 
Metropolitan  West  Side  Elevated  Railway  Company. 


AMERICAN  ELECTROCHEMICAL  SOCIETY.— At  a  meet- 
ing of  the  directors  of  the  American  Electrochemical  Society,  held 
at  Philadelphia,  October  2.  1902.  the  following  applicants  for  ad- 
mission to  membership  were  elected :  Halbert  K.  Hitchcock,  Flor- 
effe,  Pa. ;  Robert  A.  Witherspoon,  Niagara  Falls.  N.  Y. :  Edwin  J. 
Muiphy,  Lynn,  Mass.:  G.  A.  Burr,  Etzatlau.  State  of  Jalisco.  Mex- 
ico ;  Mrs.  M.  J.  Reed,  Philadelphia,  Pa. :  John  P.  Jackson,  State  Col- 
lege. Pa. ;  Willard  E.  Case,  Auburn,  N.  Y. ;  Arthur  E.  Gibbs.  Niagara 
Falls,  N.  Y. ;  J.  C.  Roberts,  Niagara  Falls,  N.  Y. ;  G.  G.  Herbert,  De- 
troit, Mich.;  W.  O.  Snelling,  Union  City.  Pa.;  Max  M.  Haff.  Ni- 
agara Falls,  N.  Y. ;  Samuel  Weil,  Niagara  Falls,  N.  Y. :  Edwin  J. 
Houston,  Philadelphia,  Pa. ;  Lewis  E.  Saunders,  Niagara  Falls,  N. 
Y. ;  George  W.  Fletcher,  Brooklyn,  N.  Y. ;  Ernst  J.  Berg,  Schenec- 
tady, N.  Y. ;  Isaiah  L.  Roberts,  New  York ;  Wesley  S.  Block.  New- 
York  ;  Henry  Arden,  San  Francisco.  Cal. ;  Oscar  Pickering,  Cleve- 
land, Ohio;  Ray  Hill  White.  Niagara  Falls.  N.  Y. ;  Loren  R.  Vorce. 
Cleveland,  Ohio.  These  admissions  bring  the  membership  of  the 
society  to  414. 
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PARIS  UNDERGROUND  ROAD.— The  Paris  MetropoliUn 
Underground  Railway,  says  a  special  table  dispatch,  has  been  run- 
ning more  than  two  years,  but  has  never  paid  a  dividend,  though  the 
shares  are  steady  at  nearly  double  their  par  value.  Though  only  a 
short  line  from  the  Porte  Maillot  to  Vincennes,  it  has  killed  one  large 
omnibus  line,  and  in  seven  months  has  carried  over  32,000,000  pas- 
sengers. The  first  extension  from  the  Etoilc  to  the  Place  Blanche, 
along  the  line  of  the  outer  boulevards,  is  now  complete,  and  opens  to- 
morrow. This  brings  a  very  important  new  current  of  traffic  from 
the  northwest  to  the  east,  and  may  double  its  receipts. 


I'ROST  IVARNISGS  BY  ELECTRIC  LIGHTS.— \t  is  proposed 
to  use  electric  light  signals  at  night  and  flags  by  day  to  warn  the 
fruit  growers  of  the  Santa  Clara  Valley  as  to  the  approaching  weather 
conditions.  Prof.  A.  G.  McAdic.  of  the  Weather  Bureau,  at  San 
I-'rancisco,  has  suggested  that  during  the  months  of  February,  March 
and  April  the  orchardists  be  warned  by  colored  lights  of  the  approach 
of  frosts,  which  would  enable  them  to  smudge  by  burning  oil,  etc. 
During  September,  October  and  Xovcmber  the  approach  of  showers 
could  be  indicated.  An  electric  tower,  220  feet  in  height,  located  in 
San  Jose,  Calif.,  can  be  seen  over  the  greater  part  of  the  county. 


'////•  I'ACIEIC  CABLE.— A  special  dispatch  from  Victoria,  B.  C, 
of  October  6,  says :  The  cable  steamship  "Colonial,"  the  largest  cable 
vessel  on  the  seven  seas,  to-night  completed  her  epoch-making  work 
in  laying  the  longest  section  of  cable  in  the  two  hemispheres.  The 
HamfieUl  Creek  to  Fanning  Island  stretch  of  the  "All  Red"  British 
Pacific  cable  is  completed  from  the  station  on  the  Vancouver  Island 
coast  to  within  175  miles  of  the  British  Isle.  The  "Colonial"  has 
dropped  3,540  miles  of  cable,  all  of  which  is  now  imbedded  in  the 
ooze  of  the  Pacific.  When  the  last  reports  were  flashed  to  Bamfield 
Creek  by  the  operators  on  board  the  ship,  there  were  but  180  miles 
more  to  lay — not  a  day's  work. 


SCllUOLIlOUSE  77:7,/:7V/0.\7:.V.— Telephones  for  each  of  the 
New  York  pviblic  schools  are  suggested  by  Commissioner  Nathan  L. 
Jonas.  Fire  protection  is  the  principal  reason  urged,  it  being  pointed 
out  that  many  schools  are  not  equippc<l  with  alarms.  Mr.  Jonas  says 
the  plan  was  first  suggested  by  a  request  from  the  City  Superintendent 
for  a  telephone  for  each  of  the  district  superintendents  and  by  the 
statement  that  the  Brooklyn  schools  were  unprotected.  He  said  that 
the  system,  with  a  central  oflice  in  the  Board  of  Education  building, 
could  be  installed  for  $52,512,  or  much  less  than  the  cost  of  connect- 
ing all  of  the  schools  by  fire  alarms,  and  that  the  system  could  be  used 
for  other  emergencies.  City  Superintendent  Maxwell  does  not  be- 
lieve tehpliones  necessary,  and  does  not  favor  the  plan. 


ISDLISA  .MUTUAL  TELEPHONE  COMPANIES— The  man- 
agers of  the  Mutual  Telephone  Company,  of  Shelby  County,  Ind.. 
met  in  Shclbyville,  Ind..  October  4  and  effected  an  organization  for 
the  puri)osc  of  securing  uniformity  of  rules  and  regulations  cal- 
culated to  better  the  service  to  the  patrons.  A  fee  of  5  cents  will 
hereafter  be  charged  to  everyone  using  a  telephone  belonging  to 
thei-e  companies  who  is  not  a  subscriber.  It  was  asserted  that  tele- 
phone service  in  the  county  v.as  too  free:  that  improvements  and 
nc^'  appliances  are  necessary,  and  money  must  be  provided  to  pro- 
cure them.  The  following  gentlemen  were  elected  ofllicers  of  the 
new  association:  M.  A.  Theobold.  of  Morristown.  president;  C.  E. 
Pile,  of  Marietta,  vice-president ;  Perry  Harris  and  Lewis  Creek. 
second  vice-president"" :  William  Emsmingcr,  of  Blue  Ridge,  treas- 
urer; n.  B.  WiNon.  of  Shclbyville.  secretary.  The  association  will 
hold  monthly  nieclitigs. 


THE  NEW  YORK  ELECTRICAL  SOCIETY  will  open  its  IQ02- 
1903  season  on  Wednesday.  October  22d.  This,  the  227th  meeting 
of  the  society,  will  be  held,  by  courtesy  of  the  .Xmerican  Institute, 
in  Mie  lecHtre  room  of  the  Institute,  at  IQ  VVest  Forty-fourth  Street. 
Mr.  Charles  R.  Pratt  will  lecture  on  "Electric  Elevators."  The 
lecture  will  comprise  a  brief  history  of  electrical  elevators,  the  pres- 
ent state  of  the  art.  and  what  is  being  done  towards  developing  a 
high-speed  electric  elevator.  The  lecture  will  be  freely  illustrated 
with  lanicrn  slides.  President  Sheldon  h.Vs  appointed  the  following 
committees:  Finance— H.  A  I^irdner.  chairman;  G.  Herbert  Con- 
dicf.  Membership — W.  S.  Barstow.  chairman ;  C.  O.  Baker.  Jr..  Wil- 
lard  S,  Bennett.  Reginald  Pelham  Bolton.  E.  H  Mullin  and  C.  L. 
Wllrk.ii       T'xainiuing— H     V.    A.    Parscll.  chairman;    W.    I.   Don- 


shea.     Reception — Hobart  D.   Betts,  T.   C.  Martin,  H.  A.  Sinclair, 
G.  H.  Guy.    Papers  and  meetings — G.  H.  Guy.    There  are  already  a 
large  number  of  applications  for  membership  to  be  presented  at  tl. 
opening  meeting.     The  society  commences  this  season  under  highl\ 
favorable  conditions,  both  as  to  membership  and  finances. 


Letter  to  the  Editors. 


Proposed  Electrical    Units. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — In  reading  th<^  editorial  in  your  issue  of  September  27th, 
on  the  system  of  electrical  units  which  formed  the  subject  of  a 
paper  read  by  the  writer  at  the  Niagara  Falls  meeting  of  the  Amer- 
ican Electrochemical  Society,  I  note  you  say  that  the  system  is 
"based  upon  the  coincidence  that  500  amperes  flowing  for  one  day 
will  liberate  almost  exactly  one  cubic  meter  of  hydrogen,  which  will 
weigh  almost  exactly  one  pound."  Permit  me  to  correct  this  state- 
ment by  saying  that  it  is  the  lOO-ampere  current  for  one  day,  or  the 
kilocri'.h  col,  which  will  liberate  the  cubic  meter  of  hydrogen.  The 
500  amperes  or  the  pound  col  is  that  which  will  liberate  within  0.59 
per  cent,  of  a  pound  avoirdupois  of  hydrogen. 

Since  the  discussion  of  the  paper,  I  have  secured  from  Dr.  Edward 
Morley  the  atomic  weight  of  silver  with  hydrogen  as  unity,  based 
upon  his  determination  of  the  weight  of  one  litre  of  hydrogen.  The 
figure  thus  given  for  the  atomic  weight  of  silver  is  107.11,  somewhat 
lower  than  the  figure  which  I  used.  Accepting  this  figure  as  being 
very  nearly  correct,  I  find  upon  calculation  that  the  pound  col  or 
500  amperes  for  one  mean  solar  day  lacks  just  0.59  of  one  per  cent 
of  freeing  one  pound  avoirdupois  weight  of  hydrogen.  The  kilo- 
crith  col,  or  100  amperes  for  one  mean  solar  day.  liberates  0.34  of 
one  per  cent,  in  excess  of  that  necessary  to  fill  the  cubic  meter.  Cal- 
culating the  hydrogen  freed  by  100  amperes  for  one  siderial  day,  or 
for  one  true  revolution  of  the  earth  on  its  axis,  the  cubic  meter  is 
almost  exactly  filled  there  being  an  excess  of  only  0.07  of  one  per  cent 

Independent  of  the  electrolytic  current,  I  have  noted  the  follow- 
ing striking  agreement,  which  points  to  some  kind  of  a  connection, 
if  it  is  not  pure  accident,  between  the  number  of  seconds  in  a  mean 
solar  day  and  the  mass  of  a  cubic  litre  of  hydrogen.  The  three  values 
in  the  second  column  below  are  the  values  of  gravity  at  the  north 
pole,  at  45  degrees  latitude,  and  at  the  equator.  It  will  be  seen  that, 
dividing  86.400  seconds  in  a  mean  solar  day  by  these  values,  as  a 
mean  result  we  secure,  to  within  2.4  parts  in  10.000.  the  weight  in 
dynes  that  one  litre  of  hydrogen  will  show  if  weighed  with  a  spring 
balance  at  the  three  places  named  : 


Seconds  in  mean 

1'aluc  of 

li' eight 

i«  dynes  of 

solar  day. 

Crarity. 

one  litre  of  hydrogen 

86.400 

-^ 

983  1 1 

= 

87.884 

86.400 

—■ 

98061 

= 

88.108 

Mean  result 

86.400 

^ 

9781 

= 

88.334 

lirannnes  in  u'< 

ight 

Hire  of  hydrogen. 

.089873 

X 

983. 1 1 

= 

S8.355 

.08987.^ 

X 

980.61 

= 

88.130 

Mf'an    result. 

.080873 

X 

978.1 

= 

87905 

In  the  f(>rrgoing  we  have  used  the  three  values  of  gravity  in  both 
instances,  as  it  better  enables  studying  the  agreement,  but  it  is  with 
the  mean  value  of  gravity  which  determines  the  mean  pressure  of 
the  atmosphere  that  we  have  to  deal,  as  the  litre  of  hydrogen  at  the 
mean  pressure  of  the  atmosphere  and  at  zero  C.  weighs,  as  Dr. 
Morley  has  found.  .oS<?873  —  .000027  grammes.  It  can  be  shown  that 
if  the  two  figures  in  the  above.  88.108  and  88  130  were  in  perfect  agree- 
ment, then  if  the  weight  of  a  litre  of  hydrogen  were  multiplied  by 
the  square  of  the  mean  value  of  gravity,  the  resultant  figure  would  be 
86.400.  the  number  of  seconds  in  a  day.  The  result  acttially  obtained 
from  the  above  is  86,421.5  seconds,  thus  showing  a  variation  of  21  5 
seconds  from  exact  agreement.  It  is  to  be  noted,  however,  that  the 
limits  of  possible  error  in  Dr.  Morlcy's  determination  are  suflSciently 
great  to  l>e  outside  of  this  variation.  Hence,  it  cannot  be  known  at 
the  present  time  whether  the  agreement  is  absolute,  unless  some 
demonstration  can  be  made,  proving  that  such  an  absolute  agreement 
is  a  necessary  consequence  of  the  magnitude  of  the  various  C.  G.  S. 
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inits  involved  in  their  relationship  to  the  mass  of  the  earth  and  the 
nass  of  unit  volume  of  the  gas,  hydrogen,  which  is  unity  in  the  table 
A  atomic  weights.  The  specific  gravity  of  hydrogen  with  water  as 
unity  of  specific  gravity  is  represented  by  the  figure  .000089873,  hence, 
this  odd  number  is  the  one  which  enables  the  conversion  of  the 
specific  gravities  of  all  gases  with  hydrogen  as  unity  of  specific 
gravity,  to  their  specific  gravities  with  water  as  unity,  and  the  relation- 
ship above  pointed  out  therefore  naturally  reaches  to  all  elements 
and  compounds  in  chemistry  i  -hen  their  atomic  and  molecular 
weights  are   taken  into  consideration. 

Should  this   relationship  prove  to  involve  absolute   agreement,   it 
is  interesting  to  note  that  the  number  of  seconds  in  a  mean  solar 


day,  divided  by  the  weight  in  dynes  of  a  litre  of  hydrogen,  gives  us 
the  value  of  gravity  at  45  degrees  latitude  and  sea  level,  or,  again, 
the  value  of  gravity  is  equal  to  the  square  root  of  the  quotient  of 
the  number  of  seconds  in  a  mean  solar  day,  divided  by  the  weight  in 
grammes  of  a  litre  of  hydrogen,  and  that  these  ratios  could  be  sub- 
stituted for  g  in  the  ordinary  equations  for  the  values  of  velocity, 
space,  time  and  energy  where  the  value  of  gravity  is  involved.  Hence 
it  is,  if  this  connecting  link  can  be  proven  fundamental,  the  periodic 
law  in  chemistry,  the  law  of  gravitation,  and  probably  Coulomb's  law 
of  attraction  between  electrical  bodies  can  probably  all  be  brought 
within  the  scope  of  some  broader  generalization. 
Cleveland,  Ohio.  Alfred  H   Cowles. 


Dynamos,  Motors  and  Transformers. 

Utilisation  of  Materials  in  Dynamo  Design. — S.  P.  Thompson. — A 
f  British  Association  paper,  in  which  he  discusses  the  specific  utiliza- 
tion of  the  materials  in  relation  to  the  armature ;  a  small  armature 
,  requires,  of  course,  only  a  small  field  magnet ;  Mavor  has  introduced 
the  conception  of  the  "active  belt,"  meaning  by  this  term  the  entire 
mass  of  the  peripheral  structure  of  the  armature  down  to  the  roots 
of  the  armature  teetli,  and  consisting  of  iron,  copper  and  insulation. 
It  is  in  this  active  belt  that  the  whole  inductive  generation  of  e.  m. 
fs.  takes  place;  and  it  is  also  on  this  active  belt  that  the  whole  of  the 
mechanical  forces,  as  between  armature  and  field,  are  exerted.  Ma- 
vor discussed  the  energy  spent  in  this  active  belt,  and  in  order  to 
obtain  figures  that  could  be  compared  with  one  another  for  different 
machines,  he  calculated  the  relation  between  the  output  of  the  ma- 
chine and  the  volume  of  the  active  belt,  not  under  the  actual  con- 
ditions of  use,  but  on  the  supposition  that  in  all  machines  the  field 
was  equally  strong  and  the  peripheral  speed  alike ;  i.  e.,  he  ascer- 
tained, for  a  number  of  different  machines,  the  number  of  ergs  per 
second  per  cubic  centimeter  of  active  belt  at  unit  velocity  in  unit 
field ;  this  number,  although  varying  from  one  machine  to  another, 
was  found  to  be  about  5.  This  measures  simply  the  current  density 
(or  the  number  of  c.  g.  s.  units  of  current  per  square  centimeter) 
in  the  cross  section  of  the  active  belt ;  as  10  amperes  per  square 
centimeters,  or  322  amperes  per  square  inch.  The  present  author 
extends  this  conception  of  the  active  belt  still  further,  and  con- 
siders not  only  the  mean  number  of  amperes  that  traverse  each 
square  inch  of  it  parallel  to  the  shaft,  but  also  the  mean  number  of 
magnetic  lines  that  traverse  each  square  inch  of  it  radially ;  and  at 
the  same  time  he  considers  the  speed  with  which  it  moves  forward 
tangentially.  He  gives  some  formulas,  and  shows  that  the  power  in 
watts  per  cubic  inch  is  a  product  of  three  factors.  The  first  factor 
is  the  gross  current  density  per  square  inch  axially  in  the  active 
belt.  The  second  factor  is  the  gross  magnetic  density  per  square 
inch  "radially"  in  the  active  belt.  The  third  factor  is  proportional 
to  the  peripheral  velocity.  He  has  made  a  detailed  analysis  of  some 
50  modern  direct-current  generators,  of  sizes  above  50  kw,  with 
slotted  armatures.  If  these  three  factors  are  taken  for  any  particular 
machine,  one  has  at  once  a  means  of  comparison  between  its  design 
and  that  of  other  machines,  in  respect  to  the  specific  utilization  of 
the  materials.  Some  of  the  numerical  results  are  given.  By  multi- 
plying those  three  factors  for  any  machine,  one  gets  its  specific  output 
in  watts  per  cubic  inch  of  active  belt.  In  the  machine  considered, 
the  value  of  this  varies  between  45  and  120  watts  per  cubic  inch. 
But  in  one  case  the  value  runs  down  to  15  watts  per  cubic  inch, 
though  the  machine  is  by  a  first-class  maker ;  and  in  one  case  the 
figure  rises  to  the  value  of  102  watts  per  cubic  inch.  This  machine 
is  the  i,6oo-kw  generator  described  by  Hobart  before  the  Glasgow 
Engineering  Congress.  A  high  peripheral  speed,  and  a  high  degree 
of  saturation  of  the  iron  teeth  conspire  to  give  this  machine  a  re- 
markably great  output  in  proportion  to  its  size  and  weight. — Lond. 
^lec,  September  19. 

Lights  and  Lighting. 

Conduction  in  a  Nernst  Lamp. — Bose. — A  paper  on   the  electro- 
lytic nature  of  the  process  in  the  Nernst  lamp.    He  attempts  to  ex- 


plain the  curious  fact  that  a  Nernst  lamp  will  burn  hundreds  of 
hours  with  direct  current  which  should  theoretically  electrolyse  it 
in  about  five  minutes.  He  assumes  that  in  the  oxides  which  make 
up  the  conductor,  the  velocity  of  migration  of  the  cations  is  probably 
very  much  smaller  than  that  of  the  anions.  Hence  the  chief  part 
in  the  current  conduction  is  probably  taken  by  oxygen  ions,  while 
the  metallic  ions  in  a  stationary  state  undergo  no  displacement.  The 
oxygen  evolved  at  the  anode  diffuses  back  to  the  cathode  in  the  in- 
terior of  the  rods,  and  there  oxidizes  th";  metal  again.  The  oxygen  of 
the  air  which  surrounds  the  rod  and  also  penetrates  into  it,  encour- 
ages the  process  and  leads  to  the  well-known  increase  of  durability 
of  the  lamp  as  against  its  behavior  in  a  vacuum.  The  following  ob- 
servations confirm  ^his  theory.  In  a  vacuum  the  rod  gradually  as- 
sumes a  darker  hue  and  a  metallic  aspect,  which  disappears  on  ex- 
posure to  air.  The  vacuum  around  the  glowing  rod  can  never  be 
carried  as  far  as  it  can  when  the  rod  is  cold. — Ann.  d.  Phys.,  No.  9; 
abstracted  in  Lond.  Elec,  September  26. 

Power. 

Limits  of  Pozcer  Transmission. — An  article  on  the  physical  limits 
of  electric  power  transmission,  which  are  fixed  by  the  voltage  used 
The  pressures  developed  in  the  armature  coils  of  alternators  must 
reach  their  higher  limits  at  a  point  much  below  50.000  and  60.000 
volts.  In  the  largest  transmissions  with  alternating  current  there 
is,  therefore,  no  prospect  that  step-up  and  step-down  transformers 
can  be  dispensed  with.  In  none  of  these  instances  where  trans- 
formers are  working  at  40,000  to  60,000  volts  is  there  any  indication 
that  the  upper  limit  of  practical  voltage  has  been  reached :  on  the 
contrary,  transformers  have  repeatedly  been  worked  experimentally 
up  to  and  above  100,000  volts  He  then  discusses  the  line  construc- 
tion and  gives  some  numerical  data.  He  calls  attention  to  the  fact, 
demonstrated  at  Telluride,  that  with  47.300  volts  on  each  line  the 
leakage  per  mile  between  the  two  wires  15  inches  apart  was  10  times 
as  great  as  the  leakage  between  the  two  wires  52  inches  apart ;  he 
concludes  that  leakage  through  the  air  may  be  reduced  to  any  de- 
sired extent  by  suitable  increase  of  distance  between  the  wires  of 
the  same  circuit.  But  to  carry  this  very  far  involves  radical  changes 
in  line  construction,  as  it  seems  to  involve  +'ie  use  of  a  separate  pole 
for  each  wire  of  a  circuit,  the  wire  to  be  mounted  at  the  top  of  its 
pole.  This  construction  calls  for.  three  lines  of  poles  to  carry  the 
three  wires  of  a  three-phase  transmission.  Each  of  these  poles  may 
be  of  only  moderate  dimensions,  say  30  feet  long  with  6  or  7  inch 
top.  The  cost  of  three  of  these  poles  will  exceed  by  only  a  moderate 
percentage  that  of  a  35  or  40  foot  pole  with  an  8  or  10  inch  top, 
such  as  would  be  necessary  with  12-foot  cross-arms.  The  distance 
between  these  poles  at  right  angles  to  the  line  may  be  anything 
desired.  Extra  long  pins  and  insulators  of  the  umbrella  type  at  the 
pole  tops  will  easily  give  a  distance  of  two  feet  or  more  between  the 
lower  wet  edge  of  each  insulator  and  the  wood  of  the  pin  or  pole. 
Such  line  construction  would  probably  safely  carry  two  or  three 
times  the  maximum  voltage  of  present  practice. — Lng.  Mag..  Oc- 
tober. 

Pozvcr  Equipment  of  Manufacturing  Plant.— .\n  illustvated  article 
on  the  power  equipment  of  the  new  works  of  the  British  Westing- 
house  Company,  at  Trafford  Park,  Manchester,  whrr^i  actual  manu- 


632 


ELECTRICAL    WORLD    and    ENGINEER. 


Vol.  XL,  No.  16. 


facturing  has  just  commenced.  The  power  supply  is  by  alternating 
currents.  The  generating  plant  contains  four  three-phase  generators, 
two  of  750-kw  each  and  two  of  250-kw  each,  the  voltage  being 
440,  and  the  frequency  25.  There  are  also  two  exciters  and  a  rotary 
converter,  giving  550-volt  direct  current  for  special  purposes  through- 
out the  works,  such  as  for  certain  testing,  for  arc  lightmg,  etc.  There 
are  other  converters  in  the  testing  department.  Practically  the  whole 
of  the  power  is  developed  by  mduction  motors  with  squirrel-cage 
rotor,  running  direct  on  the  440-volt  supply  circuit.  The  motors  are 
useti  direct  coupled  or  belt  connected  to  independent  machine  tools. 
— Lond.  Elec.  Rev.,  September  12. 

Power  Plant  in  North  Wales. — An  illustrated  description  of  the 
hydro-electric  power  plant  near  Blaenan  Festimiog,  in  North  Wales. 
The  company  gives  a  24  hours'  supply,  providing  power  to  slate 
mines  and  quarries  for  hauling,  pumping,  mill  driving,  etc.,  and  also 
electric  light  for  the  streets  and  for  private  consumers  of  the  town. 
Direct  current  is  supplied  at  500  volts  for  power  purposes,  and  at 
230  volts  for  lighting,  heating  and  small  motors.  The  company  has 
taken  the  pumping  by  contract,  which  enables  it  to  supply  power  for 
this  purpose,  at  the  most  convenient  times  to  itself,  for  equalizing 
the  load  on  the  generators,  and  consequently  the  load  factor  is  good. 
Motors  are  at  present  connected  to  the  mains  to  the  extent  of  400 
hp,  and  3,000  lamps  of  8  cp.  There  are  two  560-volt,  90-kw,  direct- 
current  generators,  and  a  battery  giving  140  ampere-hours  if  dis- 
chaiged  in  one  hour.  In  the  town  the  voltage  is  reduced  to  230  by 
means  of  a  motor-generator. — Lond.  Llec.  Rev.,  September  12. 

Steam  Turbines. — Parsons. — A  brief  abstract  of  a  British  Asso- 
ciation paper.  The  largest  steam  turbine  of  the  Parsons  type  made 
so  far  is  of  some  5,000  hp;  he  discussed  especially  the  use  of  steam 
turbines  in  the  mercantile  and  naval  marine,  and  also  mentioned  its 
use  as  a  reversed  apparatus,  i.  e.,  as  a  rotatory  pump  for  water  or 
for  compressing  air.  In  the  discussion,  Cromplon  stated  that  elec- 
trical engineers  would  welcome  the  steam  turbine  as  a  pump,  inas- 
much as  it  gives  them  a  high-speed  rotary  pump  which  they  can 
couple  directly  with  an  electric  motor.  Replying  to  an  inquiry  as 
to  the  use  of  superheated  steam  in  turbines,  Parsons  stated  that  the 
appro-xiniate  improvement  in  economy  of  heat  is  one  per  cent,  for 
each  10  degrees  of  superheat,  up  to  200  degrees  superheat.  One  of 
the  difhculties  in  the  use  of  very  high  degrees  of  superheat  is  the 
unequal  expansion  of  the  turbine  chamber  when  the  steam  is  turned 
on. — Lond.  Elec,  September  19. 

REFEkJiNCES. 

Large  Gas  Engines. — Humphreys. — An  abstract  of  a  British  As- 
sociation paper  on  recent  progress  in  large  gas  engines.  Gas  engines 
of  1,200  hp  and  1,500  hp  are  already  working,  and  others  of  2,000 
hp  to  4,000  hp  are  being  constructed.  He  gives  data  on  several  man- 
ufacturers which  show  that  there  has  been  rapid  progress.  The 
future  of  the  gas  engines  for  central  station  purposes  depends  on 
the  ability  of  gas  engines  to  drive  alternators  in  parallel.  Numerous 
instances  were  given  in  which  ga.e-driven  alternators  arc  regularly 
at  work  in  parallel,  giving  good  results. — Lond.  Elec.,  September  19. 

Hydro-Electric  Plants. — De  La  Brosse. — The  first  of  a  series  of 
illustrated  articles  on  hydro-electric  plants  in  the  Alps.  After  some 
gificral  introductory  notes  the  Rhone  power  house  at  Jonaga  is  de- 
scribed.—  The  Elec.  .-ige.,  October. 

Traction. 

J:lcclt,>lysis  by  Return  Currents. — Larsen. — An  account  of  cx- 
licrimeiits  in  which  he  investigated  the  question  of  how  f^r  the  elec- 
trolysis of  gas  and  water  pipes  by  return  currents  of  tramways  can 
be  diminished  by  changing  the  direction  of  the  current  at  regular 
intervals.  Two  sets  of  tests  were  made;  in  one.  the  direction  of  the 
current  was  reversed  once  every  hour,  in  the  other  once  every  day. 
The  results  seem  very  promising,  for  by  reversing  one  a  day  the 
electrolytic  action  is  reduced  to  one-fourth,  and  by  reversing  once 
an  hour  it  is  reduced  to  one-thirtieth.  Moreover,  if  the  direction  of 
the  current  is  always  the  same,  the  result  of  electrolytic  action  is 
that  holes  arc  eaten  into  the  pipes,  while  with  ihe  current  reversals 
the  reduced  electrolytic  action  which  is  still  left  is  distributed  more 
uniformly  with  considerably  less  bad  eflfccts. — Elec.  Zeit.,  Septem- 
ber 25. 

Some  more  experimental  investigations  by  the  same  author  on  the 
same  subject.  Each  of  nine  pieces  of  iron  or  steel  tubes.  2  inches  in 
diameter,  was  placed  vertically  it>  the  center  of  an  iroii  cylinder.  10 
inches  in  diameter;  each  of  these  cylinders  with  its  tute  rested  in 


an  upright  position  on  an  insulating  clay  plate,  and  the  space  be- 
tween the  cylinders  and  tubes  was  filled  with  earth.  Direct  current 
was  sent  from  the  tubes  to  the  outside  cylinders,  all  these  ditFercot 
■"cells"  being  connected  in  series.  The  i^esults  show  that  the  loss 
of  weight  per  ampere-hour  was  practically  the  same  under  the  differ- 
ent conditions  of  the  experiments,  and  was  independent  of  the  cur- 
rent density,  the  voltage,  the  kind  of  iron,  the  percentage  of  sodiua 
chloride  and  of  whether  the  circuit  was  continuously  closed  or 
periodically  interrupted. — Elek.  Zeit.,  September  ib. 

Installations,  Systems  and  Appliances. 

British  Central  Station. — An  illustrated  article  on  the  lighting 
station  of  Stamford,  which  has  a  population  of  8,000.  So  far  3.000 
lamps  of  8  cp  have  been  installed,  and  4,000  more  have  been  applied 
for.  There  are  two  steam-driven,  480-volt,  90-kw,  direct-current 
dynamos,  supplying  a  three-wire  system.  The  balancing  is  effected 
in  the  usual  way  by  means  of  rotary  balances  and  boosters.  There 
is  a  storage  battery  of  260  cells,  giving  350  ampere  hours. — Load 
Elec.  Eng.,  September  19. 

Ei.ectro-Physics  and  Magnetism. 

/  'elocity  of  Light  in  an  Electrostatic  Field. — Fessenden. — A  brief 
communication.  Some  time  ago  he  drew  the  theoretical  conclusion 
that  the  velocity  of  light  should  accelerate  in  an  electrostatic  field. 
In  preliminary  rough  experiments  made  by  him,  he  now  finds  that 
this  is  indeed  the  case,  although  the  velocity  actually  observed  is  only 
f?o  per  cent,  of  that  predicted  by  him.  He  also  mentions  briefly  that 
by  a  development  of  his  vortex  theory,  the  difference  between  positive 
and  negative  electricity  can  be  explained.  The  difference  is  said  to 
be  merely  one  of  circulation,  1.  c.,  the  simple  vortex  "singularity" 
is  to  be  taken  as  the  negative  electron,  and  when  a  number  of  the 
vortex  "singularities"  are  so  grouped  that  their  circulation  is  dosed, 
they  behave  as  positive  electrons.  Hence  the  positive  electron  u 
simply  an  agglomeration  of  negative  electrons,  so  grouped  as  to  have 
a  closed  circulation. — Science,  September  19. 

Positive  Electrons. — W.  Wien. — A  German  Bunsen  Society  paj'ti 
in  which  he  gives  an  account  of  a  long  series  of  experiments  ni  wi.  /; 
discharges  in  vacuum  tubes  were  made  with  perforated  caihoor- 
the  positive  electrons  which  travel  towards  the  cathode  pass  througl 
its  perforations  and  can  then  be  investigated  in  the  same  way  as  the 
negative  electrons  in  cathode  rays,  etc.  He  used  the  method  applied 
by  Kaufmann  for  his  researches  on  Becquerel  rays.  The  results  ob- 
tained by  the  author  concerning  positive  electrons  differ  greatly  from 
those  formerly  obtained  for  regular  electrons.  For  the  positive  elec- 
trons the  ratio  of  mass  to  change  varies  greatly ;  it  may  be  that  the 
gas  ions  themselves  are  the  positive  electrons,  but  this  is  not  v-et 
sure.  While  the  negative  electrons  in  cathode  rays  maintain  the 
same  ratio  of  mass  to  change  all  along  their  path,  the  positive  elec- 
trons change  this  ratio  along  their  path ;  it  is  possible  that  they 
gradually  combine  with  negative  electrons,  so  that  their  positive 
charge  is  gradually  neutralized.  Differences  in  the  color  of  the  fli:or- 
cscence  produced  make  it  possible  that  chemical  influences  take  pan 
in   the   phenomena. — Zeit.   f.   Elektrocltetnie,   August   14. 

Radioactir'ity. — J.  J.  Thomson. — A  long  editorial  on  a  recent  lec- 
ture held  before  the  British  Association,  on  Becquerel  rays  and  radio- 
activity. It  was  the  Rontgcn  ray  which  first  gave  the  clue  to  the 
true  action  of  uranium  and  other  phosphorescent  bodies,  and  it  wM 
Becquerel  who  first  followed  up  this  clue.  His  experiment  is  de- 
scribed, which  conclusively  proved  that  the  radioactive  em.ination» 
were  self-originating  and  independent  of  any  previous  influence  on 
the  radioactive  material.  He  made  experiments  showing  the  <ii«- 
elcctrification  by  the  presence  of  radioactive  matter,  and  discu'-^rd 
the  work  of  Prof,  and  Mrs.  Curie.  Three  special  radioactive  sub- 
stances have  been  detected :  radium,  polonium  and  actinium.  Of 
these,  polonium  and  actinium  have  never  been  obtained  in  a  suffi- 
ciently high  degree  of  concentration  to  make  their  presence  visible 
in  the  spectroscope.  Only  by  the  evidence  of  radioactivity  can  their 
existence  be  detected  The  radioactivity  test  is  "millions  of  times 
more  sensitive  than  chemical  analysis,  and  thousands  of  times  more 
sensitive  than  the  spectroscope."  The  percentage  of  radioactive 
matter  in  many  substances  in  which  these  properties  have  been  de- 
tected is  "far  less  than  the  percentage  of  gold  in  sea  water."  In  the 
case  of  pure  radium,  matter  is  being  thrown  off  so  slowly  by  radio> 
activity  that  it  would  occupy  one  square  centimeter  of  surface  a 
million  years  to  throw  off  only  one-thousandth  of  a  milligram  of  the 
substance.     On  the  other  hand,  the  energy  thrown  off  is  at  a  far 
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more  rapid  rate,  being  sufficient  within  the  million  years  to  melt 
a  layer  of  ice  a  quarter  of  a  mile  thick.  It  remains  yet  to  be  explained 
how  the  radium  maintains  its  supply  of  intrinsic  energy.  Placed  in 
contact  with  barium  or  thorium— or,  indeed,  with  almost  any  sub- 
stance— a  piece  of  radium  will  gradually  impart  to  the  neighbor- 
ing substance  its  own  radioactive  properties,  and  will  itself  lose  those 
properties;  if  now  the  two  substances  be  separated  for  a  time,  it  will 
be  found  that  the  barium  will  gradually  lose  the  properties  which 
contagion  has  imparted  to  it,  while  at  exactly  the  same  rate,  the  de- 
pleted radium  will  restore  itself  to  its  normal  radioactivity;  the  ex- 
planation is  still  a  mystery. — Lond.  Elec,  September  19. 

Generation  of  Rontgen  Rays. — Tommasina. — An  article  in  which 
ke  formulates  the  following  novel  view  of  the  formation  of  Ront- 
fen  rays.  The  electric  flux  starting  from  the  anode  follows  the 
Knes  of  electric  force,  forming  its  own  conductors,  which  consist 
ef  polarized  alignment  of  radiant  matter,  as  is  the  case  in  the  pro- 
duction of  electric  phantoms  of  conducting  powders  in  liquid  di- 
electrics. The  flux  being  of  an  oscillating  character  gives  rise  to 
a  periodical  destruction  of  the  contacts,  and  this  produces  vibra- 
tions which  become  visible  in  the  form  of  luminescence.  The  cathode 
is  not  the  only  source  of  cathode  or  X-ray,  as  these  may  also  be 
generated  at  the  walls  of  the  tube,  and  generally  at  any  point  where 
the  anode  flux  is  reflected.  It  is  not  necessary,  as  alleged  by  Se- 
menov,  that  the  anti-cathode  be  insulated.  Cathode  rays  can  be  pro- 
duced in  a  conical  tube  in  which  an  electrode  is  placed  at  the  top  of 
the  cone,  and  another  in  a  side  tube,  by  joining  the  former  electrode 
to  the  positive  pole  of  an  induction  coil  through  a  water  resistance, 
and  leaving  the  other  electrode  and  the  other  pole  insulated.  This 
would  apparently  mean  that  the  impact  of  positive  ions  is  sufficient 
to  elicit  negative  ions  and  produce  Rontgen  rays.  The  production 
of  the  latter,  which  require  a  high  velocity  of  impact,  could  hardly 
be  due  to  the  impact  of  slow  positive  ions. — Comptes  Rendus, 
August  11;  abstracted  in  Lond.  Elec,  September  19. 

Dimensions  of  Cathode  Phenomena. — Hehl. — An  account  of  an 
investigation  of  the  dimensions  of  the  different  cathode  layers  under 
various  circumstances,  i.  e.,  of  Goldstein's  first,  second  and  third 
cathode  layers  which  are  now  known  as  the  canal  rays,  the  Hittorf 
or  Crookes  dark  space,  and  the  negative  glow  light.  The  most 
characteristic  quantities  in  a  vacuum, discharge  are  the  cathode  drop, 
which  is  independent  of  the  pressure,  but  dependent  upon  the  gas 
ard  the  metal,  and  the  current  density  existing  when  the  cathode  is 
incompletely  covered  with  light. — Phys.  Zeit.,  September  i  ;  ab- 
stracted in  Lond.  Elec.,  September  12. 

Atmospheric  Electricity  and  Earth  Currents. — Walker. — An  ar- 
ticle in  which  he  gives  a  summary  of  various  observations  made  by 
others  and  himself,  and  discusses  the  various  causes  which  have 
been  suggested  for  the  earth  currents.  He  remarks  that  it  is  not 
impossible  that  on  the  mountains,  where  the  effect  of  solar  radiation 
IS  greater  in  the  less  dense  atmosphere,  the  ultra-violet  rays  may 
modiiv  the  earth's  negative  charge  to  a  greater  extent  than  at  low 
elevations,  and  produce  the  result  that  is  manifested  in  the  earth 
current.  As  these  rays  must  fall  in  different  phases  at  different 
places,  there  would  also  be  present  the  conditions  favorable  to  ex- 
tensive electrical  eddies  in  the  air — Lond.  Elec,  September  12. 

Pyromagnetism  and  Piesomagnetism.—VoiGT.—A  discussion, 
from  the  point  of  view  of  the  electron  theory,  of  the  question  whether 
the  phenomena  of  pyro-electricity  and  piezo-electricity  have  magnetic 
analogies.  He  comes  to  the  positive  conclusion  that  such  magnetic 
analogies  actually  exist,  though  they  ^re  probably  very  small.  He 
is  engaged  in  a  systematic  search  for  crystals  showing  the  new 
magnetic  properties.  So  far,  the  results  have  been  practically  nega- 
tive.— Ann.  d.  Physik.,  No.  9;  abstracted  in  Lond.  Elec,  Septem- 
ber 12. 

Solar  Protuberances  and  Terrestrial  Magnetism. — Sir  N.  Lockyer. 
— An  account  of  an  investigation  in  which  he  reaches  the  following 
conclusions :  The  epoch  of  magnetic  storms  classed  by  Ellis  as  "great" 
and  those  of  the  greatest  chromospheric  activity  of  the  sun  near  its 
poles  are  identical.  The  general  curve  of  terrestrial  magnetic  ac- 
tivity is  nearly  the  same  as  that  of  the  protuberances  near  the  solar 
equator. — Comptes  Rendus,  August  25 ;  abstracted  in  Lond.  Elec, 
September  12. 

ELECTRO-CHEMISTRY   AND    BATTERIES. 

Electrolysis  of  Alkaline  Chlorides  zcith  Platinized  Platinum 
Anodes. — Foerster  and  Mueller. — A  German  Bunsen  Society  paper, 
giving  the  results  of  a  long  experimental  investigation.     The  aver- 


age e.  m.  f.  required  for  the  electrolysis  o£  alkaline  chlorides  is 
smaller  for  platinized  platinum  anodes  by  0.5  volt  than  for  bright 
platinum.  The  formation  of  the  chlorate  is  about  the  same,  although 
it  starts  somewhat  later  at  the  platinized  anode  than  at  the  bright 
platinum,  and  the  platinizing  of  the  anode  is  of  influence  only  upon 
the  electrolytic  processes  preceding  the  formation  of  the  chlorate. 
They  made  a  very  long  investigation  of  the  causes  of  this  influence 
of  the  platinizing  of  platinum.  The  difference  of  voltage  between 
the  electrolysis  with  bright  and  with  platinized  platinum  anode 
depends  upon  the  nature  of  the  electrolyte  and  more  or  less  upon  the 
current  density;  with  sodium  hydroxide  and  sodium  chloride  it  also 
changes  considerably  with  the  time. — Zeit.  f.  Elektrochemie, 
July  31. 

Pormation  and  Disintegration  of  Alloys  at  Cathodes. — Haber. — 
A  paper  in  which  he  first  makes  some  theoretical  remarks  on  the 
potential  of  electrodes  of  alloys ;  they  have  a  certain  distinct  po- 
tential difference  against  an  electrolyte,  which  can  be  calculated 
theoretically.  In  the  second  part  he  gives  a  general  review  of  the 
phenomenon  of  the  pulverization  of  metallic  cathode;  the  special 
case  treated  by  him  is  a  simple,  purely  electrochemical  one.  At  a 
cathode  in  an  alkali  solution  an  alloy  of  the  cathode  material  with 
the  alkali  metal  is  formed  electrochemically,  and  has  the  property 
of  being  decomposed  in  water  or  aqueous  solution  with  a  simultane- 
ous pulverization.  This  has  long  been  known  to  be  the  case  for  mer- 
cury cathodes,  but  it  is  also  the  case  for  lead  and  tin.  Alloys  which 
pulverize  contain  a  relatively  high  percentage  of  the  alkaline  metal, 
while  alloys  with  a  lower  percentage  decompose  water  quietly,  with- 
out pulverization,  but  with  a  formation  of  a  sponge  on  the  cathode 
get  a  spongy  surface;  there  is  a  great  difference  in  this  case  between 
surface.  Some  metals,  especially  platinum,  do  not  pulverize,  but 
get  a  spongy  surface ;  there  is  a  great  difference  in  this  case  between 
acids  and  alkalis. — Zeit.  f.  Elektrochemie,  August  7 ;  a  brief  reply,  by 
Billitzer,  to  some  critical  remarks  of  Haber,  in  Zeit.  f.  Elektrochemie, 
August  28. 

Electrolytic  Copper  Refining. — Philip. — The  conclusion  of  his  long 
serial  on  the  financial  basis  and  design  of  electrolytic  metal  refineries. 
The  increase  in  the  current  density  is  not  only  limited  by  the  question 
of  prime  cost,  interest  and  depreciation,  but  also  by  other  impor- 
tant factors,  such  as  the  alteration  of  the  mechanical  character  of 
the  electro-deposited  copper  and  the  alteration  of  its  chemical  nature. 
Unless  some  special  means  are  used,  the  copper  which  is  deposited 
with  current  densities  much  above,  about  14  or  15  amperes,  per 
square  foot,  tends  to  take  a  chrystalline  and  loose  form,  and  if  the 
electrolyte  contains  many  impurities  the  high  current  density  is 
favorable  to  the  precipitation  of  arsenic  and  antimony  with  the 
copper.  Economy  in  copper  is  attained  by  using  all  the  vats  in 
series,  and  having  the  vats  as  large  as  possible.  The  amount  of 
copper  is  also  less  the  greater  the  current  density.  He  finally  makes 
a  few  remarks  on  the  size  and  the  number  of  the  vats,  and  on  the 
voltage  of  dynamos  for  copper  refining.- -Lond.  Elec,  September  26. 

Electrolytic  Preparation  if  New  Alloys. — Coehn. — A  German 
Bunsen  Society  paper.  Ammonium,  like  sodium,  can  be  deposited 
on  a  mercury  cathode,  and  then  forms  an  alloy,  but  it  was  im- 
possible to  get  an  ammonium  deposit  with  a  cathode  of  wood  metal. 
He  tried  to  deposit  alloys  of  light  and  heavy  metals  from  aqueous 
solutions  by  depositing  both  metals  at  the  same  time  from  the  solu- 
tion. It  has  been  repeatedly  stated  that  the  electrolytic  deposition 
of  nickel  can  be  improved  if  a  magnesium  salt  is  added  to  the  solu- 
tion ;  he  believes  it  is  because  an  alloy  ol  nickel  and  magnesium  is 
deposited ;  pure  nickel  does  not  adhere  firmly,  while  a  nickel  mag- 
nesium alloy  does.  He  tried  to  obtain  in  the  same  way  an  alloy  of 
aluminum  and  magnesium,  but  was  not  successful. — Zeit.  f.  Elek- 
trochemie, August  14. 

Electrolytic  Production  of  Soda  and  Chlorine. — Glaser. — An  ac- 
count of  laboratory  experiments,  in  which  he  investigated  the  Solvay- 
Kellner  mercury  cathode  process  on  a  small  scale.  The  principal 
results  are  as  follows :  A  low  ampere-hour  efficiency  is  mainly  due 
to  the  depolarizing  action  of  the  chlorine  on  the  alkali  amalgam  : 
the  decomposition  of  water  is  of  less  importance.  A  good  efficiency 
can  be  obtained  only  at  high-current  densities,  when  no  diaphragm 
is  used.  With  specially  prepared  diaphragms  the  efficiency  is  good 
also  at  lower-current  densities.— ZciV.  f.  Elektrochemie,  August  7. 

references. 

Chlorates.— J.  B.  C.  Kershaw.— The  first  of  a  series* of  illus- 
trated articles  on  the  electrolytic  manufacture  of  chlorates.     After 
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some  introductory  notes  on  the  reactions  and  their  equations,  the 
Gall  and  Montlauer  chlorate  cell  and  the  Carlsen  chlorate  cell  are 
described. — Elec.  Rev.,  October  4. 

Rotation  of  Layers  of  Sulphuric  Acid  and  Water  in  a  Magnetic 
Field. — Ukbasch. — A  reply  to  Drude's  critical  remarks,  in  which  he 
maintains  the  correctness  of  his  observations  and  also  makes  some 
remarks  on  Nernst's  diffusion  theory. — Zeit.  f.  Elcktrochemie, 
August  7. 

Units,  Measurements  and  Instruments. 

Objective  Readings. — Edelmann. — An  illustrated  description  of 
a  new  arrangement  to  give  objective  readings.  While  the  spot  of 
light  is  superior  to  the  reading  telescope,  as  it  enables  several  ob- 
servers to  take  readings  at  the  same  time  and  to  be  less  straining  to 
the  eye,  it  has  the  disadvantage  that  it  requires  a  dark  room,  and 
that  the  observer's  head  is  often  in  the  path  of  the  beam.  With 
translucent  scales  the  reading  is  indefinite  and  depends  upon  the 
point  of   view.     In  the  author's  arrangement  these   drawbacks  are 


APl'ARATLS   FOR   OBJECTIVE   READINGS. 

climinalfd  and  all  the  advantages  of  the  objective  reading  retained. 
In  the  adjoining  diagram,  M  is  a  column  in  which  the  rod  K  can  be 
moved  up  and  down  and  fixed  by  L.  It  carries  the  celluloid  scale,  S, 
loosely  hung  in  it,  and  is  finally  adjusted  by  the  screw  N.  The  mirror, 
A,  is  turned  at  B  and  fi.xed  at  C.  The  lamp  is  an  incandescent  lamp, 
F,  with  a  thin  central  filament  and  thicker  lateral  filament.  The 
latter  does  not  glow,  and  the  glowing  filament  thus  provides  a  single 
straight  line.  //  is  a  switch,  and  d'  an  insertion  key.  The  scale  is 
read  from  the  other  side,  through  the  mirror,  and  no  darkening  of 
the  room  is  necessary.— /'/jy.r.  Zcil.,  August  15;  abstracted  in  I^nd. 
Elcc,  September  26. 

Silver  Voltameter. — Farui*. — An  illustrated  descnimon  commu- 
nicated l)y  Nernst,  of  a  new  form  of  silver  voltameter,  which  while 
facilitating  the  weighing,  is  in  general  just  as  exact  and  consider- 
ably more  exact  when  very  small  currents  are  used.  The  solution 
consists  of  about  10  grams  of  silver  nitrate  and  about  15  grams  of 
cyanide  of  sodium,  dissolved  to  100  cc.  of  solution.  With  this  elec- 
trolyte it  is  absolutely  necessary  to  exclude  oxygen,  for  if  the  oxygcii 
of  the  air  finds  access,  a  sih'er  plate  will  dissolve  considerably  in 
a  solution  of  cyanide  of  sodium.  The  principle  feature  of  his  ap- 
paratus consists  in  keeping  the  oxygen  away  from  the  platinum 
cathode  by  means  of  properly  arranged  sheets  of  silver.  In  order 
to  remove  all  the  oxygen  originally  in  the  electrolyte,  it  is  neces- 
sary to  set  np  the  voltameter  for  some  time  before  the  circuit  is 
closed.  The  weighing  of  tlie  silver  is  done  in  the  ordinary  way:  at 
the  end  of  the  test,  the  platintun  electrode  is  weighed  without  any 
other  care,  excqit  tli.Tt  it  is  cleaned  in  distilled  water  and  dried 
for  a  few  seconds  over  a  flame. — Zcil.  f.  FJcktrochcmic.  Autrnvi   14, 

Telegraphy,  Telephony  and  Signals. 

Hollow  Conductors  iu  If'rttr  Telegraphy. — Turpdin. — An  account 
of  an  investigation  of  the  effect  of  using  hollow  conductors,  both  as 
regards  protection  from  penetrating  waves  and  concentration  of 
waves  insiuc  of  them.  An  exciter  was  enclosed  in  a  box  lined  with 
till,  .(bout  -'^  nil    >.(itt.uo      A  receiver,  comprising  a  coherer,  a  relay 


and  a  bell  and  battery,  was  enclosed  in  a  similar  box.  Each  box 
had  a  circular  hole,  14  mm.  in  diameter,  through  which  a  conductor 
was  introduced,  consisting  of  a  bare  wire,  a  tube,  or  a  leaded  cable, 
10  meters  long.  When  the  transmitter  and  receiver  are  both  com- 
pletely enclosed,  no  action  between  them  is  possible.  Also,  when  the 
holes  are  open  and  are  jointed  across  by  a  metallic  tube,  no  action 
is  noticed.  But  when  the  tube  enters  the  boxes  without  touching 
the  tin,  or  when  the  boxes  are  removed,  a  decided  response  is  seen. 
In  these  cases  the  tube  appears  to  concentrate  the  waves  upon  the  re- 
ceiver. The  action  is  still  better  when  a  cable  with  meullic  covering 
is  substituted  for  the  tube.  In  this  case  the  core  of  the  cable  joins 
the  two  pieces  of  apparatus,  and  the  leaden  wrapping  serves  to  con- 
centrate the  waves.  This  concentrating  action  is  not  impaired  by 
peeling  off  a  short  length  of  the  leaden  wrapping,  so  long  as  there 
is  no  metallic  connection  between  the  core  and  the  portion  of  the 
wrapping  attached  to  the  receiving  box.  If  the  other  portion  of  the 
wrapping  is  connected  with  the  core,  it  makes  no  difference.  These 
observations  give  hints  with  regards  to  Hertzian  wire  telegraphy; 
the  metallic  wrapping  of  every  submarine  or  subterranean  cable 
should  be  continued  right  up  to  the  transmitter  and  receiver.  ELach 
of  the  latter  should  be  contained  in  a  hollow  conductor  connected 
with  the  metallic  wrapping.  Under  these  conditions  a  powerful 
concentration  of  the  electric  waves  is  obtained,  which  would  be  im- 
possible if  the  waves  passed  from  the  core  to  the  metallic  wrapping 
of  the  cable  at  the  point  where  the  cable  com.mences.  Beyond  that 
point  the  waves  would  be  dissipated  in  the  ground  or  in  water.  The 
experiments  may  be  utilized  also  for  wireless  tdegraphy.  The  author 
proposes  that  both  transmitter  and  receiver  should  be  enclosed, 
and  joined  to  the  air  wire  by  means  of  a  cable  with  metallic  wrap- 
ping. The  experiments  show  that  no  inconvenience  is  caused  by 
connecting  the  wrapping  of  the  transmitter  cable  to  the  air  wire 
itself.  As  regards  the  receiver,  a  connection  between  the  cable 
wrapping  and  the  air  wire  would  constitute  a  verj'  effective  and 
convenient  protection  of  the  receiver  against  waves  emitted  from  the 
station.  This  connection  could  be  interrupted  when  receiving  — 
Comptcs  Rendus,  September  8;  abstracted  in  Lond.  Elcc,  Sept- 
ember 26. 

MiSCbLLANEOUS. 

Presidential  Address. — Dewar. — A  reprint  of  his  long  presidential 
address  to  the  British  Association,  a  large  portion  of  which  deals 
with  a  summary  of  recent  very  low  temperature  researches,  includ- 
ing some  resistance  determinations. — Lond.  FAcc.  September  12.  to. 


New  Book. 


Die   Lnternationalen  Absolcten  Masse  Insbesondere  die  Elec- 
TRiscHEN    Masse.      Fuer    Studirendc     der     Elect  rot  echnik     in 
Theorie  und  Anwendung  Dargestellt  und  Durch  Bcispelc  Erlau- 
tert.      By    Dr.    A.    von    Waltcnhofen.      Braunchweig :    Friedr. 
Vieweg  &  Son.     306  pages,  42  illustrations.     Price,  9  marks. 
The  science  of  electricity  was  fortunate  in  that  most  of  the  quan- 
tities involved  in  it  could  not  be  measured  in  feet  and  pounds,  and 
therefore  a  new  system  of  units  had  to  l>c  evolved  ;  and,  thanks  to 
the  continental  foreigners  who  realize  the  advantages  of  a  rational 
system  of  units  better  than  we  or  the  English  do.  that  new  system 
was  made  a  rational  one.  and  was  based  on  the  absolute  system.     It 
is  not  strange  therefore  that  the  absolute  and  the  electrical  systems 
of  units  sK-ould  naturally  be  treated  of  together,  even  though  the 
former  are   separate  and   distinct  by   themselves.     That   this   well- 
known    and    dislingiiished    author   has   included    both,    with    special 
reference  to  electrical   units,   is.  therefore,  not  unreasonable,  espe- 
cially as  the  absolute  systems  are  more  closely  related  to  the  elec- 
trical than  to  the  others.     But  there  does  not  seem  to  be  an  equally 
good  reason  for  enlarging  the  book  to  nearly  double  the  number  01 
pages  of  the  second  edition,  to  include  an  "introduction"  to  elec- 
tricity.    The  latter  had  better  have  been  a  separate  hook,  as  that 
si'bject  has  been  treated  in  many  other  books,  while  there  are  few 
thorough  books — as  this  one  is — on  the  absolute  systems. 

In  this  third  edition  the  author  has  revised  and  enlarged  the  sec- 
tions on  electrical  and  magnetic  units  with  special  reference  to  the 
;pplications  of  electricity,  including  such  subjects  as  permeability, 
the  predetermination  of  dynamo  characteristics,  efficiency,  current 
and  voltage  of  d>Tia:nos.  etc.  which  latter  do  not  really  belong  to 
a  'rcatise  on  units.     Another  section  treats  of  the  theory  of  poten- 
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tials.  Another  is  on  galvanometers.  The  section  on  self-induction 
has  been  revised  and  enlarged,  but  the  greatest  additions  have  been 
made  in  the  parts  on  the  theories  of  alternating  currents,  including 
polyphase  and  oscillatory  currents.  The  sections  on  the  transmis- 
sion of  power,  calculation  of  lines,  heating  of  wires,  etc.,  have  also 
been  enlarged  slightly.  The  book  is  primarily  for  students  of  elec- 
tricity, but  is  intended  also  to  be  a  reference  book  for  physicists  and 
electrical  engineers.  While  it  seems  to  accomplish  the  first  object, 
we  cannot  say  the  same  for  the  other,  as  a  reference  book  should 
be  practically  complete,  which  that  part  is  not. 

The  first  part,  comprising  less  than  a  third  of  the  book,  is  a  thor- 
ough, systematic,  and  apparently  very  good  treatise  on  the  various 
sytems  of  units,  divided  into  mechanical,  magnetic,  electrostatic  and 
electromagnetic,  with  the  absolute  systems  as  a  basis  common  to 
them  all.  While  he  mentions  several  absolute  systems  based  on 
the  millimeter,  centimeter  or  kilometer,  yet  they  are  all  mass, 
length  and  time  systems ;  and  we  regret  to  see  that  he  does  not  seem 
to  have  included  some  of  the  other  interesting  absolute  systems 
which  have  been  suggested,  based  on  other  fundamental  measures, 
such  as  energy,  force,  etc.,  some  of  which  are  not  without  their 
advantages. 

We  are  pleased  to  see  that  he  specifically  states  that  the  time  unit 
called  the  second  which  is  used  in  all  these  systems,  is  the  mean 
solar  second  and  not  the  sidereal  second,  which  latter  is  really  the 
more  rational  for  a  fundamental  unit ;  but  the  solar  second  being 
the  one  indicated  by  our  time  pieces,  was  wisely  given  the  preference 
for  practical  reasons.  Whether  it  is  the  solar  or  the  sidereal  second 
that  is  used  in  the  absolute  system  seems  to  be  very  rarely  stated  in 
books,  even  by  careful  writers.  The  difference  between  the  two  is 
quite  appreciable.  We  are  also  pleased  to  see  that  he  shows  clearly 
that  the  loosely  used  term  energy  is  synonomous  with  work,  and 
does  not  include  power,  as  is  often  supposed. 

It  is  to  be  regretted  that  he  is  not  accurate  with  his  constants, 
which  he  gives  to  only  a  few  places  of  figures.  Nor  does  he  give 
tables  of  equivalents.  One  would  have  expected  to  find  very  ac- 
curate and  full  tables  of  equivalents  in  such  a  book.  The  kilogram 
moreover  is  said  to  be  the  weight  of  a  cubic  decimeter  of  water, 
which  might  have  been  explained  in  such  a  book  as  this,  in  a  foot 
note,  to  be  only  approximately  correct  though  sufficiently  so  for 
most  purposes.  The  exact  relation  is  still  to  be  determined  by  ex- 
periment, as  it  is  not  fixed  by  theoretical  relations  as  many  sup- 
pose, owing  to  the  unfortunate  way  in  which  the  international  kilo- 
gram was  defined.  Nor  is  the  meter  really  an  exact  decimal  frac- 
tion of  an  earth's  quadrant,  as  he  claims.  There  is  an  inexcusable 
error  in  his  definition  of  our  ton  weight  which  is  not  the  same  as 
our  obsolete  ton  capacity  measure,  as  he  states  it  to  be. 

The  second  part,  comprising  about  two-thirds  of  the  book,  may 
be  said  to  be  a  treatise  on  electrical  and  magnetic  calculations  from 
the  academic  standpoint,  including  both  the  highly  theoretical  ones 
and  to  some  extent  the  practical  ones.  The  general  contents  of  it 
have  already  been  noticed  above  as  the  newer  additions  to  the  third 
<"dition.  It  seems  to  be  somewhat  unbalanced  in  that  some  subjects 
are  discussed  at  length  while  others  are  either  not  considered  at  all 
or  only  briefly.  If  its  purpose,  however,  is  only  to  serve  as  various 
examples  in  electrical  calculations,  it  seems  to  do  well  what  it  is  in- 
tended for. 

It  is  to  be  greatly  regretted  that  the  author,  or  perhaps  the  pub- 
lisher, insists  upon  the  use  of  the  old  style  German  type  which  well 
deserves  the  name  of  eye-poison.  Most  scientific  books  in  German 
are  wisely  printed  in  the  Latin  type,  or  what  might  now  be  termed 
the  international  type.  All  Germans  can  read  both,  but  few  outside 
of  Germany  read  the  old  German  type.  It  is  a  pity  that  this  dis- 
tinguished author  has  thus  restricted  the  use  of  this  book,  and 
has  classed  himself  with  the  Chinese,  Japanese,  Russians  and  some 
savage  tribes,  in  using  national  instead  of  international  letters. 


Directory  of  Electrical  Societies,  Etc. 


American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Next  meeting  Oct.  24,  paper 
by  C.  P.  Matthews  on  "An  Integrating  Photometer  for  Glow  Lamp 
and  Sources  of  Like  Intensity." 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903. 


National  Electric  Light  Association,  Secretary,  James  B.  Ga- 
boon, 136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
'903. 

Northwestern  Electrical  Association,  Secretary,  Thos.  R. 
Mercein,  Milwaukee.  Wis. 

Ohio  Electric  Light  Association,  Secretary,  J.  H.  Perkins, 
Youngstown,  Ohio.  Next  meeting,  Columbus,  Oct.  14,  15  and  16, 
1902. 

Old-Time  Telegraphers'  and  Historical  Association,  Secre- 
tary, John  Brant,  195  Broadway,  New  York. 

Pennsylvania  State  Street  Railway  Association,  Secretary, 
John  Rut'i. 

The  Electrical  Trades  Society  (member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Vermont  Electrical  Association,  Secretary,  C.  C.  Wells,  Middle- 
bury,  Vt. 

Electrostatic  Ground   Detectors. 


An  electrostatic  ground  detector  has  been  recently  placed  on  the 
market  by  the  Fort  Wayne  Electric  Works,  which  is  very  simple  in 
construction,  and  is  claimed  to  possess  many  features  not  found  in 
other  instruments.  In  theory,  also,  it  dififers  somewhat  from  other 
ground  detectors. 

In  all  types  of  electrostatic  ground  detectors  the  principle  of  the 


FIG.   I. — mechanism  of  GROUND  DETECTOR. 

electrostatic  voltmeter  is  employed,  the  deflecting  torque  being  created 
by  the  attractive  force  between  electrically  charged  surfaces.  In  most 
single-phase  ground  detectors  the  line  terminals  are  connected  to  two 
plates,  or  two  sets  of  plates,  which  are  stationary,  while  the  movable 
plate  or  vane  is  connected  to  earth.  When  no  ground  exists,  the 
movable  member  is  attracted  equally  by  the  two  stationary  parts  con- 
nected to  opposite  sides  of  the  line,  but  as  soon  as  one  side  of  the  line 
is  connected  to  earth,  or  grounded,  the  partial  neutralization  of  the 
charges  on  the  movable  vane  and  the  grounded  line  produces  an  un- 
balanced condition  between  the  attractive  forces  of  the  two  stationary 
plates  and  the  movable  vane,  and  causes  a  deflection  of  the  pointer 
attached  to  the  \ane  toward  the  grounded  side.  The  amount  of  the 
deflection  indicates  the  strength  of  the  ground,  a  direct  ground  throw- 
ing the  pointer  to  the  limit  of  its  motion  in  the  direction  of  the 
grounded  side,  while  a  leakage  or  partial  ground  is  indicated  by  a 
slight  deflection. 

In  the  Fort  Wayne  single-phase  electrostatic  ground  detector,  the 
line  terminals  are  connected  to  stationary  members  composed  of  sheet 
aluminum,  stamped  and  pressed  into  a  shape  not  unlike  a  double 
rake  with  curved  pointed  teeth.  The  charge  produced  by  the  line 
potential  is  concentrated  on  these  points  according  to  a  well-known 
law  of  electrostatics.  The  movable  member  consists  of  two  similar 
sets  of  points  carried  on  opposite  ends  of  an  arm  mounted  on  a  shaft 
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set  in  jewel  bearings.  These  points  are  free  to  move  in  or  out  be- 
tween the  double  sets  of  stationary  points.  The  moving  parts  are  in 
no  way  connected  to  the  circuit,  but  receive  their  charge  from  a  set 
of  points  that  are  charged  by  another  group  directly  connected  to  the 
earth.  A  delicate  torsion  spring  connects  the  shaft  to  these  stationary 
points,  and  together  with  light  adjustable  weight  on  the  shaft  main- 
tains the  pointer  at  zero  position  under  normal  conditions. 

The  application  in  this  instrument  of  the  theory  of  the  concentra- 
tion of  an  electric  charge  at  a  point  makes  practical  the  use  of  an 


"  Ceeo"  Alternators. 


In  the  issue  of  last  week  appeared  an  account  of  some  of  the  direct- 
current  machinery  manufactured  by  the  Christensen  Engineering 
Company,  of  Milwaukee,  and  we  give  below  a  description  of  the  type 
of  alternator  made  by  the  same  firm.  All  the  "Ceco"  alternators, 
whether  belted,  engine  type  or  direct  coupled  are  of  the  revolving 
field  type,  thus  leaving  the  armature  stationary  and  easily  accessible. 
By  this   form  of  construction  the  difficulties  of  properly  insulating 


fO^    FORT  WAYNE.IMO. U.S.A. 
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FIG.    2. — GROUND    DETECTOR. 

extremely  light  moving  part,  which  is  still  further  lightened  by 
making  it  of  aluminum.  The  result  is  a  sensitive  instrument  whose 
accuracy  i>  permanent  since  wear  on  jewels  or  shaft  is  inappreciable. 

The  entire  mechanism  of  the  instrument  is  rigidly  mounted  on  and 
thoroughly  insulated  from  a  solid  metal  base,  which  is  designed  for 
mounting  on  switchboards.  The  cover  is  easily  removed  without  dis- 
turbing the  adjustment  or  connections,  which  are  all  made  from  the 
back.  The  scale  is  silvered  brass  mounted  in  the  top  of  the  ca'-c. 
similarly  to  other  round  switchboard  instruments.  The  middle  of  the 
scale  is  the  zero,  or  "no-ground"  position  of  the  pointer. 

The  instrument  is  connected  permanently  in  circuit  through 
graphite  sticks  carried  on  hard  rubber  insulators  mounted  on  a 
marble  base  designed  for  mounting  on  the  back  of  the  switchboard. 
The  resistance  of  these  graphite  sticks  is  sufficient  to  protect  the 
instrnnient  and  the  circuit  from  accidental  grounds  or  short-circuits 
within  the  instrument  itself. 

These  ground  detectors  may  be  used  on  two  or  three-phase  cir 
cuits,  two  instruments  being  re(|nired  in  either  case.  For  two-phasr 
two-wire  circuits,  two  groun<I  fleteclors  an<l  two  sets  of  three  graphit. 
resistances  are  employcxl.  while  but  one  set  of  four  resistances  and 
two  instruments  arc  necessary  for  two-phase,  three-wire  or  three- 
phase  circuits. 


Acme  Automatic   Lngine. 


The  Rochester  Machine  Tool  Conii)any.  Rochester,  N.  V..  i> 
maniifnrturinif  a  small  type  of  automatic  engine  especially 
adapted  for  direct  KMinection  to  elcctricil  geticrators,  one  oi 
which  is  shown  in  the  acconjpanying  illu>>tration  above.  The  engine- 
are  manufactured  from  '  j  to  8-hp  on  the  basis  of  too  lbs.  ste.iui 
pressure,  though  they  arc  built  strong  enough  for  a  workini; 
pressure  of  200  lbs.  It  is  claimed  that  the  engines  run  smoothly 
at  any  speed  from  100  to  800  r.  p.  m.  and  regulate  to  within  2 
per  cent  from  no  load  to  full  load.  The  governor,  as  will  be 
seen,  is  of  the  fly  wheel  type  and  is  claimed  to  be  extremely 
sensitive.  These  machines  arc  particularly  applicable  for  work  in 
connection  with  small  independent  units  for  use  at  times  when 
it  is  not  practicable  to  operate  the  main  plant,  or  when  repairs 
arc  being  made.  .Among  the  ap|>Iications  named  arc  installa- 
tions in  ollicc  buildings,  night  service  in  hospitals,  running  search 
lights,  etc. 


.\C.ME   AUTOMATIC    ENGINE. 

the  armature  coils  which  have  caused  much  trouble  in  rotating  arma- 
tures are  eliminated. 

The  frame  consist ,  of  cast-iron  housings,  into  which  rings  of 
laminated  steel  with  inwardly  projecting  teeth  are  assembled,  thereby 
forming  slots  for  receiving  the  armature  windings.  The  armature 
is  designed  with  si.x  slots  per  pole,  so  that  it  may  be  wound  or  re- 
wound for  single,  two  or  three-phase  as  required.  The  armature 
frames  for  the  belt-driven  alternators  arc  ca«t  in  one  piece,  while  the 


250- KVS       1MKEE-ril.\SE     "CKCXI       ALIKR.VAlUK. 

frames  for  the  direct-driven  machines  are  divided  horizontally.  In- 
stead of  the  usual  practice  of  having  several  coils  for  the  same  ma- 
chine, all  the  armature  coils  for  each  "Ceco"  alternator  are  of  the 
same  size  and  shape  so  that  they  are  interchangeable.  The  coils  arc 
specially  insulated,  so  that  they  will  stand  without  injury  the  highest 
temperature  that  will  ever  be  reached  in  service. 
The  poles  arc  built  up  of  laminated  steel  upon  a  cast-iron  spider. 
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which  is  mounted  upon  a  forged  steel  shaft.  In  the  large  sizes  the 
laminated  poles  are  assembled  upon  a  steel  ring  which  is  carried  on 
the  shaft  by  means  of  the  cast-iron  spider.  The  individual  poles 
are  in  all  cases  easily  removable  v^^ith  their  coils,  without  dismantling 
the  machine.  The  field  coils  are  composed  of  rectangular  copper 
strap  bent  on  edge.  The  collector  rings  are  made  of  cast-iron,  and 
carbon  brushes  are  used,  thus  reducing  to  a  minimum  the  tension 
required,  as  well  as  the  wear  of  the  parts.  Standard  frequencies  are 
60  and  25  cycles  per  second.  With  the  exception  of  the  smaller  sizes, 
"Ceco"  alternators  can  be  wound  for  any  voltage  up  to  15,000.  The 
temperature  rise  when  running  continuously  with  full  load  at  any 
power  factor  will  not  exceed  35°   C.   in   the  armature  of  40°   C.  in 


chines,  etc.,  is  unusually  extensive,  modern  and  complete.  The 
foundation  for  a  250-foot  extension  to  the  main  machine  shop,  which 
is  186  feet  in  width,  has  just  been  completed.  There  are  three  stories, 
and  this  extension  will  provide  88,000  additional  square  feet  of  floor 
space. 


High-Voltage   Insulator. 


Fred  M.  Locke,  of  Victor,  N.  Y.,  has  recently  brought  out  a 
modified  type  of  high-voltage  insulator,  illustrated  herewith.  This 
insulator  is  somewhat  similar  to  that  shown  in  a  recent  issue,  but  is 


FIG.    2. REVOLVING   FIELD   FOR      CECO 

the  fields.  At  25  per  cent,  current  overload  the  corresponding  temper- 
atures will  not  exceed  40°  C  and  50°  C.  The  machines  are  all 
designed  so  that  they  will  carry  satisfactorily  a  50  per  cent,  current 
overload  for  two  hours  at  any  power  factor  without  injurious  heat- 
ing. 


HIGH-VOLTAGE   INSULATOR. 

slightly  higher,  and  is  provided  with  three  petticoats,  as  shov/n 
in  the  engraving.  It  is  14  inches  across  the  hood.  This  in- 
sulator has  been  tested  up  to  160,000  volts,  and  is  made  for  any 
voltage  up  to  100,000  volts  line  pressure. 


Junction  Box. 


The  accompanying  illustration  shows  a  junction  box,  manufac- 
tured by  the  Sprague  Electric  company,  which  contains  four  different 
sized  fittings.    This  box  meets  a  requirement  that  arises  when  it  be- 


FK;.    3 — ARMATURE    FRAME    FOR    ENGINE-TYPE    "CECO       ALTERNATOR. 

The  present  works  of  the  Christensen  Engineering  Company  were 
completed  but  two  years  ago,  and  no  expense  was  spared  in  providing 
every  facility  for  the  rapid,  accurate  and  economical  manufacture  of 
its  product.     The  equipments  of  machine  tools,  cranes,    special  ma- 


J UNCTION    BOX. 

comes  necessary  or  desirable  to  use  different  sizes  ol  flexible  metallic 
conduit  or  cable,  or  both,  and  will  be  appreciated  by  wiring  con- 
tractors The  fittings  may  be  placed  as  desired  when  the  order  is 
accompanied  by  a  sketch  showing  their  sizes,  number  and  location. 
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Echoes  of  the  Street  Railway   Convention. 


The  proceedings  of  Friday,  the  last  day  of  the  American  Street 
Railway  Convention,  at  IX-troit,  are  noted  elsewhere  in  this  issue. 
Our  special  .supplement  brought  the  proceedings  down  to  the  morn- 
ing of  that  day,  and  included  a  large  number  of  notes  on  various 
exhibits  and  well-known  firms,  c<c.,  represented.  Below  are  given 
a  few  further  items  of  interest  of  the  .'ame  character: 

Porter  Railway  Switch  Company,  Detroit,  had  an  ingenious 
"electrical  operator,"  for  trolley  tracks.  It  will  supply  an  unlimited 
amount  of  current  to  the  car  while  the  trolk-y  is  resting  on  the 
3-foot  brake  in  the  trolley  wire,  and  is  furni.-hcd  in  conjunction  with 
a   PortcT  rocker  switch. 


IXIIIIIIT    (IK    t,K.\KKAL    Kl.KCTKlC    lO.MI'A.W. 

Detroit  Trollkv  a.nu  Ma.stkactlring  Company,  through  its 
president.  Mr.  W.  S.  Macdonald,  showed  an  ingenious  form  of  trolley 
base,  with  50  one-inch  steel  balls  running  in  two  races,  and  giving 
remarkable  case  of  sweep  to  the  motion  of  the  trolley  pole,  while  thus 
fariliiating   its   steadiness  of   contact    with   the  trolley   wire. 

I'nkumatic  Railway  Kqiipmknt  Company,  of  CleveKmd,  ex- 
hibited in  working  order  their  ingenious  device,  called  the  "air 
electro  trolley  control,"  by  which  electro  magnets  working  on  valves 
of  an  air  chamber  will  throw  the  pole  clear  of  the  wire  or  assist  in 
its  prompt  restoration.  It  is  under  the  instantaneous  control  of  the 
motorman.  It  can  be  cut-out  when  (lesiral)le.  leaving  the  pole  to 
be  liaii<l!e<l  freely  around  a  car  l)arn.  and  it  rotates  freely  on  a  swivel 
point.  The  device  is.  indred,  very  ingenious,  and  was  shown  in  ii|ur- 
ation  by   Messrs.   Robert   C.   lUebe  and  d.   K    Tomb. 

Dkakiiorn  I)ki(,  and  Ciikmkai.  Company,  of  Chicago,  had  an 
exhibit  of  their  lubricating  oils  and  greases,  and  barrels  of  their 
".solution"  for  boiler  treatment.  Their  specialties  in  this  line  arc  too 
well  known  in  the  electrical  field  t<i  need  discussion  here.  The  com- 
pany distributed  souvenirs,  including,  for  the  ladies,  bottles  of  per- 
fume from  their  Dearborn  laboratories.  They  were  represented  by 
Messrs.  R.  V.  Carr.  W.  B.  McVickar.  G.  W.  Spear  and  Otto  Flugci. 

Amkrkan  Stkkl  and  Wirk  Company  had  a  fine  display  in  the 
main  hall  of  their  con<luits  and  cables,  trolley  wires.  line  material, 
fencing  for  right  of  way.  rail  bonds,  etc,  all  artistically  disposed: 
while  overhead  was  a  name  sign  carrying  nearly  400  incandescent 
lamps.  The  company  distribmed  a  neat  lenther  pocket-book,  and 
were  represented  by  Messrs.  C.  S.  Knight.  Jr..  F.  A.  Keyes.  T.  A. 
Sheppard.  CI.  Chnndler.  W.  C.  Boguc,  W.  H.  Van  Sicklen  and  H 
T  Pratt. 

The  Union  Switch  and  Sk.nai.  Company,  represented  by  Mr 
T.  H  Patenball,  showctl  an  equipment  of  its  electric  staflf  instru- 
ments for  block  systems  on  high-speed  electric  railways. 

Chase-Shawmut  Company  were  represented  by  Mr.  Frank  D. 
Masterson.  who  distributed  a  handy  little  pamphlet  of  electrical  data. 
He  represented  the  Chase-Shawmut  flexible  rail  bond,  which  has  a 
soldered  contact  giving  high  conductivity,  and  of  which  the  in- 
stallation cr«st  is  small. 


Creaghead  Engineering  Company,  of  Cincinnati,  had  an  inter- 
esting exhibit  of  their  overhead  line  material,  their  Bourbon  strain  in- 
sulator and  their  Creaghead  incandescent  lamp.  The  company  were 
represented  by  Mr.  A.  E.  Payne. 

Dallett  &  Co.,  of  Philadelphia,  distributed  literature  in  regard  lo 
their  various  electrical  supplies  and  specialties. 

Strom berg-Carlso.v  Telephone  Manufacturing  Company  had 
an  exhibit  of  their  well-known  apparatus.  Their  system  is  in  use 
on  the  interurban  roads  around  Detroit. 

American  .\rithmometer  Company,  of  St.  Louis,  made  an  inter- 
esting and  timely  exhibit  of  their  ingenious  and  beautiful  Burroughs 
adding  machine. 

WEsriNGHocsE,  Chlrch.  KtRR  &  CoMPANY  were  represented  by 
Mr.  Carl  M.  Vail,  their  energetic  young  secreury  and  treasurer. 
The  Michigan  woods  are  full  of  trolley  systems  carried  out  under 
W.  C.  K.  direction 

H.  B.  Ca.mp  Co-MPAny,  noted  briefly  last  week,  had  an  interesting 
display  in  the  smoking  room  of  their  well-known  vitrified  clay  con- 
duit, in  single  and  multiple  duct,  for  electric  railway  and  other  ser- 
\  ice.  They  were  repre.-entcd  by  Messrs.  H.  H.  Camp  and  C.  C 
1  aird. 

NcNGE.ssER  Electric  Batteries  were  represented  by  Mr.  T.  G. 
Crier,  of  Chicago,  who  had  an  exhibit  of  them  in  the  gallery. 

R.  D.  Nlttall  Company,  of  Pittsburg,  Pa.,  exhibited  their  well- 
Inown  gears  and  pinions,  especially  those  for  high-speed  work  The> 
showed  also  their  trolley  stands.  They  were  represented  by  Messrs 
I'.  A.  Estep,  G.  VV.  Provost  and  A.  S.  Partridge. 

L'nion  Mica  Company,  of  New  York,  were  represented  by  Mr 
.Mbert  Korst,  and  had  on  hand  an  exhibit  of  its  mica  board,  flexible 

n.ica    \arnish    clotli.    mica    sepnu-iiiv     rine-    f'lr    mutur..     generator*. 

Ckoi  ker-Wiieelek  Co.mpany,  of  Ampere.  X.  J.,  organized  on 
Tliursday  afternoon,  a  most  interesting  trolley  trip  to  the  Rochester 
po.ver  house  on  the  Flint  Division  of  the  L'nited  Railway  Companx. 
of  Del  roil.     Two  well-filled  cars  were  dispatched  al)out  2:.w.  under 


NATIONAL    CARBON    COMPANY  S    EXHIIUT. 

the  direction  of  Messrs.  Putnam  A.  Bates  and  F.  B   De  Gress.  and  a 
delighttul  ride  of  some  .V)  miles  was  made  out  into  the  pretty  rural 
region   lying  back  of  Detroit,  illustrating  to  the   fullest  extc!    s  n 
the  manner  in  which  the  trolley  has  banished  isolation  for  the  fanner 
and  brought  all  the  comforts  and  convcnicticcs  of  the  remote  city 
to  his  very  door.     Not  only  were  passenger  cars  flying  in  every  di- 
rection  up  and  down    rural   lanes,  but   at    frequent    switches   were 
freight  and  express  cars,  laden  with  goods  or  with  farm  pr"  " 
from   fresh  milk  to  the  last  bushel  of  husked  corn.     The  Roc! 
plant.  j6  miles  out,  recently  illustrated  in  these  pages,  mtpbt   well 
l>e  called   a   Crocker-Wheeler  railway  power  house.     It  contain';   a 
fine   400-kw    Crocker-Wheeler   generator,   driven   by   Ball   &   N' 
compound    condensing    engine    and    two    200-kw    Crocker-Wl 
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units,  similarly  driven.  Circuits  radiate  widely  from  this  plant,  and 
the  sterling  stability  of  the  apparatus  is  evidenced  by  the  continuous 
overloading  to  which  it  has  been  subjected   for  months  in  meeting 


KELLOGG   TELEPHONE   EXHIBIT. 


the  demand  for  current.     During  the  trip  cigars  and  dainty  descrip- 
tive bulletins  were  served  out,  while  at  the  power  house,  sandwiches, 


CoakJey,  the  spcciaities  <,f  this  concern  having  as  many  friends  and 
patrons  in  the  trolley  field  as  in  that  of  lighting 

Westinghouse  Electric  anu  Manufacturing  Company  had  a 
splendid  exhibit  of  apparatus,  the  most  prominent  item  of  which  was 
a  1,500-kw  rotary  converter  of  standard  type,  which  was  not  erected 
when  the  convention  began.  The  ease  with  which  installation  was 
completed  and  the  machine  set  in  operation  induced  the  belief  that 
the  tardiness  was  in  reality  intentional,  in  order  to  give  the  company 
a  plausible  opportunity  to  show  how  readily  the  apparatus  could  be 
set  up  and  operated.  It  was  certainly  a  striking  performance. 
Another  notable  exhibit  was  the  set  of  multiple  control  apparatus, 
consisting  of  sets  of  controllers,  etc.,  for  two  cars,  and  four  motors, 
all  arranged  on  Baldwin  trucks  for  demonstration.  The  exhibit  of 
motors  embraced  various  small  and  large  types  for  urban,  suburban 
and  long-distance  work.  There  was  also  an  exhibit  of  induction 
motors  and  transformers.  Much  attention  was  also  bestowed  by 
delegates  on  the  display  of  detail  apparatus  such  as  starting  resist- 
ances for  cars,  canopy  switches,  automatic  car  circuit  breakers ;  over- 
load circuit  breakers,  iron  fuse  blocks,  lightning  arresters,  and  volt- 
meters and  ammeters.  The  exhibit  was  indeed  one  of  the  most 
complete  and  effective  that  a  great  manufacturing  company  has  ever 
sent  to  a  street  railway  convention.  Appropriate  literature  was  dis- 
tributed, and  a  large  staff  was  on  hand  to  conduct  the  exhibit,  etc. 
The  company  were  represented  by  Vice-President  F.  H.  Taylor,  W. 
M.  Probasco,  L.  A.  Osborne,  Arthur  Hartwell,  W. .  H.  Whiteside, 
C.  E.  Skinner,  A.  Whitley  and  J.  M.  Duncan,  of  Pittsburg;  T.  P.  Gay- 
lord,  C.  W.  Regester  and  Irvin  Dryer,  of  Chicago,  and  C.  B.  Hum- 
phrey, R.  E.  Drake,  C.  W.  Underv.oo;!.  W.  E.  Parker.  Geo.  B.  Dusin- 


berre,  F.  B.  H.  Paine.  J.  R.  Cordon,  R.  S.  Brown.  N.  S.  Braden.  D. 
D,  Pendleton,  B.  T.  Bradv,  H.  B.  Shute.  N.  W.  Storer.  S.  W.  Kier. 


Exhibits  of  Gould  Storage  Battery  Company,  American  Steel  and  Wire  Company  and  H.  W.  Johns-Manville  Comp.any, 

coffee  and  ptmch  refreshed  those  who  had  been  enjoying  the  spin 
through  the  crisp  autumnal  air. 

Mr.  C.  G.  Curtis,  the  inventor  of  the  Curtis  steam  turbine  now 
exciting  so  much  attention,  arrived  to  listen  to  the  discussion  on  the 
general  turbine  question,  and  returned   immediately  to   New   York. 

The  Stuart-Howland  Company,  of  Boston,  Mass.,  had  an  ex- 
hibit of  their  overhead  trolley  specialties  in  a  parlor  at  the  Cadillac 
Hotel.  The  exhibit  included  their  overhead  brackets  and  other 
forms  of  their  overhead  suspension  for  single  and  double  trolley. 
They  made  an  exhibit  also  of  their  rib  trolley  wheel,  and  distributed 
a  souvenir  medallion,  which  was  an  exact  facsimile  of  it.  The  com- 
pany were  represented  by  Messrs.  H.  W.  Smith,  of  Boston,  and  H. 
De  Steese,  of  New^  York. 

The  McRoy  Clay  Works,  of  Brazil,  Ind  ,  were  represented  by  Mr. 
E.  F.  Kirkpatrick,  the  Chicago  manager.  This  company  made  no 
exhibit,  but  had  among  the  delegates  present  a  great  many  customers 
for  their  conduits  for  trolley  mains  and  feeders. 

The  J.  G.  White  Company,  of  New  York  City,  were  represented 
by  Mr.  C.  G.  Young,  who  returned  not  long  since  from  the  Philip- 
pines, and  Mr.  H.  S.  Collette,  representing  also  the  San  Juan  Light 
and  Power  Company,  of  Porto  Rico.  The  White  interests  were  rep- 
resented also  by  Mr.  S.  G.  Averell  and  Mr.  E.  L.  West. 

Maltby  Lumber  Company  have  yards  near  Detroit  for  their  well- 
known  pole  business,  whence  they  supply  many  street  railway  com- 
panies, as  well  as  other  concerns  in  the  lighting,  telephone  and  tele- 
graph field.    Visits  to  the  yards  were  made  by  trolley  and  launch. 

Samson  Cordage  Works,  of  Boston,  were  represented  by  Mr.  F.  J. 


westinghouse  exhibit. 


II.  P.  Davis,  P.  N.  Lincoln,  C.  Renshaw,  H.  N.  Cheny.  C.  F.  Med- 
bury,  W.  B.  Wriaks,  M.  Baxter,  J.  L.  Crouse. 


640 


ELECTRICAL     WORLD     and    EXGLVEER. 


Vol.  XL,  No.  16. 


Ludlow  Supply  Q»mpany  had  an  exhibit  which  included  the 
specialties  of  the  Crousc-Hinds  Electric  Company  and  the  "auto- 
motonccr"  of  the  Garton-Danicls  Company;  also  the  Morris  Electric 
Company,  and  the  Johnson  "trolley  retractor." 

National  Lead  Company,  whose  exhibit  was  noted  last  week, 
included  in  their  display  during  the  convention  a  bearing  lined  with 
their  I'ha-nix  babbitt,  which  haJ  been  in  continuous  service  on  the 
Detroit  United  System  since  August,  1901,  and  which  was  going 
right  back  into  service  as  soon  as  the  convention  was  over.  It  was 
an  astounding  exhibit  of  ability  to  stand  hard  work  without  any 
IK-rceptiblc  wear.  There  were  also  a  number  of  other  bearings  that 
had  been  in  steady  use  and  had  been  removed  only  in  order  that 
they  might  In-  t-xliibiicd  at  the  convention  and  then  restored  to  the 
apparatus. 

Elkctrk.  Stoka(,k  liATTKKV  QjMPANY.— One  of  the  most  interest- 
ing ("xhibit*;  wn-;  that  of  the  Electric  Storage   Battery  Company,  of 


duces  the  daily  engine  hours.  Its  capacity  is  2,500  amp.-hours  at 
the  hour  rate,  which  capacity  is  fully  utilized  once  every  day  on  the 
peak  of  the  load.  The  second  battery  consisting  of  250  cells  is 
located  about  two  miles  from  the  power  house  at  the  corner  of  Han- 
cock Avenue  and  Third  Street.  Its  capacity  is  2,200  amp.-hours  at 
the  hour  rate.  It  is  operated  in  connection  with  a  standard  differ- 
ential type  booster.  It  is  used  on  the  peak  of  the  load  once  or  twice 
a  day,  as  conditions  demand,  to  maintain  the  proper  voltage  within 
a  radius  of  a  mile  from  the  battery  house.  Before  this  installation 
was  made,  a  variation  in  voltage  of  even  100  volts  occurred,  the 
pressure  on  the  peak  dropping  as  low  as  375  volts.  After  installing 
this  battery  a  voltage  variation  of  from  480  to  500  was  the  maximum. 
The  third  battery  on  this  system  is  located  about  eleven  miles  from 
the  power  house,  on  the  Wyandotte  Division,  at  Ecorse.  It  consists 
of  276  cells,  of  a  capacity  of  240  amp.-hours  at  the  hour  rate.  This 
battery  is  used  as  a  regulating  line  battery,  in  connection  with  a 
booster  operated  at  the  power  house  end  of  the  line,  a   feeder  run- 


.\  (»K<it  1"  (IF  Prom 
Philadelphia,  manufacturers  of  "the  ciiloridc"  accumulator.  This 
company  !iad  on  view  several  standard  types  of  their  railway  cells, 
in  lead-iinrtl  wooden  tanks  and  in  glass  jars.  The  capacity  of 
the  former  coll  is  2.(roo  amperes  at  the  hour  rate,  of  the  latter  cell 
240  amperes  at  the  hour  rate.  Several  samples  of  vehicle  types  of 
the  cxide  battery  were  also  on  exhibition.  Two  standard  blue  Ver- 
mont marble  switchboards,  of  the  type  commonly  erecte«l  by  the 
Battery  Company,  were  also  installed,  showing  the  special  apparatus 
used  ill  connection  with  railway  installations.  One  of  the  most  inter- 
esting features  of  this  exhibit  was  the  special  differential  type  rail- 
way booster.  Besides  this  exhibit  on  the  floor  of  the  .\rniory.  the 
company  referred,  as  part  of  ihcir  display,  to  the  three  batteries  on 
the  system  of  the  Detroit  United  Railway.  The  first  of  thc-sc  bat- 
teries consists  of  276  cells  installed  opposite  the  main  power  house 
of  the  system.  This  battery  has  been  in  daily  operation  for  the  past 
two  yenrs.  and  by  aiisorbing  tlucttiat-ons  on  the  system,  greatly  re- 


INFNT    KXHIBTTS. 

ning  direct  to  the  h-iurry  .iii<i  the  line  being  fed  by  feeders  irom  ihis 
point.  Before  the  installation  of  the  battery,  the  pressure  of  thi« 
division  varied  between  200  and  750  volts.  The  pressure  of  ;!'«■ 
division  is  n«nv  maintained  between  the  limits  of  550  and  600  v  i;  . 
enabling  them  to  better  maintain  schedules  as  well  as  materially  re- 
ducing the  maintenance  cost  of  the  electric  equipment  of  the  cars 
The  Electric  Storage  Battery  Company  was  represented  by  Charlc* 
Blizard.  manager,  sales  department:  J  Lester  Woodbridge.  engineer, 
sales  department:  E.  Vail  Stebbins.  manager.  Cleveland  office;  G. 
H.  .\tkin,  manager.  Cliicago  sales  office:  R.  H.  Klauder.  manager. 
St  Louis  sales  office;  R.  B.  Daggett,  manager.  San  Francisco  sales 
office,  and  J.  E.  I^ockwood.  president.  Michigan  Electric  Company, 
the  Detroit  agent  of  the  Electric  Storage  Battery  Company.  A  book- 
let describing  the  plant  of  the  Detroit  United  Railway  Batteries  and 
several  other  installations  was  distributed  by  the  Battery  Company 
during  the  convention. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Time  money  closed  at  9  per 
cent,  for  60-day  loans.  The  unsettled  condition  of  the  stock  mar- 
ket continued  throughout  the  week,  owing  to  continued  high  rates 
for  call  money  and  the  lack  of  loans  on  time,  even  at  very  high 
figures.  Speculative  buying  power  was  absent,  although  the  reports 
of  progress  toward  a  settlement  of  the  coal  strike  caused  a  rally  on 
Thursday;  the  market,  however,  receded  on  account  of  the  uncer- 
tainty about  the  results,  and  closed  dull.  In  Boston,  General  Elec- 
tric closed  with  8^  points  off,  and  American  Telephone  and  Tele- 
graph 3>4  points.  Tractions  and  electrics  in  the  New  York  market 
were  all  weak  and  lower  in  sympathy  with  the  general  condition  of 
the  market.  Brooklyn  Rapid  Transit  closed  at  61^8,  a  net  loss  of 
2}i  points.  Mietropolitan  Street  Railway  reached  i40>2,  but  re- 
ceded to  136J/2,  which  was  the  closing  quotation  as  well  as  the  lowest 
of  the  week,  this  being  a  net  loss  of  2^/2  points.  General  Electric 
closed  at  I77>4,  after  having  reached  182^.  The  closing  quotation 
represents  a  net  loss  of  7}i  points,  and  was  also  the  bottom  figure 
of  the  week.  Westinghouse  lost  5J4  points  net,  closing  at  211J/2; 
which  was  a  rally  of  2>4  points  from  the  lowest  price,  214  being  the 
highest.  Western  Union  fluctuated  between  92  and  9oJ/^,  closing  at 
90f^,  this  representing  a  net  loss  of  i^  points.  American  Telegraph 
and  Telephone  lost  4  points  net,  closing  at  163^,  which  was  1/2  point 
above  the  lowest  quotation  of  the  week,  164  being  the  highest.  Other 
closing  quotations  were:  American  District  Telegraph  38^,  a  net 
loss  of  /2  point,  and  American  Telegraph  and  Cable  95,  a  net  gain 
of  I  point.     Following  are  the  closing  quotations  of  October  14 : 

KEW  YORK. 


Oct.  7.  Oct.  14. 


American  Tel.  &  Cable.  92 
American  Tel.  &  Tel..  165 
American  Dist.  Tel....  36 
Brooklyn    Rapid    Transit  6i}/$ 

Commercial    Cable    — 

Electric    Boat     23 

Electric    Boat    pfd 35 

Electric   Lead   Reduc'n..      2^ 

Electric  Vehicle    — 

Electric  Vehicle   pfd.  ...    10 


92 

163 

37 

62 

23 
35   , 

3V4 

4 

9 
BOSTON. 


Oct.  7.  Oct.  14. 

General    Electric     180  181 

Hudson    River    Tel 108  — 

Metropolitan     St.    Ry...i36J^  138 
N.   E.   Elec.  Veh.  Trns..   —  — 

N.    Y.    &   N.   J.   Tel....  160  — 

N.    Y.   E.    V.    T.   Co....    izVz       I2J4 
Tel.    &    Tel.    Co.    Am.  .  —  — 

Western    Union    Tel....    poj^       9oJi 

West.    E.   &   M.    Co 200  210 

West.  E.  &  M.   Co.  pfd. 210  210 


Oct.  7.  Oct.  14. 
American  Tel.  &  Tel..i63j^  1631^ 
Cumberland  Telephone    .   —  — 

Edison     Elec.     Ilium.  ...  275*         — 

Erie    Telephone    —  — 

Western   Tel.   &  Tel —  — 


Oct.  7.  Oct.  14. 
Western  Tel.  &  Tel.  pfd.  985^       — 
Mexican   Telephone    ....      2>i  2 

New  Eng.  Telephone.  .  .  .  139 

Westinghouse  Elec 102 

Westinghouse    Elec.    pfd.  — 


13s 
104 

104^ 


PHILADELPHIA. 


Oct.  7.  Oct.  14.  Oct.  7.  Oct.  14. 

American    Railways    ....    S2j^       —  Phila.   Traction    98  98 

Elec.    Storage    Battery..   —  —  Phila.    Electric    85^       8'Vi6 

Elec.   Storage  Bat'y  pfd.  • —  —  Pa.    Elec.    Vehicle —  i 

Elec.    Co.    of   America..     9}^         g%  Pa.    Elec.    Vehicle  pfd..  —  — 

CHICAGO. 


Oct.  7.  Oct.  14. 
National  Carbon  pfd....iooJ4       99 
Northwest   Elev.    com    .  .   36  — 

Union     Traction     17  17 

Union   Traction   pfd....   50  49 


Oct.  7.  Oct.  14. 

Central   Union    Tel —  — 

Chicago    Edison    —  — 

Chicago  City  Ry 212  210 

Chicago  Tel.  Co —  — 

National  Carbon   30  3i}i* 

*  Asked. 

SAN  FRANCISCO  TROLLEYS.— The  firm  of  Talbot  J.  Taylor 
has  issued  a  circular  letter  treating  of  the  affairs  of  the;  United  Rail- 
ways Investment  Company,  of  San  Francisco,  whose  shares  have 
just  been  officially  listed  on  the  Stock  Exchange.  "Stocks  of  good 
street  railways,"  say  Messrs.  Taylor  &  Co.,  "are  now  a  favorite  in- 
vestment. The  earnings  ihow  steady  increases,  as  they  are  dependent 
only  upon  the  growth  of  population  and  wealth,  which  in  a  joung 
and  industrious  community  are  certain  to  take  place.  Especial 
reasons  for  believing  that  San  Francisco  street  car  system  will  be 
highly  prosperous  at  the  p-esent  time  are  as  follows :  The  con- 
solidation just  effected  will  bring  about  a  saving  in  the  proportion 
of  operating  expense  to  receipts.  The  immediate  substitution  of 
electric  cars  for  cable  and  horse  cars  on  those  portions  of  the  sys- 
tem where  it  will  be  advantageous  will  result  in  great  additional 
saving.  The  refunding  of  the  outstanding  5  per  cent,  and  6  per  cent. 
bonds  with  the  general  mortgage  4s,  which  will  be  begun  immedi- 
ately will  result  at  once  in  a  saving  of  $65,000  per  annum,  when  com- 
pletely effected  in  a  saving  in  fixed  charges  of  $215,410  per  annum. 
The  introduction  of  oil  as  fuel  in  San  Francisco  has  cut  the  fuel 
bill  of  all  manufactures  and  power  plants  situated  there  in  half. 
While  this  is  a  tremendous   saving  in  itself  for  the  San  Francisco 


street  car  system,  it  is  unimportant  as  compared  with  the  indirect 
effects  which  will  come  from  the  fact  that  no  city  in  the  world  will 
show  in  the  next  two  years,  and  for  many  years  to  come,  such  rapid 
increase  in  population  and  wealth,  and  consequently  such  great 
increase  in  the  gross   receipts  of  the  street  car  system." 

CONNECTICUT  TROLLEYS.— The  Worcester  and  Connecti- 
cut Ea-stcrn  Railway  has  sold  $2,050,000  4^^  per  cent,  first  mortgage 
sinking  fund  gold  bonds  to  Thompson,  Tenney  &  Crawford.  The 
total  issue  authorized  is  $3,100,000,  of  this  amount  $1,050,000  is 
held  in  escrow  to  be  issue  for  improvements  and  additions,  construc- 
tion and  acquisition  of  connecting  railways.  The  Worcester  and 
Connecticut  Eastern  Railway  owns  what  was  formerly  known  as  the 
Peoples  Tramway  Company,  the  Thompson  Tramway  Company 
and  the  Danielson  &  Norwich  Street  Railway  Company,  and  will 
control  through  leases  the  Worcester  and  Webster  Street  Railway 
and  the  Webster  and  Dudley  Street  Railway.  The  total  mileage 
will  be  about  55  miles  and  will  operate  between  Worcester,  Mass., 
and  Moosup,  Conn.,  with  a  branch  line  Lo  Foster  Center,  at  which 
point  connections  will  be  made  with  the  electric  road  to  Providence, 
R.  I.  It  is  the  purpose  of  the  company  to  build  a  branch  to  Bay- 
ville,  Attawaugan,  Ballouville  and  Pineville,  and  also  to  extend  the 
main  line  of  the  road  from  Moosup  to  Norwich,  Conn.  The  rail- 
way owns  a  valuable  hydraulic  plant  of  2,000  hp  on  the  Quinebaug 
River,  two  miles  south  of  Danielson,  and  eventually  this  plant  will 
generate  sufficient  current  to  operate  its  entire  system.  In  addition 
to  this,  there  is  located  at  Oxford  a  1,200  hp  steam  and  electric  plant, 
which  will  be  used  as  an  auxiliary  plant  when  necessary.  The  fol- 
lowing are  the  directors :  H.  H.  Porter,  Jr.,  Chas.  F.  Brooker,  Geo. 
J.  Brush,  Edwin  Milner,  F.  S.  Curtis,  H.  M.  Kochersperger,  Fred. 
A.  Jacobs,  E.  D.  Robbins  and  E.  N.  Sanderson. 

DIVIDENDS. — The  Cincinnati,  Newport  and  Covington  Light 
and  Traction  directors  recently  declared  a  dividend  for  the  quarter 
of  I  per  cent.  This  was  a  disappointment  to  s':ockholders,  who  had 
expected  a  payment  at  the  rate  of  4H  per  cent,  for  the  year.  One  of 
the  officials  of  the  company,  however,  stated  that  only  i  per  cent. 
was  declared  in  order  to  do  away  with  the  small  fractional  dividend, 
and  that  in  all  probability  1%  per  cent,  would  be  declared  three  months 
hence.  The  directors  of  Milwaukee  Electric  Railway  and  Light  Com- 
pany have  declared  the  regular  quarterly  dividend  of  1^2  per  cent. 
on  the  preferred,  payable  November  i.  The  United  Traction  Com- 
pany, of  Albany,  N.  Y.,  have  declared  the  regular  quarterly  dividend 
of  1^4  per  cent,  payable  November  i.  The  net  earnings  for  the 
quarter  ended  September  30  were  $91,299,  whereas  the  dividend  re- 
quirements for  a  quarter  amount  to  only  $62,500. 

ELECTRICS  IN  ATLANTA,  GA.— The  Boston  Stock  Exchange 
has  listed  $18,000  preferred  5  per  cent,  non-cumulative  shares  and 
50,000  common  shares  par  $100,  of  the  Georgia  Railway  and  Electric 
Company.  This  company  is  a  consolidation  of  the  Atlanta  Railway 
and  Power  Company,  A  'anta  Rapid  Transit  Company,  Georgia 
Electric  Light  Company  and  the  Atlanta  Steam  Company.  It  con- 
trols all  the  street  railway  and  electric  lighting  facilities  in  Atlanta 
and  suburbs,  and  furnishes  all  of  the  municipal  lighting.  The  balance 
sheet  shows  a  bonded  debt  of  $7,850,000  and  a  profit  and  loss  surplus 
of  $114,917. 

NORTHERN  OHIO  TRACTION  REORG.^  NIZATION.— Of- 
ficial announcement  is  made  of  the  reorganization  plan  of  the  North- 
ern Ohio  Traction  Company.  The  ne\:  company  is  to  be  incor- 
porated with  $7,500,000  capital  stock  and  the  same  amount  in  bonds. 
The  present  preferred  stockholders  will  receive  in  exchange  for 
their  stock  a  5  per  cent.  30-j-ear  gold  bond  and  100  per  cent,  of  the 
new  stock.  The  common  stockholders  will  receive  one-half  in  4 
per  cent.  30-year  gold  bonds  and  200  per  cent,  of  the  same  stock  as 
is  given  to  the  preferred  holders,  there  being  but  one  kind  of  stock. 

THE  AUGUSTA  TROLLEY  DEAL.— The  new  company  which. 
as  announced  in  last  issue,  has  absorbed  various  electric  railway  and 
other  properties  in  this  city,  has  applied  for  a  charter.  It  will  Lave 
a  capital  of  $800,000  preferred  and  $4,000,000  common  stock.  There 
will  also  be  an  issue  of  $3,000,000  bonds,  $2,000,000  of  which  will  be 
used  to  retire  outstanding  bonds,  and  $1,000,000  will  be  set  aside 
for  improvements  and  extensions  at  the  command  of  the  trustees. 
The  Railways  and  Light  Companj'  of  America  has  been  employed 
to  operate  these  combined  interests  by  the  purchasing  syndicate. 

LONG  TROLLEY  LINE.— Cleveland,  Ohio,  reports  that  a  new 
syndicate  has  incorporated  the  Ohio  and  Pennsylvania  Traction 
Company,  which  may  be  capitalized  at  $2,000,000,  and  plans  another 
trolley  line  from  that  city  to  Pittsburg. 
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Commercial   Intelligence. 

THE  WEEK  IN  TRADE.— The  coal  strike  and  the  growing 
scarcity  and  need  of  anthracite  is  the  thought  uppermost  in  the  minds 
of  the  people  in  the  East  at  the  pre.sent  time.  Every  effort  to  bring 
about  a  settlement  of  the  diflferenccs  between  the  miners  and  the 
operators  has  failed,  but  the  opinion  seems  to  prevail  that  the  end 
of  the  strike  must  be  near  at  hand.  This  belief,  however,  may  be 
based  only  on  the  hope  of  getting  a  supply  of  coal  before  the  real 
cold  weather  sets  in.  Uncertainty  as  to  the  future  supply  of  fuel  is 
widely  noted  by  the  mercantile  agencies,  and  it  is  pointed  out  that  the 
scarcity  of  coke  at  the  West — this  being  entirely  distinct  from  the 
anthracite  shortage,  and  due  to  car  shortages  complained  of  through- 
out the  entire  year — is  displacing  some  industrial  workers  in  the 
iron  trade.  Aside  from  the  fuel  scarcity,  a  satisfactory  business  pros- 
pect exists.  Fall  jobbing  is  better  than  anticipated.  Recorders  note 
difficulty  of  fulfilment,  indicating  lack  of  depressing  stocks.  Spring 
trade  advices  are  better  than  usual  at  this  date  and  predictions  as  to 
the  coming  holiday  business  are  optimistic.  The  curtailment  of  the 
iron  production  resulted  in  a  smaller  output  for  September  than 
for  previous  months,  but  of  late  the  domestic  output  of  pig  has  shown 
signs  of  increasing.  Rails,  plates  and  structural  iron  are  active, 
strong  and  sold  ahead  heavily  into  1903.  Other  industries  arc  active, 
and  the  east  and  west  movement  of  freight,  swelled  by  larger  grain 
receipts  and  heavy  buying  by  the  West  at  the  East  is  proving  profit- 
able to  the  railroads.  General  activity  is  reported  from  the  North- 
west with  improving  retail  trade,  and  from  the  Pacific  Coast  a  gen- 
erally good  business  is  reported.  Export  trade  is  large  there,  and 
building  activity  is  exceptional.  Southern  trade  advices  are,  on  the 
whole,  rather  gfKxI.  The  railway  gross  earnings  for  the  month  of 
SeptembtT  were  exceptionally  favorable ;  the  ratio  of  gain  shown 
for  the  month  was  the  best  returned  since  April  of  this  year.  The 
copper  market  remains  quiet ;  buyers  and  sellers  stand  apart  awaiting 
developments.  Consumption,  it  is  said,  is  not  as  good  as  hereto- 
fore. The  closing  prices  arc  II ^  (n  ll^c.  for  Lake,  11.40  Or  11.50c. 
for  electrolytic,  11.37  ("l  H-SOc.  for  casting  stock.  The  business 
failures  for  the  week  ending  Octf)bcr  y,  as  reported  by  Uradstrcct's, 
number  170,  as  against  164  the  week  previous,  and  183  the  same  week 
last  year. 

SOME  C.  &  C.  FOREIGN  AND  DOMESTIC  ORDERS.— The 
C.  &  C.  Electric  Company,  141  Liberty  Street  New  York,  has  just 
secured  a  contract  for  a  complete  lighting  and  power  plant,  which  is 
to  be  installed  in  the  Mexican  mines  of  the  Mexico  Commercial 
Company,  of  Haltimore,  Mfl.  The  plant  will  consist  of  a  40-hp  hori- 
zontal engine,  direct  connected  to  a  25-kw  generator;  switchboard, 
arc  lamps,  wiring  installation,  etc.  The  company,  report  says,  has 
receipts  within  the  past  few  days  of  a  numl)er  of  orders  for  gener- 
ators, tnotors,  etc..  for  the  domestic  trade.  The  Rogers  Locomotive 
Works,  at  I'aterson,  N.  J.,  are  trj  be  furnishexl  with  a  150-hp  belted 
generator  for  jujwcr  j)nrposes.  In  addition  to  the  30  odd  machines 
|)ri-vio>isly  re|)orted  for  installation  in  R.  II.  Macy  &  Company's  new 
store,  at  Thirty-fifth  Street  and  Hr<iadway,  New  York,  a  30-hp 
motor  for  driving  glass  cutting  macnincry  and  a  smaller  vertical 
mutor  for  o|)tTatitig  a  package  distributing  table  have  been  ordered. 
The  Chicago  City  Railway  Company,  of  Chicago,  111  .  has  re(iuisitioned 
for  four  3.S-hp  and  three  -'.s-hp  motors,  which  are  intended  to  Iw 
utilized  for  «lriving  l)lowcrs  and  exhatisters.  The  American  Ma- 
chine and  I*"<iunclry  Company,  of  Hrooklyn.  has  ordcre<l  a  complete 
40  kw  insl.nllatir)!!.  including  switchboard.  Kcasbcy  &  Mattison,  of 
Ambler,  Pa.,  has  contracted  for  three  30-hp  motors.  The  Standard 
Steel  Works,  ot  nnrnham.  Pa.,  are  to  be  f\irnished  with  one  50-hp 
and  one  30-hp  motor,  making  over  400  hp  in  motors  supplied  them 
during  the  lavt  few  weeks.  A  75-kw  generator  switchboard,  etc..  has 
l)ern  ordered  for  a  chrmiral  plant  in  Mississippi.  A  complete  equip- 
ment for  an  electric  crane,  consisting  of  three  motors,  is  to  he  sup- 
plieil  the  American  Sanitary  Company,  of  Bayway.  N  J.  Two  75- 
kw  generators,  engines.  eq\ializers.  etc..  have  been  ordered  for  a  new 
apartment  house,  to  be  btiilt  in  New  York  by  Wm.  C.  Dewey.  Six 
20-hp  motors  have  bet'n  ordered  by  the  Standard  Plunger  Elevator 
Company,  to  be  used  for  operating  drills  for  making  holes  in  their 
elevator  plungers  at  the  Rellevjie  Stratford  Hotel.  Philadelphia. 
,\nother  order  just  to  hand  call*  for  a  25-kw  direct-connected  gen- 
erator for  the  Southern  Indiana  Railway  Company,  of  Bedford.  Ind. 

THE  ALLIANCE  MACHINE  COMPANY.  Alliance.  Ohio,  or- 
ganized some  tnonths  ago  for  the  manufacture  of  electric  traveling 
cranes  and  other  heavy  work  of  similar  class,  j*  completing  its  large 
plant  there,  and  will  soon  be  in  a  position  to  take  care  of  orders  for 
the  heavit--it  types  of  cranes.  .Vmong  others,  the  company  has  on  its 
books  the  following  orders:  Worth  Brothers  Company,  one  50-ton 
and  four  io-t(Mi  cranes;  Bethlehem  fteel  Company,  one  loo-ton  crane: 
Colorado  Fuel  and  Iron  Company,  two  25-ton.  two  5o-ton.  three 
T5-fon,  two  jo-ton  and  three  lo-ton  cranes:  l^iion  Steel  Company. 
five   lo-ton.  three  5-ton  and  one  lo-sknll-crackcr  cranes;   Pittsburg 


Valve  and  Foundry  Company,  two  15-ton,  four  motor  cranes;  Car- 
negie Steel  Company,  one  lo-ton,  three  motor  crane;  Alabama  Steel 
and  Wire  Company,  two  15-ton  four  motor  cranes;  and  American 
Steel  and  Wire  Company,  one  15-ton  crane.  In  addition  to  these 
orders  the  company  will  build  two  large  traveling  tables  for  the 
Carnegie  Steel  Company,  and  twelve  rod-reeling  machines  for  the 
Colorado  Fuel  and  Iron  Companj'. 

H.  M.  SALMONY.  95  Mortimer  Street,  London.  W.,  England,  is 
desirous  of  representing  abroad  American  manufacturers  who  are 
seeking  to  introduce  their  specialties  in  an  effective  way  at  a  com- 
paratively small  cost.  It  is  Mr.  Salmony's  idea  to  visit  the  best  dis- 
tricts of  England,  France,  Belgium,  Holland,  Norway,  Sweden,  Ger- 
many. Spain.  Italy,  Switzerland,  Austria-Hungary,  Russia,  Turkey. 
etc.,  and  while  doing  so  to  make  with  his  manufacturers'  samples  an 
American  electrical  trading  exhibition.  He  also  proposes  to  cir- 
cularize the  local  buyers  and  to  advertise  such  visits  and  the  names  of 
the  concerns  represented.  Mr.  Salmony  proposes  to  do  this  on  z 
commission  basis,  supplemented  by  an  annual  contribution  towards 
expenses.  This  gentleman  is  well  known  in  America,  and  speaks 
most  of  the  European  languages  fluently,  being  thoroughly  familiar 
with  the  Continent.  He  invites  communication,  therefore,  in  re- 
gard to  this  project,  and  states  that  before  undertaking  it  he  will 
again  visit  America  in  order  to  acquaint  himself  with  the  goods 
and  the  parties  who  manufacture  them. 

THE  ALBERGER  CONDENSER  COMPANY,  of  95  Libert> 
Street,  New  York,  reports  the  following  among  important  orders 
recently  received  for  high  vacuum  condensing  apparatus:  Belt  Light 
and  Power  Company,  Pennsylvania  Sugar  Refinery.  Sharon  Steci 
Company.  Port  Huron  Liglit  and  Power  Company.  Hartford  Street 
Railway  Company,  Binghamton  Light.  Heat  and  Power  Comi'.i!.) 
The  e^iuipment  for  the  above  plants  consists  of  Alberger  baron<:r 
or  surface  condensers  with  improved  vacuum  and  circulating  p  1  - 
and  the  necessary  appurtenances  for  producing  the  high  vacuum  rv 
quired  by  the  use  of  steam  turbines  which  are  being  installed  in  most 
of  the  above  plants. 

BALL  ENGINE  CONTRACTS— The  Osborn  Water  and  Light 
Company.  Osborn  O.,  has  recently  purchased  an  additional  unit  from 
the  Ball  Engine  Company.  Eric.  Pa.  The  Vose  Piano  Company.  Bos- 
ton, Mass..  purchased  recently  a  direct-connected  unit,  consisting  of  a 
Westinghouse  generator,  direct  connected  to  a  Ball  engine.  The 
Grand  Crossing  Tack  Company,  Chicago,  has  put  in  operation  a 
direct-connected  outfit,  consisting  of  a  Crocker- Wheeler  generator, 
direct  connected  to  a  175-hp  tngine.  built  by  the  Ball  Engine  Com- 
pany. 

A  NEW  YORK  HOTEL— Long  Acre  Square,  New  York,  is  to 
have  a  $750,000  apartment  hotel,  upon  which  work  has  been  begun 
on  the  plot  at  Forty-third  Street.  Henry  B.  Mulliken  and  Edgar  J. 
Moeller  are  the  architects  of  the  structure,  which  is  to  be  twelve 
stories  high  and  of  the  French  Renaissance  type.  The  building  will 
have  its  own  heating  and  lighting  plants.  Among  the  features  of 
construction  is  an  electric  fountain,  which  is  to  be  directly  beneath 
the  skylight  which  lights  the  dining  room. 

THE   ILLINOIS    CAR   AND   EQUIPMENT   COMPANY,  of 
Ilegewisch.  Illinois,  just  outside  of  Chicago,  has  recently  purcV-"'-^ 
a  large  amount  of  electrical  apparatus  which  will   be  used   f. 
operation  of  wood  turning  machinery.     .-Xn  order  on  the  W* 
house   Electric   and    Manufacturing   Company   includes   two   J 
and  one  200-kw   two-phase  alternators,  together  with  a  four  j-....>. 
switchboard  and  the  following  induction  motors:  two  loo-hp.  fire 
75-hp  and  one  50-hp. 

EUl'IPMENT   FOR   TWIN  CITY   POWER  STATION— The 

Twin  City  Rapi<l  Transit  Company,  of  Minneapolis,  is  now  m " 

contracts  for  the  equipment  of  its  new  power  station.     The  1 
will   be   Pabcix-k   it    Wilcox.     The  contract   for  the   coal    av 
handling  machinery  has  been  awarded  to  John  A.  Mead  &  Cov 
of  Bowling  Green  Building.  New  York.     The  machinery  will  im>v 
a  capacity  for  handling  70  tons  per  hour,  and  will  cost  about  $35,000. 

MOTORS  FOR  GRAIN   ELEVATOR —The  Steel  Storage  md 
Elevator    Construction    Company    has    adopted    electric    power   dis- 
tribution  for  a   large  grain   elevator  which  will  be  erected   f  • 
Canadian  Pacific  Railway  at  Fort  William.  Ont.     A  recent  pn; 
from   the  Westinghouse   Electric  and   Manufacturing  Company  in 
eludes  a   direct-current   generator   and  a  number  of  direct -current 
motors  for  the  operation  of  this  elevator. 

THE  BROWNING  ENGINEERING  COMPANY  of  Oeveland. 
Ohio,  has  recently  purchased  from  the  Westinghouse  Electric  and 
Manufacturing  Company  a  large  number  of  railway-type  crane  mo- 
tors ranging  in  capacity  from  25  to  50  hp. 

CONTRACT  FOR  STREET  SIGNS— The  New  York  Edison 
Company  has  secured  the  contract  to  furnish  and  maintain  blue 
glass  electric  sign  boxes  in  Manhattan  for  $12.50  a  year  each,  and 
stencil  signs  for  $10  a  year. 
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EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following 
are  the  exports  of  electrical  material  from  the  port  of  New  York  for 
the  week  ended   October   11:     Antwerp — 13  pkgs.  material,  $1,177; 

2  pkgs.  machinery,  $350.  British  West  Indies — 206  pkgs.  material, 
$3,194;  100  pkgs.  machinery,  $21,997.  l^ritish  Possessions  in  Africa — 
5  pkgs.  machinery,  $778;  86  pkgs.  material,  $1,254.  Berlin — 2  pkgs. 
material,  $I75-  British  Australia — 272  pkgs.  machinery,  $10,165;  62 
pkgs.  material,  $2,498.     Brazil — i   pkg.  machinery,  $60.     Bradford — 

3  pkgs.  machinery,  $175.  British  Guiana — 10  pkgs.  machinery,  $1,890; 
14  pkgs.  material,  $285.  British  East  Indies — 20  pkgs.  material,  $415. 
Central  America — 21  pkgs.  material,  $306.  Colchester — 4  pkgs.  ma- 
terial, $542.  Cuba — 126  pkgs.  material,  $3,225.  Chili — 10  pkgs.  ma- 
terial, $149.  Copenhagen — 6  pkgs.  machinery,  $1,633.  Dutch  West 
Indies— 3  pkgs.  material,  $54.  Frankfort — i  pkg.  machinery,  $120. 
Glasgow — 140  pkgs.  material,  $2,156.  Hamburg — 30  pkgs.  material, 
$4,287.  Havre — 84  pkgs.  material,  $2,682.  Hayti — 3  pkgs.  material, 
$20.  Liverpool — 160  pkgs.  machinery,  $10,470;  23  pkgs.  material, 
$767.  London — 33  pkgs.  machinery,  $3,505  ;  130  pkgs.  material,  $6,- 
716.  Mexico — 24  pkgs.  material,  $1,846;  18  pkgs.  machinery,  $670. 
Portuguese  Possessions  in  Africa — 16  pkgs.  material,  $1,185.  Patrar 
— 6  pkgs.  material,  $150.  Peru — 12  pkgs.  material,  $697;  12  pkgs. 
machinery,  $600.  Santo  Domingo — 71  pkgs.  material,  $552.  South- 
ampton— no  pkgs.  material,  $8,052.  Stockholm — 3  pkgs.  material, 
$572;  I  pkg.  machinery,  $150.  U.  S.  Colombia — 9  pkgs.  material, 
$163.     Venezuela — 8  pkgs.  material,  $215. 

PELTON  WATER  WHEELS.— The  Pelton  Water  Wheel  Com- 
pany reports  having  just  closed  a  contract  with  the  Vancouver 
Power  Company,  of  Vancouver,  B.  C,  covering  three  Pelton  wheel 
units,  with  a  combined  capacity  of  10,000  hp.  The  wheels  are  for 
direct  connection  to  electric  generators ;  the  power  to  be  used  for 
electric  railway  and  manufacturing  purposes  in  the  vicinity  of  Van- 
couver. The  Pelton  Company  has  under  construction  at  the  present 
time  Pelton  water  wheels  aggregating  30,000  hp,  all  of  which  are  to 
be  used  in  connection  with  electric  transmission  of  power.  The 
wheels  will  have  a  capacity  of  3,200  hp  each.  They  will  be  direct  con- 
nected to  generators,  to  be  built  by  the  General  Electric  Company. 
There  are  also  to  be  two  exciter  units  of  200  hp  each.  The  head  will 
be  390  feet.  The  Pelton  people  have  also  secured  a  contract  for  an 
'  extension  of  the  plant  of  the  San  Rafael  Paper  Company,  Mexico. 
A  mile  of  steel-rivetted  pipe,  varying  from  28  inches  to  32  inches  in 
diameter,  will  be  built.    A  6oo-hp  water  wheel  has  also  been  ordered. 

BIG  PRODUCER  GAS  PLANT.— Mr.  F.  W.  Snow,  president  of 
the  Ramapo  Iron  Works,  Hilburn,  N.  Y.,  is  about  to  build  the  largest 
producer  gas  plant  hitherto  constructed  in  this  country.  Consider- 
able electrical  equipment  will  be  installed.  The  plant  will  serve  as 
a  central  electric  lighting  plant  for  a  radius  of  some  25  miles  within 
Hilburn,  and  v.ill  also  furnish  energy  for  large  manufacturing  plants 
in  the  vicinity.  The  plant  will  also  supply  gas  for  lighting,  heating 
and  foundry  work  to  nearby  shops.  Westinghouse,  Church,  Kerr  & 
Company  have  been  allotted  the  contract  for  the  engines  which  will 
represent  a  total  capacity  of  1,215  hp.  There  will  be  three  direct- 
acting  gas  engines  of  350  hp  each  and  a  125-hp  engine,  also  a  40-hp 
one.  The  generators  will  be  supplied  by  the  Westinghouse  Electric 
and  Manufacturing  Company.  There  will  be  three  225-kw  alter- 
!  nating-current  machines  and  one  75-kw ;  also  a  22j/2-kw  machine  for 
direct  connection  to  the  smaller  engines.  The  plant  will  be  oper- 
ated by  producer  gas,  as  manufactured  by  the  process  controlled  by 
the  Loomis-Pettibone  Company,  of  52  Broadway,  New  York. 

HYDRO-ELECTRIC    DEVELOPMENT    IN     MEXICO.— The 
great  Passasiachic  Falls,  situated  near  Ocampo,  in  the  State  of  Chi- 
huahua. Mexico,  have  been  purchased  by  Manuel  Siqueros,  a  capital- 
ist of  Juarez,  Mexico,  and   Manuel   Gameros,  a   prominent   mining 
engineer  of  Chihuahua.     They  have  organized  a  company  to  utilize 
the  power  derived  from  these  falls  for  the  generation  of  electricfty, 
to  furnish  power  for  an  extensive  railway  system  and  for  a  number 
'  of  mills  and  mines  of  that  section.     These  falls  are  situated  in  the 
midst  of  one  of  the  richest  and  most  extensive  mining  sections  of 
:,  Mexico.    The  water  has  a  sheer  drop  of  1,800  feet  over  a  precipice, 
and  it  will  not  be  a  difficult  engineering  task  to  utilize  this  power 
for  generating  an  abundance  of  electricity  for  all  the  requirements 
.  of  that  region.     The  company  proposes  to  build  an  electric  railway 
1  for  handling  ore,  etc.,  between  the  town  of  Minica,  at  the  terminus 
'  of  the  Chihuahua  and  Pacific  Railway  and  the  mining  camps  of  Altos, 
Ocampo,  Pinos  and  Concheno. 

MONTEREY  ELECTRIC  TRACTION.— Important  contracts 
will  be  let  shortly  for  the  equipment  of  an  electric  traction  system 
in  the  city  of  Monterey,  Mexico.  The  American  Engineering  and 
,  Contracting  firm  of  Macklin  &  Dillon,  of  Monterey,  have,  as  already 
loted  in  these  pages,  been  granted  a  concession  to  build  an  electric 
road  of  about  five  miles  in  length.  It  is  intended  also  to  convert 
two  of  the  principal  existing  horse-car  roads  in  the  Mexican  city, 
which  in  all  are  about  12  miles  long.     The  new  electric  traction  sys- 


tem will,  therefore,  be  about  17  miles  in  length,  and  is  estimated  to 
entail  an  expenditure  of  about  $i,ooo,oofj.  The  banking  house  of 
Sperry,  Jones  &  Company,  of  Baltimore,  Md.,  is  financing  the  enter- 
prise. Mr.  A.  W.  McLimont,  president  of  the  Federal  Electric  Com- 
pany, Washington  Life  Building,  has  betrn  retained  as  consulting 
engineer  by  the  American  interests.  He  is  now  on  his  way  to 
Monterey. 

EUROPEAN  EQUIPMENT  FOR  TOKIO  ROAD.— The  100 
car  trucks  and  equipments  for  the  Tokio  Street  Railway  Company, 
which  have  been  ordered  from  Frazar  &  Company,  of  Japan,  63-65 
Wall  Street  will  be  built  by  Dick,  Kerr  &  Company,  Limited.  The 
contract  has  been  allotted  in  England,  because  of  considerably  better 
prices  and  more  favorable  terms  of  delivery  obtained  on  the  other 
side.  For  similar  reasons,  the  contract  for  the  rails,  though  secured 
in  the  first  instance  through  an  export  house  of  large  American  inter- 
ests— the  China  and  Japan  Trading  Company,  Limited,  32  Burling 
Slip,  New  York,  will  be  executed  in  European  mills.  There  will 
be  about  20  miles  of  rails.  The  contract  for  the  poles  and  special 
track  work  has  been  allotted  to  the  Japanese  house  of  Okura  &  Com- 
pany, which  concern  has  an  office  in  the  Bowling  Green  Building, 
II  Broadway,  under  the  management  of  M.  Yamadax. 

ELECTRICAL  EXPORTS.— The  U.  S.  Treasury  returns  for 
August  show  a  good  condition  of  electrical  exports.  The  export  of 
electrical  instruments  for  the  month  was  only  $262,231,  while  in 
August,  1901,  it  was  $451,120;  but  for  the  eight  months  of  this  year 
it  was  $2,388,119,  as  compared  with  $689,923.  It  is  evident  that 
the  downward  fluctuation  last  August  was  but  accidental  and  tem- 
porary. The  export  of  electrical  machinery  for  August,  1902,  was 
$558,826,  as  compared  with  $457,275,  and  for  the  eight  months  this 
year,  $3,896,547,  as  compared  with  $3,919,574  last  year  and  $3,590,419 
in  1901.  The  total  export  of  electrical  apparatus  and  appliances 
therefore  this  year  is  $6,284,661,  or  at  the  rate  of  over  $750,000  per 
month  for  the  eight  months,  or  $9,000,000  roundly  for  the  year.  This 
shows  that  the  trade  can  be  sustained  and  built  up. 

THE  LOCKE  INSULATOR  MANUFACTURING  COM- 
PANY has  taken  over  the  business  of  Mr.  Fred.  M.  Locke,  and  is 
now  doing  business  with  a  capital  stock  of  $150,000,  of  which  $125,- 
000  has  been  subscribed  for  and  sold.  The  remaining  $25,000  will 
be  issued  and  sold,  as  needed,  under  and  by  order  of  the  board  of 
directors.  The  officers  of  the  new  company  are  as  follows  :  Fred. 
M.  Locke,  president ;  Henry  M.  Parmele,  vice-president ;  Willis  D. 
Newton,  secretary ;  M.  W.  Burke,  treasurer.  The  directors  are  the 
above  and  C.  P.  Brown,  Chas.  H.  Fairchild  and  W.  A.  Higinbotham. 
The  new  company  starts  out  with  very  bright  prospects,  the  Locke 
insulators  being  very  widely  and  favorably  known. 

THE  STOREY  MOTOR  AND  ELECTRIC  COMPANY.— A 
great  deal  of  interest  has  been  aroused  in  the  electrical  field  in  New 
York  City  by  the  announcement  of  the  news  that  Mr.  Henry  E. 
Fanshawe  has  been  elected  a  director  of  the  Storey  Motor  and 
Electric  Company,  Harrison.  N.  J.,  and  that  he  takes  his  place 
on  the  board  this  week.  This  gentleman  is  one  of  the  most  aggres- 
sive and  progressive  men  in  the  development  of  electrical  industries, 
and  has  a  wide  circle  of  friends  and  acquaintances.  Should  he  take 
an  active  part  in  the  management,  which  presumably  will  be  the  case, 
the  Storey  motor  is  likely  to  become  far  better  known  than  is  already 
the  case,  but  certainly  not  beyond  its  deserts. 

MOTORS  FOR  FRANCE.— The  Goudey-McLean  Company,  of 
88  Maiden  Lane.  N.  Y.,  which  concern  represents  the  export  interests 
of  several  American  manufacturing  concerns  of  electrical  machinery, 
supplies,  etc.,  has  recently  secured  contracts  for  17  motors  from  its 
French  office — the  Goudey-McLean  Company,  of  New  York,  17 
Rue  de  Turenne,  Paris.  These  machines  are  intended  for  machine- 
shop  use.  The  American  Electrical  Syndicate,  of  Amsterdam,  which 
is  the  Holland  agency  for  the  Goudey-McLean  Company,  has  just 
sent  in  a  substaMial  requisition  for  a  general  line  of  electrical 
material. 

MOTORS  FOR  MEXICAN  LIGHTING  PLANTS.— The  New 
England  Motor  Company,  of  Lowell.  Mass..  has  secured  a  contract 
through  the  Federal  Electric  Company  of  141  Broadway,  for  several 
direct-current  generators,  varying  from  33  hp  to  2  hp,  for  shipment 
to  Mexico  for  lighting  use. 

TO  PURCHASE  FOR  BIG  BRITISH  CONCERN.— The  Morris 
Electric  end  of  the  recently  formed  American  Union  Electric  Com- 
pany, of  15  Cortlandt  Street,  it  is  reported,  will  act  as  American 
purchasing  agent  for  the  British  Electric  Traction  Company.  Limited, 
of  London. 

ELECTRICALLY-DRIVEN  SOUTHERN  CEMENT  PLANT. 
— The  Southern  States  Portland  Cement  Company,  of  Atlanta.  Ga., 
is  rfbout  to  construct  a  large  plant  at  Rockmart.  for  the  manufacture 
of  cement.    All  the  machinery  will  be  operat'^d  by  electricity. 
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CARROLLTON,  ILL.^ — The  Rockbridge  Telephone  Company  is  now  ready  for 
business,  and  will  proceed  at  once  to  build  about  forty  miles  of  line  in  the 
eastern   part  of  the  county. 

.SI'RINCFIELD,  ILL.— Party  lines  are  to  be  abandoned  by  the  Central 
Union  Telephone  Company  in  Springfield.  Persons  whose  party  line  tele- 
phones are  taken  out  and  independent  lines  substituted  in  all  probability  will 
be  called  u[>on  to  pay  the  regular  rental   for  independent  service. 

CHICAGO,  ILL.- -Two  tunnels  under  the  river  have  just  been  finished  by 
the  Illinois  Telephone  and  Telegraph  Company,  one  at  Harrison  Street  and 
one  at  Wells  Street,  thus  giving  connection  with  the  Union  and  Northwestern 
railway  depots.  They  arc  six  feet  wide  and  seven  and  one-half  feet  higli, 
the  same  size  as  those  under  the  downtown  streets. 

LEB.A.N'O.V,  IND.— The  Lebanon  Telephone  Company  has  increased  its 
capital  stock  from  $5,000  to  $30,000. 

DELPHI,  IND.— The  Carroll  Telephone  Company,  with  principal  ex':hange 
in  this  city,  has  decided  to  reconstruct  its  entire  pls^nt,  the  improvements  to 
cost   $20,000. 

ML'.N'CIE,  l.\l). — The  Kinloch  Long  Distance  Company,  of  Missouri,  was 
licensed  to  do  business  in  Indiana.  Its  capital  is  $30,000.  The  Indiana  head- 
quarters will  be  at   Muncie. 

PETERSBL'Rr,.  I.\D.— The  difficulty  between  the  labor  unions  of  this  city 
and  the  Cunibcrland  Tekjihone  Company  has  been  adjusted,  the  company 
agreeing  to  employ  only  home  union  men. 

SOUTH  HEM),  I.VD.— The  South  Bend  Home  Telephone  Company,  owned 
largely  by  Ft.  Wayne  capitalists,  has  given  a  mortgage  on  its  new  plant  here 
for  $400,000.  The  company  will  make  a  number  of  extensions  and  otherwise 
improve    its   service. 

TERRE  H.AUTE,  IND.-  The  Citizens'  Telephone  Company  has  now  in 
active  use  in  the  city  of  Terre  Haute  1,312  telephones  and  orders  are  received 
daily  for  more.     The  numbers  begin  with   i  and  run  to  1,312  consecutively. 

I.NDIA.VAPOLIS,  IND.— The  new  branch  exchange  of  the  New  Telephone 
Company  began  its  service  a  few  days  ago,  and  is  serving  1,200  patrons; 
it  has  a  capacity  for  3,000  however.  The  new  exchange  is  located  in  a  new 
three-story  brick  building  and  is  equipped  with  all  the  modern  improvements. 

GREE.VSBURG,  IND.-  The  Independent  Telephone  Company,  of  Decafjr 
County,  which  had  its  origin  two  years  ago,  is  claimed  by  its  directorate  to  lie 
one  of  the  best  systems  in  the  country.  Beginning  with  1,352  miles  of  wire 
and  200  subscribers,  the  lines  have  been  extended  all  over  the  county  and 
956  telephones  are  now  in  use.  Of  these  53  per  cent,  are  in  farm  residences 
and  villages.  The  remainder  are  in  the  city  of  Greensburg.  The  company  has 
long  distance  connections  with  surrounding  towns  and  with  Indianapolis.  Tlie 
apparatus  is  of  the  Strombcrg-CarUon  Company.  On  the  country  lines,  three  or 
four  telephones  are  put  on  one  line,  but  in  the  city  the  lines  arc  individu;i]. 
For  local  service  the  company  charges  stockholders  80  cents  and  $1.50  a  month 
for  residences  and  business  houses  respectively.  The  rates  to  nonstockholders 
are  $1.25  and  $2  a  month,  respectively. 

DOW.S,  lA. — The  West  Morgan  Telephone  Company  has  been  incorporated 
with  a   capital  of  $5,000. 

I)AVK,\I*(  )RT,  lA. — The  Independent  Telephone  Company  will  build  a 
line  to  Milan  to  connect  with  the  rural  exchanges. 

DALLAS,  I.\. — The  Marion  County  F'armers'  Mutual  Telephone  Company 
has  l>ecn  incorporated,  with  a  capital  of  $15,000,  by  Ed.  Wagner,  R.  Kcr^, 
R.    A.    Mullen  and  others. 

lUIKLI.N'GTON,  lA.— The  Burlington  &  Augusta  Telephone  Company,  of 
Burlington,  has  l>ecn  incorporated  with  a  capital  stock  of  $5,000.  The  officers 
are  E.  W.  Konikry,  president;  Henry  Magel,  vice-president;  Nils  C.  Hansen, 
secretary    and    Irriisurcr. 

AlllI.ENK,  KA.N".  The  Brown  Telephone  Company,  of  Abilene,  has  been 
chartered   with  a   capital   of   $50,000. 

HENRYVILLK,  KY. — The  Cumberland  Telephone  Company  has  purchased 
the  People's  Union  Telephone  Compony  of  this  place.  The  latter  concern  has 
one   h\indred  subscribers. 

LOUISVILLE,  KV.~  It  is  expected  that  by  Novcml>cr  1  the  long  distance 
connection  of  the  Home  Telephone  Company  will  be  completed  to  ()wen»l»or.>, 
Henderson,  Bowling  Green,  Lexington,  Ashland,  Evansville,  Huntington  and 
I'rrnch   Lick.     Connection  will  also  be  established  with   Indianap')lis,   Ind. 

BRI.STOL,  MASS.  The  Farmers'  Mut<ial  Telephone  Company  has  l»cen 
itiriirporate<l  at  this  plaiv  with  a  capital  of  $10,000.  A.  M.  Round  is  pres- 
ident and  A.  H    Sweet,  treasurer. 

GRAND  RAPIDS.  MICH.— The  Citiien's  Telephone  Company  has  obtained 
control  of  the  jystein  of  the  Miss;tukee  County  Telephone  Company,  including 
exchanges  at   Cadillac  and  McBain.  and  60  miles  of  toll  lines. 

GRAND  RAPIDS.  MICH.  This  city  is  now  connected  with  Toledo  by 
an  inilepcndcnt  telephone  line  thrixigh  the  exchange  of  the  Citizens'  Company. 
This  connection   also  opens  an  important   txeld   of  loll  line  connections  in  Ohio. 

MINNEAPOLIS.  MINN  -The  Minne«ota  Mutual  Telephone  and  Tele- 
graph Company,  of  Minnea|>olis.  has  been  incorporated;  capital  stock  $300,000, 
of   which   $jo.ooo  is  represented   in   Wisconsin. 

ST.  PAUL.  MINN— The  Howar.l  Lake  Telephone  Company,  of  Howard 
Lake.  Wright  County,  Minn.,  has  filed  articles  of  incorporation.  The  capital 
stock  is  $50,000  and  the  incoriwrators  are  John  A.  Peterson,  O.  J.  Olson,  John 
L.  Munson.  J.  W.  Custer  and  Nels  Monson.  of  Stockholm;  A.  G.  Custer,  W. 
H.  Eddy  anil  P.  E.  Eddy,  of  Victor;  H.  A.  Workman  and  G  A.  Kocnig.  of 
Howard    Lake. 


HANNIBAL,  MO.— The  Bluff  City  Telephone  Company,  of  Hannibal,  has 
been  incorporated  by  C.  H.  Brown,  B.  E.  Hixon,  V.  T.  Strong  and  others 
Capital    $100,000. 

JEFFERSON  CITY,  MO.— The  Jefferson  City  Telephone  Exchange  was  par 
chased  Oct.  2  by  Messrs.  Lester  S.  Parker,  Houck  McHenr>'  and  A.  M.  Hoi^ 
The  cxcl-.jnge  was  owned  by  the  Capital  Telephone  Company,  of  this  city,  amj 
was  considered  an  excellent  plant,  being  newly  installed.  The  purchasers  an- 
nounce that  there  will  be  no  change  in  rates. 

PHELPS,  N.  Y.— The  Inter-Ocean  Telephone  and  Telegraph  Company  ka> 
been  granted  franchises  in  this  place  and  Avon. 

E.\STON,  N.  Y'. — The  Easton  and  South  Cambridge  Telephone  Compaa* 
was  organized  and  started  business  last  month.  It  is  now  operating  8  nilcs 
of  line  and  16  telephones,  and  will  probably  extend  its  lines.  The  officers 
are  F.  O.  Ives,  president;   Elias  Borden,  secretary,  and  Edward  Skiff,  treasurer. 

CHATHAM,    N.    Y. — The    Chatham    Co-operative    Telephone    Company,    tf 
Chatham,   has   been   incorporated   to   build   and   operate    telephone   lines    i-.i   (' 
lum^ia    County.      The    capital    stock    is    $1,000,    and    the    directors    are    Vrrr^ 
G.    Babcock.    Augustus    N.    Van    Deusen,    Norman    Ashley    and    Elizabeth    B 
Gibbons,  all   of   Chatham. 

MEDIN.\,  N.  Y. — The  Orleans  County  Rural  Telephone  Company  is  makiof 
rapid   progress  in   extending  its  lines  in  .nnd   about  Lyndonville.     The  cnmpan- 
proposes   to    extend    its    line    several    miles   along    the    lake    road,    i< 
from    Kuckville.      The   officers   are;    President,    Walter   Tuttle,    of    I 
vice-president,    Kenneth     Hedley,    of    Yates;     secretary    and    treasu.v., 
Coe,    of    Yates. 

ROCHESTER,    N.    V.— The    Interlake    Telephone   Company    has   '-—     - 
porated    with    a   capital   of   $100,000.      The   company    will   operate    ; 
tario.    Wayne.    Seneca,    Yates,    Cayuga,    Onondaga,    Oswego,    Torapk 
let,    Livingston,    Steuben,    Wyoming,    Genesee,   Orleans,    .\lleg:.ny   and    Men-  •' 
Counties.     The    directors  are  George   R.   Fuller,   Albrccht  Vogt,  Jacob  Gerl.i  ( 
H.   Wheeler  Davis,   William   S.   Hall,   Ezra   M.   Higgins  and  Joseph  W.  Taylor 

CHARLOTTE,  N.  C— The  Washington  &  Aurora  Telephone  Company  kai 
been  incorporated  with  a  capital  stock  of  $25,000. 

BAINBRIDGE,  OHIO.— The  Bainbridgc  Telephone  Company  will  build  liar*, 
in  Aurora  township. 

AKRON,  OHIO. — The  Akron  People's  Telephone  Company  is  establiahiof 
an  exchange  in  the  neighboring  village  of  Warwick. 

CADIZ,  OHIO. — The  Harrison  County  Telephone  Company  is  cstabliAiBf 
an  exchange  at  Scio.     A  good  list  of  subscribers  has  been  secured. 

WELLSBURG,  OHIO. — Negotiations  are  pending  for  the  sale  of  a  am  ' 
trolling  interest  in  the  Wellsburg  Telephone  Company  to  outside  capitalists. 

EAST  TOLEDO,  OHIO.— The  Toledo   Home  Telephone  Company  is  rap>d  « 
connecting  up  its  subscribers  in  East  Toledo.     The  company  has  secured  &'.« 
600  subscribers   on  this  side  of  the  river. 

CINCINN.X  n,     OHIO. — The     Cincinnati    Telephone     Company    has    pl»' ' 
upon   the   market    3465    shares   of    treasury    stock    for    the   purpose    of  »ecurT» 
money    for    needed   extensions  and   betterments   of  the   service. 

KENTO.N,   OHIO. — The  grocers*  association  has  decided  to  use  but  one  ;< 
ephone.     The  rates  of  both  companies  are  the  same,  but  the  Kenton  TelepVi 
Company  has  about  twice  as  many  subscribers  as  the  Bell  Company. 

NEW.\RK,  OHIO. — The  Newark  Independent  Telephone  Company  has  lea-' 
new  quarters  and  a  new  central  cnergj'  board   will  be  installed.     Work  wilJ 
pushed  and  it  is  expected  the  new  system  will  be  in  operation  by  Dec,  1. 

CLEVELAND,  OHIO. — The  Cuyahoga  Telephone  Company  has  inatnp;Ti  - 
a    fire    drill    for    the   employees    of    its    exchange.      Recently    the   ninety    v.      t 
ladies  of  the  morning  shift  descended  by   the  fire  escape  from  the  eighth  r  ■ 
of  the  building  in   six  minutes   from  the  first   tap   of  the  alarm  gong 

CLEVELAND.   OHIO. —  I'our  injunctions  have   been  granted  re»i- 
City   Trust  Company,  of  Buffalo,   N.   Y.,  from  delivering    10,313   *' 
stock   of  the   Consolidated  Telephone  Company  to    B.   G.   Hubbell,  1 
the   company.      The   petitioners  are   large   holders  of   the  stock   and    ' 
ings  are  now  deposited  with  the  City  Trust  Company,  of  Buffalo.     It  ■<  '■— 
that    Mr.    Hubbell    is  about    to   take    possession    of  the   stock   and   that    be 
no    right    to    do    so. 

NORWALK.  OHIO.— The  Local  Telephone  Company,  which  has  abw 
the  exchanges  at  Norwalk,  Milan,  Berlin  Heights,  Chicago  Junction,  PlyBK 
Greenwich,  .\ttica,  .New  Washington,  New  London  and  several  smaller  towr- 
this  section,  is  offering  to  investors  $15,000  of  six  ;>cr  cent,  non-taxahle  ri. 
lative  preferred  stock,  a  part  of  an  authorized  issue  of  $150,000.  The  ■ 
pany's  profits  for  the  ensuing  year  are  estimated  at  $18,000,  or  more  '' 
double  the  amount   required  to  pay  dividends  on  the  preferred  stock. 

NASHVILLE.  TENN.— The  Cumberland  Telephone  Company  desirei  \< 
operate  with  the  city  in  establishing  a  conduit  system  in  the  streets  of  this  r 

GLOUCESTER    COURT    HOUSE,    VA  — Mr.    A.    W.    Withers    has   ' 
elected  president  of  the  Tidewater  Telephone  Company.    The  company  will  «•:> 
some   extensions. 

PETERSBURG.  VA— Thr  Petersburg  Telephone  Company  has  been  i- 
P'lrated.  1  he  capital  stock  will  be  between  $50,000  and  $100,000.  Mr.  Wrn 
Mclllwaine  is  president. 

RICHMOND.    \A.— The    Southern    Bell    Telephone    Company    is   i»»<J> 
acquiring    local    companies    by    securing    a    controlling    interest    in    their   *' ■ 
and  will   finally  take  them  over  as  part  of  its  own  system.     The  Hamptoe  T'  • 
phone    Company,    at    Hampton,    Va..   and    the    Mutual    Telephone   Coii»p««y 
Petersburg  are    recent    acquisitions. 

MILWAUKEE.   WIS.— An   advance   in   the   toll  rate    of  the   Wiscontin  ■^■ 
ephone  Company  hat  gone  into  effect.     The  general  toll  tariff  for  1' 
re-adjusted    on    a    two-minute    instead    of    a    three-minute    basis,    a? 
period,   as  heretofore.      The   one-minute   business   has    been    found   unprof  • 
but  an  arrangement  will  be  made  whereby  the  demand  for  it  can  be  WKi 
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ELECTRIC   LIGHT  AND   POWER. 


DOVER,  DEL. — The  Urban  Heating  and  Electric  Company,  of  Wilmington, 
has  been  incorporated,  with  a  capital  stock  of  $100,000,  by  G.  VV.  Kimball, 
W.   L.  Missimer  and  L.  L.  Shockley,  all  of  Wilmington. 

BRUNSWICK,  GA.— The  Mutual  Light  &  Water  Company  has  applied  for 
incorporation,  the  purpose  for  which  the  company  was  organized  being  to 
purchase,  construct  and  equip  electric  lighting  and  power  systems,  and  carry 
on  a  system  of  water  works  in  the  city  of  Brunswick.  The  new  company  has 
taken  over  the  plant  of  the  Brunswick  Electrical  Supply  Company.  The  peti- 
tioners are  A.  B.  Coley,  of  Brooklyn,  N.  Y.,  George  A.  Prentiss  and  C.  M. 
Acklen,  of  Elliott  City,  Md.,  E.  H.  Mason,  E.  Brobston  and  E.   Fendig. 

WAUKEGAN,  ILL. — Plans  are  under  considcr^t;on  for  the  erection  at 
Waukegan  of  a  $300,000  electric  power  plant  for  Samuel  Insull  and  Frank 
Baker,  of  Chicago,  to  supply  electricity  to  all  towns  along  the  north  shore 
from  Waukegan  to  Evanston  and  the  Waukegan  and  Fox  Lake  Electric 
Railway. 

MARION,  IND. — The  Marion  Light  and  Heating  Company  has  purchased 
ground  upon  which  to  build  a  large  heating  and  lighting  plant. 

INDIANAPOLIS,  IND.— The  Bristol  Power  Company,  of  Elkhart,  has 
filed  articles  of  incorporation  with  the  Secretary  of  State.  The  company  will 
construct  a  dam  across  St.  Joseph  river,  build  a  power  house,  generate  and 
furnish  electric  light  and  power  to  all  the  towns  and  cities  of  Elkhart  and 
St.  Joseph  Counties.  The  capital  stock  is  $500,000.  Directors:  E.  A. 
Sanders,  Joseph  Dusham,  M.  V.  Beeger,  H.  H.  Porter,  Francis  Bosson  and 
W.   G.   Gasbett. 

JERSEY  CITY,  N.  J. — The  Municipal  Light  and  Power  Company,  capital 
$2,000,  has  been  incorporated  by  William  C.  Sherwood,  Richard  F.  Tully, 
and   H.   A.    Bingham. 

PRINCETON,  N.  J.— The  Princeton  Electric  Light  Company,  the  Princeton 
Gas  Company  and  the  Hopewell  Electric  Light,  Heat  &  Power  Company  have 
been  purchased  by  local  capitalists  and  will  be  merged  into  a  single  company 
to  be  known  as  the  Princeton  Lighting  Company.  The  new  company  will  be 
capitalized  at  about  $500,000.  It  has  contracts  now  to  supply  six  or  seven 
towns  surrounding  Princeton  with  light,  and  is  going  to  lay  out  between 
$;o,ooo  and  $75,000  on  an  addition  to  its  plant  at  Rocky  Hill. 

ELMIRA,  N.  Y. — The  Chemung  County  Gas  Company,  Elmira,  has  been  in- 
corporated to  supply  gas  and  electricity  to  Elmira  Heights,  Horseheads  and 
other  places;  capital,  $500,000.  Directors:  Denman  Blanchard,  North  Andover, 
Mass.;  Andrew  J.  Miller,  New  York;  M.  H.  Arnot,  Elmira. 

SYRACUSE,  N.  Y. — At  the  annual  meeting  of  the  Syracuse  Lighting  Com- 
pany it  was  announced  that  $500,000  would  be  spent  in  new  buildings  and 
equipment,  and  the  capacity  of  the  plant  be  doubled.  The  following  directors 
were  elected:  Robert  C.  Pruyn,  of  Albany,  Stephen  Peabody,  James  C.  Bishop 
and  Frederick  Strauss,  of  New  York;  Howard  L.  Clark,  Providence;  Charles 
Andrews,  Horace  White,  Hendrick  S.  Holden,  Ceylon  H.  Lewis,  Albert  K. 
Hiscock,  John  Dunfee,  John  J.  Cummins  and  Louis  L.  Waters,  Syracuse.  The 
board  of  directors  elected  the  following  officers:  President,  Ceylon  H.  Lewis; 
vice-president  and  treasurer,  John  J.   Cummins. 

WILLISTON,  N.  D. — There  is  an  opening  for  an  electric  light  plant  in  this 
place.    Mr.  L.  H.  Dow  may  be  addressed  on  the  subject. 

AKRON,  OHIO. — The  city  council  has  approved  the  new  contract  with  the 
Northern  Ohio  Traction  Company  for  furnishing  electric  light  to  the  city.  The 
contract  is  an  extension  of  the  old  lighting  franchise. 

NORTH  BALTIMORE,  OHIO.— Dr.  Henry  has  secured  a  ten  year  fran- 
chise for  electric  lighting  with  a  contract  from  the  village  for  40  arc  lamps 
at  $70  per  year.     For  many  years  the  town  has  been  paying  $85  per  lamp. 

LORAIN,  OHIO. — The  Citizen's  Gas  &  Electric  Company  has  increased  its 
capital  stock  from  $150,000  to  $600,000.  The  company  will  acquire  the  gas  and 
electric  lighting  plants  at  Elyria  and  Lorain  and  the  merger  will  take  place 
within  a  few  days. 

CINCINNATI,  OHIO. — Through  the  burning  out  of  some  of  the  main 
feed  wires  in  the  underground  system  of  the  Cincinnati  Edison  Electric  Light 
Company  recently,  the  entire  city  was  left  in  darkness  and  many  places 
of  business  were  without  power  until  repairs  could  be  made.  The  theaters 
were  forced  to  close  and  newspapers  were  obliged  to  set  type  by  hand. 

CINCINNATI,  OHIO. — The  Miami  &  Erie  Canal  Transportation  Company 
will  commence  the  operation  of  its  electric  boats  between  Cincinnati  and 
Dayton  before  November  i.  The  company  has  arranged  with  the  Cincinnati 
Traction  Company  for  power,  pending  the  completion  of  the  company's  own 
power  houses.  It  is  stated  that  the  comppny  has  applications  for  shipments 
amounting  to  over  800,000  tons  per  annum,  sufficient  to  keep  between  fifty 
and  sixty  boats  busy. 

PITTSBURG,  PA. — It  is  stated  that  all  of  the  new  coaches  to  be  built  by 
the  Pennsylvania  Railroad  Company  for  its  main  line  service  will  be  equipped 
with  electric  lights  and  storage  tatteries.  Many  of  the  old  coaches  have  been 
sent  to  the  shops  to  be  wired  for  the  electric  lighting  system.  The  construc- 
tion of  an  electrical  plant  at  Allegheny  has  been  authorized,  and  two  or  three 
others   will   be  built   at  division  points   on   the   lines  west.      A  plant  has   just 

I  been  completed  at  Cleveland. 

HARRISBURG,    PA. — The   following   named   electric   light    companies    have 
'  been  chartered  here  recently:  The  Dorranceton  Electric  Light  Company,   Dor- 

ranceton,  Luzerne  County;  capital,  $1,000.  The  Courtdale  Light,  Heat  & 
Power  Company,  Courtdale,  Luzerne  County;  capital,  $1,000.  The  Kingston 
Township  Light  Company,  Kingston,  Luzerne  County;  capital,  $1,000.  The 
Luzerne  Electric  Light  Company,  Luzerne,  Luzerne  County;  capital,  $1,000. 
The  Plymouth  Electric  Light,  Heat  &  Power  Company,  Plymouth,  Luzerne 
County;  capital,  $1,000.  The  Kingston  Light,  Heat  &  Power  Company,  Kings- 
ton, Luzerne  County;  capital,  $1,000.  The  Dorranceton  Light  Company,  Dor- 
ranceton,   Luzerne    County;     capital,    $500.      The    Hillside    Light     Company, 


Kingston  Township,  Lu2«rne  County;  capital,  ts>ooo.     Tbc  Plymottth  Towosbip 
Light  Company,  Luzerne  County;  capital,  $504. 

NEWPORT,  R.  L— Alfred  Gwynne  Vand«rbUt  has  inauUed  a  large  dectric 
light  and  power  plant  at  Oakland  Farm,  hi*  •oflURcr  bone  at  PortaoMMitii. 
lie  has  built  a  brick  power  bouse  about  a  hundred  jrard*  from  kia  rTf44f-fT 
and  set  up  a  16-hp  single  cylinder  kerotene  engine.  By  nac  of  a  mongt  bat- 
tery the  dynamo  will  b«  run  only  during  the  late  aftcraoon  and  evcaiaf. 

MEMPHIS,  TENN.— Tbc  Memphis  Electric  Light  k  Power  Componr  and  the 

Equitable  Gas  Company  have  been  merged. 

CHATTANOOGA,  TENN.— The  Tennessee  Coal.  Iron  k  Railro^l  Com- 
pany is  making  preparations  for  the  erection  of  a  large  electric  power  plant 
for  the  lighting  and  operation  of  its  mines  at  Enaley,  Ala. 

COVINGTON,  TENN. — Arrangements  have  been  perfected  for  closing  the 
sale  of  the  Covingtton  electric  light  plant  to  the  city,  the  price  being  $ii.(so. 
An  expert,  electrician  has  been  engaged  to  overhaul  the  entire  system.  Tbc 
lines  will  be   extended  and  the  plant  improved  generally. 

PALESTINE,  TEX.— Messrs.  Hunter  and  Taylor,  of  Greensboro.  N.  C. 
have  received  an  option  on  the  Palestine  electric  plant,  which  is  good  astil 
January.  They  propose  to  buy  the  plant,  enlarge  and  extend  it,  and  pot  in 
electric  street  railway  system. 

SEATTLE,  WASH. — The  building  of  a  municipal  plant  is  being  iliiriif  i|. 
the  power  to  be  received  at  40,000  or  30,000  volts  from  a  geoeratinc  point  35 
miles  out  of  the  city. 


THE  ELECTRIC  RAILWAY. 


SA.\  FRANCISCO,  CALIF.— The  Fresno  Inter-Moun:ain  Railroad  Com- 
pany, which  was  recently  incorporated  in  California,  has  Fresno  as  its  prin- 
cipal place  of  business.  The  directors  a^e  S.  N.  Griffith,  L.  L.  Gray,  G.  L 
Helm,  G.  M.  Taft  and  M.  Wallace.     The  capital  stock  is  $300,000. 

ELKHART,  IND. — The  $40,000  necessary  to  secure  the  Elkhart,  Winona, 
Warsaw  &  South  Bend  Electric  line  has  been  obtained  and  work  will  begin 
at  once. 

JASPER,  IND. — A  corps  of  civil  engineers  has  completed  the  survey  for  an 
electric  railway  from  this  place  to  Mitchell  by  way  of  French  Lick  and  West 
Baden.  This  line  is  likely  to  form  a  link  of  the  Indianapolis  and  Louisville 
trunk  line. 

LAPORTE,  IND. — The  Chicago  &  South  Shore  Railway  Company  has  com- 
pleted and  opened  its  line  from  this  city  to  the  Chautauqua  Grounds  on  the 
north  shore  of  Pine  Lake.  The  company  is  pushing  the  work  on  the  Mi.:h- 
igan   City   division. 

WABASH,  IND. — The  Wabash-Logansport  Traction  Company,  in  order  to 
get  a  level  and  straight  line  between  this  city  and  Logansport  will  lay  a 
new  track  on  the  north  side  of  the  river  between  this  city  and  Peru.  The 
present  circuitous  route  on  the  south  side  of  the  river  will  be  used  as  a 
local  line  while  the  new  route  will  be  employed  for  fast  through  service. 

WINCHESTER,  I.XD.— The  Union  City,  Winchester  &  Muncie  Tractiua 
Company,  of  Winchester,  has  filed  articles  of  incorporation.  This  company 
filed  articles  last  July,  but  surrendered  the  charter  obtained  then  and  received 
a  new  one.  The  capital  stock  is  placed  at  $273,000.  Joseph  E.  Lowes,  of  Day- 
ton, Ohio,  is  president  and  John  E.  Feight,  of  Da>-ton,  Ohio,  secretary.  The- 
odore Shockney,  of  Union  City,  is  the  principal  Indiana  man  connected  with 
the    company. 

EVANSVILLE,  IND. — The  fevansville  &  Princeton  Traction  Company  has 
closed  a  contract  with  the  Westinghouse  Company  for  $72,.ooo  worth  of  elec- 
trical equipment  for  its  power  house  and  road.  The  contract  calls  for  two 
40o-kw  generators  for  the  power  house,  two  300-kw  rotary  converters,  two  sub- 
station equipments,  switchboards,  etc.,  and  for  each  of  the  ten  cars  four 
55-hp  motors.  The  company  has  filed  a  mortgage  in  favor  of  the  Chicago 
Title  &   Trust  Company   to  secu  0  $400,000  of  bonds   issued  by  the   company. 

FR.'\NKFORT,  IND. — .^t  a  meeting  held  in  this  city  Sept.  26  by  capitalists 
of  Chicago  and  .\urora.  111.,  Lafayette  and  this  city,  steps  were  taken  for  the 
organization  of  a  company  to  build  a  system  of  interurban  lines  w.th  this 
city  as  the  center.  The  plan  is  to  build  a  line  from  Kokomo  to  Lafayette  and 
from  this  city  to  Logansport  with  an  ultimate  outlet  to  Chicago.  The  capital- 
ists present  were  R.  S.  Vivan  and  W.  D.  Ball,  of  Chicago,  Wm.  George, 
Charles  Karoley  and  V.  A.  Watkins,  of  Aurora,  O.  V.  Darby,  of  Kokomo, 
and  D.  A.  Coveter,  of  this  city.     This  company  will  incorporate  in  a  few  days. 

DETROIT,  MICH. — The  Windsor  Street  ivailway  Company  has  com- 
menced surveys  for  its  extension  to  Ojibwa  and  Amherstburg.  This  road  was 
purchased  some  time  ago   by  the   Detroit   United  Railways. 

ST.  LOUIS,  MO.— The  stockholders  of  the  St.  Louis  &  Suburban  Railway 
have  voted  to  increase  the  capital  stock  from  $3,000,000  to  $7,500,000.  The 
indebtedness  was  increased  by  the  issue  of  bonds  to  the  amount  of  $7,300,000. 
Of  the  new  bonds,  $j. 300, 000  will  be  reserved  for  the  purpose  of  retiring 
bonds  of  the  company  to  the  same  amount,  being  all  its  bonds  now  outstand- 
ing, and  to  insure  the  payment  of  them. 

NEW  YORK,  N.  Y. — Electric  trains  are  now  in  regular  operation  on  the 
Si.xth  Avenue  elevated  line.  The  steam  trains  have  not  been  entirely  discoi.- 
tinued,  however.  The  process  of  substitution  will  take  place  gradually.  The 
Second  and  Third  Avenue  lines  have  been  in  full  electric  operation  for  many 
months.     The  Ninth  Avenue  line  is  being  prepared  for  electric  power. 

NEW  YORK,  N.  Y. — It  is  reported  that  George  Gould  is  a  prominent  figure 
in  the  plan  to  merge  the  New  Jeisey  trolley  systems  ha\-ing  Newark  as  the 
center.  The  roads  which  arc  to  be  merged  are  the  \S'hite  Line,  running  from 
Hoboken  to  Paterson  and  Singac;  the  Elizabeth  and  Plainfield  and  the  North- 
Jersey  Traction  Company's  system,  operating  in  Jcrs-y  City,  Bayonne.  New- 
ark, Elizabeth,  the  Oranges,  Montclair.  Caldwell,  Verona,  Ir\-ingtoa,  Hilton, 
Maplewood,  Belleville,  Franklin,  Passaic,  .Xrling^ton,  Harrison  and  Kearny. 
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STONEVILLE,  N.  C— A  project  is  on  foot  to  build  a  trolley  line  between 
Stoneville  and  Spray,  N.  C,  the  power  to  be  supplied  by  an  electric  plant  at 
Spray. 

MARIETTA,  OHIO.— Stockholders  of  the  Greencastle,  Waynesburg  &  Mer- 
cersburg  Turnpike  Company  are  considering  the  building  of  a  traction  line 
along  the  turnpike  from  Greencastle   to  Marietta. 

TOLEDO,  OHIO.— It  is  stated  that  the  Toledo,  Bowling  Green  &  Southern 
Traction  Company  has  secured  a  private  right  of  way  from  Bend  to  Dun- 
bridge  and  into  Toledo.  Heretofore  the  company  has  operated  into  Toledo  from 
Perrysburg  o>fer  the  tracks  of  the  Toledo  &  Maumee  Valley  Railway,  but  it  is 
now  proposed  to  build  its  own   line  into  Toledo. 

PORTLAND,  ORE.— The  City  and  Suburban  Railway  Company  of  Port- 
land is  enlarging  its  power  plant  at  Inman,  Poulsen  &  Co.'s  sawmill.  A  large 
Babcock  tubular  boiler  has  been  delivered  on  the  ground  and  will  be  set  up 
at  once.  For  the  new  generator  and  engine  the  excavation  has  already 
been  completed  and  this  portion  of  the  plant  will  be  installed  at  once  on  con- 
crete foundations.  The  improvements  will  give  an  addition  of  about  soo-hp. 
This  will  be  needed  for  the  operation  of  the  St.  John  line  which  is  now  being 
fitted  with  electrical  apparatus  throughout  its  entire  length,  and  for  several 
other  extensions. 


THE  AUTOMOBILE. 


AUTOMOBILE  MANUFACTURERS.— At  a  meeting  of  the  executive  com- 
mittee of  the  National  Association  of  Automobile  Manufacturers,  Mr.  H. 
Ward  Leonard,  formerly  third  vice-president,  was  elected  first  vice-president 
to  succeed  A.  L.  Riker;  Frederic  Martin  Lande,  formerly  secretary,  was 
elected  second  vice-president,  succeeding  Dane  E.  Aianhard;  Charles  Clifton 
was  made  third  vice-president;  Harry  Unwin,  formerly  assistant  secretary,  \n'as 
made  secretary,  and  Windsor  T.  White  was  elected  to  the  executive  com- 
mittee. The  members  have  generally  signified  their  intention  of  adopting 
the  standard  form.  In  addition  to  trying  to  standardize  the  number  of  spke 
and  lug  holes  for  single-tube  tire  rims  and  the  rim  sections  for  double-tube 
tires,  the  association  proposes  to  bring  about  the  adoption  of  a  standard  section 
for    solid    tires. 


NEW    INDUSTRIAL    COMPANIES. 


THE  KOSSMAN  ELECTRIC  CO.,  ot  Jersey  City,  N.  J.,  has  been  in- 
corporated; capital,  $2,000.  Incorporators:  Frederic  P.  Warfield,  Geo.  Mc- 
Ilawlcy   and  Thos.    McEwan,  Jr. 

THE  NATIONAL  TROLLEY  MANUFACTURING  COMPANY  has  been 
incorporated  at  Rochester,  N.  Y.,  capital  $100,000.  Directors:  Stephen 
Rauber,  Robert  Seibert  and  R.  T.  Ford,  of  Rochester. 

THE  CRESCENT  ELECTRIC  COMPANY  has  just  been  formed  at  Evans- 
ville,  Ind.  J.  B.  Greene  is  the  general  manager.  The  company  proposes  to  do 
a  general  contracting,  construction  and  electrical   supply  business. 

THE  WESTERN  MOTOR  COMPANY,  of  Logansport,  Ind.,  has  incor- 
porated with  $400,000  capital  stock.  The  company  has  purchased  a  plant  and 
will  manufacture  automobiles,  electric  and  other  motors  and  do  a  general 
foundry  business.  Robert  Parker,  Edwin  Rutcmber  and  E.  H.  Wolcot  .ire 
directors. 

THE  ELECTRIC  MILK  COMPANY,  of  Schenectady,  N.  Y.,  has  been  in- 
corporated. Capital  $10,000.  The  directors  are  J.  O.  Carr  and  Rob't  H.  Frascr, 
of  Schenectady;  William  T.  Ford  and  William  W.  Zclie,  of  Cohoes;  Le  Grind 
Rcxford  and  William  A.  Graves,  of  Rexford  Flats,  and  George  H.  Smith, 
of  Visscher's  Ferry. 

THE  STANDARD  TECHNICAL  CO.,  of  New  York,  has  been  incorporated 
to  manufacture  electrical  machinery.  The  capital  stock  is  $2,000.  The 
directors  are  L.  Sweet,  II.  L.  Case  and  W.  V.  Goldberg,  New  York. 

G.  H.  W.\LnRIDGE  &  CO.,  have  been  organized  in  Morristown,  N.  J.,  to 
manufacture  electrical  apparatus.  The  capital  stock  is  $400,000,  and  the 
directors  arc  G.  H.  Walbridge,  E.  B.  Bruckman  and  G.  M.  Broks,  of  New 
York. 

THE  ELKHART  FROG  AND  CROSSING  WORKS  COMPANY,  Elkhart, 
Ind.,  has  liccn  incorporated.  The  cai)ital  stock  is  $30,000.  The  company  will 
manuf.TCture  r.iilroad  frogs,  switches  and  crossings  and  other  appliances  for 
Btcani  .Tud  electric  railways.  J.  W.  Fuldhoun,  F.  A.  Reed,  John  Wiley  and 
H.  A.  Jcvat  are  directors. 

THE  UNITED  STATES  CONSTRUCTION  COMPANY  has  been  incor- 
porated at  Toledo,  Ohio,  by  Louis  H.  Gound,  J.  P.  Dcgn.in,  Charles  Kom- 
rofoky,  Sherman  Bond  and  John  Haley  for  the  purpose  of  constructing  electric 
railways,  lighting  iil.ints  and  telephone  lines.  Capital  stock,  $t,ooo.  This 
company  is  doing  the  construction  work  for  the  Toledo,  Columbus,  Springfield 
&  Cincinnati   Railway   of  this  city. 


OBITUARY. 


MR.  FRED  BATHURST,  well  known  to  a  large  circle  of  electrical  engineers 
and  others  in  this  country,  died  in  England,  Sept.  36,  of  heart  failure,  resulting 
from  asthma,  to  which  latter  disease  he  had  been  subject  for  some  years. 
Mr.  Bathurst  was  a  pupil  of  Prof.  Ayrton  at  the  City  Guild's  Institution,  at 
Finsbury,  upon  leaving  which  he  joined  the  staff  of  Woodhousc  &  Rawson. 
Coming  to  this  country  shortly  afterwards,  he  connected  himself  with  the 
Edison  General  Electric  Company,  remaining  when  this  was  merged  into  the 
General   Electric   Company.     About   seven  years  ago   Mr.    Bathurst   returned   to 


Great  Britain  to  introduce  there  the  conduit  system  of  interior  wiring.  In 
papers  before  electrical  bodies,  contributions  to  the  columns  of  the  electrical 
press  and  otherwise  he  constantly  urged  the  merits  of  the  system,  with  the 
result  that  they  came  to  be  generally  recognized  in  Great  Britain.  A  few 
years  ago  he  was  awarded  a  gold  medal  and  £25  offered  by  the  Society  of 
Arts  for  a  paper  on  the  prevention  of  fire  risks.  The  genial  disposition 
of  Mr.  Bathurst  made  for  him  hosts  of  friends  in  this  country,  who  will 
keenly    feel  his   loss. 


PERSONAL. 


MR.  X.  F.  BRADY,  treasurer  of  the  New*  York  Edison  Company,  has  just 
returned  home  after  a  very  interesting  and  enjoyable  European  trip  lasting  a 
couple  of  months. 

MR.  CLARENCE  MACKAY  arrived  in  New  York  last  week  on  his  way 
from  San  Francisco  to  Europe.  His  father  is  now  understood  to  have  left  an 
estate  of  about  $80,000,000. 

MR.  T.  W.  MILLER,  treasurer  of  the  Goudey-McLean  Company,  of  8* 
Maiden  Lane,  New  York,  is  now  in  Europe  for  the  purpose  of  visiting  several 
of  the  agencies   of   the   company. 

MR.  E.  D.  ADAMS,  the  banker,  prominently  identified  with  the  develop- 
ment of  Niagara  power  and  other  great  enterprises,  has  just  returned  from 
Europe  on   the   Kronprinz   Wilhelm. 

MR.  A.  A.  BLISS,  treasurer  and  general  manager  of  the  New  England 
Motor  Company  of  Lowell,  Mass.,  was  in  New  York  this  week  en  route  for 
Norfolk,   Va.,    on    a    Southern   business   trip. 

MR  PAUL  J.  KREUSI,  of  the  Sunlight  Lava  Mfg.  Co.,  ChatUnooga.  Tenn.. 
has  been  visiting  the  north  on  a  holiday,  looking  up  trade  connections  and 
making  plans  for   futuie  development  of  the  business. 

MR.  L.  W.  STANTON,  superintendent  of  equipment  of  the  Federal  Tele- 
phone Company,  of  Cleveland,  Ohio,  has  been  a  visitor  to  the  Atlantic  sea- 
board, in   connection  with   independent  telephone  work. 

MR.  E.  D.  BLACKWELL,  of  the  Neshobc  Electric  Company,  Brandon,  Vt., 
has  been  visiting  New  York  and  studying  up  the  Istcst  ideas  and  wrinkles  in 
wiring,    for  the   benefit    of   the    customers   of    that    lighting  system. 

MR.  PHILIP  DAWSON,  M.  I.  E.  E.,  has  become  a  partner  in  the  con- 
sulting engineering  firm  of  Kincaid,  Waller  &  Manville,  whose  practice  will  be 
carried  on  at   20  Great  George  Street,  Westminster,  London. 

MR.  LEONARD  BIGOT,  of  Buenos  Ayres,  is  now  in  the  United  Sutcs  for 
the  purpose  of  placing  contracts  for  considerable  electrical  equipment,  including 
cr.Tncs,  etc.  He  may  be  found  at  the  Export  Club,  Tontine  Building,  82-88 
Wall    Street. 

MR.  F.  L.  HUTCHINSON,  the  advertising  and  agency  manager  of  the 
Christensen  Engineering  Company  of  Milwaukee,  Wis.,  has  been  visiting  the 
East  in  the  interest  of  the  new  generators  and  motors  now  being  put  on  the 
market  by  that  progressive  concern. 

MR.  GEORGE  F.  PORTER,  until  recently  the  secretary  of  the  National 
Electric  Light  Association,  has  just  received  from  that  body  a  superb  set  of 
engrossed  resolutions  illuminated  on  vellum,  testifying  to  his  good  work  in  the 
ten  years  during  which  he  held  the   office. 

MR.  SEYMOUR  FOLWELL,  who  was  formerly  manager  of  the  office* 
recently  closed  in  New  York  of  the  British  electrical  engineering  and  contract- 
ing firm  of  Robert  W.  Blackwcll  &  Company,  Limited,  is  now  with  the  Cutter 
Electrical   and    Manufacturing   Comp.'^ny,  of   Philadelphia. 

PROF.  R.  A.  FESSENDEN  has.  we  are  informed,  resigned  his  position 
with  the  government,  in  which  he  was  engaged  in  the  development  of  wireless 
telegraphy,  in  order  to  conduct  experiments  with  his  wireless  telegraph  system. 
Experimental  stations  will  be   established   in  the  neighborhood  of  Norfolk,  Va. 

MR.  W.  M.  MORDEY,  the  well-known  English  electrical  engineer,  and 
his  partner,  Mr.  Dawbarn,  have  been  appointed  consulting  engineers  for  • 
lighting  and  trolley  scheme  for  the  city  of  Johannesburg.  South  .\frica,  and 
about  100  square  miles  of  the  Rand  country.  Both  gtntlcmcn  are  visiting  the 
Transvaal  in  connection  with  this  work. 

MR.  L.  B.  STILLWELL  enjoys  the  well-deserved  compliment  of  occupying 
the  first  page  of  Harper's  Weekly  of  October  11.  .is  one  of  the  Americans  of 
to-morrow.  But  we  like  neither  the  portrait  nor  the  skimpy  biographical  sketch 
that  accompanies  it.  As  in  Mr.  Vrceland's  case,  the  portrait  is  a  distinct 
failure,  as  showing  the  mental  calibre  of  the  man. 

MR.  H.  F.  PARSHALL,  the  electrical  engineer,  before  he  left  for  London, 
presented  to  some  of  his  more  intimate  friends  here  copies  of  a  photograph 
of  himself  riding  a  camel  in  the  vicinity  of  the  Sphinx  and  the  Great  Pyramid, 
which  keep  each  other  company  in  the  Eg>-ptian  desert.  Mr.  Par«hall  visited 
the  Nile  region  this  year  for  some  professional  work. 

MR.  JAMES  P.  GILBERT,  who  has  been  the  general  superintendent  of  the 
New  York  and  Ohio  Company.  Warren,  Ohio,  manufacturers  of  Packard 
lamps  and  transformers,  has  resigned  his  position,  and  will  take  the  general 
management  of  the  Stan<lard  Electrical  Manufacturing  Company,  at  Nile*, 
Ohio,  manufacturers  of  the  Standard  incandescent  lamp. 

MR.  HARDIN  H.  LITTELL,  the  veteran  street  railway  manager  of  Buf- 
falo, N.  Y.,  has  accepted  the  presidency  of  the  Springfield  &  Central  Illinois 
Railway  Company,  organized  to  take  over  the  Springfield  Consolidated  Street 
Railways  and  suburba  »  lines.  Mr.  I.ittell  was  presid»nt  of  the  Louisville  City 
Railway  for  many  years  and  afterwards  had  charge  of  the  Buffalo  lines  after 
reorganization. 

MR.  W.  J.  Hi^MMER  returned  to  New  York.  October  6,  from  a  four- 
months'  visit  to  Europe,  during  which  he  made  a  study  of  the  latest  electrical 
and  engineering  developments,  visiting  for  this  purpose  England,  Norway, 
Sweden.  Denmark,  France.  Italy.  Switzerland  and  Belgium.  While  in  lUly 
Mr.   Hammer  spent  sex-eral  days  inspecting  the  ValtelHna  three-phase  railway. 
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Over  forty  miles  of  the  road  was  in  operation  and  all  of  those  connected  with 
the  railway  expressed  great  satisfaction  at  the  efficient  manner  in  which  the 
road  operated. 


EDUCATIONAL. 


STREET  RAILWAY  ENGINEERING  COURSE.— Mention  has  been  made 
previously  in  these  columns  of  the  excellent  practical  work  being  done  in  both 
day  and  night  courses  at  Lewis  Institute,  Chicago.  It  has  recently  been  an- 
nounced that,  beginning  Oct.  7,  a  course  will  be  given  with  classes  two  nights 
per  week  in  street  railway  engineering  practice.  This  course  will  take  up 
different  types  of  construction  and  equipment  and  costs.  H.  M.  Wheeler,  of 
the  Engineering  Department  of  the  Chicago  Union  Traction  Company,  is  the 
instructor,  and  the  course  promises  to  be  one  of  much  practical  benefit  and 
engineering  excellence. 

POPULAR  SCIENCE  LECTURES.— Dr.  H.  Leipziger,  on  behalf  of  the 
New  York  Board  of  Education,  is  beginning  his  regular  winter  course  of  lec- 
tures in  the  public  schools  In  several  centers  electricity  will  form  the  subject 
of  a  course.  Thus,  Theodore  I.  Jones  will  deliver  a  course  in  public  school 
No.  3,  Grove  and  Hudson  Streets.  In  Institute  Hall,  No.  218  East  io6th  Street, 
W.  W.  Ker,  teacher  of  physics  in  the  Hebrew  Technical  Institute,  will  give  a 
course  on  the  same  subject;  also  in  the  Young  Men's  Institute,  No.  222  Bowery, 
Prof.  E.  R.  von  Nardroff,  teacher  of  physics  at  Erasmus  Hall  High  School, 
Brooklyn,  will  give  eleven  lectures  on  physics  and  electricity  in  the  Young 
Men's  Hebrew  Association  Hall,  92nd  Street  and  Lexington  Avenue,  and  in  St. 
Bartholomew's  Lyceum  Hall,  No  205  East  42nd  Street.  Prof.  W.  C.  Peckham, 
of  Adelphi  College,  will  give  four  lectures  in  public  school  No.  3  on  "Chem- 
istry and  its  Relations  to  Electricity." 


Zvnbc  flotes. 


CONDUIT  CONTRACT  AWARD.— Mr.  G.  M.  Gest,  the  conduit  contractor, 
has  been  awarded  the  contract  for  all  the  underground  conduit  work  to  be 
installed  by  the  Brooklyn  Heights  Railroad  Company  this  season.  This  con- 
tract amounts  to  over  $25,000. 

WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of  St.  Louis,  has  re- 
cently taken  the  agency  for  the  new  Nernst  lamp.  It  states  that  it  is  carrying 
a  complete  line  of  these  in  stock,  and  is  prepared  to  ship  promptly  from  St. 
Louis  stock  any  size  or  voltage. 

THE  NOXEM  TELEPHONE  RECEIVER,  which  has  been  put  upon  the 
market  by  the  telephone  department  of  the  Electric  Appliance  Company,  Chi- 
cago, is  having  a  large  sale  among  the  telephone  companies  and  manufacturers. 
Circulars  giving   full  description   and  prices  are  now  being  distributed. 

STERLING  LAMPS.— The  spiral  filament  found  in  the  Sterling  Special 
incandescent  lamp  is  proving  more  than  an  interesting  topic  of  conversation. 
The  value  of  this  filament  lies,  it  is  said,  in  its  giving  a  full  i6-c.  p.  from  the 
tip  of  the  lamp  Mr.  William  Coale,  treasurer  of  the  Sterling  Electrical  Mfg. 
Co.,   Warren,  Ohio,   was  a  recent  New  York  visitor. 

FORT  WAYNE  BULLETINS.— The  Fort  Wayne  Electric  Works,  Fort 
Wayne,  Ind.,  in  their  bulletins  Nos.  1025,  1030  and  1032  describe  and  illus- 
trate, respectively,  direct-current  belted  generators,  single-phase  generators  and 
direct-current  belted  motors.  The  bulletins  are  of  the  standard  form,  and  give 
tables  of  dimensions  of  the  machines,  besides  illustrations  of  details  and  com- 
pleted machines. 

THE  BULLOCK  ELECTRIC  COMPANY  is  planning  a  large  addition  to 
its  plant  at  Norwood,  Ohio.  At  the  present  time  the  company  has  under 
construction  a  building  300x177  feet,  but  the  addition  planned  for  will  be 
900x177  feet.  It  will  be  erected  south  of  the  present  plant  and  will  be  of 
one  story,  of  brick  and  steel  construction.  The  company  is  preparing  to  build 
electrical  machinery  of  the  largest   sizes. 

THE  PELTON  WATER  WHEEL  COMPANY  recently  issued  one  of  the 
handsomest  catalogues  ever  produced  on  the  subject  of  water  wheels.  This 
catalogue  is  handsomely  illustrated  with  half-tone  engravings,  showing  various 
parts  and  styles  of  Pelton  wheels.  It  also  contains  colored  half-tones  of  in- 
teresting scenes  connected  with  the  company's  hydro-electrical  work,  etc.  It 
is  a  most  interesting  and  useful  publication. 

BALL  ENGINES. — Among  recent  sales  by  the  Ball  Engine  Company,  Erie, 
Pa.,  have  been  engines  to  the  Blaine  Coal  Company,  Lock  No.  2,  Pittsburg, 
which  has  recently  installed  an  electrical  service;  to  the  American  Tobacco 
Company,  Allen  &  Ginter  Branch,  Richmond,  Va.,  for  direct  connection  to 
a  Crocker- Wheeler  generator;  and  to  the  Athens  Cotton  Oil  Company,  Athens, 
Tex.,  a   125-hp  engine  to  run  an  electric  plant. 

ELECTRIC  COOKING.— The  Simplex  Electric  Heating  Company,  Cam- 
bridgeport,  Mass.,  in  a  little  pamphlet,  gives  a  good  deal  of  interesting  infor- 
mation about  electric  cooking.  The  advantages  of  thi.-;  method  of  cooking  are 
clearly  pointed  out  and  the  features  of  the  various  utensils  manufactured  by 
this  company  are  also  described.  This  pamphlet  is  an  interesting  discussion 
on  this  subject  and  will  well  repay  a  careful  reading. 

DE  REMER  WATER  WHEEL. — This  water  wheel  which  is  used  in  many 
hydraulic  plants  in  the  West  is  illustrated  and  described  in  a  pamphlet  of  the 
Mine  and  Smelter  Supply  Company,  Denver,  Col.  The  design  of  the  bucket 
used  in  this  wheel  is  claimed  to  be  a  new  development  in  hydraulics,  and  the 
bucket  has  been  classed  as  a  tangential  impact.  Various  statements  are  made 
in   support  of  the  claims  for   superiority  of  construction  and   design. 

RENOLD  SILENT  DRIVING  CHAIN.— The  principle  of  design  and  con- 
struction of  the  Renold  high  speed  silent  driving  chain  is  clearly  illustrated 
and  described  by  the  Link-Belt  Engineering  Company,  Nicetown,  Philadelphia, 


in  a  neat  little  pamphlet  just  issued.  All  interested  and  power  transmission 
will  find  in  its  32  pages  matter  of  lively  concern  to  them.  This  system  of 
transmission  was  fully  described  and  illustrated  in  Electbical  Woku>  aj«i> 
Engineer  of  Jan.  18  last. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY  has  just  finished  the 
installation  of  a  storage  battery  plant  at  Oakland  Farm,  the  summer  home  of 
Alfred  Gwynne  Vandcrbilt,  near  Portsmouth,  Va.  The  installation  consist* 
of  a  Hornsby-Akroyd  i6hp  kerosene  engine  belted  to  a  Westingbouse  direct- 
current  generator  capable  of  furnishing  current  for  150  16-c.p.  lamps.  The 
storage  battery  consists  of  63  chloride  cells  capable  of  furnishing  63  ampere* 
over   a  period  of  eight   hours. 

THE  WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of  St.  Louis,  states 
that  the  demand  for  its  new  type  Peerless  incandescent  lamps  is  greater  than 
ever.  It  states  that  the  factory  has  recently  doubled  its  capacity,  in  order 
to  take  care  of  the  enormous  output.  It  is  now  making  some  very  attractive 
prices  01.  this  lamp.  It  says  that  the  reduction  in  price  has  nothing  to  do 
with  the  quality  of  the  lamp,  as  it  is  making  better  lamps  to-day  than  ever 
before.  It  has  a  very  attractive  little  booklet  which  gives  more  detailed  infor- 
mation about  incandescent  lamps  in  general,  and  Peerless  in  particular,  which 
will  be  mailed  upon  application. 

THE  WARD  LEONARD  ELECTRIC  CO.  has  recently  filled  a  large  num- 
ber of  orders  for  its  banks  of  interlocking  theatre  dimmers.  During  one 
week  in  August,  orders  were  received  for  16  banks  of  interlocking  dimmers, 
many  of  which  were  from  theatres  which  are  improving  their  existing  light- 
ing effects.  Among  the  dimmers  supplied  were  the  following:  Three  banks 
for  the  Princess  Theatre,  Melbourne,  Australia;  one  bank  aggregating  1,300 
lights  for  a  large  theatre  in  the  City  of  Mexico;  dimmers  for  the  Lyceum 
Theatre,  Detroit,  Metropolitan  Opera  House,  St.  Paul,  Bijou  Theatre,  Harlem 
Music  Hall  and  West  End  Theatre,  of  New  York  City.  It  has  also  recently- 
supplied  several  large  banks  of  dimmers  for  use  in  English  theatres. 

THE  CHINNOCK  ELECTRIC  EQUIPMENT  CO.,  39  Cortlandt  St.,  New- 
York,  has  secured  the  contract  for  installing  the  switchboard  and  motors,  includ- 
ing the  electric  wiring  for  the  Merchants'  Refrigerating  Co.,  Jersey  City.  This 
plant  is  one  of  the  largest  refrigerating  plants  in  the  world.  There  are  11  Oti* 
elevstors  to  be  installed,  including  the  isolated  plant  which  will  consist  of  two 
loo-kw  generators  and  13  motors.  The  contract  for  elevators  has  been  awarded  to 
the  Otis  Elevator  Company.  The  contractors  for  this  plant  are  Messrs.  V.  J. 
Hedden  &  Son.  The  same  company  has  received  the  contract  for  installing  the 
power  transmission  plant  for  the  new  factory  of  the  Tuttle  &  Bailey  Mfg.  Com- 
pany, Brooklyn,  for  installing  17  motors.  These  motors  are  from  s  to  30  horse- 
power. The  contract  for  the  equipment,  including  generators,  motors,  etc., 
is  now  in  operation. 

NEW  YORK  TRADE  SCHOOL.— A  course  of  ten  lectures  for  journey- 
men electrical  workers  will  be  given  during  the  coming  winter  season  by  the 
New  York  Trade  School,  First  Avenue,  67th  Street,  New  York.  The  dates  an-J 
subjects  of  these  lectures  are  as  follows:  October  31,  Units  of  Electricity; 
November  14,  Electrical  Currents;  November  28,  Electric  Light  Wiring;  De- 
cember 12,  Electric  Motors;  December  ig.  Dynamos  and  Generators;  January 
16,  1903,  Methods  of  Testing;  January  30,  Switchboards,  Rheostats  and  Cir- 
cuit Breakers;  February  13,  Storage  and  Primary  Batteries;  February  27,  iVrc 
Lights,  Open  and  Enclosed;  March  13,  A  Complete  Generating  Plant.  Ten 
lectures  for  journeymen  steam  engineers  will  also  be  given  at  the  same  insti- 
tution, one  every  two  weeks,  beginning  with  October  22.  The  lectures  in 
both  branches  will  be  conducted  by  Mr.  Arthur  A.  Hamerschlag. 

CRANE  POCKET  CATALOGUE.— The   Crane  Company,  Chicago,   111.,  has 

just  issued  a  new  edition  of  its  pocket  catalogue.  This  catalogue  is  of  unusual 
size,  containing  no  less  than  464  pages,  and  is  bound  in  heavy  boards.  It 
covers  the  Crane  Company's  complete  line  including  standard,  medium,  low- 
pressure,  extra  heavy  and  hydraulic  goods  in  brass  and  iron,  engineers'  sup- 
plies, tools,  pipe,  etc.  It  is  profusely  illustrated  with  views  of  the  various 
devices  manufactured  by  this  company,  and  at  the  back  contains  some  tables 
very  useful  to  engineers  and  mechanics  in  general.  At  the  front  of  the  book 
there  are  illustrations  of  the  v  ane  Company's  various  branch  offices,  includ- 
ing the  home  establishment,  there  being  twenty-one  in  all.  This  book  will  no 
doubt  be  very  valuable  to  engineers,  and  a  copy  of  it  may  be  obtained  by 
any  one  interested  by  simply  addressing  the  home  office  or  any  01  e  of  the 
branch   houses. 

AIR  COMPRESSORS.— An  artistically  illustrated  and  otherwise  weil- 
gotten-up  catalogue  of  air  compressors  has  just  been  brought  out  by  the  Chi- 
cago Pneumatic  Tool  Company,  95  Liberty  Street,  New  York.  These  com- 
pressors, although  designed  primarily  for  the  operation  of  pneumatic  tools  in 
shop  and  field,  riveting,  drilling,  chipping,  hc'.ting,  etc.,  are  also  suitable  for 
all  of  the  customary  employments  of  compressed  air  power.  The  catalogue 
contains  new  illustrations  of  all  of  the  latest  types  of  compressors  and  a 
complete  description  and  illustrations  of  the  chief  features  of  design.  It 
also  contains  all  necessary  data  pertaining  to  standard  styles  of  compressors; 
an  article  on  the  uses  of  compressed  air  and  much  valuable  information 
rela'.-ve  to  the  proper  installation  of  compressed  air  equipment,  besides  various 
tables.  A  copy  of  the  catalogue  will  be  sent  free  on  application  to  anyone 
interested  in  this  line  of  work. 

CHARLES  H.  BESLY  &  CO.  report  their  general  business  as  very  good.  The 
month  of  September,  just  closed,  was  one  of  the  largest  in  the  amount  of 
sales  they  have  ever  enjoyed.  They  are  making  many  shipments  of  their 
Gardner  grinders  to  various  parts  of  the  country.  At  this  season  of  the  year 
they  are  closing  many  contracts  with  agricultural  people  for  their  celebrated 
Helmet  oil.  Badger  and  Bonanza  cups,  these  having  been  adopted  by  the  fol- 
lowing well-known  makers  of  agricultural  machinery:  International  Harvester 
Cc.  McCormick,  Piano  and  Deering  Divisions,  Avery  Mfg.  Co.,  Port  Huron 
Engine  &  Thresher  Co.,  Sandwich  Mfg.  Co.,  Safety  Shredder  Co.,  Newark 
Machine  Co.,  Parsons  Band  Cutter  and  Self  Feeder  Co.  and  others.  They 
are  receiving  numerous  orders  for  complete  shop  equipments,  and  for  tools  and 
supplies  for  repairs  and  replenishing.  Their  new  300-page  general  catalogue 
will  be  mailed  free  on  application. 


Record  of  Electrical  Patents. 


UNITED    STATES    PATENTS    ISSUED    OCTOBER    7,    1902. 
[Conducted  by  VVm.  A.   Rosenbaum,   Patent  Attorney,    140  Nassau   St.,   N.  Y.] 

710,414-  CONTROLLING  DEVICE  FOR  ELECTRIC  GENERATORS;  J. 
H.  Bickford,  Salem,  Mass.  App.  filed  March  19,  1900.  The  work  circuit 
is  supplied  by  a  dynamo  or  a  storage  battery;  when  the  battery  is  being 
discharged,  it  is  completely  in  series  with  the  work  circuit  and  when 
being  charged  by  the  dynamo  it  is  in  two  parts  in  parallel  on  the  dynamo 
circuit,  sufficient  resistance  then  being  in  circuit  tc  bring  down  the  voltage 
to  the  point  for  charging. 

710,425.  FRAME  FOR  DYNAMO  ELECTRIC  MACHINES;  A.  J.  Church- 
ward, Brooklyn,  N.  Y.  App.  filed  Sept.  12,  1896.  The  pole  pieces  are  of 
such  size  and  shape  that  they  will  become  magnetically  saturated  sooner 
than  the  cores  of  the  magnets. 

710,429.  ELECTRIC  BODY  APPLIANCE;  P.  J.  Collins  and  C.  G.  Boland, 
Scranton,  Pa.  App.  filed  Jan.  22,  1902.  A  number  of  contact  plates 
arranged  in  the  garments  of  the  wearer,  are  connected  through  a  little 
switchboard  with  a  source  of  current  carried  at  the  belt. 

710,469.  TROLLEY;  J.  F.  Kerr,  Paterson,  N.  J.  App.  filed  Aug.  8,  1901. 
The  wheel  is  mounted  en  a  crank  at  the  upper  end  of  a  vertical  oscillating 
stud. 

710,473-  ELECTRIC  LIGHT  SWITCH;  H.  W.  Lawrence,  Denver,  Colo.  App. 
filed  Dec.   28,   1901.     Details. 

710,488.  BUSHING  FOR  ELECTRICAL  CONDUITS;  M.  Mauer  and  W.  J. 
Billings,  New  York,  N.  Y.  App.  filed  Feb.  17,  1902.  The  bushing  is  held 
in  place  around  the  outer  end  of  the  conduit  by  entering  an  eccentric  open- 
ing in  the  wall  of  the  outlet  box  and  being  turned  to  bring  engaging 
■shoulders  together. 
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710.6^5. — Electric    F.lcv.itdr. 

710.516.     ICE   CLEANER   FOR  TKOI.LKY    WIKKS;    F.   N.    Root,   Kalamazoo, 

Mich.     App.   lilcd  Jan.   jj,   1902.     Ice-cutting   wliccis  arc  arranged  adjacent 

to   the   trolley   wheel. 
710,532.     RAIL  BOND;   C.  Spraguc,   Boston,  Mass.     App.   filed   Feb.  24,   190J. 

The    ends    of   a    laminated   bond    arc   dipped    in    solder    and   encased    in   a 

copper  sheath. 

710,541.     ELECTRIC  MOTOR  OR  GENERATOR;  J.  A.  Titrcl.  Sr.,  Franklin, 

Pa.     App.  filed  Dec.    13,   1900.     Detail. 
710,581.      ELEVATOR;    J.    D.    Ihlder,    Yonkcrs,    N.    Y.      App.    filed    Jan.    2, 

1902.      The    speed   of   the   elevator   is   automatically    reduced   in    proportion 

to  the  load,  before  stopping. 


710,597-  SPEED  CONTROLLING  GOVERNOR;  H.  N.  Motsinger,  Pendle- 
ton, Ind.  App.  filed  Feb.  15,  1902.  A  dynamo  is  bodily  mounted  on  a 
pivot  and  is  swung  by  the  action  of  a  centrifugal  governor  to  alter  the 
friction   between   a   pair   of    friction-driving   disks. 

710,625.  ELECTRIC  ELEVATOR;  R.  C.  Smith,  Ycnkers,  N.  Y.  App.  ,ilcd 
July  10,  1899.  The  armature  and  field  of  the  motor  route  in  opposite 
directions,  their  relative  speed  rates  being  controlled  electrically. 


710,870. — Storage    Battery. 

710,627.  MAGNETIC  TOY;  L.  J.  Sullivan,  Boston,  Mass.  App.  filed  Nov. 
29,  1 90 1.  Permanent  magnets  are  used  to  rotate  an  artificial  flower  and 
bring   into    view    certain   words    or   phrases. 

710,659.  GAS  CAP  FOR  ARC  LAMPS;  E.  H.  Belden,  Dayton,  Ohio.  Apy. 
filed  Oct.  7,  1 90 1.     Details. 

710,667-  DEVICE  FOR  AUTOMATICALLY  UNROLLING  THE  PAP.'IR 
RIBBON  IN  MORSE  APPARATUS;  L.  Cerebotani,  Munich,  Germany. 
App.  filed  Nov.  27,   1901.     Details. 

710,669.  ALCOHOLIC  LIQUID  PURIFIER;  C.  C.  Clark,  Philadelphia,  Pi. 
App.  filed  April  4,  1902.  The  liquid  passes  through  a  chamber  contain- 
ing electrodes,  which  cause  the  sediment  and  solid  matters  to  be  de- 
posited. 

710,691.  MAGNETIC  TRACTION  WHEEL;  B.  B.  HiU,  St.  PetersburR, 
Russia.  App.  filed  Jan.  28,  1902.  An  iron  rim  containing  a  coil  can  be 
adjusted  to  the  rim  of  an  ordinary  car  wheel  for  the  purpose  of  trans- 
forming it  into  a  magnetic  traction  wheel. 

710,716.  ELECTRIC  MOTOR;  G.  H.  Reynolds,  New  York,  N.  Y.  App.  filed 
Dec.  5,  1900.    A  modification  of  patent  No.  710,625. 

710,736.  CONTROLLER  FOR  BEER  OR  OTHER  PUMPS;  E.  S.  Baldwin. 
Peabody,   Mass.      App.    filed   July    16,    1900.      Details. 

710.787.  CEILING  ROSETTE  FOR  DROP  LIGHTS;  C.  F.  Lewi»,  New 
York,  N.  Y.  App.  March  28,  1902.  The  rosette  is  made  to  straddle  the 
moulding  to  avoid  cutting  the  same  and  the  wires  are  passed  continuously 
over  the  top  of  the  base  and  beneath   the  cap. 

710.788.  GOVERNOR  FOR  WATER  WHEELS  OR  OTHER  MOTOR  DE- 
N'lCES;  L.  Lyndon,  New  York,  N.  Y.  App.  filed  Oct.  23,  1901.  A  dyna- 
mo driven  by  the  water  wheel  is  automatically  controlled  by  an  electro- 
magnetic device. 

710,794.  RAIL  BOND;  E.  P.  Morris,  East  Orange,  N.  J.  App.  filed  July 
9,  1901.  The  ends  of  a  flexible  bond  are  passed  through  and  secured  in 
openings  in  the  heads  or  end  pieces. 

710,802.  ELECTRIC  GAS  LIGHTER;  A.  Radiguet,  Paris,  France.  App. 
filed  Feb.   28,   1902.     Details. 

710,829.  ELECTRIC  CLOCK;  W.  F.  Winslow,  Winsted,  Conn.  App.  file  1 
Oct.  19,  1901.    The  spring  is  wound   at  intervals  by  an  electro  magnet. 

710,854.  MAIL  BOX;  P.  P.  I.  Fyfe,  Concord,  N.  C.  App.  filed  Sept.  14. 
1901.  An  electric  alarm  is  applied  to  the  letter  box  to  show  when  mail 
is  placed  therein  or  the  box  is  being  tampered  with. 

710,870.  STORAGE  BATTERY;  H.  P.  King,  Osgood,  Ind.  App.  filed  M.iy 
16,  1902  The  plates  are  conical  in  shape  and  strung  upon  vertical 
standards. 

710,872.  ALARM  DEVICE  FOR  TANKS;  M.  Kubitiky  and  R.  B.  Stewart. 
>\cw  York,  N.  Y.  App.  filed  Feb.  7,  1902.  A  float  with  a  metallic  top 
plate  closes  an  alarm  circuit  when  the  liquid  rises  to  a  certain  level. 

710,892.  STARTING  DEVICE  FOR  ELECTRIC  MOTORS;  T.  M.  Pusey. 
Kennctt  Square,  Pa.  App.  filed  Jan.  8,  1902.  The  rheostat  arm  is  moved 
by  a  clock  frame  controlled  by  a  solenoid  having  a  high  and  a  low  re- 
sistance coil  in  two  diff'erent  circuits,  the  latter  coil  tending  to  neutralize 
the  effect   of   the   former. 

710,914-  ELECTRIC  OPERATION  OF  ELEVATORS  BY  SINGLE  PUSH 
BUTTON  SYSTEM;  J.  D.  Ihlder.  Yonkers.  N.  Y.  App.  filed  Dec.  6. 
1807.  Details  by  means  of  which  a  dumb  waiter  or  freight  elevator  can 
be  called  to  any  floor  by  the  operation  of  a  push  button  at  that  floor. 

710.033.  BATHING  TUB  FOR  DIPOLAR  GALVANIC  BATHS;  J.  Zwiebcl. 
Neu-LHin,  Germany.  App.  filed  Dec.  12,  1901.  A  bath  tub  or  non-con- 
ducting material  having  rods  arranged  along  each  side  and  movable  elec- 
trodes thereon  to  be  grasped  in  the  hands. 
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Ohio  Electric  Light  Association. 

Elsewhere  we  print  a  report  of  the  meeting  at  Columbus,  of  the 
Ohio  Electric  Light  Association,  with  brief  abstracts  of  such  papers 
as  were  available  for  that  purpose.  One  of  the  papers,  treating  in 
a  practical  manner  with  heating  from  central  stations,  is  reserved  for 
printing  in  full  in  a  following  issue.  This  is  by.  far  the  best  of  the 
local  electric  light  associations,  and  many  similar  organizations 
woulc  be  greatly  benefitted  by  taking  it  as  a  model.  The  list  of 
papers  read  annually  is  always  extensive,  the  topics  are  almost  in- 
variably of  live  interest,  and  as  a  rule  are  treated  by  engineers  and 
central  station  managers  qualified  for  the  task.  The  contributions 
from  manufacturing  companies  ar».  intelligently  worked  into  the 
programme,  the  topics  to  be  treated  apparently  being  fixed  by  the 
Association.  At  Columbus,  for  example,  one  entire  session  was  de- 
voted to  meters  and  another  to  alternating  series  arc  lighting,  at 
which  sessions  technical  representatives  of  companies  exploiting 
these  classes  of  apparatus  in  turn  read  papers  relating  thereto,  some 
of  which  went  beyond  making  a  mere  commercial  presentation  of 
the  subject.  The  growing  custom  of  manufacturing  companies  to 
detail  members  of  their  technical  staff  to  prepare  papers  for  pres- 
entation at  the  meetings  of  electrical  associations  is  fraught  with 
much  benefit  for  the  members  of  such  bodies  if  intelligently  availed 
of,  and  the  Ohio  Association  has  been  able  to  profit  largely  from 
this  source  by  giving  to  the  matter  the  necessary  thought  in  con- 
stituting its  programmes. 


Two  of  the  sessions  of  the  meeting  were  assigned  to  the  important 
managerial  question — how  to  increase  the  revenue  from  a  central 
station  plant.  Perhaps  because  in  the  past  the  subject  has  been  so 
thoroughly  threshed  over,  no  particularly  novel  views  were  pre- 
sented in  its  discussion.  Stress  was  laid  on  the  value  of  intelligent 
and  unflagging  solicitation  for  new  business ;  intelligent  in  that  the 
solicitor  should  make  a  study  of  existing  conditions,  and  thereby 
be  in  a  position  to  advise  a  prospective  customer  as  to  the  most 
economical  disposition  for  his  case.  The  matter  of  rates  cropped  up, 
and  though  the  equity,  both  to  seller  and  consumer,  was  acknowl- 
edged of  the  modern  systems  which  base  charges  partly  on  current 
used  and  partly  on  other  considerations,  yet  sight  was  not  lost  of 
the  difficulty  in  their  introduction,  due  to  obtuseness  of  consumers  to 
such  other  consideration?,  and  to  the  fact  that  gas  companies — the 
doughty  competitors  of  electricity — do  not  make  any  discrimination 
between  clas  of  customers. 


By  long  odds  the  most  promising  means  advocated  for  increasing 
the  incomes  of  central  stations,  and  more  particularly  the  smaller 
ones,  is  the  addition  of  steam  heat  tc  the  station  output.  One  of 
the  contributors  of  papers  gave  figures  showing  that  the  smaller 
central  station  plant  is  practically  idle  so  far  as  earnings  are  con- 
cerned about  70  per  cent,  of  the  time,  and  that  in  small  towns  people 
ca.-.not  be  persuaded  to  use  light  at  unaccustomed  hours,  while  it  is 
practically  impossible  to  develop  in  such  places  a  power  load  at 
profitable  prices.  While  these  conditions  are  not  ideal  with  respect 
to  the  utilization  of  a  central  §tation  equipment  for  heating  purposes, 
yet  the  experience  of  the  past  several  years  in  the  case  of  numerous 
small  stations  has  been  that  the  addition  of  a  steam  heating  equip- 
ment is  a  profitable  move.  Of  many  reports  made  on  the  results  of 
such  an  addition,  we  cannot  recall  one  which  has  been  unfavorable, 
in  every  case  a  satisfactory  profit  having  been  shown.     While  the 
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uncertainty  with  respect  to  the  depreciation  of  the  underground 
piping  will  require  some  years  of  experience  to  settle,  it  seems  now 
well  established  that  a  central  station  in  a  small  town  is  not  taking 
an  undue  risk  when  it  installs  a  heating  plant,  to  be  run  in  connec- 
tion with  its  electrical  business;  and  it  is  quite  possible  that  the 
future  will  also  demonstrate  that  a  further  advantage  may  be  de- 
rived from  the  addition  of  an  ice-making  plant  as  a  complement  to 
the  heating  plant.  With  steam  heat  as  a  by-product  in  the  winter 
and  ice  in  the  summer,  the  smaller  central  stations  showing  a  profit 
would  cease  being  in  the  minority. 


Automobile  Reliability. 

The  recent  reliability  contest  from  Xew  York  to  Boston  and  back, 
organizcfi  by  the  Automobile  Club  of  America,  was  a  brilliant  suc- 
cess in  many  respects.  As  was  to  have  been  expected,  electricity 
played  no  part  in  tlic  trial,  the  distance  being  500  miles,  and  ih«- 
means  for  charging  along  the  route  being  still  of  a  very  crude  and 
unorganized  character.  But  that  is  a  detail  of  insignificance  in  view 
of  the  fact  that  no  serious  proposition  has  yet  been  made  to  use 
electricity  for  such  extended  trips.  The  American  gasoline  and 
steam  vehicles  engaged  in  the  run  did  remarkably  well,  and  their 
makers  in  general  have  every  reason  to  be  proud  of  them.  When 
one  considers  the  condition  of  the  roads  along  a  large  part  of  the 
route,  or  for  that  matter  between  any  two  great  American  cities, 
ii  is  simply  marvelous  that  the  vehicles  should  have  come  through 
so  well.  Out  of  the  75  automobiles  which  started  on  this  memorable 
run,  67  were  in  at  the  finish  in  good  shape,  and  it  is  understood  that 
at  least  a  score  of  them  have  perfect  records.  This  compares  with 
a  similar  endurance  test  made  recently  by  the  British  Automobile 
Club,  when  only  two  out  of  88  starters  showed  up  with  perfect  records 
at  the  end  of  a  run  of  650  miles.  Some  day  the  roads  here  may 
compare  with  those  of  England  and  France,  but  meantime  it  is 
one  compensation  that  the  ill  condition  of  the  highways  here,  due  to 
ihe  rapid  development  of  the  steam  road  and  the  trolley  car,  has 
taught  automobile  manufacturers  how  to  put  the  design  and  the  stuff 
into  their  vehicles  that  will  stand  the  worst  weather  and  the  rough- 
est   banging   about. 


Combined  with  the  track  records  which  are  being  made,  this 
showing  is  cause  for  the  heartiest  congratulations  of  all  who  believe 
that  the  practical  success  of  the  automobile  art  is  destined  to  ameli- 
orate conditions  of  urban  life  and  to  improve  facilities  for  country 
travel.  We  remain  very  firm  in  our  conviction  that  electricity  is 
destined  to  play  a  large  part  in  the  urban  development  of  automo- 
biiisin,  but  we  sec  in  this  no  reason  for  failing  to  rejoice  at  the  ex- 
cellent demonstration  of  the  sterling  (jualities  of  American  steam 
and  gasoline  vehicles.  They  are  not  perfection  yet  by  any  means. 
l)Ut  tlioy  have  made  some  ireniendous  strides  toward  it  in  the  la-^t 
year. 


German  Electrical  Progress. 

A  recent  bulletin  issued  by  the  United  States  Department  of 
State,  includes  some  very  interesting  figures  by  Consular  .\gent 
Harris,  on  "electrology"  in  Germany.  We  do  not-  like  the  word 
very  nuicli,  but  the  figures  arc  valuable.  It  is  stated  in  the  report 
mat  there  are  80  electrical  engineering  joint  stock  companies  in  Ger- 
many with  a  capital  of  $125,000,000,  and  that  three  of  these  com- 
panies employ  nearly  30,000  persons.  It  is  also  slated  that  in  igoi 
these  concerns  exported  to  other  countries  electrical  apparatus  worth 
$.3,831,690.  The  interesting  fact  is  further  noted  that  in  Germany 
more  than  half  the  steam  engines  and  turbines  turned  out  are  used 
for  driving  dynamos.  It  likewise  appears  that  in  the  works  of  the 
companies  named,  tliere  arc  1.050  engineers  employed,  who  are 
colleco  men  with  technical  training. 


It  is  rather  diflScult  to  determine  from  these  figures  just  how  many 
of  these  concerns  are  manufacturing,  and  how  many  are  of  the  con- 
sulting and  constructing  types.  The  three  concerns  named  as  em- 
ploying 30,000  are,  however,  in  the  manufacturing  class.  The  recent 
United  States  statistics  on  electrical  manufacturing  showed  that 
there  were,  in  1900,  in  this  country  580  distinctive  electrical  manu- 
facturing establishments,  with  a  capital  of  $83,000,000,  an  output  of 
$91,000,000,  and  a  roll  of  46.000  employees  of  all  kinds.  It  is  obvious 
from  the  comparison  which  we  are  enabled  to  institute  that  in  propor- 
tion to  the  capital  invested,  the  German  electrical  industries  employ 
a  much  greater  number  of  hands,  and  from  this  two  inferences  may 
be  drawn,  and  possibly  three.  It  would  certainly  seem  fair  to  assum-j 
that  labor  is  not  quite  so  efficient,  that  automatic  processes  are  less  in 
vogue,  and  probably  that  labor  is  not  so  well  paid.  These  46.000 
American  officials  and  employees  received  nearly  $25,000,000  during 
1900,  and  the  40,000  wage  earners  received  $20,000,000,  giving  an  aver- 
age over  the  latter  number  of  $500  per  head.  It  is  incredible  that 
electrical  labor  in  Germany  is  paid  at  anything  like  the  rate  indicated 
by  these  figures. 

Deductions  as  to  the  relative  number  of  engineers  employed  are 
rather  difficult  to  make,  but  we  might  point  out  that  the  1,950  en- 
gineers mentioned  as  employed  by  these  80  companies  in  Germany 
represent  a  body  larger  than  the  total  membership  of  the  American 
Institute  of  Electrical  Engineers.  This  may  not  mean  much,  as 
President  Scott  on  the  basis  of  kilowatt  capacity  employed  in  elec- 
trical work  in  this  country  has  figured,  with  the  imaginative  ability 
of  a  Col.  Sellers,  that  the  Institute  ought  to  have  at  least  25,000 
or  30,000  members.  We  are  inclined  to  think  that  with  so  large  a 
number  of  employees  of  the  wage-earning  class,  the  amount  of  super- 
vision and  superintendence  in  Germany  is  much  larger  than  it  is 
here.  As  to  the  figures  of  electrical  export,  we  note  that  the  German 
total  for  1901  was  less  than  $4,000,000.  In  our  own  country  it  has 
already  reached  twice  that  amount,  and  this  year  is  between  $9,000,000 
and  $10,000,000.  It  is  possible,  ho  wever,  that  the  German  figures 
given  do  not  include  some  items  brought  to  account  in  America,  but 
even  then  the  comparison  is  very  much  in  our  favor.  Germany  is 
the  leading  electro-technical  country  in  Europe,  and  is  our  most  ac- 
tive competitor  in  the  broad  field  of  the  world's  markets.  And  while 
wc  are  glad  to  find  her  electrical  industries  show  up  so  well,  we  do 
not  think  that  the  figures  quoted  are  other  than  encouraging  as  to 
American  pre-eminence  and  opportunity.  It  must  not  be  forgotten 
that  much  of  our  success  is  due  to  German  hands  and  to  German 
minds,  made  welcome  here. 


The  Armature  Reaction    of  Alternators. 

This  is  a  fascinating  and  favorite  theme  in  recent  years.  It  has 
also  considerable  practical  importance,  since  the  regulation  of  alter- 
nators depends  upon  it.  It  is  not  so  long  ago  that  the  best  alter- 
nators had  such  large  armature  reaction  that  they  could  not  be  made 
to  give  more  than  about  50  per  cent,  above  full-load  current  when 
run  on  short-circuit,  and  this  fact  was  availed  of  to  extol  the  safety 
of  the  machines  and  their  immunity  from  injury  in  cases  of  accidental 
short-circuit.  At  the  same  time  this  immunity  was  gained  at  the  ex- 
pense of  very  poor  inherent  regulation  of  pressure,  and  much  super- 
excitation  of  the  field  magnets  was  necessary  in  order  to  maintain 
normal  pressure  under  inductive  loads. 


The  modern  alternator  has  gained  in  regulation,  but  it  is  no  longer 
safe  to  short-circuit  it  with  impunity.  The  degree  of  regulation  under 
load,  and  particularly  under  a  load  of  assigned  and  expected  power- 
factor,  becomes  of  much  importance  in  central-station  practice.     Al- 

tern.Ttors    arc    becoming    larprr    .nn<l    l.Trper    ve.Tr    hv    vr.Tr     and    it    is 
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practically  impossible  to  load  them  in  the  factory.  In  fact,  the  full 
load  of  such  machines  may  not  be  found  until  several  years  after 
the  machine  has  been  constructed.  For  these  reasons,  therefore,  any 
method  that  is  reasonably  simple  and  reliable,  by  which  the  regu- 
lation can  be  computed,  is  very  advantageous  as  giving  a  criterion  in 
lieu  of  the  missing  full-load  test.  There  is  no  rigidly  accurate  method 
for  determining  regulation  from  factory  tests  at  light  load,  and  it 
does  not  seem  as  though  a  .rigidly  accurate  method  could  be  arrived 
at,  owing  to  the  great  difificulty  which  surrounds  the  subject,  and  the 
efifect  of  the  magnetic  saturation  of  the  active  iron  in  the  machine. 
If  it  were  not  for  the  saturation  of  the  iron,  the  problem  would  be 
greatly  simplified. 

Nevertheless  tentative  methods  are  in  use  which  yield  results  that 
are  fairly  reliable,  and  which  may  be  regarded  as  first  approxima- 
tions. Thus,  the  standardization  rules  of  the  American  Institute  of 
Electrical  Engineers  ofifer  such  a  method.  It  may  not  be  absolutely 
correct,  but  it  supplies  an  approximation  and  affords  a  criterion  by 
which  the  regulation  of  an  alternator  may  be  gauged  beforehand. 
The  article  of  Prof.  Guilbert,  the  first  installment  of  which  appears 
on  page  658,  deals  with  the  subject  at  considerable  length.  It  treats 
the  matter  from  the  standpoint  of  a  designing  engineer,  rather  than 
from  that  of  factory  tests.  It  is,  however,  interesting  and  well 
worthy  of  study  from  either  standpoint. 


its  purpo^iC.  The  latest  suggestion  from  no  less  eminent  a  source  than 
President  Butler,  of  Columbia,  is  for  a  two-year  college  course  lead- 
ing to  post-graduate  training,  and  a  parallel  four-year  course  for  such 
as  may  desire  it.  We  hope  this  experiment  may  not  be  tried,  for  its 
success  would  mean  the  disintegration  of  the  college  as  it  has  been, 
and  the  introduction  of  nothing  to  take  its  place.  The  American 
student  is  not  fit  for  post-graduate  university  work  at  the  end  of  hi* 
sophomore  year,  and  will  not  be  until  his  training  in  the  secondary 
schools  is  more  thorough  and  less  diffuse  than  it  ever  yet  has  been 
or  is  likely  to  be  for  some  lime  to  come.  Nor  can  one  successfully 
serve  two  masters,  college  and  university.  If  the  American  college  is 
to  remain  a  part  of  our  educational  system,  it  must  stand  by  its  old 
ideals  ;  nd  neither  retreat  nor  compromise.  It  is  capable  of  giving 
a  splendid  training  for  professional  study,  or  in  the  so-called  human- 
ities, but  it  cannot  do  either  in  two  years  now  any  more  than  it  could 
a  quarter  of  a  century  ago.  It  cannot  turn  out  well-grounded  men  by 
the  simple  process  of  tagging  them  /.  B.  at  the  end  of  three  ytars- 
and  it  would  do  its  noblest  work  in  repressing  the  tendency  to  hurry' 
instead  of  encouraging  it.  We  grant  that  there  have  been  those  who* 
found  a  sound  education  outside  of  college  walls,  but  we  do  not  be-' 
lieve  that  any  man  who  has  made  a  deep  and  strong  mark  on  tftc 
world's  progress  ever  regretted  the  time  spent  in  his  education,  save 
in  that  it  was  too  short. 


College  and  Professional  Training. 

The  American  college  president  is  just  now  in  a  most  embarassing 
dilemma.  Hemmed  in  between  the  futile  pottering  of  the  ele- 
mentary and  secondary  schools  and  the  strenuous  demands  of  the 
professional  schools  for  more  and  better  training,  he  is  face  to  face 
with  a  most  serious  educational  problem.  The  American  college 
has  been  for  many  years  the  backbone  of  our  whole  educational  sys- 
tem. Of  its  immense  usefulness  and  high  importance  the  achieve- 
ments of  its  graduates  bear  witness.  Of  late  it  has  often  been  decried 
by  that  class  of  our  fellow  countrymen  which  holds  that  a  finer 
and  more  valuable  ethical  training  is  to  be  found  in  apprenticeship  in 
a  broker's  office,  but  those'  who  thus  protest  furnish  their  own  suffi- 
cient condemnation.  In  our  own  profession  such  doubts  are  settled 
once  for  all  by  the  action  of  the  great  electrical  companies  in  de- 
manding a  college  education  in  those  who  cast  their  lot  with  them  for 
technical  training.  But  we  Americans  are  a  hurrying  and  restless 
race,  and  too  often  grudge  the  time  that  it  takes  to  make  a  well- 
grounded  man  or  a  scholarly  institution.  We  demand  of  a  college 
the  celerity  and  concrete  results  best  exemplified  in  a  pork-packing 
establishment.  But  the  present  anomalous  status  of  the  college  is 
due  perhaps  more  to  its  own  laudable  but  ill-judged  ambition  than  to 
the  pressure  of  the  times.  For  many  years  President  Eliot,  one  of 
the  most  able  and  progressive  educators  of  this  generation,  bent 
every  energy  toward  lifting  the  college  by  its  bootstraps  to  the  plane 
of  the  foreign  university.  This  programme  demanded  that  the  fitting 
schools  should  play  the  role  of  the  German  gymnasia,  but  twenty 
years  of  industrious  goading  has  failed  to  produce  the  desired  re- 
sult, and  the  chief  effect  has  been  to  push  the  college  into  the  exist- 
ing dilemma.  With  a  very  few  conspicuous  exceptions,  university 
remains  purely  a  brevet  rank  in  American  education. 


And  now  that  the  conditions  of  the  times  demand  longer  and  more 
thorough  professional  training  than  ever  before,  the  college  is  indeed 
hard  pressed.  It  is  crowded  from  above  by  the  necessity  for  more 
time  in  the  professional  schools,  and  for  a  nether  millstone  it  finds 
the  secondary  school  that  its  own  hands  have  fashioned.  And  truth 
to  tell,  the  college  is  losing  heart.  It  has  virtually  surrendered  its 
last  year  to  professional  electives,  but  the  sacrifice  has  not   served 


We  grant  readily  enough  that  there  is  a  demand  for  saving  of  time 
in  modern  education,  but  in  so  far  as  it  voices  a  legitimate  criticism 
it  had  better  be  directed  at  the  elementary  and  secondary  schools 
than  at  the  college.  These  have,  partly  through  unwise  pressure  from 
the  colleges  and  partly  through  the  misguided  efforts  of  educators 
who  spell  their  title  in  large  capitals  and  are  so  devoid  of  a  sense  of 
humor  as  to  take  themselves  seriously,  been  so  filled  with  bogus 
humanities  and  trumpery  science  that  they  have  scant  time  left  for 
the  fundamentals  of  a  sound  education.  When  a  child  starts  in  a 
kindergarten  at  six,  learns  his  letters  at  seven,  to  write  at  eight  and 
the  multiplication  tables  at  nine ;  when  he  dabbles  in  sloyd  and  nature 
study,  bad  music  and  worse  art ;  when  he  potters  around  three  or 
four  kinds  of  kindergarten  laboratories  acquiring  pseudo  knowledge 
which  he  must  unlearn  later — it  is  small  wonder  that  he  turns  up  a 
year  or  two  late  at  college  and  himts  there  for  electives  that  will  not 
strain  his  undeveloped  powers  of  concentration.  If  the  college  would 
do  the  greatest  possible  service  to  education  it  should  sharpen  its 
axe,  not  to  decapitate  itself  according  to  the  present  program,  but 
to  hew  out  of  its  curriculum  the  courses  that  demand  a  diffuse  prep- 
aration in  the  secondary  schools,  and  out  of  these  latter  the  time- 
wasting  requirements.  The  student  who  knows  a  few  things 
thoroughly  when  he  enters  college  is  better  fitted  than  he  who  has 
a  smattering  of  many.  This  is  the  secret  of  the  success  of  .he  Ger- 
man gymnasium.  Its  graduate  may  be  totally  ignorant  of  the  Italian 
Renaissance,  but  he  knows  his  Latin  and  his  algebra.  There  are  few 
American  colleges  that  turn  out  men  so  soundly  and  thoroughly 
educated,  so  capable  of  using  their  knowledge  and  of  taking  care  of 
themselves  anywhere  on  earth,  as  those  that  don  the  blue  from  West 
Point  and  Annapolis,  and  there  are  no  colleges  with  so  simple  re- 
quirements for  admission.  But  the  boy  who  wins  his  appointment 
in  competitic-.i  is  pretty  sure  to  know  this  little  thoroughly,  and  in  so 
knowing  it  he  has  the  key  to  all  that  follows,  and  of  this  all,  none 
consists  of  educational  hobbies.  If  the  colleges  would  get  grimly 
down  to  work  and  force  the  elementary  schools  to  teach  less  ;  nd 
better,  they  would  turn  out  men  to  w-hom  the  professional  schools 
would  be  no  toilsome  task.  And  with  the  time  thus  saved,  we  should 
hear  no  more  wails  of  too  much  time  spent  in  education.  The  col- 
leges have  the  remedy  in  their  own  hands — if  they  are  hard  pressed, 
they  have  only  themselves  to  thank. 
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The    Function  of  the  St.  Louis    Exposition   Machinery 

Building. 


By  Charles  T.  Malcolmsox. 

THE  architecture  of  the  Machinery  Building,  for  the  St.  Louis 
Exposition  of  1904,  may  be  characterized  in  general  as  purely 
classic,  bordering  on   Italian   Renaissance.     It  is  flanked  by 
four  towers  following  out  the  general  style  of  the  building,  while  the 
entrances  are  treated  in  such  a  manner  as  to  harmonize  perfectly  with 
its  architecture  and  form  quite  a  leading  feature  in  the  design. 

The  building  is  525  x  1,000  feet,  and  is  located  practically  in  the 
center  of  the  Exposition  Grounds.  It  is  one  of  the  group  of  buildings 
of  the  main  panorama  which  forms  about  the  Art  Hill  as  a  focus. 
The  eastern  fagade  lies  along  one  of  the  radii  of  approach  to  the 
Grand  Basin,  while  the  northern  fagade  faces  the  main  artery  of 
travel,  connecting  the  two  natural  divisions  of  the  grounds,  of  which 
SkinkcT  Road  is  the  dividing  line.  Beginning  with  the  western  end 
of  the  building  and  running  south  and  behind  it  is  the  Street  of  the 
Midway. 

Certain  machines  belong  essentially  to  the  Machinery  Building, 
and  may  be  broadly  divided  into  "machinery  for  the  generation  and 
transmission  of  power"  and  "machinery  for  making  machinery." 
The  western  wing  of  the  building  will  be  devoted  to  the  exhibitors' 


vertical  multiexpansion  type,  running  condensing,  and  the  generators 
are  three-phase  machines,  generating  25-cycle  alternating  current  at 
6,600  volts.  Its  boiler  plan  will  be  located  in  the  boiler  house,  con- 
tiguous with  the  Machinery  Building,  and  will  consist  of  sixteen 
500-hp  boilers  of  the  Babcock  &  Wilcox  tjT)e,  generating  steam  at 
150  lbs.  gauge  pressure.  The  boilers  will  be  automatically  stoked. 
All  accessories  to  complete  the  plant,  such  as  pumps,  feed  water 
heaters,  etc.,  will  be  furnished  under  the  contract,  together  with  the 
design  of  the  plant  and  its  installation. 

One  of  the  most  comprehensive  ideas  for  machinery  exploitation 
ever  conceived  has  been  planned  in  the  exhibitors'  power  plant,  and 
the  encouragement  already  received  from  prospective  exhibitors  on 
both  sides  of  the  water,  augurs  well  for  its  success.  This  plant  will 
include  steam  engines,  steam  turbines,  gas  engines,  vapor  engines, 
water  motors,  all  forms  of  electric  generating  apparatus,  pumps, 
pumping  engines,  boilers,  etc.  etc.,  as  actual  working  exhibits  in  the 
diversity  of  their  application.  The  interest  will  be  chiefly  due  to  the 
great  variety  of  the  prime  movers,  and  the  working  test  covering  the 
entire  operating  period,  upon  which  will  be  based  the  awards.  A 
complete  record,  covering  all  the  material  elements  of  a  test,  of  all 
boilers,  engines,  generators,  pumps  and  other  machines  and  appara- 
tus installed  in  this  exhibitors'  power  plant  will  be  kept.  This  data 
will  be  collected  under  the  supervision  of  a  competent  engineer,  will 
be  incorporated  in  the  report  of  the  machinery  department  to  the 
United  States  Government,  and  will  be  published  by  the  Government 
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l)OWLT  1)1,1111  .iiid  tlic  Wcsliiigliuu.sc  plant,  all  exhibits  used  in  the 
generation  and  transmission  of  power  not  included  in  these  plants, 
together  with  items  classified  as  "general  machinery"  and  "fire  ap- 
paratus." In  the  eastern  wing  will  be  placed  "machine  tools"  for 
working  in  metal  and  wood,  and  "arsenal  tools."  Traveling  cranes 
and  all  other  facilities  for  handling  heavy  machinery  will  be  avail- 
able the  entire  length  of  the  western  wing,  and  heavy  machine  tools 
will  be  located  in  the  northern  end  of  the  western  wing,  to  take 
advantage  of  these  facilities. 

France,  ever  quick  to  recognize  the  forces  at  work,  evolved  a 
classification  npnn  a  new  principle  The  authors  of  our  classific- 
cation  have  but  developed  this  idea.  Beginning  with  the  building  as 
indicative  of  the  drpartmcnt,  each  exhibit  will  follow  the  group  and 
class  subdivision,  and  must  be  installed  in  its  proper  class,  regard- 
less of  nationality,  to  be  considered  for  award.  This  method  of  in- 
stallation gives  the  producer  a  chance  to  show,  the  buyer  to  sec  what 
is  for  sale  in  the  world's  market :  it  gives  the  designer  the  benefit  of 
foreign  ideas,  the  student  and  interested  layman  the  opportunity  to 
study  the  race  characteristics  as  revealed  in  the  product  of  each 
country. 

The  general  division  of  floor  space  in  the  Machinery  Building  will 
be  cfTcctcd  by  two  main  obligatory  aisles  running  longitudinally  from 
east  to  west.  In  the  center  section  of  the  western  wing  will  be  placed 
the  plant  purchased  of  the  Westinghouse  Company.  This  plant  con- 
sists of  four  direct-connected  2,000-kw  units.    The  engines  arc  of  the 


together  with  the  awards.  No  such  record  has  ever  been  accessible 
to  the  public  before. 

The  clou  of  the  Centennial  of  1876  was  the  Corliss  engine ;  mam- 
moth beyond  expectancy  for  that  period  of  our  engineering.  Chicago 
showed  her  lo-hp  gas  engine  with  pride.  But  the  development  in 
the  last  decade,  in  size  and  efficiency  of  these  classes  of  engines  and 
of  steam  turbines  is  phenomenal.  It  is  not  strange  that  increasing 
interest  will  be  awakened  in  the  student  and  layman  alike,  that  the 
engineer  will  find  here  material  for  many  hours  of  study  in  the  great- 
est massed  exhibit  and  variety  of  types  ever  before  collected  and 
installed  as  a  working  exhibit. 

Europe  is  coming  to  the  front  and  showing  her  interest  in  this 
great  universal  exposition  by  assurances  to  exhibit  with  us.  Gebr. 
Korting.  of  Hanover.  Germany,  will  install  a  i.ooo-hp.  2-cycle  gas 
( nginc ;  the  Dc  I^val  Steam  Turbine  Company,  of  Stockholm,  a 
,VOOO-hp  steam  turbine,  and  Durr  &  Company,  of  Dusseldorf,  a  2.000- 
Iip  in  watT  tube  boiler,  as  working  exhibits.  The  excessive  cost  of 
fuel  in  these  older  countries  has  forced  upon  their  engineers  the  neces- 
sity of  high  economies.  We  are  prone  to  think  that  our  apparently 
inexhaustible  fuel  supply  will  take  care  of  our  low  efficiencies  in 
prime  movers,  sacrificed  on  the  altar  of  first  cost.  It  is  to  this  end 
that  an  international  comparative  working  test  of  power  generators 
will  have  exceeding  interest  to  the  purchaser  as  well  as  the  manu- 
facturer, for  the  trend  of  modem  .\merican  practice  is  certainly 
towards  better  economy  in  the  operation  of  power  plants 
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The  Rowland  Rapid  Telegraph  System— IL 


MANNER   IN    WHICH    THE    SIGNALS    ARE   RECEIVED. 

SINCE  the  two  ends  of  the  line  are  in  all  respects  alike,  any 
description  which  will  apply  to  one  end  will  also  apply  to 
the  other. 
Referring  to  Fig.  7,  L  is  the  main  line  and  Ra  the  main  line  po- 
larized relay.  This  relay  has  two  insulated  tongues  which  vibrate 
synchronously  with  the  alternating  current  waves  arriving  over  the 
line  L.  The  tongue  ts  controls  the  synchronizer,  S,  which  operates 
in  the  manner  described  above.  The  tongue  tf,  has  the  functions  to 
be  described.  C  is  a  "receiving"  commutator,  practically  identical 
in  construction  with  the  "sending"  commutator  described  above. 
Sweeping  around  this  commutator,  which  has  52  segments,  there  is 
a  brush,  or  trailer,  tp .  This  trailer  is  connected  by  gearing  to  the 
rotating  synchronizer  S,  but  with  a  speed  reduction  of  13  to  i.  The 
commutator  may  be  rotated  through  a  small  angle,  giving  an  ad- 
justment, so  that  when  the  trailer  tr  is  in  the  centre  of  a  segment 
the  relay  tongue  tp  is  at  that  instant  against  either  a  left-hand  or  a 
right-hand  contact,  i?  is  a  resistance  of  several  hundred  ohms,  to 
the  terminals  of  which  is  connected  a  iio-volt  direct-current  circuit. 


DIAGRAM    OF    CIRCUITS    AT   ONE    STATION. 


A  \s  2.  bank  of  small  polarized  relays,  called  the  "selecting"  relays. 
There  are,  in  reality,  four  such  banks  of  11  relays  each.  Only  one 
bank,  however,  is  here  shown. 

Each  of  these  four  banks  correspond  to  a  keyboard  at  the  sending 
end  of  the  line.  One  terminal  of  each  of  these  relay  coils  is  con- 
nected to  a  segment  in  one  of  the  groups  of  11  segments  of  the 
commutator  C.  The  other  terminals  or  "tails"  of  all  the  coils  of  all 
the  relays  are  connected  to  the  insulated  tongue  ip  of  the  main  line 
relay  Ra-  As  the  tongue  of  this  relay  vibrates  between  its  contact 
points  and  the  trailer  travels  over  the  commutator  segments,  syn- 
chronously with  the  vibrating  tongue,  the  44  relays  will  receive,  in 
succession,  momentary  currents  through  their  coils.  The  relays  I, 
3,  5,  etc.,  of  each  bank  will  receive  a  current  through  their  coils  in 
one  direction,  and  the  relays  2,  4,  6,  etc.,  a  current  in  the  opposite 
direction.  Thus,  the  tongues  of  the  relays  of  even  number  would 
receive  an  impulse  in  one  direction,  and  those  of  an  odd  number  in 
the  opposite  direction.  The  windings,  however,  of  relays  of  odd 
numbers  are  reversed,  and  this  makes  the  tongues  of  all  the  relays 
receive,  in  succession,  an  impulse  in  the  same  direction  as  the 
trailer  passes  over  the  segments  of  the  commutator  to  which  they 
are  attached.  Thus,  while  the  current  on  the  line  is  unmodified,  the 
tongues  of  all  the  "selecting"  rays  will  receive  an  impulse  in  the 
same  direction  once  each  time  the  trailer  makes  a  complete  revolu- 
tion. These  repeated  impulses,  together  with  the  magnetism  in  the 
tongues  of  the  relays,  hold  them  against  their  back-stops  and  away 
from  the  contact  points  A,  B,  C,  etc. 

The  cut-out  wave  on  the  line  will  now  be  indicated  in  the  follow- 
ing manner :  When  the  wave  is  cut  out,  the  main  line  relay  tongue 
ip  will  at  that  instant  cease  to  vibrate  and  will  remain  against  the 
contact  point  to  which  the  previous  wave  had  carried  it.  The 
trailer  in  the  meantime  passes  on  to  a  segment  such  that,  if  the  main 
line  relay  tongue  had  been  carried  over,  the  selecting  relay  attached 
to  that  segment  would  have  received  an  impulse  to  take  it  against 
its  back  stop.  Now,  however,  this  selecting  relay  will  receive  a  cur- 
rent through  its  coils  in  a  reverse  direction  to  what  it  would  have 
received  had  the  main  line  relay  tongue  continued  to  vibrate.  Its 
tongue  will,  therefore,  be  thrown  against  its  contact  point  and  will 


remain  there  until  the  trailer  has  made  a  complete  revolution.  When 
the  trailer  returns  to  the  segment  to  which  the  relay  is  attached,  un- 
less some  wave  is  again  cut  out,  the  relay  will  receive  an  impulse 
which  will  return  its  tongue  to  its  back-stop  again. 

Thus,  waves  which  are  cut  out  at  the  far  end  of  the  line  are  re- 
produced at  the  near  end  by  the  tongues  of  the  selecting  relays 
which  correspond  to  the  wave  cut  out,  being  thrown  agaiist  their 
contact  points  A,  B,  C,  etc.,  and  there  remaining  during  one  revolu- 
tion of  the  trailer.  As  each  of  the  four  keyboards  at  the  far  end 
of  the  line  operates  a  corresponding  bank  of  11  selecting  relays  at 
the  near  end,  the  depression  of  any  key  of  the  keyboard,  which  cuts 
out  two  waves,  will  cause  two  relay  tongues  in  the  bank  corre- 
sponding to  that  keyboard  to  be  thrown  against  their  contact  points. 
A  practiced  observer  could  readily  interpret  the  cut-out  wave  signals 
sent  over  the  line  by  merely  observing  the  movements  of  the 
tongues  of  the  selecting  relays.  Tongues  1-3  sent  over  might  be 
interpreted  to  mean  A,  1-4  to  mean  B,  etc.,  through  the  45  possible 
combinations  given  above. 

But  in  the  present  system  these  signals  are  automatically  trans- 
lated into  ordinary  figures  and  letters  of  the  alphabet  which  are 
printed  upon  a  sheet  of  paper  eight  inches  wide.  It  now  only  re- 
mains to  show  how  this  is  accomplished. 

AUTOMATIC   TRANSLATION    OF   THE    SIGNALS    INTO    PRINTED   CHAR.\CTERS. 

The  page  printer,  by  means  of  which  41  different  characters  may 
be  printed  in  type,  involves  the  following  essential  features : 

1st.  A  light  type-wheel  of  steel  about  2  inches  in  diameter,  on 
the  circumference  of  which  the  41  characters  are  engraved.  This 
type-wheel  revolves  continuously  at  the  end  of  a  horizontal  shaft, 
which  turns  synchronously  with  the  trailers. 

2d.  A  light  paper  carriage  which  carries  the  paper  that  is  fed 
from  a  roll  underneath  the  type-wheel  when  new  lines  are  made. 

3d.  Devices  for  thrusting  the  naper  forward  to  make  the  lines, 
and  sideways  to  space  the  letters,  and  a  back  carriage  device  to  re- 
turn the  paper  to  a  position  where  a  new  line  of  printing  is  to  start. 

4th.  A  small  printing  magnet,  which  operates  a  hammer  or 
platen  which  strikes  the  paper  up  against  the  lower  side  of  the  rin 
of  the  wheel,  at  the  moment  when  the  character  to  be  printed  h:  ■. 
turned  to  its  proper  position  above  the  hammer. 

5th.     A  set  of  four  polarized  relays,  called  the  "distributing"    e- 
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FIG.   8. — DI.\GRAV   OF  COMMUTATOR  AND   CONNECTIONS. 

lays,  which  serve  the  purpose  of  making  contacts  at  proper  moments 
for  sending  current  to  the  printing  magnet  to  print,  to  a  liner  mag- 
net CO  line  the  paper,  to  a  spacer  magnet  to  move  the  paper  side- 
ways, and  to  a  back  magnet  which  allows  the  carriage  to  return  the 
paper  to  the  proper  position  for  beginning  a  new.  line. 

6th.  A  so-called  "combination  commutator,"  the  function  of 
which  will  appear  from  the  following  description: 

Fig.  8  s'lows  diagranimatically  the  comb'.nation  commutator,  the 
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tongues  and  contact  points  of  one  of  the  four  banks  of  the  "select- 
ing" relays,  and  also  a  part  of  the  connections  of  a  page  printer. 
The  combination  commutator  is  made  up  of  three  parts  or  circles, 
C,  C,,  C-..  Each  of  these  circles  is  divided  into  segments  of  dif- 
ferent widths  with  insulation  between,  /i,  /=,  tz,  are  three  brushes, 
or  trailers,  which  .sweep  together  around  the  commutator  in  the 
same  time  as  the  trailers  on  the  sending  and  receiving  commutators, 
and,  being  on  the  same  shaft  with  the  type-wheel,  turn  also  with  it. 
These  trailers,  as  they  come  to  bear  upon  different  combinations  of 
segments  of  the  commutator,  complete,  together  with  contacts  made 
by  the  relays  of  one  of  the  four  banks,  circuits  which  actuate  mag- 
nets that  print  the  character  and  shift  the  paper.  R^/  is  one  of  the 
four  "distributing"  polarized  relays.  The  current,  through  its  coil  b, 
brings  its  tongue  against  the  back-stop  5",  and  a  current,  through  its 
coil  f,  brings  its  tongue  against  the  contact  point  k.  P  is  a  small 
printing  magnet,  which,  when  energized,  causes  the  hammer  or 
platen,  h,  to  strike  the  paper  up  against  the  rim  of  the  revolving 
type-wheel. 

This  is  done  so  rapidly  that  the  type-wheel  may  continue  in  con- 
stant rotation,  although  being  attached  to  the  shaft  by  means  of  a 
spring,  it  may,  momentarily, 'pause.  X  and  Y  are  the  positive  and 
negative  terminals  of  a  no-volt  direct-current  circuit.  The  ^spacer, 
liner  and  back  magnet,  and  the  distributing  relays  which  actuate 
them,  are,  for  the  sake  of  clearness,  not  shown  in  the  diagram.  A 
letter  is  now  printed  as  follows :  Two  half-waves  having  been  cut 
out  of  a  group  of  waves  to  which  the  bank  of  selecting  relays  Rq 
belongs,  iwo  of  these  relay  tongues  are  thrown  against  their  con- 
tact points,  where  they  remain  until  a  reverse  impulse  returns  them 
to  their  back-stops.  Suppose  contact  is  made  with  the  contact  points 
a  and  h,  then,  after  a  certain  time,  the  trailers  /,  and  /a  will  have 
arrived  on  segments  of  the  combination  commutator,  which  are  re- 
spectively connected  to  the  contacts  a  and  h,  and  the  trailer  /s  will 
then  be  in  this  case  on  the  segment  S.  It  may  be  noted  that  the  in- 
side circle  C*  shows  (he  position  of  the  letters  on  the  type-wheel 
corresponding  to  the  combinations  of  segments  on  the  combination 
commutator.  The  following  circuits  are  now  completed.  The  cur- 
rent starting  from  the  positive  pole  X  passes  through  the  coil  f 
of  the  "distributing"  relay  R^/  throwing  its  tongue  against  the  con- 
tact A'.  Thence  it  passes  to  the  segment  S  and  out  through  the 
trailer  /»  and  into  the  trailer  ti,  thence  into  the  segment  o  of  the 
connnutalor  connected  to  the  contact  point  a.  From  there  through 
the  tongue  of  the  relay  and  by  the  frame  of  the  relays  of  the  bank 
to  the  tongue  making  contact  with  contact  point  h,  thence  to  the 
segment  connected  to  this  contact  point  It,  and  thence  by  the  trailer 
ti  and  its  connection  back  to  the  negative  terminal  Y.  It  may  be 
stated,  in  passing,  that  all  segments  of  the  combination  commutator 
arc  connected  to  the  contact  points  of  tin-  same  letter  of  the  bank  of 
relays  7?^. 

At  the  instant  that  the  above  occurs,  the  type-wheel,  T,  has  turned 
into  a  position  so  that  the  letter  engraved  upon  its  rim.  and  which 
corresponds  to  the  combination  of  segments  a-h  on  the  combination 
commutator,  is  just  over  the  platen  h.  In  this  case  the  Utter  would 
be  / '.  At  the  same  time,  contact  being  now  made  at  A",  a  circuit  is 
completed  which  makes  the  platen  strike  the  paper  up  against  the 
type-wheel  and  so  prints  the  letter.  This  circuit  is  from  X  through 
the  coil  of  the  printing  magnet,  P,  to  the  contact  k  and  back 
through  the  relay  tongue  to  the  negative  pole.  At  the  instant,  or 
just  before,  the  platen,  h,  strikes  the  paper  against  the  type-wheel,  a 
contact  is  tompleted  at  N  which  permits  a  momentary  current  to 
pass  through  the  roil,  b,  of  the  relay  R,/.  thus  returning  its  tongue 
to  its  back-stop.  .\  further  circuit,  which  is  not  here  shown,  is 
also  automatically  completed,  wiiicli  causes  the  paper  to  shift  side- 
ways under  the  wheel  through  the  distance  of  a  space  between  let- 
ters, that  is,  "spacing  up"  is  automaticaly  accomplished. 

In  this  manner  38  cliaracters  may  be  printed.  Three  combina- 
tions as  g-b,  k-b,  k-d,  arc  reserved  for  spacing,  lining  and  backing 
the  paper  at  the  will  of  the  operator  at  the  far  end  of  the  line.  The 
segments  a,  y,  b.  on  the  combination  commutator  are  attached  to 
coils  of  the  polarized  relays,  not  shown,  which  distribute  current  to 
magnets  that  performed  the  above  ftuiction  If  the  operator  at  the 
other  end  of  the  line  should  neglect  to  send  the  "back  signals" 
which  returns  the  paper  and  attempts  to  print  beyond  the  cdiie  of 
the  sheet,  then  the  carriage  will  carry  the  paper  back  automatically 
when  the  end  of  a  line  of  printing  is  reached.  This,  however,  a 
practiced  operator  never  does,  because  at  the  sending  end  an  auto- 


matic device  on  the  keyboard  shows  the  operator  just  how  far  he 
ha^s  printed  on  a  line. 

The  operator  being  able  to  space,  line  or  back  carriage  at  will, 
paragraphing,  etc.,  can  be  accomplishing  the  same  as  on  an  ordinary 
typewriter. 

Corresponding,  of  course,  to  each  of  the  four  keyboards  at  the 
other  end  of  the  line,  is  a  page  printer  and  a  bank  of  "selecting"  re- 
lays. All  four  of  these  page  printers  appear  to  be  operating  simul- 
taneously. 

The  waves  in  the  e.xtra  group  X  (Fig.  2)  are  used,  one  to  auto- 
matically ring  a  bell  if  anything  disturbs  the  synchronism  or  the 
printers  are  turned  of?,  and  one  is  u»ed  to  "find  the  letter"  when 
the  apparatus  is  first  started  up.  Finding  the  letter  means  bringing 
the  trailers  of  the  sending  commutator,  at  one  end  of  the  line,  and 
the  receiving  commutator,  at  the  other  end,  upon  corresponding  seg- 
ments of  their  respective  commutators.  For  example,  when  the  ap- 
paratus is  first  started  up  and  synchronism  has  become  established, 
the  trailer  on  the  sending  commutator,  at  a  particular  instant,  might 
rest  f)n.  say.  the  20th  segment,  and  that  of  the  receiving  commutator 
on  the  50th  segment,  but  an  automatic  device,  operated  by  one  of 
the  cut-out  half-waves  of  group  X.  will  cause  the  trailer  on  the  re- 
ceiving commutator  to  lag  behind  until  it  is  at  the  same  instant  on 
the  segment  of  the  same  number  as  the  trailer  of  the  sending  com- 
mutator. When  this  has  taken  place  the  two  trailers  continue  to 
revolve  in  perfect  synchronism,  and  always  maintain  the  same  rela- 
tive "position  on  their  commutators 


Marconi  on  the  "  Car.o  Alberto. 


Marconi,  after  having  achieved  new  scientific  distinction,  and 
having  royal  honors  conferred  upon  him  by  both  the  Czar  and  the 
King  of  Italy,  is  now  on  his  way  across  the  Atlantic  on  the  "Carlo 
Alberto,"  to  make  a  transatlantic  test  of  the  long-distance  stations 
at  Glace  Bay,  Cape  Breton,  and  at  Cape  Cod.  Massachusetts. 

The  Mediterranean  trip  of  the  young  inventor,  who  left  England 
(.n  .\ugusl  23rd  on  the  Italian  flagship,  was  memorable  in  many  ways. 


rilE     C.\RIX)  AI-BEUTO. 

Throughout  the  entire  journey  he  was  in  daily  communication  with 
the  station  at  Poldhu.  Cornwall.  The  last  messages  for  the  King 
and  the  Minister  of  Marine  were  received  on  the  tape  inside  of  Spezia 
Harbor.  It  was  there  that  Marconi  left  the  warship  to  visit  the  King. 
He  had  been  informally  summoned  by  two  despatches  from  the  latter, 
and  left  the  "Carlo  Alberto"  escorted  to  the  train  by  a  group  of 
admirals,  commanders  and  other  officers  of  the  navy.    While  landing. 
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all  of  the  crew  had  crowded  to  the  masts,  and,  waving  their  hats  in 
the  air,  saluted  him  with  tremendous  hurrahs  and  "Addio,  Marconi !" 


taken  at   Cronstadt;   view-,  of  the  wireless  stations  at  Cape   Breton 
and  Cape  Cod,  and  portraits  of  Marconi  and  Marquis  Solari,  with 


Figs.  2  and  3. — Terminal  Stations  at  Glace  Bay,  Cape  Breton,  and  Cape  Cod,  Mass. 


During  the  trip,  a  copy  of  the  despatches  Marconi  received  was 
given  equally  to  sailors  and  ofificers,  so  that  everyone  on  board  knew 
of  any  new  happenings. 

The  experiments  on  the  "Carlo  Alberto"'  were  intended  to  demon- 
strate that  valleys,  hills  and  mountains  between  the  seas  would  not 
interrupt  the  communications.  The  most  difficult  experiment  was 
made  at  Gibraltar,  while  entering  that  port  and  proceeding  under 
the  high  fortified  rock.  The  fog  made  navigation  difficult,  but  the  ship 
passed  to  anchor  with  the  aid  of  the  ringing  of  bells  on  the  ships 
at  anchor.  Here  a  long  despatch,  relating  to  the  Czarina  of  Russia, 
was  received  from  Poldhu  station  over  the  Pyrenees  and  the  high 
rock  of  Gibraltar.  The  series  of  important  experiments  were  made 
under  the  most  adverse  conditions  of  time  and  locality,  and  all  of 


MARCONI  AND   MARQUIS   SOLAKI. 

the  experiments  were  mathematically  controlled  by  chronometer  and 
Greenwich  time.  The  celebrated  letter  "S"  call  sounded  the  prepara- 
tory signal  for  a  message  from  Lord  Kelvin,  which  was  sent  to  Kiel 
to  the  young  inventor,  congratulating  him  upon  his  success,  the  mes- 
sage reading:  "Marconi,  Kiel.  Thanks  to  Admiral  for  permission 
and  yourself  for  sending  telegram  of  your  most  interesting  success. 
Heartiest  congratulations.    Lord  Kelvin." 

The  accompanying  illustrations  give  a  view  of  the  "Carlo  Alberto," 


whom   the    inventor    has    been    working   on    terms    of   the   greatest 
friendship. 


Disturbances  to  Telegraph   Lines  by  Three-Phase 
Railway. 

By  Cesare  Pio. 

THE  Lecco-Colico-Chiavenna-Sondrio  Railway,  recently  inaugu- 
rated in  the  North  of  Italy,  is,  as  is  well  known,  operated  with 
three-phase  currents  at  3,000  volts,  the  primary  voltage  being 
20,000  volts.  The  transmission  lines  are  three  wires,  situated  in  a 
vertical  plane  and  the  secondary  lines  are  constituted  by  two  over- 
head trolley  wires  and  by  the  rails  for  the  return.  When  the  first 
lest  of  trains  was  made,  the  disturbances  to  telegraph  were  so  great 
that  communication  had  to  be  suspended,  even  that  relating  to  the 
railroad  service.  In  order  to  avoid  these  troubles  the  return  circuit 
of  the  telegraph  line  was  changed  in  direction  by  utilizing  the  stream 
of  the  Adda  River.  Later  some  inductive  coils  with  closed  magnetic 
circuit  were  connected  in  series  with  the  telegraph  lines,  and  finally  a 
return  circuit  was  added  to  all  these  lines.  The  latter  was  the  only 
remedy  which  proved  successful  and  gave  good  results. 

It  was  also  demonstrated  that  all  the  troubles  were  caused  by  the 
secondary  current  of  3,000  volts,  the  primary  current  of  20,000  volts 
having  no  influence  in  telegraphic  communications.  As  a  conse- 
quence of  the  good  results  obtained,  the  telegraph  engineers  of  the 
Italian  government  conceived  the  idea  of  combining  all  the  returns  in 
a  single  wire ;  but  this  idea  was  soon  abandoned,  as  the  return  of  the 
dififerent  telegraph  lines  would  have  to  be  of  very  large  cross-section. 
The  number  of  wires  was  then  doubled  for  all  the  telegraph  circuits 
running  along  the  railway  lines.  Over  400  miles  of  wire  was  laid. 
with  all  the  necessary  special  work  at  crossing  points,  the  poles  were 
strengthened,  and  the  whole  work  wn"  accomplished  in  16  days  under 
direction  of  an  inspector  of  the  government  telegraphs. 

Some  advantages  resulted  also  from  the  adoption  of  inductive  coils 
with  closed  magnetic  circuit,  but  it  was  noted  that  the  advantage 
was  inversely  proportional  to  the  speed  o*  telegraphic  communica- 
tion. Therefore,  the  use  of  such  coils  is  not  advisable  with  Wheat- 
stone  or  Bpudot  machine  telegraphic  apparatus.  The  remedy  just 
described  cannot,  however,  be  considered  a  complete  solution  of  the 
problem,  for  while  the  change  from  single  to  double  line  has  been 
possible  in  the  present  case,  it  would  be  an  easy  matter  with  respect 
to  the  main  railway  lines  where  the  number  of  wires  is  enormous,  and 
where  often  there  are  two  sets  of  poles,  one  on  each  side  of  the  track. 
Besides  economical  objections,  there  are  also  technical  objections, 
with  respect  to  through  lines,  owing  to  loss  of  time,  as  was  demon- 
strated in  Lecco.  The  only  practical  solution  of  the  problem  seems 
to  be  to  put  underground  all  telegraph  lines. 
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Tests  of  a  25, 000- Volt  Direct-Current  Transmission 

Line  Between  St.  Maurice  and   Lausanne, 

Switzerland. 


In  a  paper  read  at  the  recent  congress  of  "La  Houille  Blanche," 
M.  Thury  gave  an  account  of  tests  made  on  the  9th  and  loth  of 
September  last  on  the  St.  Maurice  Lausanne  line,  20,000  volts, 
direct  current.  The  line  running  from  St,  Maurice  to  Lausanne 
is  a  constant-current  high-tension  transmission  line,  carrying  150 
amperes  with  a  voltage  that  will  attain  25,000  volts.  This  figure 
will  not  be  reached  until  the  load  develops  on  the  Lausanne 
system,  which  includes  lighting  and  railway  service. 

M.  Thury  considered  it  advisable  to  test  the  line  under  condi- 
tions approximating  as  much  as  possible  to  actual  working  con- 
ditions, and  he  therefore  built  a  testing  dynamo  for  obtaining 
25,000  volts  direct-current. 

The  line  has  a  total  length  of  36  miles  and  the  length  of  the 
conductors  is  therefore  72  miles.  These  conductors  are  carried 
on  1500  pine  poles  and  3,000  insulators.  The  insulators  were 
manufactured  by  the  celebrated  Italian  manufacturer  of  porce- 
lain, Richard  Ginori,  Milan,  and  are  of  the  same  type  as  on  the 
Padcrno-Milan  three-phase  line,  with  two  petticoats.  The  line 
consists  of  two  copper  conductors  of  150  mm'  section  and  a 
total  resistance  of  13.3  ohms. 

The  testing  outfit  included  the  25,000-volt  dynamo  supplying  cur- 
rent up  to  1.5  amperes,  and  measuring  instruments  of  Hartmann  & 
Braun,  included  an  astatic  voltmeter  and  a  milliammeter  with  a 
scale  extending  to  30  milliamperes,  divided  into  150  divisions. 

The  voltmeter  was  connected  in  shunt  across  the  line  from 
one  of  the  two  wires  to  the  ground  and  the  ammeter  was  inserted 
for  reading  the  current  sent  from  the  machine.  The  first  series 
of  tests  was  made  between  both  conductors  together  and  the 
ground,  connected  successively  with  the  positive  and  the  negative 
pole  of  the  machine.  The  time  of  electrification  in  each  of  the 
tests  was  one  minute.  The  current  was  maintained  for  30  min- 
utes.   The  following  are  the  average  results  of  the  tests. 

Ten  tests  were  made  between  wires  at  20,000  volts,  the  am- 
meter reading  being  0.013  ampere.  This  result  was  obtained  in 
dense  cloudy  weather  when  the  insulation  was  relatively  poor, 
but  the  energy  consumed  amounts  to  only  20,000  x  0.0 13  =:  260  watts. 

If  this  figure  is  reduced  to  the  loss  per  insulator,  we  find  it  to  be 
0.0866  watt  per  insulator. 

In  fine  weather  the  same  voltage  applied  showed  a  current  of 
only  o.oiii  amperes.  The  total  resistance  was  therefore  1,802,- 
000  ohms,  and  the  resistance  per  mile,  173  megohm;  energy  con- 
sumed in  watts  220  and  per  insulator  0.073;  percentage  of  loss, 
0.07  per  cent. 

The  insulation  between  ground  and  both  wires  together  in 
fair  weather  was  found  to  be,  at  20,000  volts,  as  follows: 

(i)  Negative  pole  to  the  line,  the  insulation  was  0.877  meg- 
ohms, or  megohms  per  insulator  0.877x3000  =  2631  total. 

(2)  Positive  pole  to  the  line,  the  insulation  was  0.740  per  in- 
sulator, or  0.740x3000=  2220  total. 

In  bad  weather,  the  insulation  from  positive  pole  to  the  line 
was  at  20,000  volts  864,000  ohms;  at  10,000  volts  1,115,000  ohms; 
at  4,000  volts  1,177,000  ohms.  With  the  negative  pole  to  the 
line  it  was  at  20,000  volts  882,000  ohms;  at  10,050  volts  1,082,000 
ohms;  at  4,080  volts  1,180,000  ohms;  at  2,000  volts  1,250,000 
ohms. 

These  tests  show  that  the  insulation  decreases  with  the  in- 
crease of  voltage,  but  very  much  less  relatively  to  that  between 
the  conductors  and  the  ground.  This  insulation  includes  switch- 
board connections  of  the  motors,  lightning  arresters,  etc. 

The  effect  of  polarity  is  also  very  noticeable.  M.  Thury  empha- 
sized the  good  results  obtained  from  the  tests,  which  as  he  ob- 
served, had  been  made  on  the  line  under  service  conditions. 

Some  of  the  insulators  were  in  poor  condition  of  repair,  and 
an  examination  showed  that  twenty  of  the  insulators  had  been 
lirokcn  by  stones.  M.  Thury  considers  that  the  tests  are  much  more 
important  than  if  made  on  a  line  recently  overhauled.  Since  the 
current  through  the  insulation  is  so  low  no  electrolysis  is  to  be 
feared,  and  the  power  loss  can  be  increased  100  times  without 
reaching  i  per  cent,  of  the  power  transmitted. 
.  As  compared  with  alternating  current  tests,  the  direct  current 
shows  higher  insulation,  due  to  the  greater  maximum  voltage 


of  the  latter  for  the  same  effective  voltage,  not  to  mention  the 
effects  of  capacity  which  so  largely  influence  the  results  of  line 
tests  with  alternating  current. 

A  series  of  tests  was  also  made  on  a  ground  return  circuit. 
The  earth  resistance  between  St.  Maurice  and  Lausanne,  a  dis- 
tance of  56  kilometers,  was  found  to  be  exactly  1.4  ohms,  the 
greater  part  of  which  is  located  at  the  contact  of  each  set  of 
terminals  with  the  ground,  the  earth  resistance  proper  being 
extremely  low;  and  this  total  resistance  of  14  ohms  was  proved 
to  be  practically  independent  of  the  distance.  M.  Thury  ex- 
pressed the  opinion  that  should  a  test  be  made  between  two 
terminals  earthed  thousands  of  miles  apart,  the  total  drop  in 
volts  would  be  of  the  same  value. 

Independent  tests  were  made  on  each  of  the  terminals  for  veri- 
fication of  the  figure  above  given  for  total  resistance,  and  these 
tests  exactly  checked,  the  figure  for  the  total  resistance  at  the 
St.  Maurice  terminal  being  1.233  ohms  while  at  Lausanne  the 
resistance  was  0.167  ohm. 

The  diflference  of  resistance  at  these  two  terminals  is  due  to 
the  fact  that  at  Lausanne  a  good  lightning  arrester  ground  was 
used,  connected  with  the  water  conduits  of  the  station  by  means 
of  a  copper  wire.  At  the  St.  Maurice  terminal  on  the  other 
hand,  the  grounding  was  made  by  a  connection  with  a  set  of  old 
track  rails  laid  in  the  soil  near  the  station.  The  soil  showed  a 
peculiar  resistivity,  the  potential  diflference  at  150  feet  radius  from 
that  terminal  being  equal  to  the  difference  of  potential  as  far  as 
Lausanne. 

Voltmeter  readings  were  taken  to  indicate  the  total  loss  be- 
tween the  terminals,  the  spare  conductor  being  used  for  this 
purpose  as  a  pilot  wire.  The  drop  in  volts,  or  resistance  around 
terminals,  was  obtained  for  each  station  by  means  of  connec- 
tions made  to  iron  spikes  in  the  ground. 

Discussing  ground  return,  M.  Thury  said  that  at  first  sight 
this  would  appear  to  be  a  danger,  but  added  that  the  conditions 
in  the  case  cited  are  not  so  favorable  as  in  railway  work  for  de- 
veloping electrolysis.  The  track  rails  in  railway  work  are  in 
contact  with  a  large  extent  of  ground  and  usually  they  run  par- 
allel to  water  or  gas  mains.  The  leakSge  from  the  rails  to  the 
piping  can  take  place  over  the  whole  distance  and  around  the 
total  surface  of  the  rails  in  the  ground.  On  the  contrary,  in 
the  case  of  deeply  laid  earth  connections  which  present  a  com- 
paratively short  length  and  small  surface,  there  is  but  small 
chance  of  large  currents  going  to  neighboring  conduits. 

M.  Thury  advised  that  the  earth  connections  be  made  very 
carefully,  and  not  to  attempt  a  false  economy  in  these  connec- 
tions, as  the  corresponding  line  copper  would  in  any  case  cost 
a  great  deal  more.  He  advocates  the  use  of  carbon  for  the  pos- 
itive connections  and  iron  for  the  negative  connections. 

As  to  the  objection  sometimes  made  to  the  grounding  between 
one  pole  and  the  machine  base  with  reference  to  the  high  po- 
tential apt  to  be  found  between  the  windings  and  the  base  of  the 
machine,  he  said  that  this  does  not  apply  if  the  base  is  insulated 
from  the  ground  properly,  and  such  is  the  case  in  all  high-volt- 
age direct-current  Thury  installations.  He  added  that  experi- 
ence has  shown  that  these  high  potential  differences  may  be  eas- 
ily compensated  for  by  means  of  high  resistances  between  the 
base  and  the  windings,  the  use  of  which  resistances  is  not  objec- 
tionable if  they  are  above  the  value  of  one  megohm. 


Telephones  and  Telegraphs  in  Madeira. 

Consul  T.  C.  Jones  writes  from  Funchal :  The  last  census 
gives  Funchal  a  population  of  50.000  people.  The  city  is  spread  over 
a  large  ari.i.  stretching  up  and  down  hill,  and  yet  it  has  no  public 
telephone.  The  postal  service  is  not  of  the  best.  The  common  com- 
munication is  by  note  and  messenger.  Several  of  the  leading  busi- 
ness houses  have  private  telephones.  The  different  villages  of  this 
island  have  telegraph  and  postal  communications  with  this  city.  A 
wire  connects  with  the  ligh^-house  at  Point  St.  Lourenzo.  20  miles 
away,  and  gives  news  of  approaching  steamers  from  the  north  about 
three  hours  before  their  arrival.  The  local  telegraph  charges  arc  6 
cents  for  the  first  word  and  I  cent  for  each  additional  word.  The 
postal  service  is  triweekly,  and  the  mails  are  carried  on  foot.  It 
seems  to  me  that  here  is  an  opening  for  an  enterprising  American. 
An  English  company  got  the  concession  for  the  electric  light  plant, 
and  I  understand  it  pays  well. 


I 
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Deterioration  of   Storage  Battery  Plates. 


By  M.  U.  Schoop. 

I  TRUST  you  wiJl  permit  me  to  add  a  few  words  to  the  interesting 
article  of  Prof.  A.  L.  Marsh,  contained  in  your  issue  of  Sept- 
ember 13,  and  especially  with  reference  to  the  statement  that 
in  a  good  lead  storage  battery  (for  traction  purposes),  the  negative 
plates  (spongy  lead)  last  at  least  two  or  three  times  as  long  as  the 
positive  plates  (peroxide  of  lead),  I  should  like  to  make  a  few  re- 
marks. Speaking  of  stationary  batteries  as  made  by  most  of  the  Conti- 
nental manufacturers,  it  is  doubtless  true  that  the  life  of  the  negative 
plates  is  longer  than  that  of  the  positive  ones,  simply  because  the 
ratio  of  the  capacity  of  a  new  negative  plate  to  a  new  thoroughly 
treated  positive  plate  is  as  i  :  2. 

If  the  terminal  pressure  of  a  relatively  new  storage  battery  during 
its  discharge  is  divided  into  its  components,  it  will  be  found  in  the 
case  of  most  of  the  modern  storage  batteries  that  the  rapid  fall  of 
pressure  of  the  storage  battery  is  due  to  the  exhaustion  of  the  positive 
plate.  In  the  course  of  time  there  will  be,  according  to  the  excellence 
of  the  battery,  a  more  or  less  evident  variation  of  the  capacity  ratio, 
regardless  of  whether  the  positive  plates  are  pasted  or  of  the  Plante 
type.  This  variation  means  that  the  capacity  of  the  negative  plates 
becomes  slowly  less,  beginning  from  the  first  day  that  the  battery 
is  operated  and  caused  by  the  peculiar  shrinking  of  the  spongy  lead, 
a  fact  which  up  to  this  time  has  never  been  thoroughly  explained. 
Probably  the  capillary  spaces  in  the  spongy  lead  are  closed  up  by 
the  lead  which  is  being  gradually  thrown  down  by  a  galvanic  pro- 
cess— which  among  storage  battery  experts  is  known  as  "leading." 

After  about  two  years  the  ratio  between  the  positive  and 
negative  capacities  is  no  longer  as  i  :  2,  but  as  i  :  1.5.  After 
two  more  years,  the  peroxidation  of  the  lead  grating  has  pro- 
gressed so  far,  or  the  active  mass  has  become  so  spongy  that  a  re- 
newal of  the  positive  plate  is  found  necessary.  By  closely  inspecting 
the  negative  plates,  the  active  mass  shows  small  tears,  the  spongy 
lead  is  disintegrated  and  the  union  between  it  and  the  lead  support 
has  become  less  secure.  An  accurate  test  of  the  capacity  of  the  nega- 
tive plates  would  show  that  the  capacity  is  only  about  one-half  of 
what  it  was  at  the  beginning;  and  if  new  positive  plates  are  now  in- 
serted, then  the  rapid  fall  of  pressure  is  caused  no  longer  by  the 
giving  out  of  the  positive  plates  but  by  the  giving  out  of  the  negative 
ones. 

The  above  evidence  I  have  gathered  during  ten  years'  practical 
experience  with  lighting  and  power  batteries  which  had  a  normal 
use.  In  almost  every  case  the  life  of  the  negative  plates  in  stationary 
batteries  is  considerably  longer  than  that  of  the  positive  plates,  while 
the  cases  in  which  second  positive  plates  are  renewed  while  the 
negative  plates  remain  in  the  battery  are  very  scarce. 

In  the  case  of  traction  storage  batteries,  of  whjch  the  article  in 
question  mainly  treats,  and  in  which  a  large  capacity  with  a  mini- 
mum of  weight  and  space  is  essential,  the  conditions  are  different, 
in  so  far  that  the  builder  has  no  longer  an  interest  in  giving  the 
negative  plate  a  much  greater  capacity  than  the  positive  one;  the 
space  reserved  for  the  electrolyte  is  very  small,  and  for  that  reason 
a  very  concentrated  solution  must  be  used.  Another  point  which 
must  be  taken  into  consideration  is  the  frequent  rise  in  temperature 
of  the  acid  during  the  operation  of  the  battery,  which  causes  the 
sulphating  of  the  negative  plates.^  In  the  case  of  storage  battery 
cars  in  which  the  hard  rubber  jars  are  placed  close  to  one  another, 
and  where  there  is  generally  no  ventilation  at  all,  I  have  often  noted 
at  the  end  of  the  charge  temperatures  of  from  50°  to  60°  C. 

The  local  action  of  the  sulphuric  acid  on  the  spongy  lead  is  least 
when  the  density  of  the  acid  is  from  1.150  to  1.170  (at  15°  C).  This 
density  is  the  one  used  by  most  manufacturers  of  stationary  bat- 
teries. For  traction  purposes,  however,  the  electrolyte  must  be 
much  stronger,  on  account  of  lack  of  room,  and  when  the  battery 
is  loaded,  the  density  is  generally  from  1.250  to  1.300.  In  this  case 
the  action  of  the  acid  on  the  lead  is  three  times  as  great  as  when  the 
density  is  1.150.  This  in  my  opinion  is  a  very  important  point  to 
which  too  little  attention  is  being  paid  by  manufacturers.  It  is  cer- 
tain that  in  nearly  all  traction  batteries  the  life  of  the  negative  and 
positive  plates  differs  but  little,  and  the  problem  to  construct  the 


faultless  spongy  lead  plate  for  traction  purposes  is  certainly  as  diffi- 
cult of  solution  as  to  construct  a  peroxide  of  lead  plate  which  has  a 
long  life. 

The  statement  by  Prof.  Marsh,  however  (page  410),  is  perfectly 
correct,  that  while  the  sulphating  can  in  a  measure  be  checked  by 
careful  handling  of  the  battery,  the  sulphating  is  detrimental  to  it, 
and  that  it  is  in  a  large  measure  the  cause  of  the  rapid  destruction 
of  the  plates. 

In  his  conclusion.  Prof.  Marsh  expresses  the  opinion  that  future 
endeavors  to  improve  the  lead  storage  battery  must  be  mainly  in  the 
direction  of  increasing  the  porosity  of  the  active  mass;  the  electrolyte 
must  also  be  improved  so  that  the  formation  of  secondary  lead  sul- 
phate (which  plays  no  part  in  the  current  production)  is  no  longer 
possible,  regardless  of  the  density  of  the  acid. 

That  the  porosity  of  the  active  mass  determines  the  coefficient  of 
usefulness  of  the  latter — the  coefficient  of  usefulness,  meaning  the 
relation  of  the  active  mass,  which  takes  part  in  the  electrolytic  re- 
action to  that  of  the  mass  which  takes  no  part  in  this  reaction — re- 
quires no  further  proof,  but  the  transformation  of  a  certain  amount 
of  Pb  or  PbSOi  into  PbSO*  always  has  a  definite  relation  to  a  certain 
amount  of  sulphuric  acid  of  a  definite  density,  as  the  reactions  which 
take  place  on  the  two  plates  correspond  to  the  so-called  sulphate 
equation,  the  correctness  of  which  is  no  longer  questioned.  If  it 
were  possible  to  completely  utilize  the  active  mass  which  is  present 
(coefficient  of  usefulness  equal  to  100)  instead  of  only  about  '/s, 
then  three  times  the  amount  of  sulphuric  acid  would  be  necessary. 

The  prospects,  therefore,  of  improving  the  life  and  capacity  of  the 
plates  of  the  modern  lead  storage  batteries  may  be  designated  as 
very  slight. 


^  See    Zeitschrift   fur   Elekt.,  Vienna,  1901,  on  "The  effect  of  temperature  rise 
of   the    acid    on   the    capacity    of   lead    storage  batteries,"  by  M.  U.  Schoop. 


Strength  of  Flywheels- 


In  an  article  in  the  September  number  of  the  Monthly  Bulletin  of 
the  Fidelity  and  Casualty  Company,  Mr.  Wm.  H.  Boehm  discusses 
"racing"  as  a  cause  of  flywheel  accidents.  The  formula,  3"  =  WV^ 
~  2.56,  is  given  to  express  the  stress  tending  to  burst  a  flywheel  rim 
asunder,  bending  stresses  being  neglected.  As  a  cubic  inch  of  cast- 
iron  weighs  .26  lb.,  this  gives  for  cast-iron  wheels  S  =■  V^  -r-  10, 
approximately ;  that  is,  the  stress  tending  to  burst  the  rim  of  a  cast- 
iron  wheel  is  one-tenth  of  the  square  of  the  velocity  of  the  rim  in 
feet  per  second. 

From  either  of  these  formulae  it  is  seen  at  a  glance  that  the  stress 
in  the  rim  of  a  wheel  increases  with  the  square  of  the  speed,  or,  to 
put  it  another  way,  the  factor  of  safety  on  speed  is  always  the  square 
root  of  the  factor  of  safety  on  strength.  If  the  speed  be  tripled, 
for  example,  the  stress  in  the  rim  becomes  nine  times  as  great  as 
before ;  that  is,  with  a  factor  of  safety  of  nine  on  strength,  there  is 
a  factor  of  safety  of  only  three  on  speed.  It  will  be  understood  from 
this  that  the  stress  increases  enormously  for  even  a  slight  increase 
in  speed. 

Consider  the  usual  cast-iron,  sectional,  belt-wheel  having  flanged 
and  bolted  rim-joints  locatea  between  the  arms.  Such  joints  aver- 
age a  strength  of  only  one-fifth  the  strength  of  the  rim,  and  no  joint 
of  this  kind  can  be  designed  that  will  have  a  strength  great-^r  than 
one-fourth  the  strength  of  the  rim.  If  this  wheel  had  at  normal  speed 
a  factor  of  safety  of  12  in  the  rim,  then  with  joints  of  maximum 
strength  the  factor  of  safety  in  the  joint  would  be  only  3  on  strength 
or  1.73  on  speed.  That  is,  an  increase  in  speed  of  73  per  cent,  would 
burst  the  wheel. 

The  wide  gulf  will  be  noted  between  the  apparent  factor  of  safetj 
of  12  on  strength  and  the  real  factor  of  safety  of  1.73  on  speed.  This 
is,  however,  only  another  warning  that  things  are  not  ahvays  as  they 
seem.  As  a  matter  of  fact,  few  wheels  have  a  margin  of  safety  of 
72  P<-r  cent,  on  speed.  In  the  accident  at  the  Amoskeag  Mills,  in 
which  a  30-foot  wheel  wrecked  the  building,  killed  two  girls  and  badly 
injured  the  assistant  engineer,  the  evidence  proved  that  an  increase 
in  speed  of  only  20  per  cent,  caused  the  disaster.  Many  wheels  in 
use  to-day  are  running  on  a  narrower  margin  than  this. 

It  will  now  be  understood  why  racing  is  so  frequently  a  cause  of 
flywheel  accidents.  Some  slight  accident  to  the  governor  or  valve 
gear  of  the  engine  occurs,  and  away  goes  the  wheel,  causing  a  costly 
if  not  fatal  wreck.  The  stress  in  the  rim  increases  so  rapidly  with 
increase  of  speed  that  sound  wheels,  amply  safe  at  normal  speed,  go 
to  pieces  without  warning,  and  apparently  without  cause. 
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The  Armature   Reaction  of  Alternators— L 


Bv  C.   F.  GUILBEKT. 

MUCH  has  been  written  in  recent  years  on  the  subject  of  the 
armature  reaction  of  alternating-current  machines — dyna- 
mos, motors  and  rotary  converters.  Most  of  the  authors 
who  have  occupied  themselves  with  the  question  have  given  graphical 
expressions  for  the  result  of  their  studies.  The  numerous  diagram> 
thus  published  unfortunately  do  not  always  lead  to  identical  rcsult>. 
and  especially  to  results  identical  with  those  obtained  from  direct 
tests.  Very  often  there  is  only  accordance  in  the  case  of  small  induc- 
tions, that  is  to  say,  only  so  long  as  the  magnetic  flux  can  be  con- 
sidered proportional  to  the  magnetomotive  force  which  produces  it. 
Accuracy  retjuires  that  in  addition  the  diagrams  shall  take  account 
of  the  increase  of  stray  field  flux,  due  to  the  presence  of  current  in 
the  armature. 

It  is  true  that  somk.  dingrams  have  been  established  taking  into  con- 
sideration higher  saturations,  but  nevertheless  limited  to  the  armature 
magnetic  circuit  not  approaching  saturation,  the  field-magnet  circuit 
alone  being  saturated.  Most  of  these  diagrams  are  based  on  one  or 
on  two  hypotheses,  relating  to  what  M.  Blondel  has  named  "trans- 
\erse  reaction,"  or  reaction  due  to  the  current  in  phase  with  the 
vectorial  direction  of  the  no-load  e.  m.  f.  This  hypothesis,  which  ha^ 
been  accepted  by  some  and  rejected  by  others,  is  in  reality  only  ad- 
missible in  certain  particular  cases  rarely  found  in  practice.  It  has 
seemed  to  the  writer  that  it  might  be  useful  to  discuss,  not  all  the  dia- 
grammatic methods  thus  far  proposed — which  would  carry  us  too 
far — but  to  classify  them  in  a  small  number  of  groups  according  to 
similar  qualities  or  similar  defects,  and  to  consider  them  in  this  form, 
laying  stress  more  particularly  on  those  which  approach  nearest  to 
exactitude.  First,  there  will  be  established  in  a  rigorous  manner 
.some  important  formulas,  most  of  which  have  not  heretofore  been 
published. 

I. — MKA.N    UlkK(  r    .\.\l>   TK.\.\.SVKRSi;    -VKMAlXkE    M.\GNKTOMOTIVE   FOKCKS. 

In  any  single-phase  or  polyphase  alternator  the  magnetomotive 
force  at  a  point  of  the  armature  is  a  periodic  function  of  time.  This 
function  in  itself  plays  only  a  secondary  role  in  the  study  of  alter- 
nators. What  it  is  important  to  know  is  not  only  the  distribution  of 
the  magnetomotive  force  in  the  gap  and  its  variation  in  the  function 
of  time,  but  especially  its  distribution  at  the  pole  faces  as  viewed  by 
an  observer  carried  therewith,  and  particularly  the  mean  value  of  that 
distribution  for  a  half  period. 

It  is  this  mean  value  which  defines  approximately  the  number  of 
supplementary  ampere-turns  necessary  to  be  added  to  the  field  to  com- 
pensate for  those  of  the  armature,  and  which  permits  of  the  deter- 
mination of  the  armature  flux  between  no-load  and  a  given  load, 
whether  for  the  same  flux  in  the  field  or  for  a  constant  excitation. 

The  knowledge  of  this  mean  or  equivalent  magnetomotive  force  is 
not,  however,  sufficient.  As  has  been  shown  by  Blondel,  the  action 
of  the  armature  ami)ere-turns  gives  rise  not  only  to  a  direct  reaction, 
but  al.so  tu  a  transverse  reaction,  the  effect  of  which  is  to  retard  the 
instant  of  maximum  field  flux  without  modifying  it  in  value,  at  least 
if  the  armature  tetth  are  little  saturated. 

The  first  or  direct  reaction  is  produced  solely  by  the  component  of 
the  induced  magnetomotive  force  in  quadrature  with  the  direction  of 
.1  vector  representing  the  voltage  at  no  load ;  and  the  secondary  or 
transverse  reaction  is  due  to  the  component  in  phase  with  the  same 
vector.  These  two  reactions  will  be  taken  up  in  turn,  commencing 
with  direct  reaction. 

Macnrfomotivc  force  equivalent  to  the  amffrc-iurns  of  the  (urretit 
in  quiuiiiitute.— The  evaluation  of  the  ampere-turns,  or.  to  use  the 
expression  of  Blondel,  "the  ampere-turns  ecpiivalent  to  the  ampere 
turns  of  the  wattless  current"  has  been  made  by  several  writers.  Be- 
sides the  oltl  formula'  still  employed  by  some  engineers. 


/'■ 


iV/\'2. 


(I) 


(in  which  m  i.s  the  number  of  armalnre  phases,  A"  the  number  of 
turns  per  pole  and  per  phase.  /  the  output  assumed  to  be  entirely  watt- 
less and  /'  the  equivalent  magnetomotive  force  in  ampere-turns), 
there   have  been    given    formulas   somewhat    more   rigorous.     Such 

>Forimil.T  (i)  i,«  derived  by  supposing  that  for  cacli  phase  the  armature  acts 
•IS  if  thTr  were  .Tlong  its  penplirry  a  constant  magneto-motive  force  equal  to 
half  the  ma.viinum  .nmpere  turns  of  the  armature.  \l\'j.  This  hypothesis  is 
based  upor.  the  theorem  of  Leblanc  which  >.ccomposes  an  alternating  magneto- 
motive force  of  fixed  direction  into  two  constant  magnetomotive  forces,  one  re- 
volving in  the  same  sense  as  the  armature  and  the  other  in  the  opposite   sense 


are  those  of  Kapp,  Arnold  and  especially  the  tables  of  Blondel.  The 
formulae  of  Kapp,  which  are  given  without  demonstration,  and  those 
of  Arnold,  are  approximately  the  same.  If  designating  by  o  the 
peripheral  difference  between  the  axes  of  two  poles,  and  by  b  the 
width  of  the  polar  surface,  the  formula  of  Arnold  is  in  the  case  when 
the  e.  m.  f.  curve  is  sinusoidal, 


/",  =  m 


V 


stn     - 


(2) 


'If  the  current  is  dephased  with  relation  to  the  no-load  voltage  by 
an  angle,  <|).  it  is  evidently  necessary  to  modify  the  value  of  F  in 
formula  (2)  by  sin  V'. 

Kapp  assumes  the  factor  k  as  equal  to  imity  This  factor  takes 
into  account  the  width  of  the  induced  coils,  and  is  nothing  else  than 
the  reduction  factor  of  the  resultant  e.  m.  f.,  in  that  the  two  conduc- 
tors of  a  small  coil  are  the  seat  of  dephased  voltages  of  a  value  differ- 
ing by  half  a  period. 

Its  value  in  the  formula  of  Arnold  is,  in  the  case  of  a  single  coil 

wound  in  two  slots. 

,  .     b'     - 

k  =  stn    , 

a      2 

b'  being  the  distance  between  the  axes  of  the  two  consecutive  slots. 

The  formula  of  Arnold,  though  quite  mathematically  exact,  is  not 
absolutely  rigorous,  for  the  reason  that  it  is  not  the  real  value  of 
the  field  which  should  intervene  in  the  expression  of  the  equivalent 
ampere-turns  of  the  armature  but  the  width  where  it  enters  the  arma- 
ture, of  the  spreading  flux  from  the  pole  surface,  a  width  dependent 
upon  the  gap  and  the  form  of  the  polar  surface,  and  which  always 
approaches  the  distance  between  the  poles  except  when  the  width  is 
quite  small  (less  than  about  .6)  ;  or  for  fields  with  projections,  and 
armature  coils  lying  very  near  to  the  gap. 

This  width  is  deduced  immediately  from  the  representative  of  the 
lines  of  force  on  the  drawing  of  the  machine.  A  purely  mathematical 
demonstration,  how-ever,  will  be  given  of  the  Arnold  formula.  The 
formula  to  be  established  will  permit  of  the  calculation  of  the  equiv- 
alent magnetomotive  force  of  the  armature  in  every  case.  There  will 
first,  however,  be  considered  the  case  of  a  single-phase  machine,  that 
of  a  polyphase  machine  being  derived  directly  therefrom. 


Western  Union  and  the  Railroads. 


The  figiit  between  the  Gould  and  Cassalt  inlcrcs.i>  opciud  in  eamc5t 
at  Pittsburg  last  week,  when  the  Western  Union  Telegraph  Company, 
a  Gould  corporation,  filed  a  bill  in  equity  against  the  Pennsylv.inia 
Railroad  Company  to  restrain  the  defendant  from  taking  away  from 
the  Western  Union  the  right  to  use  the  telegraph  linc5  along  the 
Pennsylvania  tracks.  The  plaintiff  avers  that  the  removal  of  its 
lines  by  the  defendant  was  in  violation  of  the  contracts  between  the 
two  companies,  and  that  the  Pennsylvania  Company  is  without  auth- 
ority in  attempting  to  terminate  the  agreements  by  serving  notice, 
as  it  did  in  June,  uj02. 

The  original  contracts  under  which  the  lines  were  operated  were 
made  in  1853  and  1859,  and  the  plaintiff  asserts  that  they  arc  still  in 
force,  and  that  the  action  of  the  defendant  is  in  violation  of  them. 
The  bill  says  that  the  termination  of  the  agreements  by  the  defendant, 
as  set  forth  in  the  notice  of  June  2.  1902.  and  the  forcible  removal  of 
the  Western  Union  Telegraph  lines  by  the  defendant  as  threatened. 
"is  contrary  to  the  stipulations  and  obligations  of  said  contract,  and 
is  contrary  to  and  will  be  destructive  of  the  rights  of  your  orator, 
and  work  irreparable  loss,  damage  and  injury  to  j-our  orator,  to  the 
public  and  lo  the  I'nited  States,  which  could  not  be  compensated  in 
money." 

It  is  held  that  a  grant  by  the  United  States  to  construct  and  main- 
tain telegraph  lines  on  the  Pennsylvania  Railroad  was  made  upon  a 
full-valuable  and  continuing  consideration,  paid  and  rendered  by  the 
Western  Union  to  the  United  States.  The  bill  sets  forth  the  Western 
Union  Comp.iny  owns  and  operates  192,000  miles  of  poles  and  cables. 
Qoo.ooo  miles  of  wires,  has  22.000  offices,  and  transmits  69.000.000 
messages  yearly. 

and  which  may  l)c  annulled  more  or  less  by  the  damping  effect  of  the  hum  of 
the  field.  It  is  thus  only  rigorous  in  the  ca^'  of  single-phase  altematorf  pro- 
vided with  a  practically  perfect  damper,  such  as  the  I>eblanc  damper,  by  a  per- 
fect damper  l>eing  understood  one  whose  resistance  is  negligible  with  respect 
to  self  induction.  For  the  other  cases  it  is  necessary  to  take  greater  or  IcM 
account  of  the  effect  of  the  magnctomotixx  force  revolving  in  the  opposite  senK. 
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Predetermination  of  the  Conditions  of  Operation 
of  Dynamos,  Picou  Method. 


Referring  to  the  following  diagram,  and  using  Hopkinson's  nota- 
tion, the  no-load  effective  flux  is  <?•«  =/(4't«/).  Calculating  the 
flux  we  have  to  produce  under  load,  Mr.  Picou  gives  the  following 
formula  : 

^        I       D      D  ^  /     •  r  /■/  Pii'f  Jll  l\ 

<t>u  +  F,  Pu  ^,^^  ^  p  {\/.iii [\  =  fy  \-)ii  -^  Rr~r  ) ' 

which  is  similar  to  Hopkinson's  well-known  formula  : 

^a  +  \'  HI  1  =f  \  a,-  71  I  —     ) 

V  V  V     / ' 

From  the  armature  no-load  saturation  curve,  Mr.  Picou  plots  the 
load  curves  by  the  construction  shown  in  Fig.  2,  which  applies  to 
direct-current  machines  as  well  as  to  alternators. 

Mr.  Picou  shows  a  graphical  determination  of  the  cross  magnet- 
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FIGS.    I    AND  2. 

ization  of  the  machine  under  load  and  its  effect  for  reducing  the 
effective  flux  0^.  He  assumes  the  transversal  flux  from  the  arma- 
ture crosses  the  pole  piece  as  represented  in  Fig.  3. 

In  Fig.  4  the  curve  Oa  represents  the  saturation  curve,  and  Aa  is 
the  average  flux  or  induction  corresponding  to  the  ampere  turns  O  A. 

The  half  width  of  the  pole  A  B  is  overexcited  by  the  ampere- 
turns  A^  /,  and  the  flux  of  the  half  width  A  C  \s  weakened  by  the 
ampere-turns  N  I.    The  part  A  B  is  more  saturated,  and  the  flux  0 


4-  N  I 


-|-N  I 


riGS.  3   .AND  4. 


(A^  /)  represented  by  the  triangle  abb',  is  less  than  the  flux  0  ( — 
N  I),  represented  by  triangle  ace'.  Thus  the  total  flux  is  0  +  ?^  (■A'"/) 
4-  ^  (-  NI)  <  0. 

Mr.  Picou  gives  a  construction  for  the  final  flux  D  d,  consisting 
in  lowering  down  the  ordinate  line  b'c'  till  we  have  equal  areas  for 
both  triangles  ab'b;  ac'c  (Fig.  4).  dbb"  =  dec"  final  flux  =  Dd. 
The  ordinate  line  b"  c"  cuts  Aa  at  a  point;  /4  o'  =  D  rf  =  final 
flux;  a  A  zzi  initial  flux;  c  a  represents  the  loss  of  flux,  0«,  due  to 
the  cross  magnetization. 

The  diagram  of  alternator  armature  reaction  shown  by  Mr.  Picou 
is  similar  to  Blondel's  and  Potier's  well-known  diagrams.  An  actual 
application  of  the  method  has  been  made  in  well-known  cases,  in- 
cluding direct-current  machines  tested  by  Hopkinson,  and  the  drops 
of  voltage  have  checked  exactly  with  the  tests. 


The  case  of  Leblanc'.-,  alternators  has  shown  a  relative  harmony 
between  graphical  determination  and  tests.  Mr.  Picou  considers 
Leblanc's  alternator  as  one  of  the  most  complex  machines  ever  built, 
the  calculations  of  which  are  greatly  complicated  by  the  presence  of 
its  field  damper  circuits.  Most  of  practical  cases,  therefore,  will 
cluck  with  a  much  greater  accuracy. 


Irrigation  Electric  Power  Pumping  Plant  in  Utah. 


Hv  C.  W.  Arthur. 

One  of  the  largest  pumping  plants  in  the  world,  and  probably 
the  largest  using  electricity  as  a  motive  power,  has  just  been 
completed  on  the  shores  of  Utah  Lake,  in  the  State  of  Utah. 

Utah  Lake  is  situated  some  30  miles  from  the  city  of  Salt  Lake. 
and  has  an  area  of  93,000  acres.  Its  principal  sources  of  supply  are 
the  streams  flowing  into  it  from  the  American,  Spanish  and  Provo's 
Canyons,  its  only  outlet  being  the  Jordan  River,  which  flows  north 
and  empties  into  the  Great  Salt  Lake  The  waters  of  this  river  are 
owned  and  controlled  by  five  large  and  several  small  canal  companies, 
who  furnish  water  for  irrigation  purposes  in  the  Great  Salt  Lake 
Valley.  By  agreement  with  the  owners  of  the  land  adiacent  to  Utah 
Lake,  these  companies  have  the  right  to  raise  the  water  flow  to  a 
point  3  feet  i  inch,  known  as  a  compromise  level,  above  the  low-water 
mark.  At  present  the  lake  is  3  feet  lower  than  that  point,  as  a  result 
of  which  the  discharge  is  less  than  75  cubic  feet  per  second ;  this  is 
insufficient  to  supply  the  demands  made  on  the  several  canal  com- 
panies. In  view  of  these  conditions,  which  prevail  during  the  irri- 
gation months  of  June,  July  and  August,  the  several  canal  companies 
united  and  installed  a  pumping  plant  at  the  head  of  the  Jordan  River, 
for  the  purpose  of  lifting  the  waters  of  the  lake  into  the  river,  and 
thence  into  the  several  canals. 

At  the  outlet  a  tight  dam  was  built,  and  here  upon  a  pile  and  timber 
foundation  the  pumps  were  placed.  The  plant  consists  of  four  40- 
inch  special,  low-running,  double-suction  centrifugal  pumps,  of  the 
Byron-Jackson  type,  weighing  about  12  tons  each,  fed  with  a  suction 
of  40  inches,  terminating  in  a  48-inch  discharge.  Each  pump  has  a 
pumping  capacity  of  100  cubic  feet  per  second  under  a  head  of  5  feet 
S  inches,  which  is  equivalent  to  a  flow  of  about  65,000.000  gallons 
every  24  hours. 

Each  pump  is  independently  driven  by  a  loo-hp  Westinghouse  in- 
duction motor,  operated  at  5880  r.  p.  m.,  and  is  provided  with  an  auto- 
starter.  The  power  for  the  operation  of  this  plant  is  furnished  by 
the  Salt  Lake  City  Water  and  Electric  Power  Company,  whose  plant 
is  situated  some  12  miles  distant,  in  the  Jordan  Narrows — the  canal 
companies  controlling  the  pumping  plant  agreeing  to  furnish  to  the 
electric  company  for  generating  the  power  to  operate  the  pumping 
plant,  one-third  of  the  amount  of  water  in  excess  of  the  natural  flow 
of  the  river. 

Power  is  transmitted  to  the  plant  at  a  potential  of  16,000  volts,  and 
is  delivered  to  the  motors  through  three  Westinghouse  step-down 
transformers  of  175  kw  each.  Current  is  also  furnished  a  3-hp  motor 
for  the  priming  of  the  pumps. 

The  pumping  plant  is  aoout  900  feet  from  the  lake  outlet.  A  new- 
channel  has  been  dredged  for  the  river,  the  pumps  are  placed  directly 
in  the  channel  on  a  platform  built  of  piles  as  a  base.  A  tight  dam 
was  constructed  across  the  river,  and  the  water  is  forced  through  this 
dam,  the  pumps  raising  the  water  in  the  river  at  their  outlet  about  3 
feet  higher  than  it  was  at  the  intake.  As  the  lake  level  becomes  lower 
the  difference  in  the  levels  will  be  increased.  Six  large  gates  just  west 
of  the  pumps  prevent  the  water  from  flawing  back  into  the  lake,  but 
may  be  raised  when  the  lake  level  is  higher  and  let  the  river  take  its 
natural  flow. 

The  plant  was  installed  under  the  directions  of  F.  C.  Kelsey.  civil 
engineer  for  the  canal  companies. 


What  Arco  Thinks. 


A  cable  dispatch  from  Berlin  to  the  newspaper  pre^-s  says: 
Count  Arco,  one  of  the  inventors  of  the  Slaby-Arco  system  of  wire- 
less telegraphy,  has  been  appointed  one  of  the  delegates  to  attend 
the  international  conference  on  wireless  telegraphy  proposed  by  the 
German  Government.  Count  Arco  says  the  adoption  of  international 
regulations  for  wireless  telegraphy  is  entirely  practical  from  a  tech- 
nical point  of  view.  The  Slaby-Arco  Company  will  soon  erect  a 
station  in  France,  in  order  to  receive  messages  from  Atlantic  liners. 
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Eighth  Annual  Meeting  of  the  Ohio  Electric  Light 
Association. 


The  eighth  annual  meeting  of  the  Ohio  Electric  Light  Association 
was  held  October  14,  15  and  16,  at  the  Chittenden  Hotel,  Columbus, 
and  was  by  far  the  most  successful  meeting  in  the  life  of  the  Asso- 
ciation. The  attendance  numbered  about  75,  and  24  new  members 
were  admitted  by  election.  On  Tuesday  evening  the  Columbus 
Edison  Company  and  Erner-Hopkins  Company  gave  a  theatre  party, 
an  entire  section  of  boxes  having  been  reserved  for  this  purpose  at 
the  Empire  Theatre.  Other  entertainments  provided  by  the  local 
committee  were  an  electric  automobile  excursion  and  a  luncheon 
at  the  Country  Club.  Following  are  the  officers  elected  for  the  en- 
suing year  : 

President,  A.  W.  Field,  Columbus,  Ohio;  vice-president,  S.  M. 
Rust,  Piqua,  Ohio;  secretary-treasurer,  J.  H.  Perkins^  Youngstown, 
Ohio;  advisory  committee,  D.  L.  Gaskill,  Greenville,  Ohio;  E.  J. 
Bechtel,  Toledo,  Ohio,  and  Samuel  Scovil,  Cleveland,  Ohio  Executive 
committee,  E.  H.  McKnight,  Middletown,  Ohio;  George  Matt,  Lan- 
caster, Ohio;  F.  E.  Valentine,  Urbana,  Ohio;  W.  F.  Hubbell,  Wau- 
seon,  Ohio,  and  A.  C.  Blinn,  Sandusky,  Ohio.  Finance  committee, 
George  Haylcr,  Jr.,  Van  Wert  Ohio;  W.  F.  Raber,  Mansfield,  Ohio, 
and  John  Miller,  Springfield,  Ohio. 

In  the  absence  of  President  White,  the  meeting  was  called  to  order, 
on  Tuesday,  by  Vice-President  E.  H.  McKnight,  of  Middletown,  who 
presided  over  its  deliberations  and  contributed  materially  to  the 
success  and  interest  of  the  sessions.  The  address  of  Mr.  McKnight, 
who  is  at  the  head  of  two  electric  light  plants — in  Middletown  and 
Bowling  Green,  respectively — and  president  of  an  electric  railway 
line,  was  full  of  practical  suggestions  as  well  as  recalling  some  inter- 
esting reminiscences  of  the  formation  of  the  Ohio  Association.  While 
fully  alive  to  the  interests  of  the  stockholders  of  companies  and  keen 
to  perceive  and  adopt  every  suggestion  looking  to  increased  efficiency 
of  operation  and  economy  of  cost,  Mr.  McKnight  believes  that  the 
way  to  make  friends  of  the  people  is  to  treat  them  as  if  they  were 
your  friends,  and  this  policy  he  endeavors  to  carry  out.  He  urged 
that  in  order  not  to  be  subjected  to  unnecessary  annoyances,  electric 
lighting  companies  be  encouraged  to  give  the  very  best  possible  ser- 
vice at  the  least  cost  to  consumers,  that  a  reasonable  return  for  their 
capital  invested  and  risk  assumed  will  admit.  Mr.  McKnight  advo- 
cated a  strenuous  campaign  toward  having  a  commission  appointed 
similar  to  the  railroad  commission,  or  securing  the  passage  of  laws 
relating  tf)  central  stations  modelled  after  those  of  the  State  of 
Massachusetts. 

Mr.  Edward  Yawger,  of  Westinghousc,  Church,  Kerr  &  Company, 
read  a  paper  on  "The  Present  Development  of  the  Steam  Turbine," 
accompanying  it  with  blueprints  illustrating  a  number  of  tests  made  on 
a  400-kw  turbine.  He  gave  a  general  description  of  the  design  and 
principles  of  the  machine,  and  its  great  mechanical  simplicity,  as 
compared  with  the  modern  reciprocating  engine,  pointing  out  that 
the  governing  mechanism  is  not  called  upon  to  control  the  steam 
in  any  way  after  it  has  passed  the  admission  valve,  and  that  mechan- 
ism can  be  very  simple  and  only  remotely  connected  with  the  tur- 
bine itself.  For  the  turbine  there  was  claimed  increased  economy, 
better  regulation,  smaller  repair  and  maintenance  account,  and  re- 
duced installation  cost  as  compared  with  a  given  standard  of 
economy;  also  smaller  percentage  of  depreciation. 

The  paper  elicited  much  interest,  the  discussion  taking  the  line  of 
requests  for  further  details  as  to  how  small  turbines  could  be  manu- 
factured, variation  of  efTicicncy  with  varying  load,  relative  speeds, 
etc.  Mr.  Yawger  stated  that  it  was  easier  to  run  a  steam  engine  in 
parallel  with  a  turbine  than  with  another  steam  engine.  In  reply  to 
a  query  by  Mr.  McKnight,  the  author  stated  that  he  thotight  the  com- 
parative cost  of  a  400-kw  turbine  and  that  of  an  engine  of  high 
grade  and  same  capacity  would  be  very  nearly  equal,  although  the 
less  cost  of  foundation  and  building  required  would  tend  to  bring 
down  the  cost  below  that  of  a  reciprocating  engine  plant.  The 
installation  would  be  cheaper  all  along  the  line  in  the  case  of  the 
turbine. 

The  topic  following  was:  "On  What  Lines  Shall  Wc  Reach  New 
Business  to  Improve  our  Load  Curve  and  Increase  our  Net  Earn- 
ings?" Papers  on  this  question  were  submitted  by  Messrs.  E.  J. 
Bechtel,  superintendent  of  lighting,  Toledo  Railway  and  Lighting 
Company;  Mr.  Geo.  Hayler,  Jr.,  manager.  Van  Wert  Gas,  Electric 
Light  and  Power  Company,  and  Mr.  L.  G.  White,  superintendent 
electric.il  department,  Columbus  Edison  Company,  and  were  followed 


by  general  discussion.  Mr.  Bechtel  contended  that  gas  being  a  con- 
cededly  cheaper  illuminant  (Mr.  Bechtel  comes  from  a  natural  gas 
city),  the  eflfort  should  be  to  increase  the  efficiency  and  reliability  of 
the  electric  service  to  such  a  degree  that  people  will  not  be  tempted 
to  forsake  it  because  of  accidental  break-downs  and  establish  habits 
of  using  gas  which  may  cling  to  them  thereafter.  In  determining 
rates  of  charges  for  a  station  operating  different  systems,  the  re- 
spective load  curves  should  be  considered  separately  rather  than  the 
station  load  curve  as  a  whole.  That  system  of  charging  which  stimu- 
lates long-hour  burning  is  best.  In  Toledo  a  systematic  method  of 
employing  card  indexes  is  practiced  so  as  to  keep  track  of  the  con- 
ditions with  different  consumers;  this  the  contract  department  has 
access  to.  This  department  should  be  in  the  hands  of  courteous, 
enthusiastic  and  business  like  men,  who  have  at  heart  both  the  good  of 
the  consumer  and  the  company.  This  department  should  keep  in 
close  touch  with  architects'  clubs  and  individual  architects.  Mr. 
Bechtel  advocated  judicious  advertising,  souvenir  novelties,  etc.  The 
credit  and  contracting  departments  should  be  in  no  wise  connected. 
Meters  should  be  properly  looked  after  and  maintained. 

Mr.  White,  of  Columbus,  urged  personal  soliciting.  In  towns  too 
small  to  admit  of  the  time  of  one  man  being  solely  given  up  to  this 
feature,  some  certain  portions  of  his  time  should  be  set  apart  for 
this.  The  most  desirable  load  curve  for  daylight  hours  is  the  motor 
load.  Electric  elevators  are  good  business.  Many  small  shops  can 
be  secured  which  do  not  at  present  employ  power,  and  when  power  is 
introduced  they  will  probably  use  more  and  more  light  on  dark  days, 
when  otherwise  it  would  not  be  employed.  The  load  curve  can  be 
materially  improved  by  the  substitution  of  the  enclosed  arc  lamp  in 
place  of  the  incandescent  lamp.  Where  a  shopkeeper  has,  say,  a 
dozen  incandescents,  he  will  turn  on  every  other  one  during  a  part 
of  the  burning  hours ;  whereas  if  the  arc  is  installed  of  capacity  equal- 
ling the  aggregate  of  incandescents,  it  would  be  turned  on  at  first 
and  kept  on  all  through  the  period.  Attention  should  be  paid  to  the 
matter  of  rates. 

In  the  discussion  following,  Mr.  Bechtel  said  he  thought  there  was 
more  lost  in  poor  contracting  and  in  consumers  that  are  not  secured 
because  not  solicited  properly,  than  in  any  other  part  of  the  system. 
Mr.  Perkins  held  that  in  many  cases  it  would  be  possible  to  suit  a 
customer  with  respect  to  rates  providing  his  wants  varied  from  the 
usual  lighting  hours.  In  Youngstown  a  card  system  was  maintained 
of  agreements  and  special  arrangements  to  suit  certain  conditions, 
so  that  when  any  one  else  had  to  take  the  same  matter  op,  he  could 
approach  it  sufficiently  informed.  They  had  in  his  city  accomplished 
much  by  supplying  railway  service;  electric  elevators  and  machine 
shops  had  also  proved  profitable  sources  of  revenue  by  the  use  of 
single-phase  current  and  it  would  have  been  almost  impossible  to 
give  service  in  some  outlying  districts  with  any  other  system. 

Mr.  Fairbanks  incidentally  referred  to  the  case  of  the  Farrell 
Foundry  and  Machine  Company,  of  Ansonia.  Conn.,  where  it  had 
been  found  that  an  exhaust  steam  heating  plant  for  the  works  could 
be  combined  with  an  electric  drive  with  just  one-half  the  boiler  in- 
stallation that  they  had  employed  for  a  high-pressure  heating  sys- 
tem. The  discussion  then  took  a  side  line,  referring  to  the  subject  of 
steam  healing  and  hot  water  heating,  which  was  taken  up  the  day 
following  under  the  regular  assignment.  It  here  developed  that  Mr. 
Gwynn  and  Mr.  McKnight  differed  totally  in  their  ideas  as  to  charg- 
ing or  estimating  cost  of  heating,  Mr.  Gwynn  holding  that  it  was 
policy  to  heat  only  one  room  if  a  consumer  desired  only  that,  and 
Mr.  McKnight's  plan  being  to  require  the  consumer  to  take  heat  for 
an  entire  residence.  Mr.  McKnight  employs  thermostats,  while  Mr. 
Gwynn  docs  not,  but  practically  makes  his  plant  a  thermostat  for  the 
entire  system. 

Mr.  Colwell  wished  to  know  if  any  one  had  an  appreciable  load 
from  electric  cooking,  and  if  that  would  ever  amount  to  anything. 
Mr.  McKnight  stated  that  he  had  cooked  flapjacks  on  an  electric 
stove  in  competition  with  a  coal  stove  and  he  had  his  on  his  plate 
some  minutes  ahead.  He  was  asked  if  he  had  made  any  estimate  of 
comparative  cost,  and  replied  that  he  had  not  treated  that  matter 
seriously.  A  gentleman  present  reported  that  in  Traverse  City.  Mich., 
the  current  had  been  used  to  some  extent  for  chafing  dishes,  etc..  and 
that  bills  that  had  been  $2.50  ran  up  to  $5  and  $6  a  month.  Dur- 
ing some  months  of  the  year  this  might  be  a  profitable  branch. 

Mr.  McKnight  again  called  attention  to  the  value  of  introducing 
current  for  any  other  purpose  as  stimulating  its  use  for  lighting,  since 
if  on  the  premises  its  great  ease  of  use  would  tend  to  its  use  for  light. 
He  had  in  Middletown  a  number  of  electric  sadirons  taking  current. 
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and  heard  no  complaint  on  the  score  of  cost.  Mr.  Bechtel  reported 
that  electric  curling  irons  are  employed  in  Toledo  to  some  extent, 
and  also  warming  tables  and  sadirons.  It  was  very  handy  to  heat 
water  in  a  sick  room,  etc.  Mr.  Raber,  of  Mansfield,  gave  a  special 
rate  for  electric  automobiles  provided  they  were  not  charged  during 
the  peak,  and  had  found  this  profitable  business.  Mr.  Bechtel  re- 
ported the  same  experience,  his  rate  being  3  cents  per  kw-hour.  Mr. 
McKnight  several  years  ago  adopted  the  plan  of  furnishing  lamps, 
but  now  thought  it  bad  policy.  He  now  held  it  better  to  charge  for 
all  supplies.  It  was  objected  by  some  that  if  the  consumer  bought  his 
own  lamps  he  might  buy  a  poor  article  and  indirectly  reflect  upon  the 
quality  of  light  furnished,  but  Mr.  McKnight  in  such  case  felt  his 
own  conscience  was  clear. 

Mr.  Perkins  mentioned  a  case  where  a  certain  manufacturer  who 
had  a  good  many  renewals,  thought  he  could  buy  his  lamps  cheaper, 
and  did  so,  but  the  lamp  used  so  much  more  current  that  it  proved 
a  losing  speculation,  and  the  manufacturer  was  glad  to  purchase 
thereafter  of  the  company.  Mr.  Raber  reported  that  having  had 
trouble  with  excessive  lamp  renewals,  close  track  was  kept  of  re- 
newals for  a  considerable  period,  and  after  ascertaining  the  percent- 
age, the  price  of  current  was  increased  sufficient  to  cover  that  item, 
and  it  was  now  no  longer  a  matter  that  concerned  them.  They  sold 
their  lamps  at  cost  in  some  cases ;  in  others  furnished  them  free  on 
renewals.  Mr.  McKnight  saw  no  objection  that  could  reasonably  be 
urged  to  making  a  fair  charge  for  all  material  supplied  consumers ; 
otherwise  the  station  would  lose. 

On  Wednesday  morning,  the  first  subject  for  discussion  was. 
What  is  the  present  state  of  meter  development?  How  shall  we 
handle  our  meter  department  to  obtain  (i)  least  cost  of  operation; 
(2)  least  disturbance  to  consumers;   (3)  maximum  efficiency? 

Papers  on  the  subjects  were  presented  and  read  by  Messrs.  F.  G. 
Vaughan,  of  the  General  Electric  Company,  Lynn,  Mass. ;  H.  P. 
Davis,  of  the  Westinghouse  Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.,  and  Mr.  F.  J.  Alderson,  of  the  Stanley  Instrument 
Company,  Great  Barrington  Mass.  On  the  part  of  the  central  sta- 
tions, a  paper  was  presented  by  Mr.  E.  H.  Beil,  of  the  Youngstown 
Consolidated  Gas  and  Electric  Company. 

Mr.  Vaughan  after  pointing  out  the  various  kinds  of  meters  that 
could  not  be  obtained  for  various  purposes  in  the  open  market,  said 
that  the  behavior  of  meters  should  be  studied  with  reference  to  vary- 
ing conditions,  such  as  variation  of  frequency,  variations  in  voltage, 
different  conditions  under  inductive  and  non-inductive  and  mixed 
loads,  and  also  when  current  is  supplied  from  different  types  of 
machines  affecting  the  wave  forms.  The  longest  life  compatible 
with  efficiency  is  important.  Laboratory  tests  are  not  alone  suffi- 
cient, but  meters  should  be  tested  carefully  under  actual  conditions 
of  service.  Annual  inspections  were  necessary.  The  author  con- 
sidered methods  of  testing,  and  contended  for  inspection  upon 
premises  in  all  cases.  Manufacturers,  he  stated,  are  giving  the  meter 
problem  close  attention  with  a  view  to  securing  the  best  results  for 
all  concerned. 

Mr.  Davis's  contribution  to  this  question  was  entitled,  "Some 
Pertinent  Features  of  the  Modern  Meter."  After  referring  to  the 
excellence  to  which  the  modern  meter  has  been  brought  by  manu- 
facturers, it  was  pointed  out  that  the  causes  which  preclude  perman- 
ency are:  (i)  Aging  of  the  permanent  magnets;  (2)  Variations  due 
to  changes  of  voltage,  temperature,  frequency,  etc. ;  (3)  Wear  upon 
the  bearings.  Manufacturers  fully  realize  these  difficulties,  and  are 
bending  every  effort  to  meet  and  remedy  them.  Friction  is  the 
most  important  source  of  error,  as  resulting  chiefly  from  the  weight 
of  the  moving  part  and  consequent  wear.  His  paper  considered  this 
element  of  friction  in  some  detail,  and  its  causes;  also  the  relation 
which  torque  bears  to  the  friction  as  affecting  accuracy  of  the  meter. 
He  strongly  advocated  the  importance  of  a  high  ratio  between  torque 
and  friction,  this  to  be  obtained  by  minimizing  friction  through 
keeping  the  weight  of  the  moving  elements  at  as  low  a  figure  as 
permissible  for  strength.  He  described  a  new  cup  and  ball  bearing, 
which  his  company  has  introduced  to  fulfill  this  condition,  and  the 
superiority  of  which  it  is  claimed  tests  made  at  the  engineering 
laboratory  of  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany have  demonstrated. 

Mr.  Alderson's  paper  while  not  directly  referring  to  the  Stanley 
meter,  enumerated  points  of  excellence  that  are  claimed  especially 
for  it.  The  writer  maintained  that  every  meter  should  be  tested 
before  it  is  put  upon  the  line,  and  the  manufacturer  held  to  his 
guarantee  if  the  meter  fails  to  respond  to  test.     It  is  a  prevalent 


custom  for  electric  companies  to  adopt  a  meter  for  testing  purposes 
of  the  same  make  as  they  are  using  on  their  lines  as  a  standard.  This 
is  not  good  practice,  for  the  same  meter  may  be  developing  faults 
peculiar  to  that  make,  and  consequently  lost  sight  of.  Undoubtedly, 
the  best  method  of  test  according  to  the  author  is  to  use  an  indi- 
cating wattmeter  in  series  with  the  recording  wattmeter  to  be 
tested.  Testing  by  "tested"  lamps  is  unreliable  for  close  results. 
The  results  secured  by  magnetic  suspension  were  referred  to  and 
commended,  and  the  importance  of  the  most  accurate  meters  in  re- 
moving causes  of  dissatisfaction  on  the  part  of  consumers  was  em- 
phasized. 

The  discussion  on  this  subject  was  somewhat  long,  and  de- 
veloped variation  in  practice  among  station  managers,  some  holding 
that  meters  should  remain  permanently  in  adjustment  without  neces- 
sity for  frequent  inspection.  Mr.  Field  considered  that  this  was  as 
unreasonable  as  if  a  man  were  to  expect  his  watch  to  remain  a 
good  timekeeper  without  being  given  a  periodical  cleaning  and  oiling 
up.  Mr.  Perkins  said  that  at  his  station  a  card  index  was  kept  of 
meters,  and  if  variations  in  bills  occurred  which  could  not  be  ac- 
counted for  otherwise,  the  meter  was  at  once  examined  and  in- 
spected, without  waiting  for  the  customer  to  complain ;  so  far  as 
possible  complaints  were  anticipated,  and  their  cause  inquired  into 
in  advance.  Many  of  his  customers  were  in  the  habit  of  sending 
notice  to  the  office  if  an  extra  amount  of  light  would  be  required 
for  an  especial  occasion.  By  keeping  track  of  this  it  was  often 
possible  later  on  to  reconcile  the  increased  bill  satisfactory  to  the 
consumer. 

Mr.  E.  H.  Beil,  01  Youngstown,  in  his  paper  stated  that  inefficient 
meters  are  a  constant  source  of  dissatisfaction  and  loss  of  custom. 
Meter  cases  should  be  well  made,  stiff  and  dust-proof,  and  should 
require  the  minimum  amount  of  skill  in  installing.  Terminals  do 
not  receive  sufficient  attention  from  manufacturers,  and  should  be 
made  heavy  and  have  at  least  t\.o  good  screws  for  securing  the 
wire  in  same.  Meters  should  be  so  set  that  the  heat  generated  by  a 
poor  contact  will  not  destroy  the  entire  meter.  Means  of  adjust- 
ment should  be  provided  so  that  the  meter  may  be  easily  calibrated. 
The  moving  element  to  be  light  as  possible,  and  sliding  contacts 
minimized.  In  Youngstown  a  test  room  has  been  established,  with 
both  alternating  and  direct-current  instruments  for  testing.  The 
stop-watch  method  is  used,  and  a  running  test  sometimes  made  to 
determine  whether  the  recording  dial  is  all  right.  All  meters  are 
tested  when  received  from  manufacturer;  and  thereafter,  as  may 
be  found  necessary  by  occurrence  of  variance  in  consumers'  bills, 
etc.  No  regular  inspection  is  made.  Twelve  hundred  meters  are 
installed.  Of  800  of  one  make  in  use,  some  50  required  repairs  to 
shafting  or  jewels,  etc.  Of  a  lot  of  another  maker,  received  about 
18  months  ago,  none  have  required  any  repairs.  Thirty  meters  of 
still  another  type  installed  gave  the  most  trouble,  but  a  comparison 
of  these  as  used  on  a  500-volt  circuit  would  probably  be  invidious 
as  they  are  then  operating  under  altogether  different  conditions. 

At  the  invitation  of  Prof.  F.  C.  Caldwell,  of  the  Ohio  State  Uni- 
versity, the  Association  visited  that  institution  on  Wednesday  even- 
ing. An  address  was  delivered  by  Prof.  Edward  Orton,  Dean; 
Prof.  Embury  Asbury  H'tchcock,  M.  E.,  professor  of  experimental 
engineering,  and  Wm.  T.  Magruder,  M.  E.,  professor  of  mechanical 
engineering,  also  assisted  in  receiving  and  entertaining  the  visiting 
body.  Among  other  objects  of  interest,  a  Nernst  lamp  in..tallation 
was  shown  in  operation.  A  number  of  students  from  Prof.  Cald- 
well's class  in  engineering  attended  the  sessions  of  the  convention 
upon  invitation,  which,  by  vote,  was  extended  to  the  faculty  and 
students. 

Wednesday  afternoon  the  business  of  the  convention  was  de- 
voted to  legislative  matters  referring  to  a  proposed  municipal  code, 
and  the  proposed  repeal  of  an  arc  light  bill  passed  at  the  instance 
of  the  railroad  companies.  This  was  followed  by  papers  and  dis- 
cussion upon  hot  water  heating  as  an  adjunct  to  electric  lighting 
plants,  a  topic  to  many  of  the  station  managers  of  growing  im- 
portance and  ill  which  they  were  greatly  interested. 

Acting  President  McKnight,  of  Middletown,  submitted  the  first 
paper  on  this  subject,  the  opening  sentence  of  which  furnishes  the 
keynote  to  its  contents.  Mr.  McKnight  says:  "Owners  of  electric 
lighting  plants  have  long  desired  to  increase  the  earning  capacities 
of  their  properties  without  appreciably  additional  expense.  This 
has  led  to  an  investigation  of  the  utility  of  exhaust  steam  as  a 
means  of  heating  buildings.  Wherever  this  business  has  been  added 
to  an  electric  light  plant  it  has  proven  its  salvation,  especially  where 
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vompetition  has  been  keen  and  profits  small  "  This  paper  will  appear 
in  fuii  in  a  following  issue.  The  information  it  gives  is  especially 
applica^jle  i.->  smalhr  cities,  but  not  too  small  to  permit  of  a  fair 
day-load,  o:       .re  a  day-load  can  be  created. 

Mr.  E.  F.  Gwynn,  of  the  Delaware  Electric  Light  and  Power 
Company,  followed,  and  g.ive  a  detailed  description  of  his  method 
of  installing  the  heating  .^  tem,  construction  of  trenches,  laying 
of  pipe  and  properly  coverii  g  and  protecting  them.  In  the  dis- 
cussion following,  Mr.  Gwyni;  stated  that  his  company  had  during 
the  last  winter  and  covering  the  twelve  months  then  ending,  paid 
a  coal  bill  of  $6,800,  and  sold  heat  to  the  amount  of  $7,800,  with  an 
increased  operating  expense  in  coal  bill  over  the  previous  year  when 
the  system  was  not  in  use  or  installed  of  something  like  $1,000.  In 
the  heating  plant  proper  there  was  represented  an  investment  of 
some  $32,000.  There  must  also  be  considered  interest  on  this  invest- 
ment of  some  $1,600.  The  average  horse-power  last  winter  was 
190  for  the  day ;  there  are  up  to  425  horse-power  installed.  Mr. 
Hayler,  of  Van  Wert,  reported  that  they  were  selling  heat,  and  had 
to  use  live  steam  at  times  last  year,  simply  because  they  had  no  da>- 
load.  The  coal  bill  for  five  months  from  the  25th  of  November  until 
the  close  of  the  season  was  increased  not  quite  50  per  cent.  If  they 
could  operate  the  lighting  plant  continuously  for  24  hours  they 
could  afford  to  sell  their  current  at  a  sufficiently  low  price  to  pay  for 
fuel ;  then  the  gross  returns  from  heating  would  be  net  profit. 

Mr.  Hoit,  of  Cleveland,  held  that  where  it  is  possible  to  secure 
water  for  condensing,  and  particularly  in  plants  where  they  have 
no  day-load,  a  better  revenue  could  be  secured  than  by  attempting 
to  use  exhaust  steam  for  heating  purposes.  If  it  is  possible  to  main- 
tain a  day-load  on  the  plant  equal  to  a  light  load,  so  that  the  plant 
will  be  in  operation  for  20  hours  out  of  the  24,  the  advantage  gained 
by  using  the  exhaust  steam  for  heating  is  about  the  advantage  gained 
in  condensing.  However,  the  cost  of  the  investment  on  installation 
for  heating  purposes  must  be  considered  as  a  matter  of  expense  to 
he  charged  against  the  heating  system  as  compared  with  a  con- 
densing plant. 

On  Thursday  morning,  at  request  of  Vice-President  McKnight, 
Mr.  D.  L.  Gaskill,  of  Greenville,  took  the  chair  and  presided  during 
the  remainder  of  the  meeting.  Mr.  C.  R.  McKay,  of  the  General 
Electric  Company.  Lynn,  Mass.,  presented  a  paper  on  the  topic, 
"What  is  the  reliability,  regulation,  power  factor  and  efficiency  of 
present  forms  of  alternating-current  scries  arc  lighting  apparatus?" 
with  reference  to  constant-current  transformer  systems.  Follow- 
ing this  a  paper  by  Mr.  Thomas  Spencer,  of  the  Helios-Upton 
Company,  Philadelphia,  was  read  by  the  secretary,  which  devoted 
especial  attention  to  the  inductive  regulator  and  step-up  transformer 
.system.  He  thought  that  the  most  important  question  to  be  con- 
sidered in  connection  with  the  subject  was  the  relative  advantages 
of  differential  and  shunt  lamps  for  use  on  alternating-current  cir- 
cuits. He  was  of  opinion  that  the  shunt  lamp  does  not  materially 
assist  the  regulator,  and  that  the  differential  lamp  would  avoid  the 
danger  of  "pumping."  Carbons  arc  together  in  the  differential  also 
when  the  lamp  is  not  burning,  and  the  cut-out  is  mechanical  and 
can  be  made  very  simple,  thus  assisting  the  reliability  of  the  system. 
On  account  of  the  presence  of  the  series  coil  in  the  differential 
lamps,  the  terminal  average  is  necessarily  higher  than  that  of  the 
shunt  lamp,  and  more  than  that,  it  is  not  possible  to  change  the 
current  on  the  line  without  readjusting  differential  lamps,  which 
can  be  done  with  the  shunt.  The  system  considered  shows  up  a 
very  good  efficiency  of  95  per  cent.  Where  transformers  are  used 
this  efficiency  is  lowered  to  about  ji  per  rent.  To  a  certain  extent 
the  efficiency  decreases  when  the  system  is  operated  at  less  than 
full  load.  On  the  whole,  scries  alternating-current  arc  systems,  as 
now  operated,  are  in  every  way  a  commercial  success,  and  will  cer- 
tainly grow  in  favnr  as  time  goes  on  and  the  good  points  are  better 
understood. 

Mr.  W.  A.  Layman,  of  the  Wapncr  l-'.lcctric  Manufacturing  Com 
pany.  St.  Louis,  next  presented  a  paper  on  variable  secondary  step- 
up  transformer  systems.  In  the  discussion.  Mr.  Bechtcl,  of  Toledo, 
reported  very  good  results  with  three  loo-Iight  transformers  in 
operation  for  one  to  two  years  and  a  half;  service  reliable  and  no 
repairs.  Their  experience  had  ta\ight  them  it  was  better  to  burn 
up  lightning  arresters  in  the  station  than  cable  outside  that  could 
not  be  so  easily  repaired.  Three  hundred  alternating  and  75  direct- 
current  enclosed  lamps  were  taken  care  of  by  one  trimmer  with  a 
wagon  equipment  and  trays.  In  the  summer,  the  lamps  are  trimmed 
once  every  five  days ;  in  fall  and  spring  once  every  six  days :  in 
summer  onco  every  seven  days.     Hr  desired  to  know  of  the  supply 


men  what  impedance  is  absolutely  necessary  in  a  circuit  to  insure 
steadiness  of  light.  Mr.  McKay  replied  that  when  an  underground 
cable  had  been  in  use  for  some  time,  it  is  rather  hard  to  tell  just 
what  may  be  happening  to  it.  There  might  have  been  a  weak  spot 
in  the  cable  to  cause  the  unsteadiness  complained  of;  but  it  is  not 
likely  that  the  unsteadiness  was  due  to  the  carbon  resistance  being 
in  circuit. 

Mr.  Layman  said  that  in  regard  to  how  much  self-induciion  was 
necessary  to  keep  the  lamps  nicely  balanced,  Mr.  Spencer  had 
recommended  75  per  cent.,  but  he  thought  a  lamp  circuit  could  be 
burned  with  excellent  results  with  a  power  factor  of  85  per  cent.; 
Mr.  Perkins  favored  about  81  per  cent.,  but  Mr.  Layman  thought  this 
depends  on  the  construction  of  a  particular  lamp.  Mr.  Perkins  re- 
ferred to  the  matter  of  arrangement  of  circuits,  and  said  he  had  had 
occasion  to  rearrange  the  Youngstown  circuits,  using  the  station 
as  the  center  of  distribution,  and  running  the  different  circuits  out 
radially  like  the  spokes  of  a  wheel.  Circuits  should  be  laid  out 
originally,  with  an  average  of  40  lamps,  leaving  leeway  for  additions. 
.\  better  power  factor  should  be  sought  for  on  lower  loads.  Mr. 
Bechtel  believed  it  was  necessary  to  be  careful  not  to  lay  out  too 
many  circuits  so  as  to  avoid  increasing  the  fixed  charges  for  copper 
investment  and  for  extra  transformers.  The  fixed  charge  expense 
will  almost  offset  the  expense  of  rearrangement  complained  of  by 
Mr.  Perkins.  Circuits  should  be  so  laid  out  that  they  can  easily 
be  changed.  Mr.  Doud  stated  that  his  company  did  not  now  recom- 
mend the  use  of  single  circuits  of  100  lights,  but  rather  to  limit  to 
75  lights. 

Mr.  Gaskill  stated  that  his  company  had  lately  installed  for  street 
lighting,  sries  7.5-ampere  alternating-current  lamps,  using  two  50- 
light  tub  transformers ;  although  at  first  some  opposition  was  ex- 
perienced he  doubted  if  now  the  people  would  go  back  to  the  former 
system.  Their  plant  was  of  the  size  usual  in  towns  of  5,000  to  7,000 
inhabitants,  the  present  installation  being  300-kw.  He  had  formerly 
been  using  the  open-arc  system,  and  though  it  had  originally  oper- 
ated very  satisfactorily,  of  late  years  the  cost  of  repairs  was  exces- 
sive, and  depreciation  rapidly  increasing.  They  had  contracted  with 
the  city  some  seven  and  a  halt  years  ago  for  a  ten-year  term,  at 
$84.50  per  lamp.  They  had  been  able  by  the  present  change  in 
system  to  offer  a  lower  rate  and  to  secure  a  renewal  of  their  contract 
for  another  ten  years,  wliile  reducing  their  operating  expense 
materially.  Their  present  contract  called  for  $78  per  lamp.  7.5 
amperes,  with  a  guaranteed  delivery  of  450  watts  at  the  lamp  ter- 
minals. Under  the  Ohio  law  the  council  cannot  make  a  contract 
that  does  not  go  into  full  force  during  their  term  of  office,  and, 
therefore,  could  not  consider  a  bid  from  other  parties  if  offered ; 
but  by  the  present  company  making  the  offer  at  a  reduced  rate  before 
the  expiration  of  the  existing  contract  an  arrangement  was  consum- 
mated satisfactory  to  all  parties.  The  suggestion  was  offered  for 
others. 

Mr.  Beckstein.  of  the  Sandusky  Gas  and  Electric  Company,  has  been 
using  the  transformer  system  for  past  five  or  six  months,  and  he 
referred  to  the  great  saving  in  operating  expense  secured  thereby. 
Mr.  Bechtel  conformed  this  observation.  After  some  further  discus- 
sion along  this  line,  the  papers  programmed  having  been  completed, 
the  convention  voted  to  take  up  routine  business.  The  report  of  the 
finance  committee.  Mr.  Raber.  chairman,  showed  that  the  treasury  is 
in  good  condition.  Columbus  was  named  as  the  next  place  of  meeting. 
It  was  considered  by  some  members  that  the  date  of  October  is  too 
late  and  too  far  into  the  busy  season,  and  August  was  favorably 
spoken  of  as  a  suitable  date. 


A  Buffalo  Diploma. 


The  lunlduigs  and  groimds  committee  of  the  late  Pan-Amer- 
ican Exposiiion,  at  Buffalo.  N.  Y..  has  issued  recently  a  very 
handsome  "commemorative  diploma"  to  several  of  the  officials  most 
actively  engaged  on  the  work  of  the  exposition,  "to  whom  the  award 
of  a  RoM  medal  was  made  by  the  board  of  directors  of  the  Exposition 
Company."  Such  an  honor  is  well  deserved,  and  is  much  appreciated 
by  the  recipients,  but  one  of  the  mysteries  and  deep  disgraces  of  the 
thing  is  that  neither  Mr.  Rudolph  Ulrich,  the  landscape  artist, 
Mr.  Luther  Stieringer.  the  consulting  electrical  engineer,  nor  others, 
have  been  included.  When  one  recalls  the  magnificent  and  memor- 
able work  of  those  two  men.  it  must  arouse  indignation  everywhere 
that  they  should  be  passed  over  with  such  studied  neglect.  The 
buildings  and  grounds  committee  ought  to  be  heartily  ashamed  of 
itself,  and  the  board  of  directors,  too. 


October  25,  1902. 
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The  Indiana  Mutual   Telephone  Convention. 


The  fifth  annua!  meeting  of  the  Indiana  Mutual  Telephone  Asso- 
ciation was  held  in  the  German  Club  House,  Indianapolis,  October 
14.  The  meeting  was  called  to  order  by  G.  R.  Frazer,  of  Conners- 
ville,  president,  and  will  be  remembered  as  the  most  successful  and 
enjoyable  convention  ever  held  by  the  Association.  About  75  mem- 
bers and  quite  a  number  of  supply  men  and  electrical  experts  were 
present.  In  his  annual  address,  President  Frazer  said  that  the  at- 
tendance of  so  many  interested  and  earnest  telephone  men  eager  for 
the  exchange  of  experiences  in  a  common  undertaking  was  exceed- 
ingly gratifying.  Five  years  ago,  when  a  fragment  of  their  present 
membership  met  for  the  purpose  of  iriducing  some  reliable  company 
to  install  a  plant  in  Indianapolis,  with  a  view  of  knitting  their  plants 
together  with  toll  lines,  giving  an  entrance  into  the  State  Capital, 
and  for  the  further  purpose  of  developing  the  great  field,  not  a  few- 
entertained  grave  doubts — not  doubts  of  the  good  faith  and  sincerity 
of  the  new  telephone  company,  but  doubts  of  its  ability  to  meet  the 
Central  Union  in  the  largest  city  in  the  territory.  Who  among  the 
most  sanguine  at  that  time  dared  to  hope  for  the  great  success  that 
liad  attended  the  efforts  of  the  New  Telephone  Company? 

Mr.  Frazer  warned  the  members  of  the  association  not  to  take  on 
a  troubled  look  because  some  well-meaning  farmers  on  the  outer 
edge  of  the  fields  were  installing  exchanges  on  their  own  account. 
If  they  can  furnish  that  service  better  and  cheaper  they  are  the  ones 
to  do  it.  They  should  not  care  how  near  their  city  exchanges  the 
farmers  build  their  lines,  but  should  let  it  be  forcibly  understood  that 
they  did  not  build  and  maintain  their  city  exchanges  in  a  cheap  way, 
and  would  give  connection  only  on  terms  that  are  fair  and  just. 

President  Frazer,  who  is  an  excellent  presiding  officer,  next  took 
up  the  subjects  presented  by  the  programme,  and  was  successful  in 
bringing  out  a  free  discussion  by  the  members  present.  On  the  mater 
of  franchises,  Hugh  Daughtery,  of  Blufftbn  ;  J.  W.  Weik,  of  Green 
Castle,  and  R.  C.  Stephenson,  of  Rochester,  discussed  the  necessity 
of  laws  defining  the  rights  of  telephone  companies  and  the  rights 
of  the  people.  It  was  contended  by  Mr.  Stephenson  that  a  telephone 
line  established  along  a  public  highway  was  in  no  sense  an  additional 
servitude;  that  as  a  means  of  communication  and  as  a  public  carrier, 
its  use  of  the  highway  was  not  only  in  accordance  with  the  progress 
of  the  age,  but  was  primarily  contemplated  in  the  purposes  of  public 
highways.  Other  speakers  deemed  it  advisable  to  ask  the  next  legis- 
lature to  enact  laws  providing  for  franchise  rights  to  be  granted  by 
county  commissioners,  and  also  providing  for  condemnation  pro- 
ceedings against  private  property  for  telephone  purposes.  As  a 
result  of  this  discussion,  a  committee  was  appointed  to  draft  neces- 
sary bills  and  attend  the  sessions  of  the  legislature  to  urge  the  passage 
thereof.  It  was  suggested  by  Mr.  C.  S.  King,  of  Wabash,  formerly 
a  member  of  the  legislature,  that  this  committee  be  authorized  to  dis- 
courage or  thwart  any  adverse  or  drastic  legislation ;  that  it  was  a 
matter  of  vital  importance  that  no  law  be  passed  to  compel  one 
company  to  make  a  connection  with  another  in  the  absence  of  a 
specific  contract.  "Such  a  law  is  threatened,"  said  he.  This  revela- 
tion appeared  to  awaken  considerable  interest  among  the  members 
and  resulted  in  the  adoption  of  the  following  resolution : 

Whereas :  A  number  of  independent  telephone  companies  in  the 
State  of  Indiana  have  granted  to  certain  other  independent  com- 
panies connections  with  their  exchanges  without  first  entering  into 
an  explicit  written  contract  governing  such  connections ; 

And  whereas :  In  many  cases  such  arrangements  have  led  to  much 
confusion  and  the  violatien  of  written  contracts  heretofore  entered 
into  by  independent  telephone  companies,  and  have  occasioned  litiga- 
tion and  encouraged  attacks  upon  the  doctrine  of  the  right  of  inde- 
pendent telephone  companies  to  control  their  business  by  contract ; 

Therefore,  be  it  resolved  :  That  the  Independent  Telephone  Asso- 
ciation, of  Indiana,  condemns  the  practice  of  granting  such  connec- 
tion other  than  by  explicit  written  contract,  in  which  each  company 
shall  have  the  right  to  refuse  business  which  shall  tend  to  violate 
its  existing  contracts ;  and  be  it  further 

Resolved  :  That  the  Association  recommends  that  each  independent 
telephone  company  in  this  State  shall  refuse  connection  with  such 
companies  as  have  been  organized  and  are  operated  in  cities,  towns 
and  communities  already  supplied  with  independent  telephone  ser- 
vice, and  which,  after  such  organization,  attack  the  doctrine  of  the 
right  to  control  the  telephone  business  by  contract. 

Hugh  Daugherty,  of  Bluffton,  a  member  of  the  litigation  com- 
mittee appointed  by  the  National   Association,  made  a  lengthy  and 


comprehensive  statement  regarding  the  great  legal  battle  that  has 
been  going  on  for  the  past  few  years  in  the  shape  o£  defending  suits 
brought  by  the  Bell  Company  for  the  alleged  unlawful  use  of 
patented  devices,  etc.  He  said  that  while  they  had  won  e\ery  case 
in  the  trial  courts,  several  were  now  pending  in  the  courts  of  appeal 
that  required  the  most  careful  service  and  the  most  convincing  ar- 
guments. Much  was  due  to  the  manufacturers  for  their  assistance 
in  the  defense  of  litigation  brought  by  the  Bell  Company.  He  earn- 
estly insisted  that  the  interests  of  all  present  had  been  protected  by 
the  successful  defenses  made  thus  far  against  the  Bell  Company,  and 
declared  it  to  be  vitally  important  that  the  fight  be  continued  until 
the  victory  is  complete.  He  said  such  litigation  required  skilled  and 
learned  lawyers,  and  was  in  every  way  expensive,  but  the  outcome 
meant  everything  to  the  independent  telephone  people.  "The  litigation 
committee  has  expended  $37,000  up  to  the  present  time,  and  we  have 
personally  obligated  ourselves  to  pay  $12,000  more,  of  which  amount 
we  are  asking  $2,000  from  Indiana,"  said  he.  Mr.  Daugherty  said 
that  the  Bell  Company  had  spent  over  $100,000,  and  had  in  its  em- 
ploy the  best  lawyers  in  the  country,  some  of  whom  are  under  con- 
tract to  give  their  entire  time  to  the  prosecution  of  these  appeals  in 
the  higher  courts. 

The  following  officers  were  elected  for  the  ensuing  year :  Presi- 
dent, R.  C.  Stephenson,  Rochester ;  vice-president,  J.  W.  Weik, 
Green  Castle;  secretary-treasurer,  Harry  B.  Gates,  Indianapolis.  At 
six  o'clock  the  convention  adjourned  to  the  dining  room  and  were 
entertained  by  the  New  Telephone  Company  and  the  New  Long- 
Distance  Telephone  Company  of  Indianapolis.  The  convention  was 
a  success  in  every  way,  was  representative  in  character  and  con- 
spicuous for  its  earnestness.  The  new  president,  Mr.  Stephenson, 
promised  that  with  the  aid  and  co-operation  of  the  members  he  would 
increase  the  membership  and  endeavor  to  have  every  county  in  the 
State  represented  at  the  next  meeting.  He  said  much  of  the  success 
of  the  convention  was  due  to  the  officials  of  the  New  Telephone 
Company,  and  after  a  vote  of  thanlcs  to  that  corporation  and  to  the 
German  House  Club,  the  convention  adjourned. 


Electric   Underground  Situation  in  London. 

Special  cable  dispatches  from  London  state  that  a  dramatic  de 
\  clopment  in  the  fight  for  the  control  of  London's  "tube"  railroads 
occurred  on  October  21,  when  it  was  learned  that  Speyer  Brothers, 
who  are  financing  Charles  T.  Yerkes's  plans,  had  bought  control 
of  a  large  company  hitherto  allied  with  the  Morgans'  scheme  of 
transportation,  thereby  not  only  reducing  the  scope  of  the  Morgans' 
projected  line  by  many  miles,  but  actually  threatening  it  with  legal 
obliteration. 

The  latest  move  in  this  Morgan- Yerkes  rivalry  was  announced 
at  the  session  of  the  House  of  Commons'  "Tubes"  Committee,  by 
Sir  Edward  Clarke,  who,  as  counsel  for  the  London  United  Electric 
Railways,  withdrew  the  bill  providing  for  the  construction  of  the 
road,  which  up  to  this  morning  had  always  been  part  of  the  Morgan 
Ime,  and  covered  the  district  westward  between  Hammersmith  and 
Piccadilly,  and  southward  between  Clapham  and  the  citj-.  The  Mor- 
gans had  originally  intended  to  cover  these  points,  but  as  the  London 
United  already  had  certain  powers  from  the  amalgamation  eiTected 
a  year  ago  and  the  Morgans'  project  had  passed  through  Parliament 
under  the  title  of  the  London  Ignited  and  Piccadilly  and  City  Rail- 
road, Balfour  Browne,  who  is  counsel  for  the  joint  bills.  e::pressed 
surprise  in  behalf  of  the  Morgan  interests  at  Sir  Edward  Clarke's 
announcement,  which  left  him  scarcely  half  the  length  of  the  road 
over  which  he  had  been  arguing  for  nearly  a  year,  and  requested 
time  to  consult  his  principals. 

Amid  a  sensation  the  committee  adjourned.  Mr.  Browne  then 
announced  that  the  Morgans  were  ready  to  go  on  with  such  road  as 
they  had  left,  namely,  between  Piccadilly  and  the  citj-,  and  that  they 
would  take  the  earliest  opportunity  to  introduce  a  new  bill,  asking 
for  the  powers  of  which  they  had  so  unexptctedly  been  deprived 
by  ihe  defection  of  the  London  L^nited,  owing  to  the  Speyers  secur- 
ing control  of  it. 

Counsel  representing  the  Yerkes'  interest  demanded  that  the  Pic- 
cadilly and  City  Road  must  also  be  withdrawn,  as  it  had  now  no  legal 
status,  having  been  presented  to  Parliament  as  part  of  the  London 
United  scheme,  which  was  now  non-existent :  in  other  words,  de- 
claring that  the  Morgans  now  had  no  legalized  tube  project  at.  all. 
The  matter  was  taken  under  advisement  by  the  committee  until 
October  23. 
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Underground  Work  for  Telephone  Exchanges— VIII. 


By  Arthur  V.  Abbott,  C.  E. 


OBSTACLES. 

OF  all  the  problems  to  be  solved  by  the  engineer  that  of  sur- 
mounting the  obstacles  presented  by  various  street  structures 
is  the  most  difficult — not  only  in  design  of  a  way  to  place  con- 
duits in  unreasonably  restricted  space,  but  because  it  is  usually  very 
difficult — sometimes  impossible — even  with  the  utmost  care  and  skill 
to  foresee  the  existence  of  insurmountable  barriers  until  a  large 
portion  of  the  work  has  been  done  and  considerable  expense  in- 
curred. Electrical  subways  are  usually  among  the  last  of  street 
structures  to  be  introduced,  consequently  they  must  content  them- 
selves with  what  space  remains  after  sewer,  gas,  water,  etc.,  have 
each  appropriated  all  of  the  street  they  could  occupy.  If  the  real 
condition  of  the  sub-soil  of  city  streets  was  accurately  known,  a 
possible  location  could  usually  be  selected,  but  as  the  office  of  the  city 
engineer  is  usually  a  political  position,  it  may  be  confidently  pre- 
dicted that  any  information  derived  therefrom  as  to  location  of  street 
obstacles  is  inherently  incorrect,  and  the  subway  designer  can  be 
quite  fure  that  pipes  and  other  impedimenta  to  conduit  location  are 


FIG.    47. — HARRISON    STRKET    AND    WABASH    AVENUE,    CHICAGO. 

certainly  not  where  the  records  show  them  to  be.  Wherever  else 
they  actually  arc,  is  quite  another  matter,  and  one  which  the  tele- 
phone engineer  must  find  out  for  himself  as  best  he  may.  This 
stale  of  affairs  is  perhaps  no  surprise  when  such  subterranean  com- 
plications exist  as  are  depicted  in  Figs.  47  and  48,  showing  the  cor- 
ner of  .Harrison  and  Washington  and  Market  and  Washington 
streets,  Chicago,  and  in  Fig.  49  an  excavation  in  Union  Square, 
New  York.  Still,  as  no  permit  to  open  a  city  street  can  be  gained  save 
through  its  Department  of  Public  Works,  nor  work  therein  prose- 
cuted excepting  in  the  presence  of  a  city  inspector,  whose  salary  is 
charged  against  the  corporation  making  the  excavation,  it  seems 
strange  that  accviratc  records  are  not  kept. 

When  the  construction  of  a  conduit  is  determined  upon,  the 
first  step  is  a  careful  topographical  survey  of  the  proposed  location, 
giving  all  of  the  surface  features,  including  street  alignment,  grades, 
the  location  of  fire  plugs,  car  tracks,  gas  and  arc  lamps,  catch  basins, 
drains,  etc.  This  information  will  at  least  give  a  rough  idea  of 
what  exists  below  the  pavement,  though  there  is  an  equal  assurance 
of  ninny  additional  obstacles.  An  appeal  to  the  City  Hall  will  now 
supply  a  f?ir  idea  of  what  is  likely  to  be  encountered,  but  with  no 
very  accurate  information  as  to  where  it  is.  Consultation  with  the 
other  corporatons — gas,  water,  sewer,  electric  light,  telephone  and 
telegraph  companies — will  yield  many  illuminating  side  light.s,  and 
wth  all  the  information  thus  gathered,  a  careful  ground  plan,  to- 
gether with  probable  cross  sections  at  each  street  corner,  should  be 
plotted,  showing  the  expected  location  of  existing  structures.  Thus 
armed,  the  cnpinocr  may  plot  a  propo«d  design  for  his  conduit,  and 


manholes,  and  will  usually  find  that  almost  an  ideal  one  can  be  ob- 
tained. Proceeding  to  the  ground,  a  series  of  test  holes  along  the 
entire  proposed  location  should  be  dug  at  every  street  corner,  and, 
if  suspicious  circumstancs  arise,  at  intermediate  points — for  a  little 
wasted  street  trench  will  pay  for  many  test  holes.  At  each  pit,  the 
location  of  the  sub-structures  encountered,  both  vertically  and  hori- 
zontally from  the  curb,  must  be  noted.  This  information  enables 
the  designer  to  prepare  a  set  of  drawings,  as  shown  in  Fig.  50,  em- 
bracing a  general  ground  plan  and  all  test  pit  sections.  Usually  this 
examination  will  reveal  a  gas  pipe,  catch  basin,  or  something  else 
located  just  a  few  inches  away  from  its  supposed  position,  and 
exactly  in  line  with  the  desired  conduit,  which  must  be  moved  or 
a  new  location  sought.  But  once  having  settled — from  test  pit  in- 
formation— the  position  of  obstacles,  the  designer  can  proceed  with 
a  fair  sense  of  security;  though  even  with  such  precautions  cases 
have  arisen  within  the  experience  of  the  writer,  when  sub-sfructures 
so  deviated  from  their  rightful  course  between  test  pits  as  to  re- 
quire removal  before  conduit  space  could  be  obtained.  Obstacles  may 
some  times  be  surmounted  by  the  use  of  slight  curves,  either  vertical 
or  horizontal,  in  the  conduit,  though  this  is  not  a  practice  to  be 
commended.  Usually  gas,  water  and  electric  light  companies  are 
cordial,  and  willing  on  the  payment  of  reasonable  expense,  to  make 
such  slight  changes  in  the  location  of  their  property  as  will  enable  a 
conduit  to  be  placed,  so  that  by  one  expedient  and  another  the  en- 
gineer must  thread  his  way  from  corner  to  corner. 

VENTILATION. 

Few   instances  in   engineering  practice  illustrate   so   forcibly  the 
existence  of  the  unexpected  as  the  subway  explosions  attending  the 


FIG.   48. — MANHOLE,   MARKET  AND  WASHINGTON   STREETS,  CHICAGO. 

introduction  of  the  first  conduits  in  New  York  City.  Particular 
pains  were  taken  to  make  the  conduit  presumably  air  tight — con- 
structed of  wrought  iron  pipe,  with  threaded  joints,  equipped  with 
double-covered  gasketed  manholes,  it  seemed  an  impossibility  that 
it  should  be  otherwise  than  hermetically  sealed.  But  a  brief 
period  of  operation  had  elapsed  before  the  public  was  astonished  by 
a  series  of  explosions  that  took  place  in  the  various  subway  man- 
holes. Investigation  showed  that  owing  to  the  porous  character  of 
the  cast  iron  pipes  employed  by  gas  companies,  a  large  proportion 
of  their  product  leaked  away  in  the  surrounding  soil,  completely 
saturating  it.  In  many  cases  the  illuminating  gas  was  slightly 
heavier  than  the  atmosphere,  and  the  manholes  formed  convenient 
settling  places  into  which,  in  spite  of  the  precautions  taken  tb  secure 
tightness,  the  gas  gradually  accumulated,  and  from  various  acci- 
dental causes  occasionally  became  ignited,  producing  disastrous  re- 
sults. Such  a  state  of  affairs  is  a  serious  public  menace,  and  two 
methods  are  now  in  current  practice  to  avoid  danger  from  this 
source.  These  may  be  described  as  the  "artificial"  and  "natural" 
ventilation  methods.  The  "artificial"  ventilation  method  may  be  ac- 
complisiied  in  cither  of  two  ways.  In  New  York  the  expedient  of 
laying  alongside  the  cable  ducts  an  additional  air  pipe,  opening  into 
each  of  the  manholes,  and  terminating  at  some  convenient  point  in 
a  blowing  station,  equipped  with  a  powerful  fan.  has  been  adopted. 
The  conduit  is  made  as  nearly  air  tight  as  possible,  so  that  the  office 
of  the  fan  is  chiefly  that  of  maintaining  a  counter-pressure  trans- 
mitted through  the  air  pipe  to  all  manholes,  thus  keeping  the  whole 
system  under  a  plenuui.  and  preventing  the  entrance  of  any  gases 
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whatsoever.  That  this  is  the  surest  and  most  efficient  way  is  little 
questioned,  but  it  is  too  expensive  for  any  but  the  largest  and  most 
important  installations — the  necessary  blower  plant  for  a  medium- 


FIG.  49. — A  NEW  YORK  STREET  CORNER,  SHOWING  UNDERGROUND 
PIPE  CONSTRUCTION. 

sized  conduit  system  costing  from  $60,000  to  $80,000,  while  the  an- 
nual maintenance  expense  amounts  to  from  $15,000  to  $20,000.  To 
avoid   this  installation   and  operating  expense  each  of  the  various 


number  of  light  jointed  rods,  either  of  wood  or  pipe,  of  such  a 
length  as  to  be  readily  handled  on  the  inside  of  the  manholes.  It  is 
desirable  that  the  joints  should  be  hook  joints  instead  of  screwed 
joints,  so  that  the  rods  may  not  unscrew  as  they  are  forced  through 
the  duct.  Rod  after  rod  is  introduced  into  a  duct,  the  succeeding 
one  being  attached  to  the  preceding  one  by  its  proper  joint.  In  this 
manner  the  rods  are  gradually  pushed  from  one  manhole  into  the 
next  one.  As  soon  as  the  first  rod  arrives  in  the  second  manhole, 
a  rope  is  attached  to  the  end  of  the  rod  in  the  first  one,  and  the 
workman  in  the  second  manhole  pulls  the  rod  and  its  attached  rope 
along,  disjointing  the  successive  pieces  as  fast  as  they  arrive.  Then 
the  rope  is  attached  to  a  fish  wire — usually  a  piece  of  No.  10,  B.  W. 
G.,  galvanized  iron  wire,  which  is  pulled  into  the  duct  and  left  in 
place  to  serve  as  the  primary  means  for  pulling  through  the  duct  the 
rope  to  which  the  cable  is  subsequently  attached.  After  the  fish  wire 
is  in  place  it  is  desirable  to  plug  each  end  of  each  duct  with  a  hard 
wood  plug,  in  order  to  prevent  the  incursion  of  gas  into  the  man- 
hole, and  to  avoid  the  collection  of  all  sorts  of  debris  in  the  ducts 
themselves.  Where  many  ducts  are  to  be  rodded  simultaneously  the 
process  of  pneumatic  rodding  may  be  conveniently  employed.  By 
this  plan  the  workman  in  one  manhole  is  furnished  with  what  is 
technically  called  a  "mouse."  This  consists  of  a  small  spool-shaped 
piece  of  wood  carrying  a  leather  washer  on  each  of  its  ends,  that 
closely  fit  the  bore  of  the  duct.  To  the  rear  end  of  the  mouse  a  light 
line  is  attached.  In  the  other  manhole  the  workmen  are  provided 
with  an  air  pump  carrying  a  leather  cup  that  enables  it  to  be  readily 
attached  to  the  mouth  of  the  duct.  The  mouse  being  placed  in  the 
end  of  a  duct  a  few  strokes  of  the  air  pump  produces  a  sufHcient 
vacuum  to  cause  the  mouse  to  fly  swiftly  through  the  duct,  dragging 
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Fig.  50. — Test  Pits. 


manholes  may  be  connected  with  a  small  standpipe  made  of  3-inch 
or  4-inch  casing  tube  (conveniently  attached  to  adjacent  tJuildings), 
which  operate  as  chimneys  to  create  an  air  current  in  the  manholes, 
thus  removing  noxious  gases.  While  this  plan  reduces  initial  ex- 
pense and  obviates  maintenance  charges,  it  is  burdened  with  the  ob- 
jection that  it  constantly  operates  to  produce  a  slight  vacuum  in 
the  manholes,  and  so,  while  it  offers  an  escape  for  the  gases,  it  in- 
vites their  entrance.  Both  systems  of  artificial  ventilation  are  il- 
lustrated in  Fig.  51.  The  most  recent  practice  in  conduit  construc- 
tion indicates  that  if  prior  and  subsequent  to  the  introduction  of  the 
cables  the  ends  of  the  ducts  are  carefully  packed  to  impede  as  much 
as  possible  the  entrance  of  gases  into  the  manholes,  and  if  the  covers 
are  perforated  as  thoroughly  as  adequate  strength  will  permit,  suffi- 
cient ventilation  will  naturally  take  place  to  prevent  the  formation  of 
explosive  gaseous  mixtures.  Conduit  systems  are,  therefore,  now 
universally  installed  by  dispensing  with  special  methods  to  i  roduce 
ventilation,  equipping  manholes  with  open  covers  in  the  belief  that 
sufficient  precautions  against  subway  explosions  are  thus  secured. 

RODDING. 

Upon  the  completion  of  a  conduit,  provision  is  necessary  for  the 
introduction  of  cables.  This  is  usually  accomplished  by  what  is 
known  as  the  process  of  "Rodding."    Workmen  are  supplied  with  a 


the  cord  after  it  and  make  its  appearance  at  the  end  where  the  air 
pump  is  applied.     When  ducts  are  reasonably  free  and  clear,  and  a 


FIG.    51. — ventilating   SYSTEMS. 

large  number  are  to  be  rodded,  this  process  materially  reduces  the 
necessary  time  and  expense. 
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Recent  Electrochemical  Developments. 


By  Clintox  Paul  Townsend. 


ARTIFICIAL  GRAPHITE. 

A  patent  has  just  been  issued  to  Mr.  E.  G.  Acheson,  on  a  method 
for  the  artificial  production  of  graphite,  which  is  the  logical  outcome 
and  sequence  of  his  prior  work.  It  will  aid  in  understanding  the 
relation  and  importance  of  the  present  method  to  briefly  outline  Mr. 
-Acheson's  previous  work  in  this  line. 

His  first  observation  was  that  coke  might  be  freed  from  its  im- 
purities, and  its  conductivity  largely  increased,  by  the  direct  passage 
of  a  heating  current ;  shortly  afterward  he  discovered  that  carbor- 
undum and  other  carbides  might  be  directly  transformed  to  graphite 
by  the  employment  of  sufficient  heat  to  volatilize  the  non-carbon 
element.  Later  observations  led  to  the  conviction  that  the  conversion 
of  carbon  to  graphite  by  any  method  of  resistance  heating  depended 
upon  the  presence  in  the  carbon  of  definite  proportions  of  such 
carbide-producing  elements  as  silicon,  iron  and  calcium,  and  that, 
therefore  the  two  methods  above  noted  were  substantially  identical 
in  so  far  as  the  chemical  reactions  were  concerned ;  and  that  such 
impurities  need  not  be  present  in  proportion  sufficient  to  react  at  once 
with  the  whole  of  the  carbon,  but  that  the  transformation  into  gra- 
phite may  be  progressive  in  character,  carbides  being  formed  and  de- 
composed, and  the  volatilized  non-carbon  element  entering  into  com- 
bination with  adjacent  portions  of  the  carbon.  It  was  also  observed 
liiat  an  artificial  mi.xture  of  carbon  with  impurities  was  unnecessary 
since  non-coking  coals  and  certain  varieties  of  charcoal  contain 
mineral  ingredients,  proper  in  kind,  suflScient  in  quantity  and  suitably 
distributed. 

-According  to  the  present  disclosure,  it  is  found  that  in  the  case  of 
volatile  impurities  the  original  distribution  is  unimportant.  If,  for 
instance,  petroleum  coke  in  the  form  of  lumps  and  in  rough  admix- 
ture with  iron  or  iron  ore  be  suitably  heated  in  an  electric  furnace, 
the  vapors  of  the  metal  so  permeate  the  enitre  mass  as  to  determine 
its  complete  transformation  into  graphite. 

CAST   ARTICLES    OK   REFRACTORY    COMPOSITION. 

.Mr.  Charles  H.  Jacobs  has  discovered  a  novel  method  leading  to  a 
niw  and  seemingly  valuable  product.  By  subjecting  acid  silicates, 
such  as  the  compound  /Ih  O.,  2SiO!,  which  forms  the  base  of  ordin- 
ary fire  clay  and  kaolin,  to  continued  fusion  at  the  high  temperature 
of  the  electric  furnace,  a  certain  proportion  of  the  silica  is  volatilized 
as  white  fumes,  leaving  a  melt  which  solidifies  into  a  hard,  tough 
mass  of  wa.xy  appearance,  having  the  chemical  composition  of  th'." 
known  normal  silicates  of  aluminum,  but  possessing  distinct  physical 
properties,  and  being  therefore  a  new  product. 

For  effecting  the  fusion,  any  usual  type  of  electric  furnace  may  be 
employed ;  as  an  example,  it  is  stated  that  a  current  of  100  volts  and 
1,500  anii)eres  will  bring  about  200  pounds  of  the  material  into  fusion 
in  twenty  nnnutes,  and  that  the  continuance  of  the  fusion 
for  40  inuiutes  more  suffices  to  volatilize  one-half  of  the  silica, 
leaving  the  normal  salt.  The  fused  mass  is  run  into  metal  molds  of 
:my  desired  shape.  The  uses  suggested  are  for  bricks  for  paving, 
building  and  furnace  construction,  tiling  and  refractory  conduit^  "f 
various  kinds. 

I'lRIlK  ATION    OF   SUGAR   JUICES. 

The  latest  electrolytic  method  for  the  purification  of  sugar  juices 
emanates  from  Kicw.  Russia,  the  inventor  being  Albert  Haudry. 
Chemically  considered,  the  process  is  substantially  that  known  abroad 
as  Urbain's,  with  the  addition  of  certain  dialytic  features,  adapted 
Horn  still  earlier  art.  The  cell  employed  in  the  first  treatment  is 
divided  into  three  compartments,  of  which  the  central  one  contains 
the  juice  and  anodes.  The  external  compartments  containing  the 
cathodes  are  filled  with  water,  and  are  separated  from  the  anode 
compartments  by  diaphragms  of  parchment  The  anodes  arc  of  solu- 
ble metals,  such  as  zinc,  aluminum  and  lead.  Upon  passage  of  the 
current  the  bases  of  such  salts  as  the  juice  may  contain  are  trans- 
ferred to  the  water  around  the  cathodes.  Before  this  operation  the 
juice  has  received  the  usual  treatment  with  sulphurous  acid. 

.■\fter  concentration  the  juice  resulting  from  this  preliminary  treat- 
ment is  again  electrolyzed  in  a  similarly  constructed  apparatus,  the 
polarity  of  the  electrodes  being  now  reversed  so  that  the  water  sur- 


rounds the  anodes.  The  acid  radicals  of  the  salts  are  now  removed 
from  the  juice  and  the  sulphurous  acid  which  is  injected  durmg  the 
second  treatment  is  reduced  by  the  hydrogen  to  hyposulphurous  acid, 
the  great  decolorizing  power  of  which  is  exerted  under  favorable 
conditions.  The  syrup  may  undergo  a  still  further  treatment  in  a 
third  electrolytic  vat,  wherein  both  anodes  and  cathodes  are  immersed 
in  water,  the  solution  passing  through  intermediate  compartments. 
This  supplemental  dialytic  treatment  seems  to  be  precisely  the  method 
proposed  many  years  ago  by  Despeisses.  The  claim  that  the  conjoint 
use  of  the  methods  of  Despeisses  and  Urban  yields  excclieni  results 
as  regards  increase  in  the  coefficient  of  purity,  and  particularly  the 
elimination  of  extractives  and  colors  would  seem  to  be  well  founded. 


New  Telephone  Patents. 


The  Patent  Office  on  September  30th  issued  no  less  than  six  patents 
supposed  to  pertain  to  telephony.  The  qualification  "supposed"  is 
used  advisedly,  for  while  one  of  the  patents,  which  the  inventor  states 
is  applicable  to  both  telegraphy  and  telephony,  may  be  of  some  use  to 
the  former  art,  it  is  not  in  any  way  apparent  what  service  it  can 
render  in  telephony.  The  device  referred  to  is  termed  a  "Selective 
Call,"  the  mechanism  of  which  is  akin  to  the  or- 
dinary electrically-controlled  mechanical  gong, 
except  that  in  order  to  signal  any  one  of  several 
instruments  to  the  exclusion  of  the  others  on 
ihc  same  line,  all  must  be  provided  with  pendu- 
lum escapements,  which  are  to  be  synchronously 
started  by  receiving  simultaneous  and  successive 
taps  from  an  electromagnetic  device  responding  to 
a  manually-operated  circuit  closing  key.  The 
operator  must  observe  his  own  pendulum  to  de- 
termine when  and  how  many  times  to  close  the 
circuit,  on  the  supposition  that  all  pendulums  will 
reach  the  normal  amplitude  of  vibration  simul- 
taneously. 

Taking  up  the  other  patents  in  the  order  of  their  serial  numbers, 
one  having  for  title,  "Signal-Lamp  for  Telephone  Switchboards." 
granted  to  F.  R.  McBerty  and  F.  H.  Loveridge,  and  assigned  to  the 
Western  Electric  Company,  relates  to  a  cheap  method  of  construc- 
tion of  telephone  incandescent  lamps.  The  lamps  are  adapted  to  a 
socket ;  at  one  end  the  terminals  of  the  lamp  and  socket  must  register, 
and  at  the  other  end  is  a  translucent  lens  which  must  be  illumined 
with  maximum  efficiency.  Fig.  i  >hows  the  invention  well,  where  a 
is  a  tubular  stem  with  a  rai>ed  portion.  a\  which  is  adapted  to  be 
scaled  to  the  body  of  the  lamp  in  a  manner  to  not  only  support  the 
filament  but  to  form  a  seal  of  such  small  mass  that  the  liability  to 
cracking  is  reduced.  The  loop  in  the  filament,  b'.  makes  the  end 
illumination  a  large  proportion  of  the  whole.    The  terminal  moimting 


FIG.   2. — LOEFFLER  SELF-RF^TORING  TELEPHONE. 

Is  of  (|uite  novel  construction,  the  clamping  effect,  which  is  essential 
with  this  type  of  lamp,  being  obtained  through  the  agency  of  the 
small   wood   block,   shown   heavily  cross-hatched. 

Under  the  title  "Self-Restoring  Telephone."  Mr.  L.  J.  Locfflcr  has 
obtained  a  patent  for  an  intercommunicating  sj'stem  switchboard  and 
circuit.  Both  may  be  readily  understood  by  referring  to  Fig  2 
Only  two  stations  are  shown,  but  the  system  is  suitable  for  a  larger 
number.  One  wire  from  each  station,  which  shall  connect  to  every 
other   station,  is  necessary,  as  usual   with  intercommunicating  sys- 
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tems.  At  b  is  represented  one  of  a  number  of  push-buttons,  arranged 
in  a  vertical  line,  each  of  which  corresponds  to  one  station.  Each 
button  bears  upon  a  strip  of  metal,  a\  Beneath  the  row  of  springs 
is  a  dog,  d,  whose  position  is  so  controlled  by  the  hook  switch  that 
when  the  receiver  is  off  the  hook  it  overlaps  the  springs,  while  with 
the  receiver  on  the  hook  the  dog  is  swung  clear  of  the  springs.  Now, 
suppose  the  receiver  hook  is  up,  then  if  button  b  is  depressed  to  its 
fullest  extent  the  spring  will  slide  over  and  past  the  dog,  and  con- 
tact will  be  made  between  the  spring  strip  and  the  battery  bar,  c. 


FK;.   3. — DEAN   TOLL   APPARATUS. 

In  this  position  no  electrical  contact  exists  between  the  dog  and 
spring  strip.  This  is  the  condition  of  circuit  at  the  right-hand  sta- 
tion, which  is  shown  calling  the  left-hand  one.  When  the  button 
is  released,  it  is  caught  by  the  shoulder  of  the  dog,  thereby  complet- 
ing the  talking  circuit.  Whenever  the  receiver  is  returned  to  the 
hook,  the  latter  throws  back  the  pawl,  disengaging  the  spring  strip 
and  clearing  the  line  automatically  for  further  use. 

Patent  No.  710,309,  granted  to  Mathias  Weisser,  is  purely  a  de- 
sign patent,  showing  and  claiming  one  of  the  many  ways  of  making 
a  transmitter  case  of  thin  sheet  metal,  and  the  method  chosen  does 
not  appear  to  have  any  particular  merit.  Both  of  the  remaining 
patents  of  the  issue  are  assigned  to  the  Western  Electric  Company, 
the  one  being  an  invention  by  William  W.  Dean,  of  Chicago,  and  the 
other  by  F.  R.  McBerty. 

Mr.  Dean's  patent.  No.  710,318,  describes  telephone  switchboard 
circuits,  especially  adapted  to  a  special  toll-charging  system,  wherein 
a  manually-operated  counting  device  is  located  at  the  instrument  of 
the  subscriber,  so  electrically  controlled  at  the  central  office  that  on 
the  completion  of  a  connection,  conversation  is  refused  until  the  regis- 
tering of  the  call  automatically  restores  the  circuits  to  their  normal 
condition.  The  way  in  which  this  result  is  accomplished  can  be 
best  followed  out  by  referring  to  Fig.  3,  which  shows  a  modified  cord 
circuit  of  the  Bell  Company's  common  battery  system.  The  sub- 
scriber's lines  are  provided  with  the  usual  lamp,  as  well  as  line  and 
cut-ofif  relays  at  the  subscriber's  station ;  in  addition  to  the  usual 
apparatus  there  is  included  two  push-buttons,  one  of  which  is  con- 
nected to  the  mechanism  of  the  message  counter  as  well  as  to  the 
electrical  circuit,  and  which  will  hereinafter  be  referred  to  as  "key 
a";  the  other  button  concerns  the  electrical  circuit  only,  and  will  be 
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FIG.    4. — m'bERTY    selective    CALLING    APPLIANCE. 

known  as  "key  b."  On  the  central  office  operator  receiving  a  call 
according  to  the  accustomed  manner,  before  completing  the  con- 
nection she  presses  the  controlling  key  (shown  diagrammatically, 
all  other  keys  being  omitted  from  the  drawing  for  convenience), 
which  immediately  locks  in  the  depressed  position.  This  operation 
results  in  the  normal  ground  connection  being  removed  from  the 
middle  terminal  of  the  repeating  coil,  e^,  battery  connection  being 
established  in  its  stead.  Thus  the  same  pole  of  the  battery  is  con- 
nected to  both  sides  of  the  subscriber's  line,  and  relays  k  and  /  are 


both  de-energized.  The  supervisory  lamp,  which  is  normally  con- 
trolled by  the  subscriber's  hook  switch  through  the  agency  of  the 
relay  k,  does  not,  however,  light,  as  a  contact  of  the  control  key  in 
its  depressed  position  supplements  that  of  the  relay. 

The  operator  now  proceeds  to  complete  the  connection.  At  this 
stage,  the  calling  subscriber  can  hear  all  that  goes  on,  through  his 
repeating  coil  whose  circuit  is  still  effective  for  this  purpose.  He 
cannot,  however,  transmit,  for  no  current  is  flowing  through  his 
transmitter,  both  sides  of  the  line  being  at  the  same  potential.  When 
he  hears  the  response  of  the  called  party  has  answered  in  order  to 
hold  conversation  with  him  the  subscriber  originating  the  connection 
has  only  to  push  his  key,  a,  which  registers  a  call,  and  at  the  same 
time  energizes  relay  /,  releasing  the  control  key  and  re-establishing 
normal  talking  conditions.  In  case  through  some  failure  the  con- 
nection 's  never  completed,  the  calling  party  may  signal  the  operator 
to  restore  his  service  by  depressing  key  b,  this  acting  so  to  ground 
the  line  that  relay  k  operates,  acting  through  the  lower  contacts  of 
the  control  key  to  neutralize  the  effect  of  the  shunt  on  the  super- 
visory lamp. 

Mr.  McBerty's  invention  is  a  usefui  contrivance  for  ringing  keys, 
used  in  connection  with  selective  signal  two-party  lines,  and  con- 
sists of  an  indicator  to  show  the  operator  which  party  was  last 
called.  This  device  is  very  simple,  and  is  so  well  shown  in  Fig.  4 
as  to  need  no  further  explanation.  The  indicator  becomes  of  par-  ' 
ticular  service  at  those  times  when  through  failure  to  respond,  it 
becomes  necessary  to  ring  the  desired  party  a  second  time,  as  on 
the  one  hand  it  relieves  the  operator  of  trusting  to  memory  as  to 
which  party  was  desired,  with  the  consequent  errors ;  and  on  the 
other  hand  it  relieves  the  subscriber  of  the  annoyance  of  being  asked 
repeatedly  as  to  which  was  desired. 

The  Patent  Office  issue  of  October  14  includes  two  patents  relating 
to  telephony.  One  of  these,  having  the  title  "Telephone  Transmitter," 
has  reference  only  to  the  application  of  the  telephone  to  the  use  of 
the  deaf.  The  invention  consists  in  the  hinging  together  of  two  or 
more  telephone  transmitters,  which  are  to  be  connected  in  the  same 
electric  circuit  and  forming  a  portion  of  a  telephone  set  designed  to 
enable  the  deaf  to  hear  what  transpires  in  their  immediate  neighbor- 
hood. By  the  aid  of  the  several  transmitters  hinged  together,  the 
user  may  conveniently  point  the  mouthpieces  at  different  angles,  and 
thereby  collect  sounds  approaching  from  several  directions.  The 
patent  for  this  device  is  granted  to  Mr.  M.  R.  Hutchinson,  and  as- 
signed to  the  Akouphone  Manufacturing  Company,  of  New   York. 

The  second  patent  relates  to  a  printing  telegraph  and  its  applica- 
tion to  telephone  systems.  By  means  of  this  instrument  it  is  pro- 
posed to  enable  one  telephone  subscriber  to  leave  a  message  for  a 
second  one  should  he  for  any  reason  be  not  available  for  conversation. 
Mr.  William  F.  Smith,  of  San  Francisco,  is  the  patentee,  and  the 
invention  so  far  as  described  is  only  applicable  to  magneto-telephone 
systems  with  local  battery  transmission.  The  circuits  are  so  ar- 
ranged that  when  the  central  office  operator  has  in  the  usual  way  con- 
nected a  desired  line  to  the  one  from  which  a  call  for  it  originated,  if 
the  called  subscriber  fails  to  answer,  the  calling  subscriber  may 
print  out  a  message  upon  a  strip  of  paper,  provided  at  the  called 
station,  for  that  subscribt.:'s  future  information. 

As  usual  with  printing  telegraph  apparatus,  the  record  is  made 
upon  a  strip  of  paper  which  is  brought  into  contact  with  the  proper 
portion  of  a  type  wheel.  This  type  wheel  is  revolvable  upon  its 
shaft,  step  by  step,  each  step  corresponding  to  one  of  the  characters. 
The  power  to  revolve  the  type  wheel  and  to  lock  it  after  each  step 
is  supplied  through  falls  and  ratchets  associated  with  electromagnets, 
which  are  connected  to  the  subscriber'^  line  irrespective  of  the  tele- 
phone hook  switch,  the  circuit  being  so  arranged  as  to  be  telephonic- 
ally  balanced. 

The  sending  mechanism,  which  is  adapted  to  make  and  break  the 
connections  between  the  battery  and  the  electromagnets  a  definite 
number  of  times,  corresponding  eactly  with  the  location  of  the  de- 
sired characte'-  upon  the  type  wheel,  is  operated  by  the  subscriber 
through  the  agency  of  a  slide  button.  This  slide  button  runs  over 
a  scale,  giving  all  characters  which  it  is  possible  to  send,  and  when 
placed  opposite  any  one  of  these  and  released,  the  automatic  return 
of  the  button  to  the  normal  position  performs  all  necessary  opera- 
tions at  the  receiving  station.  These  operations  embrace  the  rotating 
of  the  type  wheel,  making  the  impression,  advancing  the  paper  and 
resetting  the  apparatus. 

As  an  accessory  to  a  telephone  systein  with  its  stations  scattered 
over  a  considerable  territory,  this  apparatus  does  not  appeal  strongly 
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lo  one,  because  all  past  experience  has  shown  that  simplicity  of  appara- 
lub  at  the  subscribers'  stations  is  one  of  the  first  essentials  to  a  success- 
ful telephone  installation.  Considering  this  fact,  the  necessary  accur- 
acy of  the  motion  of  the  various  parts  of  the  receiving  and  trans- 
milting  mechanisms  and  the  comparatively  complicated  nature  of 
them  seem  prohibitive  to  a  general  application  of  the  invention  where 
any  failure  to  record  would  probably  be  a  source  of  such  annoyance 
to  the  subscriber  as  to  far  outweigh  the  advantages  gained  from  its 
installation. 


Ionization   of  Gases. 


At  a  meeting  of  the  Franklin  Institute,  September  25,  Dr.  Geo. 
F.  Stradling  read  a  paper  on  the  subject  of  "The  Ionization  of 
Gases,"  an  abstract  of  which  is  given  below. 

It  has  been  shown  that  by  the  passage  of  the  electric  spark  through 
steam  as  well  as  by  the  passage  of  current  through  alkali  salt  vapors, 
products  appear  which  conform  in  quantity  to  Faraday's  laws  of 
electrolysis.  By  a  variety  of  processes  a  negative  ion,  which  is  not 
the  same  in  mass  as  the  negatively  charged  ion  of  liquid  electrolysis, 
can  be  separated  from  the  atom.  The  remainder  having  a  positive 
charge  differs  according  to  its  origin,  while  all  negative  ions  seem 
to  be  alike  in  rarefied  gases.  The  chief  agencies  in  the  production 
of  ions  are:  (a)  Rays  from  radioactive  substances — Becquerel  rays, 
(b)  Rontgen  rays,  (c)  Ultra-violet  light,  (d)  Kathode  rays,  (e) 
Certain  chemical  processes,  (f)  High  temperature,  (g)  Electro- 
static stress,  (h)  Impact  of  moving  ions,  (i)  Spontaneous  pro- 
duction. 

These  are  not  all  independent.  Both  positive  and  negative,  ions, 
when  the  ratio  of  electric  force  to  gas  pressure  is  sufficiently  low, 
become  attached  to  groups  of  molecules.  Generally  the  negative  ions 
move  more  rapidly  than  the  positive  ones.  However,  in  the  case 
of  ions  produced  by  high  temperatures  it  seems  that  higher  speed 
goes  with  the  positive  ion. 

.Among  the  things  explicable  by  the  theory  of  ions  are:  Many  of 
the  phenomena  of  the  discharge  of  electricity  through  gases;  the 
tending  of  the  electric  current  through  a  gas  toward  a  maximum  as 
the  c.  m.  f.  rises ;  the  discharge  of  hot  conductors  at  a  lower  po- 
tential when  charged  negatively  than  when  positively  charged;  pos- 
sibly the  weight  changes  accompanying  chemical  action  observed  by 
Sanford,  Landolt  and  Heydweiller;  the  occurrence  of  aurorae;  the 
luminescence  of  nubulae. 

Atmospheric  air  contains  ions.  By  their  presence  is  explained  the 
discharge  of  electrified  bodies  which  takes  place  independent  of  the 
leakage  across  the  insulators.  While  the  rate  of  dissipation  of  the 
charge  is  greater  for  both  positive  and  negative  '•.lectricity  on  mount- 
ains than  on  the  lowlands,  it  is  far  greater  for  negative,  because  the 
negative  charge  of  the  earth  having  a  very  high  density  upon  the 
peaks  attracts  thither  great  quantities  of  positive  ions.  The  dissipa- 
tion is  much  more  rapid  on  clear  than  on  dull,  foggy  days. 

If  a  charged  body  be  surrounded  by  a  cage  of  wire  similarly 
charged,  the  latter  attracts  ions,  some  of  which  pass  within  it  and 
thus  accelerate  the  discharge  of  the  body  inside  If  the  cage  and 
body  are  oppositely  charged,  the  discharge  is  made  slower. 

Ebcrt  insulated  a  portion  of  the  earth,  let  its  charge  be  dissipated 
by  the  rain  of  ions  constantly  occurring,  and  again  connected  it  to 
the  earth.  Then  a  current  flowed  from  the  insulated  part  to  the 
earth.  It  look  in  some  cases  only  five  minutes  for  the  discharge  by 
ions  to  be  completed.  This  undoubtedly  shows  a  very  high  Tapidity 
of  discharge  for  the  earth. 

The  origin  of  the  atmospheric  ions  is  to  be  sought  in  the  action 
of  ultra-violet  light  in  the  upper  regions  of  the  atmosphere  and  in 
kathode  rays  developed  there  by  negatively  charged  particles  arriv- 
ing from  the  sun. 


Commercial  Cable  and  Postal's  New  President. 


Tiie  directors  of  the  Commercial  Cable  Company  on  October  15 
elected  Clarence  H.  Mackay  president  and  George  G.  Ward  chair- 
man of  the  board  and  of  the  executive  committee.  Mr.  Ward  will 
continue  to  be  vice-president  and  general  manager.  Mr.  Mackay  was 
also  elected  president  of  the  Postal  Telegraph  Company  and  of  the 
Pacific  Postal  Telegraph  Company.  He  succeeds  his  father,  the  late 
John  W.  Mackay.  in  all  these  posts. 

Chairman   Ward  contradicted  a  published  report   that  the  Com- 


mercial Company's  Pacific  cable  would  go  no  ftu-ther  than  Honolulu. 
I'he  contract  for  the  entire  cable  to  Manila  has  been  let,  he  said, 
and  the  line  to  Honolulu  will  be  working  by  January  I.  The  line 
to  Manila,  it  is  expected,  will  be  ready  for  operation  by  July.  The 
company  has  made  no  contract  to  lay  a  cable  from  Honolulu  to 
Fanning  Island,  a  recent  despatch  from  Honolulu  to  the  contrary  not- 
withstanding. 


Wirtless  Telegraphy   on  a  Moving  Train. 


During  the  passage  of  the  special  train  on  the  Grand  Trunk  Rail- 
way, between  Toronto  and  Montreal,  on  October  13th,  bearing  the 
members  of  the  American  Association  of  General  Managers  and 
ticket  agents  from  Chicago  to  Portland,  wireless  telegraphic  signals 
were  received  by  the  party  as  the  train  passed  St.  Dominique  station, 
at  the  rate  of  60  miles  an  hour.  No  special  attempt  was  made  to 
signal  to  a  great  distance,  but  the  train  remained  in  touch  with  the 
station  for  from  8  to  10  miles.  Two  vibrators,  10  x  12  feet,  connected 
with  an  induction  coil  of  the  usual  pattern  (8-inch  spark),  served 
to  transmit  the  waves  from  the  station,  while  on  the  train  itself  the 
waves  were  received  by  a  coherer  of  the  ordinary  type.  A  relay 
rendered  the  signals  audible  to  the  passengers  by  ringing  bells  in 
three  cars.  The  collecting  wires  were  run  through  the  guides  for 
the  signal  cord  inside  the  train,  and  extended  about  one  car  length 
on  either  side  of  the  coherer.  Owing  to  the  natural  vibration  of  the 
train  it  was  impossible  to  have  the  relay  at  the  most  sensitive  point, 
but  the  distance  to  which  it  was  possible  to  keep  the  train  in  touch 
with  the  station  was  considered  very  satisfactory  by  the  various 
officials.  The  apparatus  was  loaned  for  the  experiments  by  the 
Physical  Department  of  McGill  University,  Prof.  E.  Rutherford  and 
Prof.  H.  T.  Barnes,  assisted  by  Mr.  H.  L.  Cooke,  being  present  to 
look  after  the  adjustments.  Dean  Bovey  and  Prof.  C  H.  McLeod, 
of  the  Engineering  Department  of  McGill,  also  witnessed  the  experi- 
ments. 


CURRENT  NEWS  AND  NOTES. 


MASTER  ELECTRICAL  MECHANIC  FOR  NAVY  YARD. 
— An  examination  will  be  held  October  29,  at  the  New  York  Navy 
Yard  Brooklyn,  to  fill  a  position  of  master  electrical  mechanic  The 
rate  of  pay  is  $6.00  per  day. 


A  CORRECTION.— In  the  article  by  Mr.  Virginius  D.  Moody, 
printed  in  our  issue  of  October  18,  a  typographical  error  appears  m 
the   formula   for  computing  the   full-load  current.     As  given,   th- 

equation  reads,  /  =  -=, -——^ 

EX  \^  i- 

This  is  to  be  corrected  by  removing  the  numeral  .::  from  the  numer- 
ator. 


A  COAL  BATTERY.— Uugo  Jone,  a  chemist  for  the  city  of 
Chicago,  who  has  figured  in  the  newspaper  pre:  s  as  an  investigator 
of  the  problems  of  obtaining  electrical  energy  iiom  coal,  is  reported 
to  have  one  of  his  cells  now  undergoing  tests  ->  City  Electrician  E. 
H.  Ellicott.  No  details  of  this  new  cell  arc  given  out  by  Mr.  Jone, 
except  that  it  is  a  gas  cell.  Mr.  Jone  claims  to  have  tested  the  cell 
enough  to  be  satisfied  that  the  efliciency  of  the  process  is  consider- 
ably ahead  of  the  usual  method  of  generating  electricity  by  steam 
jtowcr.  About  a  year  ago  Mr.  Jone  gave  a  newspaper  account  of  a 
i)attcry  of  his,  but  the  present  battery  is  stated  to  be  a  decided  im- 
I>rovement  over  the  one  upon  which  he  was  then  working. 


CORRESPONDENCE  SCHOOLS— "The  Place  of  Correspond- 
ence Schools  in  Electrical  Education'  was  the  subject  taken  up  at 
the  Chicago  Electrical  Association  the  evening  of  October  17. 
Harris  C.  Trow,  of  the  American  Correspondence  School,  read  a 
paper  on  hai  subject,  and  a  lively  discussion  followed.  Some  points 
were  brought  out  of  considerable  interest,  as  showing  the  results 
of  correspondence  instruction.  It  seemed  lo  be  the  general  senti- 
ment of  the  meeting  that  the  best  of  correspondence  schools  are 
•  loirg  good  work,  and  that  the  pupils  taking  the  full  courses  under- 
■.'.ken  were  well  rewarded.  The  fact  was  brought  out  that  the  ex- 
penses to  the  schools  of  carrying  pupils  through  the  full  courses  is 
more  than  the  tuition,  and  but  for  the  profits  on  those  dropping  out, 
the  tuition  would  have  to  be  much  higher.  The  pupils  who  stay  by 
are  the  ones  that  get  their  money's  worth. 


October  25,  1902. 
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JOHN  FRITZ  DINNER— ThQ  requests  for  tickets  for  the  John 
Fritz  Medal  Banquet,  at  the  Waldorf-Astoria  ballroom,  on  October 
31,  have  become  very  numerous,  and  had  already  reached  about 
400  early  this  week.  The  indications  point  to  an  attendance  of  not 
less  than  500.  All  the  presidents  of  the  four  national  engineering 
societies  will  be  present,  and  the  deep  interest  manifested  in  each 
branch  attests  the  popularity  of  the  idea  of  founding  this  gold  medal, 
the  first  of  the  kind  in  the  United  States,  due  to  the  co-operation 
of  men  engaged  in  different  fields  of  professional  engineering. 
Tickets  for  the  dinner,  including  wines  and  cigars,  cost  $12;  and  for 
ladies  in  the  ballroom  boxes,  including  light  refreshments,  cost  $3. 
The  Dinner  Committee  will  be  greatly  assisted  if  orders,  with  check, 
are  sent  at  once  to  Mr.  John  C.  Kafer,  The  Engineers'  Club,  374 
Fifth  Avenue,  New  York  City. 


company  has  no  fear  that  it  will  make  money  on  the  lines  they  intend 
to  establish  and  operate  at  the  low  rate  to  be  charged.  So  far  as 
known,  the  company  has  not  an  inch  of  underground  conduit  or  cable 
with  which  to  start  operations. 


MUNICIPAL  ELECTRICIANS.— FoWowing  is  a  list  of  the  of- 
ficers of  the  International  Association  of  Municipal  Electricians, 
elected  at  the  recent  meeting  in  Richmond,  Va. :  President,  W.  H. 
Thompson,  Richmond,  Va. ;  vice-president,  Jere  Murph)'',  Cleveland, 
Ohio;  second  vice-president,  A.  C.  Farrand,  Atlantic  City,  N.  J.; 
third  vice-president,  W.  A.  Barnes,  Bridgeport,  Conn. ;  fourth  vice- 
president,  C.  L.  Williams,  Meridian,  Miss. ;  secretary,  F.  P.  Foster, 
Corning,  N.  Y. ;  treasurer,  Adam  Bosch,  Newark,  N.  J.;  executive 
committee :  Walter  M.  Petty,  Rutherford,  N.  J. ;  Elmer  G.  Loomis, 
Allegheny  City,  Pa.;  William  Brophy,  Boston,  Mass.;  Austin  S. 
Hatch,  Detroit,  Mich. ;  J.  B.  Yoekel,  Baltimore,  Md. ;  W.  Y.  Ellett, 
Elmira,  N.  Y.;  F,  C  Mason,  New  York;  G.  F.  McDonald,  Ottawa, 
Canada ;  William  Crane,  Erie,  Pa.  Next  year's  convention  will  be 
held  at  Atlantic  City,  N.  J.,  the  date  to  be  announced  later. 

THE  PRESIDENT'S  TROLLEY  ACCIDENT.— Tht  finding  in 
the  inquest  following  the  accident  in  which  President  Roosevelt's 
body-guard,  William  Craig,  was  killed  here  early  in  September,  filed 
on  October  15,  says  that  the  "unlawful  acts  of  James  T.  Kelly,  con- 
ductor, and  Euclid  Madden,  motorman,"  of  the  electric  car  which  ran 
into  the  President's  carriage,  "contributed"  to  the  death  of  Mr.  Craig. 
The  finding  was  by  Special  Justice  Hibbard,  who  states  that  the 
horses  attached  to  the  President's  carriage  were  going  at  the  rate  of 
six  miles  an  hour,  and  the  car  at  from  15  to  25  miles  an  hour.  He 
also  finds  that  there  was  a  misunderstanding  on  the  part  of  the  street- 
car companies  of  the  city  as  to  what  thoroughfares  were  to  be  closed 
to  traffic  during  the  President's  visit.  No  evidence,  the  report  says, 
was  found  to  show  that  the  car  was  not  running  at  regular  schedule, 
or  that  the  officials  of  the  road  had  given  any  orders  for  it  to  be  run 
otherwise  than  under  normal  conditions. 


A.  I.  E.  E.  LOCAL  AT  PITTSBURG.— The  committee  of  the  In- 
stitute on  local  organization  had  a  meeting  under  its  auspices  at 
Pittsburg,  on  October  13,  where  there  gathered  together  over  125 
young  men,  mostly  college  graduates,  at  the  call  of  the  chairman  of 
the  committee  on  local  organization.  The  meeting  was  called  to  order 
by  the  chairman,  who  made  a  few  remarks  about  the  scope  of  the 
work  of  the  American  Institute  of  Electrical  Engineers,  the  advan- 
tages of  membership  in  it,  followed  by  an  address  by  the  president, 
Mr.  Scott,  reading  of  the  paper  prepared  by  Mr.  Lamme,  and  dis- 
cussion of  it  by  Messrs.  Lincoln,  Scott,  Storer  and  others.  After 
the  meeting,  a  large  number  of  application  blanks  for  membership 
in  the  Institute  were  given  away,  and  demands  for  more  were  regis- 
tered. The  meeting  was  a  great  success,  and  a  temporary  committee 
was  elected  to  meet  and  prepare  a  scheme  for  organization  and  to 
call  the  next  meeting,  announce  speakers,  etc. 


TELEPHONY  IN  NEW  YORK.— The  new  International  Tele- 
phone Company,  with  a  mortgage  of  $100,000,000,  proposes  to  give 
New  York  City  a  taste  of  independent  telephony.  The  officers  are  : 
President,  S.  B.  Rinehart,  of  Waynesborough,  Pa.,  president  of  the 
Frick  Company  and  Citizens'  National  Bank  of  Waynesboough; 
vice-president,  Charles  W.  Mackay,  of  New  York;  treasurer,  Will- 
iam B.  Ehlen,  of  Baltimore,  Md.  Secretary  Fay  states  that  the  com- 
pany was  originally  organized  to  manufacture  the  patents  of  Ellis  F. 
Frost,  of  Washington,  and  it  was  later  decided  to  entc"  *he  telephone 
field,  using  the  devices  invented  by  Mr.  Frost.  These  include  a  com- 
bined transmitter  and  receiver,  and  a  circuit  system  that  are  said 
to  cost  one-half  the  price  charged  for  the  ordinary  desk  telephones, 
and  a  cable  and  battery  system,  for  which  the  claim  is  made  that  the 
cost  of  construction  and  maintenance  will  be  one-half  that  of  the 
cheapest  telephone   system  in   use   to-day.     Mr.   Fay  said  that  the 


BELATED  TRANSFORMER  PATENT.— In  our  issue  of  May  3, 
notice  was  made  of  a  fundamental  transformer  patent,  granted  April 
22,  to  Elihu  Thomson,  on  an  application  filed  Novembei  2,  1885. 
Owing  to  the  interest  in  this  patent,  we  reprint  below  from  the  cur- 
rent issue  of  the  American  Electric  and  Automobile  Patents 
Monthly  a  list  of  the  references  cited  in  examination  of  the  applica- 
tion: Interference  with  application  of  K.  Zipernowsky  and  M.  Deri, 
Buda-Pest,  Hungary  and  Vienna,  Austria;  C.  F.  Brush,  Qeveland, 
Ohio;  W.  E.  Sawyer,  Washington,  D.  C;  W.  K.  Freeman,  Astoria, 
N.  Y.;  A.  Bernstein,  Boston,  Mass.;  R.  M.  Hunter,  Philadelphia, 
Pa.;  patent  to  Gaulard  and  J.  D.  Gibbs,  Middlesex  County,  England, 
351,589,  October  26,  1886;  E.  Thomson  and  E.  T.  Houston,  L>-nn, 
Mass. ;  R.  N.  Dyer,  Menlo  Park,  N.  J. ;  T.  A.  Edison,  Llewellyn  Park, 
N.  J.;  Westinghouse  Electric  Company,  Pittsburg,  Pa.,  Decision 
favorable  to  Thomson. — Telegraphic  Journal,  April  i,  1879,  P-  ii7- 
Brush,  219,209,  September  2,  1879.  Edison,  265,786,  October  10,  1882; 
278,418,  May  29,  1883;  287,516,  October  30,  1883.  See  R.  Kennedy's 
article  in  London  Electrical  Review.  Zipernowsky  and  Deri,  3.379, 
1885,  England;  33,951,  1885,  Germany.  Elektrotedinischer  Zeitung, 
1885,  pp.  290,  286-390. 

BREMER  ARC  LAMP.— A  patent,  issued  October  14  to  Hugo 
Bremer,  Neheim,  Germany,  relates  to  the  manufacture  of  composite 
electrodes  of  arc  lamps,  the  claims  covering  a  self-flushing  electrode 
containing  an  intimate  mixture  of  carbon  and  an  akaline  earth  fluoride 
in  excess  of  10  per  cent.,  with  or  without  from  one  to  three  per  cent. 
of  a  compound  of  boron,  potassium  or  sodium.  From  20  to  50  per 
cent,  of  calcium  or  magnesia  fluoride  is  mixed  with  calcined  carbon, 
and  to  avoid  any  tendency  to  flicker  of  an  arc,  there  is  added  from 
one  to  three  per  cent,  of  borax,  boric  acid,  or  potassium  or  sodium 
carbonate  or  silicate.  The  high  chemical  affinity  between  the  fluoride 
and  the  calcium  causes  the  calcium  fluoride  for  the  most  part  to  re- 
main undecomposed  even  in  the  temperature  of  the  arc.  Such  vapors 
of  the  fluoride  as  may  form  and  condense  at  the  slightly  colder  edges 
of  the  carbon  again  become  liquid  and  fall  in  drops,  carrying  with 
them  any  small  particles  of  solid  slag  which  may  have  been  de- 
posited by  the  metallic  oxide.  In  this  way  the  calcium  fluoride  acts 
not  only  as  a  means  for  increasing  the  light  yielded  by  the  arc,  but 
also  as  a  flux  for  the  alkaline  earths,  so  that  a  much  larger  percent- 
age of  such  material  as  fluoride  of  calcmm  may  be  used,  or  of  various 
other  of  the  alkaline-earth  compounds — such,  for  instance,  as  cal- 
cium carbonate.  Moreover,  the  presence  of  the  fluorine  results  in  a 
warm,  soft,  yellowish-red  light,  approximating  the  color  of  sunlight. 
Thus  an  arc  is  obtained  of  high  light  efficiency,  of  agreeable  color 
and  very  constant  in  its  operation,  and  electrodes  which  keep  them- 
selves free  from  accumulating  slag.  Fluorides  of  certain  other  metals 
or  alkaline  earths  may  be  employed,  provided  they  are  selected  with 
a  view  to  producing  the  required  Arid  slag  and  flu.x. 


Letter  to  the  Editors. 


High-Potential  Effects. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — In  the  Electrical  World  and  Engineer  of  August  23,  1902. 
under  the  title,  "Geissler  Tube  and  Condenser  Eft'ects."  I  described 
the  effect  on  a  rotating  disc  having  a  small  piece  of  mica  with  tinfoil 
glued  to  each  of  its  opposite  faces,  when  one  piece  of  tinfoil  was  con- 
nected first  to  the  one  side  of  a  spark-gap  under  a  disc,  and  then  to 
the  other  side.  The  piece  of  tinfoil  on  the  side  opposite  to  that  which 
ws  attached  to  an  electrode  was  earthed. 

What  follows  gives  the  results  obtained  when  the  secondary  of  a 
small  high-potential  coil  was  attached  to  the  electrodes  under  a  ro- 
tating disc,  an  end  to  each  electrode.  The  condenser  of  the  high- 
potential  arrangement  consists  of  two  Leyden  jars.  The  sparkj  are 
made  between  small  steel  balls.  There  is  nothing  unusual  about  the 
construction  of  the  high-potential  coil,  it  consisting  of  the  ordinary 
primary  and  secondary.  Two  Leyden  jars  are  used  to  increase  the 
capacity. 

I  found  that  the  disc,  when  connected  up  as  above  described, 
rotated  from  perfect  rest  always  in  one  direction ;  but  if  started  in 
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the  opposite  direction,  the  velocity  increased  and  it  continued  to  rotate 
that  way.  When  rotating,  say,  from  left  to  right  from  rest,  and 
(hen  allowed  to  come  to  perfect  rest  by  cutting  off  the  current  in  the 
primary  of  the  induction  coil  or  by  using  a  blower  as  formerly  de- 
scribed, upon  reversing  the  current  in  the  primary  of  the  coil,  the  disc 
would  start  and  rotate  from  right  to  left.  The  rotations  were  all 
rapid,  which  is  partly  owing  to  having  increased  the  current  in  the 
primary  of  the  induction  coil  in  order  to  keep  up  the  snapping  spark- 
between  the  two  balls  in  the  primary  of  the  high-potential  coil.  The 
disc  used  was  a  very  fine  one  and  gave  with  the  induction  coil  alone- 
rapid  rotations. 

It  was  clearly  shown  that  there  is  a  main  discharge  from  each  side 


of  the  secondary  of  the  high-potential  coil,  similar  to  the  discharge 
from  the  secondary  of  an  induction  coil,  but  of  higher  potential : 
and  that  either  the  reversals  as  they  appear  in  Geissler  tubes  when 
connected  in  the  secondary  of  the  high-potential  coil  are  superin- 
duced on  the  main  discharges,  or  there  is  an  infinitesimal  period  of 
time  between  a  main  and  a  reversal  discharge. 

The  induced  reversals  in  the  Leyden  jar  of  an  influence  machine 
occur  at  exit  of  the  charges,  a  reversal  on  each  side  for  each  discharge. 
That  it  takes  place  at  the  e.xit  of  the  charges  leads  to  the  belief  that 
they  occur  after  the  main  discharges,  their  images,  as  it  were,  appear- 
ing in  the  secondary  discharges  of  the  high-potential  coil. 

B.M.TiMORF..  Md.  Alfred  G  Dell. 


Dynamos,  Motors  and  TRANSFORMtTRs. 
•  J  A' tit'  Mcllwd  for  Starting  Induction  Motors. — Schwartz. — An 
illustrated  article  in  which  he  first  discusses  the  methods  which  have 
been  used  to  start  single-phase  motors.  In  the  first,  the  single-phase 
motor  is  provided  with  an  artificial  winding,  which  is  displaced  in 
space  by  90  degrees  against  the  main  normal  winding,  and  this  wind- 
ing is  supplied  with  a  current  displaced  in  phase  against  the  main 
current.  The  disadvantage  of  this  arrangement  is  the  very  large 
starting  current.  A  second  method  consisted  in  combining  the  prin- 
ciple of  the  alternating-current  commutator  motor  with  that  of  the 
induction  motor,  the  motor  being  started  as  a  commutator  motor; 
mechanical  and  electrical  complications  are  the  disadvantages.  A 
third  method  is  to  start  the  motor  unloaded  and  to  load  it  when  it 
has  run  up  to  full  speed.  In  principle  the  author's  new  method  be- 
longs to  this  third  class.  To  explain  its  principle  he  assumes  a 
bipolar  non-synchronous  single-phase  motor,  with  short-circuited 
armature.  If  the  armature  is  at  rest  and  the  stator  current  is 
switched  on,  a  strong  current  is  induced  in  the  squirrel-cage  arma- 
ture.    This  is  indicated  in  the  adjoining  diagram,  in  which,  for  the 
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.STARTING    INDUCTION    MOTOK.s. 

.sake  of  illustration,  the  external  circle  represents  the  front  short- 
circuiting  ring  and  the  internal  circle  represents  the  rear  one.  F"or 
the  sake  of  clearness  the  stator  is  represented  by  two  poles.  When 
the  rotor  is  at  rest,  all  lines  of  force  pulsate  in  straight  lines  con- 
necting the  two  poles.  The  winding.  ri/»,  is  cut  by  all  lines  of  force, 
so  that  the  maximiun  e.  m.  f.  is  induced  in  it,  while  no  c.  m.  f.  is 
induced  in  cd.  The  currents  in  the  bars  on  the  armature  (repre- 
sented by  the  radii)  flow  in  the  indicated  directions.  Those  parts  of 
the  short-circuiting  rings  in  which  the  current  flows  in  a  clock-wise 
direction,  is  indicated  as  dark  black,  while  in  the  other  parts  of  the 
short-circuiting  rings  the  currents  have  the  opposite  direction.  The 
rings,  therefore,  have  a  tendency  to  move,  but  cannot  do  so,  as  long 
as  there  is  equilibrium.  l'"xperiments  have  shown  that  a  very  small 
lateral  direction  of  the  armature  in  the  one  or  the  other  direction  is 
sufficient  to  break  the  unstable  equilibrium  and  to  start  a  rotation  of 
the  rotor.  As  soon  as  the  position  of  the  rotor  is  somewhat  un- 
symmctrical,  the  one  short-circuiting  ring  will  be  outside  of  the  field 
aiu!  the  otlicr  ring  can  follow  the  impulse  which  acts  on  it.  More- 
over, the  rotor  and  stator  currents  tend  to  repel  one  another,  like 
the  primary  and  secondary  of  a  transformer,  but  they  cannot  follow 


this  force  as  long  as  the  position  is  unsymmetrical.  In  order  to 
really  start  the  motor,  it  is  necessary  to  lengthen  the  axle  of  the 
rotor  and  to  arrange  so  that  the  rotor  can  easily  move  in  the  axial 
direction.  The  first  part  of  the  process  consists  in  pushing  ihe  rotor 
out  of  iis  normal  position  in  the  axial  direction,  when  the  stator  6eld 
is  supplied  with  current.  When  the  rotor  is  pushed  out  it  is  suffi- 
cient to  move  the  rotor  by  one-half  or  three-quarters  of  a  revolution 
by  hand  or  by  mechanical  means,  and  the  rotor  then  comes  up  to 
speed.  When  it  reaches  synchronism,  the  rotor  is  drawn  back  auto- 
matically into  its  former  normal  position.  The  fact  that  the  rotor 
runs  up  when  out  of  its  position,  is  explained  as  follow :  It  is  known 
that  single-phase  motors  without  auxiliary  winding  run  up  in  speed 
when  they  are  given  a  small  push,  provided  the  phase  difference 
between  e.  m.  f.  and  current  in  the  rotor  has  a  certain  critical  value ; 
Arno  states  that  the  phase  difference  of  68  degrees  is  the  best,  and 
he  accomplishes  this  by  inserting  a  resistance  in  the  rotor;  in  the 
present  case  the  displacement  of  the  rotor  out  of  the  field  causes  a 
diminution  of  the  self-induction,  which  has  the  same  effect.  In  this 
way  the  rotor  runs  up  to  synchronism  when  not  in  its  normal  position 
in  the  field ;  when  sjmchronism  is  nearly  reached,  the  rotor  curren; 
is  very  small,  and  the  magnetic  attraction  acting  upon  the  iron  core 
now  prevails  and  the  rotor  is  drawn  into  its  normal  position  in  the 
field ;  at  this  moment  the  coupling  of  the  rotor  to  its  load  is  auto- 
iratically  accomplished  by  a  special  mechanical  device  which  i^ 
described  in  detail  and  illustrated ;  this  device  makes  it  impossible 
that  the  coupling  can  take  place  at  an  earlier  moment.  The  fir.st 
small  motion  of  the  rotor  when  it  is  out  of  its  normal  position  ma\ 
be  produced  by  hand,  or  in  the  ordinary  way  by  adding  to  the  rotor 
an  auxiliary  phase  which  may  be  very  small  in  this  case,  mucl- 
smaller  than  in  the  ordinary  single-phase  motors.  Furthermore,  i: 
is  possible  to  place  a  piece  of  iron  on  the  armature  axle,  which  has  ar. 
important  ffect  on  the  starting.  By  this  arrangement  a  good  stan 
ing  torque  is  obtained  with  a  considerable  decrease  of  the  starting 
current,  so  that  it  is  possible  to  provide  larger  motors  also  with  .. 
short-circuited  armature.  If  this  piece  of  iron  is  provided  with  r, 
winding,  there  is,  so  to  speak,  an  auxiliary  armature  which  may  be 
used  to  further  increase  the  starting  torque.  By  suitably  choosinp 
the  resistance  of  this  winding,  it  is  possible  to  make  the  maximuir 
starting  torque  take  place  at  the  first  moment  when  the  rotor  1- 
started.  After  the  motor  has  run  up  to  normal  speed,  this  auxiliary 
winding  is  superfluous  and  is  disconnected,  which  is  done  automatic 
ally  when  the  rotor  is  drawn  into  the  field  in  the  axial  direction. — 
Elck.  Zeii  .  September  4. 

Ucyland   Motor. — An  account   of  the  discussion  which   followed 
the  reading  of  the  paper  of  Heyland  at  the  annual  metting  of  th<* 
(fcrman  Ass<x:iation  of  Electrical   Engineers.     The  paper  itself  h.-i- 
already  been  abstracted  in  the  Digest.     Georges  referred  to  his  old 
motor,  built  in  1891  ;  he  did  not  follow  up  the  matter  on  account  of     i 
the  greater  complications  of  this  type  of  motor,  compared  with  the 
•ordinary   induction   motor;   the  Heyland   motor   represents  a   com 
bination  of  the  Georges  motor  and  the  induction  motor;  to  under 
stand  its  action,  it  is  easiest  to  assume  two  separate  windings,  one  1 

being  connected  to  the  commutator  and  the  other  being  a  short-  ^| 
circuit  winding.  He  says  the  Heyland  motor  might  be  called  a  shunt  ^B 
motor,  in  which  the  winding  connected  to  the  commutator  is  sup- 
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plied  with  an  essentially  constant  voltage ;  he  suggests  also  investi- 
gating an  analogous  series  motor.  Heyland  replied  that  his  motor 
is  of  an  essentially  different  type  from  the  Georges  motor;  a  part 
of  the  observations  made  vi^ith  the  latter  are  also  valid  for  the 
former,  but  in  entirely  different  proportions;  his  motor  is  essentially 
an  induction  motor.  Eichberg  said  that  he  had  repeated  the  experi- 
ments of  Georges  and  found  that  there  were  no  sparks  whatever 
when  the  speed  was  one-third  of  synchronism;  he  thinks  that  the 
Heyland  arrangement  has  the  disadvantage  that  a  small  value  of  the 
resistance  connected  in  shunt  with  the  commutator  segments  is  un- 
satisfactory for  starting,  while  with  a  high  resistance  the  behavior 
at  full  speed  is  worse;  he  says  that  the  characteristic  feature  of  the 
Heyland  motor  lies  in  the  fact  that  the  excitation  is  made  from  the 
rotor,  and,  therefore,  with  an  essentially  smaller  frequency ;  from 
this  results  a  smaller  number  of  voltamperes.  Heyland  says  he  thinks 
it  is  possible  to  build  ordinary  commutator  motors  for  three-phase 
currents,  and,  perhaps,  also  for  single-phase  current,  which  do  not 
spark;  it  will  only  be  necessary  to  choose  the  number  of  segments 
so  large  that  the  reactance  voltage  of  the  coil  between  the  segments 
is  below  a  certain  limit;  it  is  different  with  the  Heyland  motor,  as 
the  so-called  reactance  voltage  may  have  any  value,  and  the  number 
of  segments  is  influenced  only  by  the  ohmic  loss  of  voltage  in  the 
winding  and  can  be  made  very  small.  Arnold  referred  to  experi- 
ments with  a  5-hp  single-phase  commutator  motor,  as  built  by  the 
Wagner  Company;  he  applied  the  Heyland  compensation  to  it  by 
inserting  resistances  between  the  commutator  segments  instead  of 
short-circuiting  them ;  the  power  factor  could  thus  be  brought  to 
nearly  unity;  but  the  current  which  had  to  be  supplied  to  the  rotor 
was  relatively  large ;  by  changing  that  current  the  speed  can  be 
regulated;  at  no-load  the  speed  changes  between  1,400  and  1,700 
when  the  rotor  current  is  changed  from  o  to  115  amperes;  the 
synchronous  speed  was  1,500,  so  that  considerable  over  synchronism 
was  obtained ;  this  was  the  greater,  the  greater  the  resistance  be- 
tween the  segments.  It  is  peculiar  that  with  a  loaded  motor  the 
speed  decreases  with  increasing  rotor  current.  He  does  not  think 
that  the  Heyland  'evice  is  suitable  for  small  motors,  but  that  it  is 
of  value  for  large  motors,  and  that  the  compensation  and  compound- 
ing of  the  generators  has  a  great  future.  In  reply  to  a  question. 
Heyland  said  that  his  generators,  when  operated  in  parallel,  run  non- 
synchronously,  just  like  ordinary  induction  motors;  they  generate 
their  magnetizing  current  themselves ;  if  the  speed  of  all  machines 
is  held  constant,  the  frequency  of  the  generated  current  decreases 
with  the  load  and  the  slip.  If  the  non-synchronism  of  the  different 
machines  differs,  i.  e.,  if  the  speed  of  the  one  or  the  other  machines 
varies,  the  frequency  attains  an  average  value,  in  the  quicker  ma- 
chines the  field  lags  more  and  the  machine  is  automatically  loaded 
to  a  greater  degree.  It  is  impossible  for  machines  working  in 
parallel  to  fall  out  of  step ;  sparking  is  also  excluded.  Ziehl  made 
some  remarks  on  the  speed  regulation  of  these  machines ;  with  a  four- 
pole  motor  at  1,500  revolutions,  he  has  found  that  without  the 
shifting  of  the  brushes  it  could  be  brought  up  to  2,500  to  3,000  revolu- 
tions. The  speed  variation  due  to  shifting  of  the  brushes  is  very 
peculiar;  if  the  position  of  the  brushes  is  changed,  the  speed  varies 
according  to  a  distinct  law.  When  all  three  brushes  have  been  shifted 
around  by  a  full  revolution,  there  is  a  periodic  change  of  the  number 
of  revolutions,  the  number  being  sometimes  positive  and  sometimes 
negative ;  when  changing  from  positive  to  negative,  the  machine  is 
entirely  at  rest. — EWk.  Zeit.,  August  21. 

Bearings. — Dettmar. — An  illustrated  description  of  an  apparatus 
for  testing  bearing  oils  and  bearing  metals.  He  tested  several  kinds 
of  oil  and  has  found  that  there  is  no  relation  whatever  between  the 
quality  of  the  oil  and  its  price.  Among  six  sorts  which  are  suit- 
able, he  found  the  cheapest  one  to  be  the  best,  while  the  most  ex- 
pensive one  was  the  next  one  in  quality.  The  Lahmeyer  Company 
has  changed  the  kind  of  oil  which  they  use,  which  represents  a 
saving  of  $500  per  year. —Elck.  Zeit.,  August  21. 

REFERENCE. 

Induction  Motor. — Bodensteiner. — An  article  giving  in  diagrams 
the  results  of  tests  of  the  losses  in  a  170-hp  500-volt,  slow-speed, 
three-phase  induction  motor.— Elck.  Zeit.,  August  21. 

Lights  and  Lighting. 

Lighting. — Lummer. — A  very  long,  illustrated  lecture  held  at  a 
conversazione  of  the  Berlin  Electrical  Society,  on  "The  Aims  of 
Lighting  Engineering."  After  a  historical  introduction,  he  discusses 
the  measurements  of  light:  the  Bunsen  and  the  Lummer-Brodhun 


phoiouiclers,  the  Hefner  unit  of  light,  and  gives  in  a  table  the  fol- 
lowing series  of  the  photometric  economy  of  the  usual  sources  of 
light,  the  figures  representing  the  price  in  cents  per  Hefner  candle- 
hour,  based  on  the  average  prices  m  Berlin :  Incandescent  gas  light, 
0.65;  Bremer  arc  light,  0.5  to  0.75;  arc  light  without  globe,  1-25; 
acetylene  incandescent  light,  1.5;  kerosene,  1.75;  arc  light  with 
globe,  1.75;  Nernst  lamp,  2.5;  ordmary  electric  incandescent  lamps, 
3.5  to  5.0;  acetylene,  3.75;  argand  burner  gas  light,  3.25;  bat-wing 
burner  gas  light,  5.25.  He  then  discusses  the  nature  of  the  differ- 
ent sources  of  light :  luminescence  and  lighting  due  to  heating.  He 
then  deals  with  the  physical  principles  of  light  and  heat  radiation, 
proves  the  existence  of  invisible  heat  rays  and  discusses  the  separa- 
tion of  heat  and  light  rays  by  absorption  of  the  heat  rays  in  water, 
etc.  He  distinguishes  between  red  heat  and  gray  heat  (just  before 
red  heat;  and  analyses  the  physiological  phenomena.  He  discusses 
Kirch.ioff's  law  of  absorption  and  emission  of  light,  and  speaks  at 
length  on  the  absolutely  black  body  and  its  realization  in  practice ; 
he  discusses  the  distribution  of  the  energy  in  the  spectrum  of  the 
black  body,  the  laws  of  radiation  of  bright  platinum,  the  laws  re- 
ferring to  the  energy  maximum  and  the  formula  for  the  distribution 
of  energy.  He  shows  how  these  formulas  can  be  used  to  determine 
the  temperature  of  a  black  body  from  its  radiation.  With  the  use 
of  such  theories  the  temperature  of  lights  can  be  determined,  or  at 
least  given  within  limits :  arc  lamp  between  4,200  and  3.750°  C, 
Nernst  lamp  2,450  to  2,200,  Welsbach  light  2,450  to  2.200,  ordinary 
incandescent  electric  light  2,100  to  1,875,  candle  1,960  to  1,750,  ar- 
gand lamp  1,900  to  1,700.  The  temperature  of  the  sun  and  of  fixed 
stars  has  also  been  determined,  that  of  the  sun  is  about  6,000  de- 
grees. Some  of  the  fixed  stars  have  a  temperature  higher  than  that 
of  the  sun  by  several  thousand  degrees.  He  remarks  that  the  present 
art  in  lighting  is  still  far  from  the  ultimate  in  the  production  of 
light  without  heat.  He  then  discusses  the  dependency  of  the  illu- 
mination upon  the  temperature.  The  total  radiation  is  proportional 
to  the  fourth  power  of  the  absolute  temperature,  the  product  of  the 
absolute  temperature  and  of  the  wave  length  at  which  the  energy 
has  a  maximum,  is  constant ;  the  maximum  energy  is  proportional 
to  the  fifth  power  of  the  temperature,  while  the  energy  physiologic- 
ally felt  as  light  increases  still  more  quickly  with  the  temperature. 
In  the  yellow  part  of  the  spectrum  the  illumination  is  doubled  if  the 
temperature  of  the  black  body  is  increased  from  1,800  to  1,875  de^ 
grees,  i.  c.,  by  about  4  per  cent.  Concerning  the  total  illumination, 
he  states  that  if  the  temperature  is  increased  from  2,000  to  4,000'  C, 
i.  e.,  in  the  ratio  l  to  2,  the  illumination  is  increased  in  the  ratio  i 
to  4,000 ;  the  carbon  in  arc  lamps  has  a  temperature  of  4.000  degrees, 
the  filament  of  an  incandescent  lamp  2,000  degrees,  hence  the  arc 
lamp  emits  per  unit  of  surface  about  4,000  times  more  light  than  the 
incandescent  lamp.  The  sun  which  glows  at  6,000  degrees,  emits 
600,000  times  the  illumination  per  unit  of  surface  of  the  incandescent 
lamp.  The  aim  of  the  light  engineers  should  be  to  find  substances 
which  can  be  heated  up  to  6,000  degrees  without  being  destroyed. 
as  at  this  temperature  the  energy  maximum  is  within  the  visible 
spectrum  at  the  part  where  our  eye  is  most  sensitive.  Three  over- 
head incandescent  lamps,  each  of  300  hours'  life,  are  more  economical 
than  one  normally  burning  lamp  of  1,000  hours'  life.  In  practice,  a 
similar  thing  is  often  J  one,  by  using  105  or  100- volt  lamps  in  lio- 
volt  installation.  This  use  should  be  made  a  principle.  The  larger 
sale  of  lamps  of  limited  life  would  tend  to  reduce  the  selling  price. 
The  advantages  of  the  Nernst  lamp  are  due  to  its  elevated  temper- 
ature. Concerning  the  temperature  of  the  osmium  lamp,  nothing 
definite  is  yet  known.  The  highest  temperature  on  the  earth  is  in 
the  arc  lamp.  The  introduction  of  suitable  salts  in  the  electric  arc 
is  a  distinct  progression,  because  more  favorable  substances  are  used 
for  producing  the  light.  The  vapors  of  the  lithium  and  strontium 
salts  heated  in  the  arc  to  enormous  temperature  do  not  emit  a  con- 
tinuous spectrum,  but  mainly  colored  light.  These  arc  lamp?  be- 
come similar  to  the  Geissler  tubes,  in  which  the  gas  in  the  dilute 
state  is  •;xcited  to  light  emission  by  electro-luminescence.  These 
newest  arc  lamps  represent  a  connecting  link  between  the  light  due 
to  heat  and  that  due  to  the  luminescence  of  colored  vapors.  The 
mercury  vapor  lamp  seems  to  be  a  pure  luminescence  lamp.  If  this 
is  so,  the  light  would  be  entirely  due  to  free  vibrations  of  el  'ctrons. 
while  in  the  ordinary  sources  of  light  there  are  forced  oscillations 
of  the  electrons,  caused  by  the  molecular  movement,  due  to  heat. 
The  paper  contains  a  very  large  amount  of  information,  and  in  an 
appendix  is  given  a  long  list  of  references  to  publications  and  papers 
on  this  subject. — Eleh.  Zeit..  .\ugust  28.  September  4. 
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Osmium  Lamp. — An  article  giving  a  report  of  a  German  daily 
paper  concerning  the  osmium  lamp.  The  German  Incandescent  Gas 
Light  Company,  which  owns  the  patent  right  for  the  osmium  lamp, 
no  longer  enjoys  its  former  remarkable  financial  condition; 
it  paid  dividends  up  to  130  per  cent,  several  years  ago,  28  per  cent, 
a  year  ago,  and  probably  less  this  year.  The  chief  reason  is  the  un- 
certainty concerning  the  osmium  lamp  on  which  exceedingly  san- 
guine expectations  had  been  based.  In  the  report  of  the  company,  of 
1900-1901,  it  had  been  stated  that  it  was  hoped  to  so  increase  the 
manufacture  of  this  lamp  in  the  winter  season  as  to  yield  profits  in 
the  new  year.  As  recently  as  July  last  the  company  repeated  the 
assertion  that  the  lamp  would  be  placed  on  the  market  in  the  coming 
season,  and  a  few  days  ago  it  was  stated  by  the  company  that  the 
prices  and  conditions  of  sale  have  not  yet  been  fixed.  The  chief 
obstacle  seems  to  lie  in  the  impossibility  of  constructing  lamps 
having  a  sufficiently  high  electrical  resistance,  as  the  osmium  wire  is 
either  so  long  or  so  thin  that  at  white  heat  it  is  unable  to  retain  its 
original  shape.  The  company  claims  to  have  surmounted  the  diffi- 
culty.— Lond.  Elec,  October  3. 

REFERENCE. 

Suspension  of  Incandescent  Lamps. — An  illustrated  description  of 
a  method  used  by  a  French  company  for  the  suspension  of  incan- 
descent lamps.  It  enables  one  to  set  a  lamp  in  a  certain  position, 
according  to  the  requirements  of  the  case,  and  to  light  and  ex- 
tinguish it  in  any  position.  In  a  spherical  wooden  box  there  is  a 
movable  globe,  to  which  is  fixed  the  support  for  the  lamp. — L'Ind. 
Elec,  August  25. 

Traction. 

Taeggi  High-Speed  Telpher  Postal  System.— Dicby.— An  illus- 
trated description  of  the  scheme  proposed  by  Taeggi  for  the  trans- 
mission of  letters,  newspapers  and  parcels  along  an  aerial  electric 
railway,  at  speeds  as  high  as  400  km.  per  hour.  The  system  is  now 
under  the  consideration  of  an  expert  committee,  appointed  by  the 
Ilaiian  Postal  Minister.  The  area  to  be  served  is  divided  into  dis- 
tricts of  varying  importance,  the  less  important  connections  branch- 
ing off  from  the  main  lines.  The  "aerial  way"  consists  of  four  wires, 
which  also  act  as  conductors;  on  the  two  lower  wires  run  the  roller 
or  trailer  wheels  of  the  despatch  box,  while  the  top  wires,  which  are 
placed  sideward,  carry  the  motor  or  driving  wheels.  Three  other 
wires  are  the  main  feeders  for  the  supply  of  high-tension,  three- 
phase  current  of  5,000  volts  to  transformers,  reducing  the  voltage 
to  260,  from  which  the  current  is  taken  to  the  two  upper  and  one  of 
the  two  lower  wires,  mentioned  before,  for  supplying  the  motor  of 
the  despatch  box.  The  despatch  boxes,  consisting  of  the  dust  and 
damp-proof  case  of  the  driving  motor,  and  the  trailer  box  which 
carries  the  letters,  are  of  aluminum ;  the  weight  to  be  carried  by  the 
aerial  wires  is  80  lbs.,  including  the  letters.  The  construction  of  the 
aerial  way  is  shown  in  illustrations.  Some  critical  remarks  are 
added.  It  is  doubted  whether  a  speed  of  250  miles  per  hour  is  an 
economic  possibility,  even  should  the  unknown  difficulties  of  current 
collection  at  such  speeds  be  overcome.  The  condition  of  the  success 
would  lie  in  its  having  plenty  of  work  spread  over  long  hours,  with 
the  heavier  matter,  now  sent  by  book  and  pencil  post,  sandwiched  in 
between  the  rushes  of  business  correspondence — Lond.  Eng'ing, 
September  26. 

Electric  Brakes. — Fawcus. — An  article  referring  to  a  recent  tram- 
way accident  at  Glasgow.  It  is  said  that  if  a  car  can  be  prevented 
from  running  backwards  after  it  has  once  stopped,  without  the  use 
of  the  mechanical  brake,  a  good  deal  is  accomplished  in  the  direction 
of  security  against  such  accidents.  With  the  ordinary  simple  form 
of  electric  brake,  that  is,  when  the  motors  generate  current  to  be 
absorbed  in  a  resistance,  the  motors  should  be  so  connected  that  the 
armature  of  each  excites  the  field  of  the  other,  when  running  in 
parallel,  as  shown  in  Fig.  i.  If  the  direction  of  rotation  be  reversed, 
bv  the  car  running  backwards  and  without  the  position  of  the  con- 
troller handle  being  altered,  the  motors  will  excite  and  run  short- 
circuited  on  one  another,  as  shown  in  Fig.  ?.,  and  the  car  will  be  pre- 
vented from  making  any  appreciable  progress.  In  the  explanation, 
it  is  assumed  that  the  armature  of  one  generates  sufficient  e.  m.  f. 
with  the  residual  field  to  send  a  current  in  the  opposite  direction 
through  the  field  of  2.  This  is  sufficient  to  start  the  armature  of  2, 
generating  in  the  same  direction  as  before  (both  its  direction  of 
rotation  and  field  being  reversed),  and  exciting  field  i.  whose  polarity 
remains  the  same.  With  this  arrangement  it  would  be  advisable 
for  the  motor  man  to  always  use  his  electric  brake  when  stopping, 


and  to  keep  his  controller  in  the  brake  position  until  restarting  the 
car. — Lond.  Elec.  Rev.,  September  26. 

REFERENCES. 

Surface  Contact  Systems. — Paul. — An  illustrated  article  in  which 
he  critically  discusses  the  Diatto  system,  the  Dolter  system  and  the 
system  of  the  Lorain  Steel  Company. — L'Ind.  Elec,  August  25. 

Automobiles. — Hospitalier. — A  very  long  article,  in  which  he  dis- 
cusses the  use  of  electric  devices  on  automobiles  with  heat  engines. 
The  part  which  electricity  plays  in  the  automobile  with  heat  engines 
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FIGS.   I    AND  2. — ELECTRIC  BRAKES. 


is  that  of  an  "elastic  organ  interposed  between  the  engine  and  the 
wheels,"  either  for  simple  coupling  only,  or  for  coupling  and  speed 
variation,  or  finally  as  electric  transmission,  the  heat  engine  oper- 
ating a  dynamo  the  direct  current  of  which  feeds  the  motor  or  motors 
acting  upon  the  wheels  by  more  or  less  ingenious  and  more  or  less 
practical  combinations  and  couplings.  These  three  different  appli- 
cations are  discussed  in  detail. — L'Ind.  Elec,  August  25. 

Installations,  Systems  and  Appliances. 

African  Lighting  Station. — Hohl. — A  description  of  the  electric 
lighting  station  of  Lagos,  which  is  the  capital  of  a  British  crown 
colony  in  West  Africa.  The  plant  was  built  by  the  government. 
There  are  three  30-kw,  1,000- volt,  single-phase  alternators.  For 
street  lighting,  ten  circuits  are  used,  each  containing  20  incandescent 
lamps  of  50  cp  and  50  volts  in  series,  each  lamp  being  provided  with 
a  short-circuiting  device.  For  house  lighting,  the  voltage  is  reduced 
to  100,  by  transformers  placed  in  houses  or  in  substations.  The 
price  for  the  kw-hour  is  small  compared  with  the  high  price  for 
fuel ;  it  is  14  cents,  no  rent  being  charged  for  the  meters ;  the  running 
cost  of  the  plant  is  scarcely  paid  for,  but  the  government  is  rich. 
In  this  case  electric  light  is  cheaper  than  kerosene,  and  the  number 
of  connections  therefore  steadily  increases.  Some  load  curves  are 
reproduced. — Elck.  Zcit.,  August  21. 

Electro-Physics  and  Magnetism. 

Rule  of  Maxwell. — Bary. — An  article  on  Maxwell's  rule,  stating 
that  any  circuit  traversed  by  a  current  tends  to  move  and  to  de- 
form in  such  a  way  that  the  flux  which  it  surrounds  becomes  a  maxi- 
mum. He  remarks  that  this  rule  is  not  always  applicable  in  this 
form,  and  should  be  stated  as  follows :  any  current-carrying  circuit 
tends  to  surround  the  maximum  possible  external  flux  and  to  assume 
a  maximum  coefficient  of  self-induction. — L'Ind.  Elec,  August  25. 

REFERENCE. 

Terrestrial  Magnetism. — The  September  issue  contains  a  paper 
in  German,  by  Nippoldt,  on  the  meteorological  nature  of  the  vari- 
ations of  terrestrial  magnetism ;  a  note  by  Beattie  on  work  in  terres- 
trial magnetism  and  atmospheric  electricity  in  South  Africa;  an 
article  by  Hyde  on  Wilson's  account  of  Gibbs's  vector  analysis;  two 
notes  in  French,  by  de  Moidrey,  on  the  amplitude  of  the  daily  os- 
cillation of  the  magnetic  declination  and  its  monthly  inequality,  and 
on  the  secular  variation  of  the  declination  at  Zi-Ka-Wei,  China ;  a 
biographical  sketch,  with  portrait,  of  Sir  Edward  Sabine :  a  note 
by   Hallock   on   the  magnetic   deflection    of  long   steel   wire  plumb 
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lines,  and  a  note  by  McNair  on  the  divergence  of  long  plumb  lines 
at  the  Tamarack  mine. — Terr.  Mag.,  September. 

Electro-chemistry  and  Batteries. 

Copper  Plating. — A  description  of  the  Dessolle  process  of  copper 
plating,  in  which  the  electrolyte  is  projected  under  pressure  against 
the  metallic  object  and  the  anodes.  The  cleansed  articles  are  placed 
in  a  preparatory  "adhesion  bath,"  and  subjected  to  the  action  of  a 
current  of  30  amperes  per  square  meter..  They  are  then  immersed  in 
the  principal  bath,  in  which  jets  of  the  liquid  are  driven  against  the 
surface  and  that  of  the  anodes,  which  effects  the  removal  of  gas  and 
impurities  from  the  bath  and  enables  a  strong  current  to  be  used,  so 
that  a  perfectly  smooth  deposit  of  copper  is  obtained.  A  deposit  of 
i/io  mm.  is  obtained  in  ij^  hours  without  prejudicial  effect.  The 
price  of  plating  metals  with  a  good  deposit  of  copper  does  not  ex- 
ceed two  francs  per  kilogramme  of  deposit,  but  the  economic  ad- 
vantage of  the  Dessolle  process  is  that  there  is  perfect  adhesion  of 
the  deposit,  which  can  be  made  thicker  and  yet  be  durable. — Jour. 
Soc.  Client.  Ind.,  abstracted  in  Lond.  Elec.,  October  3. 

Electrolytic  Reduction  of  Nitric  Acid. — Tafel. — An  investigation 
of  the  alterations  which  nitric  acid  will  undergo  by  electrolysis  in 
the  neighborhood  of  the  cathode,  considerable  amounts  of  sulphuric 
or  hydrochloric  acid  being  present.  A  reduction  will  occur  with  most 
cathodes,  but  these  are  exceptions,  as,  for  instance,  platinum.  The 
mean  products  of  this  process  are  ammonia  and  hydroxylamine, 
whose  ratio  depends  on  a  whole  series  of  factors,  and  varies  to  a 
high  degree. — Zeit.  f.  Anorgan.  Chemie.,  31,  3,  p.  289,  1902;  abstracted 
in  Science  Abstracts,  September. 

REFERENCES. 

Cathodic  Polarisation  in  Dilute  Sulphuric  Acid. — Tafel. — A  Ger- 
man Bunsen  Society  paper  on  a  method  of  measuring  the  polarization 
at  cathodes  of  different  materials,  analogous  to  Caspari's  method  of 
j       the  over- voltage  required  to  develop  hydrogen  at  cathodes  of  diflfer- 
^       ent  materials.    Caspar!  found  that  of  the  metals  investigated  in  pure 
sulphuric  acid,    lead  and  mercury  show   the  highest  over-voltage ; 
these  are  the  same  metals  which  Tafel  found  to  be  the  only  suitable 
j       cathode  materials  for  producing  certain  reductions.    Tafel  uses  com- 
LJ       paratively  high  current  densities,  and   as  anode  a  bright  platinum 
pan,  filled  with  sulphuric  acid,  in  which  the  cathode  is  suspended  in 
a  fixed  position.     He  says  this  method  enables  one  to  measure  the 
polarization  with  an  exactness  of  some  thousandths  of  a  volt. — Zeit. 
'       f.  Elektrochemie,  August  21. 

Hypochlorous  Acid, — Luther.  =— A  German  Bunsen  Society  paper, 
in  which  he  shows  that,  on  the  basis  of  the  measurements  of  Jakow- 
kin  on  the  hydrolysis  of  chlorine  in  aqueous  solutions,  it  is  possible 
to  predetermine  theoretically  the  electromotive  behavior  of  hypo- 
chlorous  acid.  He  makes  some  critical  remarks  on  a  recent  experi- 
mental investigation  of  Mueller  on  the  same  subject. — Zeit.  f.  Elek- 
trochemie, August  21. 

Units,  Measurements  and  Instruments. 

REFERENCES. 

Electrometer. — Grimsehl. — An  illustrated  description  of  a  very 
sensitive  aluminum  foil  electrometer.  In  general  it  is  similar  to 
Kolbe's  electrometer,  but  differs  from  it  in  essential  details. — Phys. 
Zeit.,  September  15. 

Earth  Inductor. — Chabot. — A  brief  illustrated  description  of  a 
rotating  earth  inductor,  in  which  the  uncertain  sliding  contacts  are 
entirely  eliminated. — Phil.  Mag.,  October. 

Miscellaneous. 

reference. 

Electric  Ignition. — Soulier. — An  illustrated  article  on  the  electric 
ignition  of  gas  engines  on  automobiles. — L'Ind.  Elec,  September  10. 


New  Books. 


Uralite. 


UraHte  is  described  by  Mr.  O.  J.  D.  Hughes,  U.  S.  Consul  at 
Coburg,  Saxony,  as  a  new  fire-proof  and  insulating  material.  It  is 
composed  of  asbestos  fibre  with  proper  proportions  of  silicate  and  bi- 
carbonate of  soda  and  a  small  amount  of  chalk.  It  is  the  invention  of 
a  Russian  artillery  officer  and  chemist  named  Imschenetzky.  The 
tests  described  are  quite  striking. 


William  Gilbert,  of  Colchester.  A  Sketch  of  his  Magnetic  Phil- 
osophy. By  Charles  E.  Benham.  Colchester :  Benham  &  Co. 
96  pages. 

This  handsome  little  pamphlet  is  particularly  opportune  in  view 
of  the  renewed  interest  in  the  Colchester  physician  from  the  recent 
publication  of  the  Gilbert  Club  translation  of  his  works ;  indeed,  the 
author  intimates  that  his  little  book  is  intended  as  complementary 
to  this  translation,  its  object  being  to  give  a  popular  sketch  of  Gil- 
bert and  his  philosophy. 

The  author  says  we  must  not  look  to  Gilbert  as  a  great  man  of 
science  in  the  sense  of  one  having  a  genius  for  research.  While  he 
corrected  undoubtedly  a  few  glaring  cases  of  "bad  observation"  on 
the  part  of  other  investigators,  his  own  experiments  were  extremely 
crude,  and  he  was  not  always  specially  accurate.  It  is  true  he  stands 
high  above  all  contemporaries  in  England  in  the  field  of  physical 
science,  but  what  he  laid  the  foundation  of  was  not  so  much  elec- 
tricity as  the  way  which  magnetics  and  electrics  ought  to  be  studied. 
In  other  words,  he  was  not  so  much  a  builder  of  science  as  the 
architect  of  a  truly  scientific  spirit.  His  life  work  consisted  in  the 
doctrine,  new  to  England,  that  all  scientific  knowledge  must  be 
founded  on  practical  experiment  and  observation  alone,  instead  of  on 
speculations  and  theories  evolved  out  of  inner  consciousness — a  prin- 
ciple in  which  he  anticipated  Lord  Bacon. 

It  is  this  aspect  of  Gilbert — as  the  discoverer  of  true  methods  of 
investigation  rather  than  of  unknown  facts  and  phenomena — that 
the  author  presents.  The  titles  of  the  several  chapters  are  as  fol- 
lows :  The  old  magnetic  philosophy ;  the  first  book  of  "De  Magnete" ; 
magnetic  motions  and  electric  force;  the  magnet's  directive  virtue; 
the  variation  of  the  compass ;  the  dip,  "orbs  of  virtue"  and  the  "life 
of  the  universe" ;  the  Copernican  theory. 

While  in  warm  sympathy  wuth  his  subject,  the  author  is  not  chary 
of  criticism  of  some  parts  of  Gilbert'3  great  treatise,  particularly  the 
occasional  inconsistent  relapses  into  the  metaphysical  speculation 
so  severely  condemned  in  others.  An  interesting  fact  is  noted  that 
Galileo  came  into  possession  of  "De  Magnete"  through  having  a 
copy  given  him  by  a  "Peripatetick  philosopher  of  great  fame,"  who 
desired  "to  free  his  library  of  contagion."  It  may  be  added  that 
Gilbert  became  the  champion  in  England  of  Copernicus's  "heretical" 
theories  a  generation  before  Galileo  w^rote  the  celebrated  "Diologo." 
It  is  also  interesting  to  learn  that  from  a  philosophical  club  which 
Gilbert  founded  in  London,  the  Royal  Society  sprang. 


BOOKS  received. 

Reference  Library  of  Modern  Engineering  Practice — Steam, 
Electricity,  Mechanics.  Illustrating  and  Explaining  the  Theory, 
Design,  Construction  and  Operation  of  all  kinds  of  Machinerj-.  By 
Frank  W.  Gunsaulus,  President  Armour  Institute  of  Technology, 
and  25  collaborators.  Chicago :  American  School  of  Correspondence 
at  Armour  Institute  of  Technology.  Ten  Volumes.  About  4.000 
pages  and  2,000  illustrations.    Price,  $40. 
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American  Institute  of  Electrical  Engineers,  Secretary  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Next  meeting  Oct.  24,  paper 
by  C.  P.  Matthews  on  "An  Integrating  Photometer  for  Glow  Lamp 
and  Sources  of  Like  Intensity." 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903. 

National  Electric  Light  Association,  Secretary,  James  B.  Ga- 
boon, 136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903 

Northwestern  Electrical  Association,  Secretary,  Thos.  R 
Mercein,  Milwaukee.  Wis. 

Old-Time  Telegraphers'  and  Historical  Associ.\tion,  Secre- 
tary, John  Brant,  195  Broadway,  New  York. 

The  Electrical  Trades  Society  (member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street. 
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Electric  Storage  Battery  Locomotives. 


By  Thos.  J.  Fay. 

IN  industrial  service  the  trolley  type  of  locomotive  is  objection- 
able primarily  because  the  trolley  wire  is  more  or  less  a  nuisance 
and  generally  in  the  way  of  traveling  cranes  and  other  labor- 
saving  devices,  while  the  fire  risk  is  greater  than  the  average  mill 
owner  cares  to  consider,  particularly  in  the  case  of  cotton  and  flour 
mills.  In  a  coal  mine  a  trolley  locomotive  is  quite  out  of  the  ques- 
tion, and,  indeed,  we  may  also  consider  this  to  be  true  of  the  storage 
battery  type  as  ordinarily  constructed ;  but  storage  battery  locomo- 
tives can  be  made  safe  in  mining  work  by  a  plan  which  the  writer 
has  had  in  mind  for  some  little  time.  This  consists  in  employing 
a  motor  of  the  enclosed  type  submerged  in  oil,  the  battery  and  all  its 
connections  also  being  in  a  bath  of  oil. 

It  is  as  far  back  as  the  year  1887  that  the  writer,  who  was  at  the 
time  superintendent  of  the  Brooklyn  Incandescent  Electric  Light 
Company,  then  using  the  Knowles  storage  battery  system,  experi- 
mented with  storage  batteries  submerged  in  paraflfine  oil.  As  the 
oil  was  lighter  than  the  electrolyte,  there  was  no  displacement  of  the 
latter;  and  since  the  oil  did  not  come  into  contact  with  the  elements, 
there  was  no  electrolytic  splitting  up  of  the  oil  into  its  components. 
A  fractured  strap  or  a  broken  cross  bar  of  an  element  with  its  at- 
tendant "arc"  would  not  produce  an  explosion  (assuming  an  ex- 
plosive atmosphere),  because  of  the  presence  of  a  layer  of  oil  sepa- 
rating the  "arc"  from  the  atmosphere;  and,  besides,  the  oil  "dampens" 
the  arc,  thus  practically  preventing  the  occurrence  of  the  phenomenon. 
Finally,  it  may  be  well  to  point  out  that  the  cost  of  the  oil  required 
is  a  matter  of  no  moment,  and  as  to  the  added  weight,  we  have  but 
to  remember  that  weight  means  tractive  adhesion,  of  which  we  can 
obtain  no  more  than  enough  even  if  we  employ  the  heaviest  battery 
and  a  locomotive  of  considerable  weight,  provided,  of  course,  ballast- 
ing is  not  resorted  to.  Thus,  unlike  in  the  case  of  the  automobile 
battery,  weight  is  necessary  to  the  success  of  the  locomotive,  and 
the  rate  of  discharge  is,  comparatively  speaking,  low.  Moreover,  a 
long  life  is  only  assured  by  the  use  of  the  more  substantially  con- 
structed central  station  types  of  battery,  the  first  cost  being  a  matter 
of  minor  consequence,  provided  the  results  realized  are  thoroughly 
good. 

This  is  assured  if  the  following  conditions  prevail — namely,  the 
weight  on  the  drivers  must  be  that  which  will  permit  of  skidding  of 
the  wheels  before  the  battery  reaches  a  dangerous  rate  of  discharge, 
assuming  the  most  favorable  condition  of  rail  adhesion — namely,  a 
sanded  track. 

There  are  numerous  other  conditions  governing  the  service  that 
can  safely  be  rendered  by  a  given  loconinlivo.  such  as  relate  to  curves. 


FIG.    1. — A    FRENCH    TVI'K   OK   LOCOMOTIVE. 

grades,  track  conditions,  etc.  The  following  actual  tests  of  an  electric 
storage  battery  locomotive,  under  conditions  as  stated,  will  illus- 
trate the  effect  of  gradient  on  battery  capacity. 

The  weight  of  locomotives  was  9,120  lbs.,  or  1.140  lbs.  on  each  of 
the  eight  drivers.  The  trucks  were  of  the -radial  type.  The  cars 
weighed  5.000  lbs.,  making  a  total  weight  of  14.120  lbs.  The  battery 
consisted  of  44  cells  of  gF.  chloride  cells,  and  there  were  two  80- 
volt  motors.  The  average  e.  ni.  f.  was  85  volts.  The  current  in 
amperes  was  as  follows : 


On  a  level 26  amperes. 

On  a  I  per  cent,  grade 29.4  '' 

On  a  2  per  cent,  grade 33 .  i  " 

On  a  3  per  cent,  grade 37  " 

On  a  4  per  cent,  grade 40.8  " 

On  a  5  per  cent,  grade 44  " 

On  a  6  per  cent,  grade 47.5 

On  a  7  per  cent,  grade 50.6  " 

On  an  8  per  cent,  grade 53.7  " 

On  a  9  per  cent,  grade 57  " 

The  speed  varied  from  264  feet  per  minute  on  a  level  to  176  feet 
per  minute  on  a  9  per  cent,  grade.  The  motors  were  series  wound, 
two  in  parallel.    All  batteiy  colls  were  in  series. 


FlC.    2. — SHOP    LOCOMOTIVE. 

In  another  test  with  the  same  locomotive,  all  conditions  were  as 
before,  excepting  that  the  total  load  was  increased  to  30,000  lbs.  The 
current  in  amperes  was  then  as  follows: 

On  a  level    34-75  amperes. 

On  a  I  per  cent,  gr-.de 39  " 

On  a  2  per  cent,  grade 44.5  " 

On  a  3  per  cent,  grade 48  " 

On  a  4  per  cent,  grade 53.3  " 

On  a  s  per  cent,  grade 57.5  " 

On  a  6  per   cent,   grade 61.5  " 

On  a  7  per  cent,  grade 66  " 

On  an  8  per  cent,  grade 99  " 

On  a  9  per  cent,  grade ^^  " 

The  speed  varied  from  209  feet  per  minute  on  a  level  to  135  feet  per 
minute  on  a  9  per  cent,  grade. 

In  a  third  test  with  a  total  load  of  45.000  lbs.  the  current  on  a  level 
was  42  amperes  for  a  speed  of  142  feet  per  minute.  In  a  fourth 
test  with  a  total  load  of  100,925  lbs,  the  current  on  a  lc\el  was  70 
amperes,  with  a  speed  of  80  feet  per  minute. 

The  capacity  of  the  battery  on  a  three-hour  basis  was  210  ampere- 
hours,  so  that  the  locomotive  hauling  100,925  lbs.  (total  load)  on  a 
level,  at  a  speed  of  80  feet  per  minute,  was  doing  its  maximum  safe 
work.  The  locomotive  tested,  which  is  illustrated  in  Fig.  2.  was  man- 
ufactured by  the  C.  W.  Hunt  Company,  under  the  direction  of  the 
writer.  This  locomotive,  unlike  conventional  types,  is  so  designed 
that  the  driving  motors  with  their  speed-reducing  gear  cases  are 
located  on  upward  projecting  saddles  above  the  platform  of  the  loco- 
motives, and  by  means  of  "Rcnold"  chains  the  power  is  transmitted 
to  the  four  driving  axles.  The  gear  cases,  one  at  each  end,  are  ot 
agreeable  appearance.  The  internal  arrangement  of  the  gearing  is 
as  shown  in  Fig.  3.  This  arrangmcnt  of  gearing  and  motors  is  such 
that  the  trucks  are  truly  radial,  and  with  wheel  base  centers  approxi- 
mating 38  inches. 

The  locomotives  will  turn  a  curve  of  12  feet  radius  with  scarcely 
.iny  increased  energy  consumption.  A  result  such  as  this  will  appeal 
to  even  a  casual  observer,  for  it  has  been  fully  demonstrated  on  more 
ihan  one  occasion  that  an  ordinary  40-foot,  rigid  wheel-base  loco- 
motive will  leave  the  track  almost  every  time,  with  a  radius  of  curva- 
ture of  more  than  double  12  feet,  when  running  at  even  a  vcr>-  low- 
speed.  It  is  a  fairly  established  fact  that  the  radius  of  curvature  for 
a  rigid  wheel-base  locomotive  must  be  not  less  than  six  times  the 
rigi<I  wliccl-ba>ic  centers,  and  for  a  r.^-foot  platform  it  would  not  be 
even  allowable  practice  to  space  the  wheels  less  than  4  feet  6  inches 
apart,  giving  4.5  x  6  =  27  feet  radius  of  curvature  of  the  track.  Fig. 
4  illustrates  an  experimental  4-foot  driver,  rigid  whcel-ba^c  loco- 
motive. That  this  locomotive  would  serve  in  cases  where  the  track 
is  straight  is  fair  to  presume,  but  not  in  cases  involving  curves  of 
short  radius. 
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In  concluding  this  part  of  the  subject  it  is  well  to  point  out  that  the 
locomotive  requiring  the  least  expenditure  of  energy  with  a  given 
load  and  speed  on  a  given  curve  will  run  most  free  on  a  tangent,  and 
afford  more  adequately  protection  to  the  battery  against  undue  dis- 
charges, besides  assuring  a  greater  radius  of  action  per  battery  charge; 


FIG.  3. — GEAR  REDUCTION. 

or  what  amounts  to  the  same  thing,  a  given  radius  of  action  for  a 
less  first  cost  of  battery,  although  it  is  the  writer's  judgment  that  a 
liberal  weight  of  battery  is  the  best  guarantee  of  long  life  and  a 
satisfactory  performance  throughout  that  life. 

That  first  cost  is  a  matter  of  minor  concern  may  be  realized  by  refer- 
ence to  the  following  case:  The  operator  of  a  cotton  mill,  who  could 
not  use  a  steam  locomotive  because  of  the  fire  risk,  and  would  not 
employ  a  trolley  locomotive  for  the  same  reason,  has  for  a  long  time 
employed  about  30  spans  of  horses  in  hauling  raw  material  to  his  mill 
— about  a  mile — and  finished  product  to  the  freight  station.  It  is  safe 
to  assume  that  the  first  cost  of  his  equipment  is  not  less  than  $20,000, 
and  it  is  equally  safe  to  say  the  depreciation  is  20  per  cent. ;  so  that, 
by  purchasing  a  storage  battery  locomotive  of  15  tons  weight,  capable 
of  displacing  his  entire  animal  equipment,  at  a  first  cost  to  him  of  not 
over  $10,000,  he  took  no  risk  whatever.  The  locomotive  will  do  all 
the  work  and  employ  no  more  than  two  men,  whereas  the  animal 
equipment  requires  from  20  to  35  men.  Moreover,  with  so  many 
teamsters,  labor  trouble  alone  is  a  factor.  The  depreciation  of  the 
locomotive  will  not,  in  any  case,  exceed  $1,000  per  annum,  but  even 


straps  and  cover.  The  height  over  all  can  be  any  desired  amount, 
20  inches  being  an  excellent  value.  The  cells  are  arranged  in  two 
lead-linetl  suitably  drained  and  ventilated  boxes,  with  top  covers 
and  stone  insulating  rests  and  porcelain  spacers  for  the  jars. 

The  motors  are  connected  to  reducing  gear  cases  in  the  cab,  where 
they  are  under  the  eye  and  immediate  care  of  the  motorman,  the 
power  being  transmitted  to  the  drivers  by  means  of  "Renold" 
chains.  The  rolling  stock,  etc.,  are  all  standard.  The  driving  wheels 
are  33  inches  in  diameter.  The  speed  of  the  locomotive  was  de- 
signed to  be  352  feet  per  minute,  maximum.  The  battery  and  its 
accessories  amounted  to  about  one-third  of  the  total  weight,  and 
costs  about  25  per  cent,  of  the  selling  price.  This  locomotive  is  de- 
signed to  operate  on  the  standard  broad-gauge  track  (4  feet  8J^ 
inches^,  and  will  handle  with  ease  two  "Mark  Hanna"  coal  cars, 
making  a  total  load  of  about  175  tons.  For  good  work  it  is  generally 
a  safe  assumption  that  this  type  of  locomotive  is  a  better  paying 
venture  than  a  steam  switching  engine.  One  man  (not  a  licensed 
engineer  J  can  run  the  locomotive,  and,  besides,  there  is  no  'firing 
up"  to  do,  no  steam  gauge  to  watch,  no  water  to  "pump  up,"  and,  last 
but  not  least,  the  locomotive  is  always  ready.  The  charging  being 
done  on  the  "floater"  system  is  automatic  and  done  at  odd  times 
when  the  locomotive  is  standing  idle. 

The  battery  output  in  work  of  this  class  will  be  about  as  shown 
in  the  accompanying  table,  but  will  vary  with  conditions.  The  actual 
total  output  in  a  day,  under  the  average  conditions  will  never,  it  is 
thought,  equal  the  battery  capacity.  Locomotives  in  industrial  ser- 
vice arc  never  called  upon  to  work  continuously. 

Battery  Output  in  Watts  per  Ton-Mile,  Dry  Track. 

Level    112  watts. 

1  per  cent,  grade 192  " 

2  per  cent,  grade 272  "  ' 

3  per   cent,   grade 392  " 

4  i-tT    cent,   grade 472  " 

5  per   cent,   grade 552 

6  per   cent,   grade 632  " 

7  per   cent,   grade 712  " 

8  per   cent,   grade 792  " 

9  per   cent,  grade 872  " 

10  per  cent,   grade 952  " 

At  this  rate  the  locomotive  alone  would  take  14.280  watt-hours 
per  hour  from  the  battery  on  a  10  per  cent,  grade,  at  a  speed  of  one 
mile  per  hour;  thus  the  battery  would  be  exhausted  in  four  hours  in 
mounting  a  10  per  cent,  grade  at  that  speed.  It  is  plain  that  gradient 
is  the  bane  of  the  battery,  and  a  nearly  level  track  is  much  to  be  de- 
sired. The  speed  of  one  mile  per  hour  is  fast  enough,  in  practice, 
for  this  kind  of  work,  drawing  a  full  load ;  when  running  light  on  a 
level,  with  suitably  designed  series-wound  motors,  the  speed  will  be 


FIG.  4.- 


-STOR.VGE     B.\TTERy   LOCOMOTIVE. 


at  double  that  amount,  the  cost  of  maintenance  would  be  a  mere  inci- 
dent. 

Fig.  5  illustrates  a  15-ton,  storage  battery  locomotive,  the  general 
data  of  which  are  as  follows :  Length  over  all,  22  feet  6  inches ; 
width  over  all,  8  feet ;  wheel-base  centers,  8  feet  6  inches ;  total 
weight,  15,000  lbs. ;  battery,  48  cells,  about  500  ampere-hours  at  an 
8-hour  rate;  motor  equipment,  two  15-hp  railway  motors.  The  bat- 
tery is  arranged  in  two  divisions,  set  up  in  lead-lined  tanks,  as 
!-hown  in  the  plan   (Fig.  6).   which  gives  details  of  the  connecting 


FIG.   5. — FIFTEEN -TON    LOCOMOTIVE. 

about  four  miles  per  hour,  and  it  is  now  a  fully  established  fact  that 
for  industrial  service,  to  run  at  a  greater  speed  is  a  hazard. 

The  speed  control  of  shop  locomotives  is  a  matter  of  som.e  moment, 
and  a  matter  that  the  writer  arrived  at  rather  more  by  experiment 
than  otherwise.  Following  are  the  data  of  a  test  made  on  a  5-ton 
"Hunt"  shop  locomotive,  built  for  use  in  the  shops  of  the  Westing- 
house  Electric  and  Manufacturing  Company,  a  view  of  which  is 
given  in  Fig.  7. 

With  the  locomotive  onlv,  on  a  level,  first  notch,  the  current  was 
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II  amperes,  and  the  speed  x.2  miles  per  hour;  second  notch,  i8  am- 
peres, 3  miles  per  hour;  third  notch,  30  amperes,  5.5  miles  per  hour. 
With  the  locomotive  and  9  tons  of  car  load  on  a  level,  at  first  notch 
the  current  was  15  amperes  and  the  speed  l.i  mile  per  hour,  second 
notch,  zi  amperes,  2.8  miles  per  hour;  third  notch,  72  amperes,  ;; 
miles  per  hour.     With  the  locomotive  and  20  tons  of  car  load  on  a 


-V'Mj — 


FIG.   t  — BATTKRY    COX 


level,  It  "he  first  .lotch  the  currciu  was  70  amperes,  and  the  speed 
.95  mile  per  hour;  second  notch,  40  amperes,  2.6  miles  per  hour; 
third  '.otch,  g'-  amperes    4.3  miles  per  hour. 

The  battery  consisted  ol  4^^  cells  of  chloride  and  tested  96  volts 
on  pen  circuit,  and  at  a  discbarge  rate  of  40  amperes  the  battery 
r<v  stored  </>  volts.  The  loconiotiv:  was  equipped  with  \\\o  West- 
inphouse  vehicle  type  motors,  wound  for  75  volts.  The  speed,  on 
the  whole,  is  too  high  lor  itrvice  in  the  usual  run  of  shops;  the  speed 
control,  howevf-,  jjroved  to  be  very  satisfactory,  and  for  the  West- 
it  ^rhouse  shops  (co«'ering  an  unusual  area),  the  speed  realized  was 
.cry  acceptable.  1  his  small  locomotive  is  jotiefimes  used  to  haul 
a  standard  b;op.d-gaugc  freight  en,  and  does  'he  work  with  ease, 
the  narr'i'"'  /;iuge  tracks  on  which  the  locomotive  runs  being  laid 
between  ;he  broad-gauge  tracks  that  conne-'.t  the  main  line  of  the 
P.  H   R.  with  the  shops. 

\  draw-bar  pull  test  of  this  locomoli'.e  showed  the  pull  starting 
tc  "le  1,200  pounds  ;  running  on  curve  of  12-foot  rad,  600  opunds ;  run- 
Tiirf  on  a  tangent,  400  pounds.  The  total  load  of  the  locomotive  was 
.0,cxx)  lbs.,  and  that  of  the  ten  cars  and  load,  14,000  lbs.,  or  a  total 
of  i4.TOO  lbs.    This  is  not  a  test  showing  the  limit  of  draw-bar  pull, 
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but  rather  a  test  showing  the  resistance  offered  by  the  stated  load. 
As  a  matter  of  fact,  a  5-ton  locomotive  might  under  fair  conditions 
be  expected  to  perform  about  as  follows : 

On  a  level  track,  i  per  cent,  grade,  2  per  cent,  grade,  3  per  cent, 
grade.  4  per  cent,  grade  and  5  pcr  cent,  grade,  the  pull  at  the  drawbar 
would  be  1,300  lbs..  1.200  lbs.,  i.ioo  lbs.,  1,000  lbs.,  900  lbs.,  and  800 
lbs.,  respectively.  Tliis  is  the  running  drawbar  pull,  in  pounds;  the 
starting  pull  being  somewhat  more  and  limited  by  the  wheel  slip. 

The  track  is  an  important  adjunct  in  industrial  railway  work,  and 
it  is  safe  to  say  that  the  rails  should  be  no  lighter  than  the  following: 


For  «  3-ton  locomotive,  12  lbs.  per  yard ;  5-ton  'ocomotive,  16  lbs. 
per  ^'ard;  7J/2-ton  locomoti\e,  20  lbs.  per  yard;  ij-ton  locomotive,  24 
lbs.  pel  yard.  Rails  lighter  than  12  lbs.  per  yard  should  not  be  used 
at  alL  Locomotives  heavier  than  10  tons  will  scarcely  ever  be  re- 
quired in  industrial  service.  The  spacing  of  ties  should  be  close  if 
a  good  track  is  desired,  and  the  "ballast'  might  best  be  of  broken 
stone,  well  tamped. 

There  are  nuir.rous  other  matters  of  interest  in  connection  with 
this  phase  jf  ndustrial  progress,  not  now  to  be  mentioned  for  lack 
of  space,  the  object  of  this  article  being  to  present  real  practical 
'/ata  bearing  on  the  questions  of  speed,  hauling  capacity  and  energy 
consumption  of  storage-battery  types  of  locomotives. 


Holding  Down  the    Starting  Current  of  Single-Phase 
Motors. 

One  of  the  great  objections  to  the  installation  of  alternating-current 
motors  on  general  service  circuits  has  been  the  abnormal  starting 
current  and  the  low  power  factor  of  this  starting  current  This  ob- 
jection has  existed  with  both  the  polyphase  and  single-phase  motors. 
The  builders  of  both  forms  of  motors  have  sought  to  minimize  the 
diflficulty  by  the  use  of  auto-transformers  in  starting,  thus  reducing 
the  voltage  applied  to  the  motor,  and  in  consequence  thereof  the 
starting  current. 

The  Wagner  Electric  Manufacturing  Company  have  just  an- 
nounced in  connection  with  its  single-phase  motors,  the  introduction 
of  a  line  of  non-inductive  starting  rheostats,  the  use  of  which  not 


CURVES  OF  STARTING  CURRENT  AND  POWER  FACTOR. 

only  eliminates  the  objectionable  starting  current,  but  also  performs 
the  very  desirable  function  of  running  the  power  factor  of  the  start- 
ing current  to  a  very  high  point.  The  accompanying  diagram  illus- 
trates the  effectiveness  of  the  use  of  such  a  starting  device,  the  curves 
referring  to  a  /Vi-hp  motor  operating  at  208  volts  and  60  cycles.  It 
will  be  observed  that  the  starting  current  at  no  time  exceeds  the 
running  current  by  more  than  25  per  cent,  for  full-load  starting 
torque.  The  power  factor  of  the  starting  current  also  is  never  less 
than  the  power  factor  of  the  running  current,  and  throughout  a  great 
jiart  of  the  starting  range  it  is  very  much  higher  than  the  running 
power  factor. 

The  starting  rheostats  by  which  this  improvement  is  accomplished 
arc  ordinary  non-inductive  boxes,  corresponding  in  practically  every 
respect  to  the  starting  boxes  for  direct-current  motors.  They  are 
practically  supplied  without  the  automatic  spring  release,  the  object  of 
this  omission,  as  compared  with  the  direct-current  starting  boxes, 
being  to  avoid  the  shutting  down  of  the  motor  in  case  of  circuit 
switching  at  the  central  station.  The  motors  of  the  Wagner  Com- 
pany may  be  started  with  or  without  these  boxes,  the  ability  to  do 
?o  arising  from  the  fact  that  the  motors  arc  entirely  automatic  in 
every  respect. 

In  the  smaller  sizes,  the  majority  of  central  stations  prefer  to  in- 
stall single-phase  motors  of  the  Wagner  Company's  t>-pc.  without 
auxiliary  starting  devices  of  any  kind.  It  will  prove  of  advantage, 
however,  with  the  larger  motors,  to  use  the  rheostats;  and  as  their 
use  docs  not  entail  any  large  additional  cost,  it  is  likely  that  the 
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initallation  o5  such  motors  with  rheostats  of  larger  sizes  will  find 
ytry  general  application.  These  rheostats  are  connected  in  the 
supply  circuit,  between  the  main  switch  and  the  motor. 


lormed  coils.  The  machines  are  mounted  on  sliding  rails,  having 
adjusting  screws  for  tightening  the  belt,  and  are  made  in  sizes  of 
30,  45.  55  and  70  kw. 


Federal  Multipolar  Belted  Generator. 

The  multipolar  belted  generator,  shown  in  the  cut  herewith,  is 
made  by  the  federal  Electric  Company,  Erie,  Pa.,  the  winding  being 
tither  compound  or  shunt  wound.     The  poles  are  of  laminated  soft 


Guy  Anchor. 


The  two  illustrations  below  show  a  guy  anchor  which  is  in 
considerable  use,  particularly  in  the  West,  and  made  by  W.  N. 
Matthews  &  Bro.,  Security  Building,  St.  Louis.  Two  types  of  the 
anchor  are  shown,  that  of  Fig.  i  being  employed  for  straight  line 
guying  and  on  curves  where  there  is  not  a  great  strain.  Fig.  2 
shows  a  larger  type,  which  is  employed  for  heavy  dead-ends  and 
corner  strains,  and  for  smoke  pipes,  bridge  and  trestle  work  where 
a  great  atrain  is  encountered.  Either  anchor  can  be  placed  into 
position  without  digging,  filling  or  tamping,  and  as  they  are  prac- 
tically in  one  piece,  it  is  claimed  that  they  will  last  indefinitely. 
Actual  tests  with  a  5-inch  anchor  of  the  smaller  type,  which  has  a 
J^-inch  wrought-iron  rod,  showed  that  a  pull  of  8,000  lbs.  was  neces- 
sary to  draw  it  from  its  position  from  a  hole  bored  three  feet  into 
sandy  soil,  and  a  correspondingly  greater  strain  when  bored  into 
clay.  This  pull  is  3,000  lbs.  greater  than  the  breaking  strain  of  a 
■l^-inch  stranded  guy.  A  12-inch  guy  anchor  withstood  a  pull  of 
36,000  lbs.  when  bored  into  five  feet  of  clay.  The  reason  that  so 
great  a  pull  is  required  to  withdraw  these  anchors  is  because  they 
are  bored  into  the  ground  without  otherwise  disturbing  it,  in  much 
the  same  manner  that  a  wooden  screw  is  put  into  a  board. 


^ 


it, 


Motor-Driven  Grinder. 


MULTIPOLAR  GENERATOR. 


steel,  with  removable  pole  shoes.  The  pole  shoe  supports  the' field 
coils,  which  are  also  removable.  The  armature  is  iron-clad,  wound 
with  formed  coils.    The  dynamo  is  mounted  on  sliding  rails,  having 


The  accompanying  illustration  shows  a  motor-driven  Gardner 
grinder,  manufactured  by  Messrs.  Charles  H.  Besly  &  Co.,  Chicago, 
111.,  for  the  United  States  Mint,  at  Philadelphia,  and  driven  by  a  5-hp 
Crocker-Wheeler  motor. 

Gardner  grinders  are  in  use  in  many  large  manufacturing  shops, 
among  which  may  be  mentioned  those  of  the  Allis-Chalmers  Com- 
pany, the  Bullock  Electric  Company  and  the  Northern  Electric  Com- 
pany.   These  machines  may  be  direct-connected  to  the  motor,  as  in 


FIGS.  I  AND  2.— GUY  ANCHORS. 


MOTOR-DRIVEN   GRINDER. 


adjusting  screws  for  tightening  the  belt.  These  machines  are  made 
in  sizes  of  23,  33,  40  and  60  kw,  slow  speed.  The  same  type  is  made  for 
moderate  speed,  with  poles  of  laminated  soft  steel  and  removable 
pole  shoe.  The  pole  shoe  supports  the  field  coils,  which  are  easy 
of  access  and  removable.     The  armature  is  iron-clad,  wound  with 


the  example  shown,  or  driven  from. line  shafting.  In  the  machine 
illustrated,  the  controlling  apparatus  is  contained  in  the  base  where, 
when  the  door  is  closed,  it  is  protected.  The  motor  is  mounted  be- 
tween the  two  grinding-wheel  bearings,  thus  giving  a  firm  construc- 
tion. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Time  money  closed  at  6 
per  cent,  for  all  dates,  the  tendency  of  the  market,  on  the  whole, 
being  in  the  direction  of  improvement.  There  was  renewed  ac- 
tivity and  strength  of  the  stock  market  as  a  result  of  the  settlement 
of  the  coal  strike  and  the  easing  oflf  of  money  rates.  The  anthra- 
cite stocks  naturally  advanced,  but  the  improvement  extended 
throughout  the  entire  list.  The  United  States  Steel  stocks,  after  a 
decline  in  both  common  and  preferred,  rallied  from  renewed  inside 
support.  All  of  the  electric  and  traction  stocks  showed  substantial 
gains,  as  noted  below.  Brooklyn  Rapid  Transit  closed  at  64J4. 
which  was  only  ^  point  below  the  highest  figure  of  the  week,  repre- 
senting a  gain  of  2^  points.  Metropolitan  Street  Railway  made  a 
net  gain  of  5  points, .  closing  at  lAi'A,  the  lowest  quotation  being 
135.  The  sales  of  this  stock  aggregated  19,800  shares.  On  trans- 
actions of  11,600  shares.  General  Electric  made  a  net  gain  of  11^ 
points,  closing  at  188^,  which  was  the  highest  figure  of  the  week, 
the  lowest  being  170.  Westinghousc,  common,  kept  at  217,  which 
represents  a  net  gain  of  slA  points,  while  first  preferred  receded  10 
points,  closing  at  215.  Western  Union  closed  with  a  net  gain  of  ^ 
points,  at  92^^ ;  Commercial  Cable  closed  at  175,  a  net  gain  of  4^ 
points,  and  American  District  Telegraph  at  40.  a  net  gain  of  ij/^ 
points.  American  Telephone  and  Telegraph  lost  1J/2  points  net, 
closing  at  162 ;  625  shares  of  this  stock  were  dealt  in.  Following 
are  the  closing  quotations  of  October  21  : 

NEW   YORK. 


Oct.  14.  Oct.  21 
American    Tel.    &    Cable.  92  92 

American    Tel.    &    Tel..  163 
American    Dist.     Tel....    37 


Brooklyn    R.inid    Transit  62 

Commercial    Cable    — 

Electric     Boat     23 

Electric    Boat    pfd 35 

Electric   Lead    Rcduc'n..      3% 

Electric     Vehicle     4 

Electric   Vehicle   pfd....      9 


1641/2 
39H 
63 

28* 

4S* 
3^ 
5 

'3 


Oct.  14.  Oct.  21. 

General    Electric     181  187 

Hudson    River    Tel —  .    — 

Metropolitan    St.     Ry...i38  I39>i 

N.   E.   Elec.   Veh.  Trns.  .   —  H 

N.    Y.    &    N.    T.    Tel....   —  162 

N.    Y.    E.    V.  "T.    Co....    I2J4  1354 

Tel.    &    Tel.    Co.    Am..   —  — 

Western     Union    Tel go% 


West.    E.   &   M.    Co 210 


9iJi 
210 


BOSTON 
Oct.  14.  Oct.  31. 
American    Tel.    &    TCI..163J/S      165 
Cumberland  Telephone    .   —  — 

Edi.son     F'^lec.     Ilium....   —  — 

Erie    Telephone    —  — 

Western    Tel.    &   Tcl —  — 


Oct.  14.  Oct.  21. 


Western  Tel.  *  Tel.  pfd.  —  100^ 
Mexican   Telephone    ....      2  i^i 

New  Eng.  Telephone.  ...  135  130 

WestinRhousc   Klcc 104  loSyj 

Westinghousc    Elec.    pfd. 104^  JoSyS 


PHILADELPHIA 
Oct.  14.  Oct.  21. 
American    Railways    ....    —  — 

Elec.     Storage    Battery.  .   —  — 

Elec.    Storage    Bat'y   pfd.  —  — 

Elec.    Co.    of    America.,     gii         9H 


Oct.  14.  Oct.  21. 

Phila.   Traction   98  gSyi 

Phila.    Electric    8"/i«         SH 

Pa.    Elec.    Vehicle —  i 

Pa.    Elec.    Vehicle   pfd..   —  — 


CHICAGO. 


99 


National   Carbon  |)fd. 

Northwest    Elev.  com    .  .    — 

Union     Traction     17 

niiiiii     Ti.Trtion  pfd....   49 


99^ 
SO 


Oil.  I.J.   Oct.  21. 

Central    Union    Tel ^  — 

Chicago    Edison    —  — 

Chicago   City   Ry 210  212 

Chicago  Tcl.  Co —  — 

National   Carbon   ilJi*       30 

•  Aslccd. 

BOSTON  EDISON  ANNUAL.— The  annual  report  of  the  Edison 
Electric  Illnniinating  Company,  of  Boston,  for  the  year  ended  June 
30,  1902.  is  issued.  The  operations  of  the  company  for  the  last  two 
fiscal  years  arc  given  in  the  following  table,  and  include,  for  the  sake 
of  comparison,  the  Boston  i:.Icctric  Light  Company  and  the  Subur- 
ban l.iKht  .111(1  Tower  Company: 


G'os.    $2,460,158 

e.xpensea    • 1,510,427 

Net     $949,731 

Other  inc 25,981 

Total  inc $975,712 

Int.  and  divt 859,614 

Surplus     $116,098 

I.;iiiips  and  motors  cruinrclid.  as  of  lunc 


1901. 

$^.367,350  Inc. 

1,449,629  Inc. 


$9'7.73o   Inc. 
13,948  Inc. 


$931,678  Inc. 
879.285   Dec. 

$<.j.io;    Inc 


Incandescent    lamps 

Arc    lamps    

Motors,    horse-power 


44».034 
8.548 
t9.«3'> 


1901. 

347.935 

a. 503 

10,651 


Changes 

$02,799 
60,798 

$3a.<>oi 
12,033 

$44,034 
19.671 

$6^.705 


1900. 

J 1 1.471 
a.131 
9.428 


Of  the  increase  shown  for  the  fiscal  year  iust  closed  112.754  in- 
candescent lamps,  5.i-;8  arc  lamps  and  S.408  horse-power  of  motors 
were  added  in  the  purchase  of  the  Boston  Electric  Light  Company, 
and  22.812  incandescent  lamps.  356  arc  lamps  and  772  hp  of  motors 


were  added  in  the  purchase  of  the  Suburban  Light  and  Power  Com- 
pany, showing  an  increase  in  new  business  for  the  year  of  58,533  in- 
candescent lamps,  561  arc  lamps  and  2,299  bp  of  motors. 

Assets:-  1902.  1901. 

Installation                       $11,951,626  $5,708,060 

Liverpool    wharf    : 225,912  225.912 

Cash   on  hand    165.914  64.357 

Stock   on    hand    361,160  78.440 

-Votes  and   accounts   rec 246,778  121,366 

Open     accounts     37.613  88,152 

Total     $12,989,005         $6,286,487 

Liabilities: 

Capital    stock    $7,850,400  $4,310,500 

Tr.    mort.'   bonds    1,250,000  180,000 

.Votes   and  accounts    paid    1,247.789  792,177 

Dividends   payable    196,260  107,762 

Install,    new    stock    

Res.    for    maint 654,000  506,000 

Sundry   open    accounts    41,403 

Premium    on    new   stock    1 .660,387  333.535 

.\ccrued    interest    and    taxes     69,217                 

Profit   and    loss    60,951  iS.io^ 

Total     $12,989,005  $6,286^87 

During  the  year  the  purchase  of  the  Boston  Electric  Light  Com- 
pany was  completed.  The  affairs  of  the  Boston  Company  came  under 
the  m.nnagement  of  this  company  early  in  October  of  last  year.  The 
ac(|ui-ition  of  the  Suburban  Light  and  Power  Company  was  also  de- 
cided upon  during  the  year,  and  all  the  property  and  assets  of  that 
company  were  purchased  for  cash,  and  its  affairs  turned  over  to  this 
company  in  September  of  last  year.  Property  was  purchased  in  Cen- 
tral Square,  Elast  Boston,  and  in  Roxbury,  for  two  additional  sub- 
stations, and  suburban  offices  were  opened  in  F.-i«t  Boston,  Dor- 
chester and  West  Roxbury. 

BIG  TELEPHONE  MORTGAGE— Capiialisi^  of  Baltimore, 
Washington  and  New  York  City  have  recorded  a  blanket  mortgage 
of  $100,000,000,  covering  all  the  property  of  the  International  Tele- 
phone Company  of  .America,  to  the  Trust  Company  of  the  Republic. 
The  International  Telephone  Company  is  a  concern  recently  incor- 
porated in  Delaware.  Its  officers,  as  stated  in  the  incorporation 
papers  filed  by  Josiah  Manvel.  as  attorney,  at  Wilmington,  on  May 
15  last,  are:  President,  S.  B.  Rhinehart,  a  banker,  of  Wa\Tiesboro, 
Pa. ;  treasurer.  Ehlem  B.  Harrison,  of  Baltimore ;  secretary,  Henry 
F.  Fahcy,  of  New  York,  and  assistant  secretary.  J.  Miller  Kenyon, 
of  Washington,  D.  C.  On  September  25  the  same  attorney  had  a 
deed  of  trust  recorded  at  Wilmington  for  $1,000,000,  to  secure  an 
issue  of  bonds  amounting  to  $100,000,000.  said  to  have  been  chiefly 
underwritten  by  New  York,  Baltimore  and  Washington  capitalists. 
It  was  stated  that  the  company  expects  to  enter  the  telephone  busi- 
ness as  a  rival  to  the  Bell  system,  and  hopes  to  place  the  cost  of 
telephone  calls  at  as  low  a  rate  as  that  charged  for  mailing  a  letter. 
The  fees  to  be  paid  the  State  of  Delaware  for  incorporating  the 
company  were  said  to  approximate  $30,000.  The  Trust  Company  of 
the  Republic  is  a  new  company,  organized  March  28.  Its  director- 
ate includes  George  J.  Gould,  former  Controller  of  the  Currenry 
James  11.  Eckels.  Stuyvcsant  Fish,  Thomas  D.  Crimmins.  Perry 
Belmont,  George  C.  Boldt  and  other  prominent  capitalists. 

DIVIDENDS. — The  directors  of  the  .\mcrican  Light  and 
Traction  Company  have  declared  the  regular  quarterly  dividend  of 
I'-i  per  cent,  on  the  preferred  stock,  payable  November  i.  A  semi- 
annual dividend  of  $3.50  has  been  declared  on  the  preferred  stock  of 
the  United  Electric  Securities  Company,  payable  November  I.  The 
directors  of  the  Columbus  Railway  Company  have  declared  the  regu- 
lar quarterly  dividend  of  I'j  per  cent  on  the  preferred  stock,  pay- 
able Novem^•cr  I  The  directors  of  the  International  Steam  Pump 
Company  have  declared  the  regular  quarterly  dividend  of  i'^  per 
cent,  on  the  preferred  stock,  payable  November  i.  The  Edison  Elec- 
tric Illuminating  Company,  of  Boston,  has  declared  a  regular  quarterly 
ilividcnd  of  2'^  per  cent  .  p.Tvable  November  l  The  regular  quarterly 
dividend  of  i'^  per  cent,  on  West  Chicago  Street  Railway,  guaranteed 
by  the  l^iion  Traction  Company,  has  been  declared 

GENERAL  ELECTRIC  RIGHTS— A  special  from  Boston  an- 
notmces  that  General  Electric  stockholders  will  probably  be  the  re- 
itpients  of  valuable  rights  in  connection  with  a  new  company  which 
is  being  formed  by  General  Electric  interests  to  take  over  the  Curtis 
steam  turbine  patents,  which  it  has  developed  into  a  commercial 
'•uccess  Stockholders  will  probably  be  griven  the  right  to  sub- 
scribe to  this  new  stock,  pro  rata,  in  proportion  to  their  present 
holdings. 
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GENERAL  CARRIAGE  TROUBLES.— Mr.  O.  F.  Thomas,  re- 
ceiver for  General  Carriage,  says  he  is  preparing  counter  suits  against 
Mr.  Joseph  Leiter  and  Mr.  Joseph  H.  Hoadley,  to  force  them  to  ac- 
count for  $20,000,000  in  stocK  of  the  Carriage  Company  and  for  its 
charter. 

ELECTRIC  RAILWAY  STOCK  INCREASES.— Dispatches 
from  St.  Louis  state  that  the  St.  Louis  and  Suburban  Railway  has 
voted  to  increase  its  capital  from  $3,000,000  to  $7,500,000,  and  to 
issue  $7,500,000  bonds.  Approval  by  the  Massachusetts  Railroad 
Commissioners  is  noted  of  the  issue  of  $948,700  additional  stock  by 
the  Old  Colony  Street  Railway,  and  a  similar  increase  by  the  Boston 
and  Northern  Street  Railway.  Current  reports  are  that  the  capital 
stock  of  the  New  York  and  Port  Chester  Railroad  Company  is  to  be 
increased  from  $250,000  to  $12,000,000. 

BELL  IN  NEW  YORK.— An  officer  of  the  Bell  Telephone  Com- 
pany is  quoted  as  saying :  "The  report  that  several  independent  tele- 
phone companies,  including  Keystone,  have  planned  to  enter  New 
York  City  in  competition  with  the  Bell  Company  cannot  be  considered 
in  any  other  light  than  a  fairy  tale  by  those  who  are  posted  on  the 
present  New  York  situation.  No  company  could  possibly  compete 
with  Bell  in  New  York  without  first  laying  a  complete  system  of 
conduits.  The  installation  of  such  a  system  in  New  York  would 
cost  at  least  $10,000,000.  We  have  now  about  81,000  telephones  in 
New  York,  and  there,  as  here,  we  have  not  a  single  pole  line  in  the 
city  proper.  People  do  not  seem  to  be  able  to  comprehend  that  pole 
telephone  lines  in  the  largest  cities  are  now  practically  unknown." 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— In  the  settlement  of  the  coal  strike, 
the  only  unfavorable  feature  in  general  trade  and  industry  dis- 
appears. All  other  trade  developments  of  the  week  were  favorable, 
save  Bradstreet's.  Retail  trade  has  generally  improved  in  most  all 
sections,  and  jobbing  demand  is  also  better,  particularly  in  the  West, 
where  reorder  business  is  noted  in  larger  volume  than  usual. 
Country  collections  have  been  good,  and  money  has  tended  to  ease 
up,  particularly  in  speculative  circles.  The  strength  of  the  cereals 
is  a  noteworthy  feature  in  the  general  situation.  Business  is  im- 
proving on  the  Pacific  Coast,  and  Southern  trade  advices  are  more 
cheerful.  Improvement  in  the  iron  trade,  as  a  result  of  the  probable 
settlement  of  the  coal  strike,  is  as  yet  a  matter  of  sentiment,  but 
with  the  free  movement  of  coal,  eastern  iron  furnaces  now  banked 
are  expected  to  resume  operations.  No  loss  of  strength  is  shown 
in  heavy  goods  ;  in  fact,  the  tendency  has  been  upward.  Striking 
advances  are  shown  in  nearly  all  lines  of  iron  and  steel,  as  compared 
with  a  year  ago.  In  finished  materials  similar  heavy  advances  are 
noted,  the  exceptions  being  found  in  sheets,  wire  nails  and  tinplates, 
which  are  generally  lower.  In  the  copper  market,  business  was  at 
a  standstill.  Standard  Lake  sold  at  ii.75C-,  and  electrolytic  is 
quoted  at  11.50c.  @  11.60c.  The  business  failures  for  the  week 
ending  October  16,  as  reported  by  Bradstreet's,  numbered  203,  as 
against  170  the  week  previous,  and  198  the  corresponding  week  in 
1901. 

CHLORIDE  BATTERY  IN  ENGLAND.— Soon  after  the  incor- 
poration of  the  Electric  Storage  Battery  Company,  in  Philadelphia. 
a  company  was  formed  in  England  under  the  name  of  the  Chloride 
Electrical  Storage  Syndicate,  Limited.  This  company  acquired  all 
the  patents  and  improvements,  past  and  future,  of  the  Electric 
Storage  Battery  Company,  for  the  world — outside  of  the  United 
States  and  Canada.  Electrical  development  has  been  very  slow  in 
Great  Britain,  so  that  the  company  has  only  very  recently  reached 
a  dividend-paying  basis.  That  a  vast  amount  of  electrical  work  is 
to  be  done  in  Great  Britain  in  the  next  few  years  is  shown  by  the 
very  large  works  put  up  by  the  British  Westinghouse  Company,  the 
British  Thomson-Houston  Company,  in  Manchester  and  Rugby,  by 
Dick,  Kerr  &  Co.,  by  Siemens  Bros.,  and  others.  The  Electric 
Storage  Battery  Company  seeing  the  opportunity  for  a  large  and 
profitable  business,  not  only  in  England  but  in  other  countries, 
where  the  low  price  of  labor  and  material  existing  in  Europe  makes 
it  possible  to  compete  with  storage  batteries  manufactured  in 
America,  decided  to  purchase  control  of  the  English  company.  This 
has  been  done,  on  a  satisfactory  basis,  so  that  the  Electric  Storage 
Battery  Company  will  now  realize  large  profits  from  the  English 
business,  and  will  also  be  able  to  sell  batteries  in  foreign  countries 
and  have  shipments  made  from  England.  It  expects  thus  to  be  in 
the  very  strongest  possible  position  to  handle  the  bulk  of  the  busi- 
ness of  the  world. 

TELEPHONIC  PLANS.— A  dispatch  from  Washington,  D.  C, 
of  October  11,  says:  "The  International  Telephone  Company,  of 
Dover,  Del.,  has  bought  the  abandoned  car  barns  of  the  Washington 
Traction    Company,    in    Georgetown.      The   property    embraces    ten 


acres  of  land  and  several  large  brick  buildings,  which,  it  is  said,  the 
new  owners  intend  to  convert  into  shops  for  a  telephone  factory, 
with  a  capacity  of  10,000  telephones  a  day.  The  matter  is  diicussed 
here,  and  is  significant  of  the  truth  of  the  great  gossip  going  around 
of  late  about  the  formation  of  a  corporation  to  control  the  telephone, 
electric  light  and  street  car  service  of  Baltimore,  Washington.  Phil- 
adelphia and  Wilmington,  Del.  It  is  said  that  the  company  will  put 
in  operation  a  telephone  system  that  will  fix  a  rate  of  two  cents  for 
telephone  messages."     This   sounds   like   a   "very  large  order." 

THE  ELECTRICAL  EQUIPMENT  COMPANY,  Suite  939 
Monadnock  Building,  Chicago,  has  been  awarded  a  contract  for  the 
complete  installation  of  a  lighting  plant  for  the  City  of  Washing- 
ton, la.  The  equipment  includes  a  Westinghouse  three-phase,  60- 
cycle  generator,  direct  connected  to  an  Ideal  engine.  Work  is  now 
under  way,  and  the  plant  will  be  in  operation  about  January  i,  1903. 
The  same  ompany  has  also  been  awarded  a  contract  for  the  com- 
plete installation  of  a  water-power  electric  transmission  plant  for 
the  Rouge  River  Light  and  Power  Company,  at  Rockford,  Mich. 
The  equipment  includes  two  General  Electric  generators  and 
various  motors,  ranging  in  size  from  10  to  50  hp.  The  plant  will  be 
in  operation  December  i,  if,02. 

THE  STEAM  AND  ELECTRIC  EQUIPMENT  CO., 
Pittsburg,  Pa.,  reports  for  the  past  week  the  following  orders: 
One  Stirling  boiler,  lOO  hp,  sold  Knott  &  Van  Amam  Manufacturing 
Company ;  one  125-ampere  generator,  sold  Ampere  Electric  Com- 
pany; one  complete  installation,  ventilating  fans  and  Wagner  mo- 
tors for  ventilating  a  large  Pittsburg  building.  A  consignment  of 
motors  sold  to  the  Cohen  Automatic  Switch  and  Signal  Company; 
Wagner  alternating  motor,  15  hp,  sold  to  the  Republic  Beating 
Company,  Akron,  Ohio.    They  report  business  brisk. 

BALL  ENGINE  ORDERS.— The  Temple  Court  Buildmg,  of 
Denver,  Colo.,  has  recently  put  in  operation  a  very  complete  electric 
plant.  The  engines,  which  were  furnished  by  the  Ball  Engine  Com- 
pany, Erie,  Pa.,  are  direct  connected  .0  General  Electric  generators. 
The  outfit  furnishes  power  for  both  lighting  and  elevators.  The 
John  Deere  Plow  Company,  Kansas  City.  Mo.,  has  recently  installed 
an  electric  plant,  consisting  of  two  Ball  engines,  direct  connected  to 
General  Electric  generators.  A  new  electric  plant  has  been  put  in 
operation  at  Wilburton,  Indian  Territory.  The  Ball  Engine  Com- 
pany furnished  the  engine. 

SPRAGUE  ELECTRIC  COMPANY'.— The  annual  meeting  of  the 
stockholders  of  the  Sprague  Electric  Company  was  held  Tuesday, 
October  14,  1902,  at  the  office  of  the  company,  in  Watsessing.  N.  J. 
The  following  directors  were  elected  for  the  ensuing  year:  Messrs. 
Allan  C.  Bakewell,  D.  C.  Durland,  S.  M.  Hamill,  J.  R.  Lovejoy.  John 
Markle,  J.  R.  McKee  and  E.  G.  Waters.:  At  a  m.eeting  of  the 
directors,  held  later  in  the  day,  officers  were  elected  as  follows: 
President,  Allan  C.  Bakewell ;  first  vice-president,  S.  M.  Hamill ; 
second  vice-president,  D.  C.  Durland ;  secretary  and  treasurer.  Harry 
R.  Swartz. 

THE  ELECTRIC  CARRIAGE  CALL  COMPANY  has  put  its 
system  in  operation  at  the  Metropolitan  Opera  House,  and  the  device 
was  so  successful  that  the  management  ha.v  asked  for  a  five-year  con- 
tract. Since  then  it  has  closed  contracts  to  install  this  apparatus  at 
Daly's  Theatre,  Wanamaker's,  Empire  Theatre.  Knickerbocker 
Theatre,  Garrick  Theatre,  and  through  its  agent,  the  National  Electric 
Supply  Company,  of  Washing  con,  D.  C..  the  New  National  Theatre 
and  the  Columbia  Theatre.  Orders  come  so  rapidly  that  the  factory 
is  working  day  and  night  to  get  the  apparatus  out. 

THE  GOODALL  WORSTED  COMPANY,  of  Sanford.  Me.. 
is  building  a  large  addition  to  its  present  works,  and  has  found  it 
necessary  to  considerably  enlarge  the  power  plant.  A  recent  pur- 
chase from  the  Westinghouse  Electric  and  Manufacturing  Company 
includes  a  400-kw,  two  phase,  alternating-current  generator,  which 
will  be  belted  to  an  8oo-hp  Brown  engine.  The  generator  will  fur- 
nish power  to  all  departments  of  the  plant  by  means  of  Westing- 
house induction  motors,  and  will  also  provide  current  through  trans- 
formers for  lighting  at  104  volts.. 

THE  ARNCLD  ELECTRIC  POWER  STATION  COMPANY, 
of  Chicago,  is  acting  as  consulting  engineer  for  the  DeKalb-Syca- 
more  Electric  Company,  of  DeKalb.  111.,  in  the  matter  of  rebuilding 
its  central  power  plant  to  provide  for  its  increasing  business,  and  to 
furnish  power  for  the  interurban  electric  line  now  being  constructed 
between  DeKalb  and  Sycamore. 

BROOKLYN  SUBSTATION.— The  Brooklyn  Heights  Railroad 
Company,  Brooklyn,  N.  Y.,  will  equip  a  substation  on  Sand  Street, 
between  Washington  and  Adams.  It  is  the  intention  to  construct 
a  combined  rotary  and  battery  substation,  which  will  contain  6,000- 
kw  rotary  capacity.  Mr.  C.  E.  Roehl  is  engineer  of  power  trans- 
mission for  the  company. 
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THE  TELEPHONE. 


NEW  DECATUR,  ALA.— The  City  Council  has  given  sixty  days'  notice  to  the 
Southern  Bell  'lelephone  Company  to  remove  its  poles,  wires,  instruments,  etc., 
from  the  city.  Mr.  James  E.  Brailey  and  others  have  been  granted  a  franchise 
to  establish  a  telephone  system  in  this  place. 

AUGUSTA,  GA. — The  City  Council  has  adopted  an  ordinance  granting  the 
Bell  Telephone  Company  permission  to  construct  underground  conduits  for 
telephone  wires. 

AUGUSTA,  ILL. — The  Augusta-Bowen  Mutual  Telephone  Company,  Au- 
gusta, has  been  incorporated,  capital  $1,000,  to  operate  a  telephone  system.  In- 
corporators: George  A.  Miller,  Isaac  Winfield  and  Henry  VVilliard. 

CHICAGO,  ILL. — The  Illinois  Telephone  and  Telegraph  Company  has 
leased  a  building  on  Fifth  Avenue  for  a  term  of  five  years  beginning  Sept.  1, 
at  an  annual  rental  of  $6,000.  The  building  is  to  be  remodeled  for  the  pur- 
pose of  a  telephone  exchange. 

CARLI.NVILLE,  ILL.— VV.  J.  Finch  has  purchased  the  Chesterfield  Tele- 
phone Company  and  assumed  charge.  The  company  has  recently  completed 
new  lines,  connecting  Chesterfield,  Carlinville,  Medora,  Kemper,  Brighton, 
Piasa  and  all  towns  in  the  county  having  independent  lines. 

CHICAGO,  ILL. — Another  $1,000,000  of  Chicago  Telephone  Company  stock 
has  been  issued.  This  is  the  third  installment  of  that  amount  put  out  this 
year  under  the  act  of  the  stockholders  at  the  last  annual  meeting,  authoriziig 
the  issue  of  $3,000,000  to  pay  for  extensions  and  improvements  to  the  com- 
pany's  lines. 

I.NDIANAPOLIS,  IND.— The  Providence  Telephone  Co.,  of  Providence, 
Ind.,  has  been  incorporated,  with  a  capital  stock  of  $5,000. 

GREENWOOD,  IND.— The  Greenwood  Telephone  Company  has  filed  addi- 
tional articles  of  incorporation  providing  for  the  extension  of  its  service  and  im- 
provement of  its  plant  and  increasing  its  capital  stock  from  $6,000  to  $10,000. 

INDIANAPOLIS,  IND.— The  Wilkinson,  Simmons  &  Wood  Telephone 
Company,  of  Wilkinson,  Ind.,  has  been  incorporated,  with  a  capital  stock  of 
$210,000.  The  incorporators  arc:  John  W.  Reeves,  W.  H.  Ilimmons,  W.  D. 
'J  homas,  G.  H.  Jackson  and  Walter  Woods. 

MONETA,  lA. — The  O'Brien  County  Telephone  Company  has  been  incor- 
porated at  Moneta  with  a  capital  of  $10,000. 

SEBREE,  KY. — The  plant  of  the  Sebree  Indepsndent  Telephone  Company 
has  been  damaged  by  fire  tc  the  extent  of  $12,000.     There  was  no  insurance. 

RICHMOND,  KY. — The  franchise  for  the  new  independent  telephone  system 
has  been  sold  by  the  City  Council  to  E.  Tutt  Burnam.  Work  will  begin  on  the 
new  plant  within  ninety  days. 

WESTBROOK,  ME.— The  Westbrook  Telephone  Company  has  applied  for  a 
franchise  here. 

BALTIMORE,  MD.— The  Chesapeake  &  Potomac  Telephone  Company  is 
having  plans  prepared  for  a  new  branch  telephone  exchange  to  be  erected  in 
this  city  at  the  corner  of  Madison  and  Calvert  Streets  at  a  cost  of  $175,000. 
Mr.  C.  D.  W.  Eidlitz,  of  New  York,  is  the  architect.  The  exchange  will  be 
modern  throughout  and  the  switchboard  and  telephone  equipment,  it  is  stated, 
will  cost  $100,000.  The  exchange  will  have  a  capacity  of  2,000  lines  and  will 
relieve  the  present  St.  Paul  and  Madison  districts.  The  company  is  just 
completing  the  work  of  laying  60  miles  of  conduits  under  ground. 

YPSILANTI,  MICH. — Mayor  Dawson  has  announced  his  veto  of  the  resolu- 
tion granting  an  independent  tcKphone  franchise  to  Shelly  Hutchinson  and  asso- 
ciates.    An  attempt  to  carry  the  resolution  over  the  veto  failed. 

MINNEAPOLIS,  MINN.— The  Board  of  Directors  of  the  Twin  City  Tele- 
phone Company  have  declared  a  quarterly  dividerftl  at  the  rate  of  7  per  cent 
per  annum,  p.iy.iblc  November  i. 

JEFFERSON  CITY.  MO.— The  Jefferson  City  Telephone  Company  has 
been  bought  by  Lester  A.  Parker,  H.  McHenry  and  A.  M.  Hough.  The  ex- 
change  was   formerly  owned    by   the  Capitol   Telephone   Company. 

JLYSSES,  Nhii. — The  Ulysses  Independent  Telephone  Company  has  been 
Incorporated,  with  a  capital  of  $5,000. 

LIN'COLN,  NEB. — The  Waco  Telephone  Company  has  been  organized  with 
a  capital  stock  of  $25,000.  It  is  proposed  to  establish  a  telephone  system  with 
headquarters  in   Waco.     J.  A.  Gilbert  and  twenty-four  others  are  incorporators. 

PERTH  AM  HOY,  N.  J.— The  Hudson  &  Middlesex  Telephone  Company  h.M 
been  granted  a  franchise  here. 

AURORA,  N.  Y. — The  Empire  Telephone  Company  is  constructing  a  line 
from  this  place  to  Cayuga. 

ELMIR/\.  N.  Y. — The  Elmira  Telephone  Company  has  been  consolidated  with 
the  York  State  Telephone  Company  v  hich  controls  exchanges  in  Cortland,  Bing- 
hamton.  Glen   l-".ilis  and  other  cities. 

GASTON  I  A,  N.  C— A  new  telephone  company  has  been  chartered  at 
Gastonia  by  N.  B.  Kendrick  and  other  stockholders.  The  capital  stock  will 
be  $11,000. 

LINCOLNTON,  N.  C— The  Bell  Company  has  purchased  the  plant  and 
exchange  of  the  Lincoln  Telephone  Company,  of  Lincolnton.  A  number  of 
private  lines  were  cut  out  and  Dr.  Hunter  of  Stanley  Creek,  N.  C,  has  been 
granted  the  right  to  put  in  an  exchange  in  Lincolnton. 

OAKES,  N.  D.— The  Dakota  Central  Telephone  Company,  of  Aberdeen, 
has  purchased  the  Oakes  telephone  excb.ingc  and  will  operate  it  in  connection 
with  the  entire  system.     Extensive  improvements  will  be  made. 

ARCHBOLD.  OHIO.— The  Archbold  Telephone  Company  has  increased  iU 
c.ipital  stock  from  $10,000  to  $20,000. 


DELAWARE,  OHIO. — The  Citizens'  Telephone  Company  is  installing  a  new 
modern  board  of  :,8oo  lines  capacity.     About  1,000  will  be  installed  at  the  start. 

YOUNGSTOWN,  OHIO.— The  United  Sutes  Telephone  Company  has  estab- 
lished  a  long-distance  switching  station  at  Youngstown.  Five  operators  will  be 
employed  at  this  point. 

SANDUSKY,  OHIO. — The  Green  Spring  Telephone  &  Electric  Company,  of 
Seneca  and  Sandusky  counties,  has  increased  its  capital  stock  from  $15,000  to 
$25,000.     J.  C.  Kanney  is  president. 

SANDUSKY,  OHIO.— The  deal  for  the  sale  of  the  Sandusky  Telephone 
Company  to  the  Laning  syndicate,  of  Norwalk,  has  been  effected.  The  company 
will  be  known  as  the  Sandusky  Local  Telephone  Company. 

PORTSMOUTH,  OHIO.— The  Central  Union  Telephone  Company  is  installing 
free  telephones  in  Portsmouth.  No  charge  is  to  be  made  until  800  telephones 
are  in  use.     There  is  a  strong  independent  company  in  the  field. 

DELAWARE,  OHIO. — F.  M.  Marriott,  of  the  Harrison  Construction  Com- 
pany, has  organized  a  company  with  $300,000  capital  stock  at  Pueblo,  Colo.,  and 
expects  to  establish  telephone  exchanges  in  that  place  as  well  as  at  Colorado 
Springs.  The  company  is  also  planning  to  build  a  long  distance  line  to  Salt  Lake 
City. 

ZANESVILLE,  OHIO.— The  Zanesville  Telephone  &  Telegraph  Company 
will  enlarge  its  system.  About  $50,000  will  be  expended  for  the  purpose. 
Solicitors  will  be  put  to  work  to  regain  the  subscriptions  which  the  company 
was  compelled  to  cancel  on  account  of  insufficient  capital  at  the  time  of  the 
Everett- Moore  trouble. 

YOUNGSTOWN,  OHIO.— The  Beaver  Telephone  Company  has  commenced 
operations.  Its  system  extends  over  the  whole  of  Beaver  township.  The  com- 
pany is  negotiating  with  the  Central  Union  Telephone  Company  and  the  Youngs- 
town Telephone  Company  for  long  distance  service.  Officers  of  the  new  com- 
pany are:  W.  ti.  Ruhlman,  president;  C.  Culp,  vice-president;  R.  B.  Metzler, 
treasurer;  John  Yoder,  secretary,  and  S.  B.  Culp,  manager. 

PITTSBURG,  PA.— The  Central  District  and  Printing  Telegraph  Company 
has  declared  its  regular  dividend  of  2  per  cent,  payable  October  31. 

DYERSBURG,  TENN.— The  West  Tennessee  Telephone  Company  has  incor- 
porated to  establish  a  telephone  system.     W.  C.  Paris  is  manager. 

CENTER,  TEX. — The  Sabine  \'allcy  Telephone  Company,  capital  stock 
$20,000,  has  been  incorporated  by  E.  C.  Branch,  W.  A.  King,  James  T.  Polly 
and  J.  W.  Sanders. 

ROANOKE,  VA. — The  West  Virginia  Eastern  Telephone  Company  will  ex- 
tend its  lines  from  Century  to  Buckingham. 

PETERSBURG,  VA. — The  recent  consolidation  of  telephone  interests  in 
Petersburg  places  the  Bell  Company  in  entire  control  in  that  city.  It  is  said 
that  rates  will  be  increased. 

PARKERSBURG,  W.  VA.— The  general  offices  of  the  Consolidated  Tele- 
phone Company  Cave  been  removed  to  Fairmount.  General  Manager  Funk- 
hauser  has  resigned  and  has  been  succeeded  by  C.  W.  Evans,  of  Fairmount. 


ELECTRIC   LIGHT  AND   POWER. 


BIRMINGHAM,  ALA.— The  Birmingham  Railway.  Light  and  Power  Com- 
pany has  applied  to  the  City  Council  for  a  franchise  to  operate  a  steam  heating 
plant  in  conjunction  with  its  electric  lighting  and  street  car  system.  The  com 
pany  expects  to  spend  over  a  quarter  of  a  million  dollars  in  the  new  plant. 

S.\N  FRANCISCO,  CALIF.— The  South  Yuba  Wafer  Company's  great  sys- 
tem of  water  ditches  and  three  small  electric  power  plants  are  to  be  purchased 
by  an  Eastern  syndicate  headed  by  C.  N.  Felton.  It  is  said  that  the  purchase 
price,  over  $3,000,000,  will  be  paid  over  as  soon  as  the  expert  engineers  com- 
plete their  reports  on  the  properties.  The  two  electric  plants  at  Auburn  and 
Newcastle  are  operated  by  the  Central  California  Electric  Company  and 
supply  current  for  Sacramento,  while  the  newly-installed  plant  at  Altarille 
will  supply  Grass  Valley,  Nevada  City,  Marysville  and  other  places. 

SAN  FRANCISCO,  CALIF.— Water  rights  on  the  Tuolumne  River  near 
Jacksonville,  Tuolumne  County,  Calif.,  have  been  secured  by  G.  A.  Wilbur 
&  Co.  It  is  estimated  that  from  4,000  to  io,ooo-hp  can  be  developed.  Aboat 
ten  miles  of  ditch  and  flume  will  be  required  to  obtain  the  best  results.  It  is 
proposed  to  transmit  electric  power  a  distance  of  nearly  fifteen  miles  to  James- 
town for  mining  purposes  as  well  as  lighting.  Sidney  Sprout,  the  electrical 
engineer  for  the  enterprise,  has  gone  to  Jacksonville  to  ascertain  the  minimum 
flow  of  water.  He  will  complete  the  preliminary  work  and  a  good  deal  of 
construction  work  can  be  accomplished  this  winter. 

DENVER.  COLO. — The  Boulder  Creek  Mining  and  Power  Company,  which 
owns  extensive  properties  in  Boulder  Creek,  Colo.,  mining  district,  has  been 
organized  in  Bay  City,  Mich.,  with  a  capital  of  $2,000,000.  W.  C.  Penoyer, 
of  Bay  City,  is  president  of  the  company.  The  company  has  secured  from 
the  United  States  and  from  Colorado  the  riparian  rights  in  Boulder  Creek, 
Colo.,  for  power  purposes  and  will  soon  build  a  plant  of  lo.ooo-hp.  The  com- 
pany will  convert  the  old  Coburn  mill  six  miles  above  Boulder  into  a  cyanide 
plant  of  100  tons  capacity  per  day.  The  Cobum  mill,  where  the  electric  plant 
is  also  'o  be  erected,  is  three  and  a  half  miles  above  where  the  city  of 
Boulder  secures  its  water  for  town  purposes. 

BOISE,  IDAHO. — The  electric  light  and  gjt*  company  of  Boise  is  installing 
a  2.700  hp  electric  power  plant  on  the  Payette  river,  »o  miles  above  Boise, 
and  the  plant  will  be  completed  about  Dec.  i.  It  will  cost  when  completed 
about  $400,000.  It  is  the  intention  of  the  company  to  light  Boise  and  to 
furnish  power  for  a  ^ umber  of  mines  in  the  locality.  Later  on  the  busineM 
of  the  company  will  be  extended  to  other  towns  where  light  and  power  U 
needed. 

OUINCY,  ILL.^Tbe  tmokestacka  of  the  local  electric  light  company  wera 
blown  down  in  a  tornado  rccentlr.  and  the  city  was  put  in  temporary  darkness. 
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I'OKT  WAYNE,  IND. — The  Pennsylvania  Company  has  approved  phins  for 
the  erection  of  a  largo  electric  lighting  plant  at  Conway,  near  here.  The  build- 
ing and  cquipnicnt  will  cost  approximately  $■50,000  and  is  the  first  of  several 
to  be  erected  at  important  points  on  the  system  west  of  Pittsburg.  Recently 
the  officials  of  the  company  decided  to  equip  all  important  yards  with  electric 
lights  in  order  to  permit  the  men  to  work  by  night  as  well  as  day. 

MARKS VILLE,  LA.— The  Marksville  Electric  Light  and  Power  Company, 
Limited,  has  been  chartered.  The  contract  for  building  and  fixtures  was 
awarded  to  Lyman  C.  Reed,  of  New  Orleans.  The  officers  of  the  Board  of 
IJircctors  are:  Dr.  Walter  F.  Couvillion,  president;  A.  V.  Saucier,  vice-president; 
T.  T.  Fields,  secretary,  and  L.  J.   Coco,  treasurer. 

BOSTON,  MASS. — The  Gas  and  Electric  Light  Commissioners  have  approved 
tiie  petition  of  the  Attleboro  Steam  &  Electric  Company  for  permission  to  issue 
$40,000  stock. 

EASTIIAMPTON,  MASS.— The  Hampton  Company  is  installing  an  electric 
power  and  lighting  equipment  and  the  plant  is  to  be  electrically  driven.  Two 
polyphase  generators,  one  direct-connected  to  a  Corliss  engine  and  the  other 
belted  to  a  water  wheel  will  supply  the  current.  The  machines  will  be  inter- 
changeable, so  that  either  one  or  both  may  be  used  as  desired  for  power  or 
lighting. 

PORT  HURON,  MICH. — At  the  coming  election  a  proposition  to  issue  $50,000 
worth  of  bonds  for  electric  lighting  purposes  will  be  submitted  to  a  vote. 

DULUTH,  MINN. — The  capacity  of  the  Duluth  General  Electric  Company's 
plant  will  be  doubled  by  the  installation  of  a  2,500-hp  engine.  At  a  cost  of 
$250,000  the  company  has  changed  its  plant  throughout,  introducing  a  large 
amount  of  new  machinery. 

PRINCETON,  N.  J.— The  University  Power  Company,  of  Princeton,  has 
been  incorporated  to  supply  electric  light  power;  capital,  $25,000.  Incorporators: 
Robert  H.  McCarter,  Edwin  j4.  Williamson  and  Conover  English. 

SAUGERTIES,  N.  Y.— The  Saugerties  Light,  Heat  and  Power  Company,  of 
Saugerties,  has  been  incorporated;  capital,  $50,000.  Directora:  H.  B.  Hord  and 
R.  C.  McCormick,  New  York;  C.  W.  Eichells,  Jr.,  Ridgewood,  N.  Y. 

MEDINA,  N.  Y. — The  Medina  Foundry  Company  is  erecting  a  new  plant 
to  operate  by  electric  power  and  has  purchased  six  induction  motors  from  the 
General  Electric  Company.  The  officers  are:  Michael  Slack,  president;  Orren  F. 
Butts,  vice-president  and  general  manager,  and  B.  Edward  Slack,  secretary  and 
treasurer. 

WINSTON,  NT.  C— The  Winston-Salem,  N.  C,  Gas  and  Lighting  Company 
h;is  recently  re-organized.  New  York  and  Philadelphia  capitalists  having  secured 
a  controlling  interest  in  the  plant.  Dr.  W.  H.  Reynolds  and  B.  G.  Mc.\doo, 
of  New  York,  are  interested. 

CLEVELAND,  OHIO. — Bishop  &  Babcock,  manufacturers  of  tanks,  etc.,  have 
completed  plans  for  the  erection  of  a  large  brick  power  house  on  Hamilton 
Street.     They  propose  to  operate  nearly  all  of  their  machinery  by  electric  motors. 

MURFREESBORO,  TENN.— Dynamos,  engines,  etc.,  will  be  purchased  by 
the  City  Gas  &  Electric  Company,  which  has  had  plans  prepared  for  improve- 
ments to  cost  about  $15,000. 

SALT  LAKp  CITY,  UTAH. — Over  $100,000  worth  of  new  mining  machin- 
ery has  been  received  at  the  various  claims  in  the  Buffalo  Hump,  Idaho,  coun- 
try within  the  past  ninety  days,  and  includes  electrical  equipment  to  the  value 
of  nearly  half   the   cost  of   the   entire   outfit. 

NEW  MARTINSVILLE,  W.  VA.— The  New  Martinsville  Electric  Light, 
Heat  and  Power  Company  and  the  New  Martinsville-Sistersville  Electric  Railway 
Company  both  have  applications  for  franchises  pending. 

CITY  OF  MEXICO,  MEX.— The  municipal  council  of  the  City  of  Mexico 
has  authorized  the  Compania  Mexicana  de  Gas  y  Luz  Electrica  to  place  its 
cables  underground  where  necessary  for  city  service.  The  cables  must  be 
laid    under   the    sidewalks. 

^lONTEREY,  MEX.— The  electric  light  plant  of  the  Monterey  Electric 
Light  and  Power  Company  is  to  be  increased  in  capacity  from  8oo-hp  to 
2,ooo-hp.  Emilie  Dysterud,  general  manager  of  the  company,  has  been  making 
an  extended  tour  of  the  north  and  east  inspecting  the  electric  light  plants  of 
the   principal   cities   of  the  United    States. 

SAN  LUIS  POTOSI,  MEX.— The  city  council  of  San  Luis  Potosi  has 
granted  a  franchise  to  George  Waddill,  representing  an  American  company, 
to  install  a  new  electric  light  and  power  plant  in  this  city.  The  company  has 
a  capital   stock  of   $300,000  and   has  already  begun  the   work   of  constructing 

the   new   plant. 

• 

THE  ELECTRIC  RAILWAY. 


WILMINGTON,  DEL. — The  Delaware  Suburban  Railway  Company  has  been 
incorporated  at  Dover,  with  a  capital  stock  of  $100,000.  The  company  proposes 
to  construct  a  road  connecting  with  that  of  the  Wilmington  City  Railway's  exten- 
sion at  Stanton.     The  road  will  extend  from  there  to  Chesapeake  City. 

F.\IRBURN,  GA. — Citizens  of  Fairburn,  nineteen  miles  from  Atlanta,  are 
agitating  the  question  of  having  the  electric  railways  of  Atlanta  extended  to 
Fairburn. 

MUNCIE,  IND. — The  Union  Traction  Company  has  been  granted  a  franchise 
to  extend  its  system  from  this  city  to  Alexandria. 

DALEVILLE,  IND.— The  Union  Traction  Company  has  been  granted  a  fran- 
chise to  extend  its  system  from  Daleville  to  Middletown. 

WABASH,  IND. — The  Wabash-Logansport  Traction  Company,  operating  the 
Peru  interurban  road,  has  accepted  a  franchise  and  is  under  bond  to  build  a  city 
system  in  Wabash. 

.•\LEXANDRIA,  IND. — The  New  Hartford  City-Alexandria  Electric  Company 
has  accepted  the  terms  of  the  franchise  ordinance  passed  by  the  Alexandria 
Council,  and  work  will  begin  at  this  point  also. 


KOKOMO,  IND. — The  Indianapolis  k  Northern  Traction  Company,  in  addi- 
tion to  receiving  a  franchise  to  enter  this  city,  has  been  granted  a  franchise  for 
an  electric  lighting  and  heating  plant  in  thi.s  city. 

JEFFERSONVILLE,  IND. --The  Southern  Indiana  Railway  Company,  of 
JefFcrsonville  and  New  Albany,  has  filed  articles  of  incorporation  with  the 
Secretary  of  State.  The  capital  stock  is  $300, 000.  The  directors  arc  N.  A. 
Street,  C.  R.  Taylor,  N.  I.  Keefe  and  M.  E.  Callender.       % 

INDIANAPOLIS,  IND.— The  New  Albany,  I'aoli  &  French  Lick  Vall«y 
Traction  Company  has  filed  articles  of  incorporation;  capital  stock,  $100,000. 
The  incorporators  are:  Thomas  Taggart,  Crawford  Fairbanks,  L.  F.  Dickson, 
of  Chicago;  a.  ].  T.  Jeup,  of  Indianapolis,  and  Thomas  B.  Buskirk,  of  Paoli. 

EVANSVILLE,  IND.— The  board  of  directors  of  the  Evansville  &  Prince- 
ton Traction  Company  has  let  the  contract  for  the  building  of  the  power  house 
to  a  New  York  firm.  The  power  house  is  to  be  located  at  Fort  Branch,  half 
way  between  this  city  and  Princeton,  and  will  cost  $72,000.  The  Evansville 
&  Princeton  Traction  line  will  be  in  operation  by  April  1.  Several  other 
electric  lines  are   being  planned  out  of   Evansville. 

EVANSVILLE,  IND.— The  Evansville,  Boonville  &  Rockport  Railway  Com- 
pany has  filed  articles  of  incorporation.  Ihe  road  will  run  from  Evansville 
through  Vanderburg  County  to  Newburg  and  Boonville  in  Warrick  County  and 
to  Rockport  in  Spencer  County.  The  company  proposes  to  purchase  and  lease 
street  railway  systems  to  connect  with  and  complete  its  interurban  system. 
William  Freekeld,  Chas.  E.  Maley  and  E.  C.  Henining  are  the  directors. 

NEW  ORLEANS,  LA.— The  Myles  Salt  Company  intends  to  build  an  elec- 
tric railway   from  New   Iberia,  La.,   to  Berwick   City,  a  distance   of  54  miles. 

NEW  ORLEANS,  LA. — The  strike  of  the  street  railway  employees  wa« 
settled  on  the  13th  inst.,  after  a  duration  of  15  days.  The  basis  of  settlement  is 
that  the  men  shall  receive  20  cents  an  hour,  a  day's  work  to  consist  of  ten  hours. 

AUGUSTA,  ME.— The  Auburn,  Mechanics  Falls  &  Norway  Street  Railway 
Company  has  petitioned  the  Railroad  Commissioners  for  articles  of  association. 
F.  H.  Wilson,  of  Brunswick;  E.  B.  Hart,  Jr.,  of  New  York;  A.  H.  Shaw,  S.  R. 
Percy  and  I*\  E.  Southard,  of  Bath,  are  the  directors.  The  company  proposes 
to  build  an  electric  railway  from  Auburn  to  Norway,  a  distance  of  24  miles. 
The  capital  stock  is  $100,000. 

WORCESiER,  MAbS.— The  Worcester  Consolidated  Street  Railway  Com- 
pany has  declared  a  dividend  of  3  per  cent. 

WESTFIELD,  MASS.— At  the  annual  meeting  of  the  Westfitld  Electric 
Railway  Association  the  following  named  gentlemen  were  elected  officers:  Presi- 
dent, A.  D.  Stanton,  of  Huntington;  clerk  and  treasurer,  J.  H.  Dickinson.  It  is 
expected  that  construction  work  on  the  road  will  be  started  next  spring. 

SPRINGFIELD,  MASS. — At  the  annual  meeting  of  the  Greenfield  &  Turners 
Falls  Street  Railway  Company  provisions  were  made  for  extending  the  road 
from  Four  Corners  to  Federal  Street,  making  a  loop.  The  bonded  indebtedness 
is  to  be  increased  not  to  exceed  $130,000.  These  officers  were  elected:  President, 
Maj.  F.  E.  Pierce;  clerk  and  treasurer,  D.  P.  Abercrombie,  Jr.;  superintendent, 
J.  A.  Taggart;  engineer,  C.  W.  Clapp;  auditor,  Jone  E.  Donovan;  trustees,  Maj. 
Pierce,  D.  P.  Abercrombie,  Jr.,  J.  A.  Taggart,  C.  W.  Clapp,  J.  W.  Stevens,  D.  P. 
Abercrombie,  Sr.,  N.  S.  Cutler,  Isaac  Chenery,  Albert  T.  Hall,  Springfield,  Mass. 

CONCORD,  N.  H. — The  long-talked-of  railway  between  Concord,  Dover  and 
Rochester  will  be  constructed.  A  contract  for  4,000  tons  of  70-?ound  steel  rails 
was  executed  recently  between  the  x  ennsylvania  Steel  Company  and  the 
Rochester  Street  Railway  Company. 

TRENTON,  N.  J.— The  Whippany  &  Passaic  River  Railroad  Company, 
cajMtal  $375,000,  has  been  incorporated  here  to  build  a  railroad  seven  miles 
long  from  Whippany  to  Essex  Falls,  N.  J.  The  incorporators  are:  Edward 
M.  Shepard,  Brooklyn;  Herman  Behr,  Robert  D.  Foote,  W.  W.  Cutler, 
Morristown ;  Richard  W.  McEwan,  Robert  B.  McEwan,  Jesse  L.  McEwan. 
Whippany,    N.    J. 

AMSTERDAM,  N.  V.— Th^  Fonda,  Johnstown  &  Gloversville  Railroad 
Company  has  increased  the  wages  of  the  motormen  from  165/3  lo  18  cents  an  hour. 
Motormen  who  have  been  in  the  employ  of  the  company  for  less  than  a  year 
receive  an  increase  of  from  15  to  161/2  cents  an  hour.  The  increase  in  wages 
was  not  asked  for. 

ALBAN  Y,  N.  Y. — The  Lake  Erie  Traction  Company  has  obtained  consent 
from  the  State  Railroad  Commission  to  issue  a  first  mortgage  for  $400,000  and 
to  increase  its  capital  stock  from  $126,000  to  $500,000.  The  proceeds  from  the 
sale  of  the  additional  securities  are  for  the  construction  and  equipment  of  the 
road  from  Westfield,  Chautauqua  County,  to  the  Pennsylvania  state  line. 

ALBANY,  N.  Y.— The  Bull's  Head  &  Annadale  Beach  Railway  Company  has" 
filed  articles  of  incorporation.  The  capital  stock  is  $250,000.  The  company  will 
build  a  line  8  miles  long  in  Richmond  Borough,  New  York,  from  Bull's  Head  to 
Annadale  Beach.  The  directors  are:  James  W  Hughes,  Harcourt  Bull,  J.  M. 
Israel,  C.  W.  Kappes,  A.  E.  Haskins,  H.  S.  Weed,  J.  L.  Doyle,  W.  H.  Cress- 
man,  of  New  York,  and  David  Murphy,  of  Jersey  City. 

BROOKLYN,  N.  Y.— The  Brooklyn  Rapid  Transit  Company.  Brooklyn 
Borough,  has  purchased  for  $30,000  the  property  of  Christ  Protestant 
Episcopal  Church,  at  Third  Avenue  and  Sixty-eighth  Street,  Brooklyn.  The 
edifi  e  is  to  be  removed  to  make  way  for  the  construction  of  an  inclined  plane 
to  connect  the  elevated  railroad  structure  with  the  surface  line  on  Third 
Avenue.  The  company  plans  to  operate  trains  over  the  elevated  road  through 
to  Fort  Hamilton. 

STATEN  ISL.VXD,  N.  Y.— The  Staten  Island  Rapid  Transit  systen:  haf  es- 
tablished an  entrance  into  Plainfield,  N.  J.,  over  the  New  Jersey  Central's 
tracks,  and  a  schedule  goes  into  effect  which  insures  connection  between  trains 
from  St.  George,  S.  I.',  and  Philadelphia,  Baltimore,  and  Washington.  Regular 
Staten  Island  expresses  will  make  Plainfield  a  terminal,  and  the  Royal  Blue 
Line,  of  the  Baltimore  and  Ohio,  will  stop  there.  East  and  west  bound  sched- 
vicis  have  been  arranged. 

PORTSMOUTH,  OHIO.— The  Ohio  Valley  Traction  Company  has  amended 
its   charter   to  enable   it   to  extend  its   line  to   Ironton. 
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COLUMBUS,  OHIO.— The  Columbus,  Delaware  &  Marion  Railway  has 
opened  through  service  from  North  Columbus  to  Delaware. 

MASSILLON,  OHIO.— The  Canton-Akron  Railway  Company  has  purchased 
a  right  ot  way  from  Massillon  to  East  Greenville,  and  is  planning  a  spur  line 
to  that  town. 

DAVTON,  OHIO. — Officials  of  the  Dayton  &  Northern  Traction  Company  are 
closing  contracts  fdPthe  extension  of  the  line  from  Greenville  to  Union  City  and 
into  Indiana. 

CrXCINXATI,  OHIO.— The  directors  of  the  Cincinnati,  Newport  &  Cov- 
ington Light  &  Traction  Company  have  declared  a  quarterly  dividend  of  one 
I«r  cent,  on  the  preferred  stock. 

CLEVELAND,  OHIO.— W.  J.  Prentz  is  in  this  city  endeavoring  to  inter- 
est capital  in  building  an  electric  railway  from  Mansfield  to  Ashland  over 
which  route  he  claims  to  have  secured  right  of  way. 

CINCINNATI,  OHIO.— The  Cincinnati,  Milford  &  Loveland  Traction  Com- 
pany has  been  incorporated  with  $700,000  capital  stock  by  J.  M.  Wilson,  Claude 
Ashbrook,  J.  N.  Roberts,  B.  H.  Kroger  and  others  of  Cincinnati. 

MANSFIELD,  OHIO.— The  Mansfield,  Mt.  Gilead  &  Delaware  Traction  Com- 
(lany  has  secured  a  franchise  in  Mansfield,  and  grading  is  to  start  at  once.  The 
road  will  be  the  connecting  link  between  Columbus  and  Cleveland. 

TOLEDO,  OHIO.— The  Toledo,  Columbus,  Springfield  &  Cincinnati  Rail- 
way Company  claims  to  have  arranged  for  the  sale  of  $925,000  worth  of  bonds. 
A  site   has  been   secured  at  Roundhead  for  a  large   power  house. 

SPRINGFIELD,  OHIO.— The  stockholders  of  the  Dayton,  Springfield  &  Ur- 
bana  Electric  Railway  have  decided  to  increase  its  capital  to  $1,500,000  for  the 
jiurposc  of  double-tracking  and  making  other  important  improvements. 

ASHTABULA,  OHIO. — The  Pittsburg,  Lisbon  &  Western  Railroad  Company 
has  been  incorporated  with  a  nominal  capital  of  $10,000  by  R.  W.  Taylor  and 
others.  The  company  proposes  to  "operate  a  steam  or  electric  road  from 
Ashtabula  Harbor   to   Steubenville." 

SPRINGFIELD,  OHIO.— Directors  of  the  Urbana,  Bellefontaine  &  Northern 
Traction  Company  will  meet  October  30  to  vote  on  increasing  the  capital  stock 
to  $500,000  and  to  complete  traffic  arrangements  with  the  Dayton,  Springfield  & 
Lrbana  Railway.     Both  roads  are  controlled  by  the  same  interests. 

CLEVELAND,  OHIO. — The  Ohio  &  Pennsylvania  Traction  Company  has 
been  incorporated  by  F.  B.  Krausc,  Charles  L.  Gilbert,  C.  C.  Daugherty,  L.  A. 
Calkins  and  others.  Temporary  capital  stock  $10,000.  The  company  proposes 
to  build  a  direct  line  from  Cleveland  to  Sharon,  Pa.,  by  way  of  Warren. 

TOLEDO,  OHIO.— J.  M.  Mulkey,  of  the  Black-Mulkey  syndicate,  owners 
of  the  Toledo  &  Monroe  Railway,  states  that  negotiations  with  the  Detroit 
United  Railway  relative  to  the  sale  of  the  property,  have  been  declared  oflf  and 
that  his  people  .will  proceed  at  once  with  the  work  of  extending  the  line  to 
Detroit. 

ZANESVILLE,  OHIO.— Col.  A.  E.  Boone,  who  has  secured  franchises  for 
several  electric  roads  to  radiate  from  this  city,  is  endeavoring  to  secure  capital 
to  build  the  first  line,  charter  for  which  has  been  taken  out  under  the  name 
of  the  Zancsville  &  Southeastern  Ohio  Railway  Company,  with  a  capital 
of    $10,000. 

TOLEDO.  OllltJ.- The  Toledo,  Bowling  Green  &  Southern  Traction  Company 
is  arranging  to  handle  freight  business  on  the  same  basis  as  the  other  inter- 
urban  lines  entering  Toledo.  The  matter  has  been  held  up  on  account  of  insuf- 
ficient power,  but  this  difficulty  will  be  remedied  by  the  speedy  completion  of  a 
new  station  at  Cygnet. 

DAYTON,  OHIO. — It  is  reported  that  the  Pomcroy-.Mandclbaum  syndicate  is 
jil.inning  to  erect  in  this  city  one  of  the  largest  power  plants  in  the  country,  to  be 
used  in  the  operation  of  both  the  Cincinnati,  Dayton  &  Toledo  Traction  Com- 
pany and  the  Miami  &  Erie  Canal.  The  officials  in  Cleveland  are  not  prepared 
to  verify  the  statement. 

CHILLICOTHE,  OHIO.— The  smokestack  on  the  new  power  house  of  the 
Chillicothe  Street  Railway,  Light  &  Power  Company  collapsed  a  few  days  ago 
entailing  a  loss  of  between  $6,000  and  $10,000.  The  stack  was  175  feet  high. 
It  is  believed  the  accident  was  caused  by  the  base  being  too  small  and  not  having 
a  suflicirntly   solid   foundation. 

ZANESVILLE,  OHIO.— The  Zancsville  Railway,  Light  &  Power  Company  has 
been  incorporated  by  George  H.  Warrington,  John  Ross,  George  M.  Finch, 
E.  F.  Gunther  and  Thomas  Braxton,  Jr.  Capital  stock  is  $1,000,000.  It  is 
stated  the  new  company  has  succeeded  the  Zancsville  Street  Railway  and  thit 
the  deal  involve*  the  construction  of  intcrurban  roads  from  Zancsville. 

CINCINNATI,  OHIO.— Ihrough  the  consolidation  of  various  traction  roads 
it  is  proposed  to  operate  a  line  Ijctwcen  Cincinnati  and  Springfield,  Ohio.  The 
Springfield  &  .\cnia  Company  and  the  Scrugham  lines  will  figure  in  the  combina- 
tion. Local  interests  prominently  iilentificd  with  the  Elgin,  Aurora  &  Southern 
Traction  Co.  have  been  given  the  as8ur.ince  that  these  two  properties  will  soon 
consolidate. 

CINCINNATI.  OHIO.— At  the  annual  meeting  of  the  Cincinnati,  George 
town  8t  Portsmouth  Railway  the  fo'incr  officers  were  re-elected,  as  follows: 
A.  W.  Conistock.  presiilent;  W.  R.  Todd,  vice-president;  R.  E.  Field,  secretary- 
treasurer;  E.  W.  White,  general  manager,  general  freight  and  passenger  agent, 
.-ind  r.  T.  Dunn,  siiprrintrndeiit.  I  he  work  of  converting  this  line  into  an 
electric  system  is  progressing  rapidly  and  cars  will  soon  be  in  operation  to 
Georgetown.     The  power   house  at  Olive  Branch   is  about  completed. 

CLEVELAND,  OHIO.— It  is  announced  that  the  deal  for  the  »alc  by  the 
Everett- Moore  syndicate  to  the  Grand  Trunk  Railway  (steam)  of  the  DetnMt 
&  Toledo  Shore  Line  has  been  finally  consummated,  the  price  lieing  about 
$1,600,000.  It  is  now  probable  that  the  EverettMoore  syndicate  will  redouble 
its  efforts  to  buy  back  the  Toledo  &  Monroe  Railway  in  order  that  the  connec- 
tion of  the  Ohio  and  Michigan  systems  may  not  be  broken.  The  closing  of 
this  deal  removes  the  last  of  the  Everett-Moore  difficulties  so  far  as  traction 
jiropcrtics  arc  concerned.  The  option  held  by  Claude  Ashhrooke.  of  Cincin- 
nati, on  the  London  (Out.)  Street  Railway  interests  has  expired  and  it  will 
not  be  renewed.     The  syndicate  will  probably  retain  this  property. 

I'OTTSTOWN.    PA.— The    Pottstown    ov    Reading    Electric    Railway   Company 


has  applied  for  a  charter.  J.  C.  Bricker,  Dr.  S.  C.  Dolley,  J.  D.  S.  Barham  and 
F.  F.  McCall  are  the  applicants.  With  the  building  of  a  line  to  Reading  from 
Pottstown  there  would  be  a  complete  trolley  system  between  the  former  city 
ana  Philadelphia. 

NASHVILLE  TENN. — The  Nashville  Railway  Company  announces  that  it 
will  expend  $1,000,000  in  improving  its  system. 

CLEVELAND,  TENN. — An  application  has  been  made  for  a  charter  for  an 
electric  railway  to  run  from  Cleveland  to  Ducktown,  Tenn.  The  cost  is  es- 
timated at   $400,000. 

CLARKSVILLE,  TENN. — Local  and  outside  capitalists  have  begun  secur- 
ing right  of  way  for  two  electric  railways  from  Clarksville,  one  running  to 
Nashville  and  the  other  running  to  Guthrie,  Ky.  T.  N.  Watson  is  interested 
in  the  former  and  H.  N.  Leech,  attorney,  has  been  granted  right  of  way  for 
the   second  road. 

TACOMA,  WASH. — The  Hoquiam  &  Aberdc-en  Street  Railway  Company  has 
issued  $125,000  in  bonds  to  be  sold  in  the  East,  the  proceeds  of  which  are  to  be 
used  in  building  an  electric  railway  between  the  two  principal  towns  on  Greys 
Harbor. 

WHEELING,  W.  VA. — It  is  announced  that  a  four-months  option  has  been 
given  on  the  majority  of  the  capital  stock  of  the  Wheeling  Traction  Company 
to  T.  H.  Conderman,  president  of  the  company.  The  company  is  capitalized 
at  $4,500,000.  The  property  includes  the  majority  of  the  city  lines  in  Wheeling, 
the  Steubenville,  Mingo  &  Ohio  Valley  Traction  Company,  the  Bridgepcri, 
Bellaire  &   Martin's  Ferry  Railway  and  several   lines  under  construction. 


LEGAL. 


RECEIVER  FOR  THE  ALBANY  &  HUDSON  ROAD.— Mr.  Geo.  T.  Blakes- 
Icc,  of  Kindcrhook,  N.  Y.,  has  been  appointed  receiver  for  the  Albany  &  Hudson 
Railway  Company.  The  officers  state  that  the  appointment  of  the  receiver  is  the 
first  step  in  a  plan  for  a  complete  reorganization  of  the  company.  The  system 
will  continue  in  operation. 

WIRELESS  LITIGATION.— The  suit  of  the  De  Forest  Wireless  Telegraph 
Company  against  the  Marconi  \\  ireless  Telegraph  Company  of  America,  L 
Rollins  Morse,  Henry  R.  Shaw,  Robert  W.  Emmons,  second,  and  George  W. 
Parker,  of  the  firm  of  E.  Rollins  Morse  &  Bro.,  to  recover  $1,000,000.  which  was 
begun  in  the  Supreme  Court  of  New  York  :>tate,  has  been  transferred  to  the 
United  States  Circuit  Court.  The  petition  for  the  transfer  was  made  on  the 
allegation  that  the  De  F'orest  Company  is  a  citizen  of  Maine,  the  Marconi  Com- 
pany a  citizen  of  New  Jersey  and  that  all  the  members  of  the  firm  of  E.  Rollins 
Morse  &  Bro.  are  citizens  of  the  State  of  Massachusetts.  They  offer  a  bond  of 
$100.  Betts,  Sheffield  &  Betts  arc  attorneys  for  the  Marconi  Company,  ano 
Knabe  &  Butler  are  attorneys  for  the  De  Forest  Company. 

RAILROAD  SECRETS  INVIOLATE.— At  Albany.  N.  V.,  on  October  j6. 
Justice  Aldcn  Chester  handed  down  an  important  decision  affecting  the  organiza- 
tion of  railroad  companies,  Ihe  State  Board  of  Railroad  Commissioners  has 
refused,  in  the  case  of  the  organization  of  such  corporations,  to  make  public  in- 
formation submitted  with  applications  to  construct  and  operate  their  proposeo 
roads  or  to  make  public  the  source  of  financial  support  upon  which  the  com 
panics  relied  to  carry  their  prospects  into  execution.  Justice  Chester,  in  the 
case  of  the  Portchester  Railroad  Company,  has  decided  that  the  Board  has  the 
right  to  keep  such  information  confidential,  denying  an  application  made  by  the 
New  Y'ork,  New  Haven  &  Hartford  Railroad  in  this  case  for  an  order  to  com- 
pel the  State  Board  to  make  public  this  information. 


PERSONAL. 


.MR.  H.  O.  SWOBODA  has  resigned  his  office  as  secretary  and  treasurer  of 
the  Falcon  Electric  Manufacturing  Company  of  New  York  City. 

MR.  H.  W.  HOBBS,  who  has  been  the  active  man  in  the  Hawks  Electric  Co  , 
has  retired  from  that  Boston  firm.  After  a  thorough  rest,  he  will  probably  enter 
the  engineering  field. 

DR.  v.  H.'MJER  is  to  lecture  before  the  Society  of  Chemical  Industry.  New 
York  section,  on  "Ferrous  and  Ferric  Acids,"  with  experiments,  on  October 
,24.  at  the  Chemists'  Club, 

.MR,  HUGH  A.  BROWN,  for  two  months  past  in  the  Chicago  office  of  the 
Crocker- Wheeler  Company,  has  moved  to  the  Cleveland  office  of  that  company, 
where  he  will  give  s  rcial  .ittcntion  to  the  electrical  equipment  of  machine  ikhop* 

PROF.  KAMMERER,  in  a  recent  address  before  the  German  En^neers'  b.o 
ciety.  at  |)<i!>aclili>i  t.  spoke  highly  of  the  modern  electric  telpherage  system  a» 
developed  in  America,  and  expressed  his  belief  that  it  would  come  inio  gienera; 
adoption  there, 

MOORE-SKITT,— At  Yonkci^.  N.  Y.,  on  October  15.  Miss  Edith  SIdtt,  daugh 
tcr  of  Mr.  Alfred  Skitt,  the  well  known  Manhattan  Elevated  manager,  wa» 
married  to  Mr,  Edwin  Webb  Moore  in  Grace  Chapel.  Among  those  present 
were  Mr.  and  Mrs.  George  Gould  and  Mr,  E.  V.  W.  Rossitcr. 

MR.  GEORGE  E,  WATTS,  who  for  some  five  years  part  has  rcpresente.l 
the  Columbia  Incandescrnt  Lamp  Company  as  sales  agfnt  for  St.  Louis.  Kansa> 
City.  Omaha  and  other  Western  cities,  has  established  himself  in  the  Chemica'. 
Building.  St,  Louis,  as  a  manufacturers'  agent,  on  his  own  responsibility. 

PROF,  A,  G.  BELL, — The  degree  of  Doctor  of  I^ws  will  be  conferred  or. 
Prof  Alexander  (.raham  ik;1I,  of  Washington,  and  Henry  White.  Secretary  of  the 
L^nitcd  States  Embassy,  in  addition  to  Ambassadors  White  and  Choate.  this  »-eck, 
by  St.  Andrew's  University,  where  Andrew  Carnegie  is  to  be  reinstalled  as 
Rector. 

MIL  D.  CLARENCE  uURLAND,  who  is  wcU  known  in  the  electrical  field, 
has  been  elected  second  vice-president  of  the  Spraguc  Electric  Company.     For  the 
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past  three  years  he  has  been  assistant  manager  of  the  Sprague  Company,  and  his 
promotion  is  evidence  of  his  engineering  and  executive  abilities,  which  he  has 
combined  to  a  marlced  degree. 

MR.  FRANK  D.  MOSES,  chief  engineer  of  the  South  Jersey  Gas,  Electric  and 
Traction  Company,  has  resigned.  Mr.  Richard  Stockton,  assistant  to  President 
A.  R.  Kuser,  has  also  resigned. 

MR.  E.  W.  BATCHELLAR,  formerly  purchasing  agent  for  the  Denver  (Colo.) 
Gas  and  Electric  Company,  has  been  appointed  general  manaeer  of  the  San 
Antonio  (Tex.)  Gas  and  Electric  Company  and  the  San  Antonio  Traction 
Company. 

MR.  FRED  W.  PARKE,  of  the  Westinghouse  Air  Brake  Works,  St.  Peters- 
burg, Kussia;  M.  Schatelowitz,  V.  Choglokoff  and  Irvin  Prokhanoff,  of  the 
same  concern,  ^re  now  in  the  United  States  for  the  purpose  of  inspecting  various 
electric  plants.     At  present  these  gentlemen  are  in  Pittsburg. 

COL.  ALLAN  C.  BAKEWELL,  who  was  recently  elected  president  of  the 
Sprague  Electric  Company,  has  long  been  identified  with  the  electrical  industry, 
and  has  won  many  friends  through  his  executive  ability  and  honorable  business 
methods.  He  was  vice-president  and  general  manager  of  the  old  Interior  Conduit 
and  Insulation  Company,  which  was  absorbeu  by  the  Sprague  Electric  Company 
some  years  ago.  Previous  to  his  present  office  he  was  for  three  years  second 
vice-president  and  general  manager  of  the  Sprague  Company. 


^rabe  IFlotes. 


THE  ELECTRIC  STORAGE  BATTtRY  COMPANY  has  qualified  to  do 
business  in  Ohio.     Its  Ohio  office  is  in  the  New  England  Building,  Cleveland. 

THE  PrxELPS  COMPANY,  makers  of  the  "Hylo"  incandescent  lamps,  De- 
troit, Mich,  has  opened  an  office  in  the  Monadnock  Building,  Chicago,  in  charge 
of  Mr.  J.  Wiley  Phelps,  and  a  San  Francisco  office  at  220  Sutter  Street,  with 
Mr.  Joseph  Thieben  as  representative. 

OIL  TRANSFORMERS.— The  Ft.  Wayne  Electric  Company,  in  a  neat 
folder,  describes  and  illustrates  the  Type  A  oil  transformers,  which  are  made 
in  standard  capacities  from  .6  to  50-kw  for  primary  voltages  of  1,000  to  2,000 
and   secondary  voltages   of   50  or    100   and    100  or   200. 

WOOD  MEASURING  INSTRUMENTS.— The  Ft.  Wayne  Electric  Works, 
Ft.  Wayne,  Ind.,  have  issued  a  pamphlet  entitled  "Instruction  Book  for  Wood 
Measuring  Instruments."  Instructions  are  given  for  the  location,  insulation, 
connecting-up,  etc.,  of  the  several  types  of  Wood  voltmeters  and  ammeters, 
including  an  ammeter  for  arc  circuits. 

WESTINGHOUSE  AIR  BRAKE  COMPANY,  Pittsburg,  has  sent  us  a  copy 
of  the  folder  issued  for  the  Detroit  Street  Railway  Convention  by  the  Standard 
Traction  Brake  Company,  and  devoted  to  the  exhibition  of  apparatus  in  the  Light 
Guard  Armory,  where  a  very  fine  display  in  regard  to  the  Newell  magnetic  track 
brake  system  was  made. 

THE  CROCKER-WHEELER  COMPANY,  Ampere,  N.  J.,  has  been  distribut- 
ing a  souvenir  in  me  shape  of  a  sterling  silver  match  box  in  the  centre  of  which 
on  a  celluloid  background  appears  the  name  and  address  and  trade  mark  of  the 
companj'.  The  marked  utility  of  this  souvenir  ensures  a  pleasing  remembrance 
constantly  recurring  of  the  curtesy  of  the  company. 

THE  FISHER  ELECTRIC  COMPANY,  of  Toledo  Ohio,  has  been  incorpo- 
rated, with  $10,000  capital  stock.  The  company  succeeds  the  Fisher  Electric 
Construction  Company,  and  will  do  a  retail  and  general  construction  business. 
The  incorporators  are:  J.  M.  Shunck,  H.  B.  Thompson,  Emil  X.  Schaefer  and 
Hugh  Shunck.  The  company  has  leased  warerooms  at  114  St.  Clair  Street,  that 
city. 

PROMPT  SHIPMENTS.  "Goods  received  and  thanks  for  your  prompt  ship- 
ment."— The  above  is  a  sample  extract  from  many  similar  letters  received  by  the 
Electric  Appliance  Company,  Chicago.  This  would  not  be  extraordinary  in  ordi- 
nary times  but  in  this  busy  year  and  season,  they  speak  volumes  for  the  system 
and  hustle  to  expedite  deliveries  in  vogue  at  the  Appliance  Company's  shipping 
department. 

PORTABLE  FORGEb.— The  Buffalo  Forge  Company,  Buffalo,  N.  Y.,  has 
issued  an  interesting  pamphlet  illustrating  and  describing  the  principal  features 
of  construction  and  the  advantages  of  its  portable  forges,  blowers,  blacksmith 
tools,  punches,  shears,  bar  cutters,  tire  benders  and  upsetters.  The  illustrations 
of  these  various  devices  are  very  clear,  and  the  accompanying  tables  give  the 
various  dimensions  of  the  machines,  together  wth  price  lists. 

ELECTRIC  HEATING. — The  American  Electric  Heater  Company,  De- 
troit, Alich.,  has  issued  a  new  catalogue  (No.  18)  descriptive  of  the  wide 
range  of  electric  heating  apparatus  of  its  manufacture.  The  extent  of  this 
line  can  be  surmised  from  the  fact  that  eight  different  forms  of  curling-iron 
heaters  are  shown.  Full  lines  are  illustrated  of  soldering,  laundry,  and  other 
irons,  no  less  than  16  types  of  laundry  and  pressing  irons  being  shown. 

FAN  MOTORS. — Bulletin  No.  68,  of  the  Massachusetts  Fan  Company, 
Waltham,  Mass.,  relates  to  the  Davidson  electric  propeller  fans  of  a  type 
applicable  for  all  sorts  of  ventilating  practice,  as  in  public  buildings  and  houses, 
for  the  removal  of  hot  and  moist  air,  for  ventilating  and  drying,  and  for  the 
circulation  of  hot  and  cold  air  for  the  purpose  of  heating  or  cooling.  The 
motors  are  wound  for  115,  230  and  500  volts,  their  loadings  being  from  >4 
to   7 1/2    horsepower. 

THE  NATIONAL  X-RAY  REFLECTOR  COMPANY,  107  Dearborn  Street, 
Chicago,  reports  an  extensive  demand  for  its  various  lines  of  mirror  reflectors 
and  fixtures.  It  has  in  consequence  opened  a  New  York  branch  at  26  Cort- 
landt  Street,  where  it  will  carry  a  full  stock  in  order  to  make  immediate  de- 
liveries to  contractors,  supply  dealers  and  the  trade  generally.  Its  reflectors  arc 
giving  satisfaction  wherever  used,  and  this  new  departure  in  opening  a  branch 
in  the  East  will  be  a  great  convenience  to  its  customers. 

ROYAL  ALTERNATORS  AND  TRANSFORMERS.— The  Royal  Electric 
Company,  Peoria,  111.,  has  issued  a  revised  edition  of  its  bulletin  illustrating 
and   describing  the  Royal    alternating-current   generator;   and   also   a   pamphlet 


descriptive  of  the  Royal  transformer.  The  Royal  generator,  aa  is  well  known, 
is  of  the  inductor  type,  and  the  bulletin  illustrates  all  of  its  features  in  detail. 
The  Royal  transformer  is  claimed  to  have  decided  advantages  over  the  core 
type,  which  latter  is  stated  to  sacrifice  efficiency  to  cheapness  in  construction 
and   convenience   for  repair. 

ELECTRIC  LOCOMOTIVES  FOR  SURFACE  HAULAGE.— With  this  title 
the  Baldwin  Locomotive  Works  and  the  Westinghouse  Electric  and  Man- 
tifacturing  Company  have  issued  a  handsome  78-page  caulogue  illustrating 
and  describing  a  number  of  standard  types  of  electric  locomotives  for  electric 
haulage.  About  a  score  of  the  illustrations  show  locomotives  at  work  which 
have  been  supplied  to  various  concerns  throughout  the  United  Sutea  and  in 
foreign  countries  The  latter  part  of  the  caUlogue  illustrates  in  detail  every 
part  of  the  electrical  equipment,  such  as  the  contrr.l.c. 
equipment,    etc. 

LINOTAPE.— To  meet  the  demands  of  the  trade  the  Mica  Insulator  Com- 
pany, of  New  York  and  Chicago,  has  commenced  the  manufacture  of  a  new 
process  oil  cloth  in  the  form  of  tape,  under  the  registered  name  of  "Lini> 
tape."  The  foundation  of  the  tape  is  a  closely  woven  special  cloth,  and  the 
coating  consists  of  a  film  of  "Empire"  oil  on  both  surfaces.  It  is  claimed  that 
the  coating  never  cracks  nor  hardens,  and  it  renders  the  cloth  proof  again.st 
acids  and  alkali.  In  some  comparative  tests,  "Linotape"  showed  an  insula- 
tion of  881  megohms  as  against  9.6  megohms  for  the  ordinary  friction  teje; 
and  a  puncturing  voltage  of  2214  as  against  1800  for  the  friction  upe. 

VULCABESTON  PACKING.— The  H.  W.  Johns  Company  has  issued  a 
catalogue  devoted  entirely  to  the  subject  of  vulcabeston  packing.  As  an  illus- 
tration of  the  superiority  of  vulcabeston  steam  packing,  the  incident  is  cite  J 
of  the  drilling  engine  in  the  yards  of  the  Westinghouse  Air  Brake  Company, 
which  ran  for  ten  months  with  one  packing  of  vulcabeston;  before  using  this 
packing,  it  was  necessary  to  repack  tne  pump  as  often  as  once  in  three  weeks. 
It  is  stated  that  this  packing  is  adapted  to  any  steam  pressure,  does  not  de- 
teriorate through  the  action  of  high  pressure  or  superheated  steam,  will  aot 
harden,  crack  or  char,  is  pliable  and  easily  cut,  and  has  no  expansion  or  con- 
traction. With  its  use  joints  can  be  easily  broken  and  repacked,  a  tight  joint 
may  be  made  on  rough  flanges,  and  it  is  not  necessary  to  turn  on  steam  to 
set  the  packing. 

ENGLISH  NERNST  LAMP.— The  Nernst  Electric  Lamp  Company,  Ltd., 
82  Victoria  St.,  London,  England,  sends  a  catalogue  in  which  the  English  form  of 
tne  Nernst  lamp  is  well  illustrated  and  described  in  detail.  The  English  form 
of  the  lamp  is  quite  different  from  the  American,  the  glower  being  in  the  form 
of  a  spiral  filament,  which  in  some  lamps  is  disposed  vertically  and  in  others 
horizontally.  The  curve  of  distribution  of  the  light  shows  almost  an  equal 
distribution  above  and  below  the  horizontal.  The  lamp  is  made  in  capacities 
from  15  to  iso-cp.,  the  consumption  of  current  being  from  1.75  to  2  watts 
per  candle.  The  average  life  of  the  lamp  is  given  as  about  400  hours.  The 
price  of  model  A,  or  lamp  of  larger  candle  power,  is  given  at  $4.50,  and  the 
price  of  replacement  pieces  at  50  cents  or  62  cents;  the  price  of  model  B,  or 
lamp  of  smaller  candle  power  is  $1.25,  and  the  price  of  replacement  pieces 
37  cents. 

HOLOPHANE  GLASS  COMPANY,  15  East  Thirty-second  St.,  New  York, 
has  just  issued  a  very  handsome  and  useful  catalogue  devoted  to  its  celebrated' 
"Holophone  Globes."  It  is  both  curious  and  encouraging  to  note  how  this  spe- 
cialty has  won  its  way  into  popularity  on  strict  merit.  No  one  who  uses  a  holo- 
phane  globe  ever  after  disputes  its  utility  or  allows  any  one  else  to  decry  its 
value.  The  pamphlet  discusses  clearly  and  briefly  the  main  lines  of  the  argument 
in  favor  of  the  principle  adopted  and  the  methods  of  manufacture  employed  to 
secure  a  complete  diffusion  of  light,  without  glare  or  glitter  or  abnormal  points 
of  dazzle.  The  various  types  of  ribbed  glass  are  noted  and  a  large  number  are 
illustrated,  together  wUh  the  sizes,  details  of  application,  etc.  The  cover  is  a 
quaint  and  dainty  piece* of  work.  The  company  has  commenced  the  publication 
of  a  periodical  called  The  Hotophane  News,  which  will  be  issued  monthly  or 
as  occasion  may  require. 

FT.  WAYNE  BULLETINS.— The  latest  Ft.  Wayne  Bulletins  are  three  in 
number  and  have  for  their  respective  subjects  "Enclosed  Direct-Current  Power 
Circuit  Arc  Lamps,"  "Enclosed  Direct-Current  110  volt  Arc  Lamps,"  and 
"Standard  Small  Motor  Panels  "  The  power  circuit  arc  lamps  are  of  the 
multiple  series  type  for  use  with  either  two  or  five  in  series  on  220  or  500 
volt  circuits.  In  all  cases  the  voltage  at  the  arc  is  75  to  80  volts,  and  the 
average  life  of  a  carbon  150  hours  for  a  current  of  5  amperes.  The  enclosed 
direct-current  arc  lamp  for  iio-volt  circuits  can  be  adjusted  to  operate  satis- 
factorily for  any  current  from  4.5  to  6  amperes,  the  normal  life  of  a  set 
of  solid  carbons  being  150  hours  when  the  lamp  is  adjusted  for  a  current  of 
5  amperes.  The  standard  small  motor  panels  are  in  capacities  of  ^  to  30-hp 
for  IIS,  230  and  soo-volt  circuits.  The  compactness  and  neat  appearance  of 
these  panels  are  evident  from  the  illustrations  piven  of  the  same. 

CARRIAGE  BUILDERS  EXHIBITIONS.— A  fine  display  of  apparatus 
was  made  at  the  convention  of  the  National  Carriage  Builders'  Association  at 
Detroit,  by  the  Westinghouse  Electric  &  Mfg.  Co.,  of  Pittsburg,  and 
at  the  Philadelphia  convention  of  the  American  Carriage  Builders'  Asso- 
ciation, from  September  13  to  18.  The  exhibit  showe<^  the  electric  equipment 
made  by  the  A'Vestinghouse  Company  for  use  on  motor  vehicles  and  it  in- 
cluded an  Adams  Express  Company  wagon  that  has  been  in  use  for  seven 
months  and  is  fitted  with  the  Westinghouse  double  motor  equipment.  An- 
other had  a  complete  double  motor  equipment  assembled  on  the  frame  of  an 
express  wagon  of  moderate  size.  There  was  also  shown  the  skeleton  frame 
of  a  standard  surrey,  equipped  with  a  complete  80-volt,  high-speed,  plain 
bearing,  double  motor  equipment.  The  exhibit  embraced  also  five  detached 
motors  designed  to  meet  the  severe  conditions  under  which  the  electric  motor 
is  operated  and  capable  of  sustaining  for  one  hour  a  load  of  100  per  cent, 
above  the  normal  rating,  and  to  commutate  perfectly  up  to  an  overload  of 
200  per  cent.  The  frames  are  tubular  specially  designed  for  universal  methods 
of  suspension  and  to  facilitate  removal,  inspection  and  repair.  These  motors 
are  of  40  and  80-volt  capacity,  high  and  low  speed,  to  meet  the  different  re- 
quirements of  passenger  and  merchandise  t»ansporta*ion,  up  to  11,000  pounds 
at  si.\  miles  an  hour. 
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710,938.  VOLTMETER  SCALE;  W.  C.  Baker,  Cleveland,  Ohio.  App.  filed 
Feb.  15,  1902.  The  scale  not  only  shows  the  toUl  voltage  of  the  battery, 
but  also  the  voltage  per  cell. 

710,943.  ELECTRODE  FOR  ARC-LAMPS;  H.  Bremer,  Neheim,  Germany. 
App.  filed  March  3,  1900.      (See  Current  News  and  Notes.) 

710,946.  ELECTRIC  BELL;  C.  L.  Burlingham,  Chicago,  111.  App.  filed  Nov. 
2,   1901.     Details. 

710,953.  ELECTRIC  BATTERY;  A.  J.  Cook,  Jersey  City,  N.  J.  App.  filed 
July  20,  1901.  The  bottom  of  the  jar  is  formed  with  ridges  over  which 
grooves  in  the  elements  of  the  battery,  rest,  to  prevent  the  latter  from  moving. 

710,990.  DEVICE  FOR  LOCATING  BREAKS  AND  GROUNDS  ON  ELEC- 
TRIC CIRCUITS;  M.  J.  Myers,  Syracuse,  N.  Y.  App.  filed  June  9,  1900. 
Two  primary  coils  act  oppositely  upon  a  secondary  coil;  the  former  are  con- 
nected in  circuit  with  a  grounded  source  of  electricity  and  to  the  two  sides 
of  the  circuit  to  be  tested.  The  current  in  the  secondary  coil  gives  the 
desired  indication. 

711,022.  TROLLEY  FOR  ELECTRIC  RAILWAYS;  C.  E.  Thomas,  Spring- 
field, and  J.  M.  Olinger,  Vienna  Crossroads,  Ohio.  App.  filed  July  21,  1902. 
The  trolley  harp  is  latched  to  the  top  of  the  pole,  so  that  it  can  be  removed 
when  desired. 

711,031.  PROCESS  OF  MAKING  GRAPHITE;  E.  G.  Acheson,  Niagara  Falls, 
N.  Y.  App.  filed  Dec.  22,  1900.  The  method  consists  in  heating  carbon  in 
an  electrical  furnace  and  introducing  therein  a  volatile  material  capable  of 
forming  a  carbid. 

711.036.  CIRCUIT  CLOSER  FOR  TROLLEY  SIGNALS;  VV.  M.  Chapman, 
Newton,  Mass.  App.  filed  March  9,  1901-  A  frame  arranged  above  the 
wire  and  containing  switch  levers  to  be  actuated  by  the  trolley  wheel. 

711.037.  RAILWAY  BLOCK  SIGNALING  SYSTEM;  W.  M.  Chapman,  New- 
ton, Mass.     App.  filed  June  29,  1901.     Details. 

711,105.  INSULATED  R.ML  JOINT;  M.  J.  Grceney,  Buffalo,  N.  Y.  App. 
filed  June  26,1902.  The  fish  plates  have  lateral  flanges  facing  each  other 
at  the  joint,  between  which  a  sheet  of  insulating  material  is  inserted. 

711,107.  ELECTRICAL  TRACTION  SYSTEM;  W.  S.  Hill,  Hyde  Park,  Mass. 
App.  filed  March  31,  1902.  The  contact  shoe  is  pivoted  on  the  poles  of  a 
magnet  and  is  forced  by  the  latter  into  good  contact  with  the  studs. 

711.122.  ACCUMULATOR;  J.  B.  Relin,  Levallois-Perrct,  France.  App.  filed 
Dec.  4,  1901.  A  frame  of  peculiar  construction  in  which  the  ends  of  rods, 
strips  or  the  like  are  held. 

711.123.  WAVE  DETECTOR;  L.  T.  Rhoades,  Phoenixville,  Pa.  App.  filed 
Aug.  29,  1902.  A  self-recovering  wave-responsive  device,  comprising  metal 
terminals  and  a  mixture  of  steel,  nickel,  carbon  and  vaseline  between  them. 

711.130.  WIRELESS  TELEGRAPHY;  H.  Shoemaker,  Philadelphia,  Pa.  App. 
filed  Oct.  16,  1901.     The  spark  gap  is  shunted  by  a  condenser. 

711.131.  ART  OF  TRANSMITTING  INTELLIGENCE;  II.  Shoemaker,  Phila- 
delphi.T,    Pa.     App.    filed    Aug.    9,    1902.     The    resistance    of    a    material    is 


-Electric   Fuse. 
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changid  by  altering  the  strength  i)f  a  magnetic  field   in   which  it   is  located, 
such  alterations  being  caused  by  the  arriving  currents. 

711.132.  WIRELESS  SIGNALING  SYSTEM;  H.  Shoemaker,  Philadelphia. 
Pft.  App.  filed  Aug.  9,  1902.  The  apparatus  for  carrying  out  the  preceding 
method. 

711.150.  ELECTRIC  FITSE;  F.  Brucggcman.  Chic.igo.  III.  App.  filed  Jan.  ti. 
1 90 J.  The  fuse  is  contained  in  a  plug  adapted  to  be  suspended  in  the  course 
of  the  wire. 

7ii.i;4.  WIRELESS  SIGNALING  SYSTEM;  G.  W.  Pickard.  Boston.  Mass. 
App.  filed  June  22.  1901.  In  a  wireless  signaling  system,  a  plurality  of  oscil- 
lating Circuits  of  different  natural  periods  and  a  radiating  conductor  common 
to  all  the  circ\tits  and  operating  simultaneously,  and  a  frequency  determining 
clement  for  each  of  the  circuits. 

711. 181.  METHOD  OF  TRANSMITllNG  INTELLIGENCE;  H.  Shoemaker, 
Philadelphia.  Pa.  App.  filed  Jan.  11.  ipoj.  A  method  of  generating  the 
energy  in  wireless  telegraphy,  at  low  pressure  and  low  frequency  and  trans- 
forming it  to  energy  of  high  pressure  and  high  frequency. 


;ii,i6j.  .SIGNALING  SYSTEM;  H.  ohoemaker,  Philadelphia,  Pa.  App.  nied 
Sept.  5,  1902.  The  arriving  current  in  a  wireless  system  influences  the 
magnetism  existing  in  a  magnetic  mass,  causing  it  to  be  moved  to  control  local 
circuits. 

711.183.  WIRELESb  SIGNALING  S/STEM;  H.  Shoemaker,  Philadelphia, 
Pa.  App.  filed  Sept.  13,  1902.  A  system  wherein  an  element  of  a  signal  is 
represented  by  a  train  of  waves  of  energy,  such  trains  succeeding  each 
other  at  a  predetermined  and  uniform  rate. 

711.184.  WIRELESS  SIGNALING  SYSTEM;  H.  Shoemaker,  Philadelphia, 
Pa.  App.  filed  Sept.  16,  1902.  An  electrodjmamometer  is  employed  as  a 
wave  responsive  device. 

711,202.     ELECTRIC   SIGNALING  SVbTEM;   F.   K.   Fassett,   St.   Louis,   Mo. 

App.  filed  June  13,  1898.     Details  of  an  up  and  down  switch  for  elevators. 
711,243.     INCANDESCENT    LAMP    SOCKET;    W.    A.    Church,    Binghamton, 

N.  Y.     App.  filed  Jan.  10,  1902.     Details. 
711,246.     ELECTRIC   SWITCH;   C.   J.    Doran,  Jersey   City,   N.   J.     App.   filed 

Jan.  11,  1902.     Details. 


.^<^. 


711,184. — \Vireless  Signaling  System. 

1,256.  INSULATED  JOINT  FOR  iRACK  CIRCUITS;  S.  P.  McGouch, 
Newark,  N.  J.     App.  filed  Jan.  13,  1902.     Details. 

1.266.  WIRELESS  SIGNALING  M'SlEM;  H-  Shoemaker.  Philadelphia. 
Pa.  -App.  filed  ^ept.  13.  1902.  .\  wave  responsive  device  and  a  number  of 
parallel  circuits  controlled  thereby,  each  selective  of  a  predetermined  message. 

1.276.  APPARATUS  FOR  RECTIFYING  ELECTRIC  CURRENTS;  G.  B. 
Batten,  Dulwich,  England.     App.  filed  June  29,  1901.     Details. 

1,286.  TROLLEY;  E.  W.  Clark,  Columbus.  Ga.  App.  filed  .\pril  9,  190a. 
The  harp  is  hinged  to  the  pole  and  latcoed  in  such  a  manner  that  when 
the  wheel  leaves  the  wire,  the  harp  is  caused  to  swing  downward  out  of 
operative  position. 

1,292.  ELEC'IRIC  RAILWAY  OR  TR.\MWAY;  U.  F.  CornwalHs-West. 
London,  England.  .\pp.  filed  May  23,  1902.  A  paving  block  of  dcvitrificd 
glass  forming  a  section  of  the  conduit. 

1.300.  ELECTRO.MAGNETIC  TRANSMISSION  GEAR;  H.  A.  Earle. 
Manchester,  England,  -^pp.  filed  Jan.  16,  1902.  Consists  of  two  members 
fixed  on  the  ends  of  two  shafts  in  alignment,  one  being  a  shell  of  iron  trav- 
ersed by  copper  rods,  the  other  being  an  electro-magnet  running  inside  of 
said  shell. 

1,319.  OBJECT  OF  REFRACTORY  M.\TERIAL  AND  METHOD  OF 
.MANUFACTURING  SAME;  C.  B.  Jacobs,  East  Orange,  N.  J.  App.  filed 
Dec.  26,  1900.  Material  containing  an  excess  of  silica  is  fused  in  an  elec- 
tric furnace  to  volatilize  the  excess  of  silica  and  leave  a  product  harder  and 
tougher  than  the  original  material. 

1.375.  PROCESS  OF  PURIFYING  SUGAR  JUICE  BY  ME.\NS  OK 
ELECTRODIALYSIS;  A.  Baudry.  Kiew.  Russia.  .\pp.  filed  Feb.  28,  1899- 
Sulphurous  acid  added  to  the  juice  is  caused  to  combine,  when  a  current 
flows  through  the  cell,  with  the  hydrogen  liberated  at  the  cathode,  to  form 
hyposulphurous  acid,  which  exerts  a  clarifying  action  on  the  juice. 

1.386.  MEANS  FOR  SIGNALING  TO  OR  COM.MUNIC.\TING  WITH 
SHIPS.;  L.  Daft  and  A.  Williams.  Wimbledon,  England.  .\pp.  filed  June 
29.   1901.     Details. 


711.414.     Underground    Electrical    Conductor. 

r.411.  INStM.ATED  RAIL  JOINT  OR  CONNECTION;  J.  H.  .MJen.  East 
Orange.  N.  J.     App.  filed  March   7.   1902.     Details. 

1.414.  UNDERGROUND  ELECTRIC  CONDUCTOR;  C.  Borel.  I.v  .. 
France.  App.  filed  June  11,  190a.  To  diminish  exce»si\-*  rises  of  v.iL.cr 
by  sudden  variations  of  conditions  in  a  conductor,  the  conductor  i»  covered 
by  a  conducting  tube,  which  is  insulated  from  it  throughout  its  length,  anj 
the  two  conductors  connected  at  one  end  through  a  suitable  resistance. 

1 .421.  APPARATUS  FOR  ELECTRICALLY  LIGHTING  RAILWAY 
TRAINS:  A.  B.  Gill.  London,  England.     App.  filed  Aug.  25.  «Voa      Details. 

1. 4i».— TROLLEY  RETRIEVER:  A.  W.  Knutson.  Galesburg.  ^11.  App.  fiW 
June  4.  looa.     Spring  drums  controlled  by  a  pawl  and  ratchet  arratvement. 

1.444.  SIGNALING  SYSTEM:  H.  Shoemaker.  Philadelphia.  Pa.  .\pp  filed 
Jan.  It.  1902.  Apparatus  for  transforming  the  tension  and  frequency  of  the 
transmitting  current  in  wireless  systems. 

1.445.  ART  OF  TRANSMITTING  INTELLIGENCE:  H.  Shoemaker.  PhiU- 
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delphia.   Pa.      .\pp.   filed   Sept.    16,   1902. 
to  apparatus  described  in  No.  711,184. 
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Europe  and  America. 

One  of  the  most  able  and  interesting  treatments  in  late  years  of 
the  industrial  changes  of  the  time  and  the  commercial  relations  be- 
tween Europe  and  America  is  that  found  in  Mr.  Andrew  Carnegie's 
recent  address  as  rector  of  St.  Andrew's  University,  Edinburgh.  In 
many  respects,  it  is  but  an  amplified  and  more  forcible  exposition  of 
views  already  advanced  by  the  great  steelmaker,  and  summed  up 
in  his  recent  "Empire  of  Business."  But  some  new  points  are  brought 
out,  and  new  suggestions  made;  perhaps  the  most  startling  of  which 
is  that  the  Kaiser  should  consolidate  Europe  industrially  and  put 
himself  at  the  head  of  the  "combine."  It  is  rather  hard  to  imagine 
such  a  performance,  but  probably  it  would  be  even  more  difficult  to 
carry  out.  Moreover,  the  object  proposed  by  Mr.  Carnegie  is  that 
implied  in  his  title,  "Europe  versus  America,"  and  there  lurks  the 
main  fallacy  of  his  remarkable  address,  for  the  peace,  prosperity, 
comfort  and  happiness  of  the  world  depend  upon  Europe  and  Amer- 
ica. There  need  be  no  "versus"  about  it.  In  fact,  there  cannot  be. 
No  one  country  can  do  all  the  business,  for  if  it  did,  the  other 
countries  would  have  no  purchasing  power  left  There  is  a  popular 
coon  song :  "If  you  don't  have  no  money,  you  needn't  come  around," 
and  that  applies  to  international  affairs  as  well.  You  cannot  carry 
on  trade  with  a  people  who  have  neither  cash  nor  products  left. 


A  pertinent  point  made  by  Mr.  Carnegie  is  the  importance  of 
magnitude  or  quantity,  in  cheapness  of  production.  This  is,  of 
course,  an  old  and  obvious  idea,  but  he  associates  with  it  the  coroll- 
ary that  it  gives  control  of  the  home  market  and  a  grip  on  the 
foreign  one.  But,  if  on  the  other  hand,  the  foreign  market  is 
highly  protected,  and  if,  in  addition,  automatic  machinery  that  un- 
skilled labor  can  play  with,  is  introduced  elsewhere,  ability  for 
colossal  output  may  go  for  little.  It  is  not  to  be  denied  that  the  tend- 
encies of  the  time  are  against  small  markets,  minor  nationalities, 
"dead  languages,"  eccentric  forms;  and  equally  in  favor  of  concen- 
tration, combination,  consolidation.  But  so  far  as  we  can  see,  the 
centrifugal  forces  still  remain  operative  in  ways  that  may  be  ob- 
scure but  are  none  the  less  pronounced.  If  all  the  world  looked 
alike,  made  and  wore  the  same  clothes,  ate  the  same  foods,  used  the 
same  speech,  thought  along  the  same  lines,  voted  the  same  ticket, 
and  was  just  America,  it  would  be  about  the  dullest,  most  dismal 
and  altogether  insipid  universe  imaginable,  to  be  escaped  from  at 
the  first  opportunity.  Bu:,  happily,  there  will  remain  great  differ- 
ences among  mankind,  with  resulting  varieties  of  production  and 
varieties  of  wants;  and  export  trade  and  import  trade  will  both 
flourish,  while  the  traveler  will  ever  be  greeted  by  something  new 
and  strange  to  please  him  when  he  goes  abroad. 


TECHNICAL  Education  in  Great  Bkitain. 

That  technical  education  has  been  in  a  woeful  state  in  Great  Britain 
has  been  apparent  not  only  to  observers  from  other  countries  but 
also  to  the  more  enlightened  Britisher.  Th-s  situation  appears  to 
be  partly,  and  perhaps  largely,  due  to  an  unwillingness  to  depart 
from  the  metiiods  of  training  which  prevailed  when  all  the  world 
acknowledged  the  manufacturing  supremacy  of  the  British  Isles, 
and  when  her  engineers  had  world-wide  reputation.  During  this 
period  the  engineer  was  almost  necessarily  a  man  of  practical  ante- 
cedents, for  then  engineering  was  little  systematized  and  largely  a 
matter  of  precedent,  its  advances  being  due  to  extraordinary  ability 
on  the  part  of  a  few  rather  than  to  any  direct  influence  of  scientific 
teaching.    Since  then,  however,  conditions  have  greatly  changed.  The 
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wide  gulf  which  formerly  separated  science  from  engineering  has  been 
bridged.  Engineering  advance  is  no  longer  dependent  on  the  intuition 
of  great  minds  but  proceeds  apace  with  scientific  discovery  which, 
receiving  form  in  the  laboratory,  passes  quickly  to  the  shop.  The 
transition  was  duly  recognized  in  this  and  some  of  the  continental 
countries.  Courses  of  technical  education  are  now  included  in  the 
curricula  of  almost  all  the  important  American  schools,  and  specific 
technical  schools  are  scattered  about  the  country.  As  a  consequence, 
at  the  present  day  the  entire  younger  generation  of  engineers  are 
men  who  have  been  specifically  trained  to  meet  the  new  condition. 

At  the  present  time  the  situation  above  referred  to  appears  to  be  re- 
ceiving serious  attention  in  Great  Britain,  and  particularly  in  the 
provincial  manufacturing  centers.  We  recently  referred  to  the  ex- 
cellent electrochemical  course  organized  at  Owens  College,  Man- 
chester, and  the  municipality  of  that  city  has  just  established  a  muni- 
cipal school  for  higher  technical  education.  In  an  address  at  the 
inauguration  of  this  latter  school.  Premier  Balfour  went  to  the  heart 
of  the  question  when  he  said  that  the  traditions  of  the  great  British 
manufacturing  establishments  are  that  the  place  in  which  to  learn 
is  not  the  lecture  room,  but  the  shop;  not  at  the  feet  of  skilled  pro- 
fessors, but  actually  among  the  artisans  who  are  carrying  on  an 
industry.  While  acknowledging  that  there  may  be  a  great  deal  of 
truth  in  this,  the  Premier  said  he  felt  that  they  would  drive  the  truth 
too  far,  and  that  however  sound  the  instinct  might  be  that  lay  at 
the  bottom  of  it,  they  were  working  it  too  hard  at  the  present  time, 
and  if  they  really  did  mean  to  turn  the  brains,  muscles,  enterprise 
and  the  inventive  ability  of  their  countrymen  to  its  best  purpose,  it 
was  necessary  to  place  among  the  directors  of  industry  those  who 
had  not  merely  practical  knowledge.  They  must  give  them,  in  ad- 
dition, that  complete  scientific  training  which  has  become  the  basis 
of  the  whole  industrial  fabric.  "True  theory  and  true  practice,"  he 
said,  "can  never  be  divorced  without  loss  to  both,  and  the  ideal  for 
which  they  had  to  strive  was  not  that  of  simply  imitating  the  pro- 
cess of  those  who  went  before,  but  imitating  their  energy— their 
anxiety  to  take  the  best  the  world  had  to  give — the  world  both  of 
practice  and  theory,  in  the  changed  and  changing  conditions  of  our 
tinic."  This  opinion  by  one  whose  views  command  attention  not 
only  a,>,  the  utterance  of  an  exalted  official  personage,  but  as  the  ex- 
l)rcssion  of  a  brilliant  mind,  should  have  no  little  influence  in  ad- 
\  .iiuiiiK  the  cause  of  technical  education  in  Great  Britain. 


Starting  Resistances. 

.'\n  inlcri-sting  i)aper  on  this  .subject  by  Mr.  A.  E.  (iott  has  recently 
been  i)ublishc(l  in  the  journal  of  the  British  Institution  of  Electrical 
luiginccrs,  although  it  was  read  before  the  Newcastle  Local  Section 
in  January  last.  The  importance  and  value  of  a  starting  resist- 
ance for  a  direct-current  motor  increase  rapidly  with  the  size  and 
capacity  of  the  latter.  .\  very  small  motor  needs  no  starting  resist- 
ance at  all ;  while  a  large  motor  cannot  be  started  at  full  pressure 
without  one.  Not  only  must  n  starling  resistance  be  used,  but  it 
must  also  be  graded  carefully,  with  reference  to  the  nature  of  its 
duties,  in  order  to  start  its  accompanymg  motor  smoothly.  It  i^ 
not  at  all  uncommon  to  find  a  large  motor  which  accelerates  very 
i.rcgularly  by  reason  of  defective  grading  in  the  successive  steps 
of  its  starting  resistance.  The  paper  referred  to  discusses  the  proper 
design  of  such  resistances  in  order  to  obtain  the  best  conditions  for 
starting.  The  rules  are  capable  of  very  simple  algebraical  expression, 
based  upon  Ohm's  law,  with  the  assumption  of  complete  establish- 
ment of  the  c.  c.  m.  f.  in  the  armature  at  each  step,  before  the  next 
resistance  step  is  cut  otit.  But  the  numerical  computation  of  the 
results  for  any  particular  case  may  be  quite  lengthy. 


sistance  at  the  start,  and  too  much  resistance  left  in  near  the  end, 
w-hereby  there  is  apt  to  be  an  initial  jerk  of  the  armature  at  first 
start,  and  a  final  acceleration  jerk  when  the  water-starting  rheo- 
stat is  removed.  It  is  shown  how  these  difficulties  may  in  large 
measure  be  removed  by  suitably  shaping  the  vessel  and  electrodes 
of  the  water  rheostat  and  by  the  judicious  use  of  enamel  as  an 
insulating  coating  upon  parts  of  the  rheostat  walls.  The  great  ad- 
vantage of  a  water  rheostat  is  its  power  of  absorbing  energy  without 
exceeding  the  temperature  of  boiling  water.  So  long  as  there  is 
enough  water  left  to  boil  away,  the  energy  is  absorbed  in  gfasification. 
A  resistance  grid  of  metal  may  get  red  hot  by  overwork,  and  may 
disintegrate,  whereas  a  water  rheostat  can  only  boil  away  so  long  as 
water  is  supplied  to  it 


Studies  of  Illumination 

The  Institute  papers  of  Messrs.  Matthews,  Sharp  and  Burnett  show 
that  the  important  subject  of  illumination  is  beginning  to  receive 
something  like  a  proper  amount  of  attention  from  engineers.  The 
first-mentioned  paper  is  of  great  practical  interest  in  presenting  a 
useful,  even  if  somewhat  complicated  apparatus  for  obtaining  di- 
rectly mean  spherical  candle-power.  This  quantity  while  manifestly 
affording  the  only  rational  basis  of  comparison  between  lights,  has 
heretofore  been  so  inconvenient  to  determine  that  it  has  generally 
been  regarded  as  of  only  theoretical  interest,  while  really  it  is  of 
unique  practical  importance ;  for  measurement  of  mean  spherical 
candle-power  provides  the  only  standard  of  comparison  which  cannot 
be  evaded.  So  long  as  incandescent  lamps  are  rated  on  any  other 
plan,  they  will  be  given  characteristics  such  as  to  exaggerate  their 
efficiency  in  the  conventional  scheme  of  measurement.  One  cannot, 
however,  increase  the  mean  spherical  rating  without  increasing  the 
luminous  flux  to  a  corresponding  degree,  and  consequently  the  energy  • 
supplied  to  the  lamp.  Professor  Matthews'  form  of  integrating  photo- 
meter ought  to  do  good  service  in  simplifying  the  generally  trouble- 
some measurement,  and  so  bring  mean  spherical  candle-power  within 
the  range  of  the  practical  tests  to  be  applied  to  lamps  in  commercial 
work.  Its  value  obviously  depends  on  the  accurate  determination  and 
integrity  of  the  mirror  constants,  since  the  process  of  integration  is 
merely  the  physical  summation  at  the  photometer  disc  of  light  radi- 
ated in  various  zones.  Whether  the  apparatus  in  practice  can  be  kept 
in  reliable  working  order  is  a  thing  that  only  experience  can  prove. 


The   use  of   water   rheostats    for  starting   is   extending,  and   the 
difficulties  they  usually  present  are  the  introduction  of  too  little  re- 


To  tell  the  truth,  the  ordinary  complication  of  the  method  is  here 
transferred  to  the  apparatus,  and  outside  a  standardizing  laboratory 
it  impresses  tis  as  a  device  to  be  used  with  extreme  caution.  We 
should  nuich  like  to  see  the  results  of  a  test  of  fifty  lamps  or  so 
first  measured  by  any  of  the  usual  methods  and  then  by  the  use  of 
this  integrating  photometer  in  the  hands  of  a  careful  man,  not  prev- 
iously familiar  with  its  use.  For  such  an  apparatus  to  realize  anything 
like  its  full  value  in  the  art,  it  must  be  such  that  it  can  be  worked  with 
r.ipidity  and  precision  in  the  hands  of  any  man  capable  of  good  work 
on  an  ordinary  photometer,  and  when  used  at  infrequent  intervals. 
If  the  mirror  adjustments  have  to  be  frequently  altered  and  arc  likely 
to  be  easily  afF*^ted  by  the  conditions  of  ordinary  use  and  disuse,  so 
that  an  elaborate  overhauling  is  necessary  whenever  a  fresh  lot 
of  lamps  has  to  be  tested,  the  general  usefulness  of  the  device  will 
be  greatly  reduced.  Our  mind  is  no  means  clear  on  this  point,  and 
the  paper  is  not  over  and  above  reassuring  in  its  description  of  the 
adjustments  to  be  made.  However,  time  and  experience  will  answer 
lor  this  matter,  and  we  trust  that  the  new  apparatus,  which  is  based 
on  scientific  principles  and  is  highly  ingenious,  will  come  through 
the  tests  in  a  satisfactory  manner.  But  unless  it  is  of  so  reliable  a 
character  that  one  can  walk  into  his  photometer  room  take  the  cover 
off  the  integrator,  get  out  his  standards,  turn  on  the  current  and  g«t 
to  work  sampling  lamps  in  a  very  short  time,  it  will  fail  of  doing 
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the  tiling  for  which  it  is  most  needed.  If  it  proves  reliable  and  simple 
of  application,  we  hope  it  will  form  the  basis  of  a  general  commercial 
application  of  the  mean  spherical  candle-power  criterion  in  the 
rating  of  incandescent  lamps.  Such  a  rating  should  have  been  ap- 
plied long  ere  this,  and  would  have  been  save  for  the  trouble  in- 
volved in  making  the  measurements  as  a  commercial  operation.  Once 
applied  it  would  treat  with  grim  justice  filaments  of  every  section 
and  shape. 


Mr.  Burnett's  paper  is  of  more  theoretical  than  practical  interest, 
but  it  does  admirable  work  in  pointing  out  some  urgent  problems 
which  the  advance  in  the  art  has  brought  forward  for  solution.  In 
particular  the  author  dwells  on  the  need  of  better  and  more  facile 
means  for  measuring  illumination  at  any  desired  point  instead  of 
determining  it  in  terms  of  a  luminous  intensity  and  a  dubious  co- 
efficient of  diffusion.  The  instruments  he  suggests  ought  to  be 
useful  in  many  instances,  as  in  fact  any  portable  and  compact  form 
of  daylight  photometer  is  bound  to  be.  A  trained  observer  can  even 
do  capital  work  with  a  standard  candle  in  one  hand  and  a  Bunsen 
screen  in  the  other.  After  all,  however,  it  must  be  admitted  that 
even  if  illumination  could  be  accurately  measured  at  any  given  point, 
it  would  still  fail  of  defining  the  quantity  which  is  really  significant. 
One  must  never  for  a  moment  forget  the  physiological  factor  in 
illumination,  and  if  the  only  specification  were  a  demand  for  a  cer- 
tain minimum  number  of  luces  or  a  certain  average  number  thereof, 
one  would  still  have  the  possibility  of  very  good  or  very  bad  results. 
The  eye  automatically  steps  itself  down  in  the  presence  of  a  bright 
light,  and  hence  the  intrinsic  brightness  of  the  radiant  must  never 
be  forgotten.  The  "visual  usefulness"  of  illumination  depends 
not  only  on  the  luces  available  at  a  given  point,  but  inversely  upon 
the  brilliancy  of  the  source  from  which  the  luminous  flux  proceeds. 
It  makes  a  deal  of  difference  whether  the  eye  in  the  presence  of  this 
illumination  is  able  to  work  at  f  5  or  at  f  20,  and  this  difference 
depends  not  on  volition  but  upon  the  intrinsic  brilliancy  of  the  source. 
Hence,  every  instrument  which  works  with  a  shielded  eye  is  at  a 
serious  disadvantage  in  fixing  Ihe  real  working  value  of  the  illumina- 
tion. This  phase  of  the  matter  has  as  yet  been  very  little  investigated, 
and  in  interior  illumination  at  least  it  is  of  the  first  order  of  import- 
ance. However,  every  bit  of  work  on  practical  illumination  is  a  real 
help,  and  the  more  lines  of  experiment  opened  the  better.  The  paper 
by  Dr.  Sharp  serves  an  excellent  end  by  showing  that  with  intelligent 
care  photometric  measurements  can  be  made  with  an  accuracy  en- 
tirely sufficient  for  any  commercial  purpose. 


Relative  Rating  of  Engines  and  Generators. 

The  relative  capacity  of  a  generator  and  its  engine  has  always  been 
a  fruitful  topic  for  discussion,  but  generally  with  relation  to  the 
point  of  maximum  efficiency.  Thus,  in  railway  and  variable-load 
work  especially,  it  has  been  maintained  that  the  engine  should  be  of 
somewhat  larger  rating  than  the  generator,  for  the  reason  that  the 
latter  will  bear  a  temporary  overload  and  the  engine  will  not.  The 
general  practice,  however,  has  been  to  provide  that  the  most  econom- 
ical load  for  the  engine  shall  coincide  with  the  rated  maximum  load 
of  the  generator,  and  to  care  for  temporary  overloads  by  increasing 
the  point  of  cut-off  of  the  engine,  enabling  the  generators  to  be  greatly 
overloaded  without  slowing  down  the  engine.  On  the  other  hand, 
the  proposition  has  been  advanced  that  the  engine  should  be  made 
sufficiently  small  that  in  case  of  heavy  overload  due  to  short-circuit, 
it  will  slow  down.  While  this  idea  has  not  been  accepted  in  practice, 
it  is  by  no  means  certain  that  it  is  not  worth  considering  in  some 
cases. 


Practically,  in  the  majority  of  cases  it  would  not  be  advisable  in 
applying  this  plan  to  reduce  the  size  of  engine  units  below  what  they 


are  now  proportionately  to  the  units  they  drive.  The  main  consider- 
ation is  so  to  limit  the  point  of  maximum  cut-oflF  of  the  engine  that 
it  will  slow  down  in  case  of  a  heavy  overload  on  the  generator.  In 
other  words,  the  engine  would  in  such  a  case  be  put  on  practically 
the  same  basis  as  a  water  wheel,  which  exerts  its  maximum  torque 
at  rated  full  load;  consequently,  a  station  thus  equipped  with  engines 
and  generating  units  would  behave  very  much  like  a  water-power 
station.  It  might  be  said  that  a  slowing  down  of  the  generators  in 
case  of  an  overload  of  this  kind  would  throw  them  out  of  step  with 
synchronous  motors  and  converters  in  circuit,  and  that  it  would  be 
better  to  have  them  hold  up  their  speed  under  overload  to  the  point 
where  the  automatic  circuit  opening  device  would  act.  In  this  con- 
nection something  can  be  learned  from  the  practice  of  many  water- 
pow«.r  plants  operating  long-distance  transmission  lines  in  the  far 
west.  In  some  of  these  plants,  where  much  depends  on  the  continuity 
of  supply,  fuses  and  automatic  circuit-breaking  devices  of  all  kinds 
have  in  many  cases  been  discarded,  except  at  the  distributing  end. 
This  is  true  of  many  of  the  more  important  plants,  and  others  which 
have  not  adopted  this  practice  are  operating  very  much  undT  their 
maximum  load  or  have  circuit-breakers  or  fuses  which  will  stand  so 
much  more  than  the  ordinary  load  before  acting  that  there  is  prac- 
tically no  danger  of  their  opening  accidentally.  Where  generators 
and  transmission  lines  are  operating  without  any  automatic  circuit- 
opening  devices,  it  might  be  thought  that  there  would  be  great  danger, 
in  case  of  a  short-circuit  on  the  line,  of  damage  to  the  generator  by 
overload  before  the  attendants  could  open  the  circuit  But  it  is  held 
that  this  is  in  favor  of  a  system  in  which  the  prime  mover  will  slow 
down  in  case  of  overload.  In  the  event  of  a  continued  short-circuit 
on  a  transmission  line  from  a  water-power  station,  the  wheels  driving 
the  generators  immediately  slow  down  and  the  lower  voltage  limits 
the  current  which  can  flow  through  the  short  circuit  to  a  compara- 
tively small  amount  for  a  short  time.  Further  than  this,  the  gener- 
ators used  on  this  work  usually  have  sufficiently  high  armature  re- 
action to  prevent  an  excessive  current  upon  short-circuit. 

The  claim  of  interest  for  this  practice  is  that  it  involves  more  re- 
liable and  continuous  operation  than  can  be  secured  if  the  speed 
were  held  up  under  a  short-circuit  with  automatic  circuit  breakers 
or  fuses  to  protect  the  generators,  which  fuses  or  circuit  breakers 
while  accomplishing  the  object  of  protecting  the  generators,  are  liable 
to  open  unexpectedly  at  times  of  heavy  load  and  so  interfere  seriously 
with  the  service.  There  is  also  the  difficulty  of  opening  such  short- 
circuits  without  risk  of  injury  to  the  high-tension,  circuit-breaking 
apparatus.  Short-circuits  on  a  long  distance,  high-voltage,  transmis- 
sion line  are.almost  sure  to  occur  at  some  time,  and  in  the  absence  of 
fuses  or  circuit  breakers,  it  is  often  the  case  that  they  will  be  burned 
off  immediately,  so  thai  the  service  will  not  be  seriously  interfered 
with.  If,  on  the  other  hand,  they  are  not  immediately  burned  off,  the 
switchboard  attendants  can  open  the  low-tension  switches,  which  will 
allow  the  arc  between  the  high-tension  wires  to  go  out;  then  upon 
reclosing  the  switches  the  service  is  at  once  continued  without  the 
delay  incident  to  closing  a  lot  of  automatic  devices.  It  is  claimed  that 
this  can  sometimes  be  done  so  quicklj  that  motors  and  other  appara- 
tus on  the  line  may  be  kept  in  service  without  stopping.  In  any  event, 
the  time  required  to  get  over  any  trouble  caused  by  short-circuit 
is  less  than  if  fuses  and  circuit  beakers  ar"  to  be  replaced  after  a 
g-neral  opening  of  all  these  devices.  It  is  admitted  that  there  are 
places  where  the  practice  of  running  without  these  safety  devices 
would  not  be  advisable,  because  of  the  great  amount  of  power  in- 
volved, but  it  is  maintained  that  there  are  many  places  where  it  should 
seriously  be  considered  when  designing  an  engine-driven  plant;  and 
that  in  the  case  of  direct-current  apparatus  the  argument  in  favor  of 
the  system  has  even  more  force,  because  the  armature  reaction  tend- 
ing to  reduce  the  current  on  short-circuit  is  less  than  in  the 'case  of 
alternators. 
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Sudden  Death  of  Prof.  Sidney  H.  Short. 


Word  reached  this  country  last  week,  by  cable  to  the  daily  press, 
of  the  sudden  death  of  Prof.  Sidney  H.  Short,  the  well-known 
electrical  inventor  and  street  railway  engineer,  and  technical  director 
for  the  leading  English  firm  of  Dick,  Kerr  &  Co.  It  appears  that 
Prof.  Short  was  about  to  proceed  to  this  country  on  a  trip,  but  was 
taken  ill  and  was  treated  for  appendicitis,  dying  under  the  operation. 

Prof.  Short  was  born  in  Columbus,  Ohio,  in  1857,  and  was,  there- 
fore, only  45  years  old.  He  graduated  from  the  Ohio  State  Uni- 
versity in  1880.  While  in  college  he  invented  and  patented  a  long- 
distance telephone  transmitter  and  an  improved  arc  lamp.  He  was 
appointed  professor  of  physics  and  chemistry  in  Denver  University, 
and  while  in  that  city  built,  in  1885,  his  first  electric  railway,  which 
was  a  conduit  line.  It  was  illustrated  and  described  in  these  pages. 
It  operated  on  the  series  system  The  first  car  was  called  the  "Joseph 
Henry."  In  1887  he  returned  to  Columbus  and  built  a  zYz-rnxXt  elec- 
tric railway  in  that  city.  He  built  another  line  in  St.  Louis  in  1888, 
and  in  1899  removed  to  Cleveland,  where  he  organized  the  Short 
Electric  Railway  Company,  which  soon  took  a  prominent  place  as  a 
manufacturer  of  electric  railway  apparatus.  After  the  absorption 
of  this  company  by  the  General  Electric  Company,  a  proposition  was 
made  to  him  to  enpage  in  his  chosen  field  by  the  Walker  Manufactur- 
ing Company,  which  up  to  that  time  had  been  a  large  manufacturer  of 
cable  machinery.  He  became  its  vice-president  and  electrical  engineer. 


WalUcT  motors  and  generators  were  .-.uui:  placed  upon  the  market, 
and  achieved  a  high  reputation  for  excellence  of  design  and  construc- 
tion. While  connected  with  this  company  Professor  Short  paid 
I)ccial  attention  to  the  problems  of  heavy  electric  railroading,  and 
developed  an  8o-hj)  motor  for  electric  railway  work,  which  was 
adopted  on  the  Brooklyn  I-llevatcd  Railway,  and  a  150-hp  motor, 
which  was  put  in  service  on  the  Metropolitan  West  Side  Elevated 
R.iiiway,  of  Chicago.  He  also  developed  a  pneumatic  system  of 
multiple-unit   control. 

In  iS(>S  the  control  of  the  Walker  Compan>  was  absorbed  by  the 
Wcstinghouse  interests,  and  early  in  1899  Professor  Short  sailed 
for  London,  becoming  technical  director  of  the  English  Electric  Man- 
ufacturing Comi)any,  a  corporation  organized  by  British  capitalists, 
under  the  leadership  of  Dick,  Kerr  &  Co.  Very  large  works  were 
erected  by  the  concern,  at  Preston,  England,  and  the  work  of  manu- 
facture was  connncnced.  The  success  of  the  enterprise  was  immedi- 
ate from  the  start,  and  orders  were  received  not  only  from  many  of 
the  large  tramway  companies  in  Great  Britain,  but  also  from  British 
colonics  in  the  East  and  from  a  number  of  continental  countries. 
Professor  Short's  record  in  England  as  an  electrical  inventor  and 
manufp.cturcr  was  not  below  that  made  by  him  in  America.  In  spite 
of  his  residence  abroad,  he  never  gave  up  his  American  citizenship, 
and  with  his  wife  made  several  trips  to  this  country,  the  last  one 
being  on  the  occasion  of  the  convention  of  the  ,\merican  Street 
Railway  Association  in  New  York,  in  i<)Oi.  where  he  renewed  his 
acquaintance  with  many  of  his   former  friends. 


Prof.  Short  was  an  extremely  agreeable  companion,  and  had  a 
very  wide  circle  of  friends.  He  leaves  a  wife,  three  sons  and  one 
daughter.  His  eldest  son  is  now  taking  the  engineering  course  at 
Cornell  University.  The  deceased  was  a  member  of  the  American 
Institute  of  Electrical  Engineers,  and  was  an  active  contributor  to 
the  transactions  of  engineering  societies  and  to  the  columns  of  the 
technical  press. 


Submarine  Boat  Tests. 


It  is  announced  from  Washington  that  much  interest  is  displayed 
by  the  officers  of  the  navy  in  the  coming  official  tests  of  the  new 
Holland  electric  submarine  boats  "Moccasin"  and  "Adder,"  which 
will  be  held  this  coming  month.  Peconic  Bay,  Long  Island  Sound, 
probably  will  be  selected  as  the  ground,  and  the  course  will  be  off 
Shelter  Island,  where  the  boats  will  be  tuned  up  for  the  occasion. 
Exceptional  care  has  been  taken  by  the  officers  in  charge  to  make  these 
tests  as  comprehensive  and  as  rigorous  as  is  fair  to  the  contractors. 
The  tests  will  be  for  endarance,  speed  .stability,  dirigibility,  torpedo 
discharge  and  general  performance. 

Rear  Admiral  George  W.  Melville,  chief  of  the  Bureau  of  Steam 
Engineering,  who  is  the  most  pronounced  opponent  of  the  diving 
type  of  submarine  boat,  has  called  the  attention  of  officers  of  the  naN-y 
to  what  they  may  expect,  if  the  tests  prove  sucessful,  and  has 
sounded  a  note  of  warning  in  an  article,  in  which  he  says : 

"If  the  boat  has  any  military  or  strategic  value  we  should  change 
our  policy  of  ship  construction,  for  nothing  could  justify  the  building 
of  so  many  battleships  if  the  submarine  boats  possess  even  a  portion 
of  the  advantages  that  their  advocates  claim.  From  the  time  that 
the  Senate  and  House  naval  committees  look  with  favor  upon  these 
boats,  there  will  be  a  decreased  construction  of  battleships,  and  the 
action  of  Congress  in  striking  out  of  the  naval  appropriation  bill  of 
1901,  all  authorization  for  battleships  and  cruisers  can  certainly,  in 
part,  be  traced  to  the  belief  that  the  si.bmarine  possesses  many  of  the 
qualities  claimed  by  its  advocates." 

Rear  Admiral  Hichborn,  who  was  many  years  chief  of  the  Bureau 
of  Construction,  in  discussing  the  subject  last  week,  said:  "The 
smaller  countries  of  the  world  are  greatly  interested  in  the  question 
of  submarine  torpedo  boats.  You  can  easily  see  what  their  success 
means  to  nations  like  Portugal,  Brazil,  Venezuela,  Norway,  Mexico, 
Chile  and  many  other  countries  with  seaports  which  they  are  anxious 
to  protect,  but  without  the  necessary  means  to  either  equip  a  suitable 
navy  or  erect  and  maintain  extensive  land  fortifications.  The  cost 
of  a  modern  battleship  or  armored  cruiser  of  the  first  class  is  about 
$6,000,000.  That  would  construct  almost  40  submarine  boats,  so  that 
for  the  equivalent  of  one  great  fighting  machine  almost  any  country 
in  the  world,  and  especially  the  smaller  ones,  could  secure  enough 
submarine  boats  to  defend  it-,  harbors. 

"I  consider  a  thorough  blocknde  of  a  harbor  defended  by  such 
boats  a  practic.-d  impossibility,  for  the  most  intrepid  commander 
would  not  maintain  his  fleet  in  the  mouth  of  a  harbor  at  night  ex- 
posed to  their  attacks,  but  would  draw  off  to  sea,  thus  enabling  the  de- 
fenders to  get  out  or  their  friends  to  slip  in.  The  new  boats  arc  the 
first  to  be  constructed  under  the  direct  supervision  and  inspection  of 
officers  of  the  navy  and  under  contract  with  the  United  States  Gov- 
ernment. Many  improvements  have  been  made  over  the  Holland 
in  the  new  boats.  I  confidently  expect  them  to  demonstrate  the  value 
of  submarine  boats  and  make  their  construction  a  permanent  part  of 
the  naval  programme." 


Underground  Road  for  Berlin. 

A  plan  has  been  laid  before  the  Berlin  Municipal  Council  for  an 
underground  electric '  railroad  from  the  extreme  north  of  Berlin 
to  the  Hillische*  Gates,  ending  at  the  suburb  of  Schocnberg,  a 
distance  of  seven  miles.  Four  years  will  be  required  for  the  construc- 
tion of  the  mad.  and  its  cost  is  estimated  at  $14,000,000.  to  be  covered 
by  a  loan.  It  is  reported  that  the  underground  and  other  municipal 
underlakinfrs  will  render  a  $50,000,000  loan  necessary. 


Train  >X'ireless  Telegraphy  for  Italy. 


It  has  been  decided  to  establish  Marconi  wireless  telegmphy  appa- 
ratus at  all  stations,  and  on  all  passenger  trains  on  Italian  railroads. 
King  Victor  Emmanuel,  of  his  own  initiative,  has  appointed  Signor 
Marconi  a  Chevalier  of  the  Order  of  Industrial  Merit. 


November  i,  1902. 
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Some  Features  of  the  Valtellina   Three-Phase   Railway. 


IjY  Cesare  PlO. 

THE  Valtellina  ihrcc-phase  railway,  which  was  condemned  in 
advance  by  those  opposed  to  alternating-current  traction,  is 
now  regularly  operating  both  a  freight  and  passenger  ser- 
vice with  the  most  gratifying  success,  and  the  Societa  della  Retc 
Adriatica,  which  owns  the  Valtellina  Railway,  is  contemplating  ex- 
tending the  same  equipment  to  the  Lecco-Milan  branch.  The  writer 
is  of  the  opinion  that  had  the  line  not  been  handicapped  by  physical 
conditions,  there  would  have  been  no  delay  in  the  operation  of  the 
road.  As  it  was,  the  Ganz  Company  had  not  only  to  work  out  the 
matter  of  3,000  volts  at  the  trolley,  but  also  encountered  a  number 
of  unusual  difficulties,  such  as  a  great  number  of  tunnels  located 
along  the  line,  the  smoke  of  the  steam  trains,  which  were  operated 
during  the  whole  time  of  the  experiment,  etc. 

The  two  branches,  Colico-Chiavenna  and  Colico-Sondrio,  have 
been  running  since  the  4th  of  September  without  the  slightest  hitch, 
and  the  running  of  freight  trains  and  passenger  trains  seems  to  be 
just  as  simple  as  in  the  case  of  a  500- volt  street  car.  The  overhead 
network  itself  is  not  as  intricate  as  that  of  some  ordinary  trolley 
lines.  The  greater  danger  involved  to  motormen  handling  con- 
trollers is  avoided,  as  they  cannot  touch  the  live  parts  of  the  same 
until  the  trolley  arch  is  lowered.  All  this  has  been  secured  through 
an  ingenious  system  of  interlocking  devices,  which  have  been  work- 
satisfactorily  so  far. 
Only  one  accident,  re- 
sulting in  the  burning 
of  the  left  arm  of  a 
motorman,  happened 
during  the  whole 
year  of  experiments 
and  test.  This  man, 
not  observing  the 
rules,  forced  the  con- 
troller door  open,  and 
came  in  contact  with 
the  3,000-volt  connec- 
tion. 

For  the  operation 
of  the  road,  virater 
power  from  the  Adda 
River  was  utilized. 

The  new  stone 
canal  and  power 
house  at  Morbegno 
(between  Colico  and 
Sondrio)  are  de- 
signed to  utilize  still 
further  the  flow  of 
the  river.    At  present 

6,000  hp  are  available.  The  canal  was  cut  through  the  rocks  of  the 
mountains,  and  in  several  places  is  a  tunnel.  In  the  original  project 
of  the  railway  company,  the  whole  canal  was  designed  as  a  tunnel. 
The  latter  would  have  required  more  time  for  the  construction,  but, 
on  the  other  hand,  it  would  have  been  good  policy,  as  the  materials 
constituting  the  mountain  are  very  soft  and  apt  to  fill  the  canal  and 
interfere  with  the  flowing  of  water.  The  water  is  carried  to  the  head 
stock  at  a  height  of  90  feet  above  the  power  station ;  the  amount  of 
water  is  25  cubic  meters  per  second,  so  that  the  power  available  at 
the  turbine  axle  is  7,500  hp,  assuming  an  efficiency  of  75  per  cent, 
of  the  turbines.  The  turbines  are  of  the  Ganz  type,  direct  connected 
to  Schuckert  three-phase  alternators  of  the  revolving-field  type.  Their 
stationary  armatures  give  directly  21,000  volts.  The  armature  coils 
project  outside  the  cast-iron  rings  so  that  fine  ventilation  is  assured. 
The  exciters  are  mounted  on  the  alternator  shaft,  and  on  the  same 
shaft  is  also  fixed  a  safety  device  of  the  centrifugal  type,  which,  in 
case  the  turbine  should  attain  a  speed  above  175  revolutions,  in- 
serts a  very  high  resistance  in  the  exciter's  field  The  sets  are  ac- 
tually too  long  for  the  size  of  the  power  station. 
A  mistake  made,  perhaps  in  designing  the  power  station,  was  that 
I  of  installing  only  two  steel  tubes  for  the  turbine  head  stock.  Each 
'  head  stock  should  consist  of  two  tubes,  so  that  in  case  of  accident 
to  one  the  other  will  remain  in  service. 

All  the  electrical  equipment  of  the  Morbegno  power  station  was 
made  by  the   Schuckert   Company,    including  the  whole   switching 


l-iu.     I. — ALTERNATOR    DIRECT-CONNECTED    TO    TURBINE. 


work.  Tlic  switching  system  includes  six  panels  and  a  large-sized 
room  on  ihe  back  of  the  board.  The  panels  can  carry  only  low- 
tension  apparatu.-.,  and  the  levers  by  which  alternators  are  switched 
into  parallel.  The  room  at  the  back  contains  the  high-tension 
switches,  the  lightning  arresters,  the  transformers  for  the  instru- 
ments and  also  two  sets  of  bare  copper  bus-bars.  No  oil  switches 
arc  used.  The  type  adopted  is  the  open  type  of  the  Schuckert  Com- 
pany, with  the  addition  of  copper  horns  of  the  well-known  type  of 
Siemens  &  Halskc  lightning  arrester.  These  switches  arc  located 
at  the  height  of  12  feet,  and  are  operated  by  means  of  ordinary 
ropes,  so  that  there  is  no  chance  of  injury  to  a  person. 

To  American  engineers,  the  large  room  required  by  continental 
high-tension  switchboards  is  striking.  In  fact,  the  mam  difference 
between  American  and  European  practice  in  this  work  is  that  Amer- 
icans want  little  room  and  much  installation,  and  Europeans  seem 
willing  to  sacrifice  economy  of  the  room  in  the  back  of  the  Ixjard, 
owing  to  the  difficulty  and  expense  of  getting  high  insulation  in 
limited  space.  It  is  a  fact  that  the  absolute  absence  of  oil,  rubber, 
fiber,  wood,  etc.,  renders  the  Morbegno  switchwork  entirely  fire- 
proof, which  feature  is  absent  from  any  American  boards  filled  on 
the  back  with  all  kinds  of  insulating  stuff.  The  main  transmission 
line  consists  of  only  three  wires,  which  is  regretable,  as  in  case  of 
accident  there  is  no  reserve  line. 

Naturally,  the  main  difficulties  were  encountered  in  equipping  the 
overhead  network.     Besides  the  ordinary  trouble  of  keeping  a  high 

degree  of  insulation, 
trouble  from  the 
smoke  deposited  by 
the  locomotives  on  the 
insulators  was  en- 
countered. But  where 
the  difficulties  met 
were  greatest  was  in 
th»  tunnels.  The  track 
had  been  laid  out  or- 
iginally for  slow 
-team  trains,  and 
.'.  ith  the  increased 
-peed  of  electric 
trains,  it  was  neces- 
sary to  add  to  the  in- 
clination of  the  road- 
bed to  compensate  for 
the  effects  of  the 
i^reater  centrifugal 
;  rce.  The  new  in- 
clination of  the  road- 
bed caused  the  trolley 
arches  to  touch  the 
walls  of  the  tunnel  at 
places,  especially  in 
the  curves.  This  inconvenience  has  been  obviated  by  changes  of  the 
trolley  line  and  substituting  a  longitudinal  suspension  for  the  trans- 
verse suspension  of  the  trolley  wires.  The  transverse  suspension 
proved  too  rigid,  the  trolley  aiches  often  jumping  off  and  breaking 
when  passing  under  the  suspension  points.  The  last  branch  of  Lecco 
Colico  is  now  ready  for  operation,  it  not  having  been  started  Sep- 
tember 4,  owing  to  lack  of  trained  motormen. 

The  transformer  substations  are  located  along  the  line,  and  con- 
tain Ganz  transformers  of  450-kw,  a  motor  for  running  the  ventil- 
ators for  cooling  the  transformers,  a  lightning  arrester  and  switch- 
ing apparatus  of  the  above-mentioned  type 

The  poles  supporting  the  trolley  wires  are  of  wood,  which  indi- 
cates that  originally  the  line  was  intended  as  a  simple  experiment. 
In  five  years  these  poles  have  to  be  replaced  by  iron  or  steel  poles. 
The  poles  carry  also  the  primary  line.  The  suspen.'on  of  the  trolley 
wire  is  made  without  soldering,  and  it  may  be  noted  that  there  is 
net  much  complication  of  wires.  Two  peculiar  features  of  the  line 
are  the  double  insulation  and  the  elastic  suspension  of  the  trolley 
wires.  Where  the  primary  line  crosses  the  trolley  wires,  a  special 
arrangement  has  been  devised  to  avoid  accidents,  being  such  that 
in  case  of  a  communication  between  a  primary  and  secondary  cir- 
cuit, the  fuses  blow  in  the  secondary  substation.  The  cars  are  well 
equipped,  and  were  entirely  built  at  the  Ganz  works.  Lately,  there 
has  been  added  to  the  trolley  arch  a  little  dash  pot.  so  that  in  lifting 
up  and  lowering  down  with  compressed  air.   inconveniences  due  to 
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the  kinetic  force  are  avoided.    A  cooling  device  has  also  been  added 
to  the   water  resistances  of  the  controlling  apparatus. 

Worthy  of  special  attention  and  study  is  the  collecting  device 
of  the  trolley.  It  consists  of  two  cylindrical  rollers  terminating 
in  two  little  conical  surfaces,  designed, to  work  especially  in  the 
switching  points.  The  rollers  are  of  phosphor  bronze,  and  are  fitted 
with  ball  bearings  of  a  diameter  somewhat  larger  than  is  used  for 
ordinary  bicycle  bearings.  It  is  important  to  note  that  these  bear- 
ings do  not  carry  current  at  all.    The  current  is  conveyed  by  means 


Morbegno,  after  lowering  its  voltage  with  convenient  transformers. 
Tests  were  made  with  15  cycles,  but  they  gave  bad  results,  the 
flickering  of  the  lamps  being  too  noticeable. 

Xow  that  the  work  is  finished,  great  honor  is  due  to  the  Rete 
Adriatica  for  its  bold  initiative  in  the  enterprise,  and  to  the  skill 
of  the  Ganz  Company  for  the  excellent  solution  of  difficulties  offered 
in  a  problem  which  could  have  resulted  in  a  loss  of  6.000,000  francs 
in  case  of  failure.  On  the  other  hand,  the  Italian  government, 
instead  of  encouraging  and  facilitating  an  enterprise  destined  to  so 
greatly  extend  electric  traction  in  Italy,  put  all  manner  of  diffi- 
culties and  trouble  in  the  way,  which  indicates  how  unfortunate 
the  situation  would  be  should  the  government  take  over,  as  has  been 
proposed,  all  Italian  railways. 


Wireless  Telegraphy  in  >X'ar. 


Hn.    2. — LONGITUDINAL    SECTION     OF    TUNNEL    AND    DRAFT    TUBE. 

of  small  carbon  contacts.     The  two  rollers  are  insulated  from  each 
other  with  wood. 

The  locomotives  for  freight  service  have  a  tractive  effort  of  10,000 
lbs.,  and  run  at  the  speed  of  18  miles  per  hour.  The  motor  cars 
run  at  two  different  speeds.  t8  nnH  36  miles  per  hour. 


A  dispatch  from  London  says :  At  the  naval  manoeuvres  in  the  Med- 
iterranean, the  Channel  and  Mediterranean  squadrons  comprised  the 
largest  fighting  force  ever  concentrated  in  one  sea.  The  most  inter- 
esting feature  was  the  blockade  of  a  collection  of  battleships,  cruisers 
and  torpedo  craft  in  the  Gulf  of  Argostoli  by  two  forces  more  than 
twice  its  strength.  The  blockaded  fleet,  which  was  commanded  by 
Prince  Louis  of  Battenburg,  made  its  escape  without  molestation,  to 
the  surprise  of  everybody.  A  correspondent  who  witnessed  the 
manoeuvres  writes  that  the  wireless  telegraph  system  broke  down 
completely  in  the  face  of  the  enemy,  who  deliberately  and  continuous' . 


FIG.    3.— ELEVATIONS   AND   PLAN    OF   TROLLEY. 


Ill  the  molorman's  cab  the  following  apparatus  are  installed:  An 
automatic  circuit  breaker  for  the  primary  current,  with  the  necessary 
fuses  and  the  reversing  device;  a  controller  for  starting  and  chang- 
ing the  speed;  a  valve  for  the  compressed  air,  working  the  VVest- 
inghousc  brake,  and  for  lifting  or  lowering  the  trolley;  a  switch 
for  the  compressor  motor;  a  voltmeter;  an  ammeter,  and  an  air 
gauge.  The  cars  are  electrically  lighted,  heated  and  ventilated  with 
cuircnt  at  120  volts,  derived  from  a  small  step-down  transformer 
installed  in  the  car.  At  present  the  Ganz  Company  is  lighting  all 
the  railway  stations  of  the  line  by  utilizing  primary  current  from 


sent  confusing  messages.    In  its  present  state  it  is  absolutely  useleip 
for  war  purposes. 


Work  in  the  Philippines. 

The  Philippine  commission  has  passed  a  bill  providing  for  the  co^j 

sfruction.  at  Manila,  of  a  standard-gauge  electric  railway.     Maps  a 

specifications  will  be  exhibited  in  Manila  and  in  Washington  at  dsj 
Bureau  of  Insular  Affairs.    The  bids  will  be  opened  at  Manila 
March  5. 


November  i,  1902. 
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20,000- Yolt  Three-Phase  Plant  in  France. 


By  p.  Letheule. 

HIGH-VOLTAGE  transmissions  arc  rare  in  France  and  tlioiigh 
many  projects  iiave  been  proposed,  they  will  probably  await 
the  commercial  success  of  the  plant  forming  the  subject  of 
this  article.,  This  plant  is  situated  in  the  Department  of  Aude,  in 
the  extreme  southeast  of  France,  of  which  Carcassonne  and  Nar- 
bonne  are  the  principal  cities.  The  generating  station  is  situated  in 
the  Corbieres,  at  the  mouth  of  Saint  Georges,  near  Quillan.  The 
total  head  of  water  is  about  330  feet.  The  dam  is  in  the  river  Aude, 
about  35  miles  from  its  source  in  the  mountains. 

The  dam  at  Saint  Georges  is  a  solid  masonry  structure.  A  canal 
having  a  total  length  of  18,000  feet  extends  underground  for  some 
13,000   feet,   and   is   open   for   the   remaining   5,000   feet.     The   open 


an  extension  oi  the  building  at  the  back  is  erected  a  high-tension 
-.witchboard  and  transformer  room. 

The  generators  deliver  three-phase  alternating  current,  at  2,900 
volts,  50  cycles,  to  the  low-tension  panels  in  the  generatmg  room, 
and  thence  to  the  secondary  low-tension  side  of  the  step-up  trans- 
formers, the  high-tension  side  of  which  delivers  20,000  volts. 

The  turbines  are  rated  at  800  hp  at  300  r.  p.  m.  The  wheels  are  of 
the  Pelton  type  and  were  built  by  the  Ateliers  de  Construction  de 
Vevey.  They  are  regulated  either  by  hand  or  by  an  automatic  regu- 
lator of  the  mechanical  type.  The  distributor  to  the  turbine  offers 
four  openings,  which  can  be  more  or  less  regulated  by  a  cylindrical 
valve  controlled  either  by  hand  or  by  an  automatic  hydraulic  regu- 
lator. The  hydraulic  regulator  uses  water  under  pressure  from  the 
conduits,  which  is  previously  cleaned  by  being  passed  through  a 
filte'-.  This  regulator  works  perfectly,  a  sudden  difference  in  load  of 
50  per  cent.,  not  affecting  the  speed  above  4  per  cent.,  and  100  per 


Fig.  I.— Interior  of  Generating  Station. 


portion  is  built  of  cement  supported  by  wood  in  a  very  similar  manner 
to  the  construction  used  for  the  Simplon  tunnel  generating  station. 
The  size  of  the  underground  part  of  the  conduit  is  6y2  x  6^  feet. 
The  incline  is  7  feet  per  mile.  In  the  open  part  of  the  canal  this  in- 
cline is  increased  to  10  feet,  and  the  section  reduced  proportionately. 

The  canal  brings  water  to  a  forebay  from  which  lead  two  iron 
conduits  of  3  feet  3  inches  diameter  to  the  generating  station.  These 
conduits  are  supported  every  10  feet  of  their  length  by  masonry, 
on  which  they  can  slide,  and  an  expansion  ioint  is  provided  every 
650  feet.    In  a  length  of  650  feet  the  loss  of  head  is  sVi  feet. 

The  generating  station  is  built  over  the  iron  conduits  bringing 
the  water  to  the  turbines,  and  consists  of  a  rectangular  building  of 
one  floor,  sufficient  for  eight  groups  of  machinery,  of  which  four  are 
now  installed  and  in  service.  At  the  end  of  the  building  is  erected 
a  platform,  supporting  the  low-tension   and  transformer  panels.     In 


cent,  variation,  affecting  the  speed  le^s  than  10  per  cent.  It  might 
be  feared  that  the  sudden  difference  in  pressure  would  be  danger- 
ous to  the  conduits  or  the  connections,  but  a  regulator  has  been  in- 
stalled for  preventing  such  a  disastrous  effect;  it  simply  opens  an 
outlet  valve  and  discharges  the  water  in  case  the  pressure  gets  too 
high.  The  conduits  conducting  the  water  under  pressure  are  also 
protected  by  tubes  connecting  with  the  open  air  at  some  distance 
above  the  station. 

The  efficiency  of  the  turbines  reaches  77  per  cent,  at  full  load. 
Their  axis  is  iVA  feet  above  the  level  of  the  water  on  the  lower 
side,  but  the  corresponding  power  is  net  entirely  lost,  an  exhaust 
tube  being  designed  for  admitting  air  and  water,  giving  a  kind  of 
relative  vacuum,  and  allowing  a  certain  amount  of  the  power  to  be 
regained. 

Tlie   generators   are   Alioth   three-phase   niachuies.     Their   rating 
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IS  700  kw  for  a  power  factor  of  100  per  cent,  or  540  k\v  for  an  80 
per  cent,  power  factor.  They  operate  at  50  cycles  and  300  r.  p.  m., 
and  generate  2,900  volts  The  revolving  part  is  entirely  of  iron 
with  no  windings.  The  fixed  windings  are  star  connected.  The  ex- 
citer is  run  on  the  end  of  the  shaft,  as  in  most  German  and  Swiss 
installations.    The  exciting  voltage  is  50  to  60  volts,  and  the  exciting 
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FIG.    2. — MAP    OF    TRAXSMISSION    SYSTEM. 

current  25  amperes  for  full  load,  which  gives  .25  per  cent,  excita- 
tion loss.  The  efficiency  at  full  load  is  93  per  cent.  The  drop  in 
voltage  is  5  per  cent,  for  non-inductive  load,  and  16  per  cent,  for 
inductive  load,  80  per  cent,  power  factor.  The  weight  of  each  ma- 
chine is  35  tons,  12  tons  of  which  are  accounted  for  by  the  revolving 
part. 

The  cables  from  the  machine  to  the  low-tension  switchboard  in 
the  gallery  arc  provided  with  silver  fuses.    These  cables  are  supported 
on   porcelain   insulators,  and   are   provided 
with  highly  insulated  connections. 

The  connections  of  the  generating  panels  B 

allow  the  machine  to  be  run  in  parallel  on  ,  j 

one  set  of  bus-bars,  to  which  the  low-ten- 
sion secondaries  of  the  step-up  transformers 
can  be  connected.  The  voltage  regulation 
of  the  alternators  running  in  parallel  is  by 
hand,  the  field  rheostats  being  mechanically 
coupled  togetlicr  and  controlled  by  one 
single  handle. 

The  high-tension  step-up  transformers 
which  are  between  the  high  and  low-tension 
switchboards  consist  of  single-phase  trans- 
formers, star-connected  in  the  way  well- 
known  in  the  United  Stales,  but  which  is 
quite  exceptional  with  continental  construc- 
tors. In  spite  of  the  high  voltage,  the  trans- 
formers arc  not  cooled  with  water  or  oil ; 
the  windings  arc  simply  exposed  to  the  air, 
though  it  is  proposed  to  employ  mechanical 
air  ventilation  if  necessary. 

The  high-tension  side  of  the  transformers 
is  controlled  by  switches  placed  on  the  high- 
tension  switchboard,  above  the  trans- 
former room.  The  peculiar  feature  of  these 
is  the  pneumatic  or  compressed  air  control 
from  a  distance,  enabling  the  circuit  to  be 
opened  or  closed  from  the  generating  room 
by  a  man  at  the  low-tension  switchboard. 
There  is  a  compressed  air  reservoir  giving 

90  lbs.  pressu'-e  per  square  inch,  which  compressor  is  run  by  a  low- 
voltage,  three-phase  induction   motor. 

Reference  to  the  accompanying  map  will  show  the  extent  of  dis- 
tributing network,  which  seems  at  first  sight  disproportionate  to  the 


intended  in  the  near  future  to  reach  a  total  of  3,600  kw.  This  is  far 
from  being  a  great  amount  of  power,  but  France  is  not  a  country 
possessed  of  great  sources  of  hydraulic  power  as  are  the  United  States 
and  a  few  countries  in  Europe,  such  as  Switzerland,  Sweden  or  even 
Italy  and  Germany. 
The  total  length  of  lines  reaches  240  miles,  and  will  be  extended 
to  360  miles.  The  distance  from  gener- 
ating station  to  distributing  center  is  42 
miles,  and  the  main  high-tension  feeders 
distributing  power  from  this  center  to 
the  main  transformer  stations  are  from 
18  to  24  miles  long,  so  that  the  total  dis- 
tance from  the  central  station  to  dis- 
tributing points  attains  about  80  miles. 
Three-phase  transmission  was  selected, 
the  choice  being  due  to  the  power  being 
required  for  public  and  private  lighting 
and  for  small  and  large  motors  in  many 
branches  of  industry.  The  long  distance 
and  the  unusually  large  numbers  of 
centers  of  distribution  led  to  the  adoption 
of  alternating  current,  due  to  its  great 
facility  of  transformation  to  various 
voltages.  The  presence  of  motors  on  the 
network  of  lines  led  to  the  use  of  poly- 
phase current,  the  simplest  and  best  form 
of  which  was  deemed  to  be  three-phase. 
The  use  of  current  for  lighting  led  to 
the  adoption  of  a  frequency  of  50  cycles. 
All  the  hydraulic  plant  was  designed 
and  built  for  an  output  of  3,600  kw,  but 
as  only  half  this  power  was  contemplated 
at  first,  the  electrical  plant  is  laid  down  for  the  latter  output,  further 
units  to  be  added  as  required.  Although  this  output  is  not  very  con- 
siderable, the  tension  of  the  line  is  quite  high,  20,000  volts  having  been 
chosen.  This  pressure  is  not  too  high,  as  will  be  seen  from  the  cal- 
culations given  further,  the  diameter  of  the  copper  wire  being  7.5 
mm.  The  promoters,  however,  considered  it  advisable  that  the  pres- 
sure should  not  be  increased  beyond  20.000  volts,  by  reason  of  the 
large  number  of  small  transformers  and  motors  utilizing  the  p>ower 
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amount  of  power  distributed,  which  is  only  some  1,600  kw,  though 


FIG.    3. — DIAGRAM    OF   CONNECTIONS   OF    HIGH    AND   LOW-TENSION   LINES. 

along  the  whole  extent  of  the  line,  and  also  of  the  greater  expense 
and  difficulty  of  maintenance  and  inspection.  A  few  special  trans- 
formers have  lately  been  installed,  at  the  request  of  customers,  for 
a  power  output  as  low  as  3.500  watts,  the  construction  of  which  for 
20.000  volts   entails   special   care  and   high   cost.     The   low-tension 
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winding  is  placed  directly  on  the  core  and  inside  a  porcelain  sleeve 
with  large  projecting  ribs,  around  which  the  20,000-volt  primary  is 
wound. 

High  tension  is  not  used  for  the  whole  of  the  distributing  lines 
running  to  the  numerous  small  towns  and  villages  where  light  and 
power  is  distributed.  The  voltage  used  here  is  150  to  300  volts; 
an  intermediate  voltage  of  5,000  is  also  used,  stepping  down  to  125 
volts  for  local  distribution. 

The  5,000-volt  distribution  has  no  special  interest,  but  the  20,000- 
volt  transmission  line  deserves  more  than  passing  notice. 

The  20,000-volt  transmission  line  of  80  miles  is  divided  into  sec- 
tions. The  first  42  miles  of  line  running  from  the  generating  station 
to  the  main  distributing  center  has  been  calculated  for  a  loss  of  20 
per  cent,  in  the  transmissicn  of  1,620-kw  inductive  load  at  80  per 
cent,  power  factor.  The  resistance  is  determined  from  the  follow- 
ing formula : 

324,000  =  2R1\ 
R  being  the  resistance  of  the  cable,  and  /  the  current.  The  current 
amounts  to  54  amperes,  and  thus  the  resistance  of  one  conductor  is 
36.06  ohms;  allowing  for  impurity  of  copper  and  a  temperature  of 
15°  C,  the  section  adopted  was  38  mm'';  that  is,  a  diameter  of  7.5 
millimeters  for  the  conductor. 

The  drop  in  volts  due  to  resistance  is  represented  by  the  formula, 

£'  =  J  (E  —  RI  V3)'  -f  (RI  Vjtgfiy.    From  this  we  find  the  drop 

to  be  3,240  volts,  and  the  volts  at  the  generating  station  20,240.  It 
follows  from  the  above  that  the  weight  of  the  copper  reaches  75  tons, 
in  spite  of  the  high  percentage  of  loss  in  the  feeder. 

The  voltage  at  the  central  distributing  point  is  in  consequence 
regulated  between  17,000  and  17,200  volts,  according  to  indications 
received  at  the  generating  station  from  the  receiving  or  distributing 
point  The  stations  are  connected  by  telephone,  and  it  has  become 
quite  feasible  through  experience  acquired  to  regulate  the  voltage 
at  the  generating  station  by  watching  the  total-output  ammeter. 

As  to  impedance,  the  distance  between  wires  being  2  feet,  we  arrive 
by  Blondel's  formula,  subtracting  the  mutual  inductance  from  self- 


relative  loss  of  tension  and  m  the  reactance  factor.  Three  per  cent. 
has,  therefore,  to  be  added  to  the  voltage  of  the  generating  station, 
to  compensate  for  this  impedance  drop. 

The  effect  of  capacity  can  be  approximated  by  assuming  a  con- 
denser placed  at  a  certain  point  in  the  line,  the  charging  current  of 
which  will  be  about  4.6  amperes  at  20,000  v/*        i....... j,,. 


FIG.   4. — .\RM0RED  CEMENT   WATER  CONDUIT. 

inductance  of  the  two  wires,  at  a  value  of  inductance  of  1.7  milli- 
lienrys  per  mile ;  so  that  the  resistance  factor,  which  is  the  ratio  of 
reactance  to  ohmic  resistance,  is  about  0.641  for  the  frequency  of 
50  cycles.  This  inductance  increases  the  drop  in  volts  by 
Vi  +  2  (p-p^)   (cos  0  -f-  msin  0  —  i)  -{-  p'  m*,  p  representing  the 


FIG.   5. — POWER   HOUSE   AND  DRAFT  TUBES. 

not  check  these  figures,  as  the  ammeter  shows  10.2  amperes  as  charg- 
ing current  with  a  tension  of  17,600  volts  at  the  generating  station  at 
no  load.  This  changing  current  is  equivalent  to  about  300  apparent 
kw-amperes ;  that  is,  half  the  rating  of  one  generator.  The  current, 
however,  leads  so  much  that  it  is  sufficient  to  allow  6  amperes  ex- 
citing current  to  obtain  the  normal  voltage  at  the  terminals  of  the 
machine,  instead  of  12  amperes  required  when  running.  Experience 
has  verified  that  the  charging  current  is  proportional  to  the  pressure 
and  to  the  frequency.  It  has  been  remarked  also  that  the  gener- 
ating station  voltage  being  17,600  volts  for  no-load  on  the  line,  the 
rise  due  to  capacity  reaching  700  volts,  the  voltage  at  the  end  of  the 
42-mile  feeder  amounts  to  18,300  volts. 

There  are  three  branch  lines  running  from  the  main  distributing 
center  to  the  three  main  distributing  stations ;  by  adding  one  of 
these  lines  to  the  length  of  the  main  feeder,  thereby  increasing  the 
length  from  42  to  60  miles,  we  decrease  the  charging  current  from 
72  to  38  amperes.  By  including  another  25-mile  branch  line  from 
the  distributing  point,  no  modification  of  this  figure  is  obtained. 

The  following  table  gives  the  value  of  charge  current  obtained 
when  the  line  was  tapped  at  different  successive  points  along  its 
length,  as  mentioned  on  the  top  of  the  columns : 

St.  Louis.  Talairan.  Babrezan.  Ornaison.  Narbonm. 

Length  in  miles 7  37  42  50  60 

Charging  current O  68  72  52  T)^ 

These  results  can  be  deduced  from  theoretical  calculations  though 
the  exact  laws  of  distributed  capacity  are  rather  complex.  Moreover, 
the  capacity  has  proved  to  be  of  no  importance  under  load,  and  even 
with  the  sudden  interruption,  due  to  the  blowing  of  a  fuse,  the  rise 
in  tension  has  never  been  dangerous.  The  maximum  obser\-ed  has 
been  32,000  volts.  No  resonance  effects  have  teen  experienced,  in 
spite  of  the  presence  of  a  third  harmonic  of  a  very  considerable  re- 
lative value  in  the  curve  of  the  alternators. 

The  feeder  is  made  of  three  cables  of  38  mm.*,  separated  at  a  dis- 
tance of  2  feet.  They  are  supported  by  wooden  poles,  7,2  feet  high, 
placed  130  feet  apart.  The  poles  were  treated  by  soaking  them  in 
kerosene.  The  insulators  are  of  French  design,  and  are  provided  with 
triple  petticoats,  as  shown  in  Fig.  7.  The  insulators  used  have 
been  tested  to  p.ooo  volts.  The  defective  insulators  could  easily  be 
detected  at  night,  owing  to  certain  luminous  effects  which  were  never 
shown  by  good  insulators. 

The  insulators  have  worked  satisfactorily,  and  only  a  few  defective 
insulators  have  had  to  be  replaced.  They  have  been  covered  with 
snow  which  reached  to  the  tops  of  the  poles,  but  no  accident  has  arisen. 
Galvanometer  readings  showed  an  insulation  of  500,000  volts  between 
the  three  conductors  and  the  ground.  Rainy  or  overcast  weather  re- 
duces this  to  100.000  volts. 
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A  telephone  line  is  supported  by  the  same  poles,  7  feet  below  the 
power  line.  The  telephone  lines  are  crossed  every  10  poles,  so  as  to 
compensate  for  effects  of  inductance.  The  working  of  the  telephone  is 
satisfactory  as  long  as  the  insulation  of  the  line  is  good,  the  inductive 
effects  being  negligible. 

The  chief  engineer  of  the  line  supervises  the  line  and  has  three 
assistant.s  under  his  charge.  The  first  42  miles  of  the  line  is  in- 
spected by  .seven  men,  under  the  supervision  of  the  chief  of  the  line, 
and  the  branch  lines  of  20,000  volts  are  similarly  inspected.  Short- 
circuits  have  been  occasioned  by  trees  and  by  various  birds.  In  case 
of  a  short  circuit,  the  tension  rises  as  high  as  35,000  volts,  but  the 
lightning  arresters  always  protect  the  line  in  these  cases. 

Though  the  low-tension  lines  present  no  special  interest,  the  trans- 
former stations  are  worthy  of  notice.  The  main  transformer  station 
is  situated  in  the  center  of  distribution,  Fabrezan,  from  which  all 
tensions  are  regulated.  All  transformer  stations  stepping  down  from 
20,000  to  5,000  volts  are  protected  at  the  entrance  of  the  line  by 
lightning  arresters  of  the  "horn"  lyjic,  with  rcsi'^tance  aiul  inductive 
coils. 

The  switchboard  is  entirely  made  of  iron,  and  only  the  low-tension 
panels  at  the  generating  station  are  composed  in  any  part  of  marble. 
The  instruments,  ammeters,  voltmeters,  etc.,  are  insulated  from  the 
iron  switchboard  by  means  of  porcelain  insulators.  The  connections 
are  all  made  of  copper,  non-insulated,  and  supported  by  insulators 
identical  to  those  used  on  the  line. 

The  three  branch  lines  running  from  the  central  distributing  point 
gives  rise  to  a  supplementary  loss  of  power  of  about  5  per  cent. 
They  feed  a  certain  number  of  distributing  points  along  their  course, 
and  are  mostly  designed  for  feeding  three  terminal  points  at  which 
the  tension  is  stepped-down  from  17,000  to  5.500  volts,  fed  into  the 
secondary  network.  These  distributing  points  use  transformers  of 
100  kw,  protected  by  lightning  arresters  of  the  "horn"  type. 

The  up-keep  of  the  secondary  network  is  much  less  difficult  than 
that  of  the  primary  lines.  A  great  number  of  secondary  posts  are 
distributed  on  the  system,  stepping-down  the  voltage  from  5,000 
to  125  volts,  for  supplying  motors  and  lamps. 

Motors  constitute  about  half  the  load  of  the  station.  Most  of  these 
are  small  induction  motors,  wound  for  250  volts,  with  self-contained 
resistances.  They  are  .started  by  means  of  the  resistances,  which  are 
cut  out  by  a  bronze  contact  operated  by  means  of  a  rod  inside  the 
shaft  of  the  motor.  Some  induction  motors,  however,  have  to  be 
started  under  considerable  load,  and  their  starting  resistances  attain 
large  dimensions ;  they,  therefore,  constitute  a  separate  part  dis- 
tinct from  the  motor,  and  their  final  short-circuiting  is  by  means  of 
carbon  brushes  with  rings  mounted  on  the  motor  shaft. 

Some  of  the  motors,  it  is  to  be  remarked,  have  an  arrangement  lor 
aulomatirally  hriuRing  into  circuit  the  starting  resistance  of  the  in- 


which  are  rated  at  150  kw  each,  are  direct-coupled  to  dynamos  run- 
ning at  430  r.  p.  m.  The  motors  are  wound  for  500  volts,  and  are  fed 
from  the  secondaries  of  transformers  of  200  kw  each. 

The  motors  are  started  from  the  direct-current  side,  and  it  has 
been  observed  that  the  s>-nchronization  of  the  first  group  causes  a 
rise  of  voltage  as  high  as  25.000  volts,  with  no  load  on  the  line.  When 


FIG.  7. — LIXE  INSULATOR. 

the  motor  is  put  on  the  line  previously  loaded,  no  difference  in  volt- 
;tge  can  be  observed. 

In  case  of  short-circuits  on  the  line,  the  motors  sometimes  drop  out 
of  step,  and  the  switchboard  attendant  then  generally  hghtens  the 
load  by  decreasing  the  excitation  of  the  continuous-current  gener- 
ators. It  often  happens  that  when  the  short-circuit  ceases,  the  motor 
can  be  loaded  again,  thus  avoiding  the  dropping  out  of  step  of  the 
group.  Synchronous  motors  are  used  in  these  two  stations,  because  it 
was  intended  to  employ  them  to  regulate  by  raising  the  voltage  of 
the  line  by  over-excitation,  but  up  to  the  present  this  has  not  been 
clone. 

The  price  for  current  has  not  yet  been  rendered  definite.  Muni- 
cipal lighting  is  granted  free  of  charge  to  the  Communes  in  exchange 
for  certain  rights  secured  by  the  company.  Every  1,000  inhabitants 
are  entitled  to  25  i6-cp  lamps.    Domestic  lighting  is  by  contract 


Interurban    Work   on   the  Oley   Valley   Railway. 

The  Oley  Valley  Railway  may  be  considered  as  typical  of  the  inter- 
urban electric  roads  now  being  built  in  many  localities  throughout 
the  country.  This  road,  running  out  from  Reading  Pa.,  is  one  of 
the  lines  owned  by  the  United  Power  and  Transportation  Company. 
The  power  house  at  Reading  contains  a  variety  of  generating  appa- 
ratus which  has  been  installed  at  various  times  to  meet  the  growing 
demand  of  the  city  for  power.  The  power  for  the  electric  road  is 
lurnished  by  two  400-kw  and  one  8oo-kw  generator,  direct  connected 
1(1    vertical    engines,    furnishing   direct    current   at    550   volts. 


PLAM  OF  OLtV  VALUrr  RAILWAY 


r-^ 


kti.. 

*"7 

,...:■ 

^ 

ym.   0. — AI.TKRNATOR.S    ,\T    t.KNER.MI NC.    .STATION. 


MG.    I.— MAP   OF   OLEY    VALLEY    RAILWAY. 


(luction   motors   in  case   of  sudden   interruption,  and   thus  avoiding 
the  restarting  of  these  motor.s  without  resistance. 

Only  two  synchronous  motors  have  up  to  now  been  in  operation, 
one  at  Carcassonne  and  another  at  Narbonnc.  for  distributing  direct 
oiini'nt   to  the  old  Edison   systems  of  these  cities.     These  motors. 


The  cars  of  the  Oley  Valley  road  operate  over  one  of  the  city  lines 
•f""  3H  niilcs,  as  far  as  Carsonia  Park.  This  section  is  supplied  with 
current  by  a  500.000  circ.  mil  copper  feeder,  running  direct  from  the 
550-volt  bus-bars.  The  trolley  wires  are  broken  at  this  point,  and 
the    remaining    18^    miles   of   the   road    arc   operated    by    the    5»b- 
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station  system.     However,  there  is  an  independent  4/0   '"eder  run- 
ning from  the  550-volt  bus-bars,  extending  the  entire  length  of  the 


FIG.    2. — ROUTE    OF    ELECTRIC    RAILWAY    SYSTEM    BETWEEN    PHILADELPHIA    AND    READI.VG. 


line.  This  feeder  furnishes  current  for  starting  the  rotaries,  and, 
in  case  of  accident  to  the  alternating-current  transmission,  the  whole 
road  can  be  operated  from  the  main  power  house. 

In  the  Reading  power  house  are  two  400-kw  rotaries,  running  in- 
verted.    The  current  from  the  positive  bus-bar  passes  successively 


Each  rotary  is  separately  excited  by  a  small  exciter  mounted  on 
its  main  shaft,  operating  at  120  volts.  From  the  alternating-cur- 
rent side  of  the  rotary  the  current  passes 
through  low-tension  switches  and  instru- 
ments mounted  on  the  low-tension  board. 
Leads  runs  from  this  panel  to  three  280-kw 
oil-filled,  water-cooled  transformers,  which 
are  placed  in  a  separate  room.  From  the 
high-tension,  i6,ooo-volt  side  leads  ran  to 
the  high-tension  switchboard,  which  is 
equipped  with  compression  ball  fuses  and 
emergency  switches.  In  the  transformer 
room  there  is  also  a  bank  of  lightning  ar- 
rester and  choke  coils. 
From  the  power  house,  the  high-tension  current  is  conveyed 
throufh  one  mile  of  three-phase,  lead-covered  cable  to  the  outskirts 
of  the  town,  where  there  is  a  junction  box  containing  a  second  light- 
ning arrester  equipment.  Beyond  this  point  the  transmission  line 
consist?  of  three  No.  4  hard-drawn  copper  wires,  supported  on  porce- 


FIG.    3. — ROTARY   CONVERTER    SUPPLYING    ALTERNATING   CURRENT, 
READING   STATION. 

through  circuit  breaker,  ammeter,  starting  rheostat  and  main 
switch  to  the  commutator  of  the  rotary,  returning  through  a  negative 
switch  mounted  on  a  separate  equalizer  stand  to  the  negative  bus- 


FIG.  4. — ROTARY   CONVERTER   AND   SWITCHBOARD. 

bar.  By  this  arrangement  no  negative  leads  are  brought  to  the  rotary 
switchboard,  and  the  danger  of  short-circuits  on  this  board  is 
therebv  minimized. 


FIG.    5. — TRANSFORMERS    IN     SUBSTATION. 

lain   insulators   carried   on   cross-arms   upon   the  same  poles  as  the 
550-volt  transmission. 

The  first  substation  is  situated  at  Oley  Line,  nine  miles  from  the 
power  house,  and  the  other  at  Shanesville,  18  miles  from  the  power 
house.  Each  station  consists  of  a  transformer  room  and  the  rotary 
room  proper.  In  the  transformer  room  are  three  loo-kw  oil-filled, 
water-cooled  transformers,  as  well  as  a  lightning  arrester  equip- 
ment and  a  high-tension  switchboard.  Water  is  circulated  through 
the  transformers  by  a  small  pump  belted  to  the  rotary,  the  source  of 
water  being  a  small  stream  in  the  vicinity.  In  the  rotary  room  is  a 
300-kw  rotary  converter,  with  the  necessary  low-tension  switchboard 
tor  controlling  the  rotary  and  feeding  the  trolley  circuit. 

The  transformers  in  the  Reading  piwer  house  are  designed  for 
stepping-up  to  16,000  volts.  The  substation  transformers  are  wound 
for  15,000  volts  on  the  high-tension  side,  and  300  volts  on  the  low- 
tension  side.  As  the  loss  on  the  line  is  considerably  less  than  1,000 
volts,  the  rotary  converters  therefore  supph  current  to  the  trolley 
wires  at  a  voltage  slightly  above  550.  The  Stanley  Electric  Manu- 
facturing Company  supplied  the  rotarie.^,  transformers,  lightning  ar- 
resters, etc.,  referred  to  above 


Commercial  Telegraphers. 


A  general  convention  of  representatives  of  all  unions  of  commercial 
telegraphers  met  at  Pittsburg  on  October  26,  for  the  purpose  of 
forming  a  national  telegraphers'  union. 
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The  Rowland  Rapid  Telegraph  System— IIL 


(Concluded.) 

IT  has  been  attempted,  in  the  preceding  description  to  give  only  a 
bare  outline  of  the  features  of  this  invention.    Much  more  might 
be  said  in  regard  to  the  many  ingenious  devices  used  and  the  new 
mechanical    and    electrical    features    employed.      The    apparatus    is, 
throughout  full  of  beautiful  physical  principles  and  most  ingenious 
electrical   and  mechanical  devices.     One  very  important  feature  of 


than  three  second;.  The  former  description  assumed  that  the  alter- 
nating waves  on  the  line  were  divided  up  into  five  groups :  A,  B,  C,  D, 
X,  fifty-two  waves  being  used  for  the  purposes  of  printing  with  four 
printers,  signalling  and  finding  the  letter.  Fifty-six  waves  are  now 
divided  into  four  groups ;  eleven  of  the  waves  in  each  of  the  four 
groups  are  used  for  the  printing,  one  wave  in  one  of  the  groups  is 
used  for  finding  the  letter,  and  three  waves,  one  taken  from  each 


I-JG.    9. — KEYBOARD. 

the  apparatus  is  the  natural  way  in  which  it  divides  itself  into  dis- 
tinct units,  so  that  if  one  unit  becomes  deranged  it  may  be  imme- 
diately replaced  by  another,  without  stopping  the  operation  of  the 
rest  of  the  apparatus.  Thus,  considering  one  end  of  the  line  only, 
there  are  four  keyboards,  all  exactly  alike,  which  may  be  replaced 
singly  by  others  by  merely  breaking  eleven  wires  joined  together  by 
a  multiple  connector.  There  are  four-page  printers  which  can  also 
be  operated,  singly  or  together,  and  be  immediately  replaced  by 
others  in  a  like  manner  with  the  keyboards.  There  are  four  similar 
banks  of  eleven  polarized  relays  each.  If  anything  deranges  one  of 
these  banks,  only  that  printer  to  which  it  belongs  is  affected. 

This  being  the  case,  it  is  thought  that  a  clearer  idea  of  the  appear- 
ance of  the  apparatus  as  actually  constructed  will  be  obtained  by 
showing  a  picture  of  one  of  each  of  these  units  rather  than  by  giving 
a  single  view  of  the  entire  outfit  as  installed  at  one  end  of  the  line. 
Thus,  Fig.  9  is  a  photograph  of  a  keyboard ;  Fig.  10  shows  a  page 
printer;  Fig.  11  a  synchronizer,  the  receiving  commutator  and  letter 
finder.  A  .specimen  of  the  printing  is  shown  in  Fig.  13.  It  will  be 
noted  that  (he  oper.itnr  has  spaced  and  lined  and  paragraphed  the 


FIG.    10. — I'AGt   TRINTER. 


printing  111  ilu: 
writer. 


aiiic  manner  as  would  be  done  on  a  Remington  type- 


LATKR  IMPROVEMENTS. 


Tlic  mechanical  operation  of  the  page  printer  has  been  improved, 
and  the  keyboards  have  been  entirely  redesigned  since  the  foregoing 
was  written.  The  main  distinction  between  the  old  and  tiic  new  key- 
boards is  that  the  new  keyboard  makes  combinations  electrically. 
The  page  printer  performs  the  same  functions  as  the  one  described, 
but  more  perfectly,  and  functions  of  minor  importance  have  been 
added,  such  as  the  rapid  feeding  out  of  a  telegraphic  blank,  in  less 


FIG.    II. — SYNCHRONIZER.    RECEIVING    COMMUTATOR    AND    LETTER   FINDER. 

of  the  remaining  three  groups,  are  reserved  for  purposes  of  signalling. 
The  signalling  can  be  accomplished  in  a  variety  of  ways.  Morse 
instruments,  one  at  each  end  of  the  line,  can  be  worked  duplexed 
at  a  slow  speed.  It  is  preferable,  however,  to  place  at  each  end  of 
the  line,  in  addition  to  the  four-page  printers,  a  small  tape  printer, 
which  print  simultaneously  at  the  rate  of  fifteen  words  a  minute 
each.  While  the  eight  printers  of  the  duplex  system  are  in  operation, 
for  the  transmission  of  telegrams,  the  two  stations  can  correspond 
with  each  other  regarding  the  business  of  the  offices,  or  for  the  pur- 
pose of  correcting  errors.  The  system,  therefore,  may  be  called,  with 
propriety,  a  "Decaplex"  system. 
The  new  machines  have  the  additional  important  feature  that  all 


FIG.    12. — MAIN-I.INF   RELAY. 

the  messages  transmitted  are  simultaneously  recorded  at  the  send- 
ing station.  The  recording  at  the  sending  station  is  done  on  a  tape 
in  printed  characters.  The  tape  passes  directly  over  the  keyboard 
and  before  the  eyes  of  the  keyboard  operator.  (The  illustrations 
represent  the  tape-recorder  raised  to  the  level  of  the  eyes  of  the 
operator  but  m  the  latest  form  developed  it  passes  directly  over  the 
keyboard.)  This  home-recording  of  the  messages  is  accomplished 
without  loss  of  speed  in  the  eight  regiilar  transmitters  and  without 
additional  complication  in  the  keyboards. 

A  feature  of  the  apparatus.  a>>  now  constructed,  i^  the  maimer  in 
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which  it  is  subdivided  into  interchangeable  units.  Each  printer, 
keyboard,  bank  of  relays,  transmitter,  and  the  main-line  relay  con- 
stitute an  independent  unit,  which,  in.  case  of  a  failure  or  a  break- 
down, can  be  replaced  by  another  like  unit.  As  such  an  interchange 
can  be  effected  instantly,  neither  the  apparatus  as  a  whole,  nor  any 
portion  of  it,  is  put  out  of  operation  more  than  a  moment  by  the 
mechanical  failure  of  any  of  its  parts. 

The  system  is  kept  in  electrical  adjustment,  as  far  as  the  main  line 
is  concerned,  much  more  easily  than  are  other  telegraphic  systems. 


graph  operating  room  supplied  with  a  number  of  these  single-outfit 
units,  it  will  be  possible  to  move  the  machines  about  at  will,  in  order 
to  give  a  greater  or  smaller  multiplex  capacity  to  any  teiegraph  line, 
according  to  the  exigencies  01  the  moment. 

The  system  has  advantages  in  the  operation  ot  lines  subject  to 
line  disturbances.  As  the  alternating  current  is  employed,  con- 
densers may  be  used  in  series  v.ith  rhe  Train-!:ne  relays;  no  amount 


IMDICA2I0NI  Dl  UR0CN2A 


rLLMO     SIGNORE 

FEOELE     CARDARELLI.     ROMA. 
DIRETTOPE.     MINISTERO    OELLA 
POSTE     E     DEI     TELEGRAFI.    ■- 

SIR,  THE     AOPARATUS     FOR     INSTALLATION     UPON     THE     LINE 

ROME. .NAPLES      IS    WELL     ADVANCED      IN     PROCESS     OF 
MANUFACTURE     AND     WE     HOPE     TO    DELIVER     IT     DURING     THE     C OM I N 
WINTER. 

WE      HAVE      THE      HONOUR     TO     REMAIN.      SIR. 
YOUR     OBEDIENT     SERVANTS- 

THE      ROWLAND     TELEGRAPHIC      COMPANY. 


FIG.    13. — SPECIMEN   OF  PRINTING. 

The  duplex  line  is  thrown  out  of  balance  only  by  a  considerable 
change  in  the  insulation  resistance  of  the  line.  Act\ia!  trial  has 
shown  that  a  300-mile  line  can  be  connected  to  earth  at  its  middle 
point,  through  only  2,000  ohms'  resistance,  without  upsetting  the 
duplex  adjustment  sufficiently  to  spoil  the  printing. 

In  view  of  its  maintenance  in  electrical  adjustment  and  its  inter- 
changeable units,  the  system  may  be  kept  operative  under  conditions 
which  would  upset  any  other  than  the  Morse  system  operated  sim- 
plex. 

The  octoplex  system  can  transmit  to  greater  distances  without  re- 
laying than  other  multiplex  systems  hitherto  known.  It  has  been 
successfully  operated  under  government  tests  over  lines  of  550  miles, 
and  it  is  anticipated  that  it  will  work  perfectly,  without  relaying, 
between  New  York  and  Chicago.  Methods  have,  however,  been  de- 
vised by  Professor  Rowland  for  automatically  relaying  the  mes- 
sages. 


riG.     15. — OCTOPLEX    Sl.XGLE    POST,     SHOWING    GENERATOR    TO    RIGHT. 

of  direct  current  on  the  hne,  resulting  from  leakage  to  trolley  lines, 
etc.,  can  produce  a  harmful  disturbance. 

METHODS    OF    LINE    OPER.ATION. 

Aside  fiom  the  operation  of  the  system  between  two  main  ter- 
minal stations,  most  of  the  applications  which  involve  the  division 
of  its  octoplex  capacity  of  transmission  amongst  stations  separated 
by  a  considerable  distance  require  the  use  of  some  sort  of  automatic 
relaying  device.  An  automatic  relay  for  the  Rowland  system  is 
constructed  in  one  of  several  different  ways ;  for  general  use,  the 
following  method  is  considered  the  best,  on  account  of  its  flexibility. 
The  general  idea  may  be  expressed  in  a  few  words : 

At  a  relaying  station,  the  incoming  signals  are  received  on  a  bank 
of  eleven  selecting  relays,  in  the  same  manner  as  at  a  terminal  sta- 
tion.    These  relays,  instead  of  operating  an  automatic  printing  de- 


FIG.    14. — KEYBOARD,    HOME  RECORDER,   TRANSMITTER    (mAIN    LINe), 
RECEIVING  COMMUTATOR. 

The  instrument  shown  in  Fig.  18  is  used  with  the  present  octo- 
plex as  an  additional  auxiliary  unit  for  executive  correspondence 
over  the  line,  without  interference  with  the  regular  work  of  the  octo- 
plex transmitter.  It,  therefore,  renders  the  capacity  of  the  "octo- 
plex" outfit  decaplex.  This  represents  the  latest  modification  of  the 
apparatus;  it  is  the  basic  unit  of  the  system,  and  includes  a  trans- 
mitter, a  page-printer,  a  tape-home-recorder  and  its  own  synchronizer. 
All  the  combinations  and  the  differentiations  of  the  system  will 
be  effected  by  different  arrangements  of  these  basic  units.  There  will 
be  other  units  for  the  purpose  of  effecting  line  operation.  In  a  tele- 


FIG.     16. — COMPLETE    OCTOPLEX    SENDING    .\ND    RECEIVING    POST. 

vice,  have  their  eleven  contacts  connected  to  a  sending  commutatoi, 
in  the  s?me  manner  as  the  contacts  of  a  keyboard ;  they  operate  the 
usual  transmitter  which  transmits  the  proper  modifications  to  an 
alternating  current  impressed  upon  the  local  line  by  a  dynamo  at  the 
relaying  station.  This  dynamo  is  run  in  synchronism  with  the  dyna- 
mo at  the  originating  terminal,  or  with  the  dynamo  at  tie  main 
central  of  the  system. 

Diagrams,  with  a  brief  statement  of  the  operation  in  each  case, 
are  here  shown,  to  illustrate  various  applications  of  the  Rowland 
system.     It  is  not  deemed  necessarj',  in  the  present  article,  to  enter 
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into  the  technical  details  of  the^e  systems  of  operation;  but  it  may 
be  remarked  that  only  such  are  presented  as  have  been  experiment- 
ally proved  as  operative,  or  used  in  the  operation  of  actual  lines. 

In  regard  to  all  of  these  methods,  some  general  remarks,  which 
apply  to  all,  may  be  made.  In  all  cases,  the  octoplex  capacity  may 
be  distributed  in  any  convenient  manner;  that  is,  in  place  of  having 
eight  operators,  at  a  speed  of  40  words  per  minute  each,  the  number 
of  operators  may  be  doubled  and  the  speed  of  each  halved  ;  or  any 
number  of  operators  may  be  had,  with  the  limitation  that  the  aggre- 
gate speed  of  the  apparatus  shall  not  exceed  that  of  the  eight  oper- 


FIG.    17. — RECEIVER. 

alor,s  at  40  words.  In  caies  sviicrc  branch  lines  radiate  from  a 
central,  these  lines  may  be  300  miles  long  or  longer.  Or,  in  case  of 
slightly  different  apparatus,  placed  at  the  terminal  of  the  branch, 
these  branches  may  have  any  length  up  to  the  maximum  of  the  sys- 
tem.    Way  station  lines  may  have  any  length  up  to  300  miles. 

In  Fig.  19  are  shown  two  centrals,  i  and  2.  connected  by  a  trunk 
line.  Passing  out  from  each  central  is  a  branch  containing  a  num- 
ber of  stations  in  series.  At  i  and  2  there  is  an  automatic  repeater, 
comprising: 

Dynamo  and  motor. 

Two  sending  commutators. 

Two  receiving  commutators. 

Three  main  line  relays. 

Three  transmitters. 

Two  banks  of  selecting  relays. 


FK;.   18. — SINGLE-OUTFIT  UNIT. 

At  the  way  stations  A,  D.  C,  etc..  is  a  simple  or  multiple  outfit, 
as  the  case  might  be,  comprising : 
Synchronizer. 
One  sending  commutator. 
One  receiving  cotnnmtator. 
One  to  four  banks  of  selecting  relays. 
One   transmitter. 
One  main  lino  relay. 


One  to  four  keyboards. 

One  to  four  home  recorders. 

One  to  four  printers. 

Communication  maj-  be  established  so  that  one  station,  A.  corre- 
sponds with  another,  Ai,  another  station,  B,  to  a  station.  Bi,  or,  by 
additions  to  the  apparatus,  more  complicated  and  general  methods  of 
communication  may  be  established,  if  such  should  be  desirable. 

Fig.  20  shows  two  centrals,  i  and  2,  connected  by  a  trunk  line,  and, 
at  each  central,  a  number  of  radiating  termini.  At  each  central  is 
an  automatic  repeater.  At  each  branch  terminal.  A,  B,  etc.,  is  a 
-ingle  or  a  multiple  outfit,  as  desired.  A^  in  Fig.  14.  correspvondence 
etween  particular  stations,  such  as  A  and  Ai  can  be  established,  or. 
Ijy  additions  to  the  apparatus,  any  station  maj'  be  made  to  communi- 
cate with  any  other,  at  will. 

In  Fig.  21  is  shown  a  way  station  line.  A  number  of  stations  are 
connected  in  series.     At  A  is  the  apparatus : 

Dynamo  and  motor. 

One  sending  commutator. 

One  receiving  commutator. 

One  to  four  keyboards. 

One  to  four  home  recorder?. 

One  to  four  printers. 

One  to  four  banks  of  selecting  relays. 

One  transmitter. 

One  main-line  relay. 

.At  B,  C,  etc.,  are  single  or  multiple  outfits.  Here  independent  com- 
nuinication  may  be  had  between  A  and  any  other  station  or  stations, 
to  the  extent  of  four,  each  station  having  a  rate  of  40  words  a  minute. 
These  messages  may  be  all  received  at  A.  or  all  sent  from  A,  or  A 
may  receive  part  and  send  part  up  to  a  total  of  four. 

In  Fig.  22  is  shown  a  distributing  system.  Here  the  apparatus  at 
the  various  points  is  substantially  the  same  as  given  at  various  corre- 
sponding points  of  the  systems  previously  described.  In  this  system, 
a   keyboard,   operated   at    i.   will    simultaneously  operate   automatic 


KIGS.   19  TO  23. — VARIOUS  LINK  OPERATIONS. 

printing  devices  at  all  the  points  of  the  system. 

In  Fig.  2i  is  shown  another  distributing  system,  which  has  the 
addition  of  transmitting  devices  at  all  the  substations.  The  oper- 
ator of  a  keyboard  at  any  point  of  the  system  transmits  the  same 
matter  simultaneously  to  all  other  points  of  the  system.  Any  number 
of  operators  distributed  among  the  various  stations  in  any  manner 
may  be  operating  at  the  same  time,  up  to  the  total  capacity,  in  this 
case  160  words  per  minute. 
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Underground  Work  for  Telephone  Exchanees— IX. 


By  Arthur  V.  Abbott,  C.  E. 


COST   OF   CONDUITS. 

THE  cost  of  a  conduit  system  will  be  directly  proportional  to  its 
length,  and  depends  on,  but  will  not  be  exactly  proportional 
to,  the  number  of  ducts.    This  is  almost  self-evident,  for  slight 
consideration  shows  that  certain  of  the  items  of  expense  are  inde- 
pendent of  the  number  of  cable  spaces,  others  are  partially  depend- 
ent  thereon,    while   the   remainder   vary   directly    with    the   number 
of  ducts  installed.     Thus,  the  cost  of  man- 
holes   will    be    the    same    whether    few    or 
many  ducts  are  placed  ;  engineering  expense, 
the   cost   of   lighting,    watching,   protecting 
and  cleaning  the  street  will  be  the  same  ir- 
respective of  the  size  of  the  subway.     For 
necessary  working  room  a  certain  width  of 
trench  must  be  opened,  and  if  the  required 
number   of   ducts    does   not  need   a    wider 
trench  the  cost  of  excavation  and  paving 
will  be  constant.    When,  however,  a  greater 
number  of  ducts  is  to  be  placed,  a  wider 
trench  than  is  essential  for  working  room  must  be  excavated,  and 
then  the  cost  of  excavation  and  paving  will  become  partially  pro- 
portional to  the  number  of  ducts.     Finally,  the  expense  of  the  duct 
material,  the  cost  of  labor  of  laying  and  that  of  the  surrounding  con- 
crete encasement  will  depend  exactly  upon  the  number  of  ducts. 

The  fundamental  items  of  cost  entering  into  the  expense  of  conduit 
construction  are  ten  in  number : 

I.  Duct  material.  2.  Cement.  3.  Sand.  4.  Broken  stone.  5.  Brick. 
6.  Wrought  iron.  7.  Cast  iron.  8.  Lumber.  9.  Paving  materials. 
10.  Labor,     (a)   Skilled  labor,     (b)   Unskilled  labor. 

TABLE    NO.     I. 

Cost    of    Manholes   in   Dollars. 

a.  Brick    with    brick    roof. 


iiicnt  of  the  paving.  4.  Concrete  deposited  in  place.  5.  Labor  of 
placing  duct  material.  6.  Engineering  expenses.  7.  Manholes.  8. 
Removal  of  obstacles. 

Of  all  these  derived  units,  the  cost  of  manholes  is  least  depend- 
ent on  the  number  of  cable  spaces,  the  cost  of  this  item  varying 
only  with  the  total  cost  of  each  manhole  and  the  distances  apart 
that  they  are  set.  Table  No.  i  gives  the  itemized  cost  of  various 
types  of  manholes.  For  each  item  three  prices  are  given :  One  a 
minimum  price,  estimated  as  that  required  under  the  most  favor- 
able circumstances;  second,  an  average  price,  that  which  is  likely 
to  obtain  under  usual  conditions ;  and,  third,  a  maximum  price,  or 
that  likely  to  be  required   under  the  more  severe  requirements  of 


Item. 
Excavation  . . 
Repaying    . . . 

Trap    

4  in.  pipe  .  .  .  . 
Cleaning  .... 
Permit     

Totals    


TABLE 

;  NO.  2. 

Cost    0 

>f   Sewer    Co 

nnections 

in    Dollars. 

Rate. 

Min. 

Per 

Ave. 

Per 

Max. 

Per 

Amount 

Min. 

Ave. 

Max. 

Amt. 

cent. 

Amt. 

cent. 

Amt. 

cent. 

225   cu.    ft. 

.02 

.03 

.04 

4-SO 

35-1 

6.75 

26.0 

9.00 

31^ 

S    yards 

•75 

2.00 

4.00 

375 

29.2 

10.00 

38.8 

20.00 

47-0 

I 

1. 00 

2.50 

4.00 

1. 00 

7.6 

2.S0 

19.6 

4.00 

9-3 

16  ft. 

.04 

.07 

.10 

.64 

50 

1. 12 

4-4 

1.60 

3.6 

2    loads 

•  SO 

■75 

1. 00 

1.03 

7.6 

I. SO 

5-8 

2.00 

4-7 

I 

2.00 

4.00 

6.00 

2.00 

155 

4.00 

lS-4 

6.0 

14.0 

Item. 
Elxcavation  . 
Concrete     . . . 

Brick    

Cover    

Iron    

Repaving    . . . 
Cleaning    ... 


Totals 


Item. 
Excavation 
Concrete     . .  . 

Brick     

Cover    

Repaving    . . . 
Cleaning    . . . 


Amount. 

375   cu.   ft. 

.7    yards 

2200 

I 

500  lbs. 

6    yards 

10   loads 


Min. 

.02 

5.00 

12.00 

5.00 

.015 

•75 

•SO 


Rate. 

Ave. 

•03 

7.00 

15.00 

10.00 

.03 

2.00 

•75 


Max. 

.04 

9.00 

18.00 

15.00 

•05 

4.00 

1. 00 


Min.      Per 
Amt.     cent. 

7.50     12.6 

3-50 
26.40 

5.00 

7-50 

4-50 

5.00 


5^9 
44^5 

8.4 
12.6 

7.6 

8.4 


Ave. 

Amt. 
11.25 

4.90 
33.00 
10.00 
15.00 
12.00 

7.50 


Per 

cent. 
11.8 
5-3 
35^3 
10.6 
16.1 
12.8 
8.1 


Max. 
Amt. 
15-00 
6.00 
39.60 
15.00 
25.00 
24.00 
10.00 


Per 

cent. 
II. 2 

4-4 
29.4 
II. 2 
18.6 
17.8 

7-4 


b.   Brick 


Totals 


Item. 
Excavation  . 
Concrete     . . . 

Cover    

Repaving    . . . 
Cleaning  .... 


Totals 


Amount. 

375   cu.    ft. 

1.9  yards 

1600 

I 

6    yards 

10  loads 


Amount. 
375   cu.   ft. 
4.5   yards 

I 
6   yards 
I  o    loads 


59-40 

100 

9365 

100 

134-60 

100 

k    with 

I    concrete 

roof. 

Rate. 

Min. 

Per 

Ave. 

Per 

Max. 

Per 

Min. 

Ave. 

Max. 

Amt. 

cent. 

Amt. 

cent. 

Amt. 

cent. 

.02 

•03 

.04 

7-50 

14.8 

11.25 

14-4 

15.00 

13.8 

5.00 

7.00 

9.00 

9-50 

18.7 

13-30 

17.0 

17.10 

15-7 

12.00 

1 5^00 

18.00 

19.20 

37-8 

24.00 

30.9 

28.80 

'S-7 

5-00 

10.00 

15-00 

5-00 

9.0 

10.00 

12.8 

15-00 

13.S 

■75 

2.00 

4.00 

4-50 

8.9 

12.00 

iS-4 

24.00 

21.9 

•so 

•75 

1.00 

5-00 

9-9 

7-50 

9S 

10.00 

9.1 

50.70 

100 

78.0s 

100 

109.90 

100 

Concre 

te    manhole. 

Rate. 

Min. 

Per 

Ave. 

Per 

Max. 

Per 

Min. 

Ave. 

Max. 

Amt. 

cent. 

Amt. 

cent. 

Amt 

cent. 

.02 

•03 

.04 

7-50 

16.8 

11.25 

iS-5 

15.00 

14-3 

S.oo 

7.00 

9.00 

22.50 

S0.5 

31-50 

43-6 

40.50 

38.8 

5.00 

10.00 

15-00 

5.00 

11.2 

10.00 

13-9 

15.00 

14.4 

75- 

2.00 

4.00 

4-50 

10.2 

12.00 

t6.6 

24.00 

23.0 

•  50 

•75 

1. 00 

$■00 

11.3 

7-50 

10.4 

10.00 

9-5 

These  fundamental  units  will  vary  with  different  localities  and 
times.  For  ease  in  calculation  it  is  convenient  to  express  these 
fundamental  costs  in  certain  derived  units,  and  to  assign  to  each 
such  a  range  of  variation  as  is  likely  to  cover  probable  change  within 
reasonable  place  and  time  limits.    The  derived  units  are: 

I.  Duct  material.  2.  Pavement  per  square  yard.  3.  Street  exca- 
vation per  cubic  foot,  including  the  removal  of  paving,  the  refillment 
of  the  excavation  after  the  ducts  are  laid,  and  the  temporary  replace- 


12.89     100    25.87     100    42.60      100 

congested  city  construction,  and  where  work  has  to  be  prosecuted 
at  least  partially  out  of  working  hours  to  avoid  too  great  interruption 
to  traffic.  For  each  price  a  parallel  column  to  that  showing  the 
cost  of  the  various  items  is  given,  in  which  the  percentage  that  each 
item  bears  to  the  total  cost  is  calculated.  Therefore,  with  any 
change  in  the  unit  prices,  it  is  easy  to  estimate  the  effect  that  this 
change  will  have  upon  the  total  cost. 

Whenever  practicable,  a  sewer  connection  to  each  manhole  is  de- 
sirable to  provide  exit  for  street  drainage.  Such  sewer  connections 
are  essential  in  all  cases  where  manholes  are  equipped  with  ventil- 
ating covers,  otherwise  the  manholes  will 
assuredly  fili  during  every  storm.  Cases 
will  arise  when,  either  due  to  the  absence  of 
sewers,  or  to  their  relative  grade  with  refer- 
ence to  the  manhole  bottom,  a  connection  of 
this  kind  is  impracticable ;  and  so  the  cost 
of  sewer  connections  has  been  estimated 
separately,  and  is  shown  in  Table  No.  2. 
This  table  is  prepared  in  a  similar  manner, 
a  minimum,  average  and  maximum  price 
being  shown,  and  the  percentage  of  each 
item  to  the  total  calculated. 
Manholes  will  occur  at  intervals  of  from 
250  to  500  feet,  consequently  the  constant 
cost  per  conduit  foot  for  this  item  is  ob- 
tained by  dividing  the  various  manhole  costs 
by  the  ristances  between  them.  In  Table 
No.  3  manhole  cost  per  conduit  foot  for 
each  of  the  various  styles  of  manholes  given 
in  Table  No.  i  tor  a  minimum,  average  and 
maximum  price  is  calculated  for  distances 
from  250  to  500  feet,  varying  by  50  feet.  In 
this  table  the  cost  of  sewer  connections  per 
foot  of  street  is  included,  calculated  in  a 
similar  manner.  For  example,  assume  con- 
crete manholes  spaced  300  feet  apa:t,  with 
average  cost  price.  The  cost  per  foot  of 
conduit  for  manholes  will  be  24.2  cents,  the 
cost  of  sewer  connections  8.6  cents ;  a  total 
of  32.8  cents. 

Engineering  expense  is  difficult  to  esti- 
Too  mate,  as  this  item  will  depend  chiefly  upon 
the  care  and  thoroughness  with  which  the 
The  calculation  of  this  item  's  best  obtained  as  a 
"facior  of  experience,"  namely,  such  an  amount  as  extended  prac- 
tice in  building  'arge  systems  of  conduit  has  in  the  past  shown  to  be 
adequate  for  the  purpose.  Upon  this  basis,  engineering  expense  will 
vary  from  a  minimum  cf  5  cents  per  conduit  foot  to  a  maximum  of 
12  cents,  depending  chiefly  upon  the  difficulty  of  the  work. 

The  cost  of  the  removal  of  obstacles  is  another  item  impracticable 
to  estimate  a  priori  with  any  degree  of  certainty,  as  it  is  impossible 


44.50     voo    72.25      100  104.50 
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to  foresee,  and  usually  impracticable  to  ascertain,  even  with  the 
greatest  care,  the  impediments  to  be  encountered  beneath  street  sur- 
faces. Here  also  a  resort  to  experience  is  necessary  to  ascertain  the 
amount  required  for  this  purpose.  The  cost  of  the  removal  of 
obstacles  falls  into  the  category  of  semi-variables,  for  it  is  evident 
that  a  large  subway  will  require  a  greater  expense  for  this  purpose 
than  a  small  one.     But  this  expense  is  by  no  means  directly  propor- 

TABLE   NO.   3. 
Constant  Cost  per  Conduit  Foot  for  Manholes  in   Dollars. 


Distance    between    manholes    in    feet 


250 

300 

350 

400 

500 

Min. 

.238 

.196 

.170 

.148 

.118 

Ave. 

•372 

.310 

.248 

.236 

.186 

Max. 

•  536 

•427 

■384 

•335 

.268 

Min. 

.203 

.169 

•I4S 

.127 

.102 

Ave. 

.300 

.260 

.223 

•«9S 

..156 

Max. 

.440 

•363 

■314 

.272 

.218 

Min. 

176 

.148 

■'27 

.lit 

.089 

Ave. 

.378 

.242 

.209 

.180 

•»44 

Max. 

.416 

•347 

.298 

.260 

.208 

Min. 

.051 

•043 

.038 

.032 

.025 

Ave. 

.104 

.086 

•074 

.064 

•051 

Max. 

.170 

.142 

.121 

.105 

.084 

Brick  Manhole 

with 

Brick   Roof 

Brick  Manhole 

with 
Concrete  Roof 

Concrete 

Manhole 

Sewer 


ConnectJo* 

tional  to  the  number  of  ducts  installed.  Experience  indicates  that 
this  expense  will  vary  for  small  subways  from  10  cents  to  62  cents 
per  foot  of  conduit;  for  medium  sized  ones  from  12  cents  to  $1.10, 
and  for  large  conduits  from  15  cents  to  $1.25. 

The  cost  of  paving  is  partially  dependent  upon  the  number  of 
ducts.  It  is  impracticable  for  workmen  to  perform  their  avoca- 
tions in  a  trench  less  than  18  inches  wide,  and,  therefore,  a  strip  of 


two  to  four  cents  per  cubic  foot  of  material  excavated,  includiw 
the  removal  of  the  pavement,  the  refillment  of  the  trench  and  the  re- 
placement  of  temporary  paving.  The  cost  of  excavation  will,  there- 
fore,  stand  as  in  Table  No.  5. 

Table  No.  6  will  summarize  these  constant  items :  conduits  of  from 
one  to  nine  ducts,  ten  to  sixteen  ducts,  and  seventeen  to  twenty-fi»e 
ducts,  giving  the  minimum,  average  and  maximum  prices  of  al^ 
together  with  the  percentage  that  each  bears  to  the  total.  This  table 
shows  that  conduits  containing  nine  ducts  or  less  will  cost  frooi 
32.4  cents  to  $160  per  lineal  foot  for  street  work;  those  containii^ 
10  to  16  ducts,  from  41  cents  to  $1.87,  and  those  containing  from  17 
to  25  ducts,  from  52  cents  to  $2.34.  If  to  these  prices  the  cost  per 
foot  of  street  for  manholes  be  added,  as  given  in  Table  No.  3,  it 
is  easy  to  calculate  the  total  cost  per  foot  of  conduit  exclusive  of 
duct  material  for  any  desired  subway.  For  example,  assume  a  sub- 
way of  nine  ducts,  with  brick  manholes  set  350  feet  apart,  at  aver- 
age prices  the  manhole  cost  is  22.3  cents,  sewer  connections  74  cent; 
other  items  (from  Table  No.  5)  67.25  cents;  total  cost  per  foot  of 
street,  exclusive  of  duct  material  and  laying  the  same,  96.95  cents 

The  cheapest  form  of  duct  material  is  hollow  brick,  depending 
upon  distance  from  factory  and  freight  rates,  the  price  f.  o.  b.  car* 
will  vary  from  1.6  cents  to  3  cents  per  duct  foot;  adding  expense 
of  inspection,  hauling,  cleaning,  breakage,  etc.,  2  to  5  cents  per  duct 
foot  will  be  the  cost  delivered  along  side  the  trench  Multiple  duct 
material  stands  next,  costing  from  3  to  5  cents  f.  o.  b.  cars,  or  from 
3.5  to  6.5  cents  per  foot  on  the  trench.  Cement-lined  pipe  and  cement 
pipe  will  cost  from  4  to  8  cents  on  the  street,  and  creosoted  wood 
from  4  to  6  cents. 

The  cost  of  placing  duct  material  in  the  trench  varies  considerably 
with  the  kind  employed.  Hollow  brick  has  been  classed  by  trades 
unions  as  brick  masonry,  owing  to  the  use  of  a  trowel  in  laying; 


Kind  of  Paving. 

Quantity   per   conduit    foot. 

Asphalt    

Asphalt   block    

Granite   block    

Cedar    block    

Brick 

Telford     

Macadam    


TABLE 

NO.    4- 

Cost 

of  Paving  per  Square 

Yard  and  per  Foot 

of 

Conduit   in   Dollars. 

Min.  Price 

Cost 

per  Conduit  Foot. 

Ave.  Price 

Cost 

per  Conduit  Foot 

Max.  Price 

Cost 

per  Conduit  Foot 

per 

Ducts  from 

per 

Ducts  from 

per 

Ducts  from 

Sq.  Yard. 

I  to  9 

10  to  16 

17  teas 

Sq.  Yard. 

I  to  9 

10  to  16 

171025 

Sq. 

Yard. 

1  to  9 

10  to  16 

irto»f 

•0925 

.'OS 

.117 

0925 

.105 

•  "7 

.0925 

.105 

"T 

sq.  yd. 

sq.  yd. 

sq.  yd. 

sq 

.yd. 

sq.  yd. 

sq 

.yd. 

sq.  yd 

•q.  yd. 

•q  y*. 

J-75 

.163 

.'83 

.205 

2.00 

..85 

.210 

•234 

3.00 

■  »76 

.315 

3S* 

2.25 

.208 

.218 

J63 

2.50 

•23' 

.262 

.292 

3.00 

.276 

.315 

15* 

1.50 

.'38 

■'57 

.176 

'•75 

.'63 

.172 

205 

2.50 

.231 

.363 

*9I 

.60 

.056 

.063 

.070 

•75 

.069 

.079 

.083 

1. 00 

.093 

.105 

.JIT 

'•25 

"5 

•«3' 

.146 

1.50 

.'38 

•'57 

.176 

2.50 

.231 

.363 

»9J 

.80 

.074 

.084 

.093 

1. 00 

.092 

•  los 

"7 

1.25 

.116 

.133 

«4« 

•25 

.023 

.036 

.029 

.50 

.046 

.052 

058 

•75 

.069 

.079 

oM 

pavement  of  this  width  must  be  opened  irrespective  of  the  number 
of  ducts  to  be  installed.  Experience  shows  that  in  such  a  trench 
it  is  possible  to  install  three  ducts  horizontally,  and  the  same  number 
vertically.  Consequently  in  an  18-inch  trench  the  advisable  maxi- 
mum number  of  conduits  is  9;  so  the  cost  of  paving  will  be  constant 
for  any  number  of  ducts  from  one  to  nine.  To  place  more  than 
three  ducts  horizontally  requires  the  trench  to  be  opened  three  or 
four  inches  wider,  which  will  require  a  corresponding  amount  of 
rcpaving.  Therefore,  for  from  9  to  16  ducts  the  cost  of  repaving  is 
again  constant.  Similarly,  the  amount  of  repaving  per  foot  of  con- 
duit will  increase  by  three  or  four  inches  for  each  additional  duct 
placed  horizontally,  while  the  number  of  ducts  will  increase  in  pro- 
portion to  the  square  of  this  number. 

The  cost  of  rcpaving  will  further  vary  with  the  kind  of  paving. 
In  Table  No.  4,  the  usual  kinds  of  pavement  encountered,  the  mini- 
nnim,  average  and  maximum  prices  per  square  yard,  and  cosi  per 
conduit  foot  arc  given. 

Allowing  a  dist)irbancc  of  paving  for  six  inches  on  each  side  of 
the  trench,  the  cost  per  lineal  foot  for  small  conduits  will  vary 
from  2.3  to  26.3  cents ;  for  medium  sized  ones  from  4.6  to  29.2  cents, 
and  for  large  conduits  from  6.9  to  35.0  cents. 

Similarly  the  cost  of  excavation  is  only  partially  dependent  upon 
the  number  of  ducts.  The  necessary  width  of  trench  to  give  work- 
ing room,  and  depth  to  clear  gas  and  water  service  pipe,  will  accom- 
odate nine  ducts,  and  so  the  cost  of  excavation  is  constant  for  this 
number.  For  from  9  to  16  ducts  four  inches  additional  width 
and  ilrpth  must  be  provided,  and  for  each  additional  layer  of  cable 
spaces  horizontally  and  vertically  four  inches  additional  excavation 
in  width  and  depth  nni-if  be  provided.  Experience  shows  that  3  feet 
6  inches  is  a  minimum  permissible  depth  for  the  bottom  of  subway 
construction,  and  that  the  cost  of  street  excavation  will  varv  from 


for  this  reason,  and  from  the  large  number  of  pieces  that  must  be 
handled,  the  expense  of  placing  single-duct  material  is  greater  than 
that  of  either  the  multiple  duct,  cement-lined  pipe  or  cement  pipe. 
The  cost  of  placing  hollow  brick,  including  the  necessary  mortar,  may 

TABLE    NO.    5. 

Cost  of  Street  Excavation   per  Conduit  Foot  in   Dollars 

Minimum  .\veraKe  Maximam 

.03  per  .03  per  .04  per 

cu.  ft.  cu.  ft  cu.  ft 

I   to  9  ducts   .105  .1575  •'>" 

10  to   16  ducts    .160  .340  -S'o 

17   to  25  ducts    .335  -3375  -45° 

be  taken  from  Vi  to  lyi  cents  per  duct  foot.  The  cost  of  placing 
multiple  duct  material  will  vary  from  .1  cent  to  1  cent,  depending 
on  the  size  of  the  pieces  and  the  difficulties  of  the  trench.  Cement- 
lined  pipe  and  cement  pipe  cost  less  to  place  than  hollow  brick  and 
more  than  multiple  ducts,  varying  from  .25  cents  to  I  cent  per  duct. 


Cars  and  Cabs  in  Vienna. 


The  cabmen  m  Vienna  are  feeling  'he  competition  of  electric  car*, 
and  have  decided  to  send  a  petition  to  the  burgomaster  and  the 
Municipal  Government  demanding  indemnity  for  their  unremuner- 
ative  licenses  at  $600  each ;  or,  should  this  plan  fail,  they  will  them- 
selves pay  the  said  sum  for  each  license  now  in  operation,  provided 
no  more  be  issued.  They  prefer  the  first  alternative,  for,  with  the 
$600  and  the  money  derived  from  the  sale  of  their  carriages  and 
horses,  the  men  hope  to  set  up  in  some  other  business.  There  are 
i.ooo  two-horse  public  open  carriages  in  Vienna,  and  their  owners 
have  for  many  years  monopolized  all  first-class  traffic  and  have 
even  controlled  the  number  of  licenses  annually  issued. 
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District  Central  Station  Plant  in  England. 


AS  we  have  from  time  to  time  noticed  in  these  columns,  a  central- 
station  development  which  promises  to  take  large  proportions, 
is  the  supply  of  a  large  number  of  towns  from  a  single  gener- 
ating station.  Recently  we  described  two  such  plants  in  New  Jersey, 
one  of  which  supplies  no  less  than  35  towns,  the  majority  having 
previously  had  local  central  stations.  In  view  of  the  interest  which 
exists  in  this  subject,  we  give  below  a  description  of  an  English 
example  of  this  system  of  electrical  supply,  the  plant  of  which  has 
recently  been  completed.  In  this  case  there  is  an  additional  interest 
from  the  fact  that  the  distribution  throughout  the  entire  district 
is  by  underground  cables.  The  accompanying  map  shows  the  area 
of  distribution,  though  at  present  only  the  shaded  portions  arc 
served.  The  district  is  quite  a  small  one,  the  radius  only  being  about 
seven  miles,  but  this  was  considered  to  be  the  maximum  over  which 
underground  distribution  would  be  economical,  in  view  of  the  cheap- 
ness of  coal  at  the  point  of  generation,  the  plant  being  situated  in  the 
heart  of  the  "Black  Country,"  thus  approaching  the  ideal  of  a  gener- 
ating station  at  the  pit's  mouth. 

The  power  station  is  situated  on  the  Birmingham  canal,  and  a 
branch  railway  line  also  runs  alongside  of  it.  The  coal  and  ashes 
are  handled  by  a  Hunt  conveying  plant,  having  a  capacity  to  deal 
with  from  400  to  500  tons  of  slack  per  day,  the  bunker  capacity  being 


FIG.   I. — MAP  OF  DISTRICT. 

900  tons.  In  the  boiler  house  there  are  eight  Babcock  &  Wilcox 
boilers,  arranged  in  pairs,  each  having  a  capacity  of  12,000  pounds  of 
water  evaporated  per  hour  and  at  from  212°  F.  The  boilers  are 
fitted  with  chain  grate  stokers  and  superheaters. 

So  far  the  engine  room  contains  only  two  8oo-kw  alternators  and 
one  1,500-kw  alternator.  There  is  space  for  two  more  sets  of  the 
larger  size  without  prolonging  the  engine  room,  and  there  is  suffi- 
cient land  unoccupied  to  lengthen  the  engine  room  to  three  or  four 
times  its  present  size  at  least.  The  alternators  generate  two-phase 
currents  directly,  at  7,500  volts.  All  three  are  of  Messrs.  Ferranti's 
make,  the  two  smaller  ones  being  driven  by  Ferranti  engines,  and 
the  larger  one  by  a  Yates  and  Thom  engine.  One  of  the  smaller 
sets  is  seen  in  Fig.  3,  and  a  drawing  of  the  8oo-kw  alternator  in  Fig. 
4.  Both  engines  are  of  the  vertical  cross-compound  type.  The 
Ferranti  engines  run  at  166  r.  p.  m.,  and  the  Yates  and  Thom  en- 
gine run  at  90  revolutions. 

The  dynamos  differ  but  slightly  in  general  design  from  Messrs. 
Ferranti's  well-known  moving  magnet  single-phase  type.  Their 
armatures  are  tunnel  wound,  the  windings  being  cotton-covered  and 
placed  in  micanite  tubes.  The  magnets  have  cast-steel  pole  pieces, 
and  the  magnet  coils  are  wound  with  insulated  copper  strip  on  edge. 
The  windings  of  the  two  phases  on  the  alternators  are  kept  quite 
independent.  A  frequency  of  50  ~  per  sec.  has  been  adopted.  Each 
unit  is  capable  of  working  continuously  at  25  per  cent,  overload,  with 


a  power  factor  of  0.8.  The  flywheel  consists  of  a  central  boss  of 
cast  steel  shrunk  upon  the  crank  shaft.  The  rim  of  the  wheel  is  of 
cast  iron,  and  is  in  one  piece.  The  spoke^  which  connect  the  rim  to 
the  central  boss  are  mild  steel  bolts  screwed  into  the  central  boss. 

The  method  of  building  up  is  as  follows:  The  wheel  i^  adjusted 
to  come  concentric  with  the  shaft,  the  bolts  being  screwed  up  as 
tight  as  is  possible  by  means  of  clamps  on  the  center  portion  of  the 
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FIG.  2. — SECTION    .\.ND  I'L.AX    OF  GENERATING    STATION. 

bolts.  The  bolts  are  then  heated  so  as  to  elongate  them,  afterwards 
screwed  up  whilst  hot,  and  on  cooling  put  a  compressive  stress  in 
the  rim  of  the  flywheel.  The  wheel  rim  is  then  machined  true,  and 
the  field  magnets  are  bolted  in  position  upon  it.  In  the  case  of  the 
8oo-kw  machines,  the  peripheral  speed  of  the  rim  of  the  flywheel  is 


FIG.  3. — ONE  OF  THE  SOO-KW'  GENERATING  SETS. 

5,800  feet  per  minute,  and  the  peripheral  speed  of  the  outer  face  of 
the  magnet  is  6,800  feet  per  minute.  The  stress  in  the  cast  iron,  due 
to  the  centrifugal  strain  put  upon  it  by  both  the  field  magnets  and 
its  own  centrifugal  force  amounts  in  the  weakest  section  to  one  ton 
per  square  inch,  assuming  that  no  benefit  is  to  be  obtained  from  '.he 
initial  compressive  stress  explained  above.  The  stress  on  each  bolt 
arm  is  only  3^2  tons  per  square  inch  on  the  weakest  section,  to  resist 
a  centrifugal  force  of  both  rim  and  field  magnets. 

The  1.500-kw  alternator  is  built  on  similar  lines  to  the  8oo-kw,  as 
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far  ab  is  shown  in  Figs.  3  and  4,  but  as  in  this  instance  both  the 
engine  and  flywheel  are  supplied  by  Messrs.  Yates  and  Thorn,  the 
construction  of  the  wheel  is  different. 

On  the  two  smaller  sets,  the  exciters  and  the  circulating  and  air 
pumps  of  the  surface  condensers  are  rope-driven  from  a  pulley  on 
the  main  shaft.  The  exciters  are  lOO-volt,  60-ampere  machines. 
Ropes  from  the  same  pulley  on  the  shaft  pass  underneath  the  engine 
room  floor,  over  a  jockey  pulley,  which  drives  the  centrifugal  circu- 
lating pump,  to  the  pulley  of  an  Edwards  air  pump.  The  larger  set 
docs  not  drive  its  air  and  circulating  pumps,  these  being  separately- 
driven  by  two-phase  motors. 

An  independent   surface  condenser  of  20,000  square  feet  cooling 


IIG.    4. — 80O-KW.   7.5OO-VOLT,    TWO-PII.\SK    .ALTERNATOR. 

surface  is  placed  behind  eacli  engine  on  stools  standing  011  the  engine- 
room  floor.  The  circulating  water  will  be  taken  from'  the  canal 
basin,  and,  as  the  canal  company  object  to  hot  water  being  let  into 
the  canal,  a  cooling  tower  will  be  erected.  There  is  a  crane  spanning 
the  engine  room,  worked  by  three  two-phase  motors,  and  rated  at 
25  tons.  Running  the  whole  length  beneath  the  engine  room  is  a 
tunnel  for  cable,  with  openings  10  the  machines  and  switchboard. 

One  of  the  most  interesting  part  of  the  plant  at  the  power  house 
is  the  switchboard.  The  switch  gear,  which  has  been  supplied  by 
Messrs.  Fcrranti,  includes  oil-break  switches  of  entirely  new  design, 
and  a  n)odification  of  the  Ferranti  oil-break  fuse,  both  of  which  are 
here  employed  for  the  first  time.  Figs.  4  and  5  show  in  detail  the 
construction  of  the  switch  and  fuse. 

The  switches  are  on  the  divided-break  system.  The  main  contact 
outside  the  oil  container  breaks  circuit  first,  and  the  final  break  is  in 
shunt  with  this,  and  takes  place  at  the  seven  blades  withiil  the  oil 
vessel,  each  of  the  blades,  together  with  the  corresponding  clip  con- 
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FIG.    5 — KXTRA    HKIM-FRKSSIIRK.   OIl.-llRHAK    SWITCH. 

tact  fixed  to  the  interior  of  the  vessel,  constituting  as  it  were  a 
double-break  switch,  so  that  the  spark  is  divided  among  14  breaks 
in  series,  and  all  under  oil.  In  switching  off,  the  handle  as  it  is  turned 
to  break  the  main  contacts,  winds  up  a  spring,  which  releases  sud- 
denly, and  rotates  the  ambroin  sleeve  carrying  the  contact  blades. 
In  switching:  on,  there  is  a  synchronizing  contact  at  half-cock,  but  the 
break  does  not  pass  through  this  intermediate  stage.  The  box  con- 
taining the  oil  and  the  shunt  blades  is  of  porcelain  and  is  quite  covered 
in.  and  the  main  break,  being  at  the  back  of  this,  and,  therefore,  at 
the  end  of  the  compartment  of  the  switchboard  containing  the  switch. 
is  also  qtiite  inaccessible  until  the  whole  piece  of  apparatus  is  with- 
drawn, and  contact  is  thus  broken.  To  facilitate  removal,  the  coin- 
pletc  switch  is  provided  with  runners.    The  framework  of  the  board 


i?  divided  up  into  compartinents  similarly  to  the  ordinary  Ferranti 
board,  and  the  two  lugs  protruding  from  the  bottom  of  the  oil  con- 
tainer make  contact  with  clips  just  as  in  the  Ferranti  oil-break  fuse 
for  high  pressures.  Contact  with  the  synchronizing  bar  is  made  at 
the  bottom  in  a  more  or  less  similar  manner,  and,  as  seen  in  the  illus- 
trations, the  fixed  contacts  are  part  of  the  main  body  of  the  switch- 
board. It  would  appear  that  some  difficulty  might  be  anticipated  in 
the  accurate  fitting  of  this  contact,  but  so  far  everything  has  worked 
well,  the  only  detail  which  has  given  trouble  being  the  helical  spring 
on  the  contact  spindle,  which  appears  apt  to  break.  This  can,  how- 
ever, only  be  a  matter  of  the  temper  of  the  steel,  and  is.  doubtless, 
already  remedied.  The  switch  illustrated  has  a  maximum  capacity 
of  1. 000  kw,  but  switches  of  this  type  are  intended  for  alternating- 
current  pressure  between  7,000  and  15,000  volts. 

The  fuses  are  a  modification  of  the  Ferranti  oil  type.  In  this  case 
there  are  a  number  of  breaks — four — in  parallel,  the  fuse-wire  in 
each  case  being  bridged  over  the  top  of  each  pair  of  the  upright  por- 
celain tubes.  The  main  body  of  the  apparatus  is  made  up  of  a  porce- 
lain holder,  provided  with  a  handle  at  the  front  for  removing  or  re- 
placing the  fuse.  Into  this  holder  a  gunmetal  fitting  is  cemented, 
containing  the  necessary  contacts  for  operating  the  fuse.  V  spindie, 
fitted  with  revolving  drums,  is  placed  in  this  casting,  each  drum 
having  a  clockwork  spring  fixed  to  it.  A  flexible  copper  conductor 
is  also  fastened  to  the  drum  at  one  end,  and  the  other  is  provided 
with  a  suitable  coupling,  to  which  the  fuse-wire  is  soldered.  Th< 
porcelain  tubes  are  clamped  into  the  upper  portion  of  the  gunmetal 
castings  by  a  suitable  gland,  the  bottom  of  the  tube  being  fitted  witli 
an  iron  plate  having  a  slot  cut  in  it  for  the  passage  of  the  flexible 
conductor.  An  insulating  field  rises  between  the  sets  of  glands  in 
order  to  prevent  the  passage  of  an  arc  across  the  nuts  themselves,  a*- 
these  form  part  of  the  high-tension  circuit 

When  made  up  in  position  the  porcelain  tubes  just  touch  onr 
another  at  the  top,  and  across  these  joints  the  fuse  wires  are  stretched 
and  soldered  to  the  ends  of  the  flexible  copper  strips.  Drawn  out 
to  their  full  extent  these  strips  wind  up  these  springs  in  the  barrel 
on  the  spindle,  and  as  soon  as  the  fuse  melts  each  strip  is  quickly 
pulled  down  into  the  oil.  with  which  both  the  tubes  and  porcelain 
box  are  filled,  and  an  arc  is  prevented.  A  lid  extending  the  whoU 
length  of  the  fuse  box  covers  up  the  fuse  wires  themselves,  and  also 
prevents  splashing  of  the  oil  when  the  fuse  blows.  Each  fuse  is 
made  up  complete  with  jaws  at  the  back  for  making  connection  tc 
spring  clips  in  the  fuse  panel  itself,  so  that  by  these  means  the  fuse 
may  be  readily  withdrawn  for  examination  or  replacement.  Where 
it  is  required  to  replace  the  fuse  while  in  operation  a  short-circuiting 
device  in  the  shape  of  a  plug  can  be  fitted  above  the  fuse  itself 

The  contacts  at  the  back  of  the  fuse  are  enclosed  in  separate  in- 
sulating compartments,  which  entirely  prevent  the  possibility  of  any 


FIG.    6.— EXTRA    HICH-PRKSSURE.    OII.-BREAK    FCSE. 

.dc  passing  between  the  contact  jaws  themselves  In  every  case  the 
.il)paratus  is  so  constructed  that  it  is  impossible  to  receive  a  shock, 
oven  though  an  attendant  may  stumble  against  the  board,  as  all  high- 
tension  portions  are  fitted  at  the  back  of  the  fuse,  and  in  the  case  of 
the  gland  nuts  the  porcelain  holder  effectively  prevents  the  possi- 
bility of  accident  from  contact.  The  fuses  have  proved  themselves 
(luite  efficient,  and  with  them  also  the  only  trouble  experienced  at  the 
Midland  works  has  been  due  to  the  breakage  of  some  of  the  springs 
of  the  fuses  first  sent  out. 

The  two  phases  are  quite  independent  on  each  dynamo,  and  a  pair 
of  lead-covered  concentric  cables  leads  up  from  each  machine  to  the 
switchboard,  rising  vertically  from  below.  The  feeder  cables  arc 
two-phase  cables,  however,  with  two  cores  and  a   common   return 
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concentric  with  the  lead  covering.  These  are  also  led  up  to  the 
board,  and  just  below  the  gallery  there  is  a  common  earthed  bus-bar, 
to  which  all  the  outers  are  connected.  The  cables  end  in  small  ter- 
minal boxes  just  below  this  bar,  their  outers  aS  well  as  their  lead 
sheathing  being  connected  to  the  boxes,  and  short  copper  links  con- 
nect the  boxes  to  the  outer  bus-bar.  This  is  visible  in  Fig.  7.  The 
switchboard  is  thus  single-pole,  the  cables  rising  in  the  usual  manner 
through  the  fuses,  switches  and  ammeters.  The  two  high-tension 
switches  forming  each  pair  are  mechanically  connected  by  a  link,  as 
seen  in  Fig.  7,  and  are  worked  by  the  same  lever ;  and  the  same  type 
of  switch,  fuse  and  ammeter  is  used  for  connecting  the  feeder  to  the 
bus-bar  as  for  connecting  the  generator  to  the  bus-bar. 

The  bus-bars  rest  on  insulators  on  the  top  slate,  and  are  completely 
covered  in.  The  standard  designs  for  this  board  allow  of  one  to 
three  bars  being  fitted,  but  in  the  case  under  consideration  only  two 
are  required.  Each  bar  is  separated  from  its  neighbor  by  ambroin 
division  plates,  and  these  are  so  arranged  that  it  is  impossible  for 
any  arc  to  start  between  the  bars.  An  isolated  plug  of  the  expansion 
type  is  employed  for  connecting  the  panel  below  to  the  bus-bar,  so 
that  at  any  time  by  withdrawing  this  plug  each  two-phase  panel  can 
be  completely  cut  off  from  the  bars  for  cleaning  purposes,  for  in- 
spection or  for  repair.     Standing  on  the  top  slate  in  front  of  the  bus- 


FIG.    7. — EXTRA    HIGH-PRESSURE   SWITCHBOARD. 

bar  chamber  are  the  voltmeter  and  synchronizers,  the  latter  being 
protected  by  oil-break  fuses,  and  the  former  by  the  water  resi>t- 
ance  cut-outs  already  alluded  to.  By  the  removal  of  the  water  resist- 
ance cut-outs  or  the  fuses,  the  voltmeters  and  synchronizer  can  be  re- 
moved from  their  terminals  without  fear  of  shock. 

At  present  the  "mains  charger,"  which  is  to  prevent  the  moment- 
ary rise  in  high  pressure  which  a  sudden  switcii-on  would  occasion, 
is  not  in  position,  and  it  is  necessary  to  run  up  on  the  mains.  The 
importance  of  this  matter  will  be  realized  when  it  is  mentioned  lliat 
the  capacity  between  each  inner  conductor  and  the  other  two  con- 
ductors is  0.25  microfarad  per  mile  in  the  largest  cable,  the  longest 
feeder  of  this  size  is  nearly  eight  miles  in  length,  and  the  working- 
pressure  is  7,500  volts.  The  mains  charger  is  simply  a  water  resist- 
ance in  series  with  the  cable,  the  plates  dipping  into  the  water  being 
gradually  lowered  until  the  pressure  on  the  feeder  is  the  same  as  that 
on  the  generator.  The  synchronizing  contact  of  the  feeder  switches, 
which  is,  of  course,  not  required  for  synchronizing,  is  employed  for 
this  purpose,  the  cable  being  connected  up  through  the  water  resist- 
ance when  the  switch  is  in  this  position. 

There  are  two  switchboards  in  addition  to  the  main  board  above 
described,  one  the  meter  board  and  the  other,  the  works  switchboard 
for  distributing  the  current  used  for  light  and  power  on  the  v.  orks. 


The  area  to  be  covered  by  the  Midland  scheme  and  the  position  of 
the  existing  mains  and  substations  are  indicated  in  the  map,  Fig.  i. 
Cables  of  the  type  shown  in  section,  in  Fig,  8,  are  employed,  which 
represents  the  largest  size.  Its  two  inner  conductor*  arc  each 
0.14  square  inch  in  section,  and  the  common  return,  which  is  com- 
posed of  flat    -trip,  has  a   sectional  area  of  02  square  inch.     The 


FIG.  8. — SECTION  OF  CABLE,  FULL  SIZE. 

capacities  are  as  follows:  Between  the  two  inner  conductors,  O.14 
microfarad  per  mile ;  between  the  two  inner  conductors  when  one  is 
connected  to  the  outer  conductor,  0.25  microfarad  per  mile;  between 
ihe  two  inner  conductors  connected  together  and  the  outer,  0.38 
microfarad  per  mile ;  and,  finally,  between  the  outer  conductor  and 
lead  sheathing,  3.8  microfarad  per  mile.  The  cable  is  insulated  with 
paper,  and  is  not  armored,  but  outside  the  lead  covering  there  is  a 
serving  of  jute  impregnated  with  preservative  compound.  It  is  laid 
at  a  depth  of  about  3  feet  in  earthenware  troughs,  filled  "solid"  with 
pitch  and  covered   with  bricks.     The  troughs    (Fig.  9)  are  of  U- 


FIG.   9. — CABLE  TRENCHES. 

section,  with  spigot  and  socket  joints,  and  the  cable  rests  on  .separate 
bridge  pieces. 

Subsidences,  due  to  the  mining  operations  in  the  district,  are 
things  to  be  guarded  against,  and  in  places  where  trouble  from  .his 
cause  might  have  been  expected,  a  different  mode  of  main  laying  has 
been  adopted.  Lengths  of  cast-iron  piping  are  iised,  whose  ends  are 
merely  butted  together,  and  these  are  held  in  place  by  2-foot  sleeves 
passed  over  the  ends  of  the  pipe  and  packed  with  yarn.    In  addition 
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to  this  increase  in  flexibility,  "loop  pits"  are  provided  every  200  yards, 
in  which  about  6  feet  of  slack  cable  is  left,  this  being  passed  over 
rollers  so  that  it  is  taken  up  automatically  without  undue  strain  in 
case  of  a  subsidence  occurring.  One  of  these  "loop  pits"  is  shown  in 
Fig.  10. 

The  high-pressure  and  low-pressure  cable  is  lead-covered  concen- 
tric, and  is  laid  in  the  same  way  as  the  extra  high-pressure  cable. 
Double  service  boxc^  of  the  usual  pattern,  with  compound  glands,  are 
(employed. 

Distribution  takes  place  in  three  ways :  Directly  from  the  sub- 
station at  200  volts,  two-phase ;  from  street  transformers,  fed  at 
2,700  volts  from  the  substations,  and  delivering  at  200  volts  two- 
phase  to  the  consumers'  networks;  and  (from  the  Bilston  substation 
only;  at  500  volts  continuous  current  for  tramways,  through  rotary 
converters. 

The  general  arrangement  of  the  Bilston  substation  is  apparent 
from  Fig.  n.  It  is  seen  that  the  floor  is  occupied  by  the  stationary 
transformers  ^nd  the  rotary  converters,  a  rail  dividing  these  two 
portions,  and  that  the  various  switchboards  (with  the  exception  of 
the  tramway  switchboard,  which  is,  so  to  speak,  a  lodger)  are  placed 
on  two  low  galleries  only  just  above  the  floor  level,  and  runnins; 
about  half  the  length  of  the  room  by  the  transformers.  Two  extra 
high-pressure  cables  (both  of  0.105  s<iuarc  inch  section  inner  con- 
ductors) come  in  to  the  substation,  and  two  (0.105  square  inch  and 
0.07  square  inch)  go  out  again,  the  extra  high-pressure  cables  being 
arranged  mure  or  less  in  a  ring  to  feed  the  substations.  All  four 
cables  are  led  to  an  extra  high-pressure  switchboard  divided  into  two 
parts,  and  connecting  the  e.xtra  high-pressure  mains  to  the  7,000  : 
2,000  and  7,000  :  200  transformers,  for  the  high-pressure  and  low 
pressure  distribution,  respectively. 

The  apparatus  installed  on  these  boards  is  of  the  new  Ferrair 
pattern,   similar   to  that   employed   at  the   substation.     The   tran 
formers  which   transform  down   for  the  rotary  converters  are  not 
connected  to  this  hoard  directly,  there  being  merely  switches  to  con- 
nect the  extra  high-tension  mains  to  the  top  of  the  rotary  converter 
board,  to  which  these  trnneformers  are  connected.     Riibber  cables 


feeders  and  the  bus-bars ;  and  in  each  case  the  switches  of  the  two- 
phases  are  coupled  together.  Although  the  mains  are  two  independ- 
ent concentric  cables  for  the  two  phases,  and  the  transformers  are 
also  separate,  both  the  outers  are  connected  to  a  common  bus-bar, 
and  there  are  no  fuses  on  these  outers  except  on  the  consumers' 
premises.  The  two-multi-cellular  voltmeters  are  connected  one  in 
each  phase. 

At  the  top  of  the  converter  board  are  four  "time  element"  cut-outs 
which  are  also  used  as  switches,  for  connecting  the  two  pairs  of 
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on  in.Nulators  cnnncct  tlu'si-  ^witches  with  the  rotary  converter  l)oard. 
The  7,000  :  2,ooo-voU  transformer'^,  .ns  all  the  other  transformers, 
will  be  pairs  of  separate  transformer"-,  one  transformer  on  each  phase. 
Vrom  the  secondaries  of  these,  mains  arc  led  to  the  high-pressure 
board,  whence  feeders  will  run  to  Fcrranti  tank  transformers,  which 
will  be  used  in  the  Willcnhall  district,  the  iirst  portion  of  the  com- 
pany's area  to  be  supplied  at  this  pressure.  A  low-pressure,  two- 
phase  board  receives  current  from  two  pairs  of  50-kw  and  one  pair 
of  25-kw  transformers.  One  set  of  switches  and  fuses  connect  the 
transformers   to  the  bus  liars,   and    the  other   set   are   between   the 


FIG.    II. — INTERIOR  OF  BILSTON   SUBSTATION. 

Step-down  transformers  which  feed  the  rotary  converters  to  the 
7.000-volt  bus-bars  of  the  adjacent  extra  high-tension  switchboard. 
They  are  fitted  with  a  tim'"-element  relay,  which  it  is  possible  to 
adjust  so  that  there  is  an  interval  of  any  time  up  to  10  seconds  be- 
tween the  short-circuit  and  the  cut-off.  If  the  short-circuit  or  ex- 
cess current  is  of  shorter  duration,  the  cut-out  does  not  fall.  Two 
pairs  of  loo-kw  Westinghouse  transformers  are  connected  to  these 
cut-outs,  the  connections  being  single-pole,  as  are  all  the  extra  hfgh- 
pressure  switching  arrangements.  The  secondaries  of  these  trans- 
formers are  brought  back  to  the  board  to  the  two  pairs  of  switches 
in  the  bottom  row  but  one,  which  connect  them  to  the  slip  rings  of 
the  rotary  transformers.  At  the  bottom  of  the  board  are  two  throw- 
over  switches  to  switch  on  induction  motors  placed  on  the  shafts 
of  the  rotaries  for  starting  them.  When  the  switch  is  thrown  over 
to  one  side,  the  induction  motor  is  started  through  a  resistance.  The 
switch  is  then  thrown  right  over  to  the  other  side,  and  the  s>'nchron- 
izcr  switch  is  closed,  and  finally,  when  synchronism  is  reached,  the 
transformer  secondary  switches  are  closed  and  the  starting  switch 
idaced  in  its  middle  or  no-contact  position.  Above  the  secondary 
-witches  are  handwhcels  for  adjusting  the  field  excitation  of  the 
i(»taries,  and  above  these  again  are  three  ammeters  for  each  rotary. 
Two  of  these  in  each  case  are  connected  to  the  secondaries  of  sni.Tll 
transformers,  whose  primaries  are  in  series  with  the  slip  rings;  tl.i>. 
therefore,  show  the  current  flowing  from  each  phase  to  the  rotaries. 
The  third  ammeter  is  in  the  field  circuit.  These  connections  arc  seen 
in  the  upper  part  of  Fig.  12,  the  lower  part  of  which  corresponds  to 
the  board,  at  which  current  is  metered  to  the  tramway  circuits. 

On  the  meter  board  there  is  a  voltmeter  and  two  ammeters  to  indi- 
cate the  continuous  current  passing  from  each  converter  and  its  volt- 
age. A  time  element  cut-out  is  placed  on  each  of  the  positives  from 
the  converters,  and  an  instantaneous  cut-out  on  the  negatives.  The 
four  switches  in  connection  with  each  converter  enable  it  to  be  util- 
ised as  a  shunt  machine,  or  as  a  compound-wound  machine,  with  an 
equalizing  switch  for  paralleling  As  agreed  with  the  Wolverhamp- 
ton Tramways  Company,  the  current  delivered  to  them  is  passed 
through  three  meters  in  series.  A  single  meter  might  be  liable  to 
error;  if  there  were  two  meters  and  they  diff^ered.  it  would  be  difficult 
to  know  which  was  the  correct  one :  so  three  meters  are  used  on  the 
"odd-man-out"  principle.  Although  not  more  than  three  meters  arc 
in  circuit  at  a  time,  six  are  provided ;  one  set  of  three  reads  from  0 
to  400  amperes,  and  the  other  three  from  o  up  to  1,200  amperes.  There 
are  also  two  recording  ammeter.-,  reading  up  to  400  and  1.200  amperes 
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0  correspond  with  these,  a  recording  voltmeter  and  a  set  of  plugs 
or  short-circuiting  the  meters  and  recorders  which  are  not  in  use. 
The  rotary  converters  are  rated  at  250  kw  each,  and  they  run  at 
lOO  revolutions,  the  frequency  being  50  cycles,  as  already  stated.  They 
ire  of  the  Westinghouse  standard  type,  with  a  damping  coil  on  each 
lole  piece,  and  are  compound-wound.  Their  continuous-current  out- 
)ut  is  400  amperes,  at  from  500  to  550  volts.  As  will  have  been 
;athered  from  the  description  of  the  switchboards  and  the  diagram 
if  connections,  the  regulation  of  the  continuous-current  voltage  does 
lot  take  place  with  the  assistance  of  induction  regulators  or  regu- 
ating  turns  on  the  secondaries  of  the  transformers,  but  by  a  variation 
if  the  excitation.  Altering  the  excitation  varies  the  lag  between  the 
Iternate-current  voltage,  and  practically  varies  the  transformation 
atio  of  the  step-down  transformers,  which  are  specially  built  to  have 
,  high  inductance  at  light  loads.  A  decrease  in  the  strength  of  the 
ield  increases  the  lag  of  the  alternate  current  behind  the  pressure, 
nd  the  pressure  is  lowered  owing  to  the  increase  in  self-induction. 
Conversely  an  increase  in  the  field  increases  the  pressure,  and  in  both 
ases  the  continuous-current  voltage,  of  course,  changes  with  the 
Iternating  voltage.  As  the  converter  fields  are  compound  wound, 
his  regulation  is  largely  automatic,  but  there  is  provision  to  vary 
he  resistance  of  the  shunt-exciting  circuit.  Evidently  it  is  not  an- 
icipated  that  this  will  be  called  into  requisition  much,  however,  for 
he  field  rheostat  is  on  the  rotary  converter  board,  where  no  volt- 
neter  is  provided,  and  the  only  voltmeter  is  on  the  meter  board  on 
he  other  side  of  the  room.     The  total  variation  in  pressure  which 


KIG.    12. — DIAGRAM    OF   CONNECTIONS    OF   ROTARY    CONVERTER. 

an  be  effected  with  the  rotaries  at  the  Bilston  substation  by  varying 
he  shunt  excitation  amounts  to  over  15  per  cent. 

From  the  meter  board  the  current  is  led  to  the  board  of  the  Wol- 
erhampton  tramway.  This  board  has  four  feeder  panels,  with  cut- 
luts,  ammeters  and  single-pole  switches,  the  usual  negative  booster 
onnections  and  the  Board  of  Trade  panel.  A  booster  runs  at  850 
.  p.  m.,  and  can  deal  with  260  amperes  and  produce  a  pressure  of 
\g  volts  as  a  maximum.  There  is  space  in  the  first-floor  of  the  sub- 
tation  for  a  battery,  but  none  has  been  put  in  yet. 

The  Wolverhampton  tramways  is  one  of  the  offspring  of  the 
British  Electric  Traction  Company.  Its  route,,  which  was  indi- 
:ated  in  Fig.  i,  is  in  all  10  miles  in  length,  and  is  part  single  and  part 
iouble  track.  The  current  is  all  taken  from  the  Bilston  substation, 
md  is  supplied  to  the  line  through  the  usual  feeder  pillars,  placed 
It  about  one-half  mile  intervals.  The  line  construction  is  chiefly  with 
pan  wire  suspension  from  side  poles,  but  there  is  a  certain  amount 
)f  single-bracket  pole  construction  as  well.  In  this  connection,  it  is 
nteresting  to  remark  that  the  Board  of  Trade  has  recently  limited 
he  length  of  bracket  arms  to  16  feet,  so  that  span  wires  will  now 
)e  used  on  new  work  instead  of  those  top-heavy-looking  poles  with 
extraordinarily  long  brackets,  which  are  an  eye-sore  in  some  towns. 
Dn  the  Wolverhampton  and  district  lines,  the  telephone  wires  are  in 
!ome  parts  overhead,  being  placed  on  the  poles. 

rhe  three  insulators  on  the  right  carry  the  telephone  wires,  which 
ire  supported  by  a  clip  fixed  to  the  pole. 

Following  are  the  rates  which  has  been  fixed  by  the  Midland  Cor- 


poration. All  the  supply,  except  to  the  tramway  company,  is  by 
two-phase  alternating  current,  at  200-volts  pressure.  For  lighting, 
the  consumer  can  choose  between  a  flat  rate  of  4>4d.  per  kw-hour,  or 
6d.  per  kw-hour  for  the  first  100  hours  of  maximum  demand  per 
quarter,  plus  3d.  for  additional  units.  For  power,  the  flat  rate  is 
iHd.  per  kw-hour,  with  discounts  to  large  consumers;  and  the 
"Wright"  system  tariff  is  3d.  per  kw-hour  up  to  78  hours  of  maximum 
demand  per  quarter,  and  after  that  o.825d.  per  kw-hour. 


Recent  Electrochemical  Developments. 


By  Clin'on  Paul  Townsend. 


ETHER  FROM    ACETYLENE. 

A  direct  method  for  the  synthesis  of  ether  from  acetylene,  proposed 
by  Joseph  W.  Harris,  is  of  especial  interest.  While  there  are  a 
variety  of  chemical  methods  for  effecting  this  transformation,  they 
are  in  general  indirect,  alcohol  being  formed  as  an  intermediate  prod- 
uct; it  is  quite  possible  that  in  Mr.  Harris's  method  alcohol  forms  as 
an  intermediate  step  of  the  reaction,  but  the  synthesis  is,  for  prac- 
tical purposes,  direct. 

Acetylene  is  introduced  into  strong  sulphuric  acid  solution  in  the 
cathode  compartment  of  an  electrolytic  cell,  the  anode  of  which  is 
enclosed  in  a  porous  cup ;  the  gas  reacts  with  the  liberated  hydrogen, 
yielding  a  mixture  of  ethylene  (Ci  Ht)  and  ethane  (d  Ht),  the 
conditions  of  the  reaction  being  such  as  to  restrict  as  far  as  possible 
the  production  of  the  latter  gas. 

This  ethylene,  formed  in  strong  sulphuric  solution,  passes  at  once 
into  ether,  the  controlling  feature  of  the  reaction  being  the  presence 
of  relatively  small  percentages  of  water — not  to  exceed  35  per  cent. — 
in  the  acid.  At  lower  acid  concentrations  the  formation  of  alcohol 
is  noted.  The  reactions  considered  most  probable  by  Mr.  Harris  are 
as  follows : 

1.  C,H2  +  H2  =  C,H„ 

2.  C2  H,-\-H2S  0,=  C2H,0  S  0^0  H, 

3.  2C2  m  OSO2OH  -f  H2O  =  {C2H,)20  -f  H^O*. 

In  other  words  (i)  acetylene  by  union  with  hydrogen  passes  into 
ethylene;  (2)  ethylene  unites  with  sulphuric  acid  to  form  ethyl- 
sulphuric  acid;  and  (3)  ethyl-sulphuric  acid  in  the  presence  of 
water  breaks  up  with  formation  of  ether  and  regeneration  of  the 
acid  electrolyte. 

Inasmuch  as  certain  of  the  known  carbides  and  carbide  mi.xtures 
react  with  water  with  formation  of  ethylene,  it  would  be  interesting 
to  determine  whether  they  would  yield  some  ether  by  decomposition 
with  strong  sulphuric  acid. 

ELECTRICAL  REDUCTION   OF  IRON   ORES. 

A  known  method  for  the  reduction  of  iron  ores  consists  in  coat- 
ing the  fragments  of  a  dividen  '  ore  with  a  carbonaceous  reducing 
agent,  coking  the  carbonaceous  matter  in  place,  and  thereafter  re- 
ducing to  sponge  iron.  This  method,  with  th°  additional  step  of 
fusing  the  sponge  by  the  passage  through  it,  or  through  the  molten 
iron,  of  an  electric  current,  is  now  patented  to  Mr.  Marcus  Ruthen- 
berg,  of  Philadelphia.  As  the  apparatus  is  described,  the  electric 
current  is  passed  between  lateral  terminals  through  a  pool  of  molten 
metal  in  the  bottom  of  the  furnace,  the  developed  heat  serving  to 
fuse  the  reduced  iron  in  the  zone  immediately  over  the  molten  meal : 
the  reduction  of  the  iron  ore  and  the  coking  of  the  carbonaceous 
coating,  take  place  in  successively  higher  zones  of  the  furnace,  the 
latter  operation  being  conducted  on  a  hearth  over  which  the  waste 
gases  play. 

It  is  scarcely  yet  born  in  upon  inventors  that  the  practicability 
of  the  reduction  of  iron  ores  by  electrically-developed  heat  is  doubt- 
ful at  best;  and  that  if  success  ever  crowns  the  persistent  efforts 
which  are  being  made  along  this  line  it  will  come  as  a  result  of  such 
careful  study  of  the  conditions  for  economical  energy  transforma- 
tion as  has  been  given  to  no  converter  of  energy  save  only  the  electric 
lamp.  A  common  conception  of  the  electric  furnace  of  the  resist- 
ance type  seems  to  be  two  electrodes  and  a  short-circuit,  the  usual 
assumption  being  that  electricity  will  turn  with  completeness  and 
economy  into  heat,  provided  only  it  be  brought  within  furnace  walls. 
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October  Meeting  of  the  American   Institute  of   Electri- 
cal Engineers. 


Illumination  and  photometry  were  the  subjects  on  the  programme 
of  the  October  meeting  of  the  American  Institute  of  Electrical  En- 
gineers, represented  by  three  papers,  as  follows:  "An  Integrating 
Photometer  for  Glow  Lamps  and  Sources  of  Like  Intensity,"  by 
Prof.  Charles  P.  Matthews ;  "Distributed  Lighting,"  by  Mr  Douglass 
Burnett ;  and  "The  Commercial  Accuracy  of  Photometrical  Measure- 
ments," by  Dr.  Clayton  H.  Sharp. 

By  request  of  President  Scott,  Mr.  T.  C.  Martin  detailed  the  results 
secured  in  founding  the  John  Fritz  medal,  in  which  the  Institute  had 
co-operated  with  the  three  other  national  engineering  societies, 
Messrs.  Calvin  W.  Rice,  R.  W.  Pope,  Wm.  Maver,  Jr.,  and  Martin 
having  represented  the  Institute  on  the  general  committee  since  its 
formation  early  in  the  year.  The  medal  is  to  be  awarded  annually 
on  the  recommendation  of  a  board,  constituted  of  four  members  from 
each  body,  for  achievement  in  the  industrial  arts  and  sciences.  The 
Institute  nominees  for  the  board  are  the  three  latest  past  presidents, 
Messrs.  Hering,  Steinmetz  and  Kennelly,  and  the  present  president, 
Mr.  Scott. 

The  John  Fritz  Banquet,  which  is  to  be  held  on  Friday,  October 
31st,  in  the  ballroom  of  the  Waldorf-Astoria,  will  be  an  occasion  of 
more  than  usual  importance,  as  it  is  to  signalize  not  only  the  eightieth 
birthday  of  Mr  John  Fritz,  of  Bethlehem,  Pa.,  the  oldest  steelmaster 
in  the  country,  but  the  foundation  by  the  four  national  engineering 
societies  of  the  Fritz  gold  medal.  Towards  the  foundation  of  this 
meda'  about  $6,000  have  been  contributed  by  484  members  of  the 
American  Society  of  Civil  Engineers,  American  Society  of  Mechan- 
ical Engineers,  the  .American  Institute  of  Mining  Engineers,  and  the 
American  Institute  of  Electrical  Engineers,  as  well  as  some  of  the 
most  distinguished  steelmakers  and  engineers  in  England.  Germany. 
France,  Belgium,  .Scotland,  .Austria,  Wales  and  Luxembourg.  The 
medal  is  a  design  of  Mr.  Victor  D.  Brenner,  and  at  the  dinner  a  large 
bronze  reproduction  of  it  is  to  be  given  to  Mr.  Fritz  and  the  cast  then 
broken.  A  number  of  interesting  and  novel  features  will  be  presented 
at  the  dinner,  and  the  speakers  include  some  of  the  most  notable 
engineering  authorities  in  the  world.  The  venerable  Abram  S.  Hewitt 
has  ])r<)niised  to  attend;  .Admiral  Melville  is  to  speak  for  the  Navy, 
and  (ien.  Eugene  Griffin  for  the  Army.  Each  of  the  four  engineer- 
ing societies  is  to  be  rq)resentcd  by  its  president,  and  to  be  responded 
for  by  a  leading  official  or  past  president.  Prof.  Elihu  Thomson  will 
respond  for  the  Electricals.  The  list  of  500  guests  includes  every 
name  of  importance  in  the  engineering  professions  or  the  arts  con- 
nected with  steel  production,  and  in  distinction  compares  with  that  of 
the  "Captains  of  Industry"  at  the  famous  breakfast  given  to  Prince 
Henry.  A  number  of  congratulatory  messages  have  been  received 
from  all  parts  of  the  world,  attesting  the  universal  interest  in  this 
first  co-operative  movement  of  the  .American  engineering  societies, 
and  the  foundation  of  a  medal  which  compares  with  the  celebrated 
Bessemer  one,  as  a  reward  to  inventive  genius  and  industrial  leader- 
ship. Out-of-town  members  of  the  Institute  in  the  city  last  week  on 
Institute  business  were:  C.  P.  Matthews,  Ralph  D.  Mershon,  F.  O. 
Blackwell,  C.  C.  Chesney,  P.  M.  Lincoln,  Prof.  H.  J.  Ryan,  Harold 
W.  Buck,  J.  S.  Peck,  Prof.  E.  B.  Rosa,  P.  G.  Gosslcr,  F.  A.  C.  Pcrrinc. 
C.  J.  H.  Woodbury. 

Tile  pajier  by  Prof.  Matthews,  which  will  be  reprinted  in  a  follow- 
ing issue,  described  a  type  of  photometer  which  may  be  used;  I.  as 
a  simple  photomoter  for  .iny  unidiroctinnal  measurements,  such  as 
occur  in  slandardi/atinns,  ratings  and  candle-power  distributions: 
2.  as  an  intcRrating  instrument  for  the  direct  determination  of 
mean  horizontal,  mean  spherical,  mean  hemispherical  or  mean  zon- 
tilar  candle-power;  and  ^,  as  an  integrating  instrument  for  the  direct 
delorminalion  of  the  sjihcrical  reduction  factor — that  is.  the  ratio  of 
mean  spherical  to  mean  horizontal  candle-power. 

The  instrument  consists  of  12  pairs  of  mirrors,  arranged  con- 
icntriially  to  the  lamp  to  be  tested,  each  pair  of  mirrors  being 
capable  of  a  certain  amount  of  radial  movement  for  purposes  of 
initial  adjustment,  and  the  plane  of  the  mirrors  being  rotatable  in 
azimtith.  With  this  arrangement  the  mean  spherical  candle-power 
may  be  detcnninctl  with  the  ease  and  celerity  of  the  ordinary  photo- 
metric measurement. 

The  paper  of  Dr.  Sharp  discussed  the  accuracy  of  photometrical 
measurements,  that  is.  whether  they  stand  on  equal  or  nearly  equal 
footings  with  other  electro-technical  measurements.  Photometrical 
nuasurrments  were  divided  into  three  general  classes,  correspond- 


ing to  similar  classes  ui  electro-technical  measurements  in  general 
For  these  classes,  different  degrees  of  accuracy  are  to  be  expected. 
The  first  class  includes  those  measurements  in  which  the  primary 
standard  or  unit  of  luminous  intensity  is  used  to  calibrate  second- 
ary standards  of  the  same.  This  is  similar  to  the  calibration  of 
.-.econdary  standards  of  resistance  from  a  mercury  ohm,  and  like 
the  latter,  the  results  are  involved  in  the  uncertainty  connected  with 
the  production  of  the  primary  standard. 

The  second  class  comprises  the  calibration  of  working  secondary 
.>iandards  by  reference  to  the  original  secondary  standards.  This  is 
the  class  of  work  which  can  be  carried  out  to  the  highest  degree  of 
accuracy.  The  third  class  includes  commercial  measurements  of 
sources  of  light  by  reference  to  working  secondary  standards,  and 
corresponds  to  ordinary  electrical  testing  where  direct  reading  ». 
struments  are  used  and  no  effort  is  made  toward  great  refinement 
Speed  is  an  important  factor  in  this  kind  of  work 

The  paper  then  give^  the  results  of  tests  made  to  determine  tht 
accuracy  attainable  in  these  three  classes  of  work,  full  details  aai 
data  of  the  tests  being  included  in  the  paper. 

In  testing  the  accuracy  of  work  of  the  first  class,  surting  out, 
that  is,  from  a  primary  standard,  two  Hefner  amylacetate  lamps  and 
one  Harcourt  lo-cp  pentane  lamp  were  repeatedly  compared  witfc 
invariable  incandescent  lamp  standards. 

The  mean  difference  between  the  lamps  tested  was  but  1.2  per  cen; 
in  a  series  of  14  measurements  made  on  10  different  days.  The  mead 
deviation  of  the  values  uncorrected  for  humidity  from  the  mean  of 
all  was  1.7  per  cent,  for  both  lamps,  while  the  corrected  values 
differed  only  i.i  per  cent,  and  i.o  per  cent,  on  the  average.  The 
greatest  deviation  of  a  single  measurement  from  the  mean  of  aB 
was  but  4.8  per  cent.,  but  this  occurred  when  the  indications  of  dK 
lamp  disagreed  by  5.2  per  cent.,  and  in  any  practical  case  this  meaft- 
iirement  would  have  to  be  rejected.  If  the  mean  indication  of  the 
pair  of  lamps  is  taken  as  representing  a  measurement,  the  mean 
deviation  was  i.o  per  cent.,  and  the  maximum  2.5  per  cent. 

In  the  measurements  coming  under  the  second  class — the  cop>-in( 
of  incandescent  standards — ten  lamps  were  tested.  The  greatest 
mean  deviation  from  the  mean  for  any  lamp  is  0.07  per  cent,  m 
voltage,  which  corresponds  to  about  0.05  cp.  The  final  results  may 
be  taken  as  certainly  correct  within  narrower  limits  than  this  value. 
The  closeness  with  which  photometrical  measurements  can  be  made 
under  these  conditions  is  such  as  to  task  the  capabilities  of  the  best 
direct  reading  voltmeter.  The  voltmeter  actually  used  in  makinf 
these  was  a  Weston  laboratory  standard.  Certainly,  for  commercial 
purposes,  copies  of  photometric  standards  need  not  be  made  aay 
more  accurately  than  this  table  shows  that  it  is  possible  to  make  then. 

.As  showing  what  may  be  and  is  done  in  strictly  commercial  mea»> 
urements,  ten  lamps  were  measured  at  marked  volts  on  four  differ- 
ent photometers  by  four  different  photometer  teams,  under  strictK 
commercial  conditions.  Elach  photometer  was  turning  out  soiV' 
500  lamps  a  daj',  measured  just  as  these  ten  were.  Each  value  giA<- 
represented  a  single  photometer  setting 

The  greatest  deviation  of  a  single  measurement  from  the  mean 
of  the  four  was  2.5  per  cent.  The  mean  of  the  maximum  deviation* 
is  but  0.4  per  cent.  It  is  particularly  important  to  note  that  the  r( 
suits  obtained  by  different  operators  on  different  photometers  art 
in  substantial  agreement.  The  deviations  of  the  candle-power  of  the 
individual  lamps  from  16  arc  to  be  ascribed  to  the  fa«t  that  ihe^ 
lamps  were  marked  to  integral  voltages. 

When  photometrical  measurements  are  made  on  sources  of  ligl 
such  as  the  electric  arc,  the  limits  of  allowable  error  must  be  c* ' 
sidcrably   extended      The   difficulties   of  arc-light   photometry   ha>' 
often  been  ascribed  to  the  difference  in  color  which  exists  brtwm 
the  light  of  the  arc  and  that  of  the  comparison  source.     This  i«  uri 
•  loubtcd]>  a  real  and  a  serious  difticulty.  but  it  is  not  an  unsurmoum 
able  one.     The  great  trouble  in  arc-light  photometry  has  been  tha' 
photometrists   have   been   tr>ing  to  ascribe  a   constant   value  to  > 
varying  qtiantity,   namely,   the  luminous   intensity  of  the  arc  in  i 
given  direction.     Just  as  soon  as  a  rational  endeavor  is  made  t< 
meastirc    some   moderately  constant    luminous   element   of  the  art 
such  as  its  total  luminous  flux  or  its  mean  spherical  intensity 
consistent  results  can  be  obtained,  as  the  experiments  of  Pr 
Matthews  have  amply  proved. 

The  conclusions  of  Dr.  Sharp  were  as  follows:  1.  There  ar 
primarj-  standards  of  luminous  intensity,  which,  whatever  may  !• 
their  shortcomings  from  the  point  of  view  of  the  physicist,  arc  suff^ 
cieiitly  accurate  for  commercial  purposes.     2.  These  standards  c*r^ 
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be  copied  with  as  high  a  degree  of  accuracy  as  is  desired.  3.  Rapid 
photometrical  measurements  can  be  made  with  all  the  accuracy  re- 
quired for  commercial  purposes.  4.  In  the  case  in  which  photo- 
metrical  measurements  are  in  the  worst  repute,  namely,  in  the  photo- 
metry of  the  arc,  the  chief  fault  lies  with  the  varying  nature  of  the 
quantity  which  it  is  sought  to  measure  rather  than  with  available 
methods  of  measuring  the  same. 

The  paper  by  Mr.  Burnet  dealt  with  illumination  at  surfaces  as 
contrasted  with  intensity  of  sources  of  light.  It  is  shown  to  be 
possible  in  some  measure  to  calculate  the  distribution  of  lighting 
along  an  illuminated  surface,  though  the  problem  becomes  further 
complicated  when  a  second  reflecting  surface  is  introduced,  and  it 
may  be  at  present  considered  impracticable  to  determine  with  any 
fair  degree  of  accuracy  the  actual  illumination  in  a  room. 

It  seems,  however,  quite  possible  actually  to  measure  this  lighting 
effect.  In  several  instances  such  curves  of  illumination  have  been 
plotted,  but  are  usually  based  upon  the  assumption  that  there  is  no 
reflection  or  diffusion.  In  others,  the  mistake  has  been  made  of 
plotting  the  candle-power  of  the  light  incident  upon  the  surface,  with 
the  result  of  exaggerating  the  apparent  lighting  effect.  A  funda- 
mental law  in  this  connection  is  that  illumination  from  independent 
sources  may  be  arithmetically  added  to  determine  resultant  illumin- 
ation. An  error  which  has  always  been  made  is  in  connection  with 
the  plotting  of  the  space  intensity  curves  of  incandescent  arc,  Nernst 
and  other  lamps.  The  impression  they  convey  would  much  more 
nearly  accord  with  what  actually  occurs  if  the  curve  showed — not  the 
intensity  of  light  in  the  various  directions — but  the  lines  along  which 
the  lighting  is  equal  at  any  point.  Such  curves  may  be  called  "iso- 
photals,"  and  while  they  are  of  the  same  general  shape  as  intensity 
curves,  their  dimensions  are  as  the  square  root  of  the  radii.  The 
tendency  of  enclosing  an  arc,  for  instance,  either  in  the  interior  gas 
globe,  or  more  particularly  in  the  outer  diffusing  globe,  is  to  make 
such  an  isophotal  curve  approach  more  nearly  a  circle,  which  effect 
is  further  enhanced  by  the  diffusion  from  a  neighboring  ceiling; 
thus  tending  towards  the  desired  result  of  a  flat  curve,  indicating 
uniform  illumination. 

Arc  lamps  for  the  lighting  of  country  roads  should  be  such  as 
throw  their  lighting  downward ;  whereas  in  the  lighting  of  city 
streets,  lined  with  buildings,  such  lamps  should  be  used  as  will 
throw  an  amount  of  light  on  the  walls  for  diffusion  purposes  as 
will  not  be  objectionable  to  the  occupants. 

A  number  of  photometers  for  determining  the  intensity  of  sources 
o  flight  have  been  devised,  while  few  instriiments,  notably  those  of 
Weber  and  of  Houston  and  Kennelly,  for  the  measurement  of  illu- 
mination on  a  surface  have  been  described ;  and  in  each  of  these  the 
lighting  was  not  measured  directly,  but  was  adjusted  by  means  of 
screens  or  by  means  of  the  weakening  of  visual  power,  and  then 
compared  with  a  standard  amount  of  illumination. 

The  Bunsen,  the  Lummer-Brodhun  and  other  standard  photo- 
meters operate  with  varying  and  indeterminate  amounts  of  lighting 
on  the  surfaces  to  be  compared ;  any  one  of  them  is  in  essence  a 
luminometer  rather  than  a  photometer,  since  the  candle-power  is 
deduced  by  the  application  of  the  mathematical  formula  instead  of 
measured  or  compared  directly. 

Mr.  Burnett  has  devised  an  instrument  arranged  so  as  to  expose 
a  standard  white  surface  to  the  ordinary  lighting  of  a  room,  the 
amount  of  which  is  not  varied.  The  position  of  a  small  incandes- 
cent lamp  in  reference  to  a  similar  and  adjoining  surface  is,  how- 
ever, adjusted  in  order  to  secure  within  commercial  limits  an  equal 
illumination,  the  position  of  this  standard  lamp  being  indicated  on  a 
graduated  scale  in  terms  not  of  distance  but  directly  in  terms  of  the 
number  of  luxes.  Other  observers  have  stated  that  the  use  of  small 
incandescent  lamps  is  quite  permissible  for  such  purposes  for  several 
hundred  consecutive  observations.  The  only  precaution  necessary 
in  the  use  of  such  an  instrument  would  be  to  shield  the  eyes  from 
light  other  than  that  reflected  from  the  two  standard  surfaces,  and 
to  shield  each  respectively  from  the  other  source  of  light. 

It  may  be  of  interest  at  some  future  date  to  plot  the  space  candle- 
power  curves  from  a  standard  open  arc  without  enclosing  globe,  the 
space  candle-power  curves  of  an  enclosed  lamp  of  the  same  watt 
consumption  with  the  diffusing  globes  used  in  practice,  the  iso- 
photals  from  the  latter  lamp,  the  theoretical  illumination  from  the 
open  arc  along  a  horizontal  surface  without  diffusion  and  the  actual 
illumination  curves  from  the  lamp  with  the  enclosing  and  diffusing 
globes  in  a  room  under  normal  operating  conditions. 

In   addition   to  the  case  cited   there  have  been  but   few  instances 


where  the  amount  of  illummation  on  a  surface  ha.^  been  meaaured  or 
calculated,  notable  among  which  may  be  mentioned  a  test  of  the  light- 
ing of  the  streets  of  Paris. 

Our  methods  of  expressing  illumination  have  been  in  terms  of  the 
number  of  standard  lamps,  such  as  those  of  i6-cp,  50  watts  per 
hundred  or  thousand  square  feet  of  surface.  Bell  has  expressed  an 
opinion  that  5-cp  per  square  inch  is  a  maximum  for  interior  light- 
ing ;  Cohn  has  given  10  meter  candles  as  the  hygienic  minimum,  and 
50  meter  candles  as  the  value  of  daylight,  and  Wybauw  has  given 
15  to  25  meter  candles  as  necessary  to  fluent  reading,  or  one  meter 
candle  for  street  lighting.  Possibly  practical  requirements  may  here- 
after be  more  clearly  specified  by  the  assistance  of  some  such  in- 
.^irument  as  suggested  in  the  paper. 

Messrs.  Scott,  Nichols,  Upton,  Marks,  Smith,  Rosa,  Ryan,  Rice. 
Hammer,  Stratton,  Howell  and  Marshall  took  part  in  the  discussion 
that  followed  the  papers.  Prof.  Nichols  said  that  the  mean  spherical 
candle-power  should  always  be  used  to  which  to  refer  measurement;, 
even  if  ai  other  unit  is  found  convenient  for  some  practical  purposes. 
He  spoke  highly  of  the  papers  of  Messrs.  Burnett  and  Sharp  as  con- 
tributions to  the  study  of  illumination.  He  outlined  the  method  he  has 
employed  in  connection  with  room  photometry;  the  floor  is  divided 
into  squares  of  one  meter,  and  a  small  white  card  placed  in  each  di- 
vision and  the  illumination  thereon  detci-mined  by  means  of  a  photo- 
meter. The  same  card  is  then  placed  on  a  movable  stand,  and  the 
illumination  explored  at  a  distance  of  one  meter  above  the  floor, 
two  meters,  etc.,  the  method  thus  being  analogous  to  the  exploration 
of  a  magnetic  field.  Prof.  Nichols  said  that  all  of  the  newer  sources 
of  light  are  too  bright  for  the  eye,  and  that  illumination  considered  as 
a  fine  art  will  consist  in  placing  lamps  so  that  the  source  of  light 
will  not  be  visible. 

Mr.  F.  R.  Upton  dwelt  upon  the  importance  of  illumination  as 
opposed  to  the  intensity  of  the  source.  He  called  attention  to  the 
fact  that  no  inconsiderable  amount  of  illumination  in  the  vicinity 
of  cit'es  and  towns  well  supplied  with  respect  to  exterior  lighting 
\i-  reflected  from  the  clouds;  this  reflection  under  favorable  cir- 
cumstances being  sufficient  to  light  up  buildings  and  the  landscape 
considerably.  Prof.  Marks  reviewed  the  work  of  committees  of  the 
American  Institute  of  Electrical  Engineers  and  National  Electric 
Light  Association,  with  respect  to  measurement  of  light.  One  com- 
mittee of  the  former  favored  mean  spherical  candle-power,  and 
another  total  flux  expressed  in  terms  of  the  lumen;  and  the  com- 
mittee of  the  National  Electric  Light  Association  reported  strongly 
in  favor  of  the  mean  spherical  candle-power.  He  said  that  the  total 
flux  is  an  excellent  term  in  which  to  express  light.  He  thought  that 
the  fact  that  the  Matthews'  arrangement  enabled  the  spherical  re- 
duction factor  to  be  easily  obtained  was  a  strong  recommendation 
lor  it,  particularly  in  view  of  the  fact  that  some  large  electric  light 
companies  now  insist  upon  such  factor  being  specified  in  the  pur- 
chase of  lamps.  Mr.  John  W.  Howell  said  that  the  Lamp  Testing 
Bureau  had  tried  the  Matthews'  instrument,  and  it  worked  out  so 
well  that  the  Bureau  will  use  it  for  making  spherical  measurements. 
Mr.  Marshall  added  that  the  Edison  Lamp  Works  would  use  the 
Matthews'  photometer,  and  Mr.  F.  B.  Smith  and  Prof.  Rosa  also 
commended  it.  Mr.  Calvin  W.  Rice  considered  that  a  better  sub- 
standard should  be  used  than  the  incandescent  lamp.  He  said  that 
in  a  written  communication  on  the  papers  read,  which  Mr.  A.  J. 
Wurts  asked  him  to  submif,  the  room  photometer  referred  to  by 
Prof.  Nichols  is  advocated.  Mr.  W.  J.  Hammer  suggested  the  use 
of  selenium  cells  in  room  photometry.  Prof.  Sharp  expressed  the 
opinion  that  the  incandescent  lamp  is  a  satisfactorj-  substandard  if 
it  is  intelligently  used. 


Pittsburg  Meeting  of  th*  A.  \.  E.  E. 


At  a  meeting  of  the  local  members  of  the  American  Institute  of 
Electrical  Engineers,  of  Pittsburg,  held  Monday  evening,  October 
13th,  a  commi'.tee,  consisting  of  P.  M.  Lincoln,  Professor  S.  M.  Kint- 
ner,  Calvin  W.  Rice,  J.  S.  Peck  and  F.  B.  Erwin,  was  appointed  to 
call  a  second  meeting,  provide  a  progamme  therefore,  and  to  propose 
a  plan  for  a  permanent  organization.  The  committee  decided  to 
accept  the  invitation  of  the  Electric  Club,  an  organization  made  Jp 
chiefly  of  engineering  apprentices,  to  hold  the  ne.xt  meeting  in  their 
hall  in  Wilkinsburg,  on  Thursday  evening,  November  6th.  The 
members  of  the  club  were  in  turn  invited  to  attend  these  meetings 
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and  10  take  part  in  the  discussions.  As  to  programme,  it  was  de- 
cided to  take  up  for  discussion  the  general  subject  of  illumination 
suggested  by  the  papers  taken  up  at  the  general  October  Institute 
meeting. 

Professor  Kintner,  of  the  Western  University  of  Pennsylvania,  is 
to  give  a  resume  of  the  papers  presented  at  the  general  meeting,  and 
Mr.  Scott  will  give  a  summary  of  the  New  York  discussion.  Mr. 
Wurts  will  be  asked  to  discuss  the  general  topic  of  the  evening — 
illumination.  Although  no  definite  arrangements  have  yet  been  made, 
it  is  expected  to  have  talk  also  on  the  Nernst-Bremmer  flame-arc 
lamp,  and  on  the  Cooper-Hewitt  lamp,  by  gentlemen  who  are  more  or 
less  familiar  with  these  subjects.  Acetylene  lighting  and  indirect 
electric  lighting  will  also  receive  a  share  of  attention.  It  is  also 
proposed  to  illustrate  the  remarks  by  exhibitions  of  the  lamps  them- 
selves. A  Nernst  lamp,  a  Bremmer  arc-lamp,  a  Cooper-Hewitt  lamp, 
and  an  acetylene  gas  light  will  be  exhibited  in  the  hall  during  the 
evening.  The  stated  communications  will  be  restricted  to  not  over 
ten  minutes  each,  and  the  subject  will  then  be  thrown  open  to  general 
discussion. 

As  to  permanent  organization,  the  committee  will  recommend  that 
an  executive  committee  of  five,  consisting  of  a  chairman,  a  secretary 
and  three  other  members,  be  elected  at  the  meeting  of  November 
6th,  to  take  full  charge  of  this  local  section,  including  the  calling 
of  meetings,  the  preparation  of  papers,  etc. 


Hot  Water  Heating  From  a  Central   Station.* 


Bv  K.  H.  McKsroHT. 

Owner.^  of  electric  light  plants  have  long  desired  lu  increase  the 
varning  capacities  of  their  properties  without  appreciable  additional 
expense.  This  has  lead  to  an  investigation  of  the  utilization  of  ex- 
haust steam  as  a  means  of  heating  buildings.  Wherever  this  busi- 
ness has  been  added  to  an  electric  light  plant  it  has  proven  its  salva- 
tion, especially  where  competition  has  been  keen  and  profits  small. 

The  purpose  of  this  paper  is  to  give  a  general  idea  of  the  equip- 
ment and  operation  of  such  an  enterprise. 

Details  of  Construction. — Pumps  and  condensers,  or  heaters,  an 
expansion  tank  and  a  catch-all  constitute  the  equipment  of  the 
station.  Large  duplex  pumps  are  used  to  circulate  the  water  about 
the  system.  They  are  operated  at  a  low  pressure  during  moderate 
weather,  but  in  extreme  cold  weather  the  pressure  is  increased. 

An  open  tank  of  sufficient  capacity  is  placed  at  an  elevated  position, 
and  used  as  an  expansion  tank  for  the  system.  Any  good  con- 
denser or  open  heater  into  which  the  exhaust  steam  from  the  en- 
gines is  turned  can  be  used.  The  condensation  formed  is  conducted 
back  to  the  boiler  by  means  of  a  small  automatic  pump,  furnishing 
a  quantity  of  heated  water  free  from  impurities,  the  oil  having  been 
extracted  by  means  of  the  catch-all.  The  water  for  the  heating  sys- 
tem is  pumped  under  pressure  into  the  condensers  or  heaters,  and 
becomes  heated,  passing  out  of  the  condensers  or  heaters  and  con- 
tinuing its  travel  about  the  circuit.  The  condenser  should  be  of 
ample  size  to  heat  sufficient  water  to  care  for  the  amount  of  radiation 
installed.  A  continuous  and  uninterrupted  service  during  the  heat- 
ing season  is  assured  by  having  all  station  equipment  in  duplicate. 

The  Mains. — Upon  leaving  the  station,  from  eight  to  twelve-inch 
pipe  is  used,  this  depending  upon  the  capacity  of  the  system ;  the 
size  of  same  is  reduced  at  intervals  until  the  end  of  the  line  is 
reached.  The  two  pipe  system  has  many  advantages,  in  my  opinion, 
over  a  single-pipe  system  ;  one  pipe  being  used  for  the  supply,  and 
the  other  for  the  return.  With  this  arrangement  water  is  brou^iht 
directly  into  each  building  from  the  heating  apparatus,  not  having 
l)asscd  through  any  other  btiilding. 

The  insulation  of  the  mains  is  a  matter  which  necessitates  much 
care  and  attention.  The  material  which  has  been  found  to  b''  the 
most  efficient  and  inexpensive  consists  of  hemlock  boxes,  built  with 
double  air-tight  compartments  in  which  the  mains  are  laid;  tlu 
space  remaining  abo\if  the  pipes  being  well  filled  with  process  .shav- 
ings or  mineral  wool.  The  outside  of  the  boxing  is  protected  by  a 
prqiarcd  building  paper. 

Where  this  kind  of  insulation  has  been  used  the  loss  of  heat  on  the 
line  amounts  to  not  more  than  15  to  20  degrees;  that  is  to  say.  when 
water  is  sent  out  at  180  degrees,  it  will  return  to  the  plant  at  160 
degrees.    Thus  when  this  water  is  raised  from  160  degrees  to  180 


degrees,  it  is  ready  to  send  out  again      Care  should  also  be  taken 
m  anchoring  the  mains  and  providing  for  expansion. 

Cost  of  Operation. — The  expense  of  operating  the  heating  plant 
under  ordinary  conditions  is  not  great,  the  principal  expense  being 
in  the  amount  of  live  steam  used  to  operate  the  circulating  pumps, 
which  at  no  time  is  any  great  amount,  the  total  for  the  entire  heat- 
ing season  being  a  comparatively  small  item.  No  extra  labor  is 
needed  at  the  plant,  since  what  little  attention  the  heating  plant  may 
require  can  be  given  by  the  same  force  of  men  heretofore  employed 
at  the  electric  light  plant. 

In  order  to  fully  realize  upon  the  investment  at  the  earliest  possible 
time,  it  is  most  desirable  to  secure  the  services  of  one  who  is 
thoroughly  conversant  with  the  details  of  the  business  and  familiar 
with  the  method  of  figuring  for  the  purpose  of  making  contracts  for 
the  heating  of  every  available  building  located  upon  the  pipe  line. 

As  soon  as  the  capacity  of  the  pipe  line  has  been  reached,  this 
additional  expense  can  be  dispensed  with. 

Method  of  Figuring. — The  rules  used  are  the  same  as  those  given 
by  the  highest  authorities  on  the  subject  of  heating,  and  are  the  same 
as  those  which  have  been  in  general  use  for  a  number  of  years. 

In  determining  the  amount  of  heat  a  given  building  will  consume, 
measurements  are  taken  of  the  cubic  contents  of  each  room,  it  being 
assumed  that  the  atmospher  of  a  room  changes  once  and  must  be 
reheated.  The  square  feet  of  exposed  glass  surface  is  also  measured, 
the  loss  of  heat  through  one  square  foot  of  glass  being  75  times  as 
much  as  the  heat  consumed  by  one  cubic  foot  of  air.  Next  the  square 
feet  of  exposed  wall  surface  is  taken,  it  being  estimated  that  ten 
square  feet  of  wall  surface,  in  the  average  well-built  house,  will  lose 
as  much  Heat  as  one  square  foot  of  glass  surface. 

By  this  means  we  arrive  at  the  total  number  of  feet  of  radiating 
surface  to  heat  a  given  building,  allowing  one  square  foot  of  radi- 
ating surface  for  every  hundred  feet  of  cubic  contents  or  its  equiv- 
alent. An  erroneous  impression  has  gone  forth  to  the  effect  that  the 
heat  is  charged  for  according  to  the  number  of  feet  of  radiation 
used,  whether  this  be  much  or  little;  but  in  reality  the  cost  per  year 
is  governed  by  the  amount  of  heat  the  building  wiil  consume,  and  is 
not  based  entirely  upon  the  number  of  feet  of  radiation  contained 
in  it.  It  is  a  well-established  fact  that  hot  water  as  a  heating  medium 
is  far  superior  to  all  other  known  methods  of  heating.  Among  the 
numerous  advantages  to  be  had  from  this  particular  method  is  the 
fact  that  during  the  fall  and  spring  months  when  a  moderate  amount 
of  heat  is  desired,  this  need  can  be  supplied  by  circulating  the  water 
at  a  low  degree  of  temperature. 

The  heat  from  such  a  system  is  supplied  to  the  consumer  24  hours 
a  day,  and  every  day  upon  which  heat  is  needed  :  the  service  being 
continuous  and  uninterrupted,  it  gives  the  consumer  the  least  con- 
cern. A  crowning  feature  of  this  system  of  heating  is  obtained  by 
the  use  of  heat  regulators,  one  or  more  being  placed  in  each  building. 
This  insures  an  even,  regular  .temperature  through  the  house  at  all 
times 


New  Telephone  Patents. 


•  A   paper   read   at    the    F.inhtli    Annua)    Mcetirift   "f    tlie    Ohio    Electric    I.ie'it 
■Sssociatio"). 


The  wave  of  prosperity  must  certainly  have  at  last  reached  the 
telephone  inventors,  for  instead  of  the  one  or  two  patents,  per  issue, 
bearing  upon  the  subject  of  telephony,  which  was  the  general  run 
a  few  months  since;  now  a  Patent  Office  issue  containing  four,  five 
and  even  more  telephone  patents  is  no  rare  occurrence.  Of  course 
the  number  of  patents  issued,  while  of  some  g.cneral  interest,  carrier 
little  weight  unless  the  patents  themselves  arc  valuable,  but  as  a  rule 
the  large  issue  contain  no  more  than  the  usual  proportion  of  doubt- 
ful material.  Of  the  patents  issued  this  week,  one  is  for  a  receiver, 
one  for  an  antiseptic  mouthpiece,  one  for  a  switchboard  plug  and 
two  for  a  very  novel  type  of  inclosures  for  telephones;  as  to  the 
value  of  which  the  reader  is  referred  to  the  following  description*: 

The  impro.emcnt  in  receivers,  for  which  a  patent  has  been  granted 
to  Willard  M.  Miner,  consists  in  the  replacing  of  the  large  sound 
opening  in  the  middle  of  the  cap  by  a  number  of  very  small  openings. 
These  small  openings  are  small  drilling.s.  grouped  near  the  center 
of  the  cap  and  sufficient  in  size  and  number  to  allow  of  the  proper 
issuance  of  the  sound  waves  from  the  air  space  in  front  of  the  dia- 
phragm. The  primary  object  of  the  invention  is  the  prevention  of 
injury  to  the  diaphragm  by  any  instrument  in  the  hands  of  a 
maliciously-inclined  or  curious  person,  or  from  accidental  injury 
from  the  prongs  of  the  hook  switch.  The  value  of  the  invention  is 
doubtful  a«  far  as  protection  from  sharp  instruments  is  concerned. 
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tor  a  needle  is  sufficiently  large,  when  properly  applied,  to  ruin  a 
diaphragm.  On  the  other  hand,  as  a  protection  from  the  hook 
switch,  the  new  cap  will  undoubtedly  be  a  success.  As  to  the  effect 
of  the  change  from  a  single  to  a  multiple  opening  upon  transmission, 
some  doubt  arises.  Mr.  Miner  states,  "A  very  important  function 
performed  by  the  small  perforations  is  their  equalizing  and  refining 
effect  upon  sound  waves,  caused  by  the  vibration  of  the  diaphragm. 
While  waves  of  ordinary  amplitude  pass  through  without  encount- 
ering obstruction,  those  of  greater  amplitude,  which  would  cause 
unpleasantly  loud  sounds  in  the  ear,  are  impeded  to  a  certain  extent, 
so  as  to  greatly  lessen  their  unpleasant  effects."  The  reason  for  this 
paradoxical  action  of  the  small  holes  is  not  quite  evident  at  first 
sight,  but  if  such  action  does  actually  occur,  the  future  of  the  new 
receiver  should  be  assured. 

A  good  idea  of  the  new  antiseptic  mouthpiece  may  be  well  ob- 
tained from  Fig.  i,  which  shows  a  sectional  view.  The  holder  for 
the  antiseptic  consists  of  a  metallic  box,  pierced  at  its  center  by  a 
perforated,  cloth-covered  tube.  This  box  also  has  an  opening  at 
one  side  for  the  admission  of  the  antiseptic,  and  is  normally  closed 
by  a  screw.  A  metallic  case  is  provided  for  the  antiseptic,  contain- 
ing box  so  arranged  that  the  ordinary  transmitter  mouthpiece  may 
be  screwed  into  the  center  of  one  of  its  faces,  while  the  other  carries 
a  threaded  projection  which  screws  into  the  face  of  the  transmitter. 


FIG.   I. — BROWN  MOUTHPIECE  FOR  TRANSMITTERS. 

By  this  means  the  porous  tube  of  the  box  becomes  a  mere  extension 
of  the  sound  passage  of  the  regular  transmitter  mouthpiece.  The 
patent  for  this  device  is  granted  to  Mr.  Y.  W.  Brown,  of  Philadel- 
phia. 

Patent  No.  711,556,  issued  to  Henry  P.  Clausen,  and  assigned  by 
him  to  the  American  Electric  Telephone  Company,  claims  one  thing 
which  is  new,  and  one  thing  which  is  old.  The  former  is  an  attach- 
ment to  a  switchboard  plug,  whereby  the  usual  fibrous  rubber  pro- 
tecting sleeve  may  be  held  in  position  without  the  use  of  screws.  A 
small  metallic  stud  carried  on  the  end  of  a  flat  spring  is  so  mounted 
upon  the  body  of  the  plug  that  when  the  protecting  sleeve  is  slipped 
into  position,  the  stud  is  forced  by  the  spring  into  an  opening  in 
the  sleeve  provided  to  receive  it.  To  remove  the  sleeve  from  the 
plug,  it  is  only  necessary  to  press  the  stud  through  the  sleeve  against 
the  pressure  of  the  spring  and  then  to  slip  the  sleeve  off  the  plug. 
The  stud  and  spring  are  shown  in  Fig.  2.  To  any  one  who  has 
struggled  with  the  small  screw  usually  employed  to  hold  protecting 
sleeves  in  place,  this  part  of  the  invention  needs  no  recommendation. 
The  second  part  of  Mr.  Clausen's  invention  claims  novelty  for  the 
provision  of  an  insulated  collar  about  the  body  of  the  plug,  in  order 


FIG.  2. — CLAUSEN  SWITCHBOARD   PLUG. 

to  insure  that  no  contact  shall  occur  between  the  body  of  the  plug 
and  the  test  ring  of  the  jack,  in  those  switchboard  systems  where  an 
individual  test  circuit  is  provided.  As  all  plugs  for  the  so-called 
branch  terminal  switchboards  of  the  American  Bell  Company  for 
the  last  seven  or  eight  years  have  been  similarly  equipped,  the 
novelty  is  not  apparent. 

Fig.  3  shows  two  views  of  one  of  the  inclosures  for  telephones, 
invented  by  A.  Y.  Parke,  of  Boston.  This  inclosure  is  constructed 
very  much  like  an  awning,  and  is  shown  at  the  right  in  the  raised 
position.  On  desiring  to  use  the  telephone,  the  subscriber  drops 
the  awning  over  his  head  and  shoulders,  to  screen  himself  and  the 
telephone  from  extraneous  sounds.  A  light  is  provided  in  the  roof 
of  the  inclosure.  as  shown.    This  apparatus  reminds  one  forcibly  of 


the  habits  of  the  ostrich,  in  trying  to  shield  his  whole  body  by 
covering  his  head.  Mr.  Parke's  second  type  of  inclosure  is  built 
upon  more  liberal  lines,  consisting  of  a  curtain  mounted  upon  a 
flexible  steel  frame  in  such  a  manner  that  the  user  may  readily  draw 
the  curtain  completely  around  himself  and  the  telephone,  thus 
forming  a  small  cloth  booth.     The  top  of  this  inclosure  is  a  sheet 


FIG.  3. — PARKE  TELEPHONE  ENCLOSURE. 

of  glass,  while  the  bottom  of  the  curtain  extend?  nearly  to  the  floor. 
After  reflecting  upon  the  rise  of  temperature  in  the  ordinary  tele- 
phone booth,  with  its  fairly  large  enclosed  volume  during  a  call, 
the  value  of  the  above  inclosure  as  accessories  to  a  Turkish  bath 
must  at  once  suggest  itself. 


Right  of  Property  in  Quotations  Sustained. 

At  Chicago,  on  October  28,  an  important  principle  of  law  wa>  estab- 
lished when  Judges  Jenkins,  Grosscup,  Baker  and  Bunn,  of  the  United 
States  Court  of  Appeals,  handed  down  an  opinion  to  the  effect  that 
the  Western  Union  Telegraph  Company  has  a  right  of  property  in 
the  news  which  it  gathers,  and  that  such  right  does  not  cease  when  the 
news  is  published  on  the  tickers  rented  to  its  patrons.  In  laying 
down  this  new  principle,  the  Court  of  Appeals  affirms  two  decision? 
of  the  lower  court,  and  forever  enjoins  the  National  Telegraph  News 
Company,  the  Illinois  Commission  Company  and  other  defendants 
from  using  the  quotations  in  question. 

The  court  says :  "The  business  of  appellee  is  that  of  a  carrier  of  in- 
formation. The  gist  of  its  service  to  the  patron  is  that  by  such  carri- 
age the  patron  acquires  knowledge  of  the  matter  communicated 
earlier  than  those  not  thus  served.  The  ticker,  with  its  printed  tape. 
is  an  implement  or  means  only  to  this  commercial  end,  which  the 
patron,  or  the  patron's  patron,  may  utilize  to  the  end  intended,  but 
may  not  appropriate  to  some  end  not  intended,  especially  if  such 
appropriation  result  in  injury  to  or  total  destruction  of  the  service. 
In  short,  the  law  being  clearly  inadequate  to  that  purpose,  equity 
should  see  to  it  that  the  one  who  is  served  and  the  one  who  serves 
each  gets  what  the  engagement  between  them  calls  for,  and  that 
neither  to  the  injury  of  the  other,  shall  appropriate  more. 

"The  immediate  business  of  appellee,  brought  to  our  attention,  may 
not  arouse  any  great  solicitude.  It  relates  to  the  gathering  and  dis- 
tributing of  news,  not  looked  on,  perhaps,  in  all  quarters  as  essential 
to  the  public  welfare,  but  the  questions  raised  are  of  much  wider 
significance.  These  involve  aaiong  others  that  modern  enterprise — 
one  of  the  distinctive  achievements  of  our  day — which,  combining 
the  genius  and  the  accumulations  of  men  with  the  forces  of  electricity, 
combs  the  earth  surface  each  day  for  what  the  day  has  brought  lorth. 
that  whatever  befalls  the  sons  of  men  shall  come,  almost  instantane- 
ously, into  the  consciousness  of  mankind.  By  such  agencies  as  these 
the  world  is  made  to  face  itself  unceasingly  in  the  glass,  and  is  put 
to  those  tests  that  bring  increasing  helpfulness  and  beauty  into  the 
heart  of  our  race. 

"Is  service  like  this  to  be  outlawed?  Is  the  enterprise  of  the  great 
news  agencies  or  the  independent  enterprise  of  the  great  newspapers 
or  the  great  telegraph  and  cable  lines  to  be  denied  appeal  to  the 
courts  against  ihe  inroads  of  the  parasite,  for  no  other  reason  than 
that  the  law  fash-oned  hitherto  to  fit  the  relations  of  authors  and 
the  public,  cannot  be  made  to  fit  the  relation  of  the  public  and  this 
dissimilar  class  of  servants  ?  Are  we  to  fail  our  plain  duty  for  mere 
lack  of  precedent  ?  We  choose  rather  to  make  precedent — one  froi.i 
which  is  eliminated  as  immaterial  the  law  grown  up  around  author- 
ship— and  we  see  no  better  way  to  start  this  precedent  upon  a  career 
than  by  affirming  the  order  appealed  from. 
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CURRENT  NEWS  AND  NOTES. 


in  this  and  other  lighting  and  power  companies  as  pan  of  the  Sus- 
quehanna power  plan. 


THE  MESSENGER  BOY  STAMP.— The  messenger  boys  are  to 
have  official  recognition  by  the  Government.  In  a  few  weeks  the  de- 
livery stamp  will  have  a  new  design  of  a  boy  riding  a  wheel  instead  of 
the  familiar  messenger  rushing  with  a  letter  in  his  hand.  The  size 
and  shape  of  the  stamp  will  be  kept,  but  the  design  is  regarded  as 
much  more  characteristic  and  artistic.  Instead  of  dark  blue,  the  new 
stamp  will  be  light  blue  or  carmine. 


WIRELESS  TELEGRAI'UY  IN  THE  N.nY.—A  telegram 
from  Annapolis,  Md..  of  October  23,  says:  Successful  experiments 
were  made  to-day  between  the  Naval  Academy  and  the  auxiliary 
cruiser  "Prairie"  with  the  Slaby-Arco  system  of  wireles-;  telegraph. 
Signals  were  exchanged  between  the  "Prairie,"  70  miles  down  the 
Potomac,  and  the  station  here.  To-day's  experiments  are  said  to 
have  given  entire  satisfaction  to  the  naval  experts  conducting  the 
tests  Rci^rcscMitatives  of  the  company  assist  in  the  experiments, 
which  will  be  continued  until  the  extreme  limits  of  the  system  arc 
determined. 


HIGH  LIVING. — On  October  25,  a  company  of  half  a  hundred 
Philadelphians  had  the  novel  experience  of  eating  luncheon  at  the  top 
of  a  brick  smokestack,  275  feet  high.  Only  one  of  the  guests  de- 
clined to  go  up.  He  was  a  politician.  The  smokestack,  which  is  one 
of  the  largest  of  its  kind  in  this  country,  has  just  been  built  for  the 
Southern  Klectric  Light  and  Power  Company,  at  Christian  Street 
and  Schuylkill.  The  inside  diameter  of  the  stack  at  the  top  is  18 
feet.  About  five  feet  below  the  rim  a  platform  was  built,  and  on  this 
a  long  table  laden  with  good  things  to  eat  was  placed  There  was 
chicken  salad,  and  there  were  sandwiches  which  had  gone  up  in  an 
unprecedented  way,  and  coffee,  and  olives,  and  such  things.  "High 
balls"  were  al.so  favored  as  an  appropriate  drink. 


MILLIONS  or  TRANSPERS.—Somc  interesting  facts  are  noted 
about  trolley  transfers  in  New  York :  The  Metropolitan  Street  Rail- 
way Company  during  the  year  of  1901  gave  out  176,000,000  trans- 
fers, and  this  year,  on  account  of  the  further  extension  of  the  trans- 
fer system,  the  company  expects  that  thi'  number  will  reach  200,000,- 
000.  The  transfer  system  was  inaugurated  in  1884,  and  during  the 
first  year  the  company  distributed  156,000  of  the  free  tickets.  Kach 
year  the  number  has  increased,  till  it  has  reached  the  figures  now  re- 
corded. Giving  out  this  number  of  transfers  has  cost  the  company 
an  ennrmoMs  sum  of  mone>'  in  printing  and  paper.  Over  10,000 
tons  of  paper  were  used  for  the  transfers  of  last  year,  and  as  the 
dates  are  changed  each  day,  the  cost  of  printing  was  also  very 
large 


UNDERWRITERS'  NATIONAL  ELECTRIC  ASSOCIATION. 
— Mr.  C.  M.  Goddard,  the  s-ecretary.  informs  us  that  the  annual  meet- 
ing of  the  electrical  committee  of  the  Association  will  be  held  at  thi- 
New  ^'ork  Board  Rooms,  32  Nassau  Street,  on  Tuesday,  Decem- 
ber «jth  at  10  A.  M..  continuing  two,  and  possibly  three  days.  Mem 
hers  of  the  committee  and  others  have  been  requested  to  forward  any 
suggestions  as  to  changes  in  the  National  Code,  to  his  office,  in 
Boston,  not  later  than  November  25th,  when  the  communications  will 
ho  put  in  typo  and  distributed  to  members  for  consideration  previous 
to  the  meeting.  It  is  the  custom  at  these  meetings  to  first  consider 
such  matters  as  have  been  sent  in  in  advance  and  are  contained  in  tin 
|)rintc(l  report,  after  which,  if  any  time  remains,  those  present  may 
present  suggc^tion-i  from  tlic  floor. 


SUSQUEHANNA  POWER.— \i  is  stated  that  the  engine-rs  who. 
in  the  interest  of  the  Continental  Trust  Company,  of  Baltimore.  ha\e 
been  investigating  the  possibility  of  using  the  Susquehanna  River 
have  reported  favorably.  Plans  for  the  work  have  been  completctl. 
with  the  exception  nf  certain  details  of  hydraulic  engineering  It 
is  proposed  to  furnish  light  and  power  to  Baltimore  and  many  town* 
in  the  northern  part  of  the  .State,  between  York  and  the  river, 
and  also  Elkton.  Wilmington.  Del.,  and  other  points  east  of  the 
river.  The  Continental  Trust  Company,  which  has  an  option  011  the 
purchase  of  the  L^nitcd  Electric  and  Power  Company,  of  Baltimore, 
until  November  15.  it  is  reported,  will  .soon  close  the  deal,  involving 
nearly  $1,000,000.     A  new  company  probably  will  be  formed  to  take 


THE  PACIFIC  CABLE. — A  special  dispatch  from  \ictoria,  B. 
C,  of  October  20,  says :     Civil   Engineer   Dearlove,   who  superin- 
tended the  laying  of  the  Pacific  cable  from  Xew  Zealand  to  Fanninj 
Island,  has  arrived  here  from  London.     He  goes  to  Bamfield  Creek, 
a  landing  station  of  the  cable  on  Vancouver  Island,  where  he  will 
for  30  days  subject  the  cable  line  to  a  severe  test  before  acceptii^ 
it    from    the   Telegraph    Construction    and    Maintenance    Cc: 
He  expects  from  the  perfection  of  the  cable  that  a  speed  of  10: 
;.  minute  will  be  attained.     Dearlove  transmitters,  an  invent;  ;,  o: 
his  own,  will  be  used  on  the  longest  line  in  the  world.    It  is  e.xpected 
the  last  section  from  Fanning  to  Suva  will  be  completed  by  X 
ber  5,  by  Anglia.    Mr.  Dearlove  does  not  believe  that  it  is  an  a- 
fact,  as  stated,  that  the  cable  from  Hawaii  to  this  line  is  to  be  coti 
structed.    The  matter  is  being  considered. 


TROLLEY  AND  LIGHTING  CENSUS.— Y^ntCior  Merriam.  o< 
the  permanent  census  office,  has  appointed  75  clerks  to  visit  the  largt 
cities  and  work  up  the  data  on  street  railways  and  electric  lightinp 
The    importance  of   electric   traction,   power   and    lighting   will   1.. 
recognized  by  a  special  census  volume  giving  all  the  stati'= 
electrical  work,  including  the  details  of  corporate  interests,  v 
ization,  rate  of  installation,  and  the  per  cent,  of  increase  of  irafic 
and  lighting.     Two  special  schedules,  one  for  trolleys,  etc..  and  one 
for  electric  lighting,  have  been  prepared.     Mr.  T.  C.  Martin,  vrbo 
was  the  special  expert  agent  for  the  government  in  the  last  census^ 
for  electrical  manufacturing,  has  been  appointed  again,  to  assist  the 
office  in  its  present   inquiry,  which  was  ordered  by  Congress  luX 
March.    Street  railways  were  included  in  the  census  of  1890,  but  no 
report  has  ever  been  made  on  the  growth  of  electric  light  and  poH'er 
companies. 


THE  NEW  WHITE  HOUSE  at  Washington  will  have  practic- 
ally no  gas  fixtures.  Electricity  will  reign  supreme.  It  has  long 
been  evident  that  the  use  of  electricity  in  the  type  of  chandeliers  suit- 
able for  gas  or  oil  lighting  was  an  absurdity,  when  electricity  only 
was  to  be  employed.  The  change  permits  much  more  tasteful  and 
effective  methods.  The  so-called  "sunburst."  used  in  some  of  the 
room^  of  the  temporary  office  building,  has  been  put  into  two  or 
three  of  the  rooms  of  the  White  House,  but  as  a  rule  its  lighting  ap- 
pliances are  similar  to  the  candelabra  designs  of  the  period  of  iSoQ^ 
and  have  been  worked  out  with  special  reference  to  the  present 
methods  of  lighting.  The  results  are  reported  to  be  exceedingly 
satisfactory.  The  telephone  arrangements  of  the  new  building  are 
as  complete  as  modern  appliances  can  make  them.  There  is  a  pri- 
vate system  for  the  rooms  of  the  house,  and  through  the  switchboard 
a  connection  with  the  outside  world,  local  and  long-distance.  It 
will  be  possible,  from  any  room  of  the  house,  to  talk  with  the  gar- 
dener or  the  steward  or  the  butler;  heretofore  it  has  been  necessary 
to  send  a  messenger.  President  Roosevelt  is  nothing  if  not  up  to 
date. 


THE  LONDON  RAILWAY  DEAL.— A  special  despatch  fr..m 
London  states  that  the  motion  to  recommit  the  bill  granting  a  fran- 
chise to  the  Morgan  group  for  the  construction  of  the  Piccadilly, 
City  and  Northeast  London  Railway  was  withdrawn  on  the  night  of 
October  2Q  in  the  House  of  Commons  after  an  interesting  debate.  It 
was  made  clear,  however,  that  the  settlement  of  the  House  was  over- 
whelmingly in  favor  of  the  Morgan  scheme,  and  it  was  only  because 
it  involved  a  grave  violation  of  ordinary  parliamentary  procedure 
that  the  proposed  action  was  not  taken.  The  result  of  the  present 
situation  is  simply  that  the  Morgan  scheme  is  postjKtned  for  the  one 
year  necessary  to  regain  its  parliamentary  status.  There  is  little 
doubt  tha.  all  the  necessary  powers  will  then  be  granted  by  Parlia- 
ment. The  debate  evoked  unpreccdentedly  plain  speaking  in  the 
House,  where  the  participants,  while  differing  on  other  things, 
agreed  that  the  Robinson  and  White  interests,  which  promoted  the 
West  London  scheme,  obtained  parliamentary  sanction  and  then  sold 
it  behind  the  hack  of  their  agreement,  and  had  been  guilty  of  the  most 
discreditable  sharp  practice.  Mr.  Thomas  Ashton.  who  brought  the 
Imsiness  before  the  Houi^e.  said  he  doubted  if  ever  before  such  a  dirty 
transaction  had  been  done  by  parties  who  had  conic  before  Parlia- 
ment. J.  S.  Morgan  &  Co..  he  added,  had  been  the  victims  of  a  dis- 
honorable transaction,  and  Parliament  had  been  tricked. 
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FKOGRESS  IN  CUBA— A  cable  dispatch  from  Havana  says: 
The  Senate  and  House  of  Representatives  has  adjourned  until  the 
irst  Monday  in  November.  The  House  voted  a  concession  to  the 
National  Telephone  Company  for  50  years.  The  company  will  have 
'he  exclusive  right  to  establish  a  telephone  service  in  Cuba.  The 
details  of  the  concession  will  be  discussed  at  the  next  session.  The 
rompany  is  an  American  concern. 


TECHNOLEXICON.—Wc  have  several  times  noted  that  the  Ger- 
man Society  of  Engineers  has  undertaken  the  publication  of  a 
polyglot  technical  dictionary,  and  that  it  solicits  the  co-operation  of 
engineers  throughout  the  world  to  render  the  work  of  the  highest 
possible  value.  Dr.  Alfred  Miiller,  150  Nasau  Street,  New  York,  is 
authorized  by  the  Society  to  arrange  in  this  country  for  collaboration 
in  the  work,  and  application  may  be  made  to  him  for  further  informa- 
tion on  the  subject.  Mr.  Miiller  will  supply  collaborators  with  notes 
books  especially  arranged  for  their  use. 


WIRELESS  FOR  CABLE-SHIPS.— A  cable  dispatch  from  Lon- 
don, of  October  21,  says :  The  Eastern  Telegraph  Company  has 
equipped  its  cable-ships  with  a  new  system  of  wireless  telegraphy, 
designed  by  J.  E.  Maskelyne,  Jr.,  for  the  company.  He  purposes  to 
utilise  the  ships  in  an  auxiliary  telegraph  service  for  inter-island 
communication  or  any  other  short  stretches,  where  tides  and  rocks 
unduly  shorten  the  life  of  a  cable.  Mr.  Maskelyne's  system  makes 
use  of  a  new  form  of  coherer,  dispensing  with  metal  filings.  He 
claims  that  the  action  is  much  more  delicate  and  reliable. 


THE  LONDON  TUBES.— As  to  the  recent  Yerkes  victory,  noted 
last  week,  a  cable  dispatch,  of  October  23,  says :  The  contention 
made  by  counsel  for  Charles  T.  Yerkes  before  the  House  of  Com- 
mons' Railroad  Committee,  on  Tuesday,  that  the  bill  providing  for 
the  construction  of  a  Piccadilly  and  City  road  must  be  withdrawn, 
as  the  Morgans'  "tube"  scheme  had  no  legal  status  through  having 
been  presented  to  Parliament  as  part  of  the  London  United  plan, 
which  became, non-existent  that  day  through  the  withdrawal  of  its 
bill,  was  upheld  by  the  committee  to-day.  The  chairman,  Sir  Lewis 
Mclver,  announced  that  the  committee  was  unable  to  proceed  with 
the  consideration  of  the  bill.  It  is  learned  that  the  Morgans  do  not 
propose  to  abandon  their  underground  projects.  In  spite  of  the  de- 
cision of  the  committee,  they  will  have  a  bill  introduced  in  1903, 
giving  facilities  similar  to  those  of  the  scheme  just  quashed  by  the 
defection  of  the  London  United,  control  of  which  was  purchased  by 
Speyer  Brothers,  who  are  financing  Charles  T.  Yerkes's  plans.  It  is 
extremely  doubtful,  however,  whether  Parliament  will  grant  the 
concessions  desired. 


AN  ENGLISH  POWER  SCHEME.— A  plan  is  on  foot  for 
supplying  electricity  and  gas  for  Cheshire  and  North  Staffordshire, 
with  a  proposed  capital  of  £1,500,000.  Three  generating  stations, 
«ach  with  engines  of  2,000  hp,  are  to  be  built.  The  district  covered 
is  mapped  out  in  the  form  of  three  circles.  Within  each  circle  a 
particular  generating  station  will  operate  in  the  supply  of  electricity 
and  power  gas,  but  all  will  be  connected.  Two  stations  will  be  built 
in  Cheshire  and  one  in  Staffordshire.  Seven  acres  have  been  pro- 
-cured  for  a  generating  station  within  a  mile  of  Frodsham.  This 
station  is  near  the  railway,  and  on  the  banks  of  the  canal.  Thirteen 
acres  will  be  obtained  at  Sutton,  near  Macclesfield,  and  the  third  site 
is  one  of  ii>^  acres  at  Stone.  The  Frodsham  station  will  supply 
Runcorn,  Chester,  Sandbach,  Nantwich,  Tarporley,  Middlewich, 
Winsford,  Northwich,  Knutsford,  Altrincham,  Sale,  etc.  The  other 
stations  in  like  manner  will  supply  the  towns  and  villages  in  the 
locality.  It  will  be  possible  to  supply  trolleys  with  current,  and  it  is 
not  improbable  that  the  projected  Macclesfield  to  Warrington  electric 
tramway  will  be  supplied  by  the  syndicate  with  the  necessary 
power. 

POWER  AT  THE  500.— At  Sault  Ste  Marie,  Mich.,  on  Octo- 
ber 25,  water  was  turned  into  the  new  power  canal  of  the  Consoli- 
dated Lake  Superior  Company,  and  Miss  Helen  Clergue,  sister  of 
Francis  H.  Clergue,  organizer  and  general  manager  of  the  company, 
turned  a  jeweled  switch  that  started  the  wheels  in  the  big  power 
house.  Miss  Clergue  started  the  machinery  and  set  the  wheels  in 
the  power  house  whirling  for  the  first  time.  The  first  current  gener- 
ated was  used  to  run  one  of  the  company's  new  electric  street  cars. 
A  civic  and  military  parade  marched  through  the  streets  during  the 


morning,  the  parade  exceeding  anything  ever  seen  in  Upper  Mich- 
igan. Over  10,000  men  were  in  line.  In  the  afternoon  an  industrial 
parade  was  given,  which  showed  the  different  products  of  the  Clergue 
institutions  in  the  various  stages  from  raw  material  to  finished  prod- 
uct. At  night  the  three  days'  celebration  ended  with  a  banquet  in 
the  armory.  The  opening  of  the  new  water-power  canal  on  the 
Michigan  side  of  the  St.  Mary's  River  mark.s  the  completion  of  an 
engineering  work  of  great  magnitude,  which  has  been  in  progress 
for  four  years,  and  which  has  been  accomplished  at  a  cost  of  about 
$4,000,000.  A  very  full  account  appeared  in  these  pages  recently, 
with  illustrations. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.— This  body 
continues  its  rapid  growth,  and  Secretary  Cahoon  reports  the  follow- 
ing additions  to  the  list  of  membership  since  the  end  of  September. 
He  also  states  that  many  companies  are  contributing  liberally  toward 
the  fund  for  further  tests  of  arc  lamps:  Evanston  (111.)  Electric 
Illuminating  Company;  Hoosick  Falls  (N.  Y.)  Electric  Company; 
Crookston  (Minn.;  Water  Works,  Power  and  Light  Company;  Citi- 
zens' Electric  Company,  Eureka  Springs,  Ark.;  Portsmouth  (Ohio; 
Street  Railway  and  Light  Company;  Meridian  (Miss.)  Light  and 
Railway  Company;  Morrison  County  Electric  Light,  Heat  and 
Power  Company,  Little  Falls,  Minn.;  Westport  (Conn.)  Water  and 
Electric  Company;  Zanesville  (O.)  Electric  Light  Company;  Faraday 
Heat,  Power  and  Light  Company,  Morton,  Pa. ;  United  Gas  and 
Electric  Company,  Dover,  N.  H. ;  Monett  (Mo.)  Electric  Light, 
Power  and  Ice  Company;  Branford  (Conn.)  Lighting  and  Water 
Company ;  Robert  E.  Strahorn,  Sump'ter,  Ore. ;  Havre  De  Grace 
(Md.)  Electric  Company;  Citizens'  Electric  Company,  Eaton  Rapids, 
Mich.;  Taylorville  (111.)  Electric  Company;  The  Washington  (Pa.) 
Electric  Light  and  Power  Company ;  The  Larimer  Light  and  Power 
Company,  Fort  Collins,  Colo.;  Janesville  (Wis.)  Electric  Company; 
Waynesburg  (Pa.)  Electric  Light  and  Power  Company;  Antigo 
(Wis.)  Electric  Light  Plant;  Key  West  (Fla.)  Electric  Company; 
The  Canadian  Electric  Light  Company,  Quebec.  Ont. ;  Ashland 
(Ore.)  Electric  Light  and  Power  Company;  Big  Fork  Electric 
Power  and  Light  Company,  Kalispell,  Mont.;  Streator  (111.)  Gas 
and  Light  Company;  Cheyenne  (Wyo.)  Light,  Fuel  and  Power  Com- 
pany ;  North  Shore  Electric  Company,  Hoquiam,  Wash. :  Madison 
(Ind.)  Lighting  Company;  Lewiston  (Pa.)  Electric  Light  Com- 
pany; Dayton  (Wash.)  Electric  Light  and  Power  Company;  The 
Electric  Company,  Connellsville,  Pa.;  Citizens'  Electric  Illuminating 
Company,  Pittston,  Pa.;  Erie  (Pa.)  Company;  Consolidated  Gas 
and  Electric  Company,  Batavia,  N.  Y. ;  Georgetown  (S.  C.)  Electric 
Company;  Pipestone  (Minn.)  Light,  Heat  and  Power  Company; 
Newport  (N.  H.)  Electric  Light  Company;  Pine  Bluff  (Ark.)  Light 
and  Water  Company:  Roanoke  (Va.)  Railway  and  Electric  Com- 
pany. 


Letter  to  the  Editors. 


Central  Station  Electrical  Engineering. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — The  reports  which  frequently  appear  in  your  columns,  of 
the  proceedings  of  the  minor  electrical  associations  disclose  a  certain 
condition  not  at  all,  it  appears  to  the  writer,  creditable  to  the  busi- 
ness acumen  of  the  owners  and  managers  of  the  smaller  centra! 
stations  of  this  country.  Judging  from  the  experiences  sometimes 
related  at  these  meetings,  or  implied  in  the  remarks  of  speakers,  and 
the  inquiries  for  technical  information  as  to  proposed  changes  or  ex- 
tensions of  plants,  it  would  appear  that  ma^y  of  our  central  stations 
are  presided  over  in  a  slip- shod  manner  from  the  engineering  stand- 
point, and  supposed  improvements  mostly  made  by  blindly  follow- 
ing wha*-  some  one  else  has  done,  and  with  little  or  no  regard  to  the 
specific  conditions  of  a  particular  case.  In  othc:-  words,  with  this 
class  the  professional  engineer  has  no  standing,  and  electrical  en- 
gineering seems  tc  be  regarded  as  a  "frill."  Doubtless  in  some  cases 
the  engineer's  fee  is  the  deciding  factor,  but  we  venture  to  say  that  in 
ninety-nine  cases  out  of  a  hundred  the  cost  of  "investigation"  bv  the 
non-technical  owner  or  manager,  and  the  mistakes  inevitable  in  their 
selection  and  installation  of  plant  would  almost  invariably  many 
times  cover  such  a  fee. 

It  is  said  that  a  very  large  proportion  of  the  central  stations  oi  this 
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country  are  non-paying  ventures,  and  this  is  most  probably  attribut- 
able to  the  condition  above  noted.  While  the  smaller  stations  could 
not  afford  to  have  on  their  staff  a  professed  engineer,  yet  the  rapid 
changes  in  the  art  and  the  engineering  questions  that  frequently  arise 
would  appear  to  demand  occasional  expert  advice ;  but  too  often  in 
this  respect  the  electrical  plant  is  not  differentiated  from  the  case  of 
a  planing  or  flour  mill.  In  recent  years  many  hundreds  of  non- 
paying  stations  have  been  bought  up  by  capitalists,  and  placed  upon 
a  profitable  basis,  the  stations  under  their  original  ownership  having 


languished  through  parsimony  or  ignorance  in  not  securing  engineer- 
ing guidance — the  profit  that  had  been  latent  thus  being  realized  only 
to  be  lost  to  the  communities.  If  each  central  station  were  inspected 
once  or  twice  a  year  by  a  consulting  engineer,  and  changes  or  additions 
to  plant  only  undertaken  on  his  advice,  we  venture  to  say  that  the 
aggregate  additional  profit  to  the  central  station  industrj'  incident  to 
such  a  system  would  many  times  cover  the  aggregate  of  engineers* 
fees. 
Chicago,  III.  Chas.  L  B.\tes. 


DIGEST 


OF 


Current  Electrical  Literature. 


Dynamos,  Motors  and  Transformers. 

Deri  System  of  Compensated  Direct-Current  Machines. — Eich- 
BERG. — A  very  long  and  profusely  illustrated  paper  read  before  the 
German  Association  of  Electrical  Engineers.  On  his  compensated 
direct-current  dynamos  and  motors,  Deri  uses  no  pole  system  with 
distinct  poles,  as  in  ordinary  direct-current  machines,  but  a  dis- 
tributed stator  winding,  like  in  the  primary  of  an  induction  motor. 
Moreover,  he  has  two  different  windings  distributed  over  the  stator, 
one  is  the  real  field  exciting  winding,  while  the  other,  called  the 
compensation  winding,  is  for  the  purpose  of  compensating  for  the 
armature  field  in  order  to  insure  perfect  commutation.  In  a  similar 
way  as  in  a  two-phase  machine,  the  exciting  and  the  compensating 
winding  are  placed  on  the  stator;  for  the  exciting  winding  one- 
ihird  to  at  the  most  one-half  the  number  of  ampere  turns  of  the 
compensation  winding  are  required.  The  adjoining  diagram  repre- 
sents a  four-pole  stator  winding  with  48  slots.     The  -hunt  winding 


DIAGRAM  OF  CONNECTIONS 

(excitation  winding)  E  comprises  8  slots  in  each  pole  field  The 
compensation  winding,  C,  passes  through  all  the  slots  in  order  to 
gel  as  uniform  a  field  as  possible,  due  to  the  compensation  winding 
and  the  armature  winding.  The  essential  point  of  Deri's  compensa- 
tion is  that  the  number  of  ampere  turns  of  the  compensation  wind- 
ing is  not  equal  to  the  numbei  of  ampere  turns  of  the  armature, 
but  greater  by  a  certain  amount,  so  that  the  difference  of  compensa- 
tion ampere  turns  and  armature  ampere  turns  produces  a  field 
which  he  calls  the  commutation  field,  and  which  is  always  jiropor- 
lional  to  the  armalnro  current,  which  also  flows  through  the  com- 
pcn.salion  winding,  being  in  scries  with  the  armature.  By  a  proper 
choice  of  number  of  turns  of  the  compensation  winding,  it  is  always 
possible  to  get  the  proper  commutation  field  once  for  all  for  any 
load  or  overload.  If  after  the  construction  of  the  machine  is  finished, 
the  compensation  winding  is  found  to  have  too  many  turns,  it  is 
easy  to  correct  the  error  by  shunting  the  compensation  winding. 
A  displacement  of  the  brushes  has  the  opposite  effect  wlien  the 
machine  is  used  as  dvnamo  or  as  motor.  When  the  exciting  field  is 
decreased  in  the  generator  it  is  increased  in  the  motor,  and  when  it 
it  increased  in  the  generator,  it  is  decreased  in  the  motor.  The 
latttr  case  would  be  fatal,  as  the  motor  would  run  up  to  a  higher 


speed  and  take  in  more  current,  the  field  would  further  decrease 
etc.  By  using  a  high  saturation  in  the  stator  core,  it  is,  however, 
possible  to  obtain  a  steady  and  safe  operation  not  only  at  the  theo- 
retical neutral  line,  but  also  with  a  small  displacement  of  the  brushes. 
Many  details  are  discussed,  and  results  of  tests  of  machines  are 
given.  Among  other  things  he  remarks  that  the  complete  compen- 
sation of  the  armature  reaction  and  the  removal  of  the  difficulties 
of  the  commutation,  enables  one  to  make  the  air-gap  as  small  as 
is  allowed  by  mechanical  considerations.  Nor  is  it  necessary  to 
use  the  high  induction  in  the  rotor  teeth  and  the  high  number  of 
ampere  windings  of  the  magnets,  required  in  machines  of  ordinary 
construction.  In  several  machines  which  he  has  designed,  and  which 
have  given  very  satisfactory  results,  he  has  decreased  the  ratio  of 
magnet  ampere  windings  to  armature  windings  to  one-third.  The 
less  amount  of  magnet  copper  wire  and  the  uniform  distribution 
of  the  compensation  winding  along  the  stator  result  in  smaller  out- 
side dimensions. — Elek.   Zcit.,   September   11. 

Cumuiutators  and  Slip-Rings. — Hellmund. — An  article  in  which 
he  discusses  the  mechanical  treatment  of  commutators  and  slip- 
rings.  The  principal  point  is  generally  to  diminish  the  wear  and  tear 
as  much  as  possible.  To  hold  the  energy  loss,  due  to  the  Joulean 
heat,  within  proper  limits,  it  is  necessary  that  the  resistance  of  the 
brushes  should  be  small ;  against  this  requirement  acts  the  fact  that 
in  machines  with  bad  commutation  a  better  commutation  can  be 
obtained  by  means  of  a  high  specific  brush  resistance.  Finally  the 
heating  effect  should  remain  within  proper  limits,  so  that  the  com- 
mutator insulation  is  not  affected.  He  first  discusses  metal  brushes, 
and  gives  the  results  of  some  tests,  showing  the  influence  of  lubri- 
cating upon  the  brush  resistance.  The  results  show  that  the  influ- 
ence of  lubricating  may  be  quite  different  for  different  conditions 
of  the  sliding  surface,  and  probably  depends  also  on  the  material; 
moreover,  lubricating  does  not  reduce  the  resistance  in  any  instance; 
it  appears  that  under  normal  circumstances  there  is  no  increase  of 
the  ohmic  losses,  or.  if  there  is  any.  it  is  balanced  by  the  considerable 
decrease  of  the  friction  losses,  so  that  in  any  case  where  a  small 
brush  resistance  is  wanted,  no  trouble  may  be  feared  from  lubri- 
cating, although  the  layer  of  oil  should  not  be  too  thick  In  such 
machines,  in  which  a  higher  brush  resistance  is  wanted  in  the  inter- 
est of  good  commutation,  special  lubricants  arc  suitable:  he  ob- 
tained good  results  by  using  a  lubricant,  consisting  mainly  of  para- 
ffine  and  tallow.  At  present,  of  course,  carbon  brushes  are  generally 
used,  where  a  high  transition  resistance  is  wanted.  With  carbon 
brushes  no  lubricants  should  be  used.  Although  he  found  that  the 
use  of  the  lubricant  of  paraffinc  and  tallow,  mentioned  above,  some- 
times decreases  sparking,  he  thinks  that  the  same  results  may  be 
obtained  by  using  a  sort  of  carbon  of  higher  specific  resistance.  In 
general  the  pressure  with  which  the  brushes  are  pressed  against  the 
commutator  should  be  as  small  as  possible,  as  Dcttmar  has  shown 
that  the  increase  of  the  friction  losses  with  increased  pressure  over- 
balances the  advantages  of  decreased  ohmic  loss.  To  press  the 
brushes  tightly  on  the  commutator  may  be  advantageous  only  in 
such  cases  in  which  the  machine  is  exposed  to  strong  vibrations 
with  consequent  danger  of  sparking,  due  to  the  vibrations. — Elek. 
Zcit  .  September  11. 

REFERENCE. 

Alternator  Design. — Denham. — A  paper,  read  before  the  Cape 
Town  local  section  of  the  British  Institute  of  Electrical  Engineers, 
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in  which  he  gives  "some  notes  on  alternator  design."  He  discusses 
the  general  principles  of  the  construction  of  alternators  and  em- 
phasizes the  superiority  of  polyphase  over  single-phase  working. 
There  is  also  a  separate  editorial  on  this  subject. — Lond.  Elec, 
September  26. 

Power. 

Cost  of  Electric  Power  Transmission. — Adams. — An  article  in 
which  he  discusses  the  three  main  factors  concerned  in  the  cost  of 
electric  power  transmission,  namely,  the  transformers,  the  pole  line 
and  the  wire  or  conductors.  The  first  cost  of  the  transformers 
varies  directly  with  the  maximum  rate  of  transmission,  and  is  nearly 
independent  of  the  voltage,  the  length  of  the  transmission  and  the 
percentage  of  line  loss.  A  pole  line  changes  in  first  cost  with  the 
length  of  the  transmission,  but  is  nearly  independent  of  the  other 
factors.  Line  conductors,  for  a  fixed  maximum  percentage  of  loss  vary 
in  first  cost  directly  with  the  square  of  the  length  of  the  trans- 
mission and  with  the  rate  of  the  transmission ;  but  their  first  cost 
decreases  as  the  percentage  of  line  loss  increases  and  as  the  square 
of  the  voltage  of  transmission  increases.  Applications  are  made  to 
numerical  examples.  The  distance  over  which  energy  may  be  trans- 
mitted at  a  given  rate,  with  a  fixed  percentage  of  loss  and  a  con- 
stant weight  of  copper,  increases  directly  with  the  voltage  em- 
ployed.— Cassier's  Mag.,  October. 

Mine  Hoist. — An  illustrated  description  of  an  electrically-driven 
mine  hoist,  exhibited  by  Siemens  &  Halske  at  the  Dusseldorf  ex- 
hibition. It  is  designed  to  hoist  9,200  lbs.  of  coal  at  each  lift,  from 
a  depth  ultimately  of  1,640  feet.  A  main  shaft  carries  at  its  center 
the  rope  sheave  and  brake  drum,  at  each  side  of  which  is  located 
an  electric  motor  of  1,400  maximum  horse-power  each.  These 
motors  may  be  connected  in  series  or  in  parallel,  and  thus  be  worked 
at  full  or  half  speed,  and  in  case  of  accident  to  one  motor,  work 
may  be  continued  with  the  other.  By  various  combinations  (not 
described)  of  the  storage  battery  and  alterations  of  the  field  current, 
speeds  of  2,  4,  5,  6,  8,  10,  12,  16  and  20  meters  per  second  can  be 
obtained  without  loss  of  energy,  and  practically  any  intermediate 
speed  may  be  obtained  with  slight  loss  from  the  rheostats.  Direct 
current   of  500  volts   is  used- — Am.   Mack.,   October  9. 

REFERENCES. 

Electric  Power. — Selby-Bigge. — The  first  parts  of  a  paper,  read 
before  the  Iron  and  Steel  Institute  at  Dusseldorf,  on  the  applica- 
tion of  electric  power  in  the  iron  and  steel  industries.  He  gives 
actual  facts  and  figures  from  practice,  on  the  saving  obtained  by 
the  use  of  electric  power,  and  a  table  of  details  concerning  motors 
for  various  mechanical  purposes. — Lond.  Elec.  Rev.,  September 
19,  26. 

Control  of  Electric  Motors  in  Factories. — Woodfin. — An  article 
discussing  mechanical  details  of  the  construction  of  starting  switches. 
Lond.  Elec.  Rev.,  September  19. 

Coupling  of  Machines. — Ehnert. — A  brief  illustrated  article  on 
the  mechanical  problems  involved  in  the  direct  coupling  of  prime 
movers   and   dynamos. — Zeit.   f.   Elek.,    September   28. 

Traction. 

Interurban  Electric  Railway  Car  Equipments. — Potter. — An  article 
in  which  he  first  points  out  the  effect  of  curves  on  train  resistance, 
and  gives  the  speed  at  which  cars  can  travel  around  curves  with 
safety,  which,  he  says,  roughly  in  miles  per  hour  is  the  square  root  of 
the  radius  of  the  curve  in  feet.  Grades,  provided  the  cars  can  coast 
at  the  bottom  of  the  grade,  do  not  materially  affect  the  power  con- 
sumption, but  especially  if  trailers  are  hauled,  they  become  of  ser- 
ious importance  in  determining  the  motor  capacity,  the  gear  ratio 
and  the  minimum  weight  on  drivers.  Under  ordinary  conditions  of 
track,  the  coefficient  of  friction  may  be  taken  from  15  to  18  per  cent, 
of  the  weight  on  drivers,  and  two  miles  per  hour  per  second  is  a 
reasonable  maximum  for  comfortable  acceleration.  The  speed  curve 
should  be  concaved  at  the  beginning  instead  of  being  a  straight  line, 
to  insure  comfort  to  passengers,  just  as  the  braking  curve  is  con- 
cave at  the  end.  If  the  grades  exceed  5  per  cent.,  or  if  the  acceleration 
exceeds  1^4  miles  per  hour  per  second,  four  motors  will  be  found  es- 
sential (with  a  four-axle  car)  for  reliable  service.  Two  motor  equip- 
ments (for  a  four-axle  car)  will  have  a  slightly  higher  efficiency, 
but  four  motors  of  the  same  total  power  rating  will  perform  a  faster 
schedule  for  the  same  temperature  rise  because  the  total  radiating 
surface  of  four  motors  is  greater.  The  writer  recommends  a  truck- 
wheel  base,   for  high-speed  work,  of  7  feet  rather  than  the  more 


corrmon  standard  of  6  feet,  as  this  will  provide  room  for  200-hp 
motors,  large  axles  and  an  ample  bolster,  and  special  attention  should 
be  given  to  the  method  of  wiring  and  installation  of  motors  to  see 
that  no  danger  of  fire  results.  The  cables  should  preferably  be 
carried  in  a  non-inflammable  conduit  of  asbestos  compound  rather 
than  in  metal  ducts,  as  the  former  will  not  maintain  an  arc.  All  parts 
of  the  flooring  of  the  car  near  the  motor  should  be  of  asbestos  com- 
pound. The  writer  then  discusses  the  subject  of  fuses,  car  switches 
and  the  trolley  wheel,  which  latter  has  shown  a  surprising  capacity 
for  high-speed  work.  A  single  trolley  wheel  can  be  depended  upon 
to  carry  200  amperes  at  60  miles  per  hour,  400  amperes  at  30  miles 
per  hour,  and  800  amperes  at  10  miles  per  hour.  For  heavy  high- 
speed service  the  third-rail  is  more  desirable  than  the  trolley. — St. 
R'y  Jour.,  October  4,  and  Int.  Ed.,  October. 

Detroit. — An  article  on  overhead  construction  and  electric  power 
distribution  in  Detroit.  On  the  Flint  division  an  inverted  rotary  of 
250  kw  is  installed  in  the  direct-current  power  station.  Current  is 
transmitted  at  i5,obo  volts  over  two  circuits  of  aluminum  wire  as  far 
as  48  km.  The  rotaries  in  the  substations  on  this  division  are  started 
as  direct-current  motors  from  the  trolley  line,  and  when  run  to  as 
high  a  speed  as  possible  are  thrown  into  the  three-phase  circuit.  The 
other  lines  are  fed  by  direct-current  and  boosters.  The  city  system 
is  supplied  from  two  stations  adjoining  each  other,  and  a  diagram 
shows  the  method  of  connecting  the  bus-bars  together.  The  switch- 
board of  these  two  stations  have  three  sets  of  bus-bars,  allowing 
three  different  voltages,  viz.,  625,  575  and  550.  Full  details  are  given 
also  of  the  circuit  breakers,  feeders,  etc. — St.  R'y  Jour.,  October  4, 
and  Int.  £c?.,  October. 

Track  Maintenance. — An  illustrated  article  on  track  construction 
and  maintenance  in  Detroit.  The  cost  of  maintenance  on  interurban 
track  falls  between  $7.50  per  mile  per  month  in  winter  and  $12  in 
summer.  All  of  the  rail  is  60  to  70  lbs.  T,  and  the  joints  seem  to  be 
in  very  good  condition.  Some  trouble  has  been  experienced  with 
rails  60  feet  in  length  from  drawing  apart  on  grades,  but  in  other 
respects  they  are  considered  more  desirable  than  shorter  rails.  Illus- 
trations also  show  an  electric  shoveler,  for  shoveling  gravel  on  con- 
struction work ;  it  was  made  in  the  shops  of  the  company,  and  saves 
the  wages  of  six  men.  Another  illustration  is  of  a  semaphore  signal. 
for  switches,  which  shows  "clear"  only  when  the  switch  is  entirely 
closed.  At  the  steam  railroad  crossings,  interlocking  signals  and  de- 
railing switches  are  used.  Details  are  given  concerning  the  track 
construction. — St.  R'y  Jour.,  October  4,  and  Int.  Ed.,  October. 

REFERENCES. 

Motor  Power  and  Rolling  Stock  at  Detroit. — Farmer. — A  descrip- 
tion in  detail  of  the  stations  of  the  traction  company  of  Detroit,  of 
which  there  are  six.  The  two  largest  are  adjoining  each  other,  and 
their  bus-bars  can  be  connected.  The  heaviest  interurban  car  of 
the  company  weighs  about  33  tons,  loaded.  All  express  and  freight 
matter  is  carried  on  special  cars.  The  construction  of  the  rolling 
stock  is  described  in  detail.  The  interurban  cars  are  usually  heated 
with  hot  water,  and  the  city  cars  by  hot  air  or  electric  heaters.  The 
illustrated  trolley  wheels,  used  in  the  city,  are  self-oiling.  Views  are 
also  shown  of  a  machine  for  rewinding  old  field  coil  wires.  When 
the  field  coil  becomes  defective,  the  insulation  is  burned  off  in  the 
fire  and  then  the  machine  illustrated  rewinds  it.  In  the  latest  machine, 
instead  of  burning  off  he  insulation,  it  is  cut  off  by  the  machine 
which  is  fitted  with  a  pulley  with  a  corrugated  steel  face. — St.  R'y 
Jour.,  October  4,  and  Int.  Ed.,  October. 

Surface  Contact  Systems. — Lordereau  ;  Dotter. — RepLes  to  criti- 
cal remarks  made  by  Paul  in  a  recent  article. — L'Ind.  Elec.  Sep- 
tember 25. 

Berlin. — Perkins. — An  illustrated  article  on  the  latest  develop- 
ments of  the  Berlin  elevated  and  underground  railway. — Elec.  Rev., 
October  11. 

Installations,  Systems  and  Appliances. 

German  Central  Station. — A  description  of  the  new  station  of  Er- 
langen.  The  three-wire  system  with  440  volts  between  the  outers 
is  used.  The  capacity  of  the  station  is  at  present  420  hp.  The  dyna- 
mos are  driven  by  gas  engines.  There  is  a  storage  battery  of  272 
cells,  giving  648  amp.-hours  if  discharged  in  three  hours.  The  re- 
sults of  the  tests  of  the  gas  engines  are  given. — Zeit.  f.  Elek.,  Sep- 
tember 14. 

reference. 

Single-Phase  Plant.— An  illustrated  article  on  the  single-phase 
pumping  plant  of  the  Hammersmith  Vestry,  England,  where  a  single- ' 
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phase  traveling  crane  is  also  installed. — Lend.  Elec.  Rev.,  Septem- 
ber 26. 

Electro-Physics  and  Magnetism. 

Sparking  Distances  in  Oils. — Jona. — An  account  of  tests  of  a  large 
number  of  various  oils  with  respect  to  their  "dielectric  strength." 
The  charges  .vcre  derived  from  an  alternating-current  transformer 
yielding  voltage  as  high  as  160,000.  The  oils  differ  greatly  in  their 
insulatmg  powers,  but  the  curves  indicating  the  relation  between 
voltage  and  nia.ximum  sparking  distance  all  tend  to  become  straight 
lines  at  voltages  higher  than  80,000.  Xatural  olive  oil  shows  the 
lowest  insulating  power.  Benzol  and  fused  parafllin  are  at  the  other 
extreme,  and  of  these,  benzol  shows  only  a  very  slight  increase  of 
sparking  distance  for  the  higher  voltages.  It  begins  at  44  cm.,  and 
rises  to  only  47  cm.  at  a  voltage  of  160,000.  The  sparking  distances 
in  air  show  a  very  much  greater  increase  with  voltage  than  those  in 
any  liquid,  but  they  also  tend  to  a  straight  curve  at  the  higher  volt- 
ages. All  dchsiccated  oils  show  a  smaller  change  of  sparking  dis- 
tances with  voltage  than  the  corresponding  oils  do  in  their  ordinary 
state.  Toluol,  .xylol  and  solution  of  colophony  in  xylol  have  nearlj 
the  same  insulating  power  as  benzol,  but  the  modern  vaseline  oils 
used  for  transformers  closely  approach  them.  Benzol  is,  in  any  case, 
too  dangerous  on  account  of  its  inflammability. — Atti.  Ass.  Elet.  It., 
No.  4,  i(j02;  abstracted  in  Lond.  Elec,  October  10. 

Electric  Spark  Gaps. — Lecher. — A  description  of  a  set  of  experi- 
ments, in  which  he  electrified  the  whole  secondary  of  an  induction 
coil  from  an  influence  machine,  and  then  worked  it  as  usual.  He 
found  that  the  brushes  usually  seen  on  the  positive  electrode  of  an 
induction  coil,  when  no  spark  can  pass,  are  enormously  increased 
when  the  whole  is  positively  electrified,  whereas  they  disappear  when 
the  electrification  is  negative.  The  results  are  probably  due  to  the 
fact  that  the  charge  of  the  influence  machine  eliminates  from  the 
air  of  the  spark-gap  one  or  the  other  kind  of  electrons. — Ann.  d. 
Phys.,  No.  10,  igo2;  abstracted  in  Ivond.  Elec,  October  10. 

Luminosity  and  the  Kinetic  Theory. —  Mtti.kr-Hurkk. — An  abstract 
of  a  British  Association  paper  on  "luminosity  and  the  kinetic  theory," 
in  which  he  points  out  that  the  phenomena  of  luminosity  are  accom- 
panied by  or  dependent  upon  the  formation  of  large  molecular  aggre- 
gates, which  act  as  centers  of  intense  molecular  force ;  and  that  the 
luminosity  results  from  the  bombardment  of  these  by  the  free  cor- 
puscles in  the  luminous  body,  which  in  virtue  of  these  powerful 
centers  of  force  acquire  a  great  velocity  under  their  attraction  and 
produce  collisions  of  considerable  violence. — Lond.  Eire.  Septem- 
ber 26. 

Luminescence  of  IVires  in  a  yacuunt. — Borg.mann. — An  account 
of  experiments  with  two  wires  in  a  vacuum  tube,  mounted  parallel 
to  the  axis  and  connected  to  an  induction  coil.  A  narrow  strip  of 
tin-foil  was  stuck  along  the  tube  outside.  He  describes  the  various 
phenomena  produced  by  connecting  one  or  both  of  the  wires  with  the 
induction  coil  and  exhausting  to  various  degrees  of  vacuum.  When 
both  wires  arc  connected  with  the  positive  pole,  with  a  spark  gap  in 
parallel  with  the  coil,  and  the  strip  of  tin-foil  not  earthed,  both  wires 
show  portions  of  luminous  lenses  at  right  angles  to  the  axis  of  the 
tube  ;  at  smaller  pressures,  the  lenses  are  changed  into  cylindrical 
sheaths  of  violet  light  surrounding  the  wires.  When  both  wires 
arc  connected  to  the  negative  pole,  and  the  tin-foil  is  earthed,  two 
luminous  surfaces  appear  between  the  tin-foil  and  each  wire,  while 
at  lower  pressures  there  are  longitudinal  sheaths  of  light  inter- 
rupted by  dark  rings. — Phys.  Zeit.,  September  15:  abstracted  in 
Lond  Elec.  October  10. 

f.ongitiidinal  MoKncttzation  of  Afi'citd.— Williams  .\n  accoimt 
of  an  experimental  investigation  of  the  fact  that  the  length  of  a 
nickel  wire  is  diminished,  while  its  electrical  resistance  is  increa^-ed 
by  longitudinal  magnetization.  When  these  effects  are  represented 
in  curves  showing  the  change  of  length,  or  resistance,  as  a  function 
of  the  magnetizing  field,  it  is  found  that  the  two  curves  bear  a  very 
striking  resemblance  to  each  other.  Tie  has  continued  the  inve•^ti- 
gations  of  the  relation  between  these  two  effects  the  results  being 
given  in  tables  and  diagrams — Phil.  Mag..  October. 

Elasticity  iuk^  Magnetism. — Honda.  Shimizu.  and  Kusakabk.  - 
An  account  of  an  cxperitnental  investigation  of  the  change  of  the 
modulus  of  elasticity  of  ferromagnetic  substances,  by  magnetization. 
It  has  been  generally  admitted  that  the  eflfect  is  small,  and  former 
experimenters  fotind  that  magnetization  increases  slightly  the  modu- 
lus of  elasticity  in  iron  and  nickel,  and  that  the  change  increases  with 
the  magnetizing  force     They  have  experimented  with  soft  iron,  steel. 


wolfram  steel,  nickel  and  cobalt.  The  results  are  given  in  tables 
and  diagrams.  The  results  obtained  for  iron,  steel  and  nickel  are 
far  greater  than  those  given  by  former  experimenters.  The  modulus 
of  elasticity  of  nickel  decreases  in  weak  fields. — Phil.  Mag.,  October. 

REFERENCE. 

/  acuuin  Tube  Discharge. — Skinner. — An  account  of  a  theoretical 
and  experimental  investigation  of  the  conditions  controlling  the  drop 
of  potential  at  the  electrodes  in  vacuum-tube  discharge.  He  discusses 
the  variation  of  the  anode  drop  with  the  potential  gradient  in  the 
positive  column,  the  anti-cathode  effects,  the  effect  of  tin-foil  coating 
on  the  tube  surrounding  the  cathode,  the  effect  of  a  magnetic  field 
on  the  electric  drop,  and  the  effect  of  a  magnetic  field  on  the  anode 
drop.— Phil.  .Mag.,  October. 

Electro-Che.mistry  and  Batteries. 

Lead  Refining. — Ulke. — .\n  article  on  the  Bett-  electrolytic  pro- 
cess of  refining  lead  bullion,  which  is  said  to  have  a  low  working 
cost  and  a  high  efficiency,  and  which  is  worked  at  a  plant  of  about 
10  tons  daily  capacity.  The  process  is  based  on  the  solubility  of 
lead  in  an  acid  solution  of  lead  fluosilicate,  from  which  very  pure 
lead  is  said  to  be  deposited  with  impure  anodes  at  a  very  low  cost. 
The  fall  in  potential  between  tanks  is  only  0.2  volt.  A  current  den- 
sity of  14  amperes  has  given  the  most  satisfactory  results,  .\ccord- 
ing  to  the  inventor,  each  ton  of  lead  refined,  including  casting  of 
anodes,  requires  the  burning  of  210  lbs.  of  fuel.  The  silver  slimes 
obtained,  averaging  about  8.000  ozs.  of  gold  and  silver  per  ton,  are 
now  treated  at  the  Seattle  Smelting  and  Refining  Works. — Eng.  &■ 
Mining  Jour.,  October  11. 

Chlorates. — J.  B.  C.  Kershaw. — A  second  article  on  the  electro- 
lytic manufacture  of  chlorates.  He  discusses  the  Corbin  cell  and  the 
Franchot  &  Gibbs  cell,  and  makes  some  remarks  on  the  efficiency  of 
the  various  processes.  He  gives  an  estimate  of  the  cost  of  chlorate 
of  potash,  made  in  a  3.000-hi)  hydroelectric  plant,  producing  1,600 
metric  tons  of  chlorate ;  the  cost  per  pound  of  chlorate  is  4.7  cents. 
He  gives  a  summary  of  numerous  laboratory  investigations  bearing 
on  the  theory  of  chlorate  cell  and  various  practical  results  which 
have  been  obtained.  Foerstcr  and  Mueller  state  that  the  best  effi- 
ciency is  obtained  when  an  electrolyte  is  used  containing  sodium 
chromate  and  free  hydrochloric  acid,  in  conjunction  with  a  spongy 
platinum  electrode.  Under  thesj  conditions  two-thirds  of  the  chlor- 
ide present  in  the  cell  can  be  converted  into  chlorate  with  a  current 
efficiency  averaging  over  94  per  cent. — Elec.  Rez..  October  11. 

Trilbelhorn  Storage  Battery. — An  illustrated  description  of  this 
lead  cell,  made  in  Switzerland.  It  is  said  to  be  used  in  factories, 
hotels  and  central  stations.  Its  characteristic  feature  is  the  arrange- 
ment of  the  cells,  which  are  in  the  form  of  conical  leaden  dishes,  one 
above  the  other.  The  upper  side  of  each  dish  is  positive,  the  lower 
negative.  The  active  material  is  keyed  in  peculiarlj*  formed  furrows 
on  both  sides  of  the  dishes.  The  charging  voltage  increases  to  2.75, 
and  the  discharge  voltage  decreases  to  1.85  at  slow  discharge,  and  to 
1.72  at  fast  discharge.  The  amp.- hour  efficiency  is  in  the  average 
90  to  92  per  cent.,  the  watt-hour  efficiency  68  to  70  per  cent. — Elek. 
Neu.  Ans.,  October  i. 

references. 

Tree  Ions. — Ol.skn. — .Xn  account  of  an  experuncntal  mvestigation 
into  the  existence  of  free  ions  in  aqueous  solutions  of  electrolytes. 
His  experiments  are  based  on  the  following  considerations:  It  is 
believed  that  an  electrostatic  charge  attracts  and  repels  the  unlike 
.md  like  charged  ions,  respectively ;  and  as  it  is  the  ions  which,  in 
giving  up  their  charge,  produce  a  current,  then  if  these  ions  can  be 
guided  by  an  electrostatic  charge,  we  should  get  a  current  with  elec- 
trodes indifferent  to  the  solution,  and  be  able  to  detect  it  with  a  suffi- 
ciently delicate  galvanometer. — Am.  Jour.  Sc.  October. 

Copper  Refining. — Du.tour.— An  illustrated  popular  article  on 
copper  refining  — /  (7  Nature.  September  20 

Units,  Measurements  and  Instruments. 

Allernating-Cunent  I'oltagc  Selector. — HF.TNKr. — An  illustrated 
description  of  an  instrument,  which  is  to  be  used  for  calibrating  alter- 
nating-current instruments  and  for  alternating-current  tests  of  any 
kind,  in  which  an  easy  variation  of  the  voltage  is  desirable  The  in- 
strument is  essentially  a  transformer,  which,  however,  has  not  two, 
but  a  large  number  of  windings  of  suitably  selected  number  of  turns 
and  cross  sections :  they  are  connected  like  the  resistances  in  a  resist- 
ance box.  which  are  varied  by  putting  in  or  taking  out  plugs :  in  the 
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present  case  the  voltage  can  be  varied  in  sufficiently  small  steps 
and  in  an  economic  way.  This  is  especially  suitable  for  calibrating 
ammeters  or  other  apparatus  with  large  currents  and  low  voltage. — 
Elek.  Zeit.,  October  2. 

Telegraphy,  Telephony  and  Signals. 

Light  Telephony. — Ruhmer. — An  illustrated  account  of  some  re- 
cent experiments  with  "light  telephony."  He  has  succeeded  in  getting 
good  communication  over  a  distance  of  7  km  (4^  miles).  As  has 
been  noticed  before  in  the  Digest,  the  principle  is  as  follows :  at  the 
transmitting  end  the  sounds  spoken  into  microphone  generate  varia- 
tions of  the  current,  which  are  superposed  on  the  direct  current  from 
a  storage  batterj',  feeding  an  arc  lamp.  This  gives  the  phenomenon  of 
the  sparking  arc,  and  the  light  intensity  of  the  arc  lamp  follows  the 
vibrations.  The  vibrating  light  rays  arc  made  parallel  Ijy  a  parabolic 
searchlight  reflector,  and  transmitted  to  the  receiving  station,  where 
they  fall  upon  a  reflector  in  the  optical  axis  of  which  there  is  a 
cylindrical  selenium  cell ;  this  cell  is  connected  in  series  with  a  battery 
and  two  telephones.  If  the  selenium  cell  is  sensitive  enough  the  trans- 
mitted sounds  are  reproduced.  It  is  necessary  to  use  such  a  current 
at  the  transmitting  station  for  feeding  the  arc  lamp,  that  the  illumin- 
ation of  the  selenium  cell  is  at  the  point  of  its  maximum  sensitive- 
ness. He  uses  4  to  5  amperes  for  transmission  over  i  to  2  km,  8  to 
10  amperes  for  3  to  4  km  and  12  to  16  amperes  for  5  to  7  km;  the 
greater  the  distance,  the  more  light  is  needed  at  the  transmitting 
station,  in  order  to  keep  the  illumination  of  the  selenium  cell  at  the 
most  favorable  point.  He  finds  that  the  relatively  short  wave  lengths 
of  the  spectrum  are  the  most  active  in  the  phenomenon  of  the 
"sparking  light."  The  construction  of  the  selenium  cell  is  the  prin- 
cipal point,  and  he  promises  a  description  of  bis  cells  in  the  near 
future.  He  says  his  cells  are  at  least  as  good  as  the  one  used  by 
Simon,  which  has  a  resistance  of  533,000  ohms,  and  is  reduced  to 
26,000  ohms  with  an  illumination  of  400  lux.  In  the  author's  cell, 
thin  layers  are  used.  After  having  been  illuminated,  the  original 
resistance,  which  corresponds  to  darkness,  is  reproduced  within  a 
few  minutes.  His  experiments  were  made  on  the  Wannsee,  and  are 
said  to  have  given  very  satisfactory  results.  He  thinks  light  tele- 
phony has  a  practical  future  for  use  in  the  army  and  navy. — Elek. 
Zeit.,  September  25. 

Miscellaneous. 

Physiological  Effects  of  Rdntgcn  Rays. — Oudin.— A  full  account 
of  the  pathology  and  treatment  of  the  skin  disease  radio-dermatitis, 
which  is  the  consequence  of  excessive  exposure  of  the  skin  to  Ront- 
gen  or  Becquerel  rays.  It  is  a  painful  and  troublesome  malady,  which 
may  last  for  18  months,  and  is  difficult  to  cure.  As  regards  treat- 
ment, nothing  has  yet  been  found  capable  of  stopping  the  develop- 
ment of  the  disease.  The  electric  effluvium  and  red  light  appear  to 
accelerate  the  course  of  heating,  and  it  is  supposed  that  red  light 
would,  to  a  certain  extent,  counteract  the  effects  of  Rontgen  rays, 
as  they  somewhat  resemble  the  eflfects  of  ultra-violet  light.  Besides 
this  acute  radio-dermatitis,  which  is  practically  confined  to  over- 
exposed patients,  there  is  a  "chronic  radio-dermatitis,"  which  attacks 
the  operators  and  affects  more  especially  the  fingers.  He  uses  fencing 
gloves,  containing  a  padding  of  very  fine  brass  wire,  to  protect  his 
hands. — Arch,  d'  Elec.  Med.,  September;  abstracted  in  Lond.  Elec, 
October  10. 


New  Books. 


Die  Gleichstrommaschine.  Theorie,  Konstruktion,  Berechnung, 
Untersuchung  und  Arbeitsweise  Derselben.  By  E.  Arnold.  Berlin  : 
Julius  Springer.    555  pages,  421  illustrations.    Price,  16  marks. 

This  work  is  in  character  a  classic,  and  constitutes  by  far  the  most 
thorough  and  able  discussion  of  the  modern  direct-current  dynamo 
that  the  reviewer  has  seen.  With  characteristic  painstaking,  the 
author  reduces  every  feature  of  dynamo  theory  to  its  simplest  aspect 
and  considers  each  feature  first  alone  and  then  in  its  relation  to  other 
features.  In  contrast  to  the  frequently-encountered  method  of  re- 
quiring the  reader  to  supply  missing  links  in  an  exposition,  Prof. 
Arnold's  explanations  are  in  many  instances,  perhaps,  unnecessarily 
exhaustive,  but  in  every  instance  complete  and  lucid.  In  common 
with  other  technical  writers,  however,  he  goes  to  the  trouble  of  filling 
many  pages  with  rudimentary  material  that  is  superfluous  to  anyone 
capable  of  understanding  the  main  parts  of  the  book. 

The  first  engineering  information  reached  by  the  reader  is  on  the 


theory  of  armature  windings,  which  is  treated  very  elaborately.  Fol- 
lowing this  is  a  discussion  of  potential  equalizing  cross-connections 
for  multipolar  armatures,  which  is  given  the  same  elaborate  treat- 
ment. 

Chapter  VI  is  devoted  to  potential  differences  between  neighboring 
armature  coils  side  by  side  and  between  adjacent  commutator  seg- 
ments, with  various  types  of  winding;  Chapter  VII,  to  ring  windings 
with  parallel  series  and  mixed  connections;  Chapter  VIII,  to  drum 
armatures  with  similar  windings;  Chapter  IX,  to  the  disc  winding 
and  the  Desroziers  and  P'ritsche  disc  armatures ;  Chapter  X,  to  open- 
circuit  armatures;  Chapter  XI  (which  might  as  well  have  been 
omitted),  to  the  three  types  of  field  winding  series,  shunt  and  com- 
pound; Chapter  XII,  also  superfluous,  to  a  elementary  comparison 
of  the  dynamo  and  motor ;  Chapter  XIII  is  a  short  description  of 
different  types  of  field  magnets. 

Chaptei  XIV,  on  the  calculation  of  the  magnetization  curve  of  a 
dynamo,  is  more  academic  than  practical.  The  treatment  of  the  prob- 
lem is  beautiful,  but  it  is  doubtful  if  any  designer  outside  of  Ger- 
many ever  goes  through  the  appalling  task  of  calculating  air-gap  ex- 
citation with  allowances  for  flux  paths  into  the  slot  edges  of  arma- 
ture teeth  and  the  plane  end  surface  of  ;he  core.  Field  magnet  leak- 
age also  forms  part  of  the  problem,  and  receives  the  same  exhaustive 
treatment  that  is  accorded  air-gap  excitation. 

Chapters  XV  to  XXI  constitute  the  most  valuable  portion  of  the 
book,  and  contain  a  superb  analysis  of  armature  reaction,  commuta- 
tion, air-gap  flux  distribution,  magnet  pole  construction,  and  the  re- 
lations of  all  these  factors  to  each  other.  It  is  impracticable  to  do 
justice  in  a  book  review  to  these  chapters;  they  are  simply  a  master- 
piece. Chapter  XXI  concludes  with  a  discussion  of  the  compensating 
windings  of  Sayers,  Fischer-Hinnen,  Ryan  and  others.  The  remain- 
ing chapters  are  devoted  to  Characteristic  Curves;  Copper,  Iron, 
Commutator  and  Mechanical  Losses ;  the  heating  of  field  magnet  coils 
and  armatures,  and  their  radiating  surfaces. 


Electric  Incandescent  Lighting.     By  Edwin  J.  Houston,  Ph.  D., 
and  A.  E.  Kennelly,  Sc.  D.     Second  Edition,  Enlarged.     New 
York:    Electrical   World   and   Engineer.     508  pages.   161    illus- 
trations.    Price,  $1.00. 
Four  chapters  have  been  added  to  the  second  edition  of  this  work, 
in  which  are  considered  240-volt  lamps,  Nernst  lamps,  the  vacuum 
tube  lighting,  photometry  of  incandescent  lamps,  and  incandescent 
lighting  for  railroad  trains.     The  chapter  on  the  Nernst  lamp  gives 
the  theory  of  that  lamp,  and  the  Cooper-Hewitt  lamp  is  described  in 
the  chapter  on  vacuum  tube  lighting.     In  the  chapter  on  the  photo- 
metry of  the  incandescent  lamp,   the  principles  are  explained  and 
brief  directions  for  testing  given. 


Naturlehre.  By  Dr.  Alois  Lanner.  Wien:  Jos.  Roth'schen  Ver- 
lagsbuchhandlung.     377  pages,  Z77  illustrations. 

This  modern  work  on  physics  is  intended  for  use  by  the  upper 
classes  in  the  gymnasia  in  Germany,  and  follows  more  or  less 
closely  the  lines  laid  down  in  the  recommendations  of  the  German 
Imperial  Bureau  of  Education  about  two  years  ago.  As  at  that  part 
of  their  course  the  student,  have  not  yet  taken  up  the  calculus  or 
gone  fat  into  trigonometry,  the  former  is  not  used  at  all  in  the  book, 
although  the  latter  is  briefly  mentioned  under  "Astronomy."  Algebra 
is  liberally  used  where  necessary  and  vectors  are  handled  on  a.i  early 
page,  but  as  a  whole  there  is  little  of  a  mathematical  character  to  be 
waded  through. 

Somewhat  unusual  from  the  viewpoint  in  this  country  is  the  in- 
clusion of  chapters  on  chemistry  and  "Cosmic  Physics."  The  former 
is  of  a  length  of  30  pages,  mostly  closely  printed,  and  its  extremely 
simple  character  and  the  descriptions  of  the  more  important  proper- 
ties of  the  elements  that  it  contains  make  it  of  undoubted  value. 

Even  organic  chemistry  receives  some  mention,  and  while  this  is 
necessarily  of  the  most  elementary  character  it  can  by  no  means  be 
considered  out  of  place.  Under  "Cosmic  Physics"  are  included  as- 
tronomy, physical  geography  and  meteorology,  the  former  being  par- 
ticularly well  handled  under  the  circumstances. 

The  electrical  section  is  thoroughly  modernized,  the  Rontgen  and 
Becquerel  rays,  wireless  telegraphy  and  multiphase  transmission  of 
energy  all  finding  place.  We  note  a  curious  lapse  in  the  chapter  on 
electrical  measuring  apparatus  in  that  while  instruments  of  the 
solenoid,  hot  wire  and  dynamometer  types  are  named,  there  is  no 
mention  of  the  D'Arsonval  type  that  is  now  in  almost  universal  use 
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for  direct-current  measurements  in  this  country  as  well  as  abroad. 

No  specific  forms  of  apparatus  for  the  demonstration  of  physical 
actions  and  laws  are  given,  all  illustrations  of  this  kind  being  ele- 
mentary and  often  only  diagrammatic.  This  is  in  many  respects  a 
good  feature,  as  it  avoids  the  confusion  that  often  arises  in  the 
students'  minds  when  the  book  apparatus  and  that  of  the  lecture- 
room  are  of  different  appearance.  The  number  of  the  illustrations  is, 
however,  great,  in  order  that  some  idea  of  the  devices  may  be  had, 
even  if,  as  is  often  the  case,  there  is  no  apparatus  of  the  type  required 
in  the  lecture-room's  collection. 


BOOKS   RECEIVED. 

Matkhials  ok  Machi.nes.  By  Albert  W.  Smith.  New  York:  John 
Wiley  &  Sons.     142  pages,  17  illustrations.     Price,  $1.00. 

Eleme.nte  der  Elektrotechnik.  By  Moriz  Kohn.  Leipzig  und 
Wien :  Franz  Deuticke.  108  pages,  121  illustrations.  Price, 
2.50  marks. 

MEcnA.Mcs-PROiiLK..MS.  By  Frank  B.  Sanborn.  New  York:  En- 
gineering News  Publishing  Company.  155  pages,  60  illustrations. 
Price,  $1.50. 

Die  Wechselstromtechnik.  Herausgegebcn  von  E.  Arnold. 
Berlin:  Verlag  von  Julius  Springer.  425  pages,  263  illustra- 
tions.    Price,  12  marks. 

Alternating-Current  Machines.  By  Samuel  Sheldon,  Ph  D., 
and  Hobart  Mason,  B.  S.  New  York :  D.  Van  Nostrand  Com- 
pany.    259  pages,    184   illustrations.      Price,   $2.50. 

AuFCABEN  Aus  DER  Elektrotechnik  Nebst  Dered  Losungen.  By 
Dr.  Phil.  E.  Mullendorff.  Berlin  W :  Verlag  von  Georg  Sie- 
mens.    113  pages,  14  illustrations.    Price,  2.50  marks. 

Das  Selen  und  Seine  Bedeutung  fur  Die  Elektrotechnik.  By 
Ernst  Ruhmcr.  Berlin:  Verlag  der  Administration  der  Fachzeit- 
schrift  Der  Mechaniker.  57  pages,  49  illustrations.  Price.  2.40 
marks. 

A  Graphic  Method  for  Solving  Certain  Questions  in  Arithmetic 
OR  Algebrra.    By  George  L.  Vose.    Second  Edition.    New  York : 

D.  Van  Nostrand  Company.  62  pages,  29  illustrations.  Price, 
50  cents. 

The  Electric  Telephone.     By  Edwin  J.  Houston,  Ph.  D.,  and  A. 

E.  Kcnnclly,  Sc.  D.  Second  Edition,  Enlarged.  New  York: 
Electrical  World  and  Engineer.  453  pages,  152  illustrations. 
Price,  $1.00. 

Galvanic  Batteries,  Their  Theory,  Construction  and  Use.  Com- 
prising Primary,  Single  and  Double-Fluid  Cells,  Secondary  and 
Gas  Batteries.  By  S.  R.  Bottone.  London :  Whittaker  &  Co. 
376  pages,  144  illustrations.     Price,  5  shillings. 

The  Electro-Plating  and  Electro-Refining  of  Metals.  Being  a 
New  Edition  of  Alexander  Watt's  "Electro-Deposition."  Re- 
vised and  Largely  Rewritten.  By  Arnold  Philip.  New  York: 
D.  Van  Nostrand  Company.  680  pages.  160  illustrations,  14 
tables.     Price,  $4.50. 


Electrical  Testing  Laboratory. 


The  La<         ,,      . 
1         of  th<"P   Icsting  Bureau  is  a  company  incorporated  under  the 
-     ,  .     Mow'  -S^^'^  o^  New  York,  with  headquarters  at  No.   14  Jay 
n    )•  d'wav  an    ^"""^   City      This   Iocati<in,   near   the   Hudson    River, 
f  •!  ctricil  nu^  Diiaiic  Street,  is  conveniently  situated  for  the  visits 
.      ^  tcstii."  ''^  *''*^  down-town  neighborhood.    The  company  also 
"  The  original  p«  '^'-''''O"  »*  Harrison.  Now  Jersey, 
cent  lamps  supplieoP'^'^''  "f  '•''^  bureau  was  the  testing  of  incandes- 
Asvociation  of  Edisc '^>'  "i*"  Hdi^on  Ump  Works,  at  Harrison,  to  the 
as  to  quality  and  life  "  Ulimiinating  Companies,  under  specifications 
testing  laboratory  at  I-  The  bureau  had.  therefore,  originally  but  one 
life  testing  depart mentfairison.  with  a  photometer  room  and  a  lamp- 
upwards  of  25.000.000  o    Since  that  time  the  company  has  inspected 
candle-power  and  life  hiif  incandescent  lamps,  and  has  measured  the 

The  succes.s  attending  tory  of  over  125.000  sample  lamps, 
company  to  extend  its  ficli*-  operation  of  the  bureau  has  causes!  the 
Edison    Illuminating   Com^  oi  operation  beyond  the  Association  of 
public  for  the  testing  not  oiV'nics.   .nnd    to   come   before   the   general 
apparatus,  cables,  supplies  Jx  of  incandescent  lamps,  but  of  electrical 

The  l.iboratory  of  the  corfid  electrical  machinery  generally, 
the  building  at  No.  14  Jaypany  is  on  the  6th.  7th  and  8th  floors  of 
Street.    Each  floor  measures  90  feet  x 


2Z  feet.  On  the  8ih  floor  are  the  offices,  and  also  a  general  electrical 
laboratory,  equipped  with  the  requisite  portable  instruments  as  well 
as  instruments  and  apparatus  of  precision.  Among  the  latter  may  be 
mentioned  an  accurately-adjusted  Wheatstone  bridge  of  the  Anthony 
pattern,  wound  with  manganin  wire;  a  Thomson  double  bridge  by 
Wolff,  of  Berlin,  for  the  measurement  of  low  resistances  and  of 
the  conductivity  of  specimens  of  wire;  potentiometers  by  Leeds  & 
Company,  of  Philadelphia,  and  by  Wolff,  with  a  complete  outfit  oi 
standard  cells  and  with  the  requisite  chemicals  and  apparatus  for 
the  preparation  of  standard  cells ;  a  complete  set  of  maganin  resist- 
ances by  Wolff,  running  from  o.oooi  ohm  to  100,000  ohms,  which  are 
used  as  standards  of  resistance,  and,  in  connection  with  the  potentio- 
meter, for  the  accurate  measurement  of  direct  currents  up  to  2,000 
amperes ;  the  platinum  dishes  and  sensitive  balance  required  to  make 
standardizations  by  the  silver  voltameter.  For  alternating-current 
measurements,  besides  a  very  complete  set  of  portable  and  semi-  port- 
able voltmeters,  ammeters  and  wattmeters,  there  is  a  Rowland  elec- 
tro-dynamometer, with  shunt  box,  by  which  a  great  variety  of  A.  C 
work  can  be  done,  including  much  of  which  is  entirely  outside  of  the 
range  of  the  ordinary  instruments.  Standard  condensers,  keys,  sec- 
ohmmeters,  et  cetera,  are  at  hand  for  cable  testing,  determining  co- 
efficients of  induction,  capacity,  etc.  .-Mternating-current  instruments 
are  checked  or  standardized  by  reference  to  standardized  direct- 
current  instruments,  using  reactanceless  transfer  instruments.  The 
standard  photometer,  which  is  equipped  for  making  all  kinds  of 
photometric  measurements,  is  also  on  this  floor.  The  accessory  ap- 
paratus for  correcting  measurements  made  with  the  Hefner  amylace- 
tate  lamp  and  the  lo-cp  pentane  lamp,  taking  account  of  atmospheric 
conditions,  is  also  at  hand. 

On  the  "th  floor  are  300  cells  of  accumulator,  arranged  in  several 
batteries,  and  used  for  testing  purposes.  On  this  floor  are  also  a 
small  converter,  which  can  be  driven  by  storage  battery  current  to 
furnish  alternating  current  for  making  instrument  checks,  and  vibra- 
tion-free meter  boards,  with  the  necessary  arrangement  for  making 
accurate  tests,  and  complete  laboratory  investigations  on  recording 
electricity  supply  meters,  using  current  from  storage  batteries.  There 
is  also  suitable  space  for  testing  heavier  apparatus. 

On  the  6th  floor  are  the  motor-dynamo,  which  supplies  current 
to  lamps  on  life  test,  working  photometers  for  life-test  measurements, 
and  the  racks  on  which  lamps  on  life  test  are  set  up  to  bum.  These 
racks  are  at  present  capable  of  holding  and  supplying  1,100  incan- 
descent lamps.  The  various  pressures  required  are  supplied  to  these 
lamps  from  a  special  sectional  transformer,  the  e.  m.  f.  of  wh'.ch  is 
controlled  by  an  attendant  constantly  on  duty.  Any  integral  volt- 
age can  be  steadily  maintained  between  100  and  150  volts  The  finer 
adjustments  of  voltage  on  individual  lamps  are  made  by  placing 
suitable  resistances  in  series  with  them. 

The  routine  of  incandescent  lamp  testing  as  usually  practiced  by 
the  bureau  is  as  follows: 

When  lamps  are  purchased  from  a  manufacturer  in  large  quan- 
tities, under  the  supervision  of  the  bureau,  an  inspector  is  sent  by  the 
bureau  to  the  lamp  factory,  and  the  lamps  are  there  examined  for 
physical  defects.  A  number  of  sample  lamps  arc  selected  at  random 
from  each  barrel,  and  these  lamps  are  tested  in  respect  to  accuracy 
of  rating,  their  candle-power  and  watts  per  candle  being  measured 
From  each  accepted  barrel  of  lamps,  the  sample  lamp  is  selected  which 
most  nearly  represents  the  average  qualities  of  the  group.  The  test 
lamps  thus  selected  are  sent  to  the  bureau  in  Jay  Street.  New  York, 
are  carefully  photomctered  and  are  set  up  to  burn  at  exactly  their 
proper  respective  pressures  on  the  life-testing  rack.  Their  perform- 
ance is  carefully  notcxl  at  the  specified  constant  voltage  from  day  to 
day.  frequent  photometer  measurements  being  made  to  ascertain  their 
behavior  as  to  candle-power  at  diflfcrcnf  periods  of  life.  .ATs  soon 
.Ts  a  lamp  falls  to  80  per  cent,  of  its  normal  candle-power,  its  life 
test  is  ended.  The  blackening  of  the  bulb,  the  discoloration  of  the 
filament,  the  maintenance  of  the  vacuum  and  other  characteristic 
phenomena  are  all  recorded,  so  that  the  reports  of  the  bureau  upon 
the  lamps  shipped  by  the  factory  are  not  only  much  more  complete  and 
much  more  nearly  accurate  than  those  which  the  manufacturer  or  pur- 
chaser could  attempt  to  make  himsdf.  but  by  reason  of  the  system 
and  routine,  the  cost  of  testing  is  miich  less  than  that  which  the  pur- 
chasers could  individually  effect. 

The  experience  of  the  past  seven  years  has  shown  the  greet  com- 
mercial value  of  these  systematic  tests  to  manufacturers  and  pur- 
chasers of  lamps.  The  charge  for  lamp  testing  of  this  character 
is  based  upon  the  nature  of  the  test.  A  manufacturer  or  purchaser 
sending  only  a  few  lamps  is  charged  considerably  more  per  lamp 
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tested  than  if  a  large  number  of  lamps  is  included  in  the  test.  Where 
the  tests  are  made  for  the  joint  interest  of  the  manufacturer  and  pur- 
chaser, it  has  been  the  custom  in  the  past  for  the  cost  of  the  bureau  s 
lest  to  be  divided  between  them.  In  all  cases  a  full  report  is  made 
to  the  party  sending  the  lamps  for  test,  and  the  party  is  allowed 
access  at  any  time  during  the  progress  of  the  test  to  the  lamps  tested, 
as  well  as  to  the  records  and  tests  of  the  bureau  upon  those  lamps  ; 
but  information  on  such  tests  is  strictly  withheld  from  all  (jthcr 
parties,  and  no  manufacturer  can  have  access  to  the  test  of  any  lamps 
save  his  own,  without  the  mutual  consent  of  the  parties  interested. 
When  a  party  sends  to  the  bureau  lamps  purchased  in  the  open 
market,  the  lamps  are  designated  by  definite  numbers,  and  the  party 
is  notified  of  the  results  pertaining  to  the  lamps  having  those  num- 
bers, so  as  to  prevent  unauthorized  statements  being  made  under 
the  apparent  authority  of  the  bureau,  in  regard  to  the  quality  of  lamps 
made  by  the  various  competing  manufacturers. 

The  facilities  ofj  the  bureau  are  now  placed  at  the  service  of  the 
general  public,  an^  it  is  prepared  to  receive  for  test  any  kind  of  elec- 
trical apparatus.  It  is  believed  that  the  special  facilities  which  are  at 
hand  for  promptly  making  reliable  and  authoritative  tests  and  checks 
of  voltmeters,  ammeters,  wattmeters  and  recording  meters,  will  be 
of  especial  convenience  to  the  public.  This  general  testing  work  will 
not  conflict  in  any  way  with  the  work  projected  by  the  National 
Bureau  of  Standards,  in  Washington,  since  that  institution  will  prob- 
ably require  to  issue  fundamental  standards,  and  standards  of  refer- 
ence of  a  higher  grade  of  accuracy 'than  that  ordinarily  needed  in 
commercial  work.  On  the  contrary,  it  is  expected  that  the  work 
which  the  Lamp  Testing  Bureau  intends  to  perform  for  the  electrical 


Small   Alternating-Current  Motors. 

In  no  branch  of  electrical  design  have  more  obstacles  been  en- 
countered than  in  that  dealing  with  alternating-current  motors,  and 
the  greatest  difficulties  have  been  with  respect  to  small  motors  for 
high-frequency  circuits.  In  the  latter  case,  aside  from  the  matter 
of  starting  torque  and  electrical  efficiency  per  se,  a  low  power  factor 
has  had  to  be  dealt  with.  The  General  Electric  Company  announces 
that  it  has  succeeded  in  developing  a  line  of  single-phase  motors  for 
a  frequency  as  high  as  125  cycles,  in  which  both  of  the  above-men- 
tioned defects  have  been  overcome.  That  is,  they  start  under  full 
load  with  only  a  moderate  current  and  operate  at  practically  100  per 
cent,  pov.er  factor  at  all  loads. 

These  results  are  secured  by  the  use  of  a  condenser,  which,  how- 
ever, is  not  employed  in  shunt  to  the  motor,  but  energized  by  a  terti- 
ary motor  circuit  which  is  induced  by  the  motor  armature.  In  con- 
seqience,  the  motor  does  not  require  a  sine  wave  of  e.  m.  f.  usually 
required  when  using  condensers,  but  operates  equally  satisfactorily 
and  .with  practically  100  per  cent,  power  factor  on  any  wave  shape 
of  e.  m.  £.,  that  is,  any  kind  of  alternating-current  generator.  The 
condenser  and  its  compensator  are  permanently  connected  to  the 
motor  and  involve  no  additional  operation  in  starting.  The  motor  is 
started  in  the  same  way  and  with  the  same  ease  as  any  polyphase  in- 
duction motor. 

The  construction  of  these  motors  is  similar  in  all  cases,  and  in 
the  self-starting  motors  for  single-phase  circuits  condenser-com- 
pensators are  used  for  producing  starting  torque  and  eliminating 
wattless  lagging  current. 


FIG.    I. — ,'/2-HP,    I25-CYCLE    MOTOR. 


n(J.    2. — 2-HP,    125-CyCLE    .MOTOR    WITH    CONDENSER   COMPENs.KTUK. 


public  will  aid  and  supplement  the  standardizing  work  of  the  Gov- 
ernment Bureau,  at  Washington. 

The  Lamp  Testing  Bureau  will  also  undertake  the  commercial  test- 
ing of  motors,  dynamos  and  other  electrical  machinery  of  moderate 
size.  If  the  machinery  or  apparatus  is  of  such  a  character  that  it 
cannot  well  be  transported  to  the  laboratory  for  test,  the  bureau  is 
prepared  to  send  competent  experts  to  the  required  locality  to  make 
the  test  needed.  Such  tests  of  apparatus,  subterranean  cables  and 
machinery  in  general  can  be  made  promptly  on  demand. 

The  sale  of  incandescent  lamps  standardized  for  candle-power, 
ampere  or  watt  consumption  and  of  standard  cells  will  be  made  a 
special  feature,  and  certificates  will  be  issued  by  the  bureau  upon 
all  instruments  sent  to  It  for  testing  or  calibration. 

The  president  of  the  company  is  Mr.  J.  W.  Lieb,  Jr.,  associate 
general  manager  of  The  New  York  Edison  Company.  Mr.  Wilson 
S.  Howell,  who  has  been  identihed  with  many  electric  lighting  com- 
panies, is  the  manager  of  the  company.  The  bureau  testing  officer  is 
Dr.  Clayton  H.  Sharp,  a  graduate  of  Hamilton  College,  New  York, 
and  of  Cornell  University.  Dr.  Sharp  has  also  studied  in  the  Uni- 
versity of  Leipsic,  where  he  undertook  special  work  in  physics.  He 
was  for  a  number  of  years  instructor  in  physics  and  applied  electricity 
at  Cornell  University.  With  Dr.  Sharp  is  associated  a  corps  of  com- 
petent assistants. 

Dr.  A.  E.  Kennelly,  of  Harvard  University,  is  associated  with 
the  bureau  in  the  capacity  of  consulting  engineer,  the  company  having 
arranged  to  avail  itself  of  Dr.  Kennelly's  services  in  connection  with 
any  special  work  which  the  bureau  may  desire  to  undertake. 


The  construction  does  not  differ  materially  from  that  of  three- 
phase  motors.  The  field  winding  is  of  the  three-phase  type,  but  is 
differently  proportioned  in  the  single-phase  motor  than  in  the  motor 
for  three-phase  circuits.  The  condenser  produces  a  current  in  the 
windings  across  which  it  is  connected,  which  acts  as  e.xciting  cur- 
rent of  the  motor,  so  that  the  motor  takes  only  the  energ>-  current 
from  the  supply  circu  i  and  at  practically  100  per  cent,  power  factor, 
and  thereby  consumes  current  only  proportional  to  its  load. 

Since  condensers  of  given  capacity  can  be  made  much  more  com- 
pactly for  high  than  for  low  voltage,  motors  wound  Lov  low  volt- 
age are  provided  with  transformers,  or  compensators  which  raise 
the  voltage  of  the  current  supplied  to  the  condenser.  The  use  of 
the  condenser  results  in  a  single-phase  mutor  with  all  the  good 
characteristics  of  the  standard  three-phase  motor,  and  fully  as  satis- 
factory, but  superior  thereto  in  its  power  factor,  that  i>.  by  the  ab- 
sence of  lagging  currents. 

The  frame  is  arranged  so  as  to  protect  the  windings  and  moving 
parts.  The  field  winding  is  composed  of  form-wound  coils  inserted 
m  the  Inminated  field.  The  armature  winding  consists  of  bare  copper 
bars  in  the  smaller  motors,  but  in  the  larger  sizes  an  insulated  wind- 
ing is  used.  The  Ya  and  j4-hp  motors  are  provided  with  centrifugal 
clutch  pulleys,  which  enable  the  armatures  to  reach  speed  before 
the  load  is  applied.  This  clutch  consists  of  a  split  ring  whi'h  is  ex- 
panded by  means  of  a  centrifugal  weight  so  as  to  engage  the  inner 
surface  of  the  pulley  when  the  proper  speed  has  been  reached.  The 
larger  motors  are  provided  with  a  starting  switch  and  electrical  con- 
nections, which   limit  the  current  at  starting,  and  at  the  same  time 
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allow  the  motor  lo  develop  strong  starting  torque  in  the  same  way 
as  customary  with  polyphase  motors. 

The  bearings  are  lubricated  automatically,  and  the  reservoir  re- 
quires only  occasional  examination  to  see  that  the  oil  is  kept  at  the 
proper  level.  The  motors  may  be  adapted  to  wall  or  ceiling  sus- 
pension by  simply  turning  the  bearings  90  or  180  degrees,  in  order 
to  keep  the  oil  ports  in  an  upright  position.  The  bearings  may  be 
turned  without  removing  the  armature.  Slots  are  provided  in  the 
feet  of  the  motor,  to  provide  for  adjusting  the  belt. 

While  the  condenser  compensators  are  thoroughly  reliable,  they 
should  be  handled  with  some  care  and  not  placed  in  a  room  having 
an  excessively  high  temperature.  The  compensator  is  in  principle 
simply  a  transformer  that  raises  the  \oltage  of  the  current  taken 
by  the  condenser,  and  thus  reduces  the  required  condenser  capacity. 
The  compen'^at'jr  is  used  with  motors  wound  for  less  than  250  volts. 


A  Residence  Telephone. 


One  of  the  nio^t  neatly  doigiRii  and  conii)actl>  constructed  long- 
<listance  central  energy  wall  telephones  for  public  exchange  use  or 
hotel  systems  is  the  residence  set  recently  put  on  the  market  by  the 
International  Telephone  Manufacturing  Company,  of  Chicago.  Fig. 
I  shows  the  instrument  complete  as  used  for  public  exchange  ser- 
vice. The  cabmet-work,  or  ca.se,  is  neatly  designed  and  properly 
jjroportioned  to  receive  the  necessary  apparatus,  with  ample  work- 
ing space  between  the  various  parts.  The  condenser  is  mounted 
in  the  base  of  the  cabinet-work,  in  which  il  is  readily  placed  from 
the  back. 

The  long-distance  transmitter  is  mounted  on  a  small  nickel-plated 
cast-brass  base,  to  which  it  is  hinged  with  a  strong  knuckle  joint,  so 
it  may  be  moved  uj)  and  down.  The  transmitter  is  held  in  position 
by  a  hard  brass  binding  liolt  and  nut.  A  stop  is  provided  inside  of 
the  socket  joint  to  prevent  turning  the  transmitter  either  up  or  down 
against  th<-  woodwork.     The  base  is   mounted  against  the  cover  of 
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the  case,  and  is  firmly  held  in  position  by  three  heavy  binding  screws 
passing  through  the  cover  from  the  rear. 

Hoth  sides  of  the  circuit  of  the  International  transmitter  are  taken 
direct  from  the  front  and  back  electrode  by  insulated  cords  passing 
tliv.Migh  the  joint  and  base  into  the  box,  and  terminate  directly  on  the 
iiuluclion  coil,  as  will  be  seen  in  Fig.  2.  The  induction  coil  is  mountec^ 
on  the  back  in  the  lower  end  of  the  case.  The  cord  terminals  and 
wire  clips  are  mounted  on  a  special  terminal  strip,  placed  directly 
on  the  induction  coil.     The  receiver  cord  passes  into  the  case  from 


the  bottom  and  is  terminated  directly  at  the  terminal  clips  on  the 
coil.  The  line  wires  enter  the  case  from  the  rear  and  are  terminated 
inside  on  a  pair  of  clips  mounted  on  the  bottom  in  the  case,  conven- 
ient for  making  the  connections. 

The  rear  of  the  back-board  is  provided  with  a  slot  so  that  the  wire 
may  be  brought  from  the  top  or  from  the  bottom  of  the  instrument. 

The  gongs  are  mounted  on  the  top  of  the  case  upon  adjustable 
bell  stands.  The  bell  hammer  is  provided  with  a  net.  nickel-plated 
guard.  The  ringers  are  mounted  at  the  top  in  the  rear  of  the  case 
and  are  fastened  with  heavy  machine-binding  screws  passing  through 
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from  the  top  and  screwed  into  the  metal  of  the  ringer.  The  ringer 
is  provided  with  a  convenient  thumbscrew  adjustment,  so  that  it  may 
be  readily  adjusted  at  one  of  the  posts.  The  bell  hammer  pin  is 
provided  with  a  thread  setting,  into  which  it  is  screwed,  so  that  it 
may  be  lengthened  or  shortened  to  correspond  with  the  thickness  of 
its  mountings,  so  that  th  eringer  may  be  adjusted  to  strike  the  gongs 
at  the  point  that  will  secure  the  clearest  and  loudest  tone. 

The  switch  hook  is  mounted  in  front  of  the  ringer,  upon  a  firm 
metal  bracket,  securely  clamped  at  the  side  of  the  case  by  two  heavy 
binding  screws  j-assing  through  the  case  from  the  outside,  threading 
into  the  metal.  The  switch  hook  is  a  neatly  proportioned,  hea\'y 
brass  casting,  nickel-plated  and  highly  polished. 

The  switch  base  is  a  firm  brass  standard,  in  which  is  mounted  the 
rubber  block  binding  the  contact  springs  The  spring  insulating 
bldck  is  firmly  clamped  by  a  brass  plate,  held  in  position  by  a  binding 
screw  through  the  block,  and  screwing  into  the  metal  standard  in  the 
rear.  The  binding  plate  is  insulated  from  the  springs  by  a  sheet  of 
heavy  mica. 

The  switch-restoring  spring  is  a  heavy  German  silver  .<ipring.  six 
inches  in  length,  passing  through  the  rear  over  the  switch  hook  and 
standard,  and  mounted  in  such  a  manner  that  there  are  no  scraping 
or  rubbing  parts  excepting  at  the  contact  points,  which  form  a  sliding 
connection.  The  hook  passes  through  a  wide  slot  in  the  restoring 
spring,  from  which  it  is  insulated  by  a  small  rubber  bushing  at  the 
bottom  of  the  honk,  perfectly  insulating  the  hook  from  any  part  of 
the  circuit. 

The  door  of  the  case  is  provided  with  a  screw  lock,  securely  set 
into  the  wood-work.  On  the  side  of  the  case,  directly  under  the 
switch-hook,  is  mounted  a  small  rubber  bottom,  at  a  proper  distance 
from  the  hook  to  prevent  the  receiver  from  marring  the  cabinet  or 
from  breaking  the  shell  when  hanging  up  the  receiver. 

The  receiver  is  of  the  double-pole,  horeshoc-magnct  t>-pe.  The 
magnet  .nnd  magnet  coils  are  adjustably  set  into  a  substantial  me<al 
head,  and  the  diaphragm  is  clamped  to  the  head  by  a  metal  ring, 
making  all  working  parts  self-contained,  ,\ll  metal  parts  are  com- 
pletely enclosed  in  a  hard  rubber  shell  and  cap  The  receiver  cord 
is  of  the  ordinary  length,  and  has  a  green  silk  braid  covering  and 
terminates  inside  of  the  shell  at  clips,  which  connect  direct  with  the 
wires  from  the  magnet  coils.  The  workmanship  is  of  the  very  high- 
est grade  in  every  detail.  There  being  no  metal  parts  exposed  that 
form  a  part  of  the  circuit  at  any  time.  This  instrument  is  especially 
adapted  for  residence  use. 


November  i,  1902. 
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Machine-Tool  Builders. 


A  convention  of  the  National  Machine  Tool  Builders'  Association 
was  held  at  the  Hollenden  Hotel,  Cleveland,  Ohio,  recently.  The 
association  is  a  comparatively  new  organization,  having  held  its  first 
meetings  at  Niagara  Falls  and  New  York  City,  in  June  and  August 
of  this  year.  Twenty-seven  companies  were  represented,  and  about 
40  delegates  were  present.  The  objects  of  the  association  are  to 
facilitate  and  extend  acquaintance  among  the  different  manufacturers 
of  machine  tools.  The  following  officers  were  elected :  Joseph 
Flather,  Nashua,  N.  H.,  president;  Wm.  Lodge,  Cincinnati,  and  W. 
P.  Davis,  Rochester,  vice-presidents;  P.  E.  Montanus,  Springfield, 
Ohio,  secretary;  Enoch  Earle.  Worce<;ter.  Mass.,  treasurer. 


A  Ringer  for  Telephone  Work. 


I 


An  improved  form  of  ringer  for  telephone  work  has  been  put  on 
the  market  by  the  Connecticut  Telephone  and  Electric  Company, 
Meriden,  Conn.,  the  principal  object  in  view  is  to  lessen  the  amount 
of  adjusting  by  simply  using  a  beveled  screw.  The  frame  of  the 
ringer  is  made  of  soft  sheet-iron,  bent  into  form.  On  the  center  of 
this  is  mounted  a  barrel  or  supporting  post,  into  which  fits  the 
plunger  carrying  the  arrqature.  There  are  two  screws  in  the  barrel. 
One  is  simply  a  set  screw  which  prevents  any  possibility  of  the  shifting 
of  the  plunger.  Another  is  the  adjustment  screw,  which  draws  the  ar- 
mature near  the  pole  of  the  magnet,  and  is  screwed  out  or  unscrewed  to 
throw  them  away  from  the  poles  of  the  magnet.  With  this  arrange- 
ment it  is  possible  to  adjust  the  ringer  with  a  pocket  knife  or  a  screw- 
driver.   .After  being  adjusted,  there  is  absolutely  no  chance  for  varia- 


TELEPHOXE    RI.VGER. 

tion,  and  the  change  can  be  accomplished  in  the  fractional  part  of 
a  minute.  The  magnet  cores  on  these  ringers  are  made  up  of  the 
very  best  grade  of  imported  Norway  iron,  and  the  cores  are  wound 
with  silk-insulated  wire.  The  armatures  are  made  of  a  high  grade 
of  Norway  stock,  carefully  annealed  and  polished ;  then  the  armature 
is  blued  and  coated  with  gun  barrel  lacquer,  which  prevents  any 
possibility  of  its  rusting,  even  if  wet  with  salt  water.  It  is  made 
up  and  carried  in  stock,  wound  to  80,  1,000  and  1,600  ohms'  resist- 
ance, and  can  be  made  up  for  any  resistance  desired. 


Combined  Ammeter  and  Double  Voltmeter. 


The  accompanying  cut  represents  a  volt-ammeter  which  combines 
three  instruments  in  one,  and  yet  is  small  enough  to  be  carried  in  the 
pocket  though  large  enough  for  practical  use.  The  instrument  is 
furnished  in  various  range's  and  combinations.  The  particular  instru- 
ment illustrated  contains  voltmeters  reading  from  0  to  65^  volts  in 
tenth-volt  scale  divisions ;  from  o  to  130  volts  in  two-volt  divisions, 
readable  in  single  volts,  as  half  divisions  can  be  easily  estimated ;  and 
an  ammeter  reading  o  to  15  amperes. 

This  combination  gives  the  instrument  a  wide  range  of  usefulness. 
and  makes  it  specially  adapted  where  portability  and  compactness 
are  desirable.  It  is  thus  particularly  useful  to  the  electric  light  or 
telephone  inspector  or  to  any  one  having  the  care  of  electric  light  or 
battery  circuits  for  testing  the  circuits  and  detecting  and  locating 
trouble. 


The  usefulness  of  this  combination  is  apparent  when  it  is  noted 
that  one  and  the  same  instrument  will  measure  the  pressure  of  storage 
and  primary  batteries  either  singly  or  in  small  groups,  as  well  as 
higher  pressures  up  to  that  of  an  incandescent  electric  light  circuit, 
besides  measuring  amperes.  It  can  thus  be  used  for  a  large  number 
of  tests  and  measurements,  such  a-  measuring  the  current  consump- 
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lion  and  pressure  of  arc  and  incandescent  lamps,  testing  dry  batteries 
to  ascertain  when  new  ones  are  of  full  strength  and  when  to  renew 
old  ones.  The  instrument  is  made  by  Louis  M.  Pignolet.  78  Cort- 
landt  Street,  New  York. 

The  instruments  are  twice  the  size  of  the  cut,  and  are  for  con- 
tinuous current  measurements  only.  They  are  made  in  the  same 
manner  as  a  large  one,  except  the  parts  are  smaller  and  are  of  the 
permanent  magnet  type,  with  magnets  of  special  imported  steel 
carefully  aged  to  insure  permanency. 


Incandescent  Lamp  Photometer. 


The  pocket  photometer,  shown  herewith,  made  by  Everett,  Edge 
sumbe  &  Co.,  Charterhouse  Square.  London,  consists  essentially  of 
a  modified  form  of  Leeson  disc  photometer :  this  type  possesses 
several  marked  advantages  over  the  well-known  Bunsen  grease  spot, 
particularly  when  lights  of  a  somewhat  different  color  have  to  be 
compared,  as,  for  example,  in  the  measurement  of  high  and  low  effi- 
ciency incandescent  lamps.  Two  lamp  holders  are  provided,  attached 
to  an  adaptor,  so  that  connection  can  be  made  to  any  electric  light 
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fitting.  In  order  to  use  the  photometer,  a  divided  scale,  provided 
with  a  ring  at  each  end  that  can  be  slipped  over  the  iamp  holders, 
has  only  to  be  put  in  place  and  stretched  tight.  Having  obtained  a 
point  of  balance  in  the  ordinary  way,  the  required  candle  power  is 
readily  found  without  any  calculation  whatever  by  means  of  an  in- 
geniously devised  direct-reading  logarithmic  scale. 

Two  great  difficulties  which  have  to  be  surmounted  in  incandes- 
cent lamp  photometry  are :     First,  to  obtain  a  handy  and  reliable 
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landard,  and,  secondly,  to  regulate  the  voltage      With  the  photo- 
Dieter  shown,  no  attempt  is  made  to  keep  the  voltage  consunt,  but 
specially  standardized  lamp  is  employed,  forming  part  of  the  out- 
)t.    It  has  been  repeatedly  shown  that  the  relation  between  the  light 
initted  by  an  incandescent  lamp  bears  a  perfectly  definite  relation 
'J  the  pressure  at  its  terminals.    As  both  the  standard  and  the  lamp 
nder  test  are  run  off  the  same  supply,  any  increase  or  decrease  of 
oliage  will  affect  both  lamps  equally,  and  the  point  of  balance  will 
remain  unaltered.     The  method  has  the  further  advantage  that  the 
candle-power  so  found  is,  no  matter  how  much  the  supply  voltage 
may  vary,  the  candle-power  which  the  lamp  would  give  at  the  stand- 
ard voltage;  which  is,  of  course,  what  is  required.     It  is  clearly  best 
in  practice  not  to  use  the  standard  lamp  throughout  a  series  of  tests, 
Init  to  standardize  another  lamp  from  it.  and  to  use  this  as  a  sub- 
landard. 
It  is  claimed  that  with  this  set  no  specially-arranged  dark  room 
necessary,  as  any  moderately  screened  position  is  all  that  is  re- 
'luircd ;  or  by  hanging  a  few  yards  of  black  cloth  over  the  photo- 
j'jucter,  a  photometric  chamber  can  be  readily  improvised.     When  it 
"i«  impo.ssibic   for  any  reason   to  obtain  a   fair  absence  of  light,  a 
bimpic  correction  factor  can  be  determined  once  for  all,  as  explained 
in  the  directions  which  accompany  the  instrument  by  interchanging 
the  standard  and  test  lamps,  and  obtaining  a  second  point  of  balance. 
This  will,  however,  be  seldom  found  necessary.     The  direct-reading 
Acalt  already  alluded  to  can  be  use<l  to  ol)tain   the  efficiency  of  the 
lamp  in  watts  per  candle-power,  from  the  candle-power  and  meas- 
ured current.    The  operation  i^  perfectly  dead-beat,  so  that  the  read- 
ings can  be  taken  with  the  utmost  rapidity.    It  should  be  mentioned 
that  the  samj  instrument  can  be  used  for  direct  or  alternating  cur- 
rent, a;,  required.    In  this  case  also,  fluctuations  of  voltage  will  have 
but  little  effect  on  the  result,  and  unless  extreme  accuracy  i-  required, 
jio  voltmeter  need  be  employed. 


Electrically-Driven   Center  Grinder. 


The  accompanying  illustration  shows  a  new  style  of  electrically- 
driven  center  grinder,  manufactured  by  L.  S.  Heajd  &  Son,  Barre. 
.Mass.  The  particular  feature  of  this  machine  is  the  clamping  on 
the  tail  spindle  of  the  lathe  to  get  the  correct  angle.  The  main 
frame  is  made  with  a  V'-shaped  groove  in  it,  and  a  clami)ing  yoke 
which  will  receive  any  size  of  spindle  up  to  2}/^  or  3  inche-;  in  di- 
ameter. In  this  way  the  correct  angle  is  given  to  the  center  without 
regard  to  whether  the  tail  stock  is  set  either  for  turning  tapers  or 
nut        Till-  i;ri)iilinir   s|iin(lle  rMM>«   in  :i   slee\e  to   protect    IJie  bearings 


by  means  of  a  friction  roll  running  on  the  belt  cone  of  the  lathe, 
and  electrically-driven.  In  the  electrically-driven  machine  the  mount- 
ing of  the  motor  above  the  grinding  spindle  is  commended  because  it 
gives  a  chance  for  end  play  of  the  armature  shaft  and  also  an  oppor- 
tunity of  rimnmg  the  motor  at  its  most  efficient  speed,  as  well  as  the 
grinding  wheel. 


The  American  Oil  Filter. 


A  new  oil  filter  whicli  has  just  been  placed  upon  the  market  by 
the  Burt  Manufacturing  Company,  of  Akron,  Ohio,  is  sho\\n  in  the 
accompanying  illustration.  It  has  been  especially  devised  for  the 
filtering  of  very  heavy  grades  of  oil  which  cannot  be  successfully 
cleaned  in  an  ordinary  filter  because  of  the  liability  to  clog  It  is 
stated  that  such  oils  are  readily  purified  by  this  filter. 

The  pan  for  receiving  the  waste  oil  is  surrounded  by  a  hot-water 
chamber,  through  which  passes  a  steam  coil  pipe.  When  this  chamber 
has  been  filled  with  warm  water,  and  the  lower  part  of  the  filter  has 
also  been  filled  with  warm  water  until  it  flows  from  faucet  2.  the 
filter  is  ready  for  operation,  the  proper  steam  connections,  of  course, 
having  been  previously  made.  The  cleansing  of  the  oil  is  then  ac- 
complished as  follows : 

Through  the  filtering  material  in  the  cylinder  the  oil  makes  its 
way  into  tube  B  and  down  upon  the  filter  plate,  D.  where  the  pres- 
sure of  the  oil  above  overcomes  the  resistance  offered  by  the  weight 
of  the  water,  and  the  oil  spreads  out  in  a  very  thin  film,  becoming 
thinner  and  thinner  as  it  travels  from  the  center  to  the  circumference 
of  the  plate.  Every  particle  of  the  oil  is  thus  exposed  to  the  action 
of  the  water.  This  process  is  repeated  as  the  oil  flows  upon  plates 
Di  and  D?.  The  separation  of  all  foreign  matter  from  the  oil  is 
thus  completely  effected  and  the  remaining  impuritie*.  then  settle  by 


KI.FCTKIC A  1,1  Y -DRIVEN    GRINDER. 

from  grit  and  to  give  added  stiffness  to  the  spindle  when  extended. 
This  sleeve  has  teeth  cut  in  the  un<ler  side  in  which  a  pinion  runs, 
which  connects  witli  a  small  hand  wheel,  shown  in  the  center  of  the 
cut.  This  is  used  for  feeding  the  grinding  wheel  across  the  work. 
and  tnakcs  a  very  smooth  working  machine. 

The  style  of  machine  shown  grinds  at  a  fixed  angle  of  60  degrees. 
biU  macbmes  are  also  made  in  larger  sire  which  will  grind  angles 
\arying  lictwecn  55  degrees  to  75  degrees,  inclusive.  The  firm  builds 
these  ninoliiiH's  in  three  flifferent  styles — hand-driven,  friction-driven 


I'll,     I  ll.l  \M 


force  of  gravity  to  the  bottom  of  chamber  E  and  arc  drained  oflF  by 
opening  the  valve.    The  pure  oil  is  drawn  from  faucet  i. 

.Any  kind  of  filtering  material  may  be  used,  or  none  at  all.  and  the 
filtering  material  may  be  removed  without  interrupting  the  oil  ser- 
vice. The  method  of  cleaning  the  filter  is  very  simple,  requiring 
only  that  the  cylinder  at  the  top  be  unscrewed,  the  filtering  substance 
removed  and  the  sediment  pan  lifted  out  and  emptied  of  the  accumu- 
lated material.  ,\s  the  dirt  collects  at  the  top  in  this  filter,  the  oper- 
ation of  cleaning  is  greatly  facilitated. 
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Torches. 


Combination  Rip  and  Cross-Cut  Saw  and  Attachments. 


We  illustrate  herewith  two  styles  of  torches  manufactured  by  the 
Clayton  &  Lambert  Manufacturing  Company,  Detroit,  Mich.  The 
torch  shown  in  Fig.  i  is  recommended  for  work  on  inside  wiring, 
removing  putty  from  sash,  light  brazing,  etc.  It  is  light  in  con- 
struction, can  be  carried  in  the  pocket,  and  is  always  ready  for  use. 
The  tank  is  supplied  with  a  pump  so  that  air  pressure  can  be  applied, 
making  a  blue  blast-fiame,  which,  vv-hile  small  and  running  to  a  fine 
point,  is  intensely  hot.  The  burner  hangs  on  a  swivel,  so  that  the 
flame  can  be  thrown  in  any  direction. 

The  torch  shown  in  Fig.  2  'u  designed  for  the  use  of  mechanics 
•who  desire  a  powerful  burner  capable  of  doing  heavy  work  out  of 


The  illustrations  herewith  show  a  combination  self-feed  rip  and 
cross-cut  saw  and  moulding  and  scroll  sawing  attachments  for  same. 
This  machine  is  operated  by  foot  and  hand  power,  or  can  be  run  by 
motor  power.  They  are  used  extensively  by  carpenters,  cabinet 
makers,  etc.,  and  by  their  particular  construction  they  are  adapted 
to  the  requirements  of  electrical  workers  for  making  boxes  and 
finishing  the  wood  work  of  electrical  apparatus,  etc. 

The  saw  has  a  strong  and  rigid  iron  frame,  cold  rolled  steel  shafts, 
with  hand-scraped  babbitt  metal-lined  boxes,  adjustable  to  take  up 
the  wear.  The  combination  wood  and  iron  table  top  is  28  inches 
wide  by  36  inches  long;  the  middle  portion  (10  x  36)  is  of  iron, 
planed  perfectly  true.  The  table  is  hinged  at  the  back  and  can  be 
adjusted  up  or  down  by  a  hand-screw  in  front  for  rabbetting,  groov- 
ing, dadoing,  etc.  The  self-feed  ripping  device  is  self-adjusting  for 
all  thicknesses  of  wood,  is  positive  in  its  action,  power  being  trans- 
mited  by  gears.  The  self-feed  has  three  changes  of  speed.  This  de- 
vice is  easily  detached,  leaving  the  table  free  for  cross-cutting,  etc. 
The  extension  rolls  increase  the  length  of  the  table  to  seven  feet. 


FIGS.   I   AND  2. — TORCHES. 

'doors  in  cold  or  windy  weather.  The  generator  has  ample  power 
and  will  produce  a  clear  blue,  intensely  hot  flame.  The  torch  is 
•economical  in  the  use  of  gasoline  and  is  made  extra  strong  with  heavy 
fittings.  The  brass  air  pump  screws  into  the  tank,  and  is  submerged 
in  gasoline  which  aids  in  keeping  it  cool. 


FIG.    I. — MOULDING  ATTACHMENT. 


FIG.  2. — BORING  ATTACHMENT. 


Painting  Machine. 

Since  more  or  less  painting  is  necessary  in  all  electrical  shops  and 
works,  the  machine  described  and  illustrated  herewith  will  be  of 
interest.  It  is  designed  to  cover  surfaces  of  buildings  and  other 
structures  of  any  kind  with  paint  or  other  preservative  coating.  The 
principle  of  operation  is  the  compressing  of  air  and  liquid  into  a 
receptacle,  the  compressed  air  discharging  the  liquid  through  a  hose 
and  nozzle  in  the  form  of  a  fine  misty  spray.  By  means  of  an  air 
pump,  a  pressure  of  40  lbs.  may  be  obtained  in  the  receptacle  in  two 
or  three  minutes,  which  is  increased  by  pumping  into  it  the  liquid 
■or  paint  to  150  lbs.    The  coating  is  laid  evenly,  uniformly  and  neatly. 


making  it  valuable  for  cutting  long  stuff;  they  can  be  instantly  folded 
down  out  of  the  way  when  not  in  use.  It  is  provided  with  two  hand 
powers,  both  arranged  to  allow  the  operator  a  natural,  upright  and 
easy  position.  The  hand  power  (for  one  or  two  cranks),  at  the  rear 
of  the  machine,  leaves  an  entirely  free  table  for  cross-cutting  (any 
length),  dadoing,  etc.  The  foot  power  has  a  powerful  walking  mo- 
tion. Power  is  transmitted  entirely  by  automatic  machine-cut  gears 
and  chain  belts,  doing  away  with  slip  or  lost  motion,  and  running 
smoothly.  It  is  claimed  that  with  this  machine  one  man  can  easily 
rip  soft 'wood  up  to  3^  inches  thick,  and  hard  wood  to  2  inches,  doing 
the  work  of  four  men  with  common  hand  saws,  and  that  it  is  equally 
valuable  for  cross-cutting,  mitering,  etc. 

The  boring  attachment  can  be  adjusted  to  the  machine  as  quickly  as 
changing  a  saw.  It  has  an  adjustable  sliding  table  and  stop  to  gauge 
the  depth  of  hole.  The  scroll  saw  attachment  can  be  quickly 
placed  in  position  on  the  machine,  making  a  strong  and  serviceable 
scroll  saw,  with  large  capacity.     It  will  cut  up  to  three  inches  thick 


PAINTING    M.\CHINE. 

:aid  by  means  of  an  extension  rod,  overhead  construction,  high 
walls  and  ceilings  may  be  easily  painted  without  the  construction  of 
scaflfolding.  It  is  stated  that  the  liquid  permeates  every  crevice  and 
joint  thoroughly,  and  that  rne  man  can  cover  from  20,000  to  25,000 
square  feet  of  surface  per  day,  against  1,000  square  feet,  which  is 
the  average  day's  work  by  the  old  brush  method  of  painting.  This 
niachine  is  manufactured  bv  F.  E.  Hook,  Hudson,  Mich. 


FIG.   3. — CO-MBINATION    SELF-FEED    AND   CRO?S-CL"T   SAW. 

and  swing  24  inches.  It  has  adjustable  saw  clamps,  the  wooden  arms 
lieing  mounted  on  pivot  rocker  plates.  The  moulding  attachment  is 
designed  for  edge  moulding,  beading,  etc.,  on  either  straight,  cu:  ved 
or  irregular  work.  The  spindle  has  a  vertical  adjustment  for  diflfer- 
ent  thicknesses  of  work,  and  is  made  to  rotate  in  either  direction  to 
suit  the  grain  of  the  wood.  The  machine  with  its  attachments  is 
made  by  the  Seneca  Falls  Mfg.  Company.  Seneca  Falls.  N.  Y. 
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Financial   Intelligence. 


Tf  IE  WEEK  IN  WALL  STREET.— Time  money  closed  at  6  per 
cent,  for  all  dates.  It  was  offered  with  some  freedom,  but  the  rates 
Wicre  unattractive  to  borrowers  in  many  instances.  The  stock 
market  was  dull,  and  speculative  activity  decreased  greatly  in  spite 
of  the  easing  of  money  as  a  result  of  the  government  bond  pur- 
chases; the  ending  of  the  coal  strike  also  failed  to  stimulate  the 
market.  Little  interest  was  shown  in  the  industrials,  although  the 
United  States  Steel  stocks  seemed  to  have  a  fair  amount  of  sup- 
port in  the  early  transactions.  There  was  some  buying  of  Amalga- 
mated Copper,  said  to  be  for  inside  interests.  All  of  the  traction 
and  electric  stocks  sliarcd  in  the  general  weakness  of  the  market,  and 
trading  in  them  was  comparatively  small.  Brooklyn  Rapid  Transit 
closed  at  63,  a  net  loss  of  ij/|  points,  and  Metropolitan  Street  Rail- 
way 104,  a  net  loss  of  I'/j  pc^ints.  The  lowest  and  highest  quota- 
tions of  these  stocks,  respectively,  were  62f^,  64^4  and  138^,  142^4- 
General  Electric  dropped  to  185^^,  the  highest  point  reached  licing 
189,  187  being  the  closing  quotation,  a  net  loss  of  I'/z  points.  We&t- 
inghouse,  common  and  preferred,  were  exceptions,  common  closing 
at  220,  a  net  gain  of  3  points,  and  preferred  at  the  same  figure,  being 
a  net  gain  of  5  points.  Western  Union  closed  at  91^,  which  was 
l>ractically  the  lowest  figure  of  the  week,  representing  a  net  los> 
of  yi  point  Other  closing  quotations  were  .American  District  Tele- 
graph ^7,  a  net  decline  of  3  points,  and  Commercial  Cable  180,  a 
net  gain  of  5  points.  In  Boston  there  was  a  quieter  tone  in  the 
market,  with  an  easier  tendency.  American  Telephone  and  Tele- 
graph closed  3  points  down  in  price,  while  General  Electric  closed 
3  points  higher.  l'"f)llowinK  are  the  closing  quotations  at  New  York 
on  ()ctol)er  jH: 

NEW    YORK. 


Oct.  21.   Oct.  .'8 
American    'I'cl.    &    Cable.  92  go 

American    Tel.    &    Tel..  164 J^      163 


Oct.  21.  Oct.  .'8 

(k-neral     Kleclric     187  185 

Hudson    River    Tel 


American    Uist.  Tel 39H        39Ji      Metropolitan     St.     Ry...i39)4      i39'A 

Brooklyn    Rapid    Transit  63           621/3      S.   K    Elec.   Vch.   Trns.  .        H       — 
Commercial    Cable    —  —  N.    Y.    &    .V.    J.    Tel 162  — 


Electric    Boat    28' 


Electric  Boat    iifd 45 

Electric  Lead   RcHiic'n.. 

Electric  Vehicle     

Electric  X'cliiclc   pfd.... 


iS'/j  N.   Y.    E.    V.   T.    Co....    13^ 

37  Tel.    &    Tel.     Co.     Am..   —  — 

3H          3H  Western    Union    Tel....   91 J4  9> 

5              4^5  Wcstinffhoiise    Company. 210  213 

3             II  \\'e>.tinglii>nsc    Co.    pfd..    --  213 

BOSTON. 

Oct.  21.  Oct.  28.  Oct.  21.  Oct.  28. 

American    Tel.     &    Tel..  165          164!*^  Western  Tel.  &  Tel.  pfd.  100^  99 

Cumberland   Tclciilione    .    -              —  Mexican   Telephone    ....      2^  :% 

Edison    Elcc.    Ilium   ...   -■         270  New  Eng.  Telephone.  ...  139  138^^ 

General     Electric     —          185/^  Wcstinghousc     210  213 

Western    Tel.    &    Tcl —           zByi  Wcstinghousc    pfd    —  --13 

PHILADELPHIA. 

Oct.  21.   Oct.  28.  Oct.  21.   Oct.  .;8. 

American    Railways    ....    -  —  I'hila.   Traction    gS'/i        977i 

Elec.     Storage    Battery..   --  85  I'hila.     Electric    8^  84^ 

Elec.   Storage   Bat'y    pfd.   —  —  Pa.     Klec.    Vehicle i  — 

Elec.    ("o.    of    America..      q'A  9X      Pa.    Elec.    Vehicle    pfd..    -- 

CHICAGO. 

Oct.  21.  Oct.  28.                                              Oct.  21.  Oct.  28 

Central    Union    Tcl —  —  National   Carbon  pfd....  gg'/i  loo'/i 

Chicago    Edison    —  —  Northwest    Elcv,   com    .  .  —           — 

Cliicago  City   Ry 213  312  Union     Tr.iction     17J4        I7J4 

Chicago  Tel.   Co —  —  Union    Traction    pfd....  50            47 

National  Carbon    30  3oVi* 

•  Asked. 

AMERICAN     UNION     ELECTRIC     CO.     IX     RECEIVERS 
HANDS.-  The  .American  llnion  Electric  Company,  of  15  Cortlandl 
.Street,  New  York,  was  i)lace(l,  Tuesday,  in  the  liands  of  a  receiver,  at 
the  instance  of  F.  C.  Hollins.  of  the  financial  house  of  F.  C.  Hollin'>  & 
Co..  II  Wall  Street,  New  York.     The  company  was  organi7.ed  only 
last  summer,  with  an  authorized  capital  of  $7,000,000,   for  the  pur 
pose   of  ac(iuiring    the   business   of   several    railway   equipment    and 
electrical  concerns.     It  took  over  the  Morris  Electric  Company,  the 
Union  Railway  Power  and  Electrical  Company,  the  Falcon  Electn 
Manufacturing^  Company,  the  Electric  Motor  Specialty  Company,  tli 
Fountain   Manufacturing  Company,  the  Federal  Manufacturing  and 
Spc^'ialty    Company,    the    Refrigerator    NLichinc    Company,   an<l    tlv 
Metropolitan    Switchboard   Company,   carrying   with   it   the   Murphy 
patents.     The  company  h,ls  opcratctl  an  extensive  plant   at   .Ampere. 
N.  J.,  for  the  manufacture  of  rail  bonds,  trolley  wheels,  fare  register^, 
trucks  and  sweepers,  headlights,  cars  trinunings  and  electrical  devices 
.At  the   ft^rnier  factory  of  the  Metropolitan   Switchboard   Company 
located  in  West  Twenty-ninth  Street.  New  York,  switchboards  and 
special  panel-board  work  were  manufactuHd  by  the  .American  Com- 
pany.  The  management  of  ilie  company  was.  until  lately,  in  the  hand- 


of  Elmer  P.  Morris,  S.  Marsh  Young,  E.  P.  Ewing  and  J.  Fountain. 
It  is  said  that  the  breakdown  of  this  consolidation  will  give  a 
definite  quietus  to  some  other  like  projects  that  have  been  afloat  in 
the  atmosphere  of  Wall  Street. 

DEAL  IN  DETROIT  LIGHTING.— The  North  American  Com- 
pany Is  understood  to  have  purchased  control  of  the  Detroit  Electric 
Light  Company  for  $4,000,000,  which,  however,  is  to  be  paid  in  ::. 
btallments.     The  first  of  these  is  to  be  turned  over  this  week,  a' 
will  be  $2,400,000,  or  60  per  cent.    The  purchase  price  was  subscrii..  . 
by  a   syndicate   composed   of   several    large   banking   houses.     It 
the  intention  of  the  North  American  Company  to  build  a  new  po^'. 
house  to  supply  Detroit  with  light  and  power.     The  acquisition 
this  company  is  therefore  expected  to  result  in  great  benefits  to  tin- 
North    .American    Company,    which    controls    similar    cumpanio    in 
Milwaukee.  St.  Louis,  Cincinnati  and  other  Western  cities.     These 
transactions  are  declared  to  be  mainly  responsible  for  the  continued 
strength  of  North  .American  stock,  which,  although  it  has  not  paid 
any  dividends,  has  been  selling  above  120  for  some  months.     There 
has  been  a  report  on  the  Street  that  the  company  would  soon  declare 
.1  dividend,  but  this  is  denied  by  persons  familiar  with  the  property. 
It   is   not   denied,   however,   that   dividend   payments   may  be  begun 
ne.xt  year. 

DIVIDENDS. — The  directors  of  the  Westinghouse  Electric  and 
Manufacturing  Company  have  declared  a  quarterly  dividend  of  Ifi 
per  cent.,  payable  November  15.  The  Hudson  River  Telephone  Com- 
pany ha.s  declared  the  regular  quarterly  dividend  of  1I2  per  cent.. 
payable;  November  i.  Twin  City  Rapid  Transit  directors  have  de- 
clared a  quarterly  dividend  of  iJ4  per  cent,  on  the  common  stock, 
payable  November  15.  Chicago  Edison  directors  have  declared  the 
regular  quarterly  dividend  of  2  per  cent,  payable  November  i.  Book> 
close  October  24  and  reopen  November  i..  It  is  officially  reported 
that  the  company  is  doing  a  splendid  fall  business.  Allis-Chalmers 
directors  have  declared  the  regular  quarterly  dividend  of  l-ki  per 
cent,  on  the  preferred  stock.  The  directors  of  the  Nassau  Electric 
Company  have  declared  a  dividend  of  4  per  cent,  per  annum  on  the 
preferred  stock,  payable  November  15  to  stock  of  record  November 
6.  The  American  District  Telegraph  Company,  of  New  York, 
has  declared  a  semi-annual  dividend  of  1  per  cent.,  payable  Novem- 
ber 15.    Books  close  November  5  and  reopen  November  17. 

CONSOLIDATION  IN  ST.  LOUIS.— A  deed  of  trust  for  $io.- 
000,000  was  filed  in  the  recorder's  office  at  St.  Louis  recently  by 
the  Union  Electric  Light  and  Power  Company.  This  is  a  step  in  the 
consolidation  of  the  Imperial,  the  Citizens'  and  the  City  Lighting 
Companies,  details  of  which  have  already  been  given.  The  mortgage 
secures  the  $10,000,000  issue  of  bonds  that  is  to  be  made  to  take  care 
of  the  underlying  bonds  of  the  three  component  companies,  and  al<-o 
give  the  new  corporation  a  working  capital  to  enable  it  to  extend  its 
facilities  and  widen  the  field  of  its  service  and  operation.  The  new 
bonds  will  run  for  35  years,  and  will  be  handled  by  the  Mississippi 
Valley   Trust   Company's  bonds  department. 

CONSOLIDATION  OF  LIGHTING  INTERESTS— It  is  stated 
that  negotiations  arc  under  way  to  consolidate  a  large  numlnrr  of 
gas  and  electric  lighting  companies  now  operating  as  independent 
concerns  and  at  i)resent  controlled  by  a  group  of  prominent  Western 
capitalists  and  Frank  Tilford  and  Henry  R  Wilson  and  their  asso- 
ciates in  the  East.  It  is  probable  that  an  operating  company  will  be 
formed  to  acquire  ownership  of  these  plants.  The  most  important 
properties  aflfected  by  this  contemplated  consolidation  are  the  New 
N'ork  and  Queens  Electric  Light  and  Power  Company,  the  Ne\»to«Ti 
and  I'lushing  Gas  Company,  and  the  Williamsport  (Pa."*  Gas  Com- 
pany. 

MACON.  (iA..  CONSOLIDATION  —The  merger  of  the  Macon 
Light  and  Railway  Company  and  the  Macon  Consolidated  Street 
Railway  Company  has  been  consummated.  The  officers  are:  T.  J. 
(iarling.  Macon,  president:  W.  W.  Mackall.  Savannah,  vice-presi- 
dent; J.  H.  llcntze,  Macon,  secretary;  E  L.  Douglass.  Savannah. 
treasurer.  The  merger  involves  a  capitalization  of  $1,000,000,  of 
which  $70,000  stock  has  been  issued,  the  rest  remaining  in  the  treas- 
ury. The  board  authorized  an  expenditure  of  $164,000  for  new 
cf|uipment. 

THOMSON  EUROPEAN  WELDING— The  affairs  of  the  Thom- 
"■on  European  Electric  Welding  Company  arc  now  being  wound  up 
pursuant  to  a  decree  of  dissolution  issued  by  the  supreme  cotirt  of  the 
.State  of  Maine.  There  will  be  a  final  dividend,  payable  to  stock- 
holders froin  the  assets  of  the  company.  A  dividend  oi  2  per  cent. 
from  the  assets  of  the  company  has  already  been  declared. 
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A  SOUTHERN  TELEPHONE  DEAL.— The  People's  Independ- 
ent Telephone  Company,  of  Paducah,  Ky.,  has  bought  the  Alexander 
system,  comprising  150  miles  and  1,200  subscribers  in  adjoining 
counties,  for  $50,000. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE. — The  reports  received  by  the  mercantile 
agencies  indicate  that  favorable  features  dominate  the  trade  and  in- 
dustrial situations.  Some  reduction  in  the  demand  for  Fall  and 
winter  goods  is  noted,  but  business  on  next  spring's  account  tends 
rather  to  expand,  and  a  similar  tendency  is  noted  in  retail  business, 
particularly  at  the  East,  where  the  fear  of  a  coal  famine  has  been 
removed  by  the  actual  resumption  of  work.  In  agricultural  lines, 
favorable  features  are  found,  and  at  the  South  good  weather  pre- 
vails, which  is  favorable  to  the  cotton  crop.  The  railway  earnings 
continue  to  show  gains  over  last  year's  exceptional  returns.  A  de- 
ficiency of  motive  power,  no  less  than  a  shortage  of  car  capacity,  is 
noted  at  many  widely  separated  centers,  particularly  in  Pennsylvania 
and  the  Central  West  and  in  the  Pacific  Northwest.  This  con- 
dition, however,  is  largely  a  reflection  of  excessive  prosperity  rather 
than  of  any  depressing  element.  Manufacturers  of  machinery  expect 
to  run  double  time  to  keep  up  with  the  business  oflfered.  In  the  iron 
trade,  the  heavier  forms  of  finished  material  remain  very  strong. 
Structural  iron  and  steel  plate  for  ship  building  purposes  hold 
strong.  A  cut  in  the  price  of  wire  and  nails  has  already  had  the  effect 
of  encouraging  consumption.  The  demand  for  building  materials 
continues  active,  and  in  the  lumber  regions  strength  is  the  main 
feature.  In  the  metal  market,  copper  recovered  in  price  through  the 
announcement  of  the  settlement  of  the  coal  strike,  and  between  15,- 
000,000  and  20,000,000  pounds  were  sold  for  delivery  during  the  next 
three  months,  at  prices  ranging  from  11.60  cents  to  11.80  cents.  In 
the  meantime,  prices  reached  12  cents  for  all  grades.  The  closing 
quotations  are:  Lake,  12  cents  nominally;  electrolytic,  11.62J/2  cents 
to  11.87H  cents;  casting  stock  ii.62]/2  to  11.82J/2  cents.  The  number 
of  business  failures  for  the  week  ending  October  23,  as  reported  by 
Bradstreet'Sj  aggregated  194,  as  against  203  the  previous  week,  and 
223  the  corresponding  week  last  year. 

EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following  are 
the  exports  of  electrical  material  from  the  port  of  New  York  for 
the  week  ended  October  4 :  Antwerp — 30  pkgs.  material,  $2,215.  Ar- 
gentine Republic — 15  pkgs.  material,  $887;  85  pkgs.  machinery,  $4,441. 
Brazil — 76  pkgs.  material,  $9,216 ;  87  pkgs.  machinery,  $3,400.  Berlin 
— I  pkg.  machinery,  $35.  Bremen — 4  pkgs.  material,  $150.  Birken- 
head— 35  pkgs.  machinery,  $14,276.  Budapest — 3  pkgs.  material,  $95. 
British  West  Indies — 30  pkgs.  material,  $680.  British  East  Indies — 
16  pkgs.  material,  $888;  8  pkgs.  machinery,  $1,225.  Copenhagen — i 
pkg.  machinery,  $30.  Chili — 3  pkgs.  material,  $500.  Cuba — 3  pkgs. 
machinery,  $1,000;  48  pkgs.  material,  $1,404.  Central  America — 
12  pkgs.  material,  $297;  i  pkg.  machinery,  $50.  Glasgow — 15  pkgs. 
material,  $867.  Havre — 15  pkgs.  material,  $217;  7  pkgs.  machinery, 
$435.  Hamburg — i  pkg.  machinery,  $60;  37  pkgs.  material,  $2,020. 
Ipswich — 5  pkgs.  material,  $2,737.  Kiel— ^  pkgs.  material,  $244. 
Liverpool — 236  pkgs.  machinery,  $20,258;  66  pkgs.  material,  $2,938. 
London — 19  pkgs.  machinery,  $973;  58  pkgs.  material,  $3,033. 
Mexico — 121  pkgs.  material,  $4,470;  6  pkgs.  machinery,  $487.  Man- 
chester— I  pkg.  material,  $158.  Newcastle — 2  pkgs.  machinery,  $200. 
Nova  Scotia — 48  pkgs.  material,  $1,946.  Portsmouth — 6  pkgs.  ma- 
terial, $510.  Rotterdam — 2  pkgs.  material,  $100.  Riga — 5  pkgs.  ma- 
terial, $100.  Southampton — 58  pkgs.  material,  $1,061.  U.  S.  Co- 
lombia— 7  pkgs.  material,  $295.  Venezuela — 56  pkgs.  material, 
$5,122.  The  following  are  the  exports  of  electrical  materials 
from  the  port  of  New  York  for  the  week  ending  October 
18.  Antwerp — 13  pkgs.  machinery,  $925.  British  East  Indies 
— 15  pkgs.  material,  $2,529;  17  pkgs.  machinery,  $1,444.  British 
West  Indies — 18  pkgs.  material,  $295.  Barcelona — 37  pkgs. 
material,  $1,000.  British  Australia — 41  pkgs.  material,  $1,998. 
Cuba — 266  pkgs.  material,  $950.  Chili — i  pkg.  material,  $90.  China 
— 3  pkgs.  material,  $85.  Equador — i  pkg.  material,  $23-  Glasgow 
— 4  pkgs.  material,  $138.  Genoa — 2  pkgs.  material,  $37.  Hamburg 
— 18  pkgs.  material,  $462;  7  pkgs  machinery,  $476.  Havre — i  pkg. 
machinery,  $100.  Ipswich — 4  pkgs.  machinery,  $150.  Japan — 135 
pkgs.  material,  $12,736.  Liverpool — 188  pkgs.  machinery,  $12,207; 
6  pkgs.  material,  $200.  London — i  pkg.  machinery,  $1,165.  Liberia 
— I  pkg.  machinery,  $55.  Madrid — i  pkg.  material,  $783.  Man- 
chester—200  pkgs.  machinery,  $21,136.  Milan— 2  pkgs.  material, 
$222.  Naples — 4  pkgs.  material,  $100.  Nova  Scotia — 18  pkgs.  ma- 
terial, $2,236.  Philippine  Islands— 212  pkgs.  material,  $34,394-  Siam 
—64  pkgs.  material,  $3,864.  Southampton— 30  pkgs.  material,  $619. 
A^'enezuela— 6  pkgs.  material,  $254 ;  i  pkg.  machinery,  $50. 

SOME  HEINE  CONTRACTS.— The  Heine  Safety  Boiler  Com- 
pany, of  St.  Louis,  Mo.,  local  offices  11  Broadway,  is  about  to  make 
shipment  of  two  300-hp  units  for  the  plant  of  the  Great  Boulder 
Cold  Mining  Company,  of  Great  Boulder,  West  Australia,  which  is 


to  be  electrically  equipped.  The  Auburn  Interurban  Railroad  Com- 
pany has  placed  a  contract  with  the  Heine  people  for  five  300-hp 
boilers  for  its  new  plant.  The  generators  will  be  of  Westinghouse 
build,  three  350-kw  machines  having  been  ordered.  The  engines, 
three  of  500-hp  each,  will  be  of  Corliss  type.  They  will  be  turned 
out  by  the  Westinghouse  Machine  Company.  The  Philadelphia  and 
Lehigh  Valley  Traction  Company's  new  plant,  at  AUentown,  Pa.,  is 
to  be  installed  with  2,464  hp  of  Heine  boilers  in  414-hp  units.  The 
Colonial  Construction  Company,  of  Syracuse,  N.  Y.,  has  let  con- 
tracts for  the  equipment  of  a  2,000-hp  cement  plant,  to  be  erected  by 
the  Hudson  Cement  Company  at  Hudson,  N.  Y.  All  the  machinery 
is  to  be  operated  by  electricity.  There  are  to  be  four  500-hp  Heine 
boilers.  The  engines  will  be  of  Murray  type.  Keystone  generators 
are  to  be  installed.  The  Danbury  and  Bethel  Gas  and  Electric  Com- 
pany, of  Danbury,  Conn.,  has  requisitioned  for  a  500-hp  Heine  boiler. 
Herbert  A.  Wagner  is  consulting  engineer  for  the  Danbury  company. 
The  Keystone  Improvement  Company  has  placed  a  contract  for  four 
275-hp  Heine  boilers,  to  be  installed  in  an  extension  of  the  Lehigh 
Traction  Company's  plant,  at  Hazelton,  Pa.  Brown,  Fitchburg, 
Mass.,  engines  will  be  also  installed.  L.  B.  Stilhvell  is  acting  as 
consulting  expert  in  the  matter.  An  extension  of  the  Edgewater, 
N.  J.,  plant  of  the  New  Jersey  and  Hudson  River  Railway  and  Ferry 
Company,  will  mean  the  installation  of  two  soo-hp  Heine  boilers. 
Ford,  Bacon  &  Davis  are  the  engineers.  The  Virginia  Railroad 
Company  has  requisitioned  for  a  300-hp  boiler  unit,  to  be  installed  in 
the  Atlantic  City  plant  of  the  West  Jersey  and  Seashore  Railroad 
Company,  and  1,000  hp  of  Heine  boilers  in  three  units  are  to  be  fur- 
nished the  Taunton  Municipal  Electric  Light  Company,  of  Taunton, 
Mass. 

ELECTRICAL  EQUIPMENT  FOR  BIG  WESTERN  PLANT.— 
The  Standard  Motive  Power  Company,  Consolidated  Exchange 
Building,  New  York,  are  to  build  a  $1,000,000  plant  at  Canal  Dover, 
Ohio.  The  initial  capacity  of  the  plant  will  be  1,000  hp,  which  will 
be  eventually  increased  to  3,000  hp.  Four  150-kw  turbines  are  to 
be  furnished  by  the  De  Laval  Steam  Turbine  Company.  The  boilers 
— 4  units  of  250-hp  each —  will  be  built  by  the  Stirling  Company,  of 
Chicago.  The  machine-shop  equipment  will  consist  of  over  200  tools, 
which,  it  is  estimated,  .will  represent  an  expenditure  of  over  a  quarter 
of  a  million  dollars.  Mr.  George  L.  Fowler  has  drawn  up  the  speci- 
fications for  the  company. 

TO  PURCHASE  EQUIPMENT  FOR  TOKIO  PLANT.— The 
plant  of  the  Tokio  Electric  Light  and  Power  Company  is  to  be  ex- 
tended, principally  for  the  purpose  of  furnishing  energy  to  operate 
the  electric  traction  system,  to  be  constructed  by  the  Tokio  Street 
Railway  Company,  to  which  some  reference  has  already  been  made. 
The  present  equipment  has  a  capacity  of  4,000  hp.  It  is  to  be  in- 
creased by  1,200  hp.  Mr.  Y.  Nogami,  chief  engineer  of  the  first- 
named  company,  is  expected  to  arrive  in  New  York  next  week. 

ROCHESTER  AND  BUFFALO  POWER  HOUSE  EQUIP- 
MENT.— The  principal  contracts  for  the  equipment  to  be  installed 
in  the  Canandaigua  power  station  of  the  Rochester  and  BuflFalo 
Street  Railway  Company  have  been  decided  upon.  Thayer  &  Com- 
pany, incorporated,  of  39-41  Cortlandt  Street,  New  York,  have 
secured  a  contract  for  2,000  hp  of  Cahall  boilers.  The  engines  will 
be  of  Williams  type.  The  generators  are  to  be  of  Westinghouse 
manufacture. 

THE  OTIS  ELEVATOR  COMPANY  has  recently  received  the 
contract  for  the  elevator  and  dumb-waiter  equipment  of  the  new 
Astor  Hotel,  Long  Acre  Square,  Forty-fourth  to  Forty-fifth  Streets, 
New  York.  The  plant  consists  of  seven  electric  passenger  elevators, 
two  electric  servants'  elevators,  eleven  electric  dumb-waiters,  and 
three  electric  sidewalk  lifts.  Messrs  Clinton  &  Russel  are  the  arch- 
itects, and  John  Downey  the  general  contractor. 

SANTO  DOMINGO  ELECTRIC  ROAD.— An  electric  railway 
is  to  be  constructed  from  a  point  on  the  line  of  the  Pacific  Railway 
to  Alajuela  and  Heredia,  terminating  in  the  Province  of  Santo 
Domingo.  Mr.  Emilio  Joubert,  a  special  purchasing  agent  of  the 
Santo  Domingo  Government,  is  now  in  the  United  States  with  a 
view  to  placing  contracts.  He  may  be  founa  at  the  Export  Club 
of  America,  82-88  Wall  Street,  New  York. 

POWER  HOUSE  EQUIPMENT  FOR  JAPAN.— The  plant  of 
the  Kioto  Electric  Traction  Company,  of  Kioto,  Japan,  is  to  be 
equipped  with  two  500-hp  boilers,  manufactured  by  the  Heine  Safetj' 
Boiler  Company,  of  St.  Louis,  Mo.,  whose  New  York  offices  are 
under  the  management  of  Mr.  Paul  H.  Bicings.  The  engines  will 
be  furnished  by  Mcintosh,  Seymour  &  Company.  The  generators 
are  to  be  of  General  Electric  build. 

CONTRACTS  PENDING  FOR  PORTUGUESE  ELECTRIC 
ROAD.— The  Anglo-African  house  of  Wernher,  Beit  &  Company, 
which  concern  financed  the  City  of  Mexico  and  the  City  of  Lisbon 
electric  traction  systems,  both  built  with  American  equipment,  will 
shortly  let  contracts  for  the  construction  of  additional  lines  in  the 
Portuguese  capital.  The  London  offices  of  the  firm  are  in  Bishops- 
gate  Street,  London,  E.  C. 
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MONTEREY  ELECTRIC  TRACTION.— Some  further  import- 
tant  details  are  to  hand  regarding  the  projected  electric  traction  sys- 
tem to  be  constructed  in  the  city  of  Monterey,  Mexico,  to  which  some 
reference  was  mide  in  our  i.ssue  of  October  i8.  Since  that  date 
Sperry,  Jones  &  Company,  of  Baltimore,  Md.,  which  concern  is 
financing  the  enterprise,  has  purchased  the  Ferrocarriles  de  Monterey 
y  Topo-Chico,  a  horse  road  15  miles  long,  known  as  the  Slayden 
system,  of  which  Mr.  S.  W.  Slayden,  of  50  Broadway,  is  the  presi- 
c'ent.  The  new  electric  lines  will  be  about  30  miles  in  length.  The 
enterprise  will  entail  an  expenditure  of  about  $1,500,000.  Everything 
in  the  way  of  power-house  equipment,  cars,  trucks,  motors,  etc,  will 
be  purchased  in  the  United  States.  First  and  second  class  passengers 
will  be  carried.  The  large  double-truck  cars  will  be  divided  by  a 
partition.  One  compartment  will  be  for  the  accommodation  of  pas- 
sengers paying  first  class  fares,  and  the  other  for  second.  Freight 
will  be  carried  on  specially  constructed  flat  trucks.  Sixty  and  70- 
pound  rails  are  to  be  used.  The  capacity  of  the  power  house  will  be 
1,500  hp.  Mr.  R.  B.  Sperry,  the  senior  member  of  Sperry,  Jones  & 
Company,  accompanied  by  Mr.  A.  W.  McLimont,  the  general  man- 
ager of  the  new  undertaking,  will  return  to  the  United  States  this 
week,  and  will  immediately  place  contracts  for  equipment,  etc.  It 
was  reported  this  week  that  the  General  Electric  Company,  the  West- 
inghouse  interests,  and  the  Stanley  Electric  Manufacturing  Company 
were  after  the  contract.  It  is  expected  that  20  miles  of  the  road  will 
be  in  operation  within  12  months. 

THE  WHITE  MOUNTAIN  PAPER  COMPANY  has  placed 
contracts  for  a  substantial  part  of  initial  capacity  of  its  new  plant 
Practically  everything  will  be  operated  by  electricity.  In  the  first 
instance  the  capacity  will  be  about  12,000  hp,  to  be  considerably  added 
to  in  the  near  future,  it  being  expected  that  some  $7,000,000  will  be 
expended  before  the  plant  is  finally  completed.  The  electrical  appa- 
ratus will  be  furnished  by  the  Wcstinghouse  Electric  and  Manufac- 
turing Company.  There  are  to  be  three  i,ooo-kw,  440- volt,  94  r.  p.  m. 
revolving-field  engine-type  alternators ;  one  300-kw,  440-volt,  100 
r.  p.  m.  revolving-field  engine-type  alternator,  complete  with  ex- 
citers, and  5,500  hp  in  induction  motors,  varying  from  5  hp  to  400  hp 
each.  Ten  motors  of  300-hp  each  will  be  direct  connected  to  a 
constant  speed  line  of  paper  machines.  The  engines  will  be  built 
by  the  Hooven,  Owens  &  Rcntschler  Company.  There  will  be  three 
1,500-hp  cross-compound  engines  for  driving  the  Westinghouse  gen- 
erators. One  450-hp  cross-compound  engine  is  for  lighting  purposes. 
Two  l,20O-hp  engines  and  one  750-hp  capacity  will  be  direct  connected 
to  shafting  for  power  transmission  throughout  the  plant.  Ten 
single-cylinder  engines,  representing  an  aggregate  of  3,350  hp,  are 
to  be  used  for  operating  the  paper  machines.  These  engines  will  be 
capable  of  showing  a  wide  range  of  speed,  and  will  be  built  so  as 
to  permit  of  the  change  of  speed  in  the  paper  machinery  being  con- 
trolled from  them.  The  boilers  to  be  installed  in  the  plant  will  be  of 
Babcock  &  Wilcox  build. 

EQUIPMENT  FOR  ANOTHER  JAPANESE  ROAD.— Con- 
tracts are  now  being  placed  for  equipment  in  connection  with  the 
conversion  to  electric  motive  power  of  part  of  the  steam  railroad 
between  lidamaclii  and  Hachioji,  suburbs  of  Tokio,  Japan.  In  the 
first  instance,  4^  miles  of  road  will  be  changed  to  electric  traction. 
The  contract  for  the  boilers  has  been  taken  by  thp  Stirling  Company, 
of  Chicago,  III.  There  will  be  three  units  of  250-hp  each.  This 
contract  was  secured  through  the  Japanese  house  of  Okura  &  Com- 
pany, which  concern  has  a  New  York  office  located  in  the  Bowling 
Green  Building.  The  generators  and  engines  will  be  supplied  by 
the  Siemens  &  Halske  Company,  of  Berlin.  The  contract  for  the  car 
trucks  and  motor  equipments  are  understood  in  local  Japanese  trade 
circles  not  to  have  been  placed  yet.  The  initial  equipment  of  the 
road  will  be  50  cars.  The  American  electrical  engineering  and  con- 
tracting firm  of  Bagnall  &  Hilles,  of  Yokohama,  is  reported  to  have 
received  a  contract  for  various  material  for  the  new  road  and  the 
Japanese  house  of  Mijsin  &  Company,  445  Broome  Street,  New  York, 
has  also  been  allotted  a  contract.  The  new  system  will  be  known  as 
the  Okubo  ICIcctric  Railway. 

EQUIPMENT  CONTRACTS  FOR  MEXICAN  POWER 
PLANT. — The  Guanajuato  Power  and  Electric  Company,  in  which 
Chas.  A.  Coffin,  president  of  the  General  Electric  Company ;  John 
Hays  Hammond,  the  mining  expert,  and  other  men  prominent  in 
electrical  and  mining  circles  arc  interested,  has  just  let  some  con- 
tracts for  the  equipment  of  the  power  plant  to  be  built  on  the  River 
Dnero,  near  the  city  of  Zamora.  in  the  State  of  Gvianajuato,  Mexico, 
to  furnish  power  no  miles  to  Guanajuato.  The  initial  capacity  of 
the  plant  will  be  about  5.000  lip.  The  General  Electric  Company  has 
secured  a  contract  for  two  generators  of  1,500  kw  each.  The  Pelton 
Water  Wheel  Company  has  been  awarded  a  contract  for  two  2.300- 
hp  wheels.  The  contract  for  the  pipe  line,  which  calls  for  3.300 
feet  of  57-inch.  63- inch  and  69-inch  ,>tcel  ri vetted  pipe,  has  been  al- 
lotted to  Jos.  T.  Rycrson  &  Son,  incorporated,  of  Chicago,  III.  The 
capacity  of  the  plant  will  be  considerably  increased  in  the  near 
future. 


"AXLE  LIGHT'  IX  EUROPE  AND  JAPAN.— The  Consoli- 
dated Railway  Electric  Lighting  and  Equipment  Company,  100  Broad- 
way, New  York,  have  advices  from  the  British  firm  of  Vickers  Son 
&  Maxim,  that  some  important  contracts  have  lately  been  taken  for 
the  installation  of  the  "Axle  Light"  system  of  electric  lighting  on 
British  railroads,  and  also  on  the  trains  of  some  of  the  principal 
continental  European  roads.  The  equipments  are  being  manufac- 
tured at  a  special  plant,  located  in  Birmingham,  by  the  Vickers 
people.  A  contract  has  been  secured  through  the  Japanese  house  of 
Mitsin  &  Company,  of  445-447  Broome  Street,  New  York,  for  several 
equipments  for  the  Kuishuit  railway,  Japan.  Among  recent  domestic 
contracts  received  is  one  from  the  Southern  Pacific  Railroad  Com- 
pany, for  the  new  trains  which  are  to  run  from  Chicago  to  San  Fran- 
cisco, via  El  Paso.  The  cars  on  these  trains  will  also  be  equipped 
with  several  fans,  to  be  operated  by  the  "axle  light"  system. 

MEXICAN  POWER  TRANSMISSION  PLANT.— Plans  have 
been  perfected  by  Harold  J.  Rossi,  of  the  city  of  Mexico,  Mex.,  for 
the  construction  and  operation  of  a  large  electric  power  transmis- 
sion plant,  to  be  located  on  the  hacienda  of  his  uncle.  Archbishop 
Gillow,  sitiiated  near  the  town  of  San  Martin,  Texmelucan,  State  of 
Puebla,  Mexico.  It  is  proposed  to  utilize  the  power  derived  from 
a  large  waterfall  to  generate  500-hp  of  electrical  energy,  which  will 
be  transmitted  ten  miles  to  the  town  above  mentioned,  where  more 
than  450  hp  has  already  been  contracted  for  by  cotton  mills  and  other 
manufacturing  concerns.  Later  on  a  greater  amount  of  power  will 
be  generated  for  transmission  to  Tlaxcala  and  the  haciendas  between 
San  Martin  and  Puebla.  Mr.  Rossi  will  be  in  personal  charge  of  this 
plant  and  enterprise. 

OIL  FILTER  ORDERS— The  Atlas  Portland  Cement  Company, 
of  Northampton,  Pa.,  has  recently  placed  an  order  with  the  Burt 
Manufacturing  Company,  of  Akron,  Ohio,  making  16  of  these  filters 
in  use  in  its  diflFerent  plants.  Other  recent  orders  reported  from 
the  Burt  Company  were  from  the  following  concerns :  The  Allis- 
Chalmcrs  Company.  Swift  &  Company,  American  Sheet  Steel  Com- 
pany, West  Virginia  Pulp  and  Paper  Company,  American  Locomo- 
tive Company,  Savannah  Electric  Company,  and  Armour  &.  Com- 
pany. 

BALL  ENGINE  ORDERS —The  National  Tube  Works  have  re- 
cently placed  in  operation  at  their  Middletown,  Pa.,  plant  two  450- 
hp  engines,  direct  connected  to  Westinghouse  generators.  The  Ball 
Engine  Company,  Erie.  Pa.,  furnished  the  engines  The  Pennsyl- 
vania Railroad  Company,  West  Jersey  and  Seashore  Line,  Atlantic 
City,  N.  J.,  has  recently  installed  an  outfit  consisting  of  two  150-hp 
cross-compound  engines,  built  by  the  Ball  Engine  Company,  direct 
connected  to  Westinghouse  alternators.  The  generators  run  in 
parallel,  and  the  engines  are  equipped  with  synchronizing  de\'ices. 

THE  YORK  STREET  RAILWAY  COMPANY,  York,  Pa.,  has 
decided  to  expend  about  $25,000  in  needed  improvements  on  its  lines. 
••Ml  of  the  principal  streets  which  the  kne  traverses  will  be  double 
tracked.  The  rails  and  turn  outs  are  made  at  Steelton  and  are  of  the 
latest  and  heaviest  pattern,  55  feet  in  length,  and  weigh  about  1,500 
pounds  each  The  turn-outs  and  crossings  are  proportionately  as 
heavy.  The  trackage  is  being  laid  under  the  superintcndency  of 
traction  track  foreman.  Klinedinst.  It  is  being  laid  upon  a  concrete 
base  of  quite  a  depth.  This  part  of  the  work  is  in  charge  of  the 
Vulcanite  Paving  Company,  of  Philadelphia. 

MONTAUK  FIRE  DETECTING  WIRE  ORDERS— The  Mon- 
tauk  Fire  Detecting  Wire  Company.  100  Broadway,  has  recently 
.i-ecured  a  contract  through  E.  H.  Kirkby,  of  147  Elizabeth  Street, 
Melbourne,  Australia,  for  the  installation  of  its  system  in  Her 
Majesty's  Theatre  there.  Among  domestic  orders  lately  secured 
is  one  calling  for  several  thousand  feet  of  wire  for  the  Ashland 
House,  Fourth  Avenue  and  Twenty-fourth  Street,  New  York  The 
Jenney  Construction  Company,  of  563  Fifth  Avenue,  New  York,  is 
sending  in  several  orders  for  wire,  to  be  installed  in  pn%*ate  resi- 
dences. 

DETROIT  AND  THE  SOO  — Mr.  Francis  H  Clergue,  of  the  Can- 
adian Soo.  while  in  Detroit  recently  is  said  to  have  announced  that 
plans  had  already  been  perfected  for  supplying  Detroit  with  electricity 
direct  from  the  big  power  plant  he  has  just  completed  at  the  Falls  of 
Sault  Stc.  Marie.  The  plan  is  to  convey  the  current  by  means  of 
cables  carried  on  towers.  60  feet  high.  It  is  proposed  to  furnish 
Detroit  with  20.000  hp  at  first,  increasing  the  amount  later  to  200.000 
hp.    Transforming  stations  along  the  route  will  supply  smaller  cities. 

ENGINES  FOR  HOKKAIDO.  JAPAN— Mcintosh,  Seymotir  & 
Company,  of  Auburn,  N.  Y.,  and  the  Havcmeycr  Building.  New 
York  City,  has  just  made  shipment  of  two  400-hp  horizontal  cross- 
compound  engines  to  Japan,  for  installation  in  the  plant  of  the  Hok- 
kaido Colliery  and  Railway  Company.  The  contract  was  secured 
through  H.  Becker  &  Company,  whose  offices  are  in  the  Curtis 
Building.  35  South  William  Street.  New  York.  The  generators  will 
be  made  by  Siemens  &  Halske.  Berlin.  Gcrmanv. 
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NEW  LUNKENHEIMER  FACTORY.— At  Cincinnati  last  week 
the  fine  new  factory  of  the  Lunkenheimer  Company  was  opened  with 
great  eclat,  and  in  the  presence  of  large  crowds  of  merchants,  city 
officials,  employees,  etc.  Electrical  World  and  Engineer  was  repre- 
sented by  J.  M.  Wakeman  and  Western  Manager  J.  V.  S.  Church. 
The  company  itself,  represented  by  Mr.  and  Mrs.  Carl  Lunkenheimer, 
treasurer;  Mr.  Edmund  R.  Lunken,  president;  Mr.  Samuel 
L.  Moyer,  engineer,  and  Mr.  D.  T.  Williams,  vice-president  pro- 
vided refreshments,  music  and  an  excellent  vaudeville.  The  con- 
spicuous event  of  the  evening  was  the  presentation  to  the  firm  by 
the  employees  of  a  very  handsome  American  flag,  which  was  grace- 
fully acknowledged  by  Mr.  Lunken.  The  factory  contains  150,000 
square  feet,  and  will  give  ample  room  to  no  fewer  than  700  hands. 
It  is  of  the  latest  steel  construction.  The  general  distribution  of 
power  throughout  the  building  is  quite  modern ;  the  source  of  energy 
is  a  300-hp  engine,  which  drives  a  240-kw,  three-phase,  220-volt, 
General  Electric,  alternating-current  dynamo.  The  current  is  led 
out  from  a  switchboard  to  the  different  parts  of  the  building,  where 
suitable  motors  are  provided  to  drive  the  various  lines  of  shafting. 
These  motors  are  of  the  induction  type.  The  power  from  the  motors 
to  the  shafts  is  transmitted  through  what  is  known  as  the  Renold 
silent-chain  gear,  which  permits  of  a  very  compact  arangement  of 
motors,  shafts,  countershafts ;  runs  without  any  noise  whatever,  is 
positively  frictionless,  and  it  also  dispenses  with  the  use  of  leather 
belts.  The  whole  power  transmission  scheme  in  this  building  is 
the  most  modern  of  any  manufacturing  concern  in  the  West.  In  the 
engine  room,  besides  the  engine  driving  the  dynamo,  there  is  also  a 
large  cross-compound,  two-stage  Laidlaw-Dunn-Gordon  air  com- 
pressor, which  supplies  compressed  air  throughout  the  shops  and 
foundries,  where  it  is  used  for  driving  different  pneumatic  tools  and 
other  similar  appliances.  The  engine  room,  when  finished,  will  be 
one  of  the  handsomest  in  the  country ;  the  floor  will  be  mosaic  tiling, 
and  all  the  fittings  about  the  room  will  be  of  the  latest  type.  Bell 
telephones  connect  all  departments  to  a  central  exchange,  which 
connects  with  the  city  lines,  thus  affording  immediate  communication 
from  any  ^oint  in  the  factory.  The  illumination  is  furnished  by 
what  is  known  as  the  Nernst  lamp,  made  by  the  Nernst  Lamp  Com- 
pany, of  Pittsburg.  Owing  to  the  arrangement  of  the  lamp,  the  dis- 
tribution of  the  light  is  absolutely  even  and  without  shadows.  The 
'.amps  are  so  disposed  that  sufficient  illumination  is  secured  without 
providing  each  operator  with  an  individual  light.  In  order  to  avoid  any 
misunderstanding  as  to  the  nature  of  the  products  manufactured,  we 
would  state  that  the  line  of  goods  made  in  these  shops  consists  of 
valves  of  all  kinds  for  engines,  boilers — in  fact,  all  kinds  of  gas, 
steam,  air,  water,  etc.;  whistles,  gauges,  injectors,  lubricators,  oiling 
devices,  oil  and  grease  cups  and  engine,  and  boiler  appliances  gener- 
ally. The  business  was  founded  in  1862  by  the  late  Frederick  Lun- 
kenheimer, and,  from  a  very  small  beginning,  has  grown  to  the  large 
proportions  shown  by  the  present  establishment.  The  company's 
products  are  sold  at  branch  stores  throughout  the  world,  and  are 
looked  upon  by  engineers  as  possessing  the  very  highest  quality. 
The  company  is  now  erecting  another  large  building,  which  will  be 
occupied  by  the  general  offices  and  engineering  force,  and  this  will 
be  ready  for  occupancy  about  the  first  of  the  year. 

THE  RHODE  ISLAND  AND  SUBURBAN  RAILWAY  COM- 
PANY is  making  extensive  additions  to  its  power  station  on  Eddy 
Street,  Providence,  R.  I.  The  plant  now  building  was  originally 
designed  for  a  rated  capacity  of  7,500  hp,  but  recently  the  company 
decided  to  augment  its  power  equipment  and  contracted  with  West- 
inghouse.  Church,  Kerr  &  Co.  for  a  new  Westinghouse  vertical  cross- 
compound  Corliss  engine,  designed  for  a  maximum  capacity  of  6,600 
hp.  The  cylinder  dimensions  of  the  engine  are  42  and  86  inches  di- 
ameter, with  a  stroke  of  60  inches.  The  engine  will  be  approximately 
35  feet  in  height,  and  will  be  direct  connected  to  a  2,500-kw  West- 
inghouse, 600-volt,  direct-current  railway  generator,  fnounted  be- 
tween the  main  bearings  together  with  a  flywheel  24  feet  in  diameter, 
and  weighing  125  tons.  In  encouragement  of  the  proposed  legislation 
upon  smoke  prevention,  the  Rhode  Island  and  Suburban  Railway 
Company  also  contracted  with  Westinghouse,  Church,  Kerr  &  Co. 
for  a  complete  equipment  of  mechanical  draft  and  Roney  mechanical 
stokers  for  the  5,400-hp  boilers  which  the  new  station  will  contain. 
Provision  for  the  greatly  increased  boiler  capacity  will  be  made  by 
the  addition  of  a  second  story  to  the  boiler  house  for  the  accommoda- 
tion of  the  upper  deck  batteries. 

THE  STUART-HOWLAND  COMPANY  announces  in  a  cir- 
cular letter  to  the  trade  that  owing  to  the  rapid  growth  of  its  busi- 
ness it  has  been  compelled  for  the  third  time  in  18  months  to 
materially  increase  its  quarters  in  Boston.  The  latest  addition  in- 
cludes the  entire  premises  until  recently  occupied  by  Pettingell- 
Andrews  Company.  This  will  give  it  about  30,000  square  feet  of 
floor  space,  with  a  frontage  on  Denvonshire  Street  and  Winthrop 
Square  of  about  240  feet,  and  when  remodeled  according  to  its 
plans  will  make  a  store  and  offices  the  equal  if  not  the  superior  of 
any  electrical  supply  store  in  the  United  States.    It  had  much  out- 


grown its  quarters,  and  the  added  space  was  badly  needed.  Its  stock 
is  one  of  the  largest,  carefully  assorted,  and  includes  practically 
everything  electrical.  The  location  is  in  the  heart  of  the  busiest 
business  section  of  Boston,  within  three  minutes'  walk  of  the  South 
Terminal  Station,  and  convenient  to  the  car  lines  from  the  North 
Station,  as  well  as  from  all  suburban  points.  The  Stuart-Howland 
Company  started  in  business  less  than  three  years  ago,  and  its  growth, 
which  has  bec-ri  phenomenal,  proves  what  can  be  done  by  a  thoroughly 
up-to-date  business  policy.  Its  business  is  now  one  of  the  largest 
of  the  kind  in  the  country. 

USE  OF  ELECTRIC  VEHICLES  BY  ELECTRIC  LIGHT 
COMPANY. — Two  years  ago  the  rapidly  increasing  business  of  the 
Hartford  Electric  Light  Company  was  drawing  so  heavily  upon  the 
energies  of  the  executive  department  that  the  appointment  of  an 
assistant  to  the  general  manager  was  thought  necessary.  While  look- 
ing about  for  the  right  man.  President  Dunham  conceived  the  idea 
that  use  of  an  automobile  might  help  matters,  and,  as  an  experiment, 
he  purchased  one  of  the  Electric  Vehicle  Company's  runabouts.  It 
was  found  that  the  machine  greatly  increased  the  scope  of  personal 
inspection  of  the  company's  work  going  on  in  different  parts  of  the 
city,  and  the  appointment  of  the  assistant  was  indefinitely  post- 
poned. President  Dunham  says  that  the  vehicle,  which  is  still  in 
commission,  paid  for  itself  in  eight  months.  More  recently  the  com- 
pany has  purchased  an  additional  runabout  for  the  foreman  of  line 
construction,  an  electric  delivery  wagon  and  a  large  electric  emer- 
gency wagon  for  general  utility  and  "trouble  business."  Mr.  Dun- 
ham states  that  these  vehicles  have  proved  very  profitable  and  have 
saved  the  company  approximately  a  third  of  its  labor. 

WESTINGHOUSE,  CHURCH,  KERR  &  CO.  report  extensive 
sales  of  Roney  mechanical  stokers  for  the  past  month.  Among  the 
orders  are  the  following :  Carnegie  Steel  Company,  Homestead 
works — 12  duplex  stokers,  to  replace  another  make;  fifth  order  fol- 
lows a  large  order  given  one  year  ago;  total  15,000  hp.  Lackavvanna 
Steel  Company,  Buffalo — 16  duplex  stokers;  fourth  order — 14,000 
hp.  Juniata  Steel  and  Iron  Company,  Greencastle,  Ind. — 10  duplex 
stokers.  Continental  Tobacco  Company,  St.  Louis,  Mo. — 4  duplex 
and  one  quadruplex  stokers.  Atlanta  Rolling  Mill  and  Tin  Plate 
Company,  Atlanta,  Ind. — 8  duplex  stokers.  Woodward  &  Lothrop, 
Washington,  D.  C. — 6  duplex  stokers.  Merchants'  Heating  and  Light 
Company,  Indianapolis,  Ind.— 5  duplex  stokers.  Duplex  and  quad- 
ruplex stokers  are  also  to  be  installed  in  J.  L.  Mott  Iron  Works, 
Trenton,  N.  J. ;  American  Locomotive  Works,  Schenectady,  N.  Y., 
fourth  order,  Pennsylvania  Railroad,  Altoona,  Pa.,  tenth  order; 
United  States  Lighting  and  Power  Company,  Washington,  D.  C. ; 
National  Tube  Company,  Pittsburg,  Pa.,  sixth  order;  Pressed  Steel 
Car  Company,  Pittsburg,  Pa.,  sixth  order. 

TROLLEY  FOR  MONTEREY,  MEXICO.— Extensive  trolley 
lines,  with  first  and  second  class  fares,  is  the  project  planned  for  the 
City  of  Monterey,  Mexico,  by  Baltimore  capital,  represented  by 
Sperry,  Jones  &  Co.,  bankers,  of  Baltimore,  Md.  The  city  is  a  live, 
industrial  town,  with  80,000  inhabitants.  This  will  be  the  first  appli- 
cation of  electricity  to  street-car  service  in  Monterey.  There  is  now 
a  mule-car  line,  which  this  syndicate  has  purchased,  together  with 
concession,  granted  to  local  capitalists.  There  will  be  six  different 
lines,  aggregating  30  miles,  and  so  constructed  as  to  meet  at  the  center 
of  the  city. 

M.  B.  FOSTER  ELECTRIC  COMPANY  has  opened  offices  in 
the  Fuller  Building,  at  Broadway  and  Twenty-third  Street,  New 
York  City.  It  proposes  to  do  a  general  electrical  contracting  busi- 
ness, inclusive  of  wiring  and  the  installation  of  plants.  The  com- 
pany numbers  Messrs.  F  ?und  and  Cordnan,  who  have  been  engaged 
in  the  business  for  the  past  15  years.  Mr.  M.  B.  Foster  is  a  graduate 
of  the  Massachusetts  Institute  of  Technology,  and  has  been  in  the 
contracting  business  for  a  year  and  a  half.  Mr.  A.  C.  Foster,  an- 
other partner,  was  previously  a  hotel  manager. 

ILLINOIS  ELECTRIC  VEHICLE  TRANSPORTATION 
COMPANY.— The  Illinois  Electric  Vehicle  ^transportation  Com- 
pany is  inviting  bids  until  November  8,  on  ']7  electric  vehicles  of 
various  styles  manufactured  by  the  Tlectric  Vehicle  Company,  of 
Hartford,  Conn.,  all  of  which  are  equipped  with  chloride  storage 
batteries.  The  operating  equipment  is  also  to  be  sold.  Messrs. 
Samuel  Insull,  E.  B.  Russel  and  James  E.  Hays  are  trustees  for  the 
dissolution  of  the  Illinois  Electric  Vehicle  Transportation  Company, 
Chicago. 

VICTOR  TURBINES  FOR  FOREIGN  COUNTRIES.— The 
Stilwell-Bierce  &  Smith-Vaile  Company,  of  Dayton,  Ohio,  have, 
through  their  New  York  offices,  received  a  contract  from  the  Strong 
&  Tro^vbridge  Company,  an  Australasian  concern.  22-24  State  Ttreet, 
New  York,  for  several  30-inch  Victor  turbines,  to  be  shipped  to 
Auckland,  New  Zealand.  An  order  for  five  c?rloads  of  turbines  has 
also  been  received  from  the  English  house  of  Rose  &  Knowles, 
Santos,  Brazil. 
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LITTLE  ROCK,  AKK.— The  Cabot  and  Lonoke  Telephone  Company  has 
filed  its  articles  of  incorporation  with  the  Secretary  of  State.  The  capita 
stock  is  $1,500.  It  is  proposed  to  erect  and  operate  a  telephone  line  from 
Lonoke  to  Little  Rock  via  Cabot.  George  Rule,  Jr.,  is  president  and  treas- 
urer; R.  G.  Stovall,  vice-president;   W.  A.  Thompson,  secretary. 

DENVER,  COL. — The  Local  Telephone  Company  has  been  incorporated  in 
this  city  by  S.  L.  Clougb,  W.  H.  Hake,  C.  M.  Brady  and  others.  The  company 
proposes  to  operate  lines  in  Denver  and  throughout  the  State  of  Colorado. 

DENVER,  COL. — City  Attorney  Sheafcr,  of  Denver,  has  prepared  an  advert 
report  on  the  proposition  of  the  Colorado  Telephone  Company  to  furnish  the 
city  with  i8  telephones  without  charge,  increasing  the  number  as  the  population 
increases  provided  the  city  signs  a  contract  not  to  use  any  other  telephones  or  to 
enter  into  contractal  relations  for  the  use  of  other  telephones  with  any  other 
company. 

FOWLER,  ILL. — The  Fowler  Central  Telephone  Company  has  been  incor- 
porated by  C.  C.  Haxel,  L.  E.  Schriver,  and  H.  Schroeder.  The  capital  stock 
is  $2,500- 

STEVVARDSON,  ILL.— The  Stewardson  Telephone  Company  has  been  in- 
corporated with  a  capital  of  $2,500.  Incorporators:  T.  P.  Mantz,  D.  M.  Dud- 
dleston   and    William    Frede. 

MT.  AUBUR.V,  ILL.— The  Mt.  Auburn  telephone  exchange  has  been  sold  to 
Walter  McKaig.  The  switchboard  at  Blue  Mound  was  included  in  the  purchase 
and  will  be  removed  to  Mt.  Auburn,  while  a  larger  one  will  be  secured  for 
Blue  Mound. 

JACKSONVILLE,  ILL. — Representatives  of  twenty-three  telephone  com- 
panies, covering  the  independent  field  in  Western  Illinois,  met  here  recently 
and  arranged  for  the  organization  of  an  Illinois  Telephone  Traffic  Association, 
to  handle  the  interchange  of  telephone  traffic  and  promote  the  interest  of  the 
independent  companies. 

NASHVILLE,  ILL. — The  Southern  Union  Telephone  Company  has  completed 
the  construction  of  its  line  in  the  west  end  of  this  county  and  its  system  is  now 
complete.  The  district  embraces  the  towns  of  Venedy,  Vcnedy  Station,  Lively 
Grove,  Stone  Church,  Oakdalc  and  Coulterville.  This  part  of  the  county  has 
lon!i  been  in  want  of  means  for  communicating  with  the  county  seat  and  the 
outside  world. 

PIKE'S  PEAK,  IND. — The  Pike's  Peak  Telephone  Company  has  been  in- 
corporated to  build  a  system  in  Brown,  Bartholomew  and  Jackson  Counties. 
The  capital  stock  is  $2,000. 

SEYMOUR,  l.N'D. — The  Seymour  Home  Telephone  Company  has  been 
Incorporated,  the  initial  capital  stock  being  placed  at  $15,000.  The  company 
will  operate  a  telephone  system  within  the  city  of  Seymour  and  throughout 
Jackson  and  adjacent  counties.  The  incorporators  are  E.  D.  L.  Barber,  Jo'in 
C.   Montieih,  Claude   Hymer,  J.    H.   Peters  and  S.  A.   Barnes. 

EVANSVILLE,  IND.— The  recent  action  of  the  Cumberland  Telephone 
Company  in  advertising  for  bids  for  the  construction  of  a  new  exchange  build- 
ing is  a  puzzle  to  the  city  officials.  The  Cumberland  company  is  under  orders 
of  the  city  council  to  remove  its  poles,  wires  and  other  property  from  the  streets 
and  alleys  of  the  city  by  the  middle  of  November.  But  in  the  face  of  orders 
to  get  out,  the  advertisement  for  bids  for  a  new  exchange  building  comes  as  a 
surprise  and  wakes  up  the  slumbering  telephone  question.  Mayor  Covert  is 
indignant  at  the  action  of  the  company  and  other  city  officials  have  expressed 
tbemielves  against  the  company's  position  and  in  favor  of  municipal  owner- 
ship. The  telephone  situation  here  is  greatly  strained,  and  the  crisis  seems  to 
be  near  at  hand. 

WHITTEMORE.  I  A— The  Whittemore  Telephone  &  Lighting  Company 
has   been   incorporated   here. 

ELLIOTT,  lA. — At  the  general  election  on  Nov.  4  the  question  of  granting 
a  franchise  by  the  town  of  Elliott  to  the  Elliott  Central  Mutual  Telephone 
Association  will  be  voted  on. 

DES  MOINES,  I  A. — The  Mutual  Telephone  Company's  managers  are  fig- 
uring with  makers  of  telephone  supplies  on  a  new  6,000  connection  iwitchboarcl 
which  it  proposes  to  install  in  its  Dcs  Moines  plant  next  season  and  will  re- 
quire that  it  be  delivered  ready  to  set  up  with  4,000  connections.  The  board 
is  being  ordered  in  contemplation  of  the  extension  of  the  service  into  the 
country. 

REDWOOD  FALLS.  MINN.- The  Redwood  County  Rural  Telephone  Com- 
pany is  about  to  extend  its  lines  from  Wabasso  to  Motgan,  a  distance  of  twenty 
miles,  with  a  central  office  at  the  latter  point,  and  some  forty  instruments. 

ST.  JOSEPH.  MO.  — The  Central  States  Telephone,  Telegraph  and  Construc- 
tion Company  has  been  organized  here  with  a  capital  stock  of  $100,000.  Toll 
'incs  will  be  built  all  over  Missouri,  Kansas,  Iowa  and  Nebraska.  Connections 
will  lie  ni.ide  with  the  Citizens'  company,  of  this  city,  the  independent  companies 
at  Atchison  and  Leavenworth,  and  the  Home  Company,  of  Kansas  City.  The 
principal  stockholders  are  W.  F.  Rankin,  of  Tarkio,  and  S.  M.  Baker,  of  Atchi- 
son.    Over  twelve  thousand  telephones  will  be  connected  by  these  toll  lines. 

COWAN  DA.  N.  Y. — The  Gowanda  Telephone  Company  has  been  incor- 
porated, capital  $25,000.  Directors:  E.  C  Fisher,  J.  M.  Congdon  and  R.  E. 
Congdor..  Gowanda. 

ELIZABETH  CITY.  N.  C— The  Norfolk  and  Carolina  Telegraph  &  Tel- 
ephone Company,  of  Fliiabcth  City,  has  been  chartered  with  a  capital  of 
$50,000.  C.  R.  Johnson,  of  Portsmouth,  Va.,  is  the  principal  stockholder. 
M.   L.  Guirkin,  of  Elizabeth   City,   is  also  interested. 


PORTSMOUTH,  OHIO.— The  Portsmouth  Telephone  Company  is  installing 
a  new  switchboard  and  will  spend  $20,000  in  extensions  next  spring. 

BOWLING  GREEN,  OHIO.— The  Weston-Grand  Rapids  Telephone  Com- 
pany is  receiving  material  for  new  lines  and  a  new  switchboard  at  Grand 
Rapids.     Other  improvements  are  to  be  made. 

MARION,  OHIO. — By  paying  $1  per  year  additional  subscribers  of  the 
Bell  Company  at  Caledonia  will  be  given  service  to  Marion  without  toll 
charges.      The  plan   is   being   favorably   received. 

ELMORE,  OHIO. — The  New  Ottawa  County  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $150,000.  The  incorporators  are  E.  D. 
Harkness,  J.  G.  Steinkamp,  George  W.  Luckey,  Homer  Metzger  and  Taylor 
Fuller. 

MARSHALLVILLE,  OHIO.— The  Marshallville  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $1,000,  by  William  Beidler,  D.  W.  Kaufman, 
C.  W.  Biddle,  H.  H.  Bachman,  L.  Hinderer,  Jacob  Ault,  John  Weiner,  Exison 
Stinson  and  Benjamin  Ault. 

TOLEDO,  OHIO. — The  Toledo  Home  Telephone  Company  now  has  5,000 
telephones  in  operation.  Of  these  4,600  are  independent  telephones  and  400 
sub-telephones  connected  with  private  branch  exchanges.  About  300  telephones 
have  been  placed  in  operation  in  East  Toledo. 

TORONTO,  OHIO.— The  East  Springfield  Telephone  Company  has  pur- 
chased from  the  Phoenix  Telephone  Company  its  exchange  at  Richwood, 
including  franchise  and  toll  lines  to  Wintersville.  The  Wintersville  line  is 
now  being  built  and   other  improvements  will  be  made  . 

URBA.NA,  OHIO.— The  United  Telephone  Company,  of  Bellefontaine.  has 
sold  a  portion  of  its  lines  in  Champaign  County  to  Murray  E.  Weymer,  of 
Rosewood.  Mr.  Weymer  owns  other  lines  in  the  county  and  the  various 
properties  are  to  be  improved  and  consolidated  into  a  new  company,  which 
will   be   of  considerable   importance. 

HARRISBURG,  PA.— The  Summit  Park  Electric  Company,  of  Bethel  town- 
ship,  Allegheny    County,   has   been   incorporated;    capital,    $1,000. 

LANCASTER,  PA. — The  Enterprise  Telephone  and  Telegraph  Company  has 
been  organized  at  New  Holland  with  a  capital  of  $35,000.  It  will  build  a  line 
from  New  Holland  to  Reading  especially  for  the  use  of  farmers.  The  officers 
are:  President,  W.  M.  Stauffer,  New  Holland;  treasurer,  E.  H.  Burkholder, 
Summersville. 

NEWBERRY,  S.  C— The  Southern  Bell  Telephone  Company  has  applied 
for  a  franchise  to  put  in  an  exchange  at  Newberry.  , 

YANKTON,  S.  D. — At  a  recent  meeting  of  the  Business  Men's  Club 
a  resolution  uas  adopted  to  let  the  contract  for  an  independent  telephone 
system  for  the  city  of  Yankton  to  the  Messrs.  Crumb,  of  Chicago,  for  the 
sum  of  $13,000,  that  being  the  smallest  of  several   bids  submitted. 

EL  PASO,  TEX. — The  Southern  Independent  Telephone  Company  of  El 
Paso  has  been  incorporated;  capital  stock,  $500,000.  The  incorporators  are 
Annie  McElroy  Britt,  Lorain  Miller,  J.  B.  Badger  and  B.  S.  Sprague. 

SALT  LAKE  CITY,  UTAH.— Two  reports  were  presented  to  the  city 
council  of  Butte,  Mont.,  in  regard  to  the  franchise  asked  for  by  the  Rocky 
Mountain  Telephone  Company.  A  majority  and  a  minority  report  will  be 
presented  later  on.  The  company's  franchise  will  expire  in  about  two  years 
more.  There  is  likely  to  be  a  hard  fight  over  the  matter  before  the  telephone 
people   secure   a    franchise  without  paying  a   large   sum   for  it. 

SALT  LAKE  CITY,  UTAH.— Superintendent  A.  J.  Vance,  of  the  Rocky 
Mountain  Bell  Telephone  Company,  has  received  a  set  of  plans  for  the  new 
exchange  building  to  be  erected  in  Cheyenne,  Wyo.,  this  fall.  The  adver- 
tisement for  bids  for  the  construction  of  the  building  will  be  published  im- 
mediately. The  structure  will  be  25x75  feet,  and  will  be  the  only  fire-proof 
building  in  Wyoming.  Everything  will  be  of  stone,  brick,  steel,  tiling  and 
ether  non-inflammable  material,  with  no  woodwork  whatever  in  its  construc- 
tion. The  building  is  arranged  to  accommodate  a  much  larger  telephone 
exchange  than  now  exists  in  Cheyenne. 

RICHMOND,  VA.— The  Richmond,  Va.,  Telephone  Company  has  been 
granted  the  right  to  string  a  number  of  wires  and  cables  overhead  in  order 
to   connect  with   its  new  exchange.     The   arrangement   is,  however,    temporary. 

CAMERON,  W.  VA. — The  Augusta  Telephone  Company  has  applied  to  the 
Town  Council  of  this  place  for  a  franchise. 

WHEELING.  W.  VA.— The  Bell  Company  at  Wheeling  is  rearranging  its 
exchange  system,  giving  the  entire  city  direct  connection  with  one  central 
station.  Subscribers  at  Bridgeport,  Martin's  Ferry  and  other  towns  in  that 
vicinity  are   to  be  given   the  same  service. 


ELECTRIC   LIGHT  AND   POWER. 


FLAGSTAFF,  ARIZ.— The  Grand  Cafion  Electric  Power  Company  pro- 
poses to  build  a  new  power  plant  on  Right  Angle  Creek,  a  branch  of  the 
Colorado  River.  Surveys  for  the  work  are  now  under  way.  Mr.  Julius 
Aubineau  is  nresident  of  the  company  and  Mr.  D.  Babbitt  secretary  and 
treasurer. 

SAN  FRANCISCO,  CALIF— The  Standard  Electric  Company  is  now  sup- 
plying elcctr'c  power  for  the  San  Francisco  Gai  and  Electric  Company,  al- 
though in  a  limited  quantify.  The  distance  of  transmission  is  about  145  miles 
from    the   Electra   power    station    in    Amador    County. 

SAN  FRANCISCO.  CALIF.— The  Bay  Counties  Power  Company  is  building 
a  branch  from  its  main  electric  transmission  line  at  Elmira  to  Vacaville.  Caiif. 
New  transformers  now  being  installed  at  the  VacaWlle  Water  &  Light  Cotn- 
pany's  gub-station  will  reduce  the  high  tension  current  for  distribution.  E.  D. 
N.   Lcbe  is  the   manager  of  the  distributing  company. 
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SAN  FRANCISCO,  CALIF.— It  is  reported  that  electric  pumping  for  irri- 
gating rice  fields  in  Texas  and  Louisiana  will  be  carried  on  in  an  extensive 
way.  The  Southern  Pacific  Railroad  Company  is  said  to  be  behind  the  project. 
Harvesting  machinery  and  rice  mills  will  also  be  operated  by  electric  power. 
The  plant  will  be  installed  on  a  lo, coo-acre  rice  plantation  in  Harris  County, 
Texas. 

SAN  FRANCISCO,  CALIF.— The  Richmond  Light  and  Water  Company, 
Richmond,  Calif.,  recently  closed  a  contract  with  the  Bay  Counties  Power 
Company  for  power  from  its  transmission  lines.  Transformers  aggregating 
300-kw  in  capacity  have  been  ordered  from  the  General  Electric  Company. 
Richmond  is  the  Santa  Fe  terminus  on  San  Francisco  Bay,  with  3,000 
inhabitants. 

SAN  BERNARDINO,  CALIF.— The  Hellman-Huntington  syndicate  of  Los 
Angeles  has  just  closed  a  deal  for  the  purchase  of  the  famous  Bear  Valley 
flume,  which  was  built  years  ago  at  an  enormous  expense  for  the  purpose  of 
conveying  water  from  the  Bear  valley  dam  on  the  north  side  of  the  San 
Bernardino  mountains,  to  the  orange  groves  about  Redlands  and  Highlands.  It 
is  announced  that  the  syndicate  has  already  selected  a  site  in  Santa  Anna 
canyon,  500  feet  below  the  flume,  for  a  power  plant  and  that  the  flume  will 
be  used  in  connection  with  this  plant. 

SAN  FRANCISCO,  CALIF.— The  Golden  State  Power  Company  which  was 
recently  incorporated  in  San  Francisco,  with  a  capital  stock  of  $10,000,000, 
has  located  water  rights  along  the  Feather  River.  It  is  proposed  to  develop 
electric  power  at  various  points  in  Plumas  and  Butte  Counties  in  California. 
The  first  plant  is  to  be  installed  at  Yankee  Hill,  186  miles  from  San  Francisco. 
C.  L.  Morrill,  whose  name  heads  the  directorate,  has  been  carrying  on  pre- 
liminary engineering  work  for  five  months  past,  working  along  the  river  from 
Big  Bend  to  Big  Meadows.  It  is  proposed  to  have  the  first  installation  com- 
pleted within  two  years  with  a  probable  capacity  of  transmitting  60,000  horse- 
power to  San  Francisco.  The  plant  farthest  away  from  that  city  will  be  220 
miles  distant.  Frank  H.  Powers,  of  San  Francisco,  represents  Eastern  investors 
and  H.  P.  Hussey  is  connected  with  the  enterprise. 

DENVER,  COL. — Machine  shops,  run  entirely  by  electricity,  are  to  be 
constructed  at  some  points  between  Denver  and  Littletown  by  the  George  J. 
Leyner  Engineering  Works  Company.  Three  electrical  20-ton  cranes  will  be 
installed.  All  the  larger  machines  will  be  run  by  individual  electric  motors, 
and  the  smaller  machines  and  tools  in  groups. 

EDWARDSVILLE,  ILL.— At  the  last  meeting  of  the  City  Council,  the  four 
bids  for  a  franchise  submitted  by  the  i:,dwardsville  Electric  Light  Company  were 
rejected.  The  feeling  between  members  of  the  Council  and  the  electric  light 
company  is  so  intense  at  present  that  it  is  not  probable  they  can  get  together 
on  a  compromise  proposition,  and  in  consequence  the  city  will  be  in  darkness 
after  the  time  of  the  expiration  of  the  company's  present  franchise 
unless  the  efforts  of  citizens  in  the  interest  of  an  amicable  settlement  are  success- 
ful. The  Mayor  and  a  majority  of  the  members  of  the  Council  favor  municipal 
ownership. 

NOBLESVILLE,  IND.— Thomas  Griffin  and  others  have  purchased  the 
Cromer  mill  dam  north  of  this  city  and  will  at  once  construct  an  electric 
lighting  and  power  plant  using  water  power  to  generate  the  electrical  energy, 
which  is  to  be  brought  to  this  and  other  cities. 

INDIANAPOLIS,  IND. — Lower  rates  for  commercial  lighting  is  the  result 
of  the  invasion  of  the  downtown  districts  by  the  Merchants'  Heat  and 
Light  Company.  The  maximum  charge  permitted  by  this  company  is  10 
cents  per  kw-hour.  The  Indianapolis  Light  and  Power  Company  charges  I2j4 
but  is  making  contracts  at  754  where  the  new  company  competes  with  it. 

AUGUSTA,  ME. — The  Union  River  Light  &  Power  Company  has  been  in- 
corporated for  the  purpose  of  developing  the  water  power  of  the  Union  river 
and  its  tributaries,  with  $1,000,000  capital.  The  officers  are,  president,  A. 
Wendal  Jackson,  of  New  York  City;  treasurer,  I.  L.  Halman,  Boston,  Mass. 

PRINCESS  ANNE,  MD.— The  Princess  Anne  &  Deal's  Island  Light,  Power 
&  Railroad  Company  proposes  to  construct  an  electric  railway  and  furnish 
light,  heat  and  power.     It  will  erect  a  plant.     Mr.  H.  P.  Dashiell  is  president. 

NANTUCKET,  MASS.— Mr.  J.  A.  W.  Cawley,  of  Stoneham,  Mass.,  has 
purchased  the  Nantucket  Gas  Light  Company  and  the  Nantucket  Electric  Com- 
pany and  will  erect  here  a  new  electric  plant  of  about  200  horse-power.  Mr. 
Cawley  has  entire  control  of  the  "lighting  system. 

HELENA,  MONT. — The  power  house  of  the  Helena  Light  and  Power  Com- 
pany was  destroyed  by  fire  on  Oct.  20:  loss,  $100,000.  It  will  probably  be  two 
weeks  before  service  is  resumed  by  the  company. 

MIAMISBURG,  OHIO. — The  Miamisburg  Electric  Light  Company  is  in- 
stalling a  new  arc  light  machine  and  will  make  other  improvements  to  its 
system. 

FINDLAY,  OHIO. — The  Adams  Bros.  Bridge  Company  is  completing  the 
installation  of  an  electrical  power  plant  and  will  operate  all  machinery  by 
individual  motors. 

GALLIPOLIS,  OHIO. — Risenbach  &  Maxon,  of  Coshocton,  Ohio,  have 
closed  a  deal  for  the  purchase  of  the  Gallipolis  lighting  plant  owned  by  the 
Clendinen  Light   Company.     The  price  paid  is  said  to  have  been  $12,500. 

FOSTORIA,  OHIO. — Prominent  citizens  are  agitating  the  question  of  in- 
stalling a  municipal  lighting  plant  in  connection  with  the  city  water  works. 
At  present  the  city  pays  $90  per  light  which  is  claimed  to  be  too  high.  The 
present  contract  will  expire  next  year. 

MIAMISBURG,  OHIO. — The  Mitchell  Wheel  Company,  which  was  recently 
incorporated  here,  has  purchased  a  site  on  which  it  will  erect  a  large  plant. 
It  is  probable  that  this  plant  will  be  operated  by  electric  power,  an  independent 
motor  being  applied  to  each  machine.  Mr.  N.  J.  Catrow  is  president  and  Mr. 
Lee  Mitchell,  secretary  and  general  manager. 

COLUMBUS,  OHIO. — J.  D.  Karns  and  J.  Barber  are  working  in  the  in- 
terests of  the  Citizen's  Heating  &  Lighting  Company  which  is  desirous  of 
securing  a  franchise  to  operate  its  utilities  in  the  southern  and  western  por- 
tions  of    Columbus.      The    company   offers    to    furnish    lighting    current   at    15 


cents  per  kw-hour  and  power  current  for  7}4  cents  per  kw-hour.  Discounts 
ranging  from  10  to  30  per  cent,  are  to  be  allowed  on  bills  paid  before  the 
15th  of  each  month. 

SPARTANSBURG,  S.  C— J.  E.  Duval,  of  Spartansburg,  has  been  awarded 
a  contract  to  install  an  electric  plant  in  the  Bessemer  City,  N.  C,  cotton  milL 

BENNETTSVILLE,  S.  C— The  town  council  of  Bennettsville  has  provided 
for  a  municipal  electric  lighting  plant,  the  action  being  taken  over  the  protest 
of  Mayor  C.  S.  McCall. 

WACO,  TEX. — The  Colorado  Power  and  Manufacturing  Company,  of  Waco, 
has  been  incorporated;  capital  stock  $12,000.  Incorporators:  W  W.  Seley, 
R.  H.  Chatham  and  S.  F.  Harrill,  of  McLennan  County,  and  Rod  Oliver,  of 
Dallas. 


THE  ELECTRIC   RAILWAY. 


DANIELSON,  CONN. — Contracts  for  extending  the  Providence  and  Daniel- 
son  Electric  Street  Railway  to  East  Killingly  and  Elmville  have  been  awarded 
and  co.istruction  begun.  The  Worcester  &  Connecticut  Elastem  Railway  has 
practically  completed  a  trolley  line  between  Wauregan  and  Central  Village, 
and  the  road  will  be  opened  early  in  November.  Work  is  in  progress  on  the 
line  from  Central  Village  to  Moosup,  and  the  entire  road  from  Danielson  to 
Moosup  will  probably  be  open  for  public  travel  by  Jan.   i. 

AUGUSTA,  GA.— President  Jackson,  of  the  Augusta  electric  railway  inter- 
ests, will  probably  take  up  the  matter  oi  extending  the  lines  to  a  number  of 
nearby  towns  in  the  near  future. 

INDIANAPOLIS,  IND. — The  Huntington  and  Winona  Traction  Company, 
of  South  Whiley,  has  filed  articles  of  association.  The  capital  stock  is  $10,000 
which  will  be  increased  later  on.  The  directors  of  the  company  are  George 
Lee,  E.  B.  Bowers,  C.  R.  Banks,  M.  W.  Webster  and  E.  L.  Eberhart. 

SEYMOUR,  IND.— At  a  meeting  of  lepresentative  men  from  Jackson, 
Bartholomew,  Washington  and  Orange  Counties  and  promoters  of  the  electric 
railway  from  Columbus  through  Seymour  and  Brownstown  to  French  Lick, 
a  committee  was  appointed  to  draft  articles  of  incorporation  and  also  to  secure 
stock  subscriptions.  The  right  of  way  has  been  obtained  through  all  the 
counties. 

LOUISVILLE,  KY.— Articles  of  incorporation  have  been  filed  by  a  new 
company  which  proposes  to  convert  the  Louisvi'le,  Harods  Creek  and  Westport 
Railroad  into  an  electric  line.  The  company  has  $35,000  capital  stock,  fully 
paid  in,  and  the  officers  are  Lajon  Allen,  president;  Owen  Tyler  and  Bethel 
Beach,  vice-presidents;  W.  N.  Cox,  secretary-treasurer.  The  work  of  recon- 
structing the  line  is  to  start  at  once. 

JOPLIN,  MO. — The  Southwest  Missouri  electric  railway  is  to  be  extended 
from  JopHn  to  Carl  Junction,  Mo.,  ten  miles  north. 

ALBANY,  N.  Y. — The  Cross  Country  Railroad  Company,  of  Brooklyn,  with 
a  capital  of  $250,000,  has  been  incorporated.  It  proposes  to  operate  a  fifteen- 
mile  electric  surface  railroad  with  terminii  at  College  Point  and  Willetts  Point 
The  following  are  named  as  the  directors:  J.  F.  McClean,  A.  A.  Halsey  and 
Theodore   Bernard,   all  of   Brooklyn. 

ALBANY,  N.  Y.— The  Brockport,  Niagara  and  Rochester  Railway  Com- 
pany, of  Brockport,  Monroe  County,  has  been  incorporated,  with  a  capital  of 
$500,000,  to  construct  and  operate  an  electric  railway  forty-four  miles  long  from 
Rochester  to  Medina.  The  corporators  are  Frederick  Beck,  of  Brockport; 
William  Shields,  of  Waterville;  S.  J.  Spencer,  J.  L.  Bock  and  Stephen  J. 
O'Gorman,  of  Buffalo;  John  Helling,  of  Rochester;  Samuel  W.  Smith,  of 
Holley,  and  G.  L.  Smith,  of  Glade  Run,  Penn. 

SARATOGA,  N.  Y.— It  was  supposed  that  the  strike  of  the  Hudson  Valley 
Railway  Company  had  been  settled,  but  complications  have  arisen  which  remove 
that  event  as  far  away  as  ever  and  the  situation  has  again  i.ssumed  a  threat- 
ening attitude.  The  strikers  at  first  desired  arbitration,  but  twice  rejected 
propositions  to  have  all  qvestions  in  dispute  settled  by  a  board  of  arbitrators. 
It  is  stated  that  the  company  has  about  decided  to  close  up  the  road  for  the 
fall  and  winter,  running  only  a  sufficient  number  cf  cars  to  maintain  its  charter. 

TOLEDO,  OHIO.-- The  Toledo  &  Indiana  Railway  has  increased  its  capital 
stock    from   $1,000,000   to    $2,500,000. 

CLEVELAND,  OHIO.— The  Lake  Shore  Electric  Railway  Company  will 
erect  a  new  sub-station   at  Vermillion. 

CINCINNATI,  OHIO.— The  Cincinnati  Traction  Company  is  planning  to 
build  a  belt  line  touching  Norwood,  East  Norwood,  Winton  Piace  and  Bond 
Hill. 

CINCINNATI,  OHIO.— The  Ohio  Valley  Traction  Company  is  making 
active  preparations  to  commence  the  building  of  a  line  from  Covington  to 
Louisville,  Ky. 

URBANA,  OHIO.— The  Urbana,  BelVfontaine  &  Northern  Railway  Com- 
pany has  filed  a  mortgage  for  $500,000  given  to  the  Continental  Trust  Com- 
pany, of  New  York.     Construction  work  is  being  pushed  on  this  line. 

COLUMBUS,  OHIO.— Plans  have  been  completed  for  the  new  power  hoose 
to  be  erected  near  Columbus  by  the  Scioto  Valley  Traction  Company.  Con- 
tracts win  be  closed  in  the  near  future  for  the  electrical  equipment. 

LIMA,  OHIO.— It  is  announced  that  the  Western  Ohio  Railway  will  com- 
mence  work  of  grading  this  fall  on  the  section  from  Lima  to  Findlay.  When 
this  is  completed  there  will  be  a  through  line  from   Cincinnati  to  Toledo. 

COLUMBUS.  OHIO.— It  is  stated  that  the  Appleyard  syndicate  is  planning 
another  interurban  road  out  of  Columbus  to  extend  up  Alum  Crt-k  Valley 
to  Central  College,  Galena  and  Sunbury.  A  route  into  the  city  will  also  be 
secured,  it  is  said. 

SPRINGFIELD,  OHIO.— The  Dayton,  Springfield  &  Urbana  Railway  will 
increase  its  capital  stock  from  $750,000  to  $1,500,000.  Extensi\-e  improv^ 
ments  will  be  made  to  the  system,  and  the  line  frcm  Dayton  to  Springfield 
will  be  double  tracked. 
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STEUBENVILLE,  OHIO.— The  Steubenville,  Mingo  &  Ohio  Valley  Railway 
which  has  been  acquired  by  the  Wheeling  Traction  Cc-mpany  is  to  be  improved 
and  extended.  A  large  power  house  will  be  built  at  Brilliant.  A  generating 
unit   has   been  ordered. 

CLEVELAND,  OHIO. — It  is  reported  that  the  Pomeroy-Mandelbaum  syndi- 
cate is  preparing  for  a  merger  of  the  Cle%'eland  &  Southern  Railway  with  the 
Cleveland,  Elyria  &  Western  Railway.  From  an  operating  standpoint  the  two 
roads   arc   at  present  identical. 

SPRI.NGI'IELD,  OHIO. — Boston  capitalists  have  agreed  to  take  the  $2,225,- 
000  bond  issue  of  the  Springfield  &  Washington  Traction  Company  which 
proposes  to  build  from  Springfield  to  Washington  C.  H.  George  H.  Frye,  of 
Springfield,   is   the   chief  promoter. 

RIPLEY,  OHIO. — The  Columbus  &  Ohio  River  Railway  has  been  organized 
by  G.  Bambach,  E.  E.  Galbreath,  A.  White  and  others  of  Ripley  and  Cin- 
cinnati, to  build  a  combined  steam  and  electric  road  from  Aberdeen  down  the 
Ohio  River  to  Ripley,  thence  northerly  to  Georgetown,  Hillsboro  and  Columbus. 
It  is  the  plan  to  operate  electric  cars,  freight  trains  to  be  steam  hauled. 

CI.NCINNATI,  OHIO.— The  Norwood,  Oakley,  MadisonviUe  &  Red  Bank 
Traction  Company  has  been  organized,  with  $: 00,000  capital  stock,  by  David 
Davis,  Captain  Peter  Eichels,  L.  M.  Strafer,  B.  W.  Harrison  and  A.  E.  Carr. 
The  road  will  run  from  .Norwood  to  Red  Bank,  connecting  with  the  Cincinnati 
&  Norwood  and  the  Rapid  Transit  Railway  at  Oakley  and  the  East  End  line 
at   Red  Bank. 

ZA.VESVILLE,  OHIO.— The  organization  of  the  Zanesvillc  Street  Railway 
&  Electric  Light  Company  has  been  effected  by  the  parties  who  purchased  the 
street  railway  and  lighting  plants  from  a  Boston  syndicate.  The  new  ofiBcert 
are  F.  A.  Durban,  Zanesville,  president;  H.  M.  Byllesby,  Chicago,  vice- 
president;  W.  D.  Breed,  Cincinnati,  treasurer;  W.  A.  Gibbs,  Zanesville,  sec- 
retary and  general  manager.     The  property  will  be  improved  and  extended. 

CLEVELA.N'D,  OHIO. — An  electric  sleeping  car  service  between  Cleve- 
land and  Detroit  will  soon  be  established  by  the  Lake  Shore  electric  railway. 
The  company  has  awarded  the  contract  for  the  building  of  several  sleepers  to 
the  Kuhlman  Car  Company  of  this  city,  and  when  they  are  completed  a  fast 
night  service  will  be  started.  It  is  thought  that  the  run  can  be  made  in 
about  ten  hours  so  that  one  can  take  a  sleeper  here  at  9  p.  m.  and  be  in 
Detroit  at  7  o'clock  the  next  morning.  The  cars  are  to  be  of  the  same  class 
as    up-to-date    Pullmans. 

CLE\ELA.\I),  OHIO.— The  Cleveland  syndicate  which  financed  the  Toledo 
&  Western  Railway  and  the  Cleveland,  Paincsville  &  Ashtabula  Railway  has  taken 
up  the  financing  of  another  enterprise,  forming  a  new  link  in  the  chain  of 
lines  paralleling  the  ake  Shore  &  Michigan  Southern  Railway  from  Buffalo 
to  Cliicago.  Both  the  roads  above  mentioned  are  on  this  route  while  the  new 
road  which  will  be  known  as  the  Buffalo,  Dunkirk  &  Western  Railway,  will 
close  up  another  important  gap.  The  chief  promoters  are  Hon.  Luther  Allen, 
J.  E.  Latimer  and  J.  W.  Holcomb.  The  line  will  extend  from  Westfield  to 
Buffalo,  a  distance  of  fifty  miles.     The  road  will  cost  about  $2,000,000. 

READING,  PA. — The  Electric  Equipment  Company,  of  this  city,  ha» 
secured  51  per  cent  of  the  stock  of  the  Elmira  &  Waverly  Railroad  Company, 
New  York,  and  is  making  preparations  to  equip  the  road.  The  remainder  of 
the  stock  is  held  by  capitalists  in  Elmira,  N.  Y.  The  New  York  street  railway 
commissioners  have  heretofore  refused  the  necessary  permission  to  proceed 
with   the  line  because  of  alleged   insufficient   capital. 

MK.MI'IIIS,  TK.W.— The  Gulf  Shore  Electric  Railway  Company  has  been 
incorporated  to  build  a  2o-mile  electric  railway  between  Henderson's  Point, 
on  Bay  St.   Louis,  to  Point  Cadet,  near  Biloxi,  Miss. 

SALT  LAKE  CITY,  UTAH.— From  reliable  sources  it  is  learned  that  the 
Pacific  Electric  Railway  Company  will  at  once  build  its  line  to  Whittier,  Calif. 

SALT  LAKE  CITY,  UTAH. — Steps  have  been  taken  to  secure  a  branch  of 
the  Salt  Lake  &  Suburban  Railway  connecting  with  the  company's  lines  at  Six- 
teenth South  Street  and  extending  to  Mill  Creek  canyon. 

RICHMOND,  VA.— The  Richmond  and  Petersburg  electric  railway  lias 
been  bought  by  the  Virginia  Passenger  and  Power  Company,  of  RichmonJ, 
and  the  latter  will  take  formal  possession  about  the  middle  of  November. 


New  Industrial  Companies. 


THE  MER(  HANTS'  ELECTRIC  COMPANY  has  been  incorporated  at  Wil- 
nungton,  Del.,  with  a  capital  stock  of  $150,000. 

THE  ELECTRICAL  REFLFXTOR  COMPANY,  of  New  York;  capit.l 
$  1 0.000,  has  been  incorporated.  Directors:  W.  A.  Schiffer,  E.  A.  Kerbs  and 
C.   S.  Gang.    New   York. 

THE  CHAMPION  TROLLEYHARP  COMPANY,  of  Philadelphia,  has  been 
incorporate.!  under  the  I.iws  of  Delaware  to  manufacture  an  improved  trolley 
harp.     The  capital  slock  is  $130,000. 

THE  EICKEMEYER  ELECTRIC  PUMPING  COMPANY  has  been  incor- 
porated at  Jersey  City.  N.  J.;  capital  stock  $50,000.  Incorporators:  Carl 
Lickcmeycr.  John  F.  Avery.  S.   R.   Bullock. 

THE  CLARK  AUTOMATIC  TELEPHONE  COMPANY,  of  Providence. 
R  I  ,  it  is  staled,  will  organize  a  sulvcompany.  with  Sioux  City.  la.,  as 
hcad<ninrtcrs.  to  do  business  in  Iowa  and  Nebraska. 

THE  ARCHER  &  PANCOAST  COMPANY.  New  York  (gat  and  electric 
Itghf  fixtures),  has  been  incorporated,  capital  $10,000.  Directors-  J  H 
Sclmes  and    W.    E.   Curtis.   New   York;   C.   P.    Davis.    Hartford.  Conn. 

THE  PENNSYLVANIA  EQUIPMENT  COMPANY.  Camden.  N.  J.,  has 
been  incorrorated  to  manufacture  electric  equipments,  etc.;  capital  $45,000. 
Incorporators:    Benj.   Bcerwald.   Bcnj.   L.   Catcs  and  A.-.ron  A.   McCray. 

THE   ELECTRIC  CONSTRUCTION    &    MACHINE   COMPANY   has  been 


organized  at  Moline,  111.,  with  a  capital  stock  of  $25,000.  Messrs.  Thomas 
H.  Burtchaell  and  Herman  Schmidt,  of  Moline,  are  prominent  among  the 
incorporators. 

THE  AMERICAN  DEVICE  MANUFACTURING  COMPANY,  of  New  York, 
has  been  incorporated  to  manufacture  railway  ani  electric  supplies;  capital 
$100,000.  Directors:  Nelscn  Stafford,  Brooklyn;  A.  N.  Stafford,  East  Orange, 
N.  J.,  and    EUjgar   Beekman,    New   York. 

THE  UNITED  STATES  ELECTRIC  COMPANY,  of  Jersey  City,  has 
been  incorporated  to  manufacture  electrical  devices;  capital,  $25,000.  In- 
corporators: George  C.  Wilfore,  New  Brighton,  S.  I.;  Henry  McDonough, 
Montclair,  and  Clarence   Kelsey,  Jersey  City. 

THE  PROTECTIVE  THIRD  RAIL  ELECTRIC  BLOCK  AND  SIGN.\L 
COMPANY,  of  New  York,  has  been  incorporated  at  Albany  with  a  capital 
stock  of  $500,000.  The  directors  are  Frederick  Brotherhood,  A.  M.  Lowrj-, 
Henry  Lehman,  H.  F.  Clinton  and  Dennis  A.  Kennelly,  all  of  New  York  City. 

THE  AMERICAN  MOTOR  CARRIAGE  COMPANY,  Cleveland,  Ohio,  has 
been  incorporated  under  the  Delaware  laws  with  a  capital  stock  of  $500,000. 
The  incorporators  are  Frank  H.  Ginn,  Albert  E.  Green  and  J.  M.  Gar&eld. 
The  company  will  manufacture  gasohne  and  electric  automobiles.  It  will  erect 
a  large  factory  in   Cleveland. 

THE  J.  &  M.  MANUFACTURING  COMPANY  has  been  incorporated  at 
Augusta,  Me.,  for  the  purpose  of  manufacturing  and  dealing  in  engines,  stor- 
age batteries  and  electric  appliances;  capital  stock  $1,000,000,  of  which  $15,000 
is  paid  in:  president,  Fletcher  W.  Jewell,  Boston,  Mass.;  treasurer,  William 
F.    Miller.    Boston,    Mass. 


LEGAL. 


LEGALITY  OF  INFORMATION  BY  TELEPHONE.— The  Supreme  C^urt 
of  Iowa  recently  decided  that  when  a  judge  notifies  an  attorney  orer  a  telephone 
line  that  he  has  decided  a  case  a  certain  way,  the  attorney  has  a  right  to  rely 
on   the   telephone   having   accurately   transmitted   the   information. 

EDISON  LAMP  SOCKETS.— An  injunction  has  been  issued  against  J.  F. 
Buchanan,  of  Philadelphia,  in  a  suit  filed  by  the  General  Electric  Company 
on  the  Tournier  patent,  No.  559,232,  April  28,  1896,  the  particular  infringe- 
ment being  the  sale  of  certain  Edison  lamp  sockets  manufactured  by  the  New 
England   Electric   Manufacturing  Company,   of   Boston,    Mass. 

COLUMBIA  TELEPHONE  MFG.  CO.— J.  F.  Fuiman  has  filed  a  petition 
in  the  U.  S.  District  Court  declaring  bankrupt  the  Columbia  Telephone  Man- 
ufacturing Company,  of  Ottawa.  Ohio,  and  asking  for  the  appointment  of  a 
receiver.  The  Security  Trust  Company,  of  Toledo,  was  appointed.  Following 
this  step,  an  injunction  was  secured  restraining  the  sheriff  from  disposing  of 
the  company's  plant  and  goods.  It  is  believed  the  company  will  be  reorgan- 
ized. 

SUBWAYS  PART  OF  EQUIPMENT.— According  to  Justice  O'Gorman  of 
the  N.  Y.  Supreme  Court,  the  rapid  transit  subway  contractors  must  pay  for  the 
electric  ducts  that  are  being  installed  in  the  side  walls  of  the  Rapid  Transit 
tunnel.  John  B.  McDon;.ld  applied  to  the  court  for  a  writ  of  mandamus 
compelling  Controller  Grout  to  pay  $4.00,000  already  expended  on  the  ducts. 
If  the  ruling  stands,  the  city  will  save  $1,300,000,  the  cost  of  the  ducts.  Mr. 
McDonald  contended  that  the  ducts  or  tubes  were  part  of  the  construction  of 
the  tunnel.  The  Controller  refused  to  pay  the  voucher  for  $400,000  on  the 
ground  that  the  ducts  were  part  of  the  underground  road's  equipment.  The 
$400,000  has  been  expended  prior  to  July  i  of  this  year.  The  Board  of  Rapid 
Transit  Commissioners  decided  by  a  formal  vote  that  the  city  ought  to  pay 
the  $1,200,000.  Justice  O'Gorman  says:  "This  action  of  the  Rapid  Transit 
Board  cannot  be  upheld.  While  acting  within  the  authorty  delegated  to  them, 
their  actions  will  not  be  interfered  with,  but  where  it  is  claimed  that  they  have 
gone  beyond  the  scope  of  their  authority,  their  conduct  wiil  be  reviewed  by 
the  courts.  Concededly.  under  the  statute,  the  commissioners  have  no  right 
or  power  to  designate  as  work  of  construction  uhat  the  Legislature  has 
declared  to  be  equipment."  "Equipment"  is  defined  in  the  decision  as  includ- 
ing all  such  things  as  motors,  cars,  power  houses,  ways,  wires,  and  conduits — 
"all    the    devices    used    in    the    transmission    of    power." 


PERSONAL. 


MR.  CHARLES  A.  CH.M'MAN.  consulting  engineer,  is  changing  his  ad- 
dress and  will  l>e  hereafter  at  1040-1042  No.  204  Dearborn  Street,  Chicago. 

DR.  A.  E.  KENNELLY  has  just  returned  to  New  York  from  a  succeuful 
cable  laying  expedition  in  Mexican  w.-jters.  and  has  proceeded  to  Harvard 
University   to   take   up   his  duties  as   professor  of  electrical   engineering. 

MISS  LEILA  MORSE,  grand  daughter  of  Prof.  Morse,  sang  last  week  at 
the  dedication  of  the  Kaiserin  Augusta  Institute,  in  Berlin,  and  was  called 
up  and  complimented  by  the  Empress,  who  mentioned  having  heard  her  at 
a  school  concert   a  few  years  ago. 

DR.  F.  A.  C.  PERRINE.  president  of  the  Stanley  Electric  Mfg  Com- 
pany, and  Mr.  Ray  D.  Lillibridge,  were  guests  of  the  Michigan  I..ake  Superior 
Power  Company  at  the  celebration  of  the  opening  of  the  6o,ooo-hp  canal  and 
power  house  at   Sault   Ste.    Marie.  October  »$. 

MAJOR  FLOOD  PAGE,  of  the  Marconi  Wireless  Telegraph  interesU  in 
England,  is  to  be  one  of  the  representatives  of  the  London  Chamber  of  Com- 
merce at  the  opening  of  the  new  home  of  the  New  York  Chamber  of  Com- 
merce next  month.     He  is  now  in  New  York  City. 

PROFESSOR  MORGAN  BROOKS,  the  head  of  the  Electrical  Engineer.ng 
Department  of  the  University  of  Illinois,  Urbana,  and  a  party  of  seniors,  con- 
sisting of  Edward  T.  Buell.  L.  Dolkart,  J.  F.  DuflTy,  M.  D.  French,  R.  W. 
Gaston  and  F.  W.  Rose,  last  week  made  an  inspection  tour  of  things  electrical 
in  and  about  Chicago. 

MRS.  LESLIE  CARTER,  in  sroing  about  the  country,  has  found  great 
inconvenience  in  the  various  dressing  rooms  at  the  theatres  where  she  perform*. 
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and  has  consequently  had  built  a  portable  dressing  room.  One  essential 
feature  of  it  is  a  little  electric  heater.  Mrs.  Carter  says  that  the  room  is  a 
great  saving  of  wear  and  worry. 

MR.  JOHN  V.  KELLY,  of  the  Stanley  Electric  Mfg.  Company,  and  family, 
have  just  returned  from  a  long  trip  abroad. 

MR.  THEODORE  BERAN,  of  tlie  General  Electric  Company's  headquarter's 
staff  in  New  York  City,  is  home  again  from  Europe. 

MR.  D.  M.  STEWARD,  the  veteran  lava  insulator  manufacturer,  of  Chatta- 
nooga, Tenn.,  is  now  in  New  York  City  to  introduce  a  new  form  of  cleansing 
material. 

MESSRS.  DAVIES  AND  EVANS,  engineers  of  the  Pwllbach  Colliery  Com- 
pany, of  Swansea,  South  Wales,  are  now  in  the  United  States  studying  electrical 
machinery,  etc.,  which  it  is  proposed  will  be  installed  very  shortly  in  their  plant. 

COL.  ALEXANDER  GORDON,  chairman  of  the  Board  of  Directors  of  the 
Niles-Bement-Pond  Company,  who  is  also  largely  interested  in  the  German  Niles 
Tool  Works,  of  Berlin,  arrived  from  Europe  this  week  on  the  Kaiser  Wilhelm  der 
Grosse. 

COL.  W.  A.  ROEBLING,  after  suffering  for  thirty  years  as  the  direct  result 
of  caisson  fever,  contracted  during  the  building  of  the  piers  of  the  Brooklyn 
Bridge,  submitted  to  an  operation  in  the  Roosevelt  Hospital  last  week,  which  is 
thought  will  restore  him  to  physical  comfort  unknown  during  this  long  period. 
He  is  going  along  very  nicely. 

MR.  A.  W.  McLIMONT,  formerly  president  of  the  Federal  Electric  Company, 
141  Broadway,  New  York,  has  been  appointed  general  manager  of  the  newly 
formed  Monterey  Electric  Railway  Company,  which  is  to  build  and  operate 
an  electric  traction  system  in  the  city  of  Monterey,  Mexico.  Mr.'  McLimont 
will  have  charge  of  the  construction  and  management  of  the  road. 

MR.  W.  C.  WHITNEY,  who  has  been  spending  the  past  five  weeks  at  his 
lodge  in  Yorkshire,  England,  returned  on  Sunday  last  on  the  White  Star  liner 
Celtic.  The  party  that  sailed  with  him  on  September  5  included  his  son,  Harry 
Payne  Whitney,  Mr.  and  Mrs.  H.  K.  Duryea,  H.  Yale  Dolan  and  Mrs.  Thomas 
Hastings,  all  of  whom  returned  with  Mr.  Whitney,  except  Harry  Payne  Whitney, 
who  arrived  recently  on  the  Oceanic. 

MR.  C.  O.  POOLE,  who  recently  resigned  his  position  as  electrical  engineer 
with  the  Standard  Electric  Company  in  San  Francisco  and  went  East,  has  been 
appointed  manager  of  the  Stanley  Electric  Manufacturing  Company's  agency 
in  Denver.  Mr.  Poole  had  much  to  do  with  the  successful  completion  of  the 
Standard  transmission  system  which  is  now  in  commercial  operation  as  far 
as  San  Francisco.  He  was  for  some  years  in  a  responsible  position  with  the 
San  Francisco  Gas  &  Electric  Company. 

MR.  J.  C.  BELDEN,  formerly  sales  manager  for  the  Kellogg  Switchboard 
and  Supply  Company,  of  Chicago,  and  previously  purchasing  agent,  has  left  the 
company  and  gone  into  business  for  himself  under  the  style  of  the  Beldcn 
Mfg.  Co.,  at  118  Michigan  Street,  Chicago.  He  began  with  the  Kellogg  in- 
terests when  they  started  at  Highland  Park  and  had  been  with  them  ever 
since.  A  specialty  with  the  new  concern  is  magnet  wire.  Mr.  Belden  has  Mr. 
Albert   Bentler  with   him   as  superintendent. 

MR.  E.  ZORRILLA,  general  manager  of  the  Spanish-American  Light  and 
Power  Company,  Consolidated,  of  Havana,  Cuba,  of  which  concern  Mr.  T.  J. 
Hayward,  of  Bartlett,  Hayward  &  Co.,  ot  Baltimore,  Md.,  and  loo  Broadway, 
New  York,  is  the  president,  is  now  on  a  short  visit  to  the  United  States.  As 
already  mentioned  in  the  Electrical  World  and  Engineer,  the  company's  opera- 
tions are  to  be  considerably  extended  and  a  quantity  of  new  equipment  will  be 
required.  Mr.  Zorrilla  may  be  found  downtown  at  the  company's  offices,  loo 
Broadway. 

MR.  E.  H.  BEACHAM,  of  New  York,  lecently  connected  with  Messrs.  Sander- 
son and  Porter  in  the  construction  of  the  new  street  railway  and  electric  lighting 
plant  for  the  Peekskill  Lighting  and  Railroad  Company,  has  accepted  an  engineer- 
ing position  with  the  Levering  &  Garrigues  Company,  of  New  York,  engineers  and 
contractors  for  bridges,  buildings  and  general  structural  iron  work.  Mr.  Beacham 
secured  his  early  training  in  the  shops  of  the  Thomson-Houston  Company  at 
Lynn,  Mass.,  and  for  twelve  years  past  has  been  engaged  in  construction  work  in 
both  the  street  railway  and  electric  lighting  fields. 

MR.  THOS.  E.  MITTEN. — Advices  from  Milwaukee  say:  It  is  reported 
here  that  Thomas  E.  Mitten,  who  was  for  several  years  General  Superintendent 
of  the  Milwaukee  Street  Railway  system,  and  who  is  now  general  manager  of 
the  International  Traction  Company,  of  Buffalo,  N.  Y.,  is  considering  a  propo- 
sition which  may  place  him  at  the  head  of  the  Metropolitan  Railway  Company, 
of  New  York.  The  New  York  position  would  place  Mr.  Mitten  under  President 
Vreeland,  who,  it  is  said,  is  contemplating  a  European  tour  to  cover  a  period 
of  two  years.  Mr.  Mitten  to  be  in  charge  of  affairs  during  Mr.  Vreeland's 
absence.  Before  coming  to  Milwaukee  Mr.  Mitten  was  connected  with  the 
Denver   system.  • 

MR.  EMILIO  DYSTERUD,  chief  engineer  of  the  Compania  de  Luz  Electrica 
y  Firaza  Mortriz  de  Monterey  (the  Monterey  Electric  Light  and  Power  Com- 
pany), of  Monterey,  Mexico,  has  been  in  the  United  States  for  several  weeks  past 
studying  electrical  machinery,  with  a  view  to  determining  as  to  equipment  which 
it  is  intended  to  further  install  in  the  company's  plant,  as  such  may  be  extended 
shortly  from  800  hp  to  2,000  hp.  He  left  New  York  Wednesday  for  Niagara, 
Buffalo,  Toronto,  Pittsburg,  Cincinnati,  St.  Louis,  Chicago  and  Austin,  Tex., 
from  which  place  he  will  return  direct  to  Monterey,  arriving  in  that  Mexican 
city  about  November  12.  It  is  anticipated  that  very  shortly  after  his  reti.in  some 
substantial  contracts  for  machinery,  etc.,   will  be  placed  here. 

MR.  W.  K.  PALMER,  consulting  engineer,  401  New  York  Life  Building, 
Kansas  City,  Mo.,  has  been  retained  as  consulting  engineer  for  the  American 
Carbolite  Company,  which  has  recently  been  organized  for  the  purpose  of 
building  a  plant  at  Constantine,  Mich.,  for  the  manufacture  of  calcium  car- 
bide by  a  new  process.  Mr.  Palmer  and  assistants  are  now  in  Chicago  en- 
gaged in  designing  the  electrical  furnaces  and  special  machinery  required 
in  the  plant,  and  preparing  plans  for  the  arrangement  of  the  equipment  and 
for  the  steel  building.  The  plant  embodies  many  novel  features — electrical, 
mechanical  and  structural — because  of  the  unusual  character  of  the  process. 
Electrical  power  will  be  employed  throughout  the  works. 


NEW  YORK  ELECTRICAL  SOCIETY.— At  tU  rcguiar  meeting  on  October 
22,  the  following  members  were  elected:  A.  H.  Ackerman,  N.  Y.  Exlison  Co., 
S3  Duane  Street,  N.  Y. ;  Frank  F.  Thompson,  J.  G.  White  &  Co.,  29  Broad- 
way, N.  Y.;  Orosco  C.  Woolson,  118  Havemeyer  Building,  N.  Y.;  E.  W. 
Hazazer,  8  Dover  Street,  N.  Y. ;  C.  R.  Newman,  Pasaic,  N.  J.;  John  H.  Dale, 
22  Thames  Street,  N.  Y.;  Charles  H.  Sinnctt,  463  West  Street,  N.  Y.;  Olia 
Beecher  Greene,  93  Liberty  Street,  X.  Y.;  A.  F.  Stanley,  170  Broadway,  N.  Y.; 
Geo.  L.  Patterson,  93  Liberty  Street,  N.  Y. ;  Brice  A.  Frey,  Signal  Offic«, 
Governor's  Island,  X.  Y. ;  Berry  Riphael,  Astor  Court  Building,  18  Wert  34th 
Street,  N.  Y. ;  Gustave  A.  Brackly,  874  Broadway,  X.  Y. ;  John  L.  Streerer, 
85  Borden  Ave.,  Long  Island  City,  X.  Y.;  R.  Halliday  Xexsen,  303  St. 
James  Place,  Brooklyn,  X.  Y. ;  Geo.  Greenwood,  Apartado  91  Jalapa  V,  Mex- 
ico; Henry  A.  Sheuplein,  497  Lexington  Avenue,  X.  Y.;  G.  1.  Luckett,  so6 
West  isist  St.,  N.  Y.;  Severn  D.  Sprong,  818  Marcy  Avenue,  BrooklTii, 
N.  Y. ;  William  T.  Dempsey,  1273  Bushwick  Ave.,  Brooklyn,  X.  Y.;  F. 
Moreton  Jack,  1330  Bushwick  Ave.,  Brooklyn,  N.  Y.;  E.  A.  Harley,  80th 
Street  and  East  End  Ave,  N.  Y. 


ZvB.bc  Botes. 


THE  NATIONAL  ELECTRIC  LAMP  COMPANY  will  build  a  plant  at 
Warren,  Ohio,  and  will  employ  500  hands. 

THE  STANDARD  ELECTRIC  MANUFACTURING  COMPANY,  of  Niles, 
Ohio,  has  increased  Its  capital  stock  from  $30,000  to  $75,000. 

S.  E.  I.  COMPANY,  J.  W.  Eager,  manager,  has  moved  from  219  Walton 
Street  to  the  Hall  &  McChesney  Building,  corner  South  Franklin  and  Jeffer- 
son  Streets,  Syracuse,   N.   Y. 

THE  ELECTRIC  MOTOR  &  EQUIPMENT  COMPAXY,  of  13  Beaver  Street, 
Newark,  N.  J.,  has  secured  the  contract  for  the  electrical  equipment  of  the  new 
city  hall  in  Newark,  the  price  being  $59,200. 

THE  CENTRAL  ELECTRIC  COMPAXY,  of  Chicago,  wishes  to  call  atten- 
tion to  Columbia  lamps.  Any  buyer  of  incandescent  lamps  will  be  sent, 
upon   request,   an   attractive   pamphlet  entitled   "That  Question   of   Light." 

THE  NATIONAL-ACME  MFG.  COMPANY,  of  Cleveland,  Ohio,  maker 
of  the  Acme  automatic  tools,  screw  slotters,  etc.,  reports  the  opening  of  its 
New  England  office  at  45  Oliver  Street,  Boston,  in  charge  of  Mr.  M.  M. 
Brunner. 

THE  TELEPHONE  MAGAZINE  has  passed  into  the  control  of  the  Trade 
Press  Company,  of  Chicago.  This  company  publishes  the  Produce  Neivs,  the 
Dry  Goods  Reporter  and  the  Investor.  C.  E.  Kammeyer  will  still  be  connected 
with  the  paper. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  sending  out  cir- 
culars illustrating  and  describing  its  three  styles  of  Newgard  combined 
waterproof  globe  and  receptacle.  It  claims  for  it  that  it  is  the  only  thing 
that  "will  make  a  brewery  or  wet  job,   dry." 

NOTICE  OF  REMOVAL.— The  offices  of  Messrs.  F.  S.  Pearson,  L.  J. 
Hirt,  W.  P.  Plummer,  H.  L.  Cooper  and  R.  D.  Mershon,  as  well  as  of  the 
Brazilian,  Mexican  and  West  Indian  interests  they  represent,  will  hereafter 
be  at  the  Columbia   Building,  29   Broadway,  New  York. 

REMOVAL.— The  Pettingell-Andrews  Company,  Boston,  Mass.,  announces 
the  removal  to  its  new  building  at  the  corner  of  Pearl  Street  and  Atlantic 
Avenue,  which  location  is  in  Boston's  electrical  center.  The  company  has  in 
its   new    quarters   a    large   and   excellently   equipped    supply    house. 

DIAMOND  CHEMICAL  \>ORKS,  of  58  South  Clinton  Street,  Chicago,  who 
manufacture  the  Stubenrausch  "Diamond"  commutator  comoound,  report  being 
very  busy  filling  orders.  They  uave  a  large  demand  for  their  product.  Their 
works  have  just  been  removed  to  547  School  Street,  where  they  have  better 
facilities  for  manufacturing  than  formerly. 

THE  WHEELER  REFLECTOR  COMPANY,  of  Boston,  will  remove,  about 
November  ist,  to  156  Pearl  Street.  It  was  forced  to  make  this  move  as  in 
its  present  quarters  it  was  unable  to  fill  the  large  orders  which  have  been 
pouring  in  upon  it.  With  ):?rgely  increased  room  and  new  and  improved  n;*- 
chinery  which  it  will  install,  it  will  be  enabled  to  supply  the  demand  for  its 
fixtures   and  shades  promptly. 

UP-TO-DATE  READING. — One  of  the  most  authoritative  and  at  the  same 
time  one  of  the  most  interesting  narratives  of  the  "Volcanic  Eruptions  in 
the  West  Indies,"  is  contained  in  the  report  made  by  scientists  sent  out  by 
the    Royal    Society   to    investigate   the   phenomena,    which   is    published   in   TSe 

AKRON  BULLETINS.— The  Akron  Electric  Manufacturing  Company,  Ak- 
ron,  Ohio,  has  issued  three  well  printed  and  handsomely  illustrated  bulletins, 
the  subjects  being  respectively  "Direct-Current  Motors  and  Generators,"  "Di- 
rect-Current Engine-Tube  Generators,"  and  "Invertable  Type  Open  and  En- 
closed Generators  and  Motors."  The  latter  bulletin  is  accompanied  by  a  hand- 
some illuminated  engraving  on  a  card  of  a  machine  of  the  enclosed  type.  Thi 
same  company  has  also  issued  a  reprint  from  the  Proceedings  of  the  Engin- 
eering Society  of  Western  Pennsylvania,  of  an  artic'^  by  Mr.  F.  B.  Duncan  on 
"'\lectrical  Equipment  in  Modern  Machine  Shop  Practice."  This  contains 
some  valuable  data  on  the  power  required  to  run  various  kinds  of  tools. 

CORRESPONDENCE  INSTRUCTION  SCANDAL.- It  is  reported  from 
Scranton  that  a  fake  correspondence  school  there  has  been  choked  oflf  by 
the  action  of  the  Government,  the  postal  authorities  causing  the  arrest  of 
four  of  the  managers  for  fraudulent  use  of  the  mails.  They  had  garnered 
$90,000  in  two  years  from  about  6,000  patrons,  under  specious  offers  of  cheap 
or  free  tuition,  with  all  kinds  of  "chromos"  thrown  in,  but  had  no  real  in- 
structors and  used  stereotyped  corrections  of  instruction  papers.  Such  excel- 
lent institutions  as  the  International  Correspondence  Schools  of  Scranton  are 
to  be  congratulated  on  being  freed  from  the  dishonest  competition  of  a  con- 
cern  of  this  character,   whose   object  in  locating  at   that   place  is  obvious. 
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Living  Age  for  September  27.  The  digtinguwbed  explorer,  Dr.  Sven  Hedin, 
has  written  for  the  Geographical  Journal  an  account  of  his  last  three  years' 
exploration  in  Central  Asia.  It  will  be  found  in  The  Living  Age  of  the  same 
date. 

EUGENE  MUNSELL  &  CO.,  who  are  pioneers  in  everything  connected  with 
the  mica  business,  have  recently  begun  the  manufacture  of  a  mica  chimney,  for 
incandescent  gas  burners,  which  is  superior  in  many  respects  to  anything  here- 
tofore offered  in  that  line.  It  is  known  as  "Warren's  Folding  Interlocking  Mica 
Chimney,"  and  application  has  been  made  for  a  patent  on  its  unique  and  yet 
simple  style  of  construction.     The  chimney  is  packed  and  sold  flat,  like  a  sheet 


of  paper,  and  it  can  be  formed  into-a  cylinder  as  easily  as  a  sheet  of  paper  can 
be  rolled  up,  the  edges  interlocking,  as  implied  by  the  name.  This  makes  it 
possible  to  clean  the  chimney,  when  necessary,  easily  and  thoroughly,  which 
cannot  be  done  with  the  ordinary  mica  chimney.  It  furthermore,  by  its  pectiliar 
construction,  transmits  10  per  cent  more  light  than  any  other  mica  chimney  and 
casts  no  shadow.  In  addition  to  these  good  selling  points,  there  is  the  further 
advatage  to  the  dealer  that  the  shipping  weight  of  these  chimneys  is  one-fifth 
less  than  that  of  others,  and  that  they  take  up  but  little  space  en  shelf  or  in 
store  room — a  whole  gross  occupying  less  space  than  two  dozen  of  the  old- 
fashioned  chimneys.     A  descriptive  price  list  will  be  sent  upon  application. 


UNITED    STATES   PATENTS    ISSUED   OCTOBER   21,    1902. 
[Conducted  by  Wm.  A.  Rosenbaum,  Patent  Attorney,  140  Nassau  St.,  N.  Y.] 
711,465.     TANK;  H.  Bradshaw,  Chicago,  111.     App.  filed  June   13,   1902.     The 
tank  is  constructed  to  recieve  cells  of  battery  and  to  be  sunk  in  the  earth. 

711,481.     STORAGE  BATTERY  PLATE;  N.  T.  Daboll,  New  London,  Conn. 

App.   filed    Feb.    19,    1902.      The  plate  consists  of  wire   gauze    coated   witn 

finely  divided  carbon  and  this  coated  with  white  lead. 
711,488.     SUPPORTING  AND  LIFTING  MECHANISM  FOR  SECONDARY 

BATTERY    PLATES.      App.    filed    Feb.    24,    1902.      The    frame    comprises 

a  two-part  beam  having  a  bent  rod  and  two  transverse  beams  having  hooks 

arranged  for  ready  engagement  with  the  two-part  frame. 
711,520.     ELECTRIC   MOTOR   FOR   VEHICLES;   H.   G.    Osburn,    Hobokcn, 

N.  J.     App.   filed  May  6,   1901.     The  armature  is  carried   by  the  hub  and 

the  field  magnet  by  the  vehicle  frame. 
711,532.      INCANDESCENT    ELECTRIC    LAMP;    J.    J.    Rooney,    Scarsdale, 

N.    Y.      App.   filed    Nov.    14,    190 1.      A   multifilament   lamp   having   a   base 

adapted    for   an    ordinary    socket. 
711.537-     SVORAGE   BATTERY;    F.  Sedgwick,   Chicago,  111.     App.  filed  Aug. 

a,   1902.     The  electrode   is  composed   of   film-like   layers  of  lead    foil,  each 

having  small  closely  arranged  perforations  sufficiently  numerous  and  minute 

to    produce   in   the    assembled    whole   a    cellular    mass   capable   of   capillary 

action. 
711,543      FUSE  BOX;  J.  C.  Stewart  and  W.  Horn,  Newark,  Ohio.     App.  filed 

April  28,  1902.    Details. 
711,545.     ART   OF   BLASTING;    G.   Thompson,   Elizabeth,   N.   J.     App.  filed 

May   28,    1902.     An   electric   furnace    is   introduced   into   the  blasting  hole 

and  a   current  passed  until  the   excessive   heat   disrupts   the   rock. 
711,556.     TELEPHONE    SWITCHBOARD   PLUG;    H.    P.    Clausen,   Chicago, 

III.     App.  filed  April  13,  1901.     (See  Current  News  and  Notes.) 
711.567.     CARBON  HOLDER  FOR  ELECTRIC  ARC  LAMPS;  J.  A.  Heany, 

Philadelphia,  Pa.     App.  filed  March  12,   1902.     A  spring  socket  formed  of  a 


711,520. — Electric  Motor  for  Vehicles.        711.545- — Art  of  Blasting. 

strip  of  metal   bent   into   clyindrical   shape   with   a  space  between  its  edges 
and  a  tongue  formed  at  one  end  to  receive  a  post   for  electrical  connection. 

711.588.  INCLOSURE  FOR  TELEPHONES;  A.  J.  Parke,  Boston,  Ma»». 
App.  filed  May  23,  1901.     (.See  Current  News  and  Notes  ) 

711.589.  INCLOSURE  FOR  TELEPHONES:  A.  J.  Parke.  Boston.  Mass. 
App.  filed  July  13.   1901.     (See  Current  News  and  Notes.) 

711,610.  SHOW  CASE  BRACKET;  G.  C.  Wright,  Cleveland.  Ohio.  App. 
filed  May   10,  190a.     An  adjuslable  bracket  to  hold   an  electric  light. 

711,614.  CAS  BATTERY;  O  Britikc.  St.  Petersburg.  Russia.  App.  filed 
Jan.  17,  1001.  A  cril  of  refractory  material  having  metal  plates  on 
opposite  sides  and  a  plate  saturated  with  an  electrolyte  and  dividing  the 
sp.icr  brtwTcn  tlir  two  pUlcs  into  two  passages  and  means  for  drcjlating 
hot  gases  through  the  passages. 


711,615.  MOUTHPIECE  FOR  TELEPHONE-TRANSMITTERS  OR  SPE.-VK 
ING  TUBES;  J.  W  .  Brown,  Philadelphia,  Pa.  App.  filed  Jan.  9,  1902.  (See 
Current   News  and    Notes.) 

711,624.  CANDLE  HOLDER;  M.  Hammerstein,  Berlin,  Germany.  App.  filed 
Oct  25.  1901.  The  hclder  contains  a  battery  and  is  provided  with  a  corer 
which  carries  an  electric  lamp  which  is  thrown  into  view  and  into  circuit 
when  the  cover  is  raised. 

711.629.  I.NSULATOR;  C.  Hobart,  Philadelphia,  Pa.  App.  filed  March  6, 
1902.  A  knob  having  a  groove  at  the  side  to  receive  the  wire  and  a 
wedge   to  hold  it  in  place. 

711,640.     TELEPHONE-RECEIVER;   W.    M.   Miner,    Plainfield,   N.   J. 
filed  March  7,   1901.     (See  Current  News  and  Notes.) 

711.649-  SECONDARY  ELECTRIC  CLOCK;  J.  J  Stockall,  Sr.,  London, 
Lng.     App.  filed  Feb.  26,  1901.     Details. 

711.663.  MECHANICAL  MOVEMENT;  F.  E.  Herdman,  Winnetka,  IlL  App 
filed  April   14,  1902.     A  rotating  armature  and  field,  a  hydraulic  at>paratus 


App. 


■h^w^il 


711,663. — Mechanical  Movement. 

connected  between  them  and  means  to  vary  the  speed  of  the  hydraulic 
apparatus  to  vary  the  proportionate  speed  of  the  motor  elements  without 
altering  the  speed  of  the  motor. 

711.667.  MEANS  FOR  REGULATING  ELECTTRIC  MOTORS:  R.  Lundell, 
New  York.  N.  Y.  App.  filed  May  10.  1902.  A  controller  for  chan|^n( 
the  strength  and  character  of  the  field  magnet  of  the  motor  in  such  a  manner 
that  the  field  strength  is  practically  independent  of  the  armature  for  the 
slower  current,  but  highly  responsive  to  variations  in  the  armature  current 
for  the  higher  speeds. 

711,710.  STORAGE  BATTERY;  D.  E.  Wiseman,  Chicago,  111.  App.  filed 
March  12,  190 1.  A  ribbon  of  lead  having  pockets  therein  is  bent  back  tnd 
forth  to  form  the  plate. 

711.743.  TELAUTOMOTOR;  H.  Shoemaker.  Philadelphia,  Pa.  App.  filed 
April  12.  1 90 1.  A  wireless  telegraph  arrangement  is  used  to  control  the 
mechanism  of  a  marine  torpedo. 

711.790.  AUTOMATIC  ELECTRIC  CIRCUIT  CONTROLLER;  J.  Sachs, 
Hartford.  Conn.  App.  filed  Oct.  5.  1900.  A  series  of  fuses  are  arrangrd 
to  be  cut  out  in  succession  as  and  when  a  given  number  of  lamps  in  cir- 
cuit  is  exceeded. 

711.827  ELECTTRIC  HEATER  FOR  DENTAL  PURPOSES;  J.  Cook  and  J. 
M.  Pumerville.  Michigan  City.  Ind.  App.  filed  July  15,  1901.  The  beater 
is  used  for  drying  a  current  of  air  which  is  to  be  directed  into  the  cavities 
of  teeth. 

711.867.  PORTABLE  ELECTRICALLY  ILLUMINATED  SIGN;  H.  S. 
Kemp.  Richmond.  Va.  App.  filed  Feb.  25,  1902.  A  street  car  sign  which 
can  be  readily  changed  without  deranging  the  circuits. 

711.868.  ILLUMINATED  SIGN;  H.  S.  Kemp.  Richmond.  Va  App.  filed 
Feb.   25.  190a      A  modification   of  the  preceding  patent. 

711.873.  KLK(TR1C  COMMUTATOR;  W.  Locwen,  Breslau,  Germany.  App. 
filed  March  a,  1902.  A  mercury  switch  consisting  of  a  closed  vessel  on 
the  hour   glass  plan. 

711.893.  ELECTRIC  SIGNALLING  APPARATUS;  A.  F.  Hauss.  Baltimore, 
Md.  App.  filed  Jan.  30,  1902.  A  circuit  closing  and  opening  device  \» 
arranged  to  automatically  open  the  circuit  after  the  transmitting  mechanism 
is  operated,  to  avoid  waste  of  battery  and  accidental  change  of  the  signal. 

711,917  STORAGE  BATTERY  PLATE;  E.  H.  Winkc*.  Buffalo.  N.  Y.  App. 
filed  April  25.  1902.  A  long  sheet  of  lead  folded  back  and  forth  to  present 
numerous  corrugations,  each  of  which  is  cut  through  for  a  portion  of  its 
width  and  provided  with  spacing  bosses  to  separate  the  folds. 

711,921.  FUSE;  F.  B.  Cook.  Chicago.  III.  App.  filed  July  29.  1896.  An  in- 
sulating tube  containing  a  fuse  and  suspended  and  supported  across  two 
conductors. 
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The  Fritz  Medal. 

The  manner  in  which  the  four  national  engineering  societies  have 
co-operated,  with  notable  success,  to  endow  and  celebrate  the  foun- 
dation of  the  John  Fritz  Medal,  is  of  the  best  augury  for  further 
federal  work  for  the  best  interests  of  the  professions  represented. 
The  prompt  participation  of  members  of  the  American  Institute  of 
Electrical  Engineers  in  both  the  medal  fund  and  the  birthday  ban- 
quet, has  been  to  us  a  matter  of  great  satisfaction,  while  we  know 
that  it  has  also  been  regarded  with  pleased  surprise  by  the  members 
of  other  societies  with  which  Mr.  John  Fritz  has  been  in  closer  re- 
lation. It  is  natural  that  in  alliances  of  this  kind  there  should 
be  some  jealousies,  rivalries  for  precedence  among  the  bodies, 
and  possibly  a  little  suspicion  of  the  other  fellow's  altruism.  But 
all  these  are  but  symptoms  of  devotion  to  one's  own  worthy  cause, 
and  we  believe  that  when  such  enthusiasts  do  get  together  and  learn 
to  trust  and  work  with  each  other  the  result  aimed  at  is  reached  all 
the  more  quickly.  After  all  is  said  and  done,  the  work  of  such 
bodies  will  always  be  accomplished  by  a  few  devoted,  single-minded 
men,  but  it  surely  strengthens  their  hands  and  their  resolution,  to 
find  in  kindred  societies,  men  of  like  sentiments  and  impulses  with 
themselves,  with  practically  the  same  lofty,  disinterested  ends  in 
view. 

This  Fritz  medal,  so  worthily  bestowed,  ought  to  be  regarded  as  a 
bond  and  pledge  of  work  in  other  directions.  We  might  mention 
one,  namely,  the  securing  of  a  commodious  engineering  building  in 
this  city,  to  accommodate  the  headquarters  of  the  various  societies 
of  an  engineering  and  scientific  character,  and  to  house  also  the  en- 
gineers' Club,  which  has  long  been  the  hearth  and  social  rallying 
point  of  all  such  institutions.  There  need  be  no  surrendering  of 
autonomy  by  any  society ;  there  need  be  nothing  eleemosynary  about 
the  plan;  but  it  does  seem  to  us  that  this  is  a  cause  which  should 
appeal  for  financial  support  to  the  superabundant  wealth  placed  by 
the  skill  and  labor  of  engineers  in  generous  hands.  The  American 
Institute  of  Electrical  Engineers  is  very  badly  in  need  of  a  home 
for  itself  and  its  matchless  select  library,  and  we  sometimes  wonder 
there  is  not  a  rush  of  electrical  millionaires  to  fill  the  want  and  to 
cover  themselves  with  praise  and  glory.  We  have  despaired  long 
time  of  the  joint  engineering  building,  but  make  bold  to  say  that 
the  man  who  meets  these  pressing  necessities  will  do  more  for  the 
arts  and  sciences  than  if  he  added  another  to  the  already  redun- 
dant colleges  and  universities. 


More  Wireless  Puzzles. 

A  report  last  week  chronicles  the  troubles  experienced  in  the  use 
of  wireless  telegraphy  during  the  recent  British  naval  manoeuvres  in 
the  Mediterranean.  We  cqn  hardly  score  it  as  a  failure  of  wireless 
telegraphy,  technically  considered,  since  the  chief  source  of  woe  was 
that  the  transmission  worked  so  well  as  .0  hopelessly  mix  up  the 
messages  of  friend  and  foe.  Wholesale  interference  with  messages 
is  almost  as  serious  and  fully  as  annoying  as  inability  to  send  any 
messages  at  all.  The  attacking  squadrons  are  reported  as  totally 
unable  to  make  effective  use  of  their  wireless  outfits  by  reasou  of  the 
persistence  of  the  defense  in  sending  confusing  messages.  We  know 
not  what  was  the  substance  of  these,  but  the  senders  of  them  would 
have  been  more  than  human  if  they  had  been  unremittingly  polite. 
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Fancy  the  wrath  of  an  admiral  commanding,  at  having  miscellaneous 
objurgations  and  selected  personalities  hurled  at  him  out  of  ionized 
space !  His  case  would  be  little  better  than  that  of  Lieutenant  General 
Bangs,  immortalized  in  Kipling's  verse,  with  the  added  sorrow  of 
being  unable  to  locate  the  offender  against  official  dignity.  For  the 
last  year  or  two  we  have  been  hearing  much  of  so-called  syntonized 
systems,  but  in  spite  of  the  number  of  times  the  problem  has  been 
solved  in  the  newspapers,  the  net  result  has  evidently  not  made  its 
debut  in  the  British  navy.  We  fear  this  branch  of  electricity  "is  still 
in  its  infancy"  .so  far  as  military  operations  are  concerned.  And 
unless  we  are  very  short  of  memory,  the  wireless  system  attempted 
during  our  own  combined  military  and  naval  manoeuvres  left  several 
things — including  messages — to  be  desired.  It  is  quite  certain  that 
wireless  telegraphy  is  capable  of  doing  important  work  in  the  world, 
but  just  now  there  seems  to  be  great  need  of  investigating  its  limit- 
ations and  getting  a  line  on  its  practical  field  of  usefulness.  This 
matter  of  mutual  interference  is  a  serious  one,  and  it  cannot  lightly 
be  put  aside  by  invoking  a  syntonized  system  unless  said  system  is 
demonstrably  effective.  And  even  granting  a  perfected  syntonized 
system,  it  still  remains  to  insure  its  operation  in  face  of  persistent  and 
skillful  attempts  at  interruption.  Could  not  Marconi  beat  his  own 
game,  especially  now  that  he  is  said  to  be  sending  not  merely  single 
letters  but  fnll-lcngth  messages  across  the  Atlantic? 


The  Valtellina   Railway. 

A  short  time  since  we  noted  the  formal  opening  of  this  most  inter- 
esting line,  and  last  week  were  enabled  to  present  to  our  readers  some 
important  details  of  the  installation  to  which  we  desire  to  make  fur- 
ther reference.  Perhaps  the  most  striking  feature  of  the  transmission 
system  from  which  the  railway  derives  its  power  is  the  fact  that  the 
generators  are  wound  to  give  21,000  volts  directly  from  their  station- 
ary armatures.  This,  if  we  mistake  not,  is  the  highest  generator 
voltage  yet  attempted  on  a  commercial  scale.  In  this  country  little 
more  than  half  this  pressure- measures  the  capacity  of  most  of  the 
high-voltage  generators.  Yet  there  seems  to  be  no  good  reason  why 
12,000  or  JS.OGO  volis  should  be  the  limit  thus  reached.  Experience 
has  already  shown  that  stationary  armatures  are  easy  to  insulate,  and 
with  the  experience  that  has  been  pained  in  the  construction  of  trans- 
formers, a  20,ooo-volt  generator  should  present  no  serious  difficulties. 
From  the  present  outlook,  the  upper  limit  of  line  voltage  is  receding 
into  indeterminate  distance,  and  it  would  be  nothing  surprising  if  the 
present  usual  lino  voltages  were  doubled  in  the  next  decade.  When 
one  goes  in  for  high  voltage  he  mi^ht  as  well  be  hanged  for  an  old 
sheep  as  a  lamb. 


Another  point  not  generally  taken  mto  account  in  considering  this 
Valtellina  line  is  the  great  additional  difficulty  introduced  by  having 
to  work  over  a  line  originally  planned  for  steam  locomotives,  without 
any  cessation  of  the  steam  service  during  the  period  of  construction 
and  experimentation.  This  is  a  very  different  proposition  from  starting 
out  in  a  fresh  fichl.  and  the  successful  result  is.  therefore,  doubly 
worthy  of  commondalion.  Of  course,  such  a  system  as  this  cannot 
be  regarded  as  a  finality  in  traction  by  alternating-current  motors,  for 
there  arc  still  difficulties  to  be  overcome  and  there  is  much  yet  to  be 
learned  in  the  operation  of  alternating  motors  for  railway  purposes. 
But  in  some  form  or  other  the  high-voltage  working  conductor  is  the 
key  to  the  situation,  and  every  experiment,  be  it  success  or  failure, 
adds  to  the  common  stock  of  knowledge.  Ganz  &  Co.  deserve  the 
greatest  credit  for  their  persistence  in  the  face  of  many  discouraging 
conditions,  not  the  least  trying  of  which  was  the  attitude  of  the 
Italian  government. 


Engineering. 

Professor  John  Perry's  opening  address  to  Section  G  of  the  British 
Association  is  a  very  amusing  and  interesting  discourse.  It  is  amus- 
ing for  its  combativeness  of  existing  methods  and  institutions.  It  is 
interesting  for  the  breadth  and  candor  of  its  views.  As  Herbert 
Spencer  long  ago  pointed  out,  ornament  precedes  utility  in  the  history 
of  all  superfluous  acquisitions.  Ornamentation  took  the  lead  over 
usefulness  in  the  early  development  of  apparel,  liberal  arts  and  educa- 
tion. -Mthough  utility  now  occupies  the  first  consideration  in  all  these 
directions,  yet  the  evidences  of  the  reign  of  adornment  are  dearly 
visible.  In  general  education,  undue  prominence  in  ornamental 
studies  evidence  a  survival  of  the  unfit.  There  is  something  intensely 
grotesque  in  a  busy  practical  age  like  ours  spending  a  large  part  of 
several  of  the  best  years  of  a  boy's  educational  life  in  teaching  him 
Latin  and  Greek,  languages  which  he  will  never  attempt  to  speak,  and 
which  he  will  probably  never  read  in  later  years.  The  educational 
value  of  Latin  and  Greek  are  unquestionable,  but  it  is  no  greater  than 
that  of  French  and  German.  The  beauty  and  the  importance,  in  his- 
tory, or  in  literature,  of  Latin  and  Greek  are  undoubted.  But  the 
study  of  these  subjects  should  continue  to  be  the  devotion  of  the  few, 
not  the  burden  of  the  many.  From  a  modem  curriculum  ancient 
things  should  be  removed.  In  another  way  this  spirit  of  conservatism 
is  carried  even  to  greater  grotesqueness  in  our  navy  through  the 
official  policy  which  requires  that  those  who  are  to  man  the  mastless 
aggregations  of  machinery  constituting  the  modern  war  vessel,  shall 
be  trained  on  sailing  vessels.  The  selection  of  the  trireme  instead 
would  have  been  but  a  short  step  to  a  reductio  ad  absurdum. 


Professor  Perry  takes  up  the  cudgels  in  favor  of  a  utilitarian 
method  of  educating  utilitarians,  and  of  engineering  methods  of  teach- 
ing engineering  students.  He  condemns  the  existing  school  system 
of  Great  Britain  in  terse  and  fearless  language.  He  is  probably  right. 
The  average  school,  not  only  in  England  but  also  in  every  civilized 
country,  attempts  to  '-arry  education  over  too  many  subjects  to  give 
adequate  development  in  the  essentials  for  commencing  an  engineer- 
ing course.  The  result  is  apt  to  be  that  the  first  year  of  a  collegiate 
course  in  a  technical  college  is  spent  by  the  student  in  acquiring 
familiarity  with  those  principles  which  should  have  been  completely 
within  his  grasp  on  entering  college.  Nevertheless,  the  tendency  is 
always  towards  improvement.  Latin  and  Greek  are  now  relegated 
more  and  more  to  innocuous  desuetude.  The  average  school  is  every 
year  tending  to  eliminate  from  its  courses  what  is  unnecessary',  and 
to  teach  what  is  practically  useful.  Professor  Perry's  millennium  in 
technical  education  is  certainly  remote,  but  its  dawn  is  here.  His 
labors  to  advance  the  epoch  are  timely  and  in  some  measure,  we  trust, 
effectual. 


Integrating  Photometers. 

The  paper  of  Prof.  C.  P.  Matthews,  read  at  the  last  meeting  of  the 
American  Institute  of  Electrical  Engineers,  and  reprinted  elsewhere 
in  this  issue,  calls  renewed  attention  to  the  desirability  of  measuring 
the  mean  spherical  candle-power  of  an  incandescent  lamp,  or  what  is 
virtually  equivalent  thereto,  the  total  flux  of  light  it  emits.  The  cus- 
tomary method  of  comparing  luminous  sources  wholly  on  the  basis 
of  mean  horizontal  candle-power  is  as  faulty  as  would  be  the  plan  of 
comparing  the  si^es  of  casks  by  exclusive  reference  to  their  girth 
at  the  middle,  and  entirely  ignoring  their  relative  heights.  In  the 
past  the  difficulty  of  measuring  the  spherical  candle-power  of  in- 
candescent lamps  has  been  largely  responsible  for  the  sole  reliance 
on  horizontal  candle-power.  Moreover,  lamps  haN-ing  similar  geo- 
metrical forms  of  globe  and  filament  are  known  to  give  a  totalXJflux 
of  light  approximately  in  porportion  to  the  mean  horizontal  candle- 
power.    Variations  in  the  shape  and  arrangement  of  the  filament  are. 
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however,  likely  to  bring  about  variations  in  the  luminous  distribution, 
such  that  if  operated  at  the  same  mean  horizontal  candle-power  per 
watt,  one  type  of  lamp  will  be  worked  harder,  and  be  shortened  in 
life,  relatively  to  the  more  favored  type. 


The  apparatus  described  by  Professor  Matthews  promises  to  give 
one  more  practical  means  of  measuring  the  total  flux  emission  of  an 
incandescent  lamp  at  a  single  observation,  and  its  practical  success 
will  remove  the  excuse  that  it  is  not  possible  to  make  the  measure- 
ment. There  are  now  at  least  three  types  of  photometer  constructed 
by  which  mean  spherical  candle-power  may  be  measured  at  a  single 
observation.  In  practice  it  is  only  necessary  to  determine  the  mean 
factor  of  reduction  from  horizontal  to  spherical  for  a  limited  number 
of  lamps  of  the  same  structural  type,  and  for  most  purposes  this 
factor  of  reduction  can  be  ?  pplied  to  the  horizontal  candle-power  of 
all  lamps  of  this  type;  so  that  in  the  observation  of  lamps  in  com- 
mercial photometry  the  mean  horizontal  candle-power,  as  usual,  needs 
only  to  be  measured,  the  reduction  to  spherical  being  computed  when 
so  desired  by  the  use  of  the  reduction  factor  for  that  particular  struc- 
tural type  of  lamp.  Prof.  Matthews's  paper  is  a  valuable  one  from 
various  standpoints  of  photometry. 


The  paper  read  by  Dr.  C.  H.  Sharp  at  the  same  meeting  goes  to 
show  that  under  practical  conditions  of  photometric  measurement, 
incandescent  lamps  can  be  compared  for  horizontal  candle-power 
within  a  mean  deviation  of  about  half  one  per  cent. ;  while  second- 
ary standard  lamps  can  be  compared  within  much  smaller  limits  of 
deviation,  by  taking  more  care  with  the  measurements.  The  photo- 
meter accuracy  under  such  conditions  narrows  down  to  a  range  which 
is  scarcely  greater  than  that  of  standard  voltmeter  accuracy.  Such 
a  degree  of  accuracy  in  photometric  measurements  is,  however,  only 
possible  in  lamps  which  have  the  same  color.  When  the  lamps,  or 
luminous  sources,  compared  differ  considerably  in  color,  the  probable 
error  of  the  observation  increases  for  one  and  the  same  observer, 
while  it  increases  still  more  rapidly  with  reference  to  a  group  of 
different  observers.  This  is  why  a  primary  standard  of  light  in  the 
form  of  an  incandescent  lamp  constructed  under  rigid  and  reproduc- 
ible conditions  would  be  so  valuable  if  it  could  be  made  reliable.  Up 
to  the  present,  however,  the  limits  of  variation  in  the  light-emissions 
of  incandescent  lamps,  manufactured  as  nearly  as  possible  under  the 
same  conditions,  appear  too  great  to  promise  success  in  devising  a 
standard  incandescent  lamp  as  a  definitely  reproducible  luminous 
source.  1         i 
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Power  in  Manufactures. 

One  of  the  most  interesting  of  the  reports  issued  by  the  U.  S. 
Census  Office,  coming  naturally  at  the  close  of  the  statistics  on  manu- 
facturing, as  a  "round  up"  of  the  data  developed,  is  the  Bulletin  No. 
247,  devoted  to  the  power  employed  in  manufactures,  metal  working 
machinery  and  motive  power  appliances.  This  report  has  been  com- 
piled and  arranged  by  Messrs.  E.  H.  Sanborn  and  T.  C.  Martin,  both 
of  whom  were  employed  on  other  parts  of  the  inquiry  into  manu- 
facturing, etc.,  conducted  under  the  able  and  vigilant  direction  of  Mr. 
S.  N.  D.  North,  the  chief  statistician.  The  amount  of  data  and 
material  developed  is  indeed  surprisingly  large,  and  some  idea  of 
the  extent  of  the  ground  covered  may  be  learned  from  the  fact  that 
no  fewer  than  512,254  establishments  came  under  consideration.  Per- 
haps the  exitent  to  which  hand  power  is  still  resorted  to,  evidencing 
the  opportunity  for  small  electric  motors,  may  also  be  gauged  from 
the  singular  fact  that  of  these  half  million  establishments  only  169,409 
reported  power.  In  other  words,  in  only  33  per  cent,  of  the  "shops" 
in  the  United  States  does  it  pay  to  instal  ordinary  mechanical  power. 


or  a  gain  of  about  5  per  cent,  in  ten  years.  While  in  this  age  of  com- 
bination and  trusts  we  have  thus  at  once  a  significant  demonstration 
of  the  prevalence  and  preponderance  of  hand  power  in  scattered,  indi- 
vidual shops  and  factories,  the  old  argument  for  electric  power  comes 
back  with  renewed  and  irresistible  cogency,  for  if  ever  such  estab- 
lishments are  to  be  aided  by  other  than  mere  brute,  human  energies, 
electricity  is  the  means  for  relieving  them.  No  other  agency  can 
begin  to  compare  with  it  for  ease,  simplicity,  flexibility  and  economy 
in  the  cheap  distribution  of  small  power  to  innumerable  minor  con- 
cerns. 


Steam  continues,  of  course,  to  be  the  great  primary  power,  and  has 
risen  rapidly,  being  as  the  report  shows  not  less  than  8,742,416  horse- 
power in  1900  out  of  a  total  of  11,300,081  horse-power.  This  is  77.4 
per  cent.,  whereas  in  1890  it  was  only  51.8  per  cent.  Water  power, 
on  the  other  hand,  has  gone  off,  for  although  it  has  risen  in  bulk 
from  1,255,206  horse-power  to  1,727,258,  the  percentage  of  the  total 
in  1900  was  only  15.3,  as  compared  with  21.  i  in  1890.  But  while  this 
may  be  true  as  to  manufacturing,  it  is  hardly  a  true  test  of  the  relative 
position  of  water  power  development,  unless  it  should  prove  that  in 
lighting  and  railway  work,  steam  has  also  shot  ahead.  There  is  a 
general  impression  that  in  electrical  work  generally,  and  in  power 
transmission,  water  power  has  been  able  to  redress  the  balance  a  bit. 
Some  of  the  hydro-electric  plants,  as  at  Niagara,  Massena,  Sault 
Ste.  Marie,  etc.,  have  been  on  a  huge  scale,  but  then  again  equally 
huge,  and  possibly  more  numerous,  have  been  such  steam  plants  as 
those  of  the  New  York  Edison  Company,  on  the  East  River,  and  those 
of  the  Metropolitan  and  Manhattai.  Elevated  systems.  There  is  little 
question,  however,  even  taking  these  figures  of  manufacture,  that 
water  power  would  relatively  have  fallen  off  much  more  had  it  not 
been  for  electrical  transmission,  such  as  is  seen  in  New  England  and 
the  South,  to  factories  of  all  kinds. 


Not  being  a  prime  mover,  it  goes  without  saying  that  every  time  an 
electrical  transmission  is  put  in,  the  figures  of  steam  or  hydrauUc  gen- 
erating plant  are  to  that  extent  increased,  offsetting  the  figures  of  the 
motors  utilizing  the  current.  This  will,  to  some  degree,  explain  the 
curiously  disappointing  figures  of  electric  power,  for  it  appears  that 
electric  power  owned  and  rented  for  manufacturing  work  is  only 
about  4  per  cent,  of  the  total,  the  figures  being  311,016  hp  owned,  in 
16,923  motors  ;  and  183,682  hp  rented.  But  what  a  magnificent  margin 
to  work  on  this  leaves!  Even  as  it  is,  it  shows  a  gain  of  1897  per 
cent,  over  the  figures  of  1890,  when  the  electric  motor  had  not  fairly 
come  in.  It  is  encouraging  to  think  of  the  field  yet  to  be  exploited. 
Moreover,  the  happy  fact  emerges,  supporting  theory,  that  while 
electric  power  rented  is  183,682  hp,  all  other  power  rented  is  only 
137,369  hp.  It  is  obviously  so  easy  to  run  wires  and  hire  curient;  but 
it  is  not  very  feasible  in  most  cases  to  extend  shafting  and  steam 
piping  from  one  establishment  to  another.  In  the  early  days  of  the 
motor,  it  was  proposed  to  rent  out  the  motors  as  a  means  of  introduc- 
ing them,  and  the  practice  gained  considerable  vogue;  but  as  the 
above  statistics  show,  people  now  buy  and  own  their  motors,  and  the 
companies  are  not  burdened  with  an  investment  it  would  have  been 
extremely  difficult  to  maintain  free  from  enorn^ous  risk  of  detriment 
ana  depreciation.  What  this  would  have  meant  may  be  inferred  from 
the  statement  that  in  1900-1  the  New  York  Edison  Company  reported 
50,634  hp  of  motors  connected  to  its  circuits,  or  30  times  as  much  as  in 
1890.  At  $75  per  horse-power,  this  would  imply  an  investmeni  by 
the  company  of  nearly  four  millions  in  machinery  that  it  would  have 
had  to  watch  with  inspectors  over  widely  scattered  territory.  And, 
obviously,  the  plan  of  selling  motors  outright  has  not  checked  their 
adoption,  in  view  of  such  phenomenal  increases. 
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John  Fritz  Medal  Foundation  and  Celebration. 


The  name  of  John  Fritz,  the  great  American  ironmaster  and 
mechanical  engineer  has  long  been  associated  with  brilliant  successes, 
and  the  foundation  of  the  medal  in  his  honor  as  well  as  the  birthday 
dinner  to  celebrate  it  are  certainly  worthy  to  be  called  great  successes 
also.  The  various  stages  in  the  affair  have  been  noted  in  these  pages, 
but  may  fittingly  be  recapitulated  here.  Last  spring,  at  the  call  of 
Mr.  S.  T.  Wellman,  of  Cleveland,  a  number  of  engineers  and  manu- 
facturers met  in  this  city  to  discuss  the  question  of  a  suitable  cele- 
bration of  Mr.  Fritz's  eightieth  birthday,  the  outcome  of  these  meet- 
ings being  the  appointment  of  the  following  general  committee : 

President,  S.  T.  Wellman,  Wellman-Seaver  Engineering  Company, 
Cleveland,  Ohio;  treasurer,  John  Thomson,  New  York;  secretary,  C. 
Kirchhoff,  editor  The  Iron  Age,  New  York ;  S.  W.  Baldwin,  Pennsyl- 
vania Steel  Company,  New  York;  N.  H.  Heft,  New  York,  New 
Haven  and  Hartford  Railroad,  New  Haven,  Conn ;  R.  W.  Hunt, 
Chicago,  111.;  F.  R.  Hutton,  secretary  American  Society  of  Mechani- 
cal Engineers,  New  York;  C.  Warren  Hunt,  secretary  American 
Society  of  Civil  Engineers,  New  York;  J.  C.  Kafer,  president  The 
Engineers'  Club,  New  York ;  T.  C.  Martin,  editor  the  ELEcriucAL 
World  and  Engineer,  New  York ;  E.  E.  Olcott,  president  American 
Institute  Mining  Engineers,  New  York;  R.  W.  Pope,  secretary 
American  Institute  of  Electrical  Engineers,  26  Cortlandt  Street,  New 
York ;  H.  G.  Prout,  editor  the  Railroad  Gazette,  New  York ;  E.  G. 
Spilsbury,  New  York ;  Jesse  M.  Smith,  New  York ;  Ambrose  Swasey, 
Cleveland,  Ohio;  Oliver  Williams,  Catasauqua,  Pa.;  Calvin  W.  Rice, 
New  York;  Wm.  Maver,  Jr.,  New  York. 

The  organization  was  effected  by  the  appointment  of  four  sub- 


gathering  of  engineers  and  leaders  in  the  great  metal  industries  ever 
seen  in  this  country.  The  representatives  named  for  the  American 
Institute  of  Electrical  Engineers  on  the  medal  council  are  the  present 
president  and  the  three  latest  past  presidents,  viz.,  Messrs.  Scott, 
Hering,  Steinmetz  and  Kennelly.  Each  president  as  he  becomes  a 
past  president  joins  this  body,  succeeding  the  oldest  past  president 
on  it. 

The  banquet  was  held  in  the  ballroom  of  the  Waldorf-Astoria,  was 
a  brilliant  affair,  being  attended  by  535  guests,  of  whom  125  were 
ladies,  seated  in  the  boxes,  where  light  refreshments  were  served  them. 
There  were  various  features  of  novelty  and  suggestiveness.  Over 
the  banquet  table  was  a  fine  electric  sign,  furnished  by  the  Elblight 
Company,  which  flashed  into  light  exactly  as  Mr.  Fritz  took  his  place 
under  it.  It  read :  "John  Fritz,  1822-1902."  Each  end  of  the  table 
were  fine  large  models  of  blast  furnaces,  etc.,  loaned  by  the  Stevens 
Institute  of  Technology,  one  of  them,  an  open  hearth,  being  realistic- 
ally lit  by  red  incandescent  lamps  to  give  the  glow.  On  the  table  were 
tracks  and  hot  metal  cars,  etc.  The  menu  was  made  up  in  the  form 
of  embossed  tin-plate,  showing  on  the  front  cover  a  blast  furnace 
in  operation,  and  held  together  by  real  bolts  as  well  as  by  ribbon 
attached  to  a  small  oxidized  copy  of  the  obverse  of  the  medal.  The 
sorbet  was  served  in  imitation  sections  of  steel  rail,  little  boxes  with 
removable  cover  being  fitted  into  the  head.  The  ice  creams  were 
brought  in  in  procession,  headed  by  large  candy  models  of  the  West- 
inghouse  units  at  the  Manhattan  elevated  plant ;  the  "Oregon"  battle- 
ship, a  modern  steel  bridge,  a  big  rifled  gun,  the  famous  new  "Flat- 
iron"  building,  etc,  to  exemplify  the  creations  of  the  modern  iron  and 
steel  industry. 

Col.  H.  G.  Prout  presided  most  admirably  as  toastmaster.    Among 
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committees,  as  follows:  Medal  Committee — C.  Warren  Hunt,  chair- 
man; F.  R.  Hutton,  R.  W.  Pope,  C.  Kirchhoff.  Finance  Committee — 
John  Thomson,  chairman  ;  Ambrose  Swasey,  Je?sc  M.  Smith,  E.  E. 
Olcott.  Dinner  Committee — T.  C.  Martin,  chairman;  J.  C.  Kafer, 
H.  G.  Prout,  E.  G.  Spilsbury.  Invitation  Committee — S.  W.  Baldwin, 
chairman :  N.  H.  Heft,  R.  W,  Hunt,  Oliver  Williams. 

Various  rules  were  adopted  to  govern  the  foundation  of  a 
John  Fritz  medal,  the  design  of  which  was  happily  entrusted  to  Mr. 
Victor  D.  Hrcnnor,  a  well-known  nicdailleur. 

Towards  this  medal  the  sum  of  about  $6,000  was  contributed  by 
some  484  persons,  including  these  from  the  electrical  ranks:  B.  J. 
Arnold,  E.  G.  Achcson,  C.  Hatchclor,  A.  E.  Brown.  C  L.  Bucking- 
ham. F.  H.  Ball,  J.  Barrc,  N.  F.  Brady.  A.  N.  Brady.  W  E.  Baker, 
C.  A.  Coffin.  G.  H.  Day,  J.  M.  Dodge.  G  S.  Dunn.  C.  H.  Davis.  R.  N. 
Dyer,  T.  A.  Edison.  W.  L.  R.  Emmet.  H.  Eames,  Eugene  Griffin. 
N.  H.  Heft,  G.  A.  Hamilton.  F.  B.  Hcrzog.  C.  T.  Hutchinson.  F.  V. 
Henshaw.  J.  D.  Hawks.  C.  E.  Hewitt,  D.  L.  Hough,  W.  J.  Johnston. 
W.  C  Kerr.  N.  S.  Keith,  R.  T.  Lozier,  J.  W.  Licb.  Jr.,  R.  D.  Lilli- 
bridgc,  J.  Marklc.  T.  C.  Martin.  W.  McFarland.  J.  H.  McGraw,  F. 
A.  C.  Pcrri.ic.  C.  G.  Rocbling.  F.  W.  Rocbling.  Calvin  W.  Rice,  A. 
F.  Sever,  Elihu  Thomson.  N.  Tcsla.  G.  Wcstinghouse,  Jr..  B.  H. 
Warren.  J.  Wctzlcr.  W.  H.  Wallace.  H.  H.  Wcstinghouse.  There  are 
some  curious  omissions  from  this  list  of  those  who  might  be  expected 
to  share  in  this  movement,  but  the  responses  were  so  prompt,  the  lists 
were  closed  at  a  very  early  stage.  Most  of  those  named  above  were 
also  participants  in  the  banquet  at  the  Waldorf-Astoria  on  October 
31,  which  is  said  by  competent  observers  to  have  been  the  finest 


(he  speakers  were  Brig.-Gen.  Eugene  Griftin.  U.  S.  A.,  for  the  Army, 
and  Prof.  Elihu  Thomson,  for  the  American  Institute  of  Electrical 
Engineers,  whose  president,  Mr.  C.  F.  Scott,  also  sat  at  the  speakers' 
table.  The  proceedings  included  the  presentation  by  Mr.  John  Thom- 
son to  Mr.  Fritz  of  a  magnificent  album  containing  the  record  of  ihe 
meda!  fund  and  the  autographs  of  all  the  contributors,  and  of  a  large 
bronze  replica  of  the  medal,  the  only  one  to  be  made,  the  casts  being 
broken  there  and  then.  During  the  evening,  also,  Mr.  John  C.  Kafer 
presented  a  superb  hammered  silver  loving  cup  to  Mr.  Fritz,  in  the 
name  of  Mr.  Irving  M.  Scott,  the  builder  of  the  "Oregon."  In  ad- 
dition to  the  excellent  speeches,  there  were  read  a  number  of  special 
congratulatory  cablegrams  from  Andrew  Oirnegie  and  C.  M,  Schwab, 
and  from  leading  ironmasters  and  engineers  in  England,  Wales,  Scot- 
land, Belgium.  France.  Germany,  Austria  and  Japan. 

The  nied'.l  shown  above  is  25^  in  plane  diameter,  less  1/39  inch. 
Its  thickness  may  be  %  inch,  and  it  is  to  be  struck  in  pure  gold,  i.ooo 
fine.  The  bronze  cast  given  to  Mr.  Fritz  is  7  inches  in  diameter.  In 
bringing  up  the  Fritz  medal,  it  will  require  about  six  pressures  of  250 
to  300  tons  each  time. 

As  already  noted  in  these  columns  the  medal  is  to  be  awarded  not 
oftencr  than  once  a  year  for  achievement  in  the  industrial  arts  and 
sciences.  The  four  national  engineering  societies  are  each  asked  to 
name  four  representatives  to  constitute  a  medal  Board  of  Award. 
and  should  any  society  fail  in  this,  the  others  are  to  proceed  to  action. 
The  medal  is  not  limited  to  any  part  of  the  world,  but  is  open  to 
both  sexes  and  every  nationality.  It  is  the  first  American  medal  that 
can  compare  for  importance  with  the  Bessemer, 
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The  Opening:  of  the  Water  Works  Power  Plant  at 
Sauh  Ste.  Marie,  iMichigan. 

AT  noon,  October  25,  occurred  the  formal  opening  of  the  water- 
power  plant  of  the  Michigan  Lake  Superior  Power  Company 
at  Sauk  Ste  Marie,  Michigan.  The  event  is  an  important  one, 
not  only  to  the  citizens  of  that  locality,  but  to  the  electrical  industry  in 
general,  because  it  marks  the  beginning  of  operation  of  the  second 
largest  water  power  electric  plant  in  this  country.  Many  of  the  more 
important  features  of  the  hydraulic  installation  at  this  place  were  de- 
scribed in  these  columns  September  27,  1902,  so  that  but  a  brief  men- 
tion of  these  need  be  made  here. 

It  is  notable  that  both  of  America's  greatest  water  power  electric 
generating  stations  (Niagara  and  the  Soo)  should  derive  power  from 
the  waters  of  our  great  lakes,  and  the  two  falls  where  water  power 
i.'-.  available,  formerly  given  consideration  in  a  practical  way  mainly 
because  of  the  obstructions  they  offered  to  navigation,  are  now  prov- 
ing valuable  assets  in  the  wealth  of  the  country  through  the  water 
power  developments  made  possible  by  their  presence.  Of  the  two 
falls,  Niagara  and  the  Soo,  the  former  was  naturally  the  first  to  at- 
tract sufficient  favorable  attention  from  capital  to  ensure  their  utiliza- 
tion. The  result  at  Niagara  has  been  the  magnificent  electric  gen- 
erating stations  with  which  every  electrical  engineer  is  somewhat 
familiar.  The  rapids  of  the  St.  Mary's  River  being  further  from  a 
market  for  power,  with  less  available  power  and  in  a  sparsely  popu- 
lated portion  of  the  country,  has  been  left  for  later  development,  but 
now  that  this  development  has  taken  place,  it  ranks  in  size  among  the 
leading  power  stations  of  the  country,  through  not  being  as 
much  of  a  pioneer  plant  in  an  engineering  way  as  was  the  Niagara 
plant  when  installed,  it  lacks  some  of  the  engineering  interest  that 
accompanied  some  of  the  early  Niagara  work. 

The  Niagara  plant  was  built  with  a  large  immediate  market  in 
view  in  the  City  of  Buffalo,  and  also  with  the  promise,  which  has 
since  been  realized,  that  a  number  of  large  industries  requiring  cheap 
electric  power  would  cluster  about  Niagara.  The  Soo  plant,  on  the 
other  hand,  has  been  built  mainly  on  the  faith  that  the  future  will 
bring  to  that  point  a  market  for  the  power  which  is  now  av&ilable,  and 
that  the  existence  of  cheap  power  at  that  point  will  attract  enough 
power  consuming  industries  to  utilize  eventually  the  capacity  of  the 
'^plant. 

The  Michigan  Lake  Superior  Power  Company  is  but  one  of  a  group 
of  corporations  carrying  on  operations  at  the  Soo,  under  the  control 
of  the  Consolidated  Lake  Superior  Company,  which  is  under  the 
general  management  of  F.  H.  Clergue,  a  man  of  great  enterprise  and 
■organizing  ability.  All  of  the  various  subsidiary  companies  except 
■  the  Michigan  Lake   Superior   Power  Company  are  working  on  the 


.\'o  extravagant  language  is  needed  to  convey  to  an  engineer's  mind 
the  magnitude  of  this  water  power  undertaking  when,  together  with 
the  accompanying  photographs,  the  following  figures  are  appreciated: 

Length   of  canni   from   Lake   Superior  to  power  house   on  Ste.   Marie 

River    13,000  ft. 

Width  of  canal  in  solid  rock 200  ft. 

Depth  of  water  in  canal  f average) 23  ft 

I.eng^h    dam   and   pow-r   house if368  fu 

Number   of  generating  units  provided   for 80 

Size  of  units 400  Uw 

Head   of   water    17  ♦©   21    ft. 

Details  of  the  hydraulic  work  can  be  found  in  the  recent  issue 
above  referred  to,  together  with  a  map  showing  the  route  of  the  canal 


FIG.    2. — 4OO-KW,   THREE-PHASE,   2,40O-V0LT,   3O-CVCLE,    180   R.    P.    M., 
GENER.'\T0R. 

through  the  town.  A  right  of  way  400  feet  wude  was  purchased 
through  the  town  for  the  canal.  The  power  house,  which  also  serves 
the  purpose  of  a  dam,  is  at  the  lower  end  of  the  canal  fronting  on  the 
river,  and  the  turbines  discharge  directly  into  the  river. 

The  canal  and  power  house  building  are  at  present  writing  prac- 
tically completed.  Water  wheels  have  been  installed  in  more  than 
half  of  the  wheel  pits,  and  four  electric  generators  have  been  installed. 
Contracts    for    the    electrical    apparatus    and    installation    are    being 


Fig.    I. — GtNER.\L   View  of  the  Power  Hous.-. 


Canadian  side.  There  is  a  Canadian  Soo  water  power,  an  eleciro- 
•  chemical  company,  a  paper  pulp  mill,  a  machine  shop,  a  blast  furnace, 
-a  rolling  mill,  a  railroad  under  construction  to  Hudson  Bay,  an  iron 
mine,  a  ferro-nicTcel  mine,  a  sawmill  and  numerous  other  incidental 
industries,  operated  under  one  syndicate.  A  history  of  how  these 
-enterprises  came  to  be  started  one  after  the  other  by  a  sort  of  evolu- 
tion of  one  from  another  makes  an  interesting  story,  but  is  aside 
"from  the  purpose  of  this  article. 


carried  out  by  the  Stanley  Electric  Manufacturing  Company,  which 
company  secured  *he  contracts  through  the  Michigan  Electric  Com- 
pany, its  Michigan  agent,  Mr.  E.  O.  Sessions,  construction  engineer 
for  the  Stanley  Electric  Manufacturing  Company,  is  in  charge  of  h-'s 
company's  part  of  the  work. 

The  water  wheels  were  furnished  by  the  Webster- Camp-Lane 
Company,  of  Akron,  Ohio.  There  are  four  of  these  wheels  in  each 
unit,  placed  on  a  horizontal  shaft,  which  shaft  extends  through  a 
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water-tight  joint  in  the  bulkhead  into  the  generator  room,  which  is  on 
the  down-stream  side  of  the  power  house.  The  turbine  lies  ordinarily 
submerged  in  water,  and  when  in  operation  the  fouf  wheels  discharge 
into  one  short  central  shaft  tube.  The  gates  for  starting  and  stopping 
the  wheels  and  for  governing  are  located  around  the  periphery  of  each 
turbine  wheel.  As  the  wheels  are  immersed  directly  in  the  water 
which  drives  them,  and  are  not  dependent  upon  columns  of  water 
confined  in  a  pipe  for  supply,  the  governing  can  be  very  perfect,  as 
there  is  so  little  trouble  from  the  inertia  of  the  moving  column  of 
water.  The  governing  is  to  be  by  Lombard  water  wheel  governors, 
and  to  vary  the  speed  in  order  to  obtain  synchronism,  electric  motors 
controlled  at  the  switchboard  and  changing  the  tension  on  the  gov- 
ernor will  be  employed  on  the  same  principle  as  the  synchronizing 
apparatus  on  steam  engines.  Six  Stanley  three-phase,  2,400-volt,  30- 
cycle  alternators,  to  run  at  180  r.p.m.,  are  under  contract,  three  of 
which  have  been  installed.  .An  old  6o-cycle  Westinghouse  alternator 
has  also  been  put  on  one  of  the  wheels. 

Mr.  H.  von  Schon  has  been  chief  engineer  of  the  undertaking.  Mr. 
W.  Owen  Thomas  is  electrical  engineer  in  charge  of  the  electrical 
work,  who  designed  many  interesting  electrical  K-atures  to  be  de- 
scribed in  a  later  issue. 

At  the  present  time  the  market  for  the  company's  electrical  output 
i-  practically  undeveloped  but  for  one  e.xception,  mentioned  later,  and 
there  is  abundant  power  for  industries  desiring  cheap  electrical  power 
to  secure  it  at  the  Soo.  The  investment  in  the  completed  plant  will 
bt,  it  is  announced,  about  $4,000,000,  or  $135  per  kilowatt.  This  is 
not  high  as  investments  in  water  plants  run,  and  the  company  ought 
tj  be  able  to  make  a  very  low  rate.  The  e.xception  referred  to  is  the 
Union  Carbide  Company,  which  arranged  before  the  power  house 
was  erected  to  take  part  of  the  building  and  output. 


10,000-Volt  Alternatine-Current  Locomotive. 


ABOUT   the  time  of  tii,.   Zos.^-tn  c.xperinicnts   we  printed  a  de- 
scription of  the  Siemens  &  Ilalske  motor  car  used  on  the 
trials,  written  by  the  chief  engineer  of  the  company,  Herr 
Walter  Reichel.     With  this  a  speed  of  96  miles  per  hour  was  re- 


details,  which  has  since  been  designed  by  Herr  Reichel,  and  built, 
by  the  same  company,  with  the  object  to  reduce  weight.  To  this, 
end  transformers  have  been  discarded  and  current  supplied  at  the- 
Zossen  line  voltage — 10,000  volts  direct  to  the  motors.  Instead  of 
96  tons,  the  new  car  weighs  but  76  tons,  including  passengers,  and» 
the  total  horse-power  has  been  reduced  from  i.ooo  to  about  920.  The 
decrease  in  weight  also  facilitates  starting. 

For  experimental   purposes  it  was  deemed   advisable  to  build  a^ 
locomotive  rather  than  a  motor  car,  and  to  employ  gear  to  reduce 
the  speed  of  the  motors  in  the  ratio  of  2  :  i,  the  speed  of  the  motors - 
being  S85  r.  p.  m.  and  that  of  the  locomotive  100  kw  per  hour. 

The  underframe  of  the  locomotive  is  of  the  double-truck  construe- - 
tion,  the  axles  and  axle  boxes  being  similar  to  those  of  the  previous, 
experimental  car.     The  gauge  is  standard,  and  the  wheels  have  a 
diameter  of  49  inches   (1,250  mm.)   and  conform  in  other  respects 
with  the  standard  dimensions  of  the  Prussian  State  Railways.    The 
wheel  base  of  each  bogey  is  10  feet  8  inches  (3J4  meters).    Although, 
only  fitted  with  one  motor  each  at  present,  there  is  room  on  each 
bogey  for  two.     Fig.  4  is  a  general  arrangement  of  the  locomotive,, 
with  a  pair  of  motors. 

The  design  of  the  details  of  the  motor  are  closely  similar  to  those 
of  motors   for   narrow-gauge   track.     It   is   necessary  to   make  the 
utmost  use  of  the  space  between  the  wheels,  and  the  bearings  are,, 
therefore,  placed  within  the  space  enclosed  by  the  motor  windings,, 
as  shown  in  Fig.  5.     In  order  to  keep  the  pressure  on  the  two  bear- 
ings equal,  the  motor  shaft  is  geared  at  each  end  to  the  car  axle, . 
there  being  a  narrow  spur  wheel  at  each  end  of  the  motor  shaft 
instead  of  a  wider  one  at  one  side  only.     Another  reason  for  this 
arrangement  is  that  not  only  the  pressure  on  the  teeth,  but  also  the 
velocity  of  the  teeth  is  exceptionally  great.     The  latter  amounts  to. 
about  59  feet  (18  meters)  per  second,  with  147  teeth  in  the  larger 
wheel  and  69  in  the  smaller  wheel.     The  pitch  is  1.41*^  inches  (6^ 
mm.),  and  the  width  of  teeth  3.93  inches  (100  mm.). 

Previous  to  deciding  on  the  system  of  lubrication,  a  number  of 
experiments  were  tried  with  tooth  velocities  of  82  ft.   (25  meters) 
per  second.    These  demonstrated  that  it  was  not  sufficient  to  fill  the- 
gear  bo.x  with  oil  or  grease  and  let  the  gear  run  in  it,  and  conse- 
quently  a   system   of   forced   lubrication    with   compressed   air   was- 
adopted.     By  means  of  a  pump,  a  pressure  of  air  corresponding  to- 


I'lG.    I.— .ALTERNATlNG-CfRRtNf    Lo<.<>M(mi\i 


|H\\lc(IIy  nbtaiiu'd.   and   on   one   occasion  </j  5   miles.     Owing  to   the 
iiisiilTicicncy  of  the  road-bed,  higher  speeds  were  not  attempted. 
Tito  accompanying  illustrations  sliow  a  locomotive  and  some  of  its 


J  niches  (5  cm.)  of  mercury  is  produced  in  the  oil  reservoir.  This 
drives  the  oil  out  of  the  reservoir  to  a  distributing  cock,  which  ist 
turned  to  the  right  or  left  according  as  the  locomotive  is  to  run  for- 
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wards  or  backwards.    Theiicc  the  oil  flows  through  one  or  other  of        -lots  are  made  fairly  deep,  so  that  the  coils  are  thin  and  wide.     .\ 
two  sets  of  pipes  to  the  nozzles  above  or  below  the  toothed  wheel.        calculation  of  the  conditions  of  saturation  of  the  active  iron  gave  a 


I 


FIG.    2. — ELEVATION    OF     MOTOR    .\ND    GEAR    CASE. 

After  the  oil  has  been  used,  it  collects  at  the  bottom  of  the  gear  case, 
and  is  thence  pumped  by  a  hand  or  motor  pump  back  to  the  oil 
reservoir.  This  system  of  lubrication  is  only  necessary  with  a  gear 
ratio  of  2  :  I.  If  a  ratio  of  from 
1.35  to  1.4  is  used,  the  velocities  of 
the  teeth  are  smaller,  and  the  ordin- 
ary lubrication  with  grease  is  suffi- 
cient. The  construction  of  the  gear 
bo.x  is  in  other  respects  the  ordinary 
one,  as  is  also  the  suspension  of  the 
motor. 

The  motor  case  is  of  cast-steel,  and 
is  made  in  two  parts.  It  is  carefully 
turned  inside — the  internal  diameter 
being  39  inches  (990  mm.) — so  that 
there  is  a  firm  bearing  surface  for 
the  active  iron,  and  a  good  conduc- 
tion of  heat  through  it.  The  bushes 
of  the  bearing  are  in  one  part,  and  of 
bronze  lined  with  white  metal.  They 
are  11.8  inches  (300  mm.)  long  and 
3.9  inches  (100  mm.)  internal  di- 
ameter, so  that  there  should  be  little 
wear.  This  makes  it  possible  to  re- 
duce the  air-gap  of  the  motor  to  5/64  j_j^ 
inch  (2  mm.).  The  active  iron 
which  carries  the  primary  winding  is 
fastened  into  the  motor  case  with 
screws.  The  rotor  of  the  motor  is  J=c^ 
fastened  to  the  motor  shaft  by 
means  of  a  special  sleeve,  so  that 
the  motor  can  subsequently  be 
arranged  on  the  car  axle  for  direct  driving.  The  active  iron  of  the 
rotor  is  held  together  by  a  number  of  screws  and  pressure  discs,  and 
carries  the  secondary  winding.  On  the  rotor  sleeve  two  collector 
rings  are  held  by  a  second  sleeve,  and  the  current  is  collected  from 
the  rings  by  means  of  carbon  brushes.  There  are  three  apertures  in 
the  upper  casting  of  the  motor  case  on  the  collector-ring  side,  to 
render  possible  the  inspection  of  the  motor  within.  The  motor  itself 
is  lubricated  by  means  of  oil  and  wicks,  the  oil  being  contained  in 
vessels  screwed  on  to  the  motor,  and  communicating  with  the  bear- 
ings by  copper  tubes,  this  arrangement  having  been  rendered  neces- 
sary by  the  small  space  available. 

To  obtain  a  better  casting,  the  axle  bearings  arc  screwed  on  to  the 
motor  casing.  On  the  other  hand,  the  lugs  which,  with  the  assist- 
ance of  the  springs,  transfer  the  weight  of  the  motors  and  the  turning 
movement  to  the  underframe.  are  cast  directly  on  to  the  motor  casing. 

In  the  first  Siemens  &  Halske's  Zossen  motor  car.  described  in  the 
previous  article  above  referred  to,  the  primary  winding  of  the  motor 
was  on  the  rotor.  This  is  only  feasible  with  bar  winding,  which  is 
not  applicable  in  this  case  owing  to  the  high  pressure.  In  this  case, 
alsn.  it  is  not  necessary  to  construct  the  motor  for  a  very  high  turn- 
ing moment,  as.  in  consequence  of  the  smaller  weight  of  the  car, 
smaller  starting  torque  is  necessary.  The  rotor  may.  therefore,  be 
of  smaller  diameter,  and  the  primary  winding  can  be  placed  on  the 
stator.     In  order  to  afford  as  large  a  cooling  surface  as  possible,  the 


FIG.    3.  — SECTIO.N'AL    LLEV.^TIOX   OF    MOTOR. 

ladius  of  about  13.8  inches  (34  cm.)  for  a  width  of  11.8  inches  (30 
cm.).  The  cores  of  both  stator  and  rotor  consist  of  laminations, 
those   for  the   rotor  being  stamped  in  one  piece,  and  those  for  the 


FIG. 


4. — PLAN  AND  ELEVATIONS  OF  LOCOMOTIVE. 

Stator  being  made  up  of  segments.  The  calculation  for  the  winding 
gave  72  open  slots,  and  72  wires  per  slot  of  the  primary.  Star  con- 
nection is  employed,  and  the  wires  are  placed  in  mica  tubes.  To  save 
space  and  to  secure  certainty  of  insulation  the  coils  are  placed  altc- 
nately  in  longer  and  shorter  tubes,  so  the  longer  ends  always  lap 
over  the  shorter  ones.  By  this  means  the  possibility  of  sparking 
over  from  one  phase  to  another  is  considerably  reduced.  The  method 
of  insulating  the  high-pressure  winding  was  determined  upon  after 
several  trials,  in  the  final  one  of  which  the  winding  withstood  a 
pressure  of  22,000  volts  without  disclosing  any  sign  of  a  fault. 

The  winding  of  the  rotor  is  placed  in  90  half-closed  slots,  and  con- 
sists of  a  number  of  single  flat  copper  bars  arranged  in  series  and 
four  in  each  slot.  It  is  a  wave  winding  connected  in  star.  The  three 
free  ends  are  connected  to  two  slip  rings  and  the  frame  of  the  rotor, 
respectively.  At  starting,  the  pressure  in  the  rotor  winding  is  700 
volts.  The  employment  of  bars  for  the  rotcr  winding  facilitates  the 
addition  of  bronze  binding  wires,  and  also  permits  of  a  very  effective 
ventilation.  The  air  enters  the  neighborhood  of  the  shaft  and  is 
directed  outwards  through  the  openings  in  the  rotor  casting  by  vanes 
which  are  cast  on  tc  the  latter.  This  current  of  air  also  cools  the 
stator  coils.  Tests  have  shown  that  the  air  pressure  thus  caused 
corresponds  to  several  millimeters  of  water.  The  velocity  of  the  air 
was  about  19.6  feet  (6  meters)  per  second,  and  about  4^^  cubic  feet 
(120  litres)   of  air  was  forced  through  per  second.     To  prevent  the 
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high-pressure  sparking  over  when  the  motor  gets  warm,  the  inside 
of  the  frame  is  covered  with  a  thick  layer  of  mica  wherever  it  is 
adjacent  to  the  primary  winding,  and  the  distance  of  this  winding 
from  the  frame  is  always  kept  as  large  as  possible. 

The  Icading-in  of  the  three  high-pressure  cables  is  done  with  par- 
ticular care.  The  cables,  which  are  insulated  to  stand  15,000  volts, 
are  led  through  three  soft  rubber  brushes,  which  are  placed  inside 
hard  rubber  brushes.  They  end  in  the  three  terminals  which  are 
mounted  on  corrugated  porcelain  insulators  attached  to  saddles  which 


U— ' 
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are  supported  on  mica-insulalcd  iron  tubes  fixed  to  the  casing  of  the 
motor.    The  weight  of  the  motor  and  gear  is  9,000  lbs.  (4,090  kg.). 

I'ig..  0  shows  the  connections  of  the  motor  and  controller.  With 
the  exception  of  the  resistances,  nearly  all  the  apparatus  employed 
is  similar  to  that  used  in  the  previous  experimental  car.  The  speed 
at  starting  is  regulated  by  varying  the  resistance  in  the  rotor  or 
secondary  circuit.  This  is  insulated  from  earth,  as  the  third  second- 
ary phase  of  the  motor  is  connected  to  earth  through  the  motor  shaft, 
as  already  stated.  The  current  to  the  stator  coils  passes  from  the 
main  switch  through  fuses.  As  shown,  the  switch  is  driven  by  an 
air  piston,  and  at  the  same  lime  it  serves  as  a  reversing  switch  by 
charging  the  phases.  The  motor  driving  the  pump  for  compressing 
the  air  is  driven  through  a  10.000  :  -no-volt  transformer. 

The  rotor  resistance  has  24  steps,  and  the  resistance  coils  are  spirals 
of  Kruppin  wire,  held  by  porcelain  insulators  on  an  iron  frame,  and 
presents  no  new  features.  A  hand-wheel  on  a  vertical  spindle  con- 
trols this  resistance.  The  switches  for  the  primary  high-pressure 
-circuit  are  of  the  tubular   ty|)t.  and.  as  already  stated,  arc  worker' 


per  hour  was  attained.  The  toothed  gear  ran  fairly  quietly,  and  the 
motor  stood  the  high  pressure.  About  260  kw  were  developed.  This 
corresponds  to  a  load  of  about  280  hp  on  the  driving  wheels,  which 
agrees  with  experience  already  obtained  at  62  miles   (100  kw)  pa- 


hour. 


The  Armature  Reaction  of  Alternators — II. 


By  C.   F.  GUILBEKT. 


CASE  OF  A  SINGLE-PHASE  ALTEAXATOR. 

IX  order  to  simplify  calculations,  we  will  suppose  that  the  current 
is  entirely  wattless — that  is  to  say,  in  quadrature  with  the  no- 
load  voltage.  The  current  in  phase  with  the  voltage  at  no- 
load  gives  rise  to  no  mean  direct  magnetomotive  force.  One 
can,  in  fact,  admit,  as  Blondel  has  proposed,  that  the  total  cur- 
rent can  be  decomposed  in  its  two  components,  /  sin  f  and  /  cosin 
V',    V'    being  the  phase  angle  of  the  current  with  the  no-load  voltage. 

We  will  retain  the  notation  used  previously,  and  referring  to  Fig. 
I,  let  &'  be  the  width  of  an  armature  coil  from  one  axis  to  the  other 
of  the  slots.  The  width,  b\  which  we  will  take  for  the  spreading  of 
the  poles,  is  not  the  width  of  the  latter,  but  the  width  of  the  flux 
proceeding  therefrom  and  entering  into  the  armature,  as  has  pre- 
viously been  explained. 

We  will  calculate  for  each  relative  position  the  magnetomotive 
force  due  to  the  armature  at  all  the  points  of  the  polar  width,  b,  in 
assuming  that  this  magnetomotive  force  varies  suddenly  from  the 
quantity  N  J  V.?,  slong  each  axis  of  a  slot.  We  will  take  the  mean 
of  this  magnetomotive  force  at  each  point  in  order  to  obtain  the 
mean  magnetomotive  force  for  the  position  considered.  Finally, 
we  will  take  the  mean  magnetomotive  force  during  a  half  period  or. 
more  exactly,  during  a  quarter  period,  which  amounts  to.  the  same 
thing. 


I^t  the  current  be  expressed  by  1  =   /^  cos 


;  X  will  thus 


designate  the  displacement   of  the  axis  of  the  inducing  pole  wi/h 
respect  to  an  axis  of  the  induced  pole. 

We  will  suppose  in  order  to  fix  ideas  that  the  width  h  is  superior 
to  />' ;  and  tlie  rclat-ve  positions  will  be  divided  into  three  series. 

I.  jr  <  .  .Vs  long  as  x  is  comprised  between    o  and the 

2  2 

induced  coil  remains  in  the  interior  of  the  space  b;  the  mean  mag- 
neto-motive force  with  relation  to  the  surface  -4  B  C  D  and  width  & 
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.\  being  the  numbi.r  of  turns  of  the  coil  or  the  number  of  conductors 
per  slot. 

2.  If  X  is  greater  than     ~—   but  less  than  PQ,  then  ^^-  -4-    "~ 
2  2^2 


=  a ^t_,  the  induced  coil  has  partlv  left  the  space  b.  and  the 

2 


2 
mean  magnetomotive  force  is  only 

-.\U,os       --  {^-—         ,j- 

V   Hcvond  the  value  a ^—  .of  x.  the  space  b  comprises  a  pari 

2 

of  the  coil  of  «  pole,  which  is  the  seat  of  an  opposite  magnetomotive 
force,  and  consequently  additative  to  that  of  the  inducing  pole  con- 
sidered. 

It    is    thus    necessary    to    take   the    diflFerenccs   of   the    rectangles 
.\  li  C  n  and  .'V  9*  C  D\  whence 


sur/a^f  .4  B  CD  —  surface  A^B'OD'  _  y/  ^.^^    'J^__  \f,\  _    (x  — 


•i\  air  pressure.  Both  the  iiigh-prcssure  switches  and  fuses  arc  placc<l 
in  the  cable  ways  behind  the  motors,  and  are  visible  through  glass 
windows. 

When  the  locomotive  was  completed,  tests  were  made  at  a  gradu- 
ally increasing  pressure,  starting  at  6.000  volts  .ind  abont  50  altcrna-      *_::^^'\1         [  ,  _  /**  ~^_|_  **  ~  ^')"l  =  X I^cos  —   {a  —  2x)  ^ 
tions.     The  final  test  was  made  at  11.000  volts  and  05  altcrnatiiMis.  »      /  J         L  V      2  2     /J  <» 

and  with  a  trailer  weighing  31  tons,  and  a  speed  of  65  miles  (,105  km.)  The  mean  magne'ioinotive  force  during  a  half  period  is  obtained 
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then  for  an  inducing  pole  having  an  apparent  width  b,  by  taking  the 

stim 

~^r-  b^  b—b' 

N  U  cos   ^-^  X  r  ^^  +      ^V  /„  cos  -  ( 

J  ^b^b' 


^'-\ 


TTx  Ib^b^ 


a 

r  ^ 

\d  X           I    ",,  ,           "^  X  dx 

—  a  I  —r    +  A  A  cos (a  —  2  .r)      ,  - 

^    '                      b^b^    "  '^ 

J  a — 

2 

TTJt 

To  integrate  the  different  impressions  it  suffices  to  assume ^=  y 

a 

The  mean  magnetomotive  force  is  then 


F:- 


2  XI, 

-  h 


r- 
2 


[' 


b—b^^T       {  _  _   b  \-  b'     - 
a         2       I   "  a         2 


cosy  I 


I      V       2  TT    J 


b  —  b^    iL 
a  2 


(„_^:)  .-..,.,] 


__/;  +  b^ 


J   ^ 


These   integrations    offer   no    difficulties    but   lead,   all   reductions 
being  made,  to  particularly  simple  results,  as  follows : 
4  a        , .  ,  »   .      b      T  /;!  7r 


^■=      -T 


-1-    X l^-sin  sin   /.-, 

b  "'         a      2  a  2  v4) 


or,  by  introducing  lo  sin  4'  for  the  maximum  wattless  current,  we 
have 


F.= 


«,r7--  b  'T  .  b^    -  ., 

T-  X  It,  Sin  sin    sin  i> 

b  a  2  a  2 


is) 


We  have  assumed  b  >  b^ ;  the  calculation  leads  to  the  same  result 


that  the  induced  ampere-turns  decrease  linearly  from  one  edge  of  a 
slot  to  the  other.  The  calculation  leads  readily  to  the  following  ex- 
pression, /5  being  the  width  of  the  opening: 


64 


-  JV  I 


(I)' 


.    b       -  //' 

sin  —  •  —  cos  — 

a      2  a 


which  should  be  added  to  the  value  as  above  determined  01  Fj 
expression  shows  that  the  correction  may  be  neglected. 


(8) 
This. 


CASE   OF    \    POI.VPH.XSE    .\LTERXATOK. 

In  the  case  of  a  polyphase  machine,  it  is  apparent  that  a  calculation 
analogous  to  the  preceding  one  can  be  made,  but  introducing  the 
different  phases  in  such  a  manner  that  their  combined  effect  enters. 
It  is  evident  that  each  phase  will  figure  as  if  it  alone  were  acting, 
since  the  integral  of  a  sum  is  equal  to  the  sum  of  the  integrals  of 
the  different  parts,  and  it  will,  therefore,  be  possible  to  divide  the 
several  integrals  in  three  groups  which  will  give  the  same  sum.  The 
expression  in  this  case  for  the  ampere-turns  will  thus  be 


F  .■=m—.,  y.  In  -r  ^tn  —  •  —  sin  —  •   —  sin  ^ 
'  7T^         "  b  a      2  a       2 


(9) 


assuming  always  that  there  are  .V  turns  per  pole  of  the  induced 
element.  This  amounts  to  saying  that  it  is  necessary  to  couple  two  by 
two  the  slots  that  are  not  adjacent  to  the  same  pole,  thus  consti- 
tuting as  many  fictive  slots,  of  which  the  width,  b\  will  be  intro- 
duced into  the  formula.  Some  examples  will  make  this  method  clear. 
1°.  Take  first  the  case  of  a  three-phase  alternator  having  one  slot 
per  pole  and  phase.  We  then  have,  if  2N  is  the  number  of  turns  per 
coi\,N  turns  per  pole ;  and  since  bi  =  a,  we  have 


-^2  —  3  ^2  "*  ^0 


a  .  b  ~  .  , 
-r  sin  —  •  —  sin  'i' 
b  a      2 


(10) 


Designating  by  A^  the  number  of  conductors  per  pole  and  per  phase 
(M  =  2N). 


T-  3  i  ^r        T       Cl  ■  b  - 

'        2        -2       '    "  ^  a       2 


^11) 


2°.   Next   take   the   case   of   a   three-phase   alternator   having   two 
slots  per  pole  and  per  phase.  The  two  slots  not  adjacent  to  the  same 


phase    are    distant       ^   a,    and    consequentlv 
0 


»'=   i 


there- 


E 


P 


-t >| 


— fr 


'f^X- 


h  +  h' 


& 77- 


!<---2--><~|- h — -pj 


— a- 

A G_ 


Fig.  I. — Case  of  a  Single-Phase  Alterxator. 


when  b  <^b',  except  when  b  is  inferior  to  a  —  b^,  a  condition  evidently       fore,  N,  being  the  number   of  conductors  per  pole  and  per  phase 
never  met  with.     When  each  induced  coil  consists  of  several  con-       (A'l  =  ^N),  we  have 


centric  coils,  the  formula  is  applied  to  each  and  the  results  added. 
As  a  particular  case,  if  each  pole  has  six  slots,  of  which  four  only 
are  utilized,  we  have 


F.  —  —  •—.,  A,  In  T-  Sin  —  •  -  - 

b 


sin  75°  sin  i'- 


F.= 


-    Xlosin  - 


X  0.836  sin  Tp 


(6) 


^=  0.588  X^Ig  -J-  sin  —  •  —  sin  1/'  1 12) 

3°.  With  three  slots  per  pole  and  per  phase,  !t  is  readily  seen  that 

2X 


N  always  representing  the  number  of  conductors  per  complete  coil,       there  is  one  coil  of  —  turns  per  pole  and  one  of  —  turns.  We  thus 
or  double  the  number  of  turns  per  pole.  With  eight  slots,  of  which 
>ix  are  utilized,  we  have 


F, 


—   •  —  A  /o  sin  —      —  X  0.81  sin  i> 


(7) 


It  may  be  objected  that  formula  (5)  does  not  take  account  of 
the  width  of  the  opening  of  the  slots.  It  would  be  a  simple  matter 
to  correct  the  formula  to  take  into  account  this  width  bv  assuming 


have  for  the  first  b'  =  a,  and  for  the  second  t^  ^  —     ,  Ni  being 

9 
equal  to  2N. 

j..=  l.  i,  .^•  /„  ^  sin^'-     ~-  \Lsin   -  -f  ^-sin  70°! 

'      2     --     '   "  /'        <?     2   L3        23       'A 


sin  li'  =  0.584  A',  /o  —  sin  —  •  —  sin  1/ 

/'  <7         2 


(i3> 
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The  Use  and  Advantages  of   the  Alternating  Current 
for  Land   Telegraphy — \. 


By  Hl»\vin  F.  Northrup. 

MUCH  theoretical  and  practical  work  has  been  done  in  the  last 
few  years  in  applying  the  alternating  current  to  wire  teleg- 
raphy. The  public,  however,  has  had  little  information  con- 
cerning what  has  been  accomplished.  The  purpose  of  this  paper 
is  to  furnish  some  information  and  to  describe  and  discuss  the 
fundamental  electrical  principles  involved  in  applying  the  alternat- 
ing current  to  transmitting  telegraphic  signals,  and  in  maintaining 
synchronous  motion  over  long  telegraph  lines. 

It  is  to  the  late  Professor  Henry  A.  Rowland,  of  Johns  Hop- 
kins University,  Baltimore,  Md.,  that  are  chiefly  due  the  inter- 
esting and  valuable  results  that  have  been  accomplished  in  alter- 
nating current  telegraphy.  He  first  turned  his  attention  to  the 
matter  of  devising  new  methods  in  telegraphy  in  1895  and  de- 
voted the  greater  portion  of  his  time  and  thought  to  the  subject 
until  his  death  in  April,  1901.  The  beautiful  system  known  as  the 
"Rowland  Multiplex  Printing  Telegraph"  is  the  result  of  his  labors 
and  genius.  My  purpose  is  not,  however,  to  describe  this  particu- 
lar telegraph  system,  but  rather  to  discuss  in  a  broad  way  the  elec- 
trical principles  involved,  and  the  advantages  to  be  derived  by  em- 
ploying an  alternating  current  on  a  telegraphic  land  line  for  main- 
taining synchronous  motion  and  for  trasmitting  signals. 

I  shall  not,  therefore,  describe  any  special  devices  or  mechanical 
features  employed  by  the  Rowland  or  other  telegraph  systems. 
Anyone  desiring  to  inform  himself  regarding  the  particular  con- 
trivances by  means  of  which  results,  that  I  shall  mention,  have 
been  accomplished,  can  obtain  such  information  from  United  States 
patents  recently  granted  for  inventions  in  alternating  current 
telegraphy. 

In  the  ordinary  telegraphic  methods  of  the  Morse,  Wheatstone 
and  other  systems,  current  is  supplied  to  the  line  only  at  the  mo- 
ment when  a  signal  is  being  transmitted.  This  momentary  sig- 
naling current  may  be  made  to  flow  in  either  direction  by  putting 
to  the  line  cither  pole  of  the  current  source.  Telegraphing  with 
such  reversed  currents,  where  each  current  impulse  produces  a 
whole  or  a  part  of  a  signal,  does  not  constitute  the  kind  of  alter- 
nating current  telegraphy  that  we  are  about   to  consider. 

In  the  above  case  to  transmit  the  signal,  current  is  supplied  to 
the  line  which  at  other  times  may  be  without  current.  In  true 
alternating-current  telegraphy,  on  the  other  hand,  a  current  is  con- 
tinuously maintained  upon  the  line,  and  the  sending  of  a  signal  is 
accomplished  by  cutting  out,  or  modifying  in  some  manner,  one  or 
more  of  the  alternating-current  waves.  Curiously  enough,  as  will 
later  appear,  two  signals  can  be  simultaneously  transmitted,  by 
this  latter  system,  at  a  moment,  when  there  is  no  current  flowing 
on  the  line. 

Most  of  the  results  which  have  been  obtained  by  the  use  of  an 
alternating  current  on  the  line  have,  also,  been  accomplished  by 
using  a  pulsating  current,  which  rises  to  a  maximum  value  and 
falls  to  zero  with  periodic  regularity.  Such  a  current  is,  in  fact, 
only  an  alternating  current  which  has  been  modified,  by  having 
added  to  it  a  direct  current,  of  value  equal  to  the  maximum  value 
above  zero  of  the  wave  of  the  alternating  current.  I  shall,  how- 
ever, cdnfinc  myself  to  a  discussion  of  the  use  of  the  alternating 
current  proper.  For  telegraphic  ptirposcs  this  current  is  equally 
€fTectivc,  however  produced,  and  wli.iuvcr  ir;iy  br  ilio  form  of  its 
waves.  A  direct  current,  which  is  periodically  reversed,  with  suf- 
ficient rapidity,  by  means  of  commutating  devices  serves  in  prac- 
tice quite  as  well  as  an  alternating  current  of  pure  sine  wave  form. 
However,  by  assuming  the  current  to  have  a  sine  wave  form,  a  dis- 
cussion of  the  manner  in  which  the  current  is  propagated  in  a  long 
telegraph  line  is  rendered  much  easier. 

The  ultimate  perfection  of  any  system  must  be  chiefly  dependent 
upon  the  theoretical  possibilities  of  the  signaling  capacity  of  the 
line  current  that  is  employed.  The  ingenuity  and  the  perfection  of 
the  cleofrical  and  mechanical  devices  of  any  system  must,  finally, 
be  of  small  relative  importance  compared  with  this.  We  are  thus 
led  to  inquire  how  an  alternating  current  flows  in  very  long  lines, 
such  as  arc  used  in  telegraphy.  .\nd  the  following  problems,  as 
being  of  most  immediate  consequence,  ought  to  be  considered. 

What  is  the  greatest  practical  length  of  an  overhead  telegraph 
line,  as  lines  are  at   present  constructed,  over  which  it   is  possible 


to  transmit  clear  signals;  first,  when  the  line  is  not  duplexed,  and, 
second,  when  duplexed  signaling  is  maintained? 

In  what  manner,  and  to  what  extent,  can  the  construction  of 
present  lines  be  modified  so  as  to  increase  the  length  of  trans- 
mission ? 

In  what  manner,  and  how  rapidly,  can  signals  be  impressed  upon 
the  line  current? 

In  discussing  the  above  and  other  questions  which  will  arise,  it 
is  not  necessary  to  consider  how  the  signals  are  translated  after  be- 
ing received,  and  it  is  entirely  needless  to  consider  the  special  char- 
acter of  any  of  the  local  apparatus,  which  is  not  directly  in  circuit 
with  the  line.  In  order,  however,  to  bring  the  questions  to  be  con- 
sidered into  more  definite  form  I  shall  assume,  that  sufficient  cur- 
rent is  received  at  the  end  of  the  line  to  maintain  in  rapid  vibra- 
tion the  tongue  of  a  polarized  relay,  connected  in  series  with  the 
line.  Practical  tests  show,  that  for  this  purpose,  the  received  cur- 
rent should  be  about  25  milliamperes.  As  will  be  shown  later,  if 
the  tongue  of  such  a  relay  can  be  kept  by  the  alternating-line  cur- 
rent in  rapid  vibration,  perfect  synchronous  motion  can  be  main- 
tained between  the  moving  apparatus  at  the  two  ends  of  the  line, 
and  signals  can  be  transmitted  at  great  rapidity,  and  can  be  auto- 
matically translated  into  any  desired  form,  such  as  Morse  signals  or 
printed  characters. 

In  telegraphy  a  single  line  wire  with  ground  return  is  in- 
variably used.  When  a  line  is  several  miles  long  and  a  periodic 
e.  m.  f.  i-:  continuously  applied  at  one  end,  the  current  which  flows 
in  the  line  varies  in  phase  and  in  intensity  from  point  to  point  of 
the  line.  The  various  relations  of  the  currents,  the  e.  m.  f.'s  and 
their  phases  can,  however,  be  accurately  investigated  by  mathe- 
matical analysis. 

Hverv  telegraph  line  has   four  constants,  none  of  which  can  be 
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FIG.    I. — REPRESENTATION   OF   OVERHEAD   LINE. 

neglected  in  rigid  calculations.  These  constants  are  the  resistance, 
the  capacity,  the  self-induction  and  the  leakage  of  the  line.  When 
an  alternating  current  starts  from  the  generator  end  and  flows  down 
a  long  line,  some  of  the  electricity  escapes  from  the  line,  and  some 
goes  to  charging  the  static  capacity  of  the  line,  so  that  the  current 
which  is  received  at  the  far  end,  for  maintaining  the  relay  in  vi- 
bration, is  only  a  fracton  of  that  which  enters  the  line.  In  order 
to  adequately  investigate  just  how  the  current  is  propagated  and  to 
determine  what  proportion  of  the  current,  which  enters  the  line, 
will  reach  the  far  end,  and  serve  for  transmitting  signals,  it  is 
necessary  to  resort  to  a  mathematical  analysis  of  the  manner  of 
flow  of  alternating  currents  in  long  lines. 

The  fundamental  equations,  necessary  to  a  complete  discussion 
of  the  subject,  have  been  beautifully  derived  by  Mr.  Stcinmetz  and 
are  to  be  found  on  page  169  in  his  book,  ".Mternating  Current  Phe- 
nomena." He  has,  however,  only  applied  these  equations  to  the  dis- 
cussion of  problems  relating  to  power  transmission  lines.  I  shall 
make  free  use  of  his  analysis  and  results,  in  obtaining  expressions 
convenient  to  use  in  the  discussion  of  alternating  current  telegraph 
problems. 

In  Fig.  I  a  portion  of  a  single  overhead  line  is  symbolically  rep- 
resented. Let  the  section  A  to  fl  be  a  differential  element  of  the 
line.  For  such  a  line  there  are  four  constants  that  rrwst  be  con- 
sidered :  These  constants  per  unit  length  of  the  line  are  the  re- 
sistance, r.  the  reactance,  jr  =  2  ""N  L.  where  A'^  is  the  frequency 
and  /.  the  self-induction  per  tmit  length  of  the  line,  the  conductance. 

1^  —  where  r,  equals  the  resistance  of  the  insulation  per  unit 

length  of  line,  and  the  susceptance.  be  ^2'T  N  C,  where  C  equals 
the  static  capacity  against  ground  per  unit  length  of  line. 

Consider  .Y  positive  w-hen  measured  in  the  direction  of  rising 
cnergA-.  that  is.  towards  the  generator  end  of  the  line.  In  the  above 
line.  e.  m.  f.  is  consumed  by  the  resistance,  which  is  in  phase  with 
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•  the  current,  the  e.  m.  f.  consumed  in  the  element,  d  X  being  I  r  d  X 
where  /  is  the  current.  E.  m.  f.  is  also  consumed  by  the  reactance, 
X,  of  the  line. 

This  e.  m.  f.  is  in  quadrature  witli  the  current,  and  the  portion 
consumed  in  the  element  dX  is  —  jlxdX,  where  ;' =  V — i,  and 
symbolizes  rotation  of  the  vector  through  90  degs.  Then  the  total 
e.  m.  f.  consumed  in  the  element,  d  X,  is, 

dE  =  I  (r  —  jx)  dX (i) 

In  the  element  d  X  there  are  likewise  two  sources  of  current  con- 
sumption.    Current  will  leak  out  of  the  element,  d  X,  through  the 


insulation    equal   to   -    d  X 


E"dX,   and   this   current   will   be   in 


phase  with  the  c.  m.   f.     Current  will  also  flow  into  the  condenser 
Ci,   that  is,   be  consumed  by  the  capacity  of  the  line,   and   will  be 
90  degs.  ahead  of  the  e.  m.  f.      This  current  will  equal  — /  E  h,-   d  X.« 
The  total   consumption   of  current  in  the  element  then   is, 

dI  =  E(g~jbc  )  dX (2) 

We  derive  from  (i)  and  (2),  by  differentiation,  the  two  follow- 
ing differential  equations,  which  have  the  same  general  form  and 
express  all  the  relations  of  the  current  and  the  e.  m.  f.  in  a  long 
alternating-current  line,  having  resistance,  leakage,  self-induction 
and  distributed  capacity. 

d'^  E 

-^.,    =  E{r—j.x)(^—Jbc)  (3) 

d*I 

dJC'  =  ^  ( ^  —  ;  -t' '  (-C  '-  J 1''=)  (4 ) 

For  the  method  of  solving  these  equations  the  reader  must  be  re- 
ferred to  Mr.  Steinmetz'  book,  "Alternating  Current  Phenomena," 
pages  167-169.  I  have  carefully  verified  the  solutions  there  given. 
They  are : 

E  =— jiTT^J  {A  f"-^~^Bi~"^^)cospX  ~J(A  f^'-^-f^^f  — "'"N-««P^i  j  (5) 


/-= 


-y/3  » 


.]  (^  go^^  ^  e—(i^)  cos  U— /  [A  f «A'_  B  t 


I 


In  these  solutions  A  and  B  are  the  two  constants  of  integration. 
Their  values  can  always  be  determined  for  particular  cases.  We 
will  determine  them  for  the  special  cases  we  have  to  consider,  but 
must  refer  the  reader  again  to  Steinmetz  for  a  discussion  of  the 
general  methods  of  determining  the  constants. 

a  and  /?  are  two  symbols  introduced  into  the  equations  merely  as 
abbreviations.     Their  values  are: 


a  =  ^  M  j  V{r*  +  x^)  (g*  +  bc^)  +  (gr-xbc)  \ 


(7) 
(8) 


Equations  (5)  and  (6)  can  be  made  to  express  the  relations  of 
the  current  and  e.  m.  f.  in  a  line  with  ground  return,  or  a  double 
line  feeding  into  any  kind  of  receiver  circuit.  For  problems  relating 
to  telegraphy,  however,  very  much  simplified  solutions  can  be  de- 
rived by  making  the  assumption  that  the  line  is  a  single  wire  and 
feeds  directly  into  the  ground  which  serves  as  the  return  circuit. 
The  telegraph  line  in  reality  has  relays  in  circuit  with  it  at  each  end, 
but,  their  disturbing  influence  upon  the  flow  of  the  current,  as  ex- 
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FIG.  2. — LINE  CARRYING  ALTERN.VTING  CURRENT. 

pressed  in  the  equations  used,  is  small,  and  their  influence  may 
be  neglected  in  arriving  at  the  solutions  of  the  problems  before  us. 
We  have  first  to  inquire  what  are  all  the  relations  of  intensity  and 
■phase,  of  both  current  and  e.  m.  f.,  in  a  long  telegraph  line  carrying 
-an  alternating  current  and  grounded  at  its  far  end.  Let  Fig.  2 
represent  such  a  line. 


Equations  ( 5;  and  (6j  assume  that  X  is  counted  positive  in  the 
direction  of  rising  energy,  that  is,  towards  the  generator.  Since 
the  measurements  on  a  telegraph  line  for  determining  the  values 
of  the  constants  A  and  B  are  most  conveniently  made  near  the 
generator  end  of  the  line,  it  will  be  preferable  to  count  X  positive 
in  the  direction  of  decreasing  energy,  and  to  arbitrarily  select  some 
point,  p,  as  the  beginning  of  the  line  where  X  =  O.  If  we  do  this, 
X,  in  equations  (5)  and  (6)  will  change  into  — X,  and  the  equa- 
tions will  become 


E-^ 


g—jhc 


j  ( A  r-aX—Bt"-X^  cos  :3X+j(A  e  -«^-f  7?  ^ a^) sin  ,3X\  Ig, 


^=^  a  — ;•  :i 'I  <^  ^^''^+Bt"-^, cos  iX+;iAr-'iX_   B>"^^,szn  iX\  >  10, 

To  completely  solve  equations  (9)  and  (lOj  and  obtain  numeri- 
cal values  it  is  only  necessary  to  know  the  values  of  the  four  con- 
stants, r, g,x,andbc  of  the  line;  its  length  from  the  point  p  to 
where  it  is  grounded  and  the  potential  difference  between  the  line 
and  ground  at  the  point,  p,  where  X  ^  O.  Assume  the  e.  m.  f.  at 
the  point  X  ^  O  as  the  zero  vector.  Since  by  giving  X  the  value  O 
in  equation  (9) 

E=  Eo=  — ^   A  —B) 
g  —  ;bc- 

A  —  B  —  E„  ig  — J  be)  '  1 1 

The  phases  of  the  current  and  e.  m.  f.  begin  to  repeat  themselves. 


and  the  line  is  said  to  be  one  wave  length  long,  if  A'  = 


Let  the 


line  be  assumed  to  have  this  length.    Then,  as  it  is  put  to  earth,  at 


its  end,  E^O  when  X 
E=  O  =  — 


and  equation   (9)   gives 


-J  be  \ 


2(177 

~1V~  —  Bt 


x) 


whence, 


Ae 


2  a  n  2  u  77 


(i«) 


From  the  relations  (11)  and  (12)   we  derive 

Eoig    -Jbe) 


A 


B  = 


4«' 

4a7r 
^~  —   I 


1141 


Substitute  the  values  of  A  and  B  in  equations  (9)  and   (10)   and 
we  obtain 


£  =  ^0 


LY- 


(   ^  I— ^         3  f     i    —  I  ' 

—  aX  aX                            ^ 

(_± I         I               \                  / 

4ff-  4aT            l-««  ^'A    - 

I— £          J  f   ~7f   —I  -^                 \ 


<I5» 


£^S 


-jbe)    \ 


(r 


aX 


4«- 


+ 


4a  TT 


) 


cos  3A'+ 


(: 


—  aX 


aX 


407; 


) 


sin  ^X 


(16) 


Equations  (15)  and  (16)  are  complete  solutions  for  the  e.  m.  f. 
and  current  in  a  line  one  wave  length  long,  grounded  at  the  far  end 
and  where  the  e.  m.  f.,  Eo.  at  the  beginning  of  the  line  is  known. 
The  forms,  however,  of  equations  (15)  and  (16)  lead  to  rather 
lengthy  calculations  in  obtaining  numerical  values.  The  constant. 
B,  in  the  case  of  a  line  one  wave  length  long,  grounded  at  the  end, 
is  very  nearly  equal  to  zero,  and  if  the  line  were  infinitely  long 
would  exactly  equal  zero.     To  a  close  approximation  B  can  be  con- 
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Sridered  equal  to  zero  and  equations  (15;  and  (16 J  will  reduce  very 

4  a  T  .,  "-X 

much.     Thus  i — f        7~  is   very   nearly   equal   to   I,  and 


nearly  zero.    Then  we  can  write. 


E.r 


■aX 


and 


(cos  iA'-j-jsifi  iX) 


,         t.'    —aX   f:    -Jbc  .     . 

Ji  =  h^t  a  — TJ  ^(^os :iX-^j  stn  iA  } 


(.7; 


(18) 


Equations  {17)  and  (18;  are  easily  applied  to  calculating  nu- 
merical values  when  the  values  of  the  line  constants  are  calculated, 
assumed,  or  experimentally  measured.  We  proceed  to  obtain  nu- 
merical values  and  to  plot  curves  for  a  telegraph  line  of  Xo.  9  hard- 
drawn  copper  wire.  We  will  assume  this  line  to  be  20  feet  above 
ground  on  poles  by  itself.  We  will  take  the  kilometer  as  the  unit 
of  length.  The  effective  resistance,  which  should  strictly  be  taken 
to  include  all  energy  losses  due  to  consumption  of  e.  m.  f.  in  phase 
with  the  current,  may  here  with  sufficient  exactness  be  taken  as  the 
ohmic  resistance  per  kilometer  length  of  line.  Its  value  will  then 
be  r  =  2.672  ohms.  The  insulation  resistance  of  the  line,  r,,  we 
will  assume  to  equal  one  megohm  per  kilometer. 

Hence  g=    i    =  -L  =  10  «,  jr  =  2  -  A'  L,    where   .V   is   the    fre- 

quency  or  number  of  complete  periods  of  the  current  per  second, 
and  L  the  self-induction  of  the  line  per  kilometer.  Practice  has  shown 
that,  for  printing  telegraphy,  the  best  results  are  obtained  when 
N  =  100.     The  value  of  the  self-induction  may  be  calculated  from 

the  formula,  L  =  2  X  10  *  leg  ,  ,5  henry^  per  kilometer,  where  'i 
equals  diameter  of  conductor,  D  equals  height  of  wire  above  ground. 
Assuming  D  =  20  feet  we  derive  L  =  .0018  henrys  per  kilometer. 
Whence  x  =  1.13. 

The  constant  h,  =  2-NC,  where  C  is  the  static  capacity  of  the 
line  against  ground  per  kilometer  of  length.  It  may  be  calculated 
by  the  formula.  ,,i  ^  jq  $ 

^=  4  1) 

2logt    ,1 
farads  per  kilometer. 

For  No.  9,  wire  20  above  ground  C  =  .0062  X  10 ".  Whence 
/v  =33.89X10-'.  Having  the  values  of  the  four  line  constants  we 
obtain  for  the  values  of    »  and    1,  page , 

"  =  2  23  X  10  ' 
•^  --  2.59  X  10  ' 
Since  we  have  chosen   the  line  to  be  one  wave  length   long,   iis 


2425  kilometers  or  1,515  miles. 


length  is    i^  =        ^•'83_         ^ 
fi  2.59  X  10  » 

With  these  numerical  values  for  the  constants  of  the  line  I  have 
given  numerical  values  to  the  constant  terms  of  the  exact  equa- 
tions (15)  and  (16)  and  obtained 


E=.  E. 


I  ( I  00002045  '      '"'      .00002045 '  "^  )  COS  3  X 

nX   ,  ,1  Y  ) 

r  00002045/        »  -w>/  3  As 


+  ./ (I  00002045 

^=  'o  ' ^--oil  (iosr-"^+.oo2iS'  "■^')ros  iX - 

(52' 


(I9» 


nX  r       II   V 

—  .00106'     •*  )  St, I  3X  1  - 
;  1(52 '    "'^  4-  -00106  r  "■^')  COS  ,iX  + 


( 105 ' 


-nX 


.0021 5 /"''^).w/  3X]\ 


(20) 


If  in  general  1  =  K  (a -\-  jb),  the  absolute  value  of  /  is  A'  1/^*4.  /T' 
and  the  jiliasc  of  /  is  >■'    -tun  '  ''' 

With  .lid  of  equations  (19)  .and  (20)  (though  the  approximate 
equations  (17)  and  (18)  would  have  served  as  well  for  practical 
purposes)  I  have  plotted  (4)  curves,  calculating  25  points  for  each 
curve. 

Curve  No.  i  gives  the  intensity  of  the  e.  m.  f.  at  all  points  along 
the  line  as.sumed  to  be  one  wave  length  long  (2.425  kilometers). 

The  values  of  the  c.  m.  f.  as  given  by  the  curve  are  to  be  multi- 
plied by  the  c.  m.  f.  given  to  the  line  iit  its  generator  end  to  obtain 
the  actual  absolute  values. 

Curve  No.  2  gives  the  relative  values  of  the  current  at  all  points 
of  the  line.     To  get  the  absolute  values,  the  values  as  given  hv  the 


curve  must  be  multiplied  by  E^  10'^.  Thus  if  E^  is  made  100  volts, 
the  current  at  the  beginning  of  the  line  is  117  milliamperes. 

Curve  Xo.  3  gives  the  phase,  in  degrees,  of  the  e.  m.  f.  at  all 
points  of  the  line,  its  phase  at  the  beginning  of  the  line  being  taken 
as  the  zero  vector.  Curve  Xo.  4  gives  the  phase  in  degrees  of  the 
current  at  all  points  of  the  line,  the  phase  of  the  e.  m.  f.  at  the  be- 
ginning of  the  line  being  retained  as  zero  vector. 

Equations  (15)  and  (16)  or  the  approximate  equations  (17)  and 
(18),  and  curves  X'os,  I.,  II.,  III.  and  IV.,  contain  much  informa- 
tion regarding  the  possibilities  of  telegraphing  long  distances  with 
alternating  currents. 

Referring  to  curve  X'o.  2  we  note  that  the  current  has  decreased 
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to  half  the  value  which  it  has  at  the  beginning  of  the  line,  in  the 
first  310  kilometers  or  in  about  194  miles.  It  has  decreased  to  one- 
tenth  of  its  initial  value  at  a  point  about  1,028  kilometers,  or  643 
miles  from  the  beginning  of  the  line.  At  a  distance  of  one  wave 
length,  or  2,425  kilometers,  or  1,515  miles,  the  value  of  the  current 
is  only  about  ilrth  of  its  initial  value.  But  as  the  current  at  any 
point  of  the  line  will  always  be  proportional  to  the  e.  m.  f.  applied 
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4. — RELATIVE   VALUE  OF   CURRE.NTS. 

at  the  beginning  of  the  line  (as  appears  from  equation  20)  it  is  pos- 
sible, by  using  a  sufficiently  high  initial  e.  m.  f.,  to  deliver  a  current 
of  any  desired  value,  within  limits  suggested  by  line  insulation,  etc. 
to  the  end  of  a  line  even  much  longer  than  the  one  here  considered. 

The  problem  of  how  far  it  is  possible  to  signal  or  telegraph  with 
the  alternating  current,  is  seen  by  having  regard  to  the  above  facts 
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^c•^pcclinR  the  (low  of  the  current,  to  divide  itself  into  two  distinct 
problems.  .» 

The  first  is.  how  can  "signals  he  sent  over  a  simplex  line,  that  is.  a 
line  in  which  the  signaling  is  only  carried  on  in  one  direction  at  a 
time,  there  being  no  balanced  or  duplexed  relays.  The  second 
problem  is.  how  can  signaling  be  carried  on  over  a  duplexed  line, 
that  is,  a  line  in  which  signals  are  being  sent  simultaneously  in  op- 
posite directions  at  the  s.ime  time,  a  balanced  or  duplexed  relay 
being  in  circuit  with  the  line  at  each  end.  and  each  end  of  the  line 
being  supplied  with  a  current  source.  Wc  will  consider  the  latter 
case  first.    Let  a  duplexed  line  be  represented  in  Fig.  6. 
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Here  {.-[)  and  (,B)  lepresenl  each  a  polarized  differentially  wound 
relay  al  opposite  ends  of  the  line,  {D)  and  (Di)  alternating  current 
generators  or  any  other  source  of  periodically  alternating  €.  m.  f. 

(T)  and  (Ti)  transmitters  for  breaking  the  line  and  cutting  out 
or  modifying  in  some  manner  the  half  waves  of  the  alternating 
current  for  the  purpose  of  signaling.  a  and  a^  are  artificial  lines 
with  which  to  balance  the  relays  (A)  and  (B).  a  is  first  adjusted 
so  that  when  (Ti)  puts  the  other  end  of  the  line  to  earth  the  cur- 
rent from  (D)  will  not  in  the  least  effect  relay  (A).  Then  ",  is 
adjusted,  with  the  line  at  the  opposite  end  put  to  earth,  by  means  of 
(7)  so  that  the  current  from  (Di)  will  not  effect  the  relay  (B). 

When  these  adjustments  can  be  accurately  made,  the  duplexed 
line  is  balanced,  and  an  operator  at  either  end  of  the  line  can,  by 
operating  his  transmitter  effect  the  relay  at  the  opposite  end  with- 
out effecting  the  relay  at  his  own  end.  If,  temporarily,  it  be  as- 
sumed that  a  signal  is  impressed  upon  the  alternating  current  by 
cutting  out  one  of  its  half  waves,  then  when  (T)  sends  a  signal  to 
(B),  the  tongue  of  (B),  which  ordinarily  vibrates  continuously, 
from -the  continuously  flowing  alternating  current,  comes  momen- 
tarily to  rest.  This  pausing  of  the  tongue  of  (5)  is  the  form  in 
which  the  signal  sent  from  (T)  is  received  at  (B).  At  the  same 
instant  (T"i)  can  likewise  send  a  signal  in  the  same  manner  to  (A), 
the  signal  being  primarily  received  in  the  form  of  a  momentary 
pause  in  the  vibration  of  the  tongue  of  (A).  Thus,  as  previously 
stated,  two  signals  may  be  simultaneously  transmitted  at  the  same 
instant  when  there  is  no  current  on  the  line,  the  line  being  put 
directly  to  earth  at  both  ends  at  the  same  instant  the  signals  are  be- 
ing received. 

It  will  now  be  understood  that  the  length  of  line  over  which 
duplex  working  can  be  maintained  will  depend  upon  how  well  the 
relays  can  be  balanced  at  each  end  of  the  line.  The  two  relays,  one 
at  each  end,  must  be  kept  so  accurately  balanced  that  the  cutting 
of  the  current  off  one  end  of  the  ^ine  will   effect  the  relav  at  the 
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FIG.   6. — DUPLEXED  LINE. 


opposite  end  of  the  line  far  more  than  any  accidental  disturbances, 
or  the  current  from  the  dynamo  at  its  own  end,  effects  it. 

Thus  if  7  units  of  the  current  from  the  dynamo  (D)  traverse  the 
coils  of  relay  {A)  and  i  unit  of  current  reaches  (A)  from  the 
dynamo  (Di),  (A)  must  be  dead  to  the  7  units  of  current  from  (D) 
and  vibrate  from  the  i  unit  of  current  received  from  (-Di).  When 
the  current  from  (Z?i)  is  cut  off  the  tongue  of  (A)  must  practically 
cease  to  vibrate.  Now,  it  becomes  in  practice,  rapidly  more  difficult 
to  accurately  balance  the  duplex  line  as  the  line  grows  longer,  or, 
more  properly  speaking,  as  the  ratio  of  the  current  received  at  one 
end  of  the  line  to  the  current  sent  into  the  opposite  end  of  the  line, 
grows  smaller.  Only  actual  experience  in  working  with  lines  will 
tell  how  small  it  is  feasible  for  this  ratio  to  be.  If  the  ratio  of  re- 
ceived current  to  current  sent  is  i  to  6,  experience  shows  that  the 
line  may  be  duplexed  with  considerable  ease.  For  a  line  like  that 
for  which  curve  No.  11.  was  plotted  a  ratio  of  i  to  6  would  corre- 
spond to  about  815  kilometers,  or  510  miles.  Such  a  distance  is 
easily  worked  over  duplex.  If  the  ratio  is  as  small  as  i  to  10  it 
would  be  found  quite  difficult  to  maintain  the  relays  sufficiently 
well  balanced  for  continuous  good  working.  If  the  relays  are  made 
less  sensitive,  then  they  are  not  sensitive  to  signals  transmitted,  and 
if  their  sensitiveness  is  increased  they  show  a  small  lack  of  balance 
and  are  easily  effected  by  slight  line  disturbances.  Thus  no  change 
in  the  form  of  the  relays  can  be  made  to  increase  the  possible  dis- 
tance of  duplex  working.  As  a  ratio  of  i  to  10  is  probably  the  ex- 
treme practical  working  limit,  we  have  for  a  line  of  No.  9  copper 
wire,  like  that  for  which  curve  No.  2  was  plotted,  1,028  kilometers, 
or  643  miles,  as  about  the  limit  of  practical  duplex  working  with 
alternating  currents  of  frequency  100.  It  should  be  parenthetically 
stated,  that  automatic  relaying  is  perfectly  feasible  with  alternat- 
ing current  telegraphy. 


By  Arthlk  V.  Abbott,  C.  E. 

TABLE  No.  7  enumerates  the  probable  price-.   lor  ine   various 
forms  of  duct  material  laid  into  place,  calculated  in  a  manner 
similar  to  the  preceding  tables,  including  a  percentage  column 
showing  the  effect  of  each  item  upon  the  total  expense. 


Item. 


I  to  9  ducts. 

Excavation    

Paving     

Engineering    

Removal   of   obstacles    . 

Total    

10   to    16    ducts. 

Excavation    

Paving     

Engineering     

Removal    of   obstacles. . 

Total    414s 

17  to  2$  ducts. 

Excavation     

Paving     

Engineering    

Removal    of    obstacles.. 

Total    


TABl 

-E 

NO. 

6. 

per 

Co 

nduit 

Foot    in 

Dollars. 

Minimu 

m 

Average 

Maximum 

Per 

Per 

Per 

Cost 

Cent. 

Cost 

Cent. 

Cost 

Cent. 

.105 

32.6 

•  1575 

234 

.210 

13.0 

•69s 

21.2 

.185 

27s 

•279 

17.4 

■05 

15-2 

.08 

11.9 

.12 

7-5 

.10 

32.0 

1 00.0 

•25 

■6725 

37-2 

100.0 

1. 00 

1.609 

62.1 

•3245 

100.00 

.16 

38.6 

.24 

29.1 

•32 

170 

.0845 

20.2 

.222 

27.0 

•  3315 

17-7 

.05 

12.2 

.08 

9.8 

.12 

6-5 

.12 

29.1 

.28 

34- 1 

1. 10 

58.8 

100. 0  1.8715  100. o 


225 

430 

■3375 

32.8 

■45 

19.2 

0970 

18.6 

.26 

23-3 

•52 

22.» 

05 

9-6 

.08 

7-8 

.12 

5^i 

15 

28.8 

•35 

34-1 

1.25 

53^5 

loo.o     1.0275 


From  the  data  thus  collected,  the  total  cost  of  a  conduit  of  any 
size  is  readily  determined  by  taking  first  the  cost  per  foot  of  street 
for  manholes  and  sewer  connections ;  second,  the  cost  of  the  con- 
stant street  items  as  given  in  Table  No.  5,  depending  upon  the  num- 
ber of  ducts,  and,  third,  the  cost  per  duct  foot,  determined  from 
Table  No.   6,   multiplied   by  the  number  of  ducts  to  be  laid,  and 


TABLE 

XO. 

7- 

Cost   of   Duct    Material   in 

Place   in 

Dollars. 

Item.                          Minimum 

Average 

Maximum 

Per 

Per 

Per 

Cost 

Cent. 

Cost 

Cent. 

Cost 

Cent. 

•035 
.01 

36.8 
lo.s 

.05 
.0x5 

34.5 

005 

1 1.2 

10.3 

<-i-4 

■05 

52.7 

.08 

55. i 

Hollow  brick. 
Duct   material 
Placing 
Encasement 

Total    045  100. o       .095         100. o         .145         100. o 

Multiple  Duct. 

Duct   material    035  67.5  .05  50.0  .065  46.7 

Placing    oil  2.2  .0025  2.5  .004  2.9 

Encasement     015  30.3  .0475  47.5  .07  50.4 

Total     051  loo.o       .10  100.0         .139         100. o 

Cement  Lined  Pipe. 

Cement  Pipe. 

Wood  Pulp. 

Duct   material 04  62.5       .06  53.6         .08  48.2 

Placing 002  3.2       .004  3.4         .006  3.6 

Encasement     022  34.3       .05  43.0  .08S  48.2 

Total    064  100.0       .114         100. o 

Creosoted  Wood. 

Duct   materi?'    04  98.04  .05  98.0 

Placing    0008  1.96  .0013  3.0 

Encasement    : .  .00  0.00  .00  0.0 

Total    0408        100.00     .0515       100. o         .063         100. o 

adding    these    three    items    together,    giving    immediately    the    total 
cost  per  conduit  foot. 

The  use  of  these  tables  as  described  will  give  a  more 
accurate,  though  somewhat  more  laborious  estimate  of  cost 
of  conduit  construction  than  it  is  possible  ro  gain  by  single  assump- 
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tion  of  price  per  duct  foot  or  per  conduit  foot,  as  would  be  neces- 
sitated by  a  cost  exhibition  in  a  single  tabular  or  graphical  form. 

The  cost  of  conduit  construction  is  constantly  and  steadily  de- 
creasing, owing  to  improvement  and  cheapening  in  the  manufacture 
of  materials  employed,  natural  competition  tending  to  decrease 
]>rices,  and  increasing  experience  and  skill  in  designing  and  build- 
ing work  of  this  character.  Consequently  actual  conduit  costs 
derived  from  experience  are  likely  to  be  higher  than  would  now  be 
required  to  reconstruct  the  same  system  from  which  they  were  ob- 
tained. Nevertheless,  graphical  tables,  Figs.  52,  53,  54  and  55,  are  given 
indicating  average  and  maximum  costs  of  construction  of  a  num- 
ber of  large  systems  of  conduit  from  actual  experience.  Fig.  52 
shows  average  costs  per  conduit  foot.  Four  lines  will  be  found  in 
this  table,  applying  respectively  to  conduits  from  i  to  9  ducts,  10 
to  16  ducts,  17  to  25  ducts  and  26  to  36  ducts.  The  horizontal 
scales  at  the  top  and  bottom  of  these  sheets  indicate  the  number  of 

No.  of  Ducts 
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FIG.    52. — COST    PER   conduit-foot;    AVERAGE. 

ducts,  while  the  vertical  scales  at  the  right  and  left  hand  sides  re- 
.spectively  give  the  cost  per  conduit  foot.  Fig.  53  is  a  similar 
table  showing  maximum  prices.  Fig.  52  is  likely  to  apply  to 
the  middle  and  outer  portions  of  large  cities  of,   say,   200.000   in- 

No.  of  Diu-ts 
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FIG.    53. 
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iiabitaiits  or  over,  where  street  obstniclinns  arc  not  numerous,  and 
where  work  can  be  carried  on  at  usual  hours  without  severe  inter- 
ruption to  traffic.  I'ig.  53  indicates  cost  in  the  central  portions 
of  similar  cities,  where  olistaclcs  arc  numerous,  ami  where  work  must 
he  prosocntod  at  irrcRular  hours,  owing  to  the  impossibility  of  traffic 
iiUerrui)tion. 

Figs.  54  and  55  arc  Iransformatirns  of  tables  Figs.  52  and  53.  show- 
ing cost  |)cr  duct  foot,  and  arc  the  reciprocals  of  Figs.  52  and  53. 

It  has  been  shown  that  a  large  proportion  of  the  cost  of  conduit 
construction  is  independent  of  the  number  of  ducts  installed.  It 
is  then  a  pertinent  question  as  to  how  ninny  ducts  can  be  economic- 


ally placed  in  a  conduit  system  when  future  probable  demands  are 
considered.  Evidently,  if  at  any  future  time  the  conduit  system 
must  be  increased,  the  expense  of  the  removal  of  the  paving,  exca- 
vation and  replacement  of  the  street  surface  must  be  completely  re- 
peated. The  cost  of  the  manholes  will  not  need  to  be  reincurred  in 
full,  though  a  certain  expense  must  be  allowed  to  provide  for  open- 
ing the  side  walls  of  the  manholes  and  build  in  the  new  ducts.  If 
ducts  are  installed  which  are  not  needed  for  a  long  period  of  time, 
the  interest  upon  the  capital  invested  in  their  installation,  the  in- 
evitable depreciation,  the  cost  of  maintenance  necessary  to  keep  them 
in  good  condition  will  form  an  annual  charge  against  them.  The 
sum  of  these  items  must  be  contrasted  with  the  cost  of  opening  the 
street  and  placing  ducts  at  such  future  time  as  will  call  for  increased 
conduit  capacity.  If  in  any  instance  the  probable  time  elapsing  be- 
fore additional  conduit  capacity  will  be  needed  can  reasonably  be 
estimated,  the  cost  of  the  superfluous  ducts  placed  when  the  system 
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is  built,  plus  the  annual  charges  against  them,  may  be  contrasted 
with  the  expense  of  installation  in  the  future,  and  a  decision  as  to 
which  plan  is  the  more  economical  reached.  To  facilitate  such  calcu- 
lation   attention    is    directed    to    Fig.    56.      This    table    shows    four 
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curves,  calculated  for  varying  cost  of  street  paving,  from  50  cent- 
to  $3.00  per  square  yard.  The  horizontal  scale  gives  the  number 
of  years,  while  the  vertical  scale  is  devoted  to  the  number  of  idle 
ducts  The  use  of  the  table  is  illustrated  by  the  follow  ing  example : 
Suppose  a  conduit  of  16  ducts  to  be  in  process  of  construction, 
and  that  it  is  probable  that  after  a  certain  lapse  of  time  20  duct*; 
will  be  needed.  The  question  arises  at  once,  shall  the  four  additional 
ducts  be  placed  at  the  time  of  original  construction,  or  shall  they 
be  left  for  future  installation  Assume  paving  to  be  worth  $200 
per  square  yard,  and  that  20  ducts  will  be  needed  before  the  lapse 
of   four  vears.     Select  on  the  left-hand   scale  the  number  20.  and 
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follow  a  horizontal  line  to  curve  marked  $2.00,  and  a  vertical  line 
downward  to  the  horizontal  scale,  finding  5.6  years.  The  interpre- 
tation of  this  result  is  that  if  the  20  ducts  are  to  be  needed  sooner 
than  5.6  years,  it  will  be  more  economical  to  install  them  at  the 
original  street  opening.  But  if  more  than  5.6  years  will  pass  before 
these  ducts  will  be  required,  it  will  be  cheaper  to  omit  them  and  re- 
open the  street   when  additional   capacity  is  required. 

ANNUAL    CHARGES. 

It  is  necessary  to  provide  for  two  kinds  of  annual  expense — De- 
preciation and  Maintenance. 

Depreciation. — There  is  no  human  device  that  even  with  the  best 
possible  care  will  not  gradually  wear  out,  and  there  are  few  that 
escape  that  destructive  march  of  invention  that  sooner  or  later 
renders  it  necessary  to  replace  old  appliances  with  those  of  a  more 
modern  and  economical  design. 

Depreciation,  therefore,  is  such  an  annual  allowance  as  will,  at  the 
end  of  the  probable  useful  lifetime  of  the  plant  under  consideration, 
provide  a  sufficient  sum  to  pay  the  entire  cost  of  complete  replace- 
ment. It  is  folly  to  ignore  this  charge,  for  if,  owing  to  a  false  sense 
of  security,  such  provision  be  omitted,  the  fateful  day  of  reckoning 
will  surely  arrive  when  an  empty  treasury  and  a  plant  that  is  worn 
out  or  otsolete  render  bankruptcy  inevitable.  There  are  many  cases 
in  which  the  permissible  rates  of  depreciation  may  be  simply  that 
necessary  to  provide  for  the  actual  wearing  out  of  the  plant,  due  to 
natural    destructive    causes    and,    in    some    instances,    for    example 
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earthwork  construction,  the  rates  may  be  very  low,  for  such  structures 
are  almost  imperishable.  But  with  dynamic  machinery,  which  is  con- 
stantly in  operation,  where  the  wear  and  tear  is  much  greater,  higher 
rates  are  necessary.  In  the  case  of  telephone  installations,  particularly 
at  the  present  time,  a  large  factor  in  the  depreciation  account  is  the 
constant  improvement  in  methods  and  systems  which  renders  the  best 
constructed  plants  obsolete  and  valueless  long  before  they  are  actually 
worn  out.  There  arc  few  telephone  offices  in  the  country  that  have 
survived  five  years  without  rebuilding,  and  none  that  have  lived  a 
decade,  owing  to  the  very  rapid  improvements  which  have  taken  place 
in  switchboard  and  substation  construction.  With  the  wire  plant, 
life  is  longer  as  the  rate  of  improvement  is  slower,  and,  in  case  of 
underground  construction,  the  plant  is  on  the  whole  of  a  durable 
character. 

Depreciation  is  usually,  and  most  conveniently,  expressed  as  such 
as  annual  percentage  rate  upon  the  prime  cost  of  construction  as  will 
amount  at  the  end  of  the  probable  lifetime  of  the  plant  to  the  cost  of 
replacement.  Strictly  speaking,  legal  rates  of  interest  on  each  of  the 
annual  amounts  set  aside  should  be  allowed  for  the  number  of  years 
each  is  held  in  reserve.  But  as  this  refinement  adds  to  the  labor  of 
calculation,  and  as  the  probable  lifetime  of  plants  varies  considerably 
with  time  and  place,  sufficient  accuracy  is  usually  secured  by  the 
simple  plan  of  annual  percentage. 

As  actual  experience  with  underground  conduits  does  not  extend 
over  more  than  a  decade  and  a  half,  rates  of  depreciation  must  be 
largely  estimated.  Methods  of  manufacturing  duct  material  are 
being  improved;  competition  tends  to  reduce  prices;   superior  and 


cheaper  methods  of  street  construction  aii  operate  to  reduce  deprecia- 
tion charges  upon  subways.  Q)nduits  constructed  of  terra-cotta,  in 
concrete,  from  all  experiences  with  similar  structures,  are  of  great 
durability.  Doubtless,  well-burned  and  well-placed  clay  laid  in  first- 
class  concrete  would  be,  if  undisturbed,  almost  everlasting,  but  even 
with  the  best  inspection,  some  defective  work  w  ill  creep  in ;  the  con- 
stant upheaval  of  city  streets  tends  to  disturb  the  security  of  all  under- 
ground structures,  and,  finally,  there  is  always  a  chance  of  either 
such  improved  methods  of  construction,  or  the  rearrangement  of 
substations  as  will  necessitate  the  abandonment  of  existing  wire- 
ways. 

For  these  reasons  3VS  per  cent,  on  the  cost  of  main  conduit  runs, 
in  installations  of  magnitude,  is  the  lowest  advisable  rate.  For 
smaller  systems,  and  the  branch  lines  of  larger  ones,  where  changes 
are  imminent,  5  per  cent,  should  be  allowed,  while  for  lateral  ducts, 
frequently  constructed  of  perishable  materials,  10  per  cent,  is  neces- 
sary. For  conduits  of  creosoted  wood,  or  other  materials  more  perish- 
able than  terra-cotta,  from  8  to  15  per  cent,  for  both  main  and  lateral 
runs  should  be  allowed. 

Maintenance. — It  is  is  somewhat  difficult  to  draw  a  sharp  line  of 
demarcation  between  depreciation  and  maintenance,  for  the  same 
charge  under  one  set  of  circumstances  would  appear  as  depreciation, 
and  at  another  time  and  under  different  conditions  as  maintenance. 

Maintenance  is  best  defined  as  that  annual  expense  which  is  re- 
quired to  keep  a  plant  in  constant  uniform  running  condition,  other 
than  that  which  is  chargeable  to  general  decay  or  the  march  of  in- 
vention. For  example,  the  cost  of  replacing  an  old  rotten  pole  line 
is  properly  chargeable  to  depreciation,  while  the  expense  of  rebuild- 
ing a  new  line  blown  over  by  a  cyclone  is  maintenance.  The  cost  of 
removing  a  line  that  had  been  in  service,  say  for  five  years,  should 
be  charged  half  to  depreciation  and  half  to  maintenance.  The  expense 
of  repairs  to  a  switchboard  damaged  by  fire  should  be  charged  to 
maintenance,  while  the  purchase  of  a  new  switchboard  to  replace  an 
obsolete  though  otherwise  serviceable  one,  is  depreciation.  Main- 
tenance, like  depreciation,  is  most  conveniently  estimated  as  an  annual 
percentage  on  the  prime  cost  of  construction,  but  no  interest  can  be 
allowed  on  maintenance  fun.ds,  for  they  are  drawn  upon  from  day  to 
day.  Theoretically,  only  such  a  sum  should  be  appropriated  to  main- 
tenance as  can  carry  the  plant  through  one  fiscal  year.  If  by  good 
luck  or  good  management  there  is  an  unexpended  balance,  it  may  be 
returned  to  general  profit  and  low  account,  though  where  estimates 
are  careful,  it  is  wiser  to  charge  such  surplus  to  deferred  mainten- 
ance, and  keep  it  for  that  day  of  misfortune  that  the  Fates  always 
have  in  store. 

An  underground  conduit  would,  at  first  sight,  appear  to  require 
an  almost  infinitestimable  amount  of  maintenance,  but  further  con- 
sideration reverses  this  opinion.  It  is  constantly  necessary  to  watch 
and  guard  a  subw"ay  system.  Manhole  covers  are  displaced  and 
broken  by  the  impact  of  passing  wheels  and  must  be  renewed ;  vaults 
must  be  cleaned  out  and  the  masonry  repointed  and  repaired ;  street 
paving  around  vault  frames  and  along  the  line  of  the  trenches  is 
subject  to  settlement  and  must  be  resurfaced;  ever-occurring  street 
excavations  tend  to  disturb  and  injure  conduits  and  must  be  watched, 
and,  if  necessary,  repairs  made.  Maintenance  expense  can  only  be 
determined  as  a  "factor  of  experience."  For  large  systems,  in  favored 
localities,  maintenance  may  fall  as  low  as  one  per  cent,  while  in  small 
plants,  or  under  unfavorable  conditions,  three  to  four  per  cent,  is 
necessary. 

Adding,  therefore,  depreciation  and  maintenance  charges  the  annual 
expense  of  large  subway  systems  will  be  from  4^4  per  cent,  to  5  per 
cent,  for  the  main  runs.  For  small  plants  and  the  outskirts  of  large 
ones,  from  5  per  cent,  to  7  per  cent,  is  required.  While  for  ducts  of 
perishable  materials  from  10  per  cent,  to  15  per  cent,  must  be  cal- 
culated on. 


Rapid   Telegraphy   in    Hungary. 


Despatches  from  Budapest  announce  that  further  improvements 
have  been  made  in  the  Pollak-Virag  system  of  rapid  telegraphy. 
Telegrams  are  now  transmitted  from  Presburg  to  Budapest,  over 
one  wire  at  the  rate  of  from  50,000  to  70.000  words  an  ho/.r.  A 
Vienna  newspaper  describes  a  dispatch  which  it  received  by  this 
process.  It  consisted  of  a  strip  of  stiff  parchment  like  paper,  bear- 
ing 230  words.  There  was  an  ordinary  dash  between  the  words, 
which  were  easily  read.  The  message  occupied  15  seconds  in  trans- 
mission. 
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An  Integrating  Photometer  for  Glow  Lamps  and 
Sources  of  Like  Intensity.* 


By  Charles  P.  Matthews. 

IX  a  previous  paper,  read  before  the  Institute,  I  described  an 
equipment  designed  for  the  photometric  study  of  arc  lamps.  The 
most  valuable  feature  of  this  equipment  lies  in  its  ability  to  yield 
a  value  of  the  mean  spherical  luminous  intensity  from  a  single  photo- 
meter setting.  It  is  the  purpose  of  this  paper  to  describe  an  ap- 
paratus possessing  this  same  valuable  feature,  and  several  others 
worthy  of  note,  when  used  for  the  photometry  of  the  incandescent 
lamp  and  other  sources  of  the  same  order  of  brightness. 

iJcsigned  especially  for  incandescent  lamp  measurements,  the  ap- 
paratus has  several  functions,  and  might  have  been  styled  a  "universal 
glow  lamp  photometer."  It  is  capable  of  use  for  all  photometric  meas- 
urcmcnis  on  the  glow  lamp  that  do  not  lie  in  the  province  of  spectro- 
photometry.   To  particularize,  it  may  be  used  as  follows : 

1.  As  a  simple  pl'.otometer  for  any  unidirectional  measurements, 
such  as  occur  in  standardizations,  ratings  and  candle-power  distri- 
butions. 

2.  As  an  integrating  instrument  for  the  direct  determination  of 
mean  horizontal,  mean  spherical,  mean  hemispherical  or  mean  zonu- 
lar candle-power. 

3.  As  an  integrating  instrument  for  the  direct  determination  of 


as  to  give  a  nearly  uniform  space  distribution.     The  mean  of  these 
values  is  the  resuit  sought. 

Both  of  the  foregoing  methods  involve  a  large  number  of  read- 
ings— so  large,  in  fact,  that  their  application  to  the  practical  rating 
or  extended  study  of  lamps  is  out  of  the  question. 

A  third  method  consists  in  the  use  of  the  spherical  reduction 
factor  appropriate  to  the  type  of  filament  under  consideration.  Un- 
fortunately, this  factor  is  not  a  constant  for  any  given  type  of  lamp. 
With  some  types,  the  method  yields  a  good  result ;  with  others  the 
variations  are  such  as  to  render  the  results  only  roughly  approxi- 
mate. A  disadvantage  is  the  large  and  increasing  number  of  types 
on  the  market  and  the  necessity  for  determining  and  keeping  ac- 
count of  the  corresponding  constants. 

Liebenthal  found  as  the  result  of  an  extended  series  of  measure- 
ments that  the  mean  of  the  intensities  taken  at  51.8  degrees  north 
polar  distance  and  51.8  degrees  south  polar  distance  on  a  spinning 
lamp  is  a  value  approximating  the  mean  spherical  intensity,  regard- 
less of  the  type  of  lamp.  The  errors  resulting  from  the  application 
of  this  method  range  from  — .1  per  cent  to  -r  3  9  per  cent.  This  is 
probably  the  most  accurate  of  the  simpler  approximative  methods. 

From  what  has  been  said,  it  would  appear  that  there  is  need  of 
a  photometer  capable  of  giving  the  mean  spherical  candle-power  of 
an  incandescent  lamp  with  the  ease  and  celerity  obtainable  in  the 
ordinary  photometric  measurement.  With  this  need  in  mind,  I  have 
designed  and  had  constructed  the  apparatus  descibed  below. 


/ 


Figs,  i  and  2. — Integrating  Photometer. 


the  spJKrical  reduction  factor;  that  is,  the  ratio — mean  spherical; 
mean  horizontal  candle-power. 

The  fact  has  long  been  recognized  that  the  only  strictly  fair  basis 
for  the  comparison  of  incandescent  lamps  is  that  of  the  total  flux 
of  light  emitted,  a  quantity  proportional  to  the  mean  spherical 
candlc-i)ower.  It  is  possible  by  altcrmg  the  configuration  of  the  fila- 
ment to  concentrate  luminous  flux  in  particular  solid  angles  at  the 
expense  of  flux  in  other  angles.  Hence,  two  lamps  of  equal  rated 
candle-power  may  yield  total  light  flux  in  quite  different  amounts.  On 
the  other  hand,  if  two  lamps  have  initially  the  same  mean  spherical 
candle-power,  their  relative  value  is  determined  simply  by  their  power 
consunijilion  and  sustained  candle-power.  The  vexed  question  of 
what  is  the  most  useful  light  may  well  be  left  to  the  purchaser,  who 
can  select  the  type  of  filament  best  adapted  to  his  own  needs.  The 
qucsti(vn  is  comparable  to  that  which  asks :  What  is  the  best  diet 
for  man  ?  ' 

Of  the  methods  in  use  in  the  determination  of  the  mean  spherical 
candle-power,  the  most  accurate  is  that  in  which  measurements 
are  made  at  equal  angular  intervals  through  180  degrees  in  a  plane 
passing  through  the  axis  of  symmetry  of  the  filament,  the  lamp  being 
rotated  meanwhile  about  this  axis.  From  the  readings  so  obtained, 
the  mean  spherical  value  may  be  found  either  by  formula  or  the 
graphical  con.struction  known  as  the  Rousseau  diagram. 

The  method  employed  in  the  Franklin  Institute  tests  of  1884  in- 
voles  the  mtxin  of  38  candle-power  values  taken  in  such  directions 


The  theoretical  basis  of  the  design  is  the  approximate  equation  for 
the  mean   splurical  intensity, 


An.    = 


I^^  sin  w 


•  A  paper  rc.id  nt  tlic  dotobcr  meeting  of  tlie  .Xnierican  Institute  of  Electrioal 
Kngrineers. 


wherein  /^^  1-  tiio  intensity  of  a  ray  making  an  angle  "  wiiii  a  verti- 
cal passing  through  the  light  center  and  m  the  number  of  terms  m 
the  summation.  In  order  that  equation  (,1)  may  apply  to  a  glow 
lamp,  it  is  necessary  to  spin  the  lamp  precisely  as  is  commonly 
done  in  determining  mean  horizontal  candle-power. 

To  see  how  equation  (i)  may  be  made  the  basis  of  an  integrat- 
ing photometer,  let  us  consider  a  source  of  lights  (Fig.  r).  and  a 
photometer  screen  p,  whose  plane  extended  contains  the  effective 
light  center  of  s.  We  will  hereafter  denote  the  center  of  the  photo- 
meter screen  by  />.  and  the  effective  light  cente  by  q.  For  convenience 
we  will  further  assume  that  p  and  q  lie  in  the  same  horizontal  plane, 
to  which  the  plane  of  r  is  normal,  and  we  will  call  the  line  pq  the 
axis  of  the  system.  Now  consider  two  mirrors  whose  planes  are 
vertical  and  make  an  angle  of  90  degrees  with  each  other.  Let  the 
enters  of  these  mirrors,  designated  by  a  and  h,  come  into  the  hori- 
zontal plane  in  such  positions  that  the  lines  qa  and  pb  are  equal  and 
respectively  normal  to  the  axis  of  the  system.  Let  a'  and  h'  be  the 
centers  of  a  second  pair  of  mirrors  occupying  a  position  such  as 
would  be  found  by  swinging  a  and  b,  without  mutual  displacement. 
upward  about  qp  as  an  axis  until  qa  makes  the  acute  angle  "  with 
the  vertical.  Having  thus  located  a'  and  b'  angularly,  we  may  now 
assume  that  some  radial  movement  of  this  pair  of  mirrors  is 
possible.  The  eye  placed  at  p  will  see  virtual  images  of  the  source 
in   horizontal  and    '*    aspects,  respectively.     The   images  s'  and   s" 
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may  be  regarded  as  producing  jointly  an  illumination  on  the  photo- 
meter screen  of 


H  +  id 


where  A'o  and  Kg  are  the  reflection  coefficients  of  the  pairs  of 
mirrors,  do,  d^,  the  distances  from  source  to  screen  by  way  of  the 
mirrors,  and  C  a  factor  varying  with  the  incidence  of  the  light  upon 
the  photometer  screen  P.  Now  if  n  pairs  of  mirrors  be  placed  sim- 
ilarly to  a,  b  and  a',  b',  but  spaced  at  equal  angular  intervals  of  ^  K 
such  that  n   ■^  ^    =  "tt,  we  shall  have  as  the  resulting  illumination 


s:«=s:^/" 


If  by  radial  adjustment  of  the  mirror  pairs  we  make 
C  A'y  A'o  sin  ti 


then 


d' 


{i)  = 


d\ 


d\ 


I  sift  li 


(3) 


(4) 


(5) 


I 


That  is  to  say,  the  total  illumination  of  the  screen  is  proportional 
to  the  mean  spherical  intensity  of  the  source.  (See  equation  i.) 
To  evaluate  this  intensity,  it  is  necessary  merely  to  balance  this  illu- 
mination against  that  due  to  a  source  of  known  intensity  at  a  known 
distance. 

Fig.  2  shows  the  disposition  of  twelve  pairs  of  mirrors,  nii,  1112, 
etc.,  in  order  to  produce  the  desired  results.  If  the  illumination  of 
a  given  surface  varied  exactly  as  the  cosine  of  the  incidence  oi 
the  light  upon  that  surface,  and  if  all  mirrrors  used  were  of  equal 
reflecting  power,  then  there  would  be  no  need  of  radial  adjustment 
of  the  mirror  pairs,  for  in  such  case  S  C  ^  sin  g  and  Kg  =  Ko.  But 
the  so-called  cosine  law  is  only  approximately  true,  and  mirrors  vary 
in  reflecting  power,  hence  it  is  necessary  to  compensate  for  dis- 
crepancies in  C  and  Kg  by  slight  changes  in  dg.  The  extent  to 
which  this  correction  is  of  importance  depends,  of  course,  upon  the 
nature  of  the  photometer  screen.  The  plaster  of  Paris  surface  of 
the  Lummer-Brodhun  screen  obeys  the  cosine  law  with  exactness  up 
to  an  incidence  of  50  degrees,  but  beyond  this  point  a  divergence 
of  increasing  magnitude  occurs  (Fig  3).  Hence,  for  the  Lummer- 
Brodhun  screen  the  only  adjustment  of  mirrors  necessary  is  that  to 
overcome  variations  in  their  reflection  coefficients,  except  for  angles 
greater  than  50  degrees.  With  mirrors  cut  from  one  sheet  of  glass, 
the  correction  for  variation  in  reflecting  power  is  often  negligible. 
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FIG.    3. — VARIATIONS    FROM    COSINE    LAW. 

With  the  Bun  sen  screen,  correction  must  be  made  for  all  angles  of 
incidence.  For  example,  the  second  curve  in  Fig.  3  is  the  result  of 
measurements  made  upon  ordinary  draughting  paper,  from  which 
the  Bunsen  screen  is  often  made.  Here  the  departure  from  the 
cosine  relation  is  noticeable  from  the  very  beginning,  and  becomes 
as  high  as  15  per  cent,  at  75  degrees  incidence.  The  third  curvj  in  the 
same  figure  shows  the  results  obtained  with  ordinary  glazed  writing 
paper.  The  cosine  relation  is  not  even  roughly  approximate  in  this 
case. 

Fig.  2  also  shows  the  method  of  balancing  the  illumination  pro- 
duced by  the  series  of  images,  due  to  the  circular  system  of  mirrors. 
The  curves  show  the  percentage  of  variation  from  cosine  relation 
for  different  screens ;  Curve  I,  referring  to  the  Lummer-Brodhun 
screen  ;  Curve  II  to  a  screen  of  unglazed  paper,  and  Curve  III  to 
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a  screen  of  glazed  paper  Mirrors  Mi,  M2,  Mi,  M»  are  cut  from  one 
piece  of  glass,  just  as  are  the  mirrors  in  the  ordinary  Bunsen  photo- 
meter. It  is  not  essential  that  the  other  mirrors  of  the  system  should 
have  the  same  coefficient,  since,  as  already  explained,  the  initial 
adjustment  correct.s  for  failure  of  the  cosine  relation  and  inequal- 
ities in  the  mirror  coefficients  at  the  same  time.  With  the  standard 
at  s'  separated  from  s,  the  source  to  be  tested,  by  an  opaque  screen, 
a  balance  in  the  illumination  is  obtained  by  moving  Mj  and  m».  The 
method  of  doing  this  will  be  better  understood  by  reference  to  Fig.  4 
which  shows  in  elevation  and  plan  the  essential  elements  of  the  ap- 
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FIG.    4. — FLEVATION    AND   PLAN    OF   AFl'AKATL.S. 

paratus.  To  the  right  of  these  figures  is  seen  the  mirror  system,  each 
pair  of  mirrors  being  capable  of  a  certain  amount  of  radial  move- 
ment for  purposes  of  the  initial  adjustment  of  the  instrument,  s  is 
the  lamp  to  be  tested,  mounted  upon  a  rotator,  s'  is  a  standardized 
glow  lamp.  The  mirrors  Ma  and  M3,  rigidly  connected,  may  be 
moved  along  the  bar  by  means  of  a  rack  and  pinion  conveniently 
under  control  of  the  observer  at  the  photometer  p.  The  photometer 
is  fixed,  and  hence  the  operation  of  making  a  setting  is  more  con- 
venient than  that  which  obtains  with  the  ordinary  sliding  form.  As 
the  design  is  based  upon  the  approximate  equation  (i)  and  not  upon 
the  integral  form,  some  error  arises  from  this  cause.  With  eleven 
pairs  of  mirrors  the  error  is  negligible  for  all  practical  purposes. 

Fig.  5  shows  a  photograph  of  the  finished  apparatus  with  all 
screens  removed,  in  order  that  the  details  of  construction  may  be 
better  seen.  This  particular  instrument  is  fitted  with  a  Lummer- 
Brodhun  photometer  screen.  Each  mirror  bracket  is  povided  with 
two  pins.  These  pins  extend  through  the  frame  of  the  ring  radially. 
By  means  of  this  construction,  each  mirror  pair  may  have  inde- 
pendent radial  adjustment. 

We  will  now  consider  in  detail  the  different  operations  to  which 
the  instrument  readily  lends  itself. 

Operation  i. — Measurement  of  Mean  Horizontal  Candle-Pozcer. — 
In  this  operation  the  apparatus  is  used  as  a  simple  photometer. 
Hence,  all  mirrors  except  the  four  horizontal  ones  are  covered  by 
black  screens  suitably  provided  for  the  purpose.  The  right  pair  of 
mirrors  (Fig.  4)  is  connected  at  c  to  the  sliding  rod  carrying  the 
rack.  The  lamp,  .s,  to  be  tested  is  mounted  in  the  rotator  and  driven 
at  a  speed  of,  say,  180  r.  p.  m.,  and  a  standardized  incandescent  lamp. 
of  intensity  i^'is  placed  in  a  suitable  holder,  at  s'.  The  rod  r  may 
be  moved  by  the  hand  for  a  rough  adjustment,  and  the  pinion  p'' 
used  only  for  the  final  setting.  Since  a  displacement,  d,  of  the 
mirror  pairs  means  a  change  in  the  light  paths  of  2d.  t'le  moving 
rod  is  graduated  in  divisions  one-half  the  unit  (centimeters)  in 
which  the  light  paths  are  conveniently  measured.  A  reading,  r, 
means  that  the  distance  from  s'  to  the  screen  by  way  of  the  mirrors 
Ms,  M4,  is  R  centimeters.  If  now  the  total  photometric  distance  be- 
tween the  sources  is  300  cm,  w-e  have  ior  the  intensity  i  of  the  light 
under  test, 


/e 


rsoo  —  J?- 
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(6) 


=  T,  /,'  (7) 

where  Ti  is  the  value  of  the  expression  in  brackets  and  stands  for 
"tabulated  value  corresponding  to  the  reading  R."  When  the  appa- 
ratus is  used  with  a  standard  of  always  the  same  intensitj-,  it  is  a 
simple  matter  to  make  the  instrument  direct  reading. 

Obviously,  the  mean  intensity  in  any  north  or  south  polar  zone 
may  be  found  by  clamping  the  arm  of  the  rotator  at  the  proper  angle 
and  spinning  the  lamp,  readings  being  taken  as  for  the  mean  hori- 
zontal measurement.     The  mean  horizontal  candle-power  of  a  flame 
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source  must  be  found  by  taking  the  horizontal  distribution  step- 
wise, since  it  is  impracticable  to  rotate  such  a  source.  Equation  (7) 
is  applicable  in  such  measurements. 

Operation  2. — Distribution  of  Candle-Power  in  Vertical  Planes. — 
The  distribution  of  intensity  of  an  incandescent  lamp  in  any  ver- 
tical plane  is  obtained  with  the  apparatus  arranged  as  described  under 
Operation  i.  The  arm  of  the  rotator  is  merely  tilted  about  a  hori- 
zontal axis  so  as  to  bring  any  desired  aspect  of  the  lamp  toward  the 
photometer  screen.  From  equation  (7)  the  different  intensities  are 
easily  found. 

The  vertical  distribution  of  candle-power  from  a  flame  source 
cannot  be  obtained  by  tilting  the  arm  of  the  support.  The  follow- 
ing method  is  available  in  such  cases :  Mount  the  burner  vertically 
at  s;  disconnect  the  mirrors  Mi,  M:  from  the  movable  rod  and  push 
them'  to  their  place  at  the  e.\trcme  right    (Fig.  4).     Now   with  a 


— GENF.RAI. 


standard  of  the  same  order  of  brightness  as  the  source  to  be  tested, 
make  a  setting.     The  horizontal  intensity  is  given  by 


'-[7]''' 


•  S) 


where   J',  is  tlit-  tabulated  value  of  tlir  cxprc^'-ion  in  brackets  oirrc- 
ponding  to  the  rending  A'. 

To  obtain  the  intensity  of  the  source  in  a  direction  of  "«  to  the 
vertical,  the  Imrizrutal  and  "  mirrors  should  both  be  tised.  This 
prevents  the  limit  of  the  bar  being  reached  by  mirrors  .)/>.  .U. 
intensity  is  givrn  by 
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when-  /„  i<   the  intensity   found   in  the  horizontal  measurement. 

Of't-ratioii  s.—Standardizalwn  of  Gloxv  Lamps— Vov  this  oper- 
ation the  lamp.  s.  is  removed  and  a  horizontal  circular  plate  mounted 
in  place  of  the  lamp.  This  plate  is  ruled  with  concentric  circles, 
which  facilitate  the  centering  on  the  .uiivl.icei.Tir  Inmp  or  nth.-r  pti 


mary  standard.  The  lamp  to  be  standardized  is  mounted  at  s'.  With 
all  mirrors  screened  except  the  horizontal  ones,  and  with  Mi,  M;  at- 
tached to  the  bar,  settings  are  made  as  usual.  The  value  of  s'  is 
given  by 

/   =  _L 

if  the  standard  is  unity. 

Operation  4. — Measurement  of  Mean  Spherical  Intensity. —  (a) 
Glow  Lamp. — The  lamp  to  be  tested  is  mounted  in  the  rotator  and 
driven  at  a  speed  oi  about  180  r.  p.  m.  Mirrors  Mi  Mr  are  detached 
from  the  movable  rod  and  pushed  to  the  extreme  right,  in  which 
position  they  may  be  considered  a  part  of  the  system  of  eleven  mirror 
pairs.  With  a  standardized  lamp  at  s',  a  setting  is  made  in  the 
manner  already  described.    If  R  is  the  reading,  we  have 


/  tMC     '^  It    J  e 


(12) 


where  Tt  is  a  tabulated  value  corresponding  to  the  setting  R  and 
/,',  the  intensity  of  the  standard  as  heretofore.  Thus  the  operation 
has  all  the  simplicity  of  any  photometric  measurement. 

The  intensity  of  the  standard  used  should  be  approximately  that 
of  the  lamp  to  be  tested.  For  example,  if  a  i6-cp  lamp  is  to  be 
tested,  a  standard  0I  not  less  than  i6-cp  is  best.  With  such  a  stand- 
ard, the  range  of  possible  measurement  depends  upon  the  limit  of 
travel  of  the  mirrors  Ms  Mi.  A  i6-cp  lamp  will  serve  as  a  standard 
for  the  measurement  of  mean  spherical  intensities  ranging  from  2 
to  about  25  cp,  when  the  limit  of  travel  is  about  one  meter.  It  is 
best  to  substitute  a  32-cp  standard  for  intensities  much  greater  than 
16  cp. 

(b)  Flames. — To  obtain  the  mean  spherical  intensity  of  a  flame 
or  of  any  source  tb.at  cannot  be  rotated,  it  is  necessary  to  repeat 
Operation  4  at  equal  angular  intervals  on  the  horizontal  circle.  The 
mean  of  the  results  may  then  be  taken. 

Operation  5. — Direct  Measurement  of  the  Spherical  Reduction 
Factor. — If  the  standard  s'  and  the  opaque  screen  0  be  removed,  it 
is  clear  from  the  figure  that  the  left  side  of  the  photometer  screen 
will  be  illumined  by  the  horizontal  rays  of  the  lamp  s.  In  fact,  if  s 
be  rotated,  we  will  have  on  the  right  side  of  the  photometer  screen 
an  illumination  proportional  to  the  mean  spherical  intensity  of  s, 
and  on  the  left  side  of  the  screen  an  illumination  proportional  to  the 
mean  horizontal  intensity  of  the  same  source.  Under  these  con- 
ditions the  photometer  setting  yields  the  spherical  reduction  factor. 
In  other  words,  the  mean  spherical  intensity  is  measured  against 
the  mean  horizontal  intensity  as  a  standard.  The  reduction  factor 
is  given  by 

f=T^.  (13) 

As  the  removal  of  the  standard  .s'  lengthens  the  distance  from 
source  to  screen,  it  is  necessary  to  add  a  constant  to  the  reading. 
This  is  provided  for  by  a  second  reading  point,  marked  R  f.  .\1I 
readings  for  Operation  5  must  be  taken  at  this  reference  mark 

Operation  6. — y.j  Check  the  Horizontal  .Mirror  Constants. — As  be- 
fore stated,  it  is  essential  that  the  four  mirrors  attached  to  the  mov- 
able bar  should  have  the  same  constant.  To  ascertain  if  this  con- 
dition exists,  remove  the  opaque  screen  and  the  lamp  s'.  as  in  Oper- 
ation 5.  Connect  the  horizontal  mirrors  to  the  moving  rod  and, 
screening  all  other  mirrors,  take  reversed  photometer  readings  on  a 
rotating  lamp  s.  If  the  mirror  coefllicients  are  equal  the  mean  read- 
ing will  be  150,  indicating  equal  light  paths  on  each  side  of  the  photo- 
meter screen.    Here  again  the  R  f  reading  mark  must  be  used. 

Operation  7. — To  Check  the  Adjustment  of  the  Circular  Mirror 
.'iyslrm. — In  case  of  any  doubt  as  to  the  accuracy  of  the  initial  ad- 
justment of  the  photometer,  or  in  case  of  the  substitution  of  a  new 
screen,  it  may  be  necessary  to  readjust  the  mirrors  of  the  half  ring. 
This  operation  is  best  performed  as  follows:  Mount  at  s  a  32 
nominal  cp  lamp,  and  at  s'  an  8-cp  lamp,  the  latter  being  in  circuit 
with  a  rheostat  capable  of  continuous  variation.  With  mirrors  Mi 
.uid  M:  free  from  the  moving  rod.  and  with  all  other  mirrors  on  the 
half  ring  screened  set  r  eqtial  to  100  cm.  Now.  while  maintaining 
the  .V-cp  lamp  at  constant  voltage,  vary  the  voltage  impressed  on 
the  8-cp  lamp  until  the  photometer  shows  equal  illutnination.  Xote 
voltage  on  8-cp  lamp.  Repeat  measurements  with  reversed  photo- 
meter. The  lamp  should  finally  he  maintained  at  the  mean  vo]t.Tgc 
so  found.  Under  these  conditions  ihe  two  lamp«  have  a  candle-power 
ratio  of  4:1.  Next  tilt  the  lamp  holder  to  an  angle  of  15  degrees. 
ITncover  the  corresponding  mirrors  (  "  =  75  degree*  or  '*  r=  105 
d^e^''r<;^  and  cover  the  horizontal  ones.    Under  these  conditions  we 
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have  the  same  aspect  of  the  lamp  toward  the  photometer,  but  with 
the  light  incident  at  15  degrees.     Set  the  bar  at 


■^15    = 


^0 


(14) 


Vcos  1 50 

Adjust  the  15  degree  mirrors  radially  until  an  equality  of  illu- 
mination is  obtained,  then  secure  them  by  means  of  the  set  screw. 
This  operation  may  be  repeated  until  all  the  mirrors  have  been  ad- 
justed. 


Electrical  Equipment  of  a  Smelting  Plant. 


About  three  miles  from  the  town  of  El  Paso,  Texas,  are  located 
the  smelting  works  of  the  American  Smelting  and  Refining  Works, 
known  as  the  El  Paso  Smelting  Company.  This  new  plant,  which  is 
one  of  the  largest  m  the  country  and,  perhaps,  the  best  equipped  in 
the  world,  takes  the  place  of  an  old  smelter  burned  down  in  the 
summer  of  1901,  the  ashes  of  which  were  hardly  cold  before  the 
plans  of  the  new  and  far  superior  plant  were  begun.  Although 
second  in  size  and  capacity,  the  plant  covers  not  more  than  nine 
acres.  Not  a  foot  of  space  has  been  wasted,  although  the  matter  of 
convenience  and  room  for  working  is  plainly  shown  in  every  detail. 

Approaching  the  plant  from  the  El  Paso  side,  the  first  thing  to 
attract  the  eye  are  the  four  smoke  stacks  of  brick,  and  the  fortified 
appearance  given  it  by  the  3,000  feet  of  flue  brick  walls  on  the  south 
and  west  sides.  The  steep  rock  hills  on  the  east  side  adds  to  the 
fort-like  appearance  of  the  works.  The  capacity  of  the  plant  at  thc 
present  is  about  50,000  tons  of  ore  per  month,  and  it  is  capable  of 
large  expansion.  When  the  plant  is  running  at  full  capacity  it 
employs  about  1,000  men. 

The  buildings  consist  of  blacksmith  shop  of  cream-colored  brick. 
a  small  steel  building  for  copper  and  tin  shop,  a  few  short  steps  from 
which  is  found  the  power  house  of  brick,  having  a  steel  roof  and  iron 
floor.  North  from  the  power  bouse  is  the  furnace  building,  which,  as 
it  now  stands,  is  240  feet  long,  and  material  has  been  ordered  for 
extending  it  36  feet  further.  This  structure  is  of  steel  throughoiit, 
and  here  are  placed  the  nine  furnaces — seven  for  lead  and  two  for 
copper — with  space  tor  two  more. 

On  the  south  side  of  the  furnace  building  are  large  ore  and  coke 


town.  In  this  building  are  four  large  Corliss  engines,  of  the  com- 
pound condensing  type;  two  General  Electric  motors,  of  500-kw 
capacity,  and  two  motors  of  75-hp,  and  one  2,000-light  dynamo.  All 
or  very  nearly  all,  of  the  machinery  is  directly  connected — the  ex- 
ceptions being  that  operated  by  small  motors. 

The  boiler  room  contains  six  150-hp  tubular  boilers  of  high  pres- 
sure, space  being  provided  for  two  more  of  the  same  type,  or  for  one 
of  a  larger  type  tubular  that  is  being  considered.  The  pump  room  con- 
tains large  hydraulic  pumps  for  the  elevator  service  used  about  the 
furnace  room  for  moving  the  elevator  that  lifts  the  ore,  coke,  fluxes, 
etc.  This  room  also  contains  the  fire  pumps  to  be  used  in  case  of 
tire.  These  are  in  duplicate ;  in  case  of  failure  of  one  or  more,  there 
are  others  to  be  called  into  service.  Here  also  are  the  large  water 
pumps  for  supplying  and  forcing  water  to  the  reservoirs  in  different 
parts  of  the  plant  and  town.  These  pumps  are  also  in  duplicate  and 
direct  connected  to  electric  motors. 

The  sole  fuel  used  in  the  plant  for  power  development  purposes  is 
Beaumont  oil.  The  oil  for  the  boilers  is  supplied  from  a  storage 
tank  of  75,000-gallon  capacity,  sunk  beneath  the  ground. 

All  the  machinery  in  the  entire  plant,  including  pumps  at  the  river. 
are  driven  by  electric  motors,  no  steam  being  used  except  in  the 
engine  room.  All  of  the  power  plant  given  above  except  the  pump- 
ing plant  at  the  river  is  under  one  roof,  a  building  of  cream-colored 
brick  with  a  steel  roof  and  iron  floor,  and  absolutely  fireproof. 

All  the  material,  such  as  coke,  the  charges  of  ore  and  fluxes,  is 
carried  to  the  top  of  the  furnaces  by  electric  cars  of  eight-tons  capac- 
ity each,  using  the  third-rail  system.  These  cars  are  loaded  from 
beneath  the  freight  cars  from  a  convenient  system  of  bins,  taken 
thence  to  the  hydraulic  elevator  and  again  by  electric  power  through 
a  system  of  switches  to  any  designed  hopper,  automatically  dumped 
and  returned. 

Wherever   electricity  can   be   used,   electric  motors  have  been   in- 


FIG.    I. — 500-KW   GENER.\T0R. 

bins,  with  elevated  tracks  where  freight  cars  can  be  run  and  con- 
veniently loaded.  The  next  building  on  the  south  is  the  sampling 
works,  which  is  also  steel,  and  fitted  out  with  smaller  roller  mills.  In 
the  northwestern  portion  of  this  structure  is  the  assay  office  .  South- 
west of  this  comes  the  low  steel  structure  where  the  14  toasters  are 
found.  Down  by  the  river  a  pumping  plant  is  located,  which  elevates 
the  large  amount  of  water  necessary  for  the  use  in  the  plant  and  in  the 
small  town  which  surrounds  it. 

From  the  finely  equipped  power  house  electric  power  is  transmitted 
to  every  part  of  the  plant,  pump  house  and  for  lighting  the  plant  and 


FIG.  2. — electrt:  ore  ch.\rger. 

stalled.  Every  detail  as  to  economy  of  space,  labor,  energy  and  money 
has  been  thoroughly  planned  and  scientifically  put  into  practice. 
Every  building  has  been  made  absolutely  fireproof,  and  another  dis- 
aster, like  that  of  last  year,  can  never  fall  on  the  present  plant. 

Much  credit  is  due  to  F.  C.  Earl,  manager,  and  his  assistants.  F.  S. 
.Austin,  superintendent,  and  J.  J.  Omsby,  assistant,  for  the  masterly 
way  the  construction  of  the  plant  was  handled.  This  establishment 
is  at  the  head  of  many  similar  plants  now  owned  by  the  American 
Company  in  point  of  size,  new  and  modern  machinery,  and  is  the 
leader  in  labor  and  time-savinp  devices. 


750 


ELECTRICAL     WORLD     and     ENGINEER. 


Vol.  XL,  No.  ig. 


Annual  Report  on  United  States  Signal  Service. 


Recent  Electrochemical  Developments. 


The  annual  report  of  Gen.  A.  W.  Greel)',  Chief  Signal  Officer  of  the 
army,  says  the  corps  have  actually  built  and  put  in  working  order  in 
Alaska  I,i2i  miles  of  land  lines  and  submarine  cables  within  a  period 
of  24  months.  The  accomplishment  of  such  results,  he  says,  would  be 
most  creditable  to  officers  and  men  concerned  therein  if  Alaska  was 
an  ordinary  country,  for  this  work  included  not  only  surveying,  con- 
struction and  installation  of  this  length  of  line,  but  also  involved  the 
manufacture  and  inspection  of  enormous  quantities  of  material,  instru- 
ments, etc.,  many  hundred  tons  in  weight,  and  their  transportation 
over  distances  ranging  from  4,000  to  7,000  miles.  When  one  con- 
siders, however,  the  exceedingly  difficult  physical  conditions  within 
the  Territory,  he  says,  the  work  must  be  considered  simply  phenom- 
enal, as  in  all  parts  of  Alaska  traversed  by  this  great  length  of  line 
there  are  not  a  dozen  miles  of  wagon  road  and  much  of  the  region 
is  unexplored. 

Speaking  of  improvements  effected  by  the  corps  in  Cuba,  Gen. 
Greely  says :  It  is  unquestioned  that  on  occupying  Cuba  the  Amer- 
ican army  found  a  few  dilapidated  telegraph  lines,  operated  by  anti- 
quated methods,  with  tariff  rates  increasing  in  proportion  to  the 
length  of  the  message  without  free  delivery,  and  with  grave  uncer- 
tainties as  to  espionage,  secrecy  and  delivery.  This  system,  bad  as 
it  was,  served  only  the  western  half  of  the  island.  In  leaving  Cuba, 
there  was  turned  over  to  the  government  a  system  of  3,500  miles. 
<  xtending  from  San  y  Martinez  in  the  west  to  Cape  Maysi  in  the 
1  xtreme  east,  with  every  seaport  or  town  om  importance  cfectrically 
connected.  The  present  instruments  are  of  the  best  modern  types, 
the  transmission  speedy  and  reliable,  and  the  tariff  rates  exceedingly 
low,  while  the  certainty  of  delivery  and  inviolability  of  messages  are 
beyond  question. 

Of  the  work  in  the  Philippines,  the  report  says :  The  magnificent 
system  of  telegraph  lines  and  cables  was  very  largely  constructed  and 
installed  under  Col.  Allen.  This  system,  increased  during  the  fiscal 
year  by  j,6oo  miles,  consisted  on  June  30,  1902,  of  31  submarine  cables, 
1,326  miles  in  length,  and  land  lines  5,108  miles  in  length, 
making  an  aggregate  of  6,434  miles.  It  is  almost  needless 
If)  say  that  the  work  of  construction  and  installation,  under 
ilie  disturbed  and  difficult  conditions  existing  in  the  archipelago  de- 
manded talents  of  the  highest  order.  The  system  stands  to-day  a 
monununt  to  the  energy,  skill  and  resourcefulness  of  the  American 
soldier.  On  entering  the  Philippine  Islands,  the  American  army 
iKtmd  practically  no  existing  telegraph  lines,  as  the  few  land  lines 
lonnccting  the  Visayan  cables  of  the  Eastern  Extension  Telegraph 
Company  had  been  promptly  destroyed  by  the  insurgents,  as  well  as 
ilic  lines  in  Luzon,  when  they  retired  before  the  advance  of  our  army. 
The  only  lines  of  pny  importance  that  came  into  our  possession  were 
-cvcral  hundred  miles  of  dilapidated  and  antiquated  lines  in  the 
(agayan  Valley,  and  along  the  west  coast  of  Luzon. 

Gen.  Greely  calls  attention  to  the  necessity  of  a  Pacific  cable.  Owing 
to  the  great  pressure  of  work,  he  says,  not  as  much  lime  has  been 
Kiven  to  wireless  telegraph  tests  as  Gen.  Greely  desired,  but  he  re- 
ports that  progress  has  been  made.  He  again  calls  attention  to  the 
necessity  for  international  cables  regulations,  and  recommends  that 
llie  War  De|)nrlment  be  represented  at  the  international  telegraph 
conference,  to  be  held  in  London  next  year. 


By  Clinton  Paul  Townsend. 


Electricity  for  North  Pole  Expedition. 


C;i|)t.  Hernicr,  who  is  organizing  the  Canadian  North  Pole  ex|)e- 
dilion  will  take  with  him  two  of  the  latest  improved  windmills  to  be 
used  in  driving  machinery  in  the  ship  workshop,  and  a  dynamo  for 
electric  lighting.  ;\  London  firm  has  sent  Capt.  Bcrnier  an  etiuipment 
of  the  latest  a|)pliances  for  use  in  the  electric  treatment  of  any  diseases 
that  may  dcvelo])  among  the  members  of  the  expedition  while  in  the 
Arctic  regions. 


Dogs  on  Paris  Underground. 


The  crusade  of  dog  lovers  for  transportation  of  their  best  friends 
liy  tin-  Mctropolit.i'i  lines  has  bobbed  up  again,  and  the  management 
of  the  underground  road,  at  last  touched  by  the  appeals  of  dog 
owners,  seriously  contemplates  placing  on  cars  in  which  the  insepar- 
able master  and  dog  will  be  allowed  passage. 


MERCURY  CATHODE  CELI-. 

Mr.  Arthur  E.  Truesdell,  of  Pittsfield,  Mass.,  clearly  states  the 
conditions  which  govern  the  reoxidation  of  sodium  in  the  electrolyz- 
ing  compartment  of  a  mercury  cathode  cell,  and  suggests  an  ingenious 
construction  for  minimizing  the  losses  from  this  source.  Sodium  set 
free  upon  a  quiescent  cathode  of  mercury  at  the  limiting  surface  of 
an  electrol>'te  does  not  readily  diffuse  through  the  body  of  metal,  but 
the  lighter  amalgam  forms  a  surface  layer  which  tends  to  react  with 
the  electrolyte.  Mr.  Truesdell  proposes  to  remove  the  amalgam  as 
rapidly  as  possible  from  the  surface  of  the  mercury ;  to  restrict  as 
far  as  possible  the  area  of  its  contact  with  the  electrolyte;  and  to 
further  check  its  tendency  to  solution  by  a  supplemental  cathode  con- 
nection to  the  amalgam  at  its  contact  surface.  He  states  also  that 
the  fresh  brine  is  a  less  energetic  oxidant  for  sodium  than  the  spent 
solution,  and  prefers  therefore  to  introduce  the  brine  at  or  near  the 
point  of  withdrawal  of  the  amalgam. 

The  disposition  of  parts  will  be  clear  from  the  accompanying  dia- 
gram in  which  the  mercury  cathode,  e,  rests  upon  the  conducting  base. 
a.  of  the  cell,  a,  anodes,  k,  lying  in  the  electrolyte  above  its  surface. 
Lateral  ribs,  b,  projecting  from  the  base  of  the  cell  determine  the 
limits  of  the  cathode,  and  the  surface  amalgam  formed  upon  the 
mercury  is  caused  to  flow  over  these  ribs  into  the  outlet  traps,  h. 
A  sweep,  /,  is  caused  by  means  of  appropriate  cords  and  pulleys,  m,  0, 
to  reciprocate  in  the  mercury,  whereby  the  amalgam  is  flooded  into 
the  lateral  channels,  *-,  between  the  ribs,  h,  and  the  sides  of  the  cell. 
The  bottoms  of  these  channels,  c,  are  inclined  in  either  direction 
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to  the  outlet  trap,  h,  so  that  the  amalgam  will  flow  directly  into  the 
latter,  and  its  contact  surface  with  the  electrohie  will  be  reduced  to 
the  cross  sectional  area  of  the  trap.  Further  protection  is  afforded 
by  a  supplemental  cathode  connection,  u,  from  a  secondary  current 
source.  /.  whereas  the  main  clectrolyzing  current  comprises  the  dy- 
namo, q,  and  the  lead  wires,  r,  s..  The  fresh  brine  is  introduced 
through  pipes,  i,  into  the  lateral  channel,  c,  immediately  over  the 
amalgam  traps. 

ELECTRICALLY    PREPARED    FERTILIZER. 

The  applications  of  electricity  to  a  preparation  of  fertilisers  havt 
been  limited  hitherto  to  the  treatment  of  insoluble  phosphates  for  the 
purpose  of  increasing  their  proportion  of  available  acid,  or  of  separat- 
ing such  iron  as  they  may  contain.  It  is  now  proposed  by  John  J 
Crooke,  of  New  York,  to  treat  the  deposits  of  peat  and  analogous  ac- 
cunnilations  of  matters  rich  in  humus  which  occur  in  bogs  and  salt 
marshes,  with  the  object  of  producing  therefrom  a  fertilizer,  or  better, 
a  soil  dressing;  for  humus  is  hardly  to  be  classed  as  a  plant  food. 

The  process  consists  in  subjecting  "sour"  humus  to  electrolysis  foi 
some  hours  between  electrodes  of  iron,  under  current  conditions  not 
fully  defined.  The  chemistry  of  this  would  be  sufficiently  obscure  even 
without  the  singular  statement  that  hydrogen,  hydrogen  sulphid.  car- 
l)urctted  hydrogen,  and  chlorine,  are  liberated  together  at  the  anode. 
Freshly  dug  peats.  like  all  bodies  of  strong  reducing  properties,  are 
mimical  to  agricultural  plants;  they  arc  also  germicidal  and  hinder 
those  processes  of  nitrification  which  are  so  essential  to  fertility.  Fur- 
ther, many  peats  are  positively  poisonous,  owing  to  their  content  of 
sulphid  of  iron.  Exposure  to  air  and  weather  corrects  these  defects, 
and  it  would  not  be  surprising  if  electrolytic  oxidation  should  prove 
equally  effective. 

METAL  COATINGS  BY  EI-ECTROLYSIS. 

Electrolytic  metal  coatings,  especially  those  deposited  at  moderate  or 
high  current  densities,  are  usually  of  somewhat  loose  texture.     An 


November  8,  1902. 


ELECTRICAL    WORLD    and     ENGLNEER. 


751 


obvious  remedy  is  a  mechanical  compacting  device,  and  such  have  met 
with  a  measure  of  commercial  success.  For  the  production  of  metal 
tubes  or  of  sheets  upon  mandrels,  the  elaborate  burnishing  tools  of 
Elmore  and  of  Kugel,  are  effective,  and  for  small  articles  the  tumbling 
drum  is  in  common  use.  In  the  latter  case  the  compacting  or  polish 
ing  effect  is  attained  through  the  mutual  contact  of  similarly  coated 
particles.  Mr.  C.  J.  Reed,  of  Philadelphia,  claims  that  superior  re- 
sults may  be  reached  by  the  action  of  a  non-conducting  granular 
polishing  material,  such  as  sand,  the  polishing  action  on  the  metal 
coating  being  secured  by  the  movement  of  the  negative  or  plated  elec- 
trode. In  the  simplest  embodiment  of  the  invention,  the  mandrel  or 
article  to  be  plated  is  revolved,  or  given  a  circular  movement,  in  a 
mixture  of  the  electrolyte  and  the  abradant.  For  small  articles  the 
tumbling  drum  is  employed,  sand  being  mixed  with  the  articles,  and 
the  latter  plated  intermittently  during  their  periods  of  contact  with 
ihe  cathode. 


New  Telephone  Patents. 


Last  week  five  more  telephone  inventions  were  presented  in  the 
patent  issue,  that  of  October  28.  Of  these,  one  issued  to  R.  Gaillard 
and  E.  Ducretet,  both  of  Paris,  France,  is  of  especial  interest,  as 
it  seems  to  indicate  a  possible  repetition  of  a  past  difference  in 
European  and  American  practice.  The  invention  is  what  may  be 
called  a  multi-circuit-granular  transmitter.  Some  years  ago  European 
standard  transmitter  practice,  or  rather  European  universal  trans- 
mitter practice,  for  there  was  no  European  standard,  provided  several 
parallel  microphonic  circuits,  while  in  America  but  one  such  circuit 
was  ordinarily  used.  This  difference  in  practice  was  largely  done 
away  with  by  the  introduction  of  the  granular  carbon  transmitter. 
Now  comes  from  Europe  this  multi-circuit  granular  carbon  trans- 
mitter, which  bears  the  same  relation  to  our  single-chamber  granular 
transmitters  as  did  the  old  muliple-circuit  microphones  to  the  single- 
contact  transmitter. 

Fig.  I  shows  the  transmitter  of  Messrs.  Gaillard  and  Ducretet, 
being  two  sectional  views  taken  at  right  angles  to  each  other.  The 
rear  or  stationary  electrode  is  corrugated,  and  across  the  corrugations 
are  cut  a  number  of  slots.  The  stationary  electrode  is  surrounded 
by  a  ring  of  elastic  fabric,  and  the  slots  carry  strips  of  the  same 
material,  so  that  the  transmitter  is  divided  up  into  a  number  of  long 
narrow  compartments.  Each  of  these  is  filled  with  granules  of  car- 
bon, and  the  whole  is  so  covered  by  the  diaphragm  that  the  granules 
of  the  various  compartments  are  kept  distinct.  It  is  claimed  by  the 
inventors  that  this  transmitter  is  adapted  to  currents  of  large  volume. 
It  will  be  interesting  to  note  in  what  light  foreign  engineers  will  con- 
sider this  transmitter. 

A  further  telephone  transmitter  invention  of  this  issue  is  that 
styled  a  "sound  concentrator."  This  is  an  appliance  for  transmitters 
used  with  instruments  for  the  deaf.  It  consists  of  a  cup-shaped 
vessel,  near  the  mouth  of  which  a  transmitter  is  so  mounted  as  to 
leave  an  annular  opening,  the  diaphragm  of  the  transmitter  facing 
the  bottom  of  the  cup.  The  periphery  of  the  bottom  of  the  vessel 
is  so  rounded  or  inclined,  and  the  middle  of  the  bottom  is  so  raised. 


FIG.    I. GAILLARD  AND  DUCRETET  TRANSMITTER. 

that  all  sound  entering  the  annular  opening  will  be  concentrated  by 
reflection  upon  the  center  of  the  diaphragm. 

Two  patents,  issued  to  David  S.  Hulfish  and  assigned  to  tr.e  Amer- 
ican Bell  Telephone  Company,  represent  the  component  parts  of  a 
divided  original  application,  and  they  are  so  mutually  involved  that 
for  convenience  they  will  be  recombined  in  the  following  description : 
The  invention  provides  a  common-battery  subscriber's  line  circuit, 
such  that  the  stations  of  a  party  line  may  signal  and  communicate 
with  each  other  without  involving  the  central  office  operator ;  and 
it  also  provides  thnt  while  the  stations  are  so  communicating  the  line 
will  be  protected  from  incoming  calls. 


Fig.  2  shows  Mr.  Hulfish's  complete  circuit.  At  the  right  are  three 
subscribers'  station,  S,  S^,  S^,  while  at  the  left  is  the  corresponding 
line  apparatus  at  the  central  office.  There  are  two  kinds  of  calls  to 
he  considered,  those  for  other  lines  and  those  for  stations  of  the  same 
line.  In  the  case  of  the  calls  for  other  lines,  it  will  be  necessary  only 
to  consider  the  operations  in  detail  through  the  notification  of  the 
operator. 

Suppose  station  S'  originates  the  call,  he  first  removes  his  receiver 
from  the  hook,  and,  ascertaining  the  line  not  busy,  he  depres-es  his 
left-hand  push  key  until  he  hears  the  operator  answer.  Observing 
the  drawing,  it  will  be  noticed  that  when  the  receiver  was  removed 
from  the  switch,  the  latter  in  rising  closed  the  bridged  circuit  con- 


FIG.    2. — HULFISH    BUSY   TEST    SYSTEM. 

taining  the  telephone  instruments.  Current  from  the  central  office 
battery  thereupon  flowed  through  the  windings  of  the  retardation 
coil,  G,  and  through  the  relays  F  and  D.  Relay  F  fails  as  its  wind- 
ings are  differentially  connected.  Relay  D,  on  the  other  hand, 
operates,  but  this  is  incidental  only,  and  this  operation  has  at  this 
time  no  useful  function.  Subscriber  S^  now  depresses  his  left-hand 
key,  and  thereby  grounds  the  corresponding  side  of  the  line,  virtu- 
ally short-circuiting  one  of  the  windings  of  relay  F.  This  relay 
therefore  operates  under  the  influence  of  its  non-short-circuited  coil, 
closing  the  line-lamp  circuit.  The  relay  F  also  at  this  time  connects 
the  grounded  ringing  generator  to  one  side  of  the  subscriber's  line, 
but  as  this  is  the  side  that  is  grounded  by  the  depression  of  the  push 
key  at  6■^  no  effect  is  produced  on  the  bells  at  the  various  stations, 
nor  on  the  receiver  at  S^.  When  the  operator  answers  the  insertion 
of  her  plug  in  the  line  jack  operates  the  cut-off  relay,  removing  the 
relays  and  signals  from  the  circuit  in  the  usual  manner. 

If  subscriber  5'  had  desired  a  station  on  his  own  line,  such  as 
station  S,  after  having  ascertained  that  the  line  was  not  busy  he 
would  have  returned  t»ie  receiver  to  the  hook,  thereby  opening  the 
bridge  on  the  line  and  removing  the  current  from  all  relays.  He 
would  then  depress  his  right-hand  push  key  a  number  of  times  to 
correspond  exactly  with  the  code  signal  or  ring  of  stat'.on  5".  The 
depressing  of  this  key  grounds  one  side  of  the  line,  as  did  the  other 
key,  but  it  is  the  opposite  side  from  that  previously  grounded.  This 
completes  the  circuit  of  one  coil  of  the  relay  F,  which  operates  as 
before,  flashing  the  line  lamp  once  for  each  depression  of  the  key. 
The  operator  ignores  these  flashes,  being  instructed  to  respond  to 
a  steady  light  only.  At  the  same  time  relay  F  connects  the  ring- 
ing generator  to  the  line,  this  time  to  that  side  which  is  not  grounded. 
The  bells  at  the  stations  ot  the  line,  therefore,  do  respond  and  ring 
the  code  signal  corresponding  to  the  numi^er  of  depressions  of  the 
key  at  il  Station  5"  only  responds,  as  it  was  his  signal  which  5' 
sent.  Afte.  he  has  responded  and  5"*  has  also  removed  his  receiver 
from  the  hook,  the  transmitter  current  for  both  is  supplied  through 
the  retardation  coil  and  relays.  Relay  F  is  at  this  time  unoperated, 
but  relay  D  is  operated,  and  with  the  result  that  battery  is  connected 
to  the  sleeves  of  the  jacks  through  the  resistance  r.  This  resistance 
is  the  true  key  to  the  situation,  for  it  is  of  such  size  that  while  a 
sufficient  busy  test  potential  is  provided,  there  is  not  enough  current 
flowing  to  operate  the  cut-off  relay. 
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The  fifth  and  last  patent  to  require  mention  is  that  granted  to  Geo. 
T.  Newman,  and  termed  a  "telephone  attachment."  This  device  con- 
sists of  a  polarized  bell  and  special  switch,  so  wired  to  two  tele- 
phone lines  that  one  subscriber's  set  may  be  used  interchangeably 
on  the  two  lines.  Simultaneously  with  the  transfer  of  the  subscriber's 
set  from  one  line  to  the  other  the  extra  magneto-bell  is  transferred, 
but  in  the  reversed  direction  so  that  each  line  always  has  one  or  the 
other  of  the  bells.  Just  why  the  inventor  should  prefer  this  arrange- 
ment to  the  simpler  and  well-known  one  wherein  the  bells  are  per- 
manently connected  each  to  its  own  line,  and  the  instrument  and 
generator  are  alone  shifted  by  the  switch  is  hard  to  understand, 
especially  as  the  latter  method  not  only  indicates  at  once  by  the 
sound  of  the  bell  which  line  is  calling,  but  also  requires  a  two-pole 
switch  instead  of  the  four-pole  switch  of  the  patented  device. 


CURRENT  NEWS  AND  NOTES. 


Earnings  of  Street  Railways  in  New  York  State. 


The  last  of  the  dividend-paying  railroad  companies  operating  in 
this  State  has  made  its  report  for  the  fiscal  year  ended  June  30  to 
the  New  York  State  Railroad  Commission.  Three  surface  steam 
roads,  which  paid  no  dividends  last  year,  are  credited  with  dividends 
this  year.  In  the  mechanical  traction  and  horse-propelled  railroad 
group  of  dividend-paying  companies  there  have  been  so  many  con- 
solidations and  mergers  that  it  is  not  possible  to  make  any  definite 
comparisons.  In  the  aggregate  the  dividends  paid  during  the  year 
recently  closed,  compared  with  the  previous  year,  footed  up : 

1901.  1902. 

Surface,   steam $16,608,614  $19,679,339 

Elevated    i  ,920,000  i  ,920,000 

Mechanical    traction 4,273,817  4,095,337 

Total $22,802,531        $25,694,676 

Net    increase $2,892,145 

In  surface  steam  railroads,  six  of  the  companies  increased  their 
dividends  over  last  year,  while  but  one  made  a  decrease.  In  the 
mechanical  traction  and  horse  companies,  four  show  increased  divi- 
dends and  two  decreased  dividends.  The  "mechanical"  roads  are 
virtunllv  ;i!)  electrical. 


Telephone  Pay  Stations. 


Pay  station  service  is  gradually  forcing  its  way  to  the  front  for 
the  reason  that  it  is  appreciated  by  the  public  and  is  resulting  in  a 
handsome  revenue  to  the  telephone  companies.  A  representative  of 
one  of  the  leading  pay-station  companies  recently  made  a  six  months' 
trip  for  the  purpose  of  studying  the  outlook,  and  reports  very  hope- 
fully as  to  future  business.  Many  companies  have  gone  into  this 
class  of  service,  and  wherever  pay  stations  have  been  placed  in  a 
territory  they  are  proving  good  investments. 

Why  a  non-subscriber  should  expect  free  telephone  service  at  a 
drug  store  or  other  public  place  to  which  1*  has  access  is  just  as 
ridiculous  as  a  man  entering  a  store  and  requesting  a  cake  of  soap 
gratis.  Telephone  officials  throughout  the  country  appreciate  this 
fact,  and  are  now  facing  the  problem  with  a  view  of  arriving  at  a 
.satisfactory  understanding  regarding  the  advisability  of  eliminating 
this  feature  of  "dead-head"  service  entirely.  A  company  gives  the 
service,  thus  increasing  its  operating  expense,  etc.,  without  receiving 
in  return  a  penny,  and  also  slows  down  its  service  for  subscribers 
who  do  contribute  regularly  toward  the  support  of  the  company.  It 
is  advisable,  it  would  seem,  to  meet  this  situation  by  a  generous  use 
of  pay  stations,  as  this  is  one  way  of  securing  more  revenue  than  is 
jiossible  with  the  (ordinary  flat  rate,  which  makes  it  very  easy  for  a 
nor -subscriber  to  abuse  the  service. 


The  Shawinigan  Power  Company. 


The  first  hydro-clcctric  unit  in  the  Shawinigan  Power  Company's 
IH>wcr  house  at  .Shawinigan  Falls,  Quebec,  has  been  started,  the  power 
being  delivered  in  Montreal.  The  second  unit  will  be  started  up  at 
once,  and  will  furnish  power  for  the  operation  of  the  plant  of  the 
.Sliawiiiignn  Carbide  Company,  which  is  now  nearing  completion. 


BRITISH  IMPERIAL  CABLE  LAID.— The  last  section  of  the 
British  Imperial  Pacific  cable  was  laid  at  the  Fiji  Islands  Thursday, 
last  week,  and  King  Edward  received  the  first  message. 


ELECTRICAL  ENGINEERS  llANTED.— The  New  York  State 
Civil  Service  Commission  will  examine  candidates  for  the  positions 
of  electrical  engineer  and  assistant  electrical  engineer.  Persons  de- 
siring to  enter  the  examinations  must  file  their  applications  at  the 
office,  in  Albany,  before  noon  on  November  24. 


AUTOMOBILE  CLUB  OF  AMERICA.— The  annual  meeting  will 
be  held  November  17.  The  governors  have  nominated  the  following 
ticket:  For  president,  A.  R.  Shattuck ;  for  first  vice-president,  Win- 
throp  E.  Scarritt ;  for  second  vice-president,  James  Stillman ;  for 
third  vice-president,  \V.  K.  V'anderbilt,  Jr.;  for  treasurer,  Jefferson 
Seligman ;  for  three  governors,  to  serve  three  years  (class  of  1905), 
Col.  John  Jacob  .\stor,  Geo.  F.  Chamberlin,  Peter  Cooper  Hewitt; 
for  governor,  to  serve  one  year  (class  of  1903),  Harlan  \V.  Whipple. 


POLYPHASE     INDUCTION    REGULATOR.— Whrcre    poly 
phase   systems  of  electrical  distribution  are  used   for  both   lighting 
and  power  purposes,  a  serious  difficulty  encountered  is  that  of  un- 
equal variations  of  electromotive  force  across  different  mains  of  the 
system,  commonly  known  as  "unbalancing,"  and  caused  in  general 
by    unequal    distribution-  of    load    between    different   mains    of    the 
system.    In  some  cases,  moreover,  as,  for  instance,  in  intercoimected 
two-phase  systems — if  the   loads  are  reactive  or  the   transmission 
lines  contain  reactance,  the  electromotive  forces  across  the  two  sides 
of    the    system   become   unequal,    even    if   loads   on    the   two    sides 
of  the  system  are  equal.    Two  patents  issued  October  28  to  Charles 
P.  Steinmetz  describe  an  arrangement  for  simultaneously  operating 
upon    the  electromotive  forces   between   two  sides   of  a   polyphase 
system,  the  action  being  such  as  to  produce  an  opposite  variation 
in  the  electromotive  forces,  either  raising  one  and  simultaneously 
lowering  the  other,  or  the  reverse.    The  arrangement  consists  in  two 
co-operatively  arranged  induction  regulators,  one  on  each  side  of  a 
two-phase  system.     The  apparatus  in  practice  is  similar  in  structure 
to  an  ordinary  induction  motor,  and  consists  of  a  suitably  construct- 
ed  toothed   ring  of   laminated   magnetic   material,  within   which  a 
similarly  toothed  cylinder  of  laminated  magnetic  material  is  mount- 
ed so  as  to  be  partially  rotatable.     One  member  carries  two  coils, 
in  series  respectively  with  the  two  phases,  while  on  the  other  mem- 
ber two  coils  in  shunt  respectively  with  the  two  mains  are  similarly 
mounted.     The  coils  are  so  arranged  that  in  one  position  of  the 
regulator  the  lines  of  force  produced  by  each  shunt  coil  will  all 
pass  through  or  tend  to  pass  through  the  corresponding  series  coil. 
The  e.  m.  f.  induced  in  each  series  coil  by  the  action  of  its  corre- 
sponding shunt  will  thus  be  a  maximum  and  will  accordingly  add  to 
or   cut    down    the   e.    ni.    f.    of   the    line   a   maximum    amount,    de- 
pending upon  the  direction  in  which  the  coils  arc  connected  into  cir- 
cuit.    The  coils  operating  upon  one  circuit  are  so  connected  as  to 
have  an  effect  opposite  from  that  of  the  coils  which  act  upon  the 
other  circuit.     One  set  of  coils  thus  acts  to  raise  the  electromotive 
force  of  one  circuit  a  maximum,  and  to  depress  that  of  the  other  a 
maximum  in  the  opposite  direction.     If  now  the  shunt-coils  be  ro- 
tated or  moved  away  from  the  corresponding  scries  coils,  the  mu- 
tual induction  between  the  coils  becomes  less,  thus  decreasing  the 
l>oo<;ting  cffixt  on  one  circuit  and  the  lowering  effect  on  the  other. 
.\  continued  relative  movement  of  the  coils  finally  results  in  bring- 
ing  them   into  a   nctitral   position,   where  no  effect   is   produced   on 
either  circuit.     A  continued  movement  beyond  this  position  causes 
a  reverse  action  to  take  place.  lowering  the  electromotive  force  of 
that  circuit   whose  electromotive  force  had  previously  been  raised 
and  raising  the  electromotive  force  on  that  circuit  whose  electromo- 
tive force  had  been  lowered.     This  provides  a  means  for  producing 
any    desired    relation    between    two    electromotive    forces    without 
changing  their   mean   value.     The   action   of   the   device   is  not   de- 
pendent  upon  the  current  flowing  in  the  two  branches  of  the  S3rs- 
tcni,  and  it  does  not  have  as  its  object  the  equalization  of  current 
flowing,  thus  differing  essentially  from  many  devices  for  balancittg 
polyphase  systems,  which  depend  for  their  operation  upon  unequality 
of  current*  in  the  svstem. 


November  8,  1902. 
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CANADIAN  NIAGARA  I'OH^ER.— The  International  Harvester 
Company  is  erecting  a  large  plant  in  Canada  which  will  derive  its 
power  from  the  Cataract  Power  Company,  Hamilton,  Ont.  A  con- 
tract has  just  been  closed  with  the  Cataract  Company  for  3,500  elec- 
trical horse-power  for  this  purpose. 


AUTOMOBILES  IN  FRANCE.— According  to  statistics  issued 
by  the  inland  revenue  authorities  of  France,  the  number  of  automo- 
biles existing  in  France  is  5,386,  of  which  2,893  are  cars  with  accom- 
modation for  more  than  two  passengers,  and  2,493  for  one  or  two 
only.  Paris  alone  has  1,149,  or  about  o^e-fifth  of  the  total,  751  being 
cars  for  more  than  two  persons. 


BURIAL  OF  PROF.  S.  H.  SHORT.— The  remains  of  the  late 
Prof.  Short  have  been  brought  to  this  country  and  will  be  given 
interment  at  Woodlawn  Cemetery,  New  York,  on  Tuesday  next, 
November  nth.     Services  will  be  held  at  2:30  p.  M.,  at  the  Church 

of  the  Messiah,  East  Thirty-fourth  Street  and  Park  Avenue,  to 
which  all  friends  of  the  deceased  engineer  are  invited.  After  the  ser- 
vice, a  special  car  will  carry  to  Woodlawn,  over  the  Harlem  branch 
of  the  New  York  Central,  all  who  desire  to  see  the  body  committed 
to  the  receiving  vault  there. 


BOOSTER  REGULATION.— To  obtain  a  nearly  straight  external 
characteristic  of  a  booster  is  the  object  of  a  patent,  granted  October 
28  to  Harold  Edwards.  A  series  booster  is  driven  by  a  direct-con- 
nected shunt  motor  and  supplied  with  two  au.xiliary  windings ;  one 
of  these  windings  is  in  series  with  the  motor  field,  and  the  other  in 
series  with  the  motor  armature  circuit.  By  these  means  it  is  stated 
the  external  characteristics  becomes  approximately  a  straight  line.  A 
similar  result  is  claimed  to  be  produced  by  a  method  patented  on 
the  same  dare,  to  H.  F.  T.  Erben  and  A.  F.  Knight,  according  to  which 
a  series  booster,  driven  by  a  belt  or  otherwise  from  a  shunt  motor, 
is  supplied  with  an  auxiliary  winding  connected  with  a  source  of 
constant  potential — for  example,  across  the  mains  of  the  distributing 
system  including  the  booster. 


WIRELESS  TELEGRAPHY  ON  SOUTH  AMERICAN 
COAST. — It  is  stated  that  the  United  Fruit  Company  has  made  ar- 
rangements to  use  the  wireless  telegraph  system  in  connection  with 
the  operation  of  its  fruit  vessels  in  Central  America.  There  is  now 
no  telegraphic  system  to  or  between  the  fruit  ports  of  Central 
America.  The  company  will  establish  two  stations,  one  at  Bocas  del 
Toro,  Colombia,  and  the  other  at  Port  Limon,  Costa  Rica.  These 
are  100  miles  apart.  The  experiments  will  be  conducted  by  the  com- 
pany itself,  under  the  charge  of  Mr.  M.  Musgrove,  who  has  been 
laying  the  telephone  wires  for  the  company  in  Colombia  and  Costa 
Rica.  The  company  has  built  300  miles  of  telephone  line  in  Costa 
Rica,  connecting  Port  Timor  with  all  the  towns  and  stations  with 
which  the  United  Fruit  Company  does  business.  It  will  build  about 
the  same  mileage  in  Colombia. 


SIGNAL  FOR  ELECTRIC-CAR  CROSSINGS  IN  LEIPZIG.— 
Consul  B.  H.  'Warner  sends  the  following  from  Leipzig :  Until  a 
lew  months  ago,  the  method  in  vogue  in  this  city  of  avoiding  acci- 
dents at  crossings  of  electric  street  railways  was  either  to  station  a 
flagman  at  the  crossings,  or  to  have  the  conductor  run  forward  to 
see  if  the  other  line  was  clear.  An  automatic  signal  lantern  has  been 
introduced  by  the  street  railway  company,  which  does  away  with  these 
inconvenient  methods.  The  lantern  consists  of  two  boxes,  arranged 
one  above  the  other,  each  having  two  sides  fitted  with  red  and  the 
other  two  with  green  glass,  the  red  being  above  the  green.  The  cars 
on  one  line  cause  the  incandescent  lamps  in  the  upper  box  to  burn ; 
the  cars  on  the  other  line,  the  lamps  in  the  lower  one.  This  causes, 
owing  to  the  arrangement  of  the  gla:>s  in  the  boxes,  a  green  light  to 
appear  to  the  first  line,  which  indicates  "free  passage,"  and  a  red 
light  to  the  second  line,  which  means  "stop."  Signals  are  also  visible 
in  day  time,  as  reflectors  shut  out  the  light  of  the  sun.  and  the  lantern 
is  well  lighted  from  the  inside. 


DYNAMO  EXCITATION  WITHOUT  FIELD  WINDING.— 
Two  patents,  granted  October  28  to  Harold  W.  Buck,  relate  to  a  sys- 
tem whereby  the  field  winding  of  direct-current  machines  ma>  be 
dispensed  with.  The  principle  consists  in  connecting  condensers  in 
the  armature  circuit  in  such  a  manner  that  the  currents  therein  will  be 
leading  with  respect  to  the  impressed  e.  m.  f.,  and  will,  therefore,  have 


a  component  m.  m.  f.  in  the  same  direction  as  the  required  field- 
exciting  m.  m.  f.  In  an  example  described,  the  armature  is  connected 
at  three  equidistant  points  to  collector  rings,  which  in  turn  are  con- 
nected to  the  three  terminals  of  a  three-phase  transformer,  in  the 
secondary  of  which  is  a  condenser  of  the  three-phase  type.  The 
number  of  turns  of  secondary  in  circuit  with  the  condensers  can  be 
\  aried,  thereby  varying  the  capacity  effect  of  th(.  condenser,  and  con- 
sequently the  field  excitation  and  machine  volt  .^e.  In  construction 
the  machine  would  resemble  a  rotary  converter,  <,ne  side  of  the  arma- 
ture being  connected  to  a  commutator  in  the  u  ual  manner  and  the 
other  side  tapped  at  regular  intervals  and  connected  to  collector  rmgs, 
which  in  turn  are  connected  to  condensers — either  directly  or  with 
a  transformer  interposed,  as  above  described,  to  enable  the  machine 
voltage  to  be  simply  regulated.  With  the  transformer  the  size  of 
the  condensers  may  also  be  greatly  reduced. 


THE  I  ON  DON  TUBE  QUARREL.— .\  cable  dispatch  from  Lon- 
don, of  November  4,  says  :  The  acrimonious  controversy  arising  from 
the  Morgan-Yerkes  "tube"  rivalry  was  added  to  last  evening  by  a 
statement  given  out  for  publication  by  George  White,  chairman  of 
the  London  United  Tramways.  Mr.  White  characterizes  as  a  "myth" 
one  of  the  assertions  in  the  letter  from  the  Morgans,  printed  in  the 
Times  on  Saturday,  declares  that  another  statement  in  the  letter  is 
"not  a  fact,"  and  concludes  as  follows :  "The  facts  are  that  after  an 
experience  of  the  methods  of  Messrs.  Morgan,  extending  over  four 
months  and  culminating  in  their  insolent  message  to  us  through  their 
solicitor  that  they  absolutely  declined  to  discuss  our  proposals,  we 
determined  that  nothing  on  earth  should  induce  us  to  continue  busi- 
ness relations  with  that  firm."  The  principals  now  seem  inclined  to 
drop  the  newspaper  campaign.  Yesterday  Edgar  Speyer  said :  "I 
deprecate  all  such  press  controversies.  We  certainly  should  never 
have  appeared  in  print  but  for  the  harsh  words  of  Sir  Lewis  Mclver 
in  the  House  of  Commons  debate,  which,  coming  from  the  chairman 
of  the  tubes  committee,  might  easily  have  been  misunderstood.  Since 
his  letter  to  the  Times,  entirely  exonerating  my  firm  of  any  imputa- 
tion of  improper  dealings,  the  matter,  so  far  as  we  are  concerned,  is 
ended."  Sir  Lewis  Mclver,  in  the  debate  in  the  House  of  Commons 
on  October  29,  described  the  transaction  of  the  United  Tramways  as 
"a  scandal  without  precedent  in  committee  work."  Later  he  wrote 
to  the  Times  saying  he  believed  that  the  company  had  acted  within 
its  rights. 


Letter  to  the  Editors. 


Proposed  Electrochemical  Units. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — I  have  read  with  much  interest  the  account  of  the  system  of 
electrochemical  units,  proposed  by  Mr.  Alfred  H.  Cowles.  There  is 
no  question  but  that  the  relation  he  has  discovered  is  very  interest- 
ing, and  the  coincidence  remarkable.  Coincidences  in  physics  can 
never  be  lightly  treated.  An  instance  of  this  is  the  case  of  the  electric 
theory  of  matter  which  was  first  put  forth  in  the  Electrical  World 
in  1891.  It  was  there  shown  that  the  tensile  strength,  rigidity  and 
compressibility  of  the  puio  metals  Lad  such  values  as  they  would 
have  if  all  atoms  were  electrically  charged,  and  consequently  the 
theory  was  put  forward  that  all  atoms  were  electrically  charged,  and 
that  these  charges  were  sufficient  to  account  for  all  the  phent.  mena  of 
matter.  At  that  time  it  was  objected  that  this  relation  was  merely  a 
coincidence ;  in  fact,  the  editorials  commenting  on  it  described  it  as 
merely  a  remarkable  coincidence.  Such  was  the  p-ejudice  against  the 
idea  that  conducting  bodies  contained  charges  inside  of  them 
that  it  was  not  until  I  had  further  appliea  the  theory  to  determine  the 
relation  between  sound  velocity  and  electric  conductivity,  and  had  dis- 
covered the  rotation  of  the  ions  in  a  magnetic  field,  the  relation  be- 
tween magnetic  rotation  and  absorption,  between  electromotive  force 
and  osmotic  pressure,  and  similar  relations,  tnat  the  theory  finally 
obtained  a  hearing.  Of  its  later  developments  it  is  unnecessary  to 
speak,  but  at  the  present  time  it  is  safe  to  say  that  no  physical  theory 
is  more  generally  accepted  than  the  electrical  theory  of  matter. 

Having  seen  thus  that  coincidence  in  physics  may  lead  to  impo"tant 
developments  in  theory,  it  must  be  pointed  out  that  care  should  be 
observed  to  note  whether  the  coincidences  are  really  physical  and  not 
merely  temporal.  A  physical  coincidence  is  one  which  holds  irre- 
spective of  the  date  at  which  the  experiment  took  place  and  can  be 
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reproduced  at  any  time.    A  temporal  coincidence  is  one  which  depends 
upon  the  time  at  which  the  experiment  is  made. 

Let  us  apply  this  to  Mr.  Cowles's  proposed  units.  The  coincidence 
which  he  discovered  is  based  upon  the  relation  between  the  amount 
of  hydrogen  in  a  cubic  meter  at  atmospheric  pressure  and  the  amount 
of  hydrogen  liberated  per  coulomb  of  electricity.  We  can  see  at 
once  that  this  coincidence  is  not  a  physical  one  for  the  reason  that 
atmospheric  pressure  is  a  temporary  thing.  In  the  carboniferous  age 
the  atmospheric  pressure  was  probably  much  higher  than  it  i=  now. 


One  million  years  from  to-day  the  atmospheric  pressure  will  prob- 
ably be  much  less  than  it  is  now.  Consequently,  Mr.  Cowles's  re- 
lations must  be  merely  coincidences  and  not  the  expression  of  any 
physical  law,  and  cannot,  therefore,  serve  as  a  proper  basis  of  a  system 
of  units. 

Nevertheless,  it  is  a  fact  that  Mr.  Cowles's  relation  is  an  extremely 
convenient  and  fortunate  one,  and  one  adapted  to  greatly  facilitate 
the  labor  of  calculations  in  electrolytic  work. 

Old  Point  Comfort,  Va.  Regin.\ld  A.  Fessekdek. 


Dynamos.  Motors  and  transformers. 

Compensation  for  the  Phase  Shifting  in  Induction  Motors. — Osnos. 
— An  illustrated  article  on  a  new  method  which  is  different  from  that 
of  Goergcs  or  of  Hcyland.  One  essential  point  is  that  he  supplies  the 
secondary  part  directly  with  current  of  the  frequency  corresponding 
to  the  slip ;  this  can  be  done  through  a  few  points  which  arc  fixed  with 
respect  to  the  secondary  part,  while  another  set  of  fixed  points  is 
short-circuited.  The  change  of  the  exciting  current  from  the  fre- 
quency of  the  network  to  the  frequency  of  the  slip,  is  accomplished 
automatically.  Assume  an  ordinary  two-pole  direct-current  machine 
with  stationary  poles  and  revolving  armature.  If  the  brushes  are 
revolved,  then  in  an  external  circuit  connecting  them  there  is  an 
alternating  current,  the  frequency  of  which  equals  the  number  of 
revolutions  of  the  brushes,  while  the  phase  corresponds  to  the  posi- 
tion of  the  brushes  with  respect  to  the  poles.  The  brushes  may  form 
any  angle  with  each  other;  if  there  are  several  brushes  and  all  are  re- 
volved with  the  same  speed,  alternating  currents  are  obtained  between 
any  two  brushes,  all  the  currents  being  of  equal  frequency,  but  of 
different  phases.  The  mean  voltage  of  these  alternating  currents 
depends,  however,  upon  the  speed  of  the  armature  and  upon  the  dis- 
tance between  the  brushes.  If  the  machine  has  n  pairs  of  poles,  the 
frequency  of  the  alternating  current  is  n  times  the  number  of  revolu- 
tions of  the  brushes.  Hy  means  of  the  commutator  and  revolving 
brushes  with  a  direct  current  dynamo,  one  therefore  gets  an  alter- 
nating current,  the  voltage  and  freqiicncy  of  which  are  entirely  inde- 
pendent of  each  other.  It  is  therefore  i)ossiI)Ie  to  get  a  current  of  any 
frequency  at  high  speeds  of  the  field,  hence  with  small  dimensions 
of  the  machine.  In  the  adjoining  Fig.  i,  let  p  be  the  primary  and  r 
/ 


KKi.    I.  — (OMPF.NSATINC   FOR    PHASE   SHIFTINT, 

I  Ik-  secondary  of  a  two-pole  induction  motor.  The 'primary  winding 
is  oonmc'cd  with  a  direct  current  commutator,  it.  on  which  there 
are  slidinii  iliree  hruslu-s  wliich  form  with  each  other  angles  of  120 
(leg.;  they  are  mechanically  and  electrically  coupled  with  the  secon- 
dary. I'rom  these  brushes  the  exciting  current  is  supplied  lo  three 
poiiiis  of  tin-  s(-i-,itiil;ii  V      If  the  priman."  is  supplied  with  polyphase 


currents,  a  rotary  field  is  produced,  which  in  its  motion  cuts  the  pri- 
mary winding  with  synchronous  speed.  At  any  speed  of  the  rotor 
the  voltage  between  the  brushes  varies  with  a  frequency  which  is 
exactly  proportional  to  the  slip.  Hence  at  any  speed  frequency  of  the 
current  supplied  to  the  secondary  equals  the  frequency  of  the  secondary 
r 
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FIG.   2. — COMl'F.NSATING   FOR   PHASF.   SHIFTING. 

e  in.  f..  so  that  the  principal  condition  for  the  existence  of  a  torque 
at  any  speed  is  fulfilled.  In  order  to  enable  the  main  power  currents 
induced  by  the  slip  to  combine  with  each  other  without  going  through 
the  brushes,  three  symmetrical  points,  i.  2.  3.  are  connected  with  each 
other  by  adjustable  resistances,  vc,  which  serves  as  ordinary  starting 
resistances  when  the  motor  is  started  and  which  are  short-circuited 
during  normal  operation.  These  three  points  are  situated  symmetri- 
cally with  respect  to  the  three  points  at  which  the  currents  arc  intro- 
duced. He  thinks  that  his  principle  may  be  of  special  advantage  for 
the  compensation  of  the  phase  difference  in  existing  plants  with  a  low 
power  factor,  and  for  large  new  machines  in  which  it  is  desirable  to 
avoid  a  special  direct  current  winding  with  commutator  on  the  ma- 
chine itself.  According  to  this  principle,  it  is  possible  to  take  the  ex- 
citing current,  not  from  the  primary',  but  from  a  separate  exciting 
machine,  «,  shown  in  Fig.  2,  which  is  built  entirely  like  the  primary.  />, 
in  Fig.  I.  It  consists  of  a  laminated  iron  ring  in  which  is  embedded 
the  direct  current  winding  leading  to  the  commutator.  The  winding. 
M,  is  connected  at  three  points  with  the  network,  and  the  three  brushes. 
b,  are  connected  with  the  secondary,  r.  The  secondary,  r,  and  the 
primary.  /».  are  made  like  in  an  ordinary  induction  motor.  In  order  to 
red\icc  the  voltage  and  the  number  of  commutator  segments,  the  trans 
former,  t,  is  provided.  Instead  of  using  a  separate  transformer  one 
may  provide  two  windings  on  the  exciting  machine,  the  one  with  many 
windings  being  connected  to  the  network,  the  other  with  a  few  wind- 
ings to  the  commutator.  As  the  commutator  voltage  of  the  exciting 
machine  is  proportional  to  the  synchronous  speed  of  the  field,  the 
strength  of  the  latter,  and  hence  the  iron  and  copjKr  required  for  the 
exciting  machine,  may  be  small,  so  that  no  more  material  is  required 
than  in  the  exciting  transformer  used  in  other  methods.  The  me- 
chanical coupling  of  the  exciting  machine  with  the  induction  motor 
can  be  made  in  different  ways,  one  of  which  is  shown  in  Fig.  3.  /» and 
and  r  are  again  the  primary  and  secondary,  respectively,  of  an  ordi- 
nary induction  motor,  which  is  provided  with  slip  rings,  R,  and  start- 
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ing  resistances,  w.  On  the  other  side  there  are  two  other  slip  rings 
which  are  connected  with  the  secondary  and  serve  for  providing  the 
exciting  current.  The  brushes,  b,  are  at  rest  and  transmit  the  excit- 
ing current  to  the  slip  rings  on  the  right  from  the  exciting  machine, 
k,  mounted  on  the  axle.  A,  and  itself  provided  with  three  slip  rings, 


FIG.   3. — COMPENSATING   FOR  PHASE   SHIFTING. 

which  are  connected  with  the  lines.  If  the  primary  is  movable,  the 
arrangement  is  greatly  simplified,  because  the  slip  rings  of  the  excit- 
ing machine  and  those  on  the  right  of  the  main  machine,  as  also  their 
brushes,  become  superfluous. — Elek.  Zeit.,  October  16. 

Commutation. — Rothert. — A  very  long  theoretical  article  on  the 
theory  of  commutation,  illustrated  with  numerous  diagrams.  His 
theory  is  based  on  the  assumption  that  the  breadth  of  a  brush  is 
exactly  equal  to  that  of  a  segment  and  that  the  insulation  between 
the  segments  is  infinitely  small.  As  a  basis  for  his  investigation  he 
makes  the  condition  that  the  position  of  the  brushes  is  assumed  to  be 
fixed  and  independent  of  the  load.  The  formation  of  sparks  at  the 
commutator  depends  mainly  on  the  "spark  voltage,"  i.  e.,  upon  the 
voltage  existing  at  tjie  instant  when  the  connection  between  the  seg- 
ment and  the  rim  of  the  brush  is  broken,  and  also  upon  the  current 
per  brush.  While  in  the  calculation  of  the  so-called  "reactance 
voltage,"  and  in  some  theories  the  contact  resistance  between  brush 
and  segment  is  assumed  to  be  constant,  the  author's  method  does  not 
make  this  assumption,  which,  indeed,  is  wrong,  as  the  contact  re- 
sistance is  first  infinitely  large  and  then  decreases  to  a  minimum 
which  depends  upon  the  conductivity  of  the  brush,  and  later  increases 
again  and  becomes  infinitely  large.  He  discusses  by  a  graphical 
method  the  curve  representing  the  current  in  the  short-circuited  coil 
as  function  of  the  time.  With  no  self-induction  in  this  coil,  this 
curve  is  a  straight  line,  while  with  increasing  self-inducton  the  curve 
becomes  more  and  more  bent.  To  obtain  good  commutation  it  is 
necessary  to  get  this  curve  as  nearly  as  possible  a  straight  line.  This 
can  be  accomplished  by  three  means :  either  by  decreasing  the  self- 
induction  or  by  increasing  the  brush  resistance  as  a  whole,  or  by 
using  composite  brushes  of  such  a  construction  that  the  first  parts 
of  a  brush  have  a  better  conductivity  than  the  last  part.  For  instance, 
he  shows  that  if  the  total  resistance  of  the  brush  is  the  same  in  two 
cases,  the  commutation  is  much  poorer  for  a  uniform  brush  than  for  a 
brush  in  which  the  first  third  has  twice  the  specific  conductivity  of  the 
two  last  thirds.  The  ideal  case  would  be  to  use  a  brush  the  conduc- 
tivity of  which  varies  continually  from  point  to  point  in  the  form 
of  a  parabola.  This  cannot  be  accomplished  in  practice,  but  he 
recommends  to  divide  a  brush  in  two  or  more  parts  of  different  con- 
ductivity and  to  choose  the  resistances  of  the  different  parts  in  such 
a  way  that  their  reciprocal  values  approximate  nearly  a  parabola.  He 
has  not  examined  his  conclusion  experimentally,  but  says  there  can- 
not be  any  doubt  concerning  its  exactness.  He  mentions,  how- 
ever, that  the  Schuckert  Company  uses  composite  brushes  consisting 
partly  of  copper  and  partly  of  carbon.  The  fundamental  differential 
equation  of  the  theory  of  Commutation  is  developed,  and  the  solution 
is  given  graphically,  but  not  analytically. — Elek.  Zcit.,  September,  25, 
October  2. 

REFERENCE. 

Voltage  Drop  in  Polyphase  Generators. — Kesselring. — A  brief 
article  on  the  predetermination  of  the  voltage  drop  in  polyphase  alter- 
nators. There  are  in  use  two  different  methods,  the  one  by  Rothert, 
based  on  the  combination  of  the  ampere  windings  in  armature  and 
field,  the  other  by  Eschenburg,  based  on  the  combination  of  e.  m.  f.'s 


generated  b>  the  field  system  and  induced  by  self-induction.  He 
.shows  that  the  two  methods  are  not  quite  correct  in  principle.  He 
points  out  that  the  ampere  windings  of  the  armature  must  be  decom- 
posed into  two  components,  one  for  the  middle  point  of  the  pole  and 
the  other  for  the  middle  point  between  two  poles.  He  gives  several 
diagrams. — Elek.  Zeit.,  October  2. 

Lights  and  Lighting. 

Incandescent  Lamps. — Wika.nder. — .\  communication  m  which  he 
supports  the  suggestion  of  Lummer  (recently  noticed  in  the  Digest), 
to  use  incandescent  lamps  at  higher  than  the  "normal"  voltage,  as  it 
is  more  economical  to  use  three  overheated  lamps  each  of  300  hours 
life,  instead  of  one  normally  burning  lamp  of  1,000  hours  life.  He 
points  out  that  the  "normal"  power  should  be  that  at  which  the 
economy  is  a  maximum,  t.  e.,  when  there  is  a  certain  equilibrium  be- 
tween the  cost  for  lamp  renewals  and  that  of  the  price  of  the  current ; 
10  or  I;,  years  ago  the  economy  was  highest  for  3  to  3.6  watts  per 
candle;  since  that  time  a  lamp  which  is  operated  with  this  power  is 
said  to  be  burning  normally.  Since  that  time  the  price  of  lamps  has 
decreased  to  one-third  or  one-fifth  the  former  price  and  at  the  same 
lime  the  construction  of  the  lamps  has  become  better,  and  this  shows 
that  the  highest  economy  will  now  nc  longer  be  at  the  same  point  as 
before.  In  most  cases  a  life  of  100  to  150  hours  should  now  be  more 
favorable  than  a  life  of  300  hours.  More  data  are  required  to  decide 
the  exact  point.  The  cost  of  attendants  for  renewals  should  be  taken 
into  account.  He  points  out  that  if  this  proposal  would  be  followed, 
it  would  be  possible  to  allow  a  larger  voltage  drop  in  the  network, 
and  that  would  mean  a  cheaper  network. — Elek.  Zeit.,  October  9. 

POWER. 

British  Power  Plant. — A  long  illustrated  article  on  the  supply  sys- 
tem of  the  Midland  Electric  Corporation  for  Power  Distribution.  The 
plant  has  just  commenced  operation  and  is  still  incomplete,  the  works 
furnishing  at  present  power  to  oi.e  tramway  company  only,  but  pro- 
vision has  been  made  for  a  large  and  varied  load  The  power  house 
is  situated  nearly  at  the  centre  of  the  district  to  be  supplied,  and  coal 
is  very  cheap  there.  The  radius  over  which  the  company  supplies 
power  is  about  7  miles.  The  plant  contains  at  present  two  8oo-kw. 
and  one  1,500-kw.  alternators,  there  being  room  for  two  more  sets 
of  the  larger  size.  The  alternators  generate  two-phase  currents 
directly  at  7,500  volts.  The  most  interesting  part  of  the  plant  is  the 
new  Ferranti  switchgear,  used  for  the  first  time  at  this  plant  for 
"extra  high"  voltages.  It  embodies  the  advantages  of  the  cellular, 
backless  and  single-pole  construction,  and  remains  almost  as  compact 
as  the  ordinary  Ferranti  board  for  lower  pressures:  but  in  a  separate 
editorial  note  the  opinion  is  expressed  that  for  general  use  it  might  be 
too  expensive.  The  switchgear  is  described  in  detail  and  illustrated. 
It  includes  oil-break  switches  of  new  design  and  a  modification  of 
the  Ferranti  oil-break  fuse.  The  switches  are  on  the  divided-break 
system.  The  main  contact  outside  the  oil  container  breaks  circuit 
first,  and  the  final  break  is  in  shunt  with  this,  taking  place  at  seven 
blades  within  the  oil  vessel,  each  of  the  blades,  together  with  the  cor- 
responding clip  contact  being  fixed  to  the  interior  of  the  vessel,  con- 
stituting as  it  were  a  double-break  switch,  so  that  the  spark  is  divided 
among  14  breaks  in  series  and  all  under  oil.  In  switching  off,  the 
handle  while  being  turned  to  break  the  main  contacts  winds  up  a 
spring,  which  releases  suddenly  and  rotates  the  ambroin  sleeve  carry- 
ing the  contact  blades.  In  switching  on  there  is  a  synchronising  con- 
tact at  half-cock,  but  the  break  does  not  pass  through  this  inter- 
mediate stage.  The  box  containing  the  oil  and  the  shunt  blades  is  of 
porcelain  and  is  entirely  enclosed ;  the  main  break,  which  is  at  the 
back  of  this  and  therefore  at  the  end  of  the  compartment  of  the 
switchboard  containing  the  switch,  i-  also  quite  inaccessible  until  the 
whole  piece  of  apparatus  is  withdrawn  and  contact  is  thus  b'"oken. 
Distribution  of  current  to  the  consumers  takes  place  in  three  ways: 
directly  from  the  substations  at  200  volts  two  phase ;  from  street 
transformers  fed  at  2,700  volts  from  the  substations  and  delivering 
at  200  volts  two-phase  to  the  consumers'  networks ;  and  from  a  single 
rotary  converter  substation  at  500  volts  direct  current  for  tramways. — 
Lond.  Elec.  October  3,  10. 

REFERENCE. 

Gas  Engines  and  Waste  GajrJ.— Perkins.— An  illustrated  article 
on  electrical  stations  in  Germany,  operated  by  gas  engines,  supplied 
with  waste  blast  furnace  gases. — Elec.  Rev..  October  25. 
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Traction. 

Aurora,  Elgin  &  Chicago  Railway. — .\  descrption  of  this  high-speed 
road  on  which  speeds  of  from  65  to  80  miles  per  hour  can  be  made  with 
safety.  The  regular  speed  figured  upon  is  65  miles  per  hour,  with  an 
acceleration  of  2  miles  per  hour  per  second.  The  line  is  80  miles 
long.  Each  car  is  equipped  with  four  125-hp  motors.  When  accelerat- 
ing at  the  rate  given  above,  the  motors  require  300  amperes  each. 
Current  is  taken  from  the  third  rail,  placed  6  3/16  ins.  above  the  top 
of  the  track  rails  and  19]/%  ins.  outside  the  nearest  track  rail.  The 
rails  weigh  80  lbs.  per  yard,  and  the  third  T  rail  100  lbs.  per  yard. 
Power  is  transmitted  at  26,000  volts.  All  switching  is  done  on  the 
high  voltage  side  of  the  step-up  and  step-down  transformers.  Full 
particulars  are  given  of  the  transmission  system.  Six  hundred  volts 
are  used  on  the  trolley  wire. — St.  R'y  Jour.,  October  4,  and  Int.  Ed., 
October. 

Three-Cent  Fares  in  iJetruit. — ,'\  statistical  article.  As  Detroit  is 
the  only  city  in  the  United  States  where  a  three-cent  fare  is  charged, 
particulars  of  the  experience  are  of  interest.  The  experience  in  De- 
troit indicates  that  low  fares  do  not  increase  the  traffic  and  gross 
receipts  enough  to  compensate  for  the  lower  revenue  per  passenger, 
and  that  a  slightly  higher  fare  will  be  readily  paid  by  passengers  to  a 
line  which  gives  a  more  direct  and  hence  a  quicker  service. — St.  R'y 
Jour.,  October  4,  and  Int.  Ed.,  October. 

Freight  and  Express  on  Interurban  Electric  Railways. — Lang. — A 
description  of  the  development  of  this  feature  of  the  interurban  serv- 
ice, with  special  reference  to  the  cxperienc  of  the  Ohio  companies. 
Schedules  have  been  arranged  on  the  several  roads  so  that  the  freight 
cars  are  run  at  such  hours  of  the  day  and  night  as  not  to  interfere 
with  the  regular  schedules  of  passenger  cars  and  at  the  same  time 
not  to  overcrowd  the  tracks  in  the  freight  station.  This  gives  the 
service  the  character  of  an  express  rather  than  an  ordinary  freight 
system.  One  of  the  companies  operates  six  freight  trains  daily,  and 
each  of  the  others,  two  trains  a  day.  Besides  these  regular  runs 
extra  cars  are  frequently  used.  Regular  freight  cars  are  used  on  all 
of  these  roads.  An  interesting  feature  of  the  experience  in  this 
particular  field  is  the  fact  that  the  small  dealers  in  the  towns  within 
reach  of  Toledo  make  a  specialty  of  ordering  their  supplies  by  tele- 
phone, giving  instructions  at  the  same  time  to  ship  them  over  the 
electric  lines.  This  arrangement  has  the  advantage  of  pennitting 
the  dealer  to  make  daily  requisitions  upon  the  wholesale  houses  and 
securing  delivery  the  same  day.  As  the  result  of  an  exhaustive  ex- 
amination of  the  subject,  the  writer  concludes  that  the  value  of  an 
ordinary  electric  road  does  not  depend  upon  its  ability  or  capacity  to 
carry  freight  or  express,  although  its  value  is  greatly  enhanced 
thereby.  He  believes  that  it  should  develop  the  freight  and  express 
business  as  rapidly  as  possible,  but  that  it  should  not  become  involved 
or  sacrifice  the  regular  passenger  business  until  it  is  well  assured  that 
the  freight  will  prove  a  profitable  branch.  The  article  is  illustrated 
with  a  number  r>f  photographic  reproductions,  showing  the  class  of 
cars  used  on  the  lines  described  and  also  the  forms  which  are  em- 
ployed in  the  accounting  departments  of  the  several  concerns. — St. 
R'y  Jour.,  October  4,  and  Int.  Ed.,  October. 

Suburban  Traffic  Conditions  of  London. — Dawson. — ,\n  article 
in  which  he  first  gives  a  tabic  showing  the  area  and  square  miles  of  the 
County  of  London  and  the  City  of  London,  with  the  population  for  the 
last  three  decades.  The  surface  transportation  facilities  in  the  centre 
of  the  city  arc  extremely  poor,  as  the  existing  busses  are  neither  con- 
venient nor  economical  in  time,  and  tramways  are  not  looked  upon 
with  favor.  The  result  is  that  thoro  have  been  a  large  number  of  tube 
lines  built.  The  writer  gives  a  table  showing  the  existing  tube  rail- 
ways and  tramways  in  London  with  the  train  miles  run.  miles  of  route 
and  passengers  carried  during  1901.  The  efifcct  of  the  tube  railways 
and  tramways  has  been  to  reduce  largely  the  suburban  business  on 
the  steam  railroads,  not  only  in  London,  but  throughout  Great 
Britain.  This  competition  is  being  severely  felt.  The  only  salvation 
of  the  steam  railroads  seems  to  be  the  installation  of  an  electric 
suburban  service.  This  will  be  very  expensive  as  the  capital  charges 
on  the  existing  steam  roads  are  now  very  high,  but  the  writer  sees 
no  other  course.  To  indicate  what  can  he  done  in  this  respect  he  cites 
the  suburban  business  of  the  London,  Brighton  &•  South  Coa-^t  Rail- 
way, and  gives  the  names  of  some  sixteen  statii>ns,  most  of  them 
within  a  radius  of  i'  ^  miles  from  the  London  Bridge  station,  with  time 
taken  by  the  present  steam  train--  and  average  ';pocd  in  miles  per  hour. 
The  effect  of  electrical  equipment  on  the  distribution  of  the  popula- 
Uou    in    London    will    he   very   considerable,   as    shown   by   statistics 


quoted,  which  indicate  a  great  congestion  of  population  within  the  city. 
These  people,  he  believes,  could  be  so  rapidly  and  cheaply  moved  be- 
tween their  homes  and  places  of  business  by  electricity  that  they 
could  afford  to  reside  from  12  to  24  miles  from  the  city,  where  now 
they  cannot  go  farther  out  than  one-half  that  distance.  The  article  is 
illustrated  by  maps  showing  the  tramways,  tube  railways  and  steam 
railways  in  the  city  of  London,  and  a  number  of  smaller  maps  giving 
the  routes  of  some  of  the  principal  London  suburban  steam  railroad 
systems. — St.  R'y  Jour.,  October  4,  and  Int.  Ed.,  October. 

Boston  and  IVorccster  Electric  Railway. — A  description  of  this  new 
electric  railway  connecting  two  important  cities,  about  40  miles  apart 
in  New  England.  Entrance  into  each  city  will  be  secured  over  the 
local  tramway  system  and  running  time  between  centres  of  cities  will 
be  two  hours ;  the  fare  will  be  35  per  cent,  of  the  steam  railroad  fare. 
The  rails  are  in  60-ft.  lengths  and  weigh  72  lbs.  per  meter.  Very  heaN-y 
poles  are  used.  The  power  will  be  generated  in  one  station,  and  will 
be  transmitted  at  13,200  volts  and  25  cycles.  The  generators  are  of  the 
fly-wheel  type.  The  power  house  is  the  largest  in  New  England; 
full  particulars  are  given.  The  substations  contain  400  kilowatt 
rotaries.  The  cars  are  equipped  with  four  50-hp  motors. — 5"/.  R'y 
Jour.,  October  4.  and  Int.  Ed.,  October. 

REFERENCE. 

Power  Houses. — Kerr. — .\n  article  on  the  design  of  power  plants 
for  interurban  railways  and  the  general  principles  underlying  it 
Among  the  power  plant  features  which  seem  to  require  better  en- 
gineering than  is  now  usually  practiced  are  type  and  sufficiency  of 
power  house  construction,  feed-water  purification,  feed-water  saving, 
furnace  sufficiency,  steam  piping,  protective  device  for  electric  circuits 
and  the  proper  correlation  of  every  feature  with  each  of  the  others. — 
St.  R'y  Jour.,  October  4,  and  Int.  Ed.,  October 

Installations.  Systems  and  Appliances. 

Electric  Poiver  and  Light  in  Harbor. — I-ancner. — .\  long  illustrated 
description  of  the  electric  installation  in  the  Emden  harbor  in  Ger- 
many. There  are  two  65-kw  and  one  135-kw  direct-current  dynamos, 
the  voltage  being  500  ;  there  is  also  a  battery  giving  370  amperes  in  one 
hour.  For  lighting,  the  three-wire  system  with  440  volts  between  the 
outers  is  used,  the  middle  wire  being  earthed.  The  motors  are  oper- 
ated at  500  volts.  Power  is  used  for  the  operation  of  five  cranes  and  a 
coal  conveyor.  Each  crane  is  built  for  a  normal  load  of  2.500  kg,  but 
iTiay  carry  loads  of  3,250  kg;  each  crane  is  operated  by  two  series 
motors.  The  construction  of  the  cranes  and  the  conveyor  is  described 
and  illustrated. — Elck.  Zeit..  October  2,  y. 

Electro-Physics  and  Magnetism 

Radioactivity. — Elster  and  Geitel. — .\n  account  of  researches  in 
which  they  investigated  the  fact  that  any  conductor  becomes  radioac- 
tive when  charged  and  exposed  to  air,  especially  when  the  air  is  con- 
tained in  a  closed  subterranean  space.  To  shed  some  light  on  the 
origin  of  this  radioactivity,  they  have  made  experiments  with  air  en- 
closed for  three  weeks  in  a  boiler,  and  on  air  sucked  up  out  of  the 
ground.  If  the  activity  is  due  to  a  process  within  the  air  itself,  it 
will  be  evolved  in  the  boiler,  and  if  it  is  due  to  contact  with  the  earth, 
it  will  be  shown  in  the  air  sucked  up.  The  results  were  altogether 
in  favor  of  the  view  that  the  activity  of  the  air  in  a  cave  or  cellar  is 
due  to  contact  with  the  earth  and  to  exhalation  of  ground  air.  They 
now  claim  to  have  traced  two  distinct  sources  of  radioactivity,  one  of 
them  being  the  action  of  the  sun  upon  the  higher  strata  of  the  atmos- 
phere, and  the  other  being  the  exhalation  from  the  soil  of  air  which 
has  been  in  intimate  contact  with  it,  and  which  diflfuscs  up  through 
lapilliary  passages  in  the  ground. — Phys.  Zeit..  September  15:  ab- 
stracted in  Lond.  Elec,  October  10. 

Bccqucrcl  Ray  Photographs. — Elster. — A  description  of  the  sim- 
plest method  ot  obtaining  Becquerel  radiographs.  The  radioactive 
substance  is  obtained  by  exposing  negatively  charged  copper  wires  to 
the  air,  and  rubbing  off  the  surface  layer  after  exposure.  If  cotton 
batting  is  used  for  rubbing  it  off,  it  should  be  moistened  with  a  little 
hydrochloric  acid ;  this  is  afterwards  neutralized  with  ammonia  and 
climin.Ttcd  by  igniting  the  cotton  ;  the  activity  of  the  ashes  is  the  same 
as  that  of  the  cotton.  The  radioactivity  last  for  about  five  hours;  as 
its  loss  is  greatest  at  first,  the  exposures  must  be  made  as  soon  as 
possible.  To  save  time  it  is  advisable  to  substitute  a  piece  of  leather, 
moistened  with  ammonia,  for  the  cotton,  since  if  can  be  quickly  dried 
in  a  spirit  flatnc.  The  exposure  is  then  made  for  about  four  hours, 
and  the  leather  is  again  made  radioactive.  After  about  five  such 
repetitions,  good  radiographs  of  lead  stencils  are  obtained  through 
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aluminum  foil  o.i  mm.  thick.  The  radioactivity  of  the  exxposed  wires 
depends,  of  course,  to  a  great  extent  upon  the  weather.  Air  free 
from  mist  and  dust  is  specially  favorable ;  but  the  best  of  all  is  a  cellar 
free  from  dust,  and  the  author  has  found  that  the  leather  rubbed  over 
charged  wires  suspended  in  a  cellar  exerted  some  visible  action  upon 
a  fluorescent  screen.  He  points  out  that  the  whole  surface  of  the 
earth  is  practically  a  cathode. — Jahrbuch  f.  Photographic,  1902;  ab- 
stracted in  Lond.  Elec,  October  10. 

Induced  Radioactivity. — Sella. — An  account  of  experiments  in 
which  he  found  that  a  temporary  radioactivity  can  be  imparted  to  a 
spiral  spring  by  means  of  a  charged  rod  placed  in  its  axis  and  provided 
with  needle  points.  The  most  remarkable  circumstance  observed 
was  that  the  spring,  and,  indeed,  any  metallic  body  exposed  to  the 
"effluvium"  from  an  influence  machine  may  thus  be  made  radioactive 
even  if  positively  charged.  The  amount  of  radioactivity  acquired  de- 
pends largely  upon  the  state  of  the  atmosphere. — Nuovo  Cimcnto, 
August;  abstracted  in  Lond.  Elec,  October  10. 

Radioactivity  of  Polonium. — Behrendsen. — It  has  been  known  that 
if  pitchblende  is  powdered  and  ignited  in  a  porcelain  crucible,  and  the 
lid  is  kept  cool,  the  latter  is  covered  with  a  reddish-grey  deposit  which 
shows  a  strong  radioactivity.  The  present  author  proves  that  this 
deposit  consists  largely  of  polonium.  He  considers  it  definitely  estab- 
lished that  polonium  is  an  independent  element. — Phys.  Zeit.  Septem- 
ber 15;  abstracted  in  Lond.  Elec,  October  10. 

Attractive  Force  and  Magnetic  Induction. — Poucher. — A  brief  il- 
lustrated account  of  experiments  in  which  he  tested  whether  a  for- 
mula of  Kapp  for  the  relation  between  the  attractive  force  of  a  magnet 
upon  its  keeper,  the  magnetic  induction  and  the  geometrical  dimen- 
sions, holds  good  for  objects  not  in  immediate  contact  with  the  mag- 
net. He  finds  that  the  exact  relation  between  the  inductive  and  at- 
tractive force  given  in  this  formula  does  not  hold  for  objects  at  a 
distance  from  the  magnet,  but  so  far  as  his  observations  go  they  bear 
a  constant  relation  to  each  other.^ — Phys.  Rev.,  October. 

REFERENCE. 

Radium  Bromide. — An  article  in  which  he  gives  some  particulars 
on  the  properties  of  radium  bromide  and  on  the  flame  spectrum  of 
radium. — Phys.  Zeit.,  September  15;  abstracted  in  Lond.  Elec, 
October  10. 

ELECTRO-CHEMISTRY  AND  BATTERIES. 

E.  M.  F.  of  Ozone  Cells. — Brand. — An  account  of  an  investigation 
of  whether  the  heat  produced  by  the  decomposition  of  ozone — which, 
according  to  Berthelet  is  29,600-gram  calories  per  48  grams  of  ozone — 
can  be  utilized  wholly  or  in  part  for  the  production  of  electrical 
energy.  He  found  an  amount  of  energy  of  0.5  joule  per  coulomb 
The  total  work  of  ozonization  amounts  to  0.642  joule  per  coulomb,  so 
that  there  is  a  rather  high  electrical  efficiency.  Ann.  d.  Phys.,  No.  10, 
1902;  abstracted  in  Lond.  Elec,  October  10. 

REFERENCES. 

Alizarine  Industry.—SiuoN. — An  account  of  a  new  application 
of  electro-chemical  methods.  Alizarine  has  been  manufactured  from 
coal  tar,  but  up  to  the  present  the  methods  for  recovering  the 
chromium  salt  contained  in  the  mother  liquor  as  chromium  sulphate 
have  been  very  troublesome.  The  electrolytic  recovery  has  hitherto 
been  hindered  by  the  fact  that  no  diaphragm  was  found  that  would 
last.  This  difficulty  has  now  been  overcome  by  Leblanc's  invention  of 
diaphragms  consisting  of  25  per  cent,  alumina  and  75  per  cent,  silica, 
which  not  only  are  very  durable,  but  also  have  a  low  resistance. — 
Jahresher.  Phys.  Ver.,  Frankfurt,  1902;  abstract  in  Lond.  Elec, 
October  3. 

Zinc. — An  article  giving  a  review  of  the  various  patented  pro- 
cesses for  the  production  of  zinc  from  its  ores.  Sc  Am.  Sup., 
October  18. 

UNITS.  MEASUREMENTS  AND  INSTRUMENTS. 

Measuring  the  Insulation  Resistance  of  Direct  Current  Installa- 
tions.— Bruger. — An  illustrated  description  of  the  following  method 
for  measuring  the  insulation  resistance  of  a  direct-current  installation 
during  operation.  For  a  two-wire  system  the  arrangement  is  shown 
in  the  adjoining  diagram.  £  is  a  dynamo  supplying  lamps,  the  feeders 
being  indicated  by  I  and  H,  and  their  insulation  resistance  to  earth 
by  R  and  r  respectively.  To  measure  R,  a  convenient  point  on  H  is 
connected  to  the  positive  pole  of  a  storage  battery,  e,  while  its  nega- 
tive pole  is  connected  to  earth  through  an  adjustable  resistance,  W. 
The  same  point  on  H  is  also  connected  to  one  terminal  of  a  galva- 


nometer, G,  the  other  terminal  of  which  is  connected  to  earth.  If  the 
variable  resistance,  IV,  is  so  adjusted  that  no  current  flows  through  the 
galvanometer,  G,  then  the  insulation  resistance,  R,  is  equal  to  the 
resistance,  IV,  multiplied  by  the  ratio  of  the  e.  m.  f.,  E,  of  the  dynamo 
to  the  e.  m.  f.,  e,  of  the  battery.     This  latter  ratio  may  be  conveniently 
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chosen,  for  instance,  so  that  the  e.  m.  f.  of  the  battery  is  one-tenth 
the  voltage,  E,  of  the  plant ;  then  the  insulation  resistance,  R,  is  ten 
times  the  resistance,  W.  He  describes  a  conveniently  arranged 
apparatus  based  upon  this  principle. — Elek.  Zeit.,  October  9. 

Measuring  Instruments. — Field. — An  illustrated  British  Association 
paper,  in  which  he  describes  several  novelties  in  electrical  apparatus. 
The  first  described  is  a  "compensated  voltmeter,"  designed  for  indi- 
cating at  the  station  the  voltage  between  either  the  positive  or  nega- 
tive and  the  neutral  main  at  the  far  end  of  a  three-wire  feeder,  being 
compensated  for  the  feeder  drop,  no  matter  how  much  or  how  little 
the  network  may  be  out  of  balance.  This  instrument  has  already  been 
noticed  in  the  Digest.  He  then  describes  a  hot-wire  instrument 
which  will  read  amperes,  volts,  true  watts  hence  power  factors,  giving 
readings  consistent  with  one  another.  The  drop  of  voltage  across  the 
instrument  does  not  exceed  0.5  volt,  so  that  measurements  can  be 
made  by  it  on  motors  or  other  apparatus  while  connected  to  their 
normal  circuits,  thus  no  special  provision  for  higher  voltages  is  neces- 
sary when  making  such  tests,  '^he  instrument  is  essentially  for  work- 
shop and  testing-room  purposes,  not  for  switchboard  work.  The  con- 
nections of  this  particular  instrument  are  those  shown  in  the  adjoin- 
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measuring  instruments. 

ing  diagram.  Ri  anc  i?;  are  two  alternative  non-inductive  resist- 
ances of  different  carrying  capacities,  either  of  which  can  be  inserted 
in  the  main  circuit.  T  is  a  potential  transformer  with  three  secondary 
windings  giving  equal  voltages.  A  plug  arrangement  !s  attached  to 
the  instrument.  The  first  two  plug  holes  (from  the  left-hand  side) 
give  the  connections  necessary  for  the  determination  of  waits :  the 
third  converts  the  instrument  into  a  voltmete. ,  and  the  fourth  or  fifth, 
both  marked  a  in  the  figure,  ihto  an  ammeter,  special  calibration 
tables  being  employed.  With  the  plug  inserted  in  the  first  hole,  it  is 
practically  the  same  arrangement  as  his  compensated  voltmeter  modi- 
fied for  a  two-wire  circuit.  The  position  with  the  plug  in  the  second 
hole  is  the  same,  but  with  the  secondary  e.  m.  f.  of  the  transformer 
reversed.  If  the  instrument  is  calibrated  to  read  the  square  of  the 
voltage  at  its  terminals  in  each  case,  the  difference  of  the  two  readings 
is  a  measure  of  the  watts.  He  then  describes  a  fault  indicator  for 
tramway  circuits  ;  it  is  based  on  the  principle  of  the  Wheatstone  bridge. 
Finally  a  new  synchronizing  gear  is  described. — Lond.  Elec, 
October  3. 

REFERENCE. 

Measuring  the  Electrical  Resistance  of  Liquids. — Dinwiddie, — A 
brief  illustrated  description  of  a  very  simple  cell  for  determining  the 
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resistance  of  an  electrolyte  by  Kohjrausch's  method  for  laboratory  use 
by  students. — Phys.  Rev.,  October. 

Telegraphy,  Telephony  and  Signals, 

Magnetic  Detectors  in  Space  Telegraphy. — Wilson. — An  illustrated 
British  Association  paper  in  which  he  discusses  experiments  made 
by  Rutherford  and  himself  concerning  the  effect  of  high  frequency 
electric  currents  upon  magnetized  wires,  and  the  use  of  magnetic 
detectors  in  space  telegraphy  over  short  distances.  Marconi  has 
meanwhile  achieved  great  success  over  larger  distances. — Lond.  Elec, 
September  26. 

Miscellaneous. 

Electric  Response. — Bose. — An  abstract  of  a  British  Association 
paper  on  "electric  response  in  animal,  vegetable  and  metal."  The 
electric  response  is  a  measure  of  the  physiological  activity  of  the 
tissue,  and  is  generally  considered  to  be  "the  most  general  and  most 
delicate  sign  of  life."  These  response  phenomena  are  considered  to 
be  due  to  some  unknown  superphysical  "vital"  force  and  are  regu- 
lated as  beyond  the  region  of  physical  inquiry.  The  author  shows 
that  this  view  is  not  justified.  He  has  obtained  electric  response  in 
all  plants  and  by  all  their  organs;  when  the  plant  is  killed  by  poison 
or  hot  water  the  electrical  response  disappears.  The  electric  response 
is  also  present  in  the  inorganic  bodies,  such  as  metals.  The  responses 
in  plants  and  metals  are  modified  by  the  influence  of  external  condi- 
tions exactly  in  the  same  way  as  the  responses  of  animal  tissues  are 
modified.  There  is  not  a  single  phenomenon  in  the  response  in  muscle 
and  nerve  that  has  not  an  exact  parallel  in  the  response  of  metal  and 
plants.     He  notices  a  few  special  cases. — Lond.  Elec,  September  26. 


New  Books. 


Electric  Arc  Lighting.  By  Edwin  J.  Houston,  Ph.  D.,  and  A.  E. 
Kennelly,  Sc.  D.  Second  Edition,  Enlarged.  New  York:  Elec- 
trical World  and  Engineer.  437  pages,  172  illustrations.  Price, 
$1.00. 

The  second  e<lition  of  this  work  is  brought  up  to  date  by  the  ad- 
dition of  four  chapters,  the  subjects  of  which  are  enclosed  arc  lamps, 
series  alternating  arc  lighting  from  constant-current  transformers, 
multiple-circuit  arc-light  generators,  and  photometry  of  the  arc 
light.  The  descriptive  matter,  as  in  the  other  chapters,  is  accompanied 
with  numerous  illustrations. 

Jahruuch  des  Schweizerischen  Elektrotechnischen  Vereins. 
Mit  einer  Beilage  in  folioformat  enthaltend  die  Tabellen,  Statis- 
tik  iiber  Starkstromanlagen.     Zurich :  Jacques  Bollmann. 

The  annual  publication  of  the  Swiss  .Association  of  Electrical  En- 
gineers has  little  in  common  with  publication  of  similar  bodies,  and 
is  also  peculiar  in  that  the  greater  part  of  the  text  is  printed  in  two 
languages — German  and  French.  The  greater  portion  of  the  matter 
has  reference  rather  to  the  commercial  than  the  professional  aspect 
of  electrical  industries.  The  first  portion  opens  with  lists  of  oflficers 
and  members,  from  which  we  learn  that  there  are  160  company  mem- 
bers (members  anonynics)  and  280  individual  members  (membres 
effectifs).  Following  is  the  report  of  the  proceedings  of  the  general 
meeting,  including  reports  of  committees,  one  of  which  is  on  the 
Nernst  lamp  Among  the  subjects  discussed  at  this  meeting  was  a 
rode  of  rules  for  electrical  installation.  A  new  federal  law  on  the 
same  subject  was  also  discussed,  and  a  petition  adopted  asking  for 
certain  amendments  to  the  law. 

The  final  portion  of  the  volume  is  devoted  to  statistics,  including 
a  financial  statement  of  the  Swiss  central  station  and  electric  rail- 
way industry  A  list  is  given  of  Swiss  patent."?  granted  during  the 
year,  and  statistics  of  the  Swiss  telegraph  and  telephone  service 

In  the  final  pages  is  a  directory  of  the  professors  of  physics  and 
electrical  engineering  at  the  several  Swiss  universities  and  higher 
technical  .schools ;  a  directory  of  all  government  officials  having  con- 
tact with  the  electrical  industry;  a  directory  of  electrical  railways 
and  central  stations     The  directory  is  also  classified  by  Cantons. 

Statistics  in  great  detail  of  the  Swiss  central  stations  are  given  in 
a   folio  supplonioni   to  the  Jahrhuch 
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Opere  di  Galilto  Ferraris.  Pubblicate  per  Cura  Delia  Associa- 
zione  Elettrotecnica  Italiana.  Vol.  L  Milan :  Ulrico  Hoepli.  492 
pages,  52  illustrations.    Price,  12  lire. 


Die  Darstelllxg  des  Chroms  und  Seiner  Verbindungen  mit 
Hilfe  des  Elektrischen  Stromes.  Von  Dr.  Max  Le  Blanc.  Halle: 
Wilhelm  Knapp.    no  pages.    Price,  6  marks. 

Text  Book  of  Chemistry.  By  Svante  Arrhenius.  Translated  by 
John  McCrae,  Ph.  D.  New  York:  Longmans,  Green  &  Co.  344 
pages,  58  illustrations.     Price,  $2.50. 


Directory  of  Electrical  Societies,  Etc. 


American  Lnstitute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York. 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting.  De- 
troit, Mich.,  July  15,  1903. 

National  Electric  Light  Association,  Secretary,  James  B.  Ga- 
boon, 136  Liberty  Street,  New  York.  Next  meeting.  Chicago,  May, 
1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

Northwestern  Electrical  Association,  Secretary,  Thos.  R. 
Mercein,  Milwaukee,  Wis. 

Old-Time  Telegraphers'  and  Historical  Association,  Secre- 
tary, John  Brant,  195  Broadway,  New  York. 

The  Electrical  Trades  Society  (member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 


An  Automatic  Telephone   Exchange  at  Westerly,  *R.   I. 


The  Westerly  Automatic  Telephone  Company,  of  Westerly,  R.  I., 
using  the  Strowger  automatic  telephone  exchange  system,  under  an 
exclusive  license  from  the  Eastern  Automatic  Telephone  Company, 
of  Boston,  Mass.,  has  just  opened  its  exchange  for  business  with  its 
original  equipment.  100  switches  in  use  and  30  subscribers  awaiting 
additional  telephones,  already  ordered.  The  system  has  been  so  fully 
described  in  these  columns  that  further  description  at  this  time  is 
not  needed.  Suffice  i'.  to  say  that  it  is  the  same  system  now  in  use 
by  the  Fall  River  Automatic  Telephone  Exchange,  of  Fall  River, 
Mass..  that  is  to  be  use<^  in  Chicago  by  the  Illinois  Telephone  and 


Fia    I. — SWITCHBOARD. 

Telegraph  Company,  and  also  in  Columbus  and  Dayton,  Ohio.  The 
system  is  one  that  requires  no  operators  at  central,  each  subscriber 
to  the  exchange  making  his  own  connections  by  means  of  a  small  dial 
on  the  face  of  each  telephone,  and  disconnecting  by  simply  hanging 
up  the  receiver  on  its  hook. 

Work  on  construction  was  begun  early  in  September,  and  has  pro- 
gressed rapidly.  The  capital  stock  of  the  company  is  $25,000,  divided 
among  about  30  stockholders,  prominent  local  business  and  profes- 
sional men.     The  company  has  erected  it<!  owi  poles,  all  of  square- 


November  8,  1902. 


ELECTRICAL     WORLD     and     ENGINEER. 


759 


sawed  and  dressed  chestnut  and  pine,  ranging  from  8  in.  x  8  in.  to 
14  in.  X  14  in.  The  exchange  occupies  a  room  in  the  Champlin  Block, 
on  Main  Street,  in  the  center  of  the  town.  The  rentals  are  $30  a 
year  for  business,  and  $20  a  year  for  residences. 

Power  for  operating  the  switches,  busy  signal  and  ringing  is  fur- 
nished by  a  25-cell  chloride  accumulator  battery  of  30-amperes  capac- 
ity.   This  is  charged  by  a  ^-hp  Holtzer-Cabot  dynamo  (with  another 


boxes  to  the  substations  through  twisted  pairs  of  No.  14  and  No.  16 
braided  rubber  insulated  wire.  Hard-rubber  cable  heads  are  used 
except  in  a  few  instances  where  pot-heads  of  red-black  twisted  pair 
No.  20  wires  joined  directly  to  No.  20  cable  conductors  are  used.  At 
the  substations  th..-  outside  wires  are  brought  in  through  porcelain 
tubes  and  connected  with  D.  &  W.  combined  tubular  fuse,  heat  coil 
and  carbon  plate  arresters.  Telephones  are  wired  to  the  arresters  by 
triple-braided  rubber  wire.  Groun  1  wires  from  telephones  and  ar- 
resters are  No.  16  single-braided  rubber  wire.  Six-foot,  6-pin  cross- 
arms  are  used,  mostly  with  a  few  lo-pin  arms.  Pole  hardware  is  of 
standard  size  and  weight  throughout,  and  galvanized.  On  cable  poles 
;i  special  form  of  galvanized  iron  cable  seat  was  designed  for  use  on 
the  square  poles.  All  cables,  cable  heads  and  insulated  wire  were  fui- 
nished  by  the  Standard  Underground  Cable  Company. 


FIG.   2. — POWER  BENCH. 

in  reserve)  belted  to  a  2-hp  "Little  Giant"  Belknap  water  motor  The 
power  bench  is  equipped  with  Whitney  round-pattern  ammeter  and 
voltmeter,  and  the  necessary  jackknife  switches,  fuse  boxes  and  field 
rheostat  for  the  dynamos. 

The  distributins  board  is  equipped  with  four  50-pair  Sterlmg  com- 
bined carbon  plate  and  heat  coil  arresters  with  Standard  hard-rubber 
cable  heads,  one  60-pair  and  five  30-pair.  Six  aerial  dry-paper  lead- 
covered  cables,  with  an  electrostatic  capacity  of  less  than  o.ii  micro- 
farads per  mile,  are  used,  supported  by  malleable  cast-iron  hangers 
from  5/16-in.  galvanized  steel  stranded  suspension  wire. 


Oil  Pump. 


The  pump  illustrated  herewith  is  provided  with  valves  of  such  con- 
>truction  as  to  permit  heavy  oils,  even  when  cold  and  stiff,  to  readily. 
pass  through  them.    The  arrangement  of  the  stuffing  box  is  such  as 
to  prevent  the  oil  from  being  carried  up  by  the  stem  which  carries 
the  plunger,  and  spilled  over  the  outside  of  the  pump.    In  the  bottom 
of  the  tube  is  a  ball  valve  consisting  of  a  seat  screwed  into  the  end 
of  the  tube  and  having  an  opening  wherein  is  seated  a  ball.    Vertical 
arms  permit  the  ball  to  rise  and  fall  without  leaving  the  vicinity  of 
the  seat.    The  lower  end  of  the  valve  stem 
consists  of  a  plunger  which  has  a  cylindrical 
portion   to   snugly   fit   within    the   tube,   an 
annular  groove  in  the  periphery  of  this  por- 
tion  fills   with   oil   and   serves   to   make  a 
tight-working  joint,  the  vertical  portion  act- 
ing merely  as  a  guide  in  keeping  the  valve 
in  position.     The  stem  carries  at  its  end  a 
tapered  block,  which  rests  within  r  seat  of 
the  same  taper,  being  also  tapered  on  the 
bottom  so  as  to  form  less  resistance  to  the 
oil  as  the  valve  descends.     The  top  of  the 
tube  is  flared  to  form  a  head,  to  which  a  cap 
is  engaged  by  means  of  threads,  and  forms 
a  guide  for  the  stem.  Depending  within  this 
cover  and  surrounding  the  stem  is  a  cham- 
ber composed  of  an  annular  wall  and  fitted 
with  a  cap,  and  within  this  chamber  is  a 
metal    washer   and   other   suitable   packing 
material.     This  pump,  which  is  made  en- 
tirely of  brass,  is  the  invention  of  Mr.   Frank  O.  Sterrett,  and  is 
manufactured  by  the  Sterrett  Pump  Company.  St.  Paul,  Minn. 


OIL  PUMP. 


■'  The  New  Submarine   Boat  "  Protector, 


At  Bridgeport,  Conn.,  the  "Protector,"  the  first  submarine  torpedo 
boat  of  the  Lake  type,  was  launched  a  few  days  ago  at  the  works  ot 


FIG.   3. — OFFICE  CABLE   HEADS. 

The  17  cable  boxes  distributed  throughout  the  town  contain  Ster- 
ling tubular  fuse  arresters.     Distribution  is  effected  from  the  cable 


SUBMARINE  BOAT  "PROTECTOR." 

the  Lake  Submarine  Torpedo  Boat  Co.     Miss  Delia  Miller,  of  Eliza- 
beth, N.  J.,  daughter  of  President  L.  B.  Miller,  of  the  Singer  Sewing 
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Machine  Manufacturing  Company,  named  the  boat  as  she  glided 
into  the  water.  The  "Protector"  is  60  feet  long,  14  feet  deep,  11 
feet  wide,  and  draws  12  feet  of  water.  .She  is  still  dcnoid  of  parts 
of  her  mechanism,  although  all  of  it  is  ready  for  installation.  The 
company  is  planning  to  begin  its  preliminary  trials  in  the  Sound 
off  this  ci*:y  about  December  i,  after  which  a  date  will  be  fixed  for 
her  inspection  by  Government  officials  at  Washington. 

Simon  Lake,  invc-ntor  of  the  boat  and  president  of  the  company, 
said  after  the  launching  to-day  that  the  vessel,  when  finished,  will 
be  capable  of  submergence  to  a  depth  of  150  feet,  of  traveling  on 
wheels  along  waterbeds  or  in  the  ordinary  manner  on  the  surface. 
Gasoline  is  used  for  power  when  on  the  surface,  and  electricity 
while  submerged.  Various  details  have  already  been  given  in  these 
pages  as  to  Lake  boats. 


Moulding  Ceiling  Rosettes. 


Those  having  to  do  with  the  installation  of  mill  and  other  p'ants 
where  ceiling  blocks  or  rosettes  are  largely  used,  will  appreciate  the 
advantages  of  a  new  type  which  is  shown  in  the  accompanying  illiis- 


EILING  ROSETTE. 


trations.  Fig.  I  shows  in  a  very  clear  manner  the  construction  of  this 
rosette.  The  cover  and  its  base  are  provided  with  dove-tail  joints 
to  prevent  the  cover  from  slipping  sidewise,  and  where  it  is  screwed 
home,  the  flexible  cord  terminals,  inside  of  the  cover,  engage  two  lugs 


FK;.    2. — «  KlI.INi;   KOSETTK. 

on  the  base,  which  constitute  the  tap  tirminals.  In  Fig.  2.  which  gives 
an  interior  view  of  the  rosette,  the  design  and  combination  of  the 
various  parts  arc  plainly  shown.  From  a  moment's  consideration,  it 
is  evident  that  it  is  an  easy  matter  to  add  a  new  rosette  at  any  time. 
or  remove  one.  without  marring  th  •  appearance  of  the  main  part  of 
the  mouldinji  in  .iny  way.  the  porrolnin  base  being  of  such  a  form 
th.if  it  strnddlos  the  sninc,     Aside  from  the  great  saviig  in  labor  in 


installing  by  reason  of  the  fact  that  the  moulding  need  not  be 
cut,  the  rosette  presents  a  neat  appearance,  its  shape  being  in 
conformity  with  the  line  of  the  moulding.  This  device  was  recently 
patented  to  Chas.  Frederick  Lewis,  and  is  being  placed  on  the  market 
by  J.  Jones  &  Son,  64  Cortlandt  Street,  New  York. 


Cable  Clip. 


The  cable  clip  illustrated  herewith,  which  is  manufactured  by  the 
New  Haven  Novelty  Machine  Company,  New  Haven.  Conn.,  is 
claimed  to  be  one  of  the  strongest  devices  of  its  kind  now  on  the 
market  The  illustrations  on  this  page  show  its  construction  very 
clearly.  The  band  which  encircles  the  cable  is  of  zinc,  and  offers 
considerable  resistance  to  slipping.     It  is  brought  around  the  cable 


FIGS.   I  AND  2. 


:able  clip. 


once  and  then  turned  back  on  itself,  the  end  passing  through  a  slit 
in  the  smaller  part  of  the  hanger  and  turned  over  to  prevent 
its  slipping  loose.  In  applying  the  hanger,  the  zinc  band  is  made  as 
light  as  possible,  and  when  the  end  is  secured,  as  shown,  the  screw 
is  tightened,  which  operation  brings  the  two  steel  parts  of  the  hanger 
closer  together.  The  more  the  screw  is  tightened  the  firmer  the  steel 
bend  presses  on  the  cable.  Thus  a  grip  is  obtained  that  is  impossible 
to  become  loosened  in  any  other  way  than  by  releasing  the  screw. 
The  two  steel  parts  of  the  hanger  are  interlocked,  as  shown,  so  as 
to  prevent  all  danger  of  the  device  coming  apart. 


Reverse  Tapping  Machine. 


It 


The  horizontal  bench  tapping  machine  illustrated  herewith  is  manu* 
factured  and  being  placed  on  the  market  by  .•\.  K.  Fabcr.  Jr..  355  Mul- 
berry Street.  Newark.  N.  J.  It  is  designed  to  meet  a  demand  for 
doing  rapid  and  accurate  tapping  of  light  work,  and  is  especially 
.Tdapted  to  tapping  holes  to  the  bottom  without  breaking  the  taps. 


TAPPING    MALHI.Nt. 

The  amount  of  work  that  can  be  done  with  this  machine  is  only 
limited  to  the  speed  of  the  operator.  No  special  taps  arc  required,  nor 
is  a  countershaft  needed,  as  the  machine  is  provided  with  tight 
and  loose  pulleys,  and  is  intended  to  be  belted  direct  to  a  shaft. 
.\  vise  fitted  to  work  forward  and  backward  freely  on  the  two 
parallel  rods  for  holding  the  work  or  a  jig  is  furnished  when  so 
ordered. 


NEWS  OF  THE  WEEK. 

Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Time  money  was  fairly 
active,  with  a  good  demand  for  the  shorter  periods.  The  closing 
rates  were  6  per  cent,  for  60  to  90  days  and  5}^  to  6  per  cent,  for 
four,  five  and  six  months.  The  approaching  elections,  the  uncer- 
tainty about  the  railroad  labor  situation  and  the  continuance  of 
limited  supplies  of  time  money  and  high  rates  produced  extreme 
dullness  in  the  stock  market.  Large  interests  were  inactive  and 
traders  inclined  to  be  bearish,  but  prices  rallied  from  the  early- 
week  decline  by  short  covering.  During  the  latter  part  of  the 
week  Manhattan  was  a  feature,  advancing  over  5  points  on  the 
idea  that  the  completion  of  the  electrical  equipment  of  its  lines 
will  result  in  a  further  and  very  material  improvement  in  the 
earnings  of  the  property.  The  industrial  stocks  were  rather 
neglected.  United  States  Steel  shares,  although  somewhat  ir- 
regular, were  not  affected  by  a  decision  of  the  New  Jersey  court 
continuing  one  of  the  injunctions  against  the  proposed  bond 
issue.  In  the  traction  list,  Brooklyn  Rapid  Transit  closed  at 
62%,  a  net  decline  of  Vs;  Metropolitan  Street  Railway,  on  rather 
limited  trading,  made  a  net  gain  of  %  of  a  point,  closing  at  140%; 
General  Electric  fluctuated  between  185  and  1S7V2,  and  closed  at 
186,  a  net  loss  of  one  point;  Western  Union  lost  %  of  a  point, 
closing  at  91,  and  Westinghouse  5  points,  the  closing  price  being 
215.  Other  closing  quotations  were:  Am.  Dist.  Tel.,  40%,  a  net 
gain  of  3V2  points,  and  Commercial  Cable,  177,  a  net  loss  of  3 
points.     The  following  are  the  closing  quotations  Nov.  3: 

NEW   YORK. 

Oct.  28.  Nov.  3.                                                   Oct.  28.  Nov.  3. 

American  Tel.  &  Cable .  .   90  90  General    Electric    185  i8sJ4 

American  Tel.  &  Tel...  163  163  Hudson  River  Tel 107  — 

American  Dist.  Tel 39J4  38  Metropolitan   St.   Ry....i39^  140 

Brooklyn  Rapid  Transit.   SzYi  62^4  N.   E.  Elec.  Veh.  Trns. .  —  — 

Commercial  Cable —  —  N.    Y.    &   N.    J.    Tel —  — 

Electric    Boat    18^  19  N.    Y.    E.    V.    T.    Co 12  12 

Electric  Boat  pfd 37  35  Tel.   &   Tel.   Co.   Am....   —  — 

Electric   Lead   Reduc'n..      3^  3H  Western  Union  Tel 91  gi^i 

Electric    Vehicle    4^4  4^  Westinghouse    Com 213  212 

Electric  Vehicle  pfd 11  9  Westinghouse    pfd 213  211 

BOSTON. 

Oct.  28.  Nov.  3.  Oct.  28.  Nov.  3. 

American   Tel.    &    Tel..  1645^      164J4  Western  Tel.  &  Tel.  pfd.   99  — 

Cumberland  Telephone.  .  —  —  Mexican     Telephone 2%         2% 

Edison   Elec.   Ilium 270  —  New  Eng.  Telephone isSji     13754 

General    Electric    185}^       —  Westinghouse  213  — 

Western  Tel.  &  Tel 2814       —  Westinghouse  pfd 213  — 

PHILADELPHIA. 

Oct.  28.   Nov.  3. 

American   Railways —  — 

Elec.  Storage  Battery.  . .   85  84 

Elec.  Storage  Bat'y  pfd.   —  — 

Elec.  Co.  of  America...     9 5^         95^ 

CHICAGO. 

Oct.  28.   Nov.  3.                                                   Oct.  28.  Nov.  3- 

Central  Union  Tel —           —  National  Carbon  pfd iooj4  — 

Chicago  Edison —           —  Northwest  Elev.   com...  —  — 

Chicago   City   Ry 212         212  Union  Traction    17)4  1754 

Chicago  Tel.  Co —           —  Union  Traction  pfd 47  47 

National  »^arbon zoyi*     — 

•Asked. 

DETROIT  LIGHTING  SCHEME.— Vice-President  W.  F. 
White,  of  the  North  American  Company,  and  Alex.  Dow,  rtian- 
ager  of  the  Edison  Illuminating  Company,  say  that  the  articles 
in  the  New  York  papers  regarding  Detroit  light  consolidation 
are  largely  guesswork.  They  declare  that  J.  Pierpont  Morgan 
has  not  the  slightest  connection  with  the  deal,  and  that  the  North 
American  Company  will  not  buy  or  own  the  Detroit  plants,  but 
is  merely  acting  as  the  agent  of  a  syndicate  composed  of  Eastern 
and  Detroit  capitalists.  The  new  owners  will  have  an  indepen- 
dent plant,  not  connected  with  or  controlled  by  any  other  cor- 
poration. The  present  company  will  not  even  be  reorganized, 
and  there  will  be  no  changes  in  the  board  of  directors.  The  only 
electric  light  companies  in  Detroit  are  the  Edison,  capitalized  at 
$1,000,000,  with  40,000  shares  at  $25  each,  par  value;  the^  Pen- 
insular Electric  Lighting  Company,  capital  $150,000,  which  is 
under  a  long  lease  to  the  Edison  Company,  and  A.  Jacobs  &  Co.'s 
small  plant  on  the  east  side,  capitalized  at  $25,000.  The  syndi- 
cate represented  by  the  North  American  Company  is  buying 
Edison  shares  at  $60  each,  but  even  if  every  stockholder  sold  it 
would  make  a  total  of  only  $2,400,000.  Before  starting  in,  the 
North  American  was  assured  of  enough  stock  to  give  control, 
but  it  was  stipulated  that  all  minority  holders  might  come  in  at 
the  figure  paid  for  control,  or  $60  a  share.     The  time  expires 


Oct.  28.  Nov.  3. 

Phila.  Traction 97U       98 

Phila.    Electric    8^         9 

Pa.  Elec.  Vehicle —  — 

Pa.    Elec.   Vehicle   pfd. .  —  — 


Jiovember  i,  after  which  minority  stockholders  may  be  sorry  they 

did  not  sell,  as  about  $2,000,000  are  to  be  spent  in  developing  the 
plant,  and  this  means  no  dividends  for  some  time.  Mr.  Dow  says 
the  company  will  have  a  splendid  new  plant,  equipped  with  tur- 
bine engines  and  the  very  latest  machinery,  and  will  put  Detroit 
manufacture! s  on  as  good  a  power  basis  as  if  they  got  their  cur- 
rent from  the  Clergue  plant  at  the  Soo. 

ALBANY  &  HUDSON  RECEIVER  .A.T  ALBANY,  N.  Y.— 
Justice  D.  Cady  Herrick,  on  motion  of  Sheehan  &  Collin,  at- 
torneys 'or  the  Colonial  Trust  Company,  of  New  York,  has  ap- 
pointed George  T.  Blakeslee,  of  Kinderhook,  receiver  for  the 
Albany  &  Hudson  Electric  Railway  and  Power  Company.  This 
company  operates  the  longest  third-rail  electric  railway  in  the 
United  States.  The  Colonial  Trust  Company  guaranteed  its 
bonds,  and  its  attorneys  in  their  petition  alleged  that  the  road  is 
bonded  for  more  than  its  true  value.  Damage  suits  are  pending 
against  the  railroad  as  a  consequence  of  two  collisions,  due  to 
gross  carelessness  of  the  motormen,  in  which  a  large  number  of 
persons  were  killed  and  injured.  Officials  of  the  railroad  say  the 
appointment  of  the  receiver  is  the  first  step  in  a  plan  for  its 
complete  reorganization,  and  that  it  will  continue  in  operation. 
The  officers  of  the  company  are:  A.  C.  Salisbury,  president;  M.  E. 
Stark,  vice-president;  G.  C.  Blakeslee,  general  manager. 

CANADIAN  ELECTRO-CHEMICAL.— It  is  announced  fiora 
Philadelphia  that  under  the  authority  of  the  courts  and  by  the 
direction  of  the  receiver  of  the  American  Alakli  Company,  an 
agreement  has  been  entered  into  by  which  a  50  per  cent,  interest 
in  the  Canadian  Electro  Chemical  Company,  all  of  whose  stock 
is  owned  by  the  American  Alkali  Company,  is  transferred  to  the 
Consolidated  Lake  Superior  Company  in  settlement  of  the  latter 
company's  claim  for  $80,000.  Under  the  same  arrangement,  the 
American  Alkali  Company  gives  up  its  claim  against  the  Can- 
adian Electric  Company  for  advances  made  to  it.  The  Consoli- 
dated Lake  Superior  Company  will  now  have  the  manufacturing 
end  of  the  Alkali  concern  so  far  as  Canadian  territory  is  con- 
cerned, and  the  Alkali  Company  is  left  without  a  plant  to  do  any 
business.  It  is  the  expectation  of  the  Consolidated  Lake  Su- 
perior Company  to  raise  some  $50,000  to  $75,000  by  a  mortgage 
on  the  plant,  and  go  on  with  the  business. 

MINNEAPOLIS  GENERAL  ELECTRIC— The  Minneapolis 
General  Electric  Company  reports  for  the  year  ended  August  31, 
as  follows: 

1902.  1901.  Changes. 

Gross    $477,153  $401,423  Inc.  $75-730 

Expenses   235,055  221,933  Inc.     13.122 

Net    $242,097  $179,490  Inc.  $62,608 

Charges    97,603  100,086  Dec.      2,482 

Surplus     $144,494  $79,404  Inc.  $65,090 

SALE  OF  AUTOMOBILE  PLANT.— Vice-Chancellor  Emen.-, 
of  New  Jersey,  has  sigm  !  an  order  authorizing  the  sale  of  the 
Hoboken  plant  of  the  American  Electric  Vehicle  Company  for 
$15,000  cash.  The  order  was  issued  on  the  recommendation  of 
Charles  J.  Roe,  who  was  appointed  receiver  soon  after  the  assign- 
ment of  J.  Herbert  Ballantine,  who  was  interested  largely  in  the 
enterprise.  The  prospective  puf-chaser  is  George  T.  Lister,  for- 
merly the  vice-president  and  general  manager  of  the  concern, 
who  says  that  he  is  acting  on  his  own  accord. 

ELECTRICAL  DEAL  AT  STAUNTON,  VA.— S.  D.  Furgti- 
son,  of  Roanoke,  Va.,  and  E.  M.  Funkhouser,  of  Staunton.  Va., 
have  completed  the  purchase  of  the  Staunton  Street  Railway, 
electric  light  and  gas  plants  from  Messrs.  Sullivan  and  Cromwell, 
attorneys  for  the  Seventh  National  Bank  of  New  York,  the  con- 
sideration bring  $250,000. 

DEAL  AT  WHATCOM,  WASH.— Cyrus  Pierce  &  Co..  of 
Whatcom,  who.  together  with  some  of  their  friends  a  month  or 
so  ago,  purchased  the  gas  plant  in  the  city  of  Whatcom.  Wash., 
have  since  sold  out  to  Messrs.  Stone  &  Webster,  of  Boston,  -who 
are  consolidating  the  gas.  electric  lighting  and  street  railway 
interests  in  that  locality. 

A  WESTERN  UNION  PURCHASE.— The  Western  Union 
Telegraph  Company  has  bought  out  the  Alabama  Midland  Tele- 
graph Company,  whose  lines  reach  from  Montgomery,  Ala.,  to 
Thomasville.  Ga.,  along  the  old  Plant  System  Railroad. 
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MICHIGAN  TELEPHONE  COMPANY'S  BONDS.— Pro- 
ceedings have  been  instituted  in  the  United  States  Circuit  Court 
at  Detroit  to  foreclose  the  trust  mortgage  executed  by  the  Michi- 
gan Telephone  Company,  March  2,  1899,  to  secure  a  bond  issue 
of  $5,000,000.  The  complainant  is  the  Old  Colony  Trust  Com- 
pany, of  Boston,  Mass.,  trustee,  and  the  cause  of  the  suit  is  the 
telephone  company's  default  in  the  payment  of  interest  on  these 
bonds.  A  feature  of  the  bill  is  the  averment  that  the  acquisition 
of  the  Detroit  Telephone  Company's  plant  and  franchise  was 
without  authority,  knowledge  or  ratification  of  the  complainant 
and  all  rights  and  liberties  which  might  accrue  under  the  transfer 
are  disclaimed  as  not  binding  on  the  mortgagees. 

BUFFALO  BELL  TELEPHONE  STOCK.— .A  proposition 
to  increase  the  capital  stock  of  the  Bell  Telephone  Company,  of 
Buffalo,  from  $5,000,000  to  $10,000,000  will  be  presented  to  the 
stockholders  at  a  special  meeting  to  be  held  November  15. 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Highly  favorable  reports  continue 
to  be  received  by  the  mercantile  agencies  regarding  trade  con- 
ditions. Confidence  in  the  outlook  for  the  next  year's  business, 
according  to  Bradslrcet's  summary,  is  a  notable  feature.  The  vol- 
ume of  orders  booked  for  next  spring's  delivery  is  large  for  this 
season  of  the  year,  and  is  explained  by  the  exceptionally  good 
business  done  on  fall  and  winter  accounts,  and  the  large  crop 
yields  of  the  year;  also  by  the  good  condition  of  the  winter  wheat 
crop  as  cold  weather  approaches.  Comjjlaints  are  increasing  as 
to  the  tardy  movement  of  freight,  miles  of  cars  being  stalled  for 
lack  of  motive  power  and  many  roads  refusing  to  accept  further 
shi])incnts  until  the  blockades  are  relieved.  The  iron  and  steel 
industry,  in  which  confidence  in  next  year's  business  has  hereto- 
fore been  marked,  shows  some  signs  of  hesitation.  Finished 
oroducts  have  tended  to  accumulate,  api)arently  because  of  high 
prices.  Where  price  reduction  has  occurred,  however,  new  busi- 
ness has  come  in  gratifying  volumes.  Strength  is  maintained  in 
the  cruder  forms,  particularly  rails,  bridge  and  structural  ma- 
terial. The  acceptance  of  reduced  wages  by  tin  plate  mill  hands 
enables  American  mills  to  capture  orders  for  1,500,000  boxes  of  so- 
called  drawback  plates.  This  will  be  an  entirely  new  addition  to 
the  country's  production.  The  copper  market  was  extremely 
dull,  with  slowly  receding  i)rices.  The  demand  for  home  con- 
sumption was  small,  and  that  for  exi)ort  i)roportionately  smaller. 
The  closing  quotations  arc:  11.75c.  @  11.95c.  for  Lake;  11.60c.  @ 
1 1.70c.  for  electrolytic  and  casting  stock.  The  business  failures 
for  the  week  ending  October  30,  as  reported  by  Bradslrcet's,  num- 
ber 194,  as  against  194  the  i)rcvious  week  and  172  the  corrcsi)ond- 
ing  week  last  year. 

THE  METROPOLITAN  SWITCHBOARD  CO.— It  appears 
that  the  Metropolitan  Switchboard  Company,  of  No.  229  West 
Twenty-ninth  Street,  New  York  City,  was  not  involved  in  any 
way  by  the  failure  of  the  American  Union  Electric  Company,  as 
rei)C)rted  in  last  issue.  The  Switchboard  Comjiany  is  a  strong 
corporation  and  never  has  been  connected  with  the  American 
Union  Company.  The  statement  made  by  Mr.  S.  Marsh  Young 
some  weeks  ago  that  the  American  Union  Company  had  bought 
the  M(lro])oIitan  Company  was  based  upon  the  fact  that  an  offer 
of  purchase  had  been  made  to  the  stockholders  of  the  Metro- 
I)olilan  Company,  but  was  never  accepted  l>y  them.  The  com- 
pany is  doing  a  large  and  profitable  business  and  its  shoji  is 
crowded  with  the  best  grade  of  work.  It  is  building  many  of  the 
largest  switchboards  in  the  city,  and  is  now  hard  at  It  construct- 
ing the  l)f)ards  for  the  Blair  Building.  New  York  Slock  Exchange, 
Mt.  Sinai  Hosi)ital,  Hall  of  Records,  National  Lead  Co.,  Women's 
Hospital.  St.  Vincent's  Retreat.  Johnstone  Building,  etc..  etc. 
It  has  recently  designed  a  novel  automobile  charging  board,  and 
has  installed  it  for  Messrs.  Arnold,  Constable  &  Co..  Tiffany  & 
Co.,  Miss  Helen  Gould  and  the  Rainier  Co.,  New  York  University 
and  others.  Its  work  has  always  been  of  a  high  grade,  and  Mr. 
T.  J.  Murphy,  the  president  of  the  company,  is  one  nf  the  pionecr.s 
in  the  switchboard  business.  The  company  has  some  influential 
and  good  financial  backing,  and  there  appears  to  be  no  reason 
why  it  should  not  continue  a  very  decided  factor  in  its  line  of 
work  for  years  to  come.  Wc  arc  indebted  for  the  above  to  the 
well-known  electrical  engineer  and  contractor,  Mr.  Chas.  L. 
Eidlit/ 

EXPORTS  OI'  ELECTRICAL  MATERIAL —The  following  arc 
the  exports  of  electrical  materials  and  machinery  from  the  port  of 
New  York  for  the  wef'k  ended  October  25  :  Antwerp— 22  pkgs.  ma- 
terial. $1,442;  2  pkgs.  machinery.  $500.  British  Australia — i.^i  pkgs. 
machinery.  $24,278:  56  pkgs.  material,  $1,779.     Brussels— 3  pkgs.  ma- 


terial, $100.  Bremen — 3  pkgs.  material,  S140.  British  Possession  in 
Africa— 67  pkgs.  material,  $4,991.  Brazil — 54  pkgs.  material,  $5,670; 
40  pkgs.  machinery,  $17,908.  British  East  Indies — 6  pkgs.  material, 
$1,000.  British  West  Indies — 24  pkgs.  material,  $284;  11  pkgs.  ma- 
chinery, $1,625.  Cuba — 426  pkgs.  material,  $8,559.  Central  America 
— 14  pkgs.  material,  ^337.  Copenhagen — 2  pkgs.  machinery,  $325. 
Chili — 32  pkgs.  machinery,  $1,588.  Ecuador — i  pkg.  machinery,  $89. 
Glasgow — 33  pkgs.  machinery,  $6,006;  17  pkgs.  material,  $2,105. 
Genoa — i  pkg.  material,  $25.  Guernsey — i  pkg.  material,  $25.  Gib- 
raltar— I  pkg.  material,  $25.  Havre — 13  pkgs.  material,  $310;  4  pkgs. 
machinery,  $205.  Hamburg — 8  pkgs.  machinery,  $460;  35  pkgs.  ma- 
terial, $7,523.  London — 202  pkgs.  machinery,  $11,233;  69  pkgs.  ma- 
terial, $3,708.  Liverpool — 169  pkgs.  machinery,  $12,603;  21  pkgs.  ma- 
terial, $1,606.  Milan — i  pkg.  material,  $25.  Naples — 2  pkgs.  ma- 
terial, $50.  Newcastle — 7  pkgs.  machinery,  $325.  Peru — 2  pkgs.  ma- 
terial, ^37.  Preston — 2  pkgs.  material,  $1,143.  Rotterdam — 17  pkgs. 
material,  $310  St.  Petersburg — 7  pkgs.  material,  $418.  San  Do- 
mingo— 24  pkgs.  material,  $188.  Southampton — 40  pkgs.  material, 
$4,832.  U.  S.  Colombia — i  pkg.  material,  $13.  Venezuela — 48  pkgs. 
material,  $771.    Wardeau — 3  pkgs.  machinerj',  $500. 

MERGER  AT  DALLAS,  TEX.— The  sale  of  the  Dallas  Ice  Fac- 
tory, Light  and  Power  Company  is  believed  to  be  another  move 
towards  the  merging  of  all  the  electrical  plants  of  the  city  and  many 
of  those  in  the  surrounding  towns  and  cities  of  Texas.  The  Dallas 
Electric  Corporation  just  chartered  in  New  Jersey  with  a  capital 
stock  of  $8,500,000,  is  said  to  have  absorbed  the  Dallas  Electric  Light 
and  Power  Company,  the  Standard  Light  and  Power  Company,  the 
Rapid  Transit  Street  Railway  Company  and  the  Consolidated  Street 
Railway  Company,  with  an  ultimate  intention  of  building  a  network 
of  interurban  lines  within  a  radius  of  100  miles  of  Dallas,  which 
district  has  a  population  of  over  a  million  inhabitants.  A  Boston 
concern,  understood  to  be  Stone  &  Webster,  has  acquired  several 
valuable  franchises  for  a  metropolitan  street-railway  system  in  Dallas, 
within  the  last  few  months,  and  has  installed  part  of  the  system. 
Interurban  lines  are  in  operation  between  Dallas  and  Fort  Worth,  a 
distance  of  30  miles,  and  between  Denison  and  Sherman,  nine  miles. 
A  representative  of  an  Ohio  corporation,  which  has  several  hundred 
miles  of  electric  lines  in  operation  in  Ohio,  Indiana  and  Michigan 
presented  a  proposition  to  a  meeting  of  Sherman  business  men  re- 
cently for  the  building  of  an  electric  line  between  Sherman  and  Waco, 
via  Dallas,  to  cost  $3,000,000.  It  was  said  that  the  projectors  had  an 
ultimate  object  of  extending  the  road  to  Austin,  and  the  construction 
of  from  ten  to  twenty  feed  lines  of  from  20  to  40  miles,  to  connect 
with  the  main,  or  Sherman-Austin  line.  The  proposition  is  being 
considered  by  a  committee  of  eleven. 

.\DDITIONAL  ELECTRICAL  EQUIPMENT  FOR 
CUBAN  SUGAR  PLANT.— The  United  Fruit  Company's  Sugar 
factory  at  Banes,  Cuba,  which  was  recently  equipped  with  Ameri- 
can machinery,  all  electrically  operated,  with  the  exception  of  the 
crushers,  at  a  cost  of  some  $750,000,  is  reported  to  be  about  to  be 
extended.  The  initial  electric  plant  consists  principally  of  three 
loo-kw  generators  of  General  Electric  build,  together  with  a  num- 
ber of  motors,  and  three  160  ihp  simple  automatic  high-spoed  hori- 
zontal centre  crank  engines  turned  out  by  the  Ridgway  Dynamo 
and  Engine  Company,  of  Ridgway.  Pa.  The  plant  was  con- 
><tructcd  by  Hugh  Kelly,  the  sugar  machinery  expert,  of  71  Wall 
Street.  New  York.  The  electrical  equipment  was  let  through 
Percival  R.  Moses,  the  electrical  engineer.  35  Nassau  Street.  New 
York.  A  contract  for  a  small  boiler  equipment  has  been  ordered 
from  the  A.  D.  Granger  Company,  contracting  engineers,  whose 
ofiices  are  in  the  White  Building.  05  liberty  Street.  New  York. 
The  equipment  will  lie  built  at  the  L^nion  Iron  Works,  Erie.  Pa. 

SI:PTEMBER  exports.— The  export  figures  for  September 
arc  extremely  encouraging.  They  are  the  largest  ever  shown,  with 
the  single  exception  of  that  month  in  the  year  1900.  and  fall  less  than 
n  half-million  dollars  below  the  high-water  mark  made  in  that  year 
The  figures,  as  just  presented  by  the  Treasury  Bureau  of  Statistics, 
show  the  total  exports  in  September.  1002.  to  be  $115,521,084.  against 
$106,089,926  in  September.  1901,  and  $115,901,722  in  September  ipoo. 
the  highest  figure  ever  shown  by  September  cxportations.  This  seems 
to  indicate  that  the  downward  tendency  in  the  export  trade,  caused 
by  the  corn  crop  failure  of  last  year,  has  reached  its  lowest  point, 
and  that  the  reverse  movement  toward  normal  conditions  has  begun 

RENOLD  CHAIN  ORDERS —Recent  sales  of  Renold  silent 
chain  by  the  Link-Belt  Engineering  Company  include:  nine  line- 
<haff  drives  from  motors  for  the  new  works  of  the  Patton  Paint 
Company,  Newark.  N.  J.;  eight  drives  from  motors  to  line  shafts 
.-lud  elevators  in  the  new  model  plant  which  the  Crompton  & 
Knowlcs  Loom  Works  are  erecting  in  Philadelphia,  and  eight 
^lo-hp  drives  for  induced  draft  blowers  in  the  new  Waterside  sta- 
tion of  the  New  York  Edison  Company.  There  are  now  sixety- 
one  Renold  silent  chains  in  use  in  the  new  building  of  R.  H.  Macy 
&•  Co..  varying  in  capacity  from  l  to  90  hp. 
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SUSQUEHANNA  RIVER  POWER.— The  engineers  who,  in  the 
interest  of  the  Continental  Trust  Company,  of  Baltimore,  have  been 
investigating  the  utility  of  the  Susquehanna  River  for  the  develop- 
ment of  great  electric  power  on  the  Niagara  plan,  have  reported 
favorably.  Plans  for  the  work  have  been  finished,  with  the  exception 
of  certain  details  as  to  hydraulic  engineering.  It  is  proposed  to 
furnish  light  and  power  to  Baltimore  and  many  towns  in  the  northern 
part  of  the  State,  and  also  Elkton,  Wilmington,  Del.,  and  other 
points  east  of  the  river.  The  Continental  Trust  Company,  which  has 
an  option  on  the  purchase  of  the  United  Electric  and  Power  Com- 
pany, of  Baltimore,  until  November  15,  will,  it  is  reported,  soon  close 
the  deal,  involving  nearly  $r,ooo,ooo.  A  new  company  will  likely 
be  formed  to  take  in  this  and  other  lighting  and  power  companies 
as  part  of  the  Susquehanna  power  plan. 

LOUISVILLE  TROLLEY  EXTENSIONS.— It  is  proposed 
to  build  an  interurban  trolley  line  between  Louisville  and  Bards- 
town,  a  drstance  of  about  40  miles,  over  a  thickly  settled  and  pros- 
perous section.  The  population  is  much  greater  than  for  the 
territory  served  by  the  Louisville,  Pewee  Valley  and  Anchorage 
line,  which  has  been  in  operation  a  year  and  is  meeting  with  the 
greatest  success.  Another  line  is  projected  to  run  up  the  river 
to  Prospect,  about  11  miles.  Still  another  road  is  projected  by 
Louisville  capitalists  to  run  between  Elizabethtown  and  Bowling 
Green,  a  distance  of  about  40  miles.  The  right  of  way  has  been 
secured.  There  are  rich  lead  mines  on  the  proposed  route,  fine 
coal  deposits  and  a  population  of  20,000  people,  who  are  10  to  20 
miles  from  a  steam  railroad.  Both  freight  and  passenger  cars 
will  be  run  over  this  line. 

POWER  AT  THE  SOO.— Advices  from  Philadelphia  state  that 
considerably  less  than  half  of  the  60,000  hp  which  will  be  supplied  by 
the  power  canal  of  the  Consolidated  Lake  Superior  Company  has 
not  been  sold.  Contracts  are  said  to  have  been  made  by  the  Union 
Carbide  Company  for  20,000  hp,  by  the  Trans  St.  Mary  Traction 
Company  for  about  500,  by  the  Great  Lakes  Paper  Mill  for  nearly 
1,500,  and  by  a  large  smelting  and  refining  company  for  probably 
2,000  additional,  making  a  total  of  24,000  hp,  leaving  at  present  a 
power  balance  uncontracted  for  of  36,000.  The  Consolidated  Com- 
pany will  only  use  the  new  canal  themselves  as  a  reserve,  for  their 
small  power  canal  on  the  other  side  of  the  river.  The  officers  ex- 
pect in  the  early  future  to  sell  more  power  from  the  new  canal. 

BOILERS,  ETC.,  FOR  ST.  PAUL  POWER  PLANT.— The 
Great  Northern  Railroad  Company  is  at  present  letting  contracts 
through  the  Robinson  &  Gary  Company,  of  St.  Paul,  Minn.,  for  the 
equipment  of  a  central  power  station  at  St.  Paul,  intended  to  be  used 
for  operating  the  machinery  in  the  company's  large  repair  shops  there 
and  for  lighting  the  shops.  The  boiler  capacity  will  be  1,500  hp. 
The  Edgemoor  Iron  Works,  of  Edgemoor,  Del.,  has  been  awarded 
the  contract  calling  for  six  units  of  250-hp  each.  The  coal  and  ash 
handling  apparatus,  capable  of  handling  45  tons  per  hour,  will  be 
built  by  John  A.  Mead  &  Company.  The  St.  Paul  plant  has  been  de- 
signed so  as  to  permit  of  considerable  extension. 

POWER  DEVELOPMENT  IN  MAINE.— A  syndicate  of  New 
York  and  Boston  capitalists  proposes  to  utilize  the  water  power  of 
Union  River,  at  Ellsworth,  Me.,  for  the  generation  of  electrical 
energy.  It  is  thought  that  about  40,000  horse-power  can  thus  be 
generated  and  transmitted  to  Bar  Harbor  and  Bangor.  Ellsworth 
manufacturers  have  already  signed  for  4,000  hp,  and  negotiations  are 
in  progress  for  the  delivery  of  power  to  the  Eastern  Manufacturing 
Company,  at  Bangor,  and  other  large  concerns.  A  corporation  with 
$1,000,000  capital  has  been  organized.  A  dam  will  be  constructed  at 
Ellsworth,  and  another  twelve  miles  above. 

LIGHTING  PLANT  FOR  CUBAN  SUGAR  FACTORY.— 
The  Cape  Cruz  Construction  Company,  which  is  constructing  an 
$800,000  sugar  house  in  the  vicinity  of  Manzanilla,  located  in  the 
southeast  part  of  Cuba,  has  let  contracts,  through  O.  B.  Stillman, 
the  sugar  plant  expert  of  80-82  William  Street,  New  York,  for  a 
lighting  plant.  The  equipment  will  include  two  14-in.  x  12-in. 
horizontal  Skinner  engines  ordered  from  the  A.  D.  Granger  Com- 
pany, of  95  Liberty  Street,  New  York.  These  engines  will  be 
each  direct  connected  to  50-kw  generators,  made  by  the  C.  &  C. 
Electric  Company. 

H.  P.  CAMERON  ELECTRICAL  MFG.  CO.,  INCOR.,  of 
Ansonia,  Conn.,  has  just  completed  organization.  It  i":  incor- 
porated under  the  laws  of  Connecticut  with  a  capital  of  $50,000. 
The  new  company  has  purchased  the  interests  of  the  old  com- 
pany, which  was  organized  under  the  laws  of  the  State  of  New 
York.  It  will  move  into  a  new  factory,  which  is  being  erected  for 
it,  about  December  i.  It  intends  to  put  in  a  complete  line  of  new 
machinery  for  the  manufacturing  of  all  kinds  of  commutators, 
armature  coils  and  electrical  supplies  in  general. 

SOME  C.  &  C.  ORDERS.— The  C.  &  C.  Electric  Company.  143 
Liberty  Street.  New^  York,  reports  an  increased  demand  local!}-  in 


clothing  and  other  manufacturing  plants  throughout  the  city. 
Two  50-kw.  engine-type  generators  have  been  ordered  for  light- 
ing purposes  in  the  new  Horn  &  Horn  Building,  Philadelphia. 
Iluyler's  candy  factory  in  Irving  Place,  New  York,  where  elec- 
tricity is  employed  entirely  as  a  motive  power,  is  to  be  equipped 
with  two  lo-hp  and  one  50-hp  motors,  supplementing  several  C. 
&  C.  machines  already  installed. 

THE  BERLIN  CONSTRUCTION  CO.,  of  Berlm,  Conn.,  has 
opened  an  office  in  Boston,  Mass.,  in  the  Board  of  Trade  Building, 
131  Slate  Street.  This  office  is  in  charge  of  Mr.  H.  C.  Collins, 
contracting  engineer,  who  has  been  for  many  years  identified  with 
the  structural  steel  business  in  New  England.  The  Berlin  Con- 
struction Company  also  maintains  offices  at  220  Broadway,  New 
York,  and  142  Market  Street,  Newark,  N.  J. 

BOOK  TYPEWRITERS  VOR  SOUTH  AFRICA..— The  El- 
liott &  Hatch  Book  Typewriter  Company,  whose  New  York 
offices  are  at  256  Broadway,  has  just  secured  a  contract  through 
its  Cap^  Town  agency  for  300  machines,  which  are  intended  to 
be  installed  in  South  African  municipal  and  railroad  offices.  The 
company  reports  that  the  sales  in  England  during  October  were 
the  largest  of  any  month  hitherto. 

ELECTRIC  CIGAR  LIGHTERS  FOR  GERMAN  STEAM- 
SHIPS.— Stanley  &  Patterson,  of  93  Liberty  Street,  have  secured 
the  contract  for  the  furnishing  of  Matchless  electric  cigar  lighters 
in  all  the  ships  of  the  North  German  Lloyd  Steamship  Company. 
The  Kaiser  Wilhelm  II.,  now  building  in  the  Vulcan  Shipbuilding 
Works,  Stettin,  is  to  be  equipped  with  over  100  of  these  specialties. 

NEW  RIO  GRANDE  SHOPS  are  being  planned  for  Salt  Lake 
City,  and  a  new  power  plant  will  be  put  in  under  the  direction  of 
Mr.  R.  F.  Hayward,  the  electrical  engineer.  It  is  to  furnish  power 
for  every  machine  in  the  five  or  six  separate  shops,  and  each  tool  is 
to  be  direct-motor  driven.  The  new  shops  are  to  be  equipped  with 
tools  for  handling  the  heaviest  work  connected  with  locomotives. 

ANDERSON  TROLLEY  MATERIAL  FOR  ABROAD.— 

The  Albert  &  J.  M.  Anderson  Manufacturing  Company,  of  Bos- 
ton, Mass.,  has  just  secured  a  contract  calling  for  the  shipment  of 
24  miles  of  trolley  material  to  South  Africa.  A  substantial  con- 
tract has  been  received  from  South  America.  The  company  is 
also  reported  to  be  securing  considerable  orders  for  British  roads. 

CONTRACTS  PENDING  FOR  YONKERS'  SUGAR  PLANT. 
— The  Federal  Sugar  Refining  Company,  135  Front  Street,  New 
York,  will  shortly  let  contracts  for  the  equipment  of  its  large  plant, 
now  under  construction  at  Yonkers,  N.  Y.  The  initial  capacity  of 
the  installation  will  be  4,000  hp.  There  will  be  a  fair-sized  electric 
lighting  plant. 

THE  NIAGARA  HYDRAULIC  POWER  &  MFG.  CO.  has 
broken  ground  for  a  new  power  house  to  be  located  at  the  water's 
edge  in  the  Niagara  gorge.  The  new  station  will  be  located  some 
distance  down  the  stream  from  the  present  station,  and  it  is 
thought  that  the  equipment  will  be  different  from  that  now  in 
use  at  the  old  station. 

MUNICIPAL  LIGHTING  PLANT  FOR  FRANKFORT, 
N.  Y. — The  municipality  of  Frankfort,  N.  Y.,  has  contracted  with 
the  A.  D.  Granger  Company,  of  95  Liberty  Street,  for  a  200-hp 
steam  plant  to  generate  electricity  for  lighting  purposes.  The 
boiler  will  be  built  by  the  Union  Iron  Works,  of  Erie,  Pa.  The 
engine  is  to  be  a  Corliss  machine  of  Whitehall  build. 

EQUIPMENT  FOR  WESTERN  STREET  RAILWAY 
PLANT. — The  Clevelai  -1,  Elyria  and  Western  Railroad  Company  is 
to  be  furnished  for  installation  in  its  new  plant  with  four  500-hp 
Heine  boilers.  The  plant  is  also  to  be  equipped  with  a  new  Heine 
superheater,  having  150  degrees  of  superheat.  The  plant  is  to  be 
equipped  with  Westinghouse  turbines. 

KING  EDWARD  ORDERS  WESTINGHOUSE  PLANT.— 
The  Westinghouse  interests  have  secured  a  contract  for  a  gas 
engine  and  dynamo  equipment,  which  is  intended  to  be  used  for 
chprging  motar  car  batteries  at  Kinp-  Edward's  country  residence, 
Sandringham  Hall,  Norfolk,  England. 

WILKINSON  &  RICHARDSON,  276  Main  Street,  Pough- 
keepsie,  N.  Y.,  informs  us  that  they  have  opened  a  branch  of 
their  electrical  contracting  business.  They  have  an  office  also  at 
Middletown,  N.  Y.  They  desire  to  receive  a  complete  line  of 
catalogues  of  electrical  supplies. 

THE  STANLEY  ELECTRIC  MANUFACTURING  CO.  has 
recently  opened  a  sales  office  in  Atlanta.  Ga..  to  take  care  of  the 
increasing  demand  for  S.  K.  C.  apparatus  in  the  South.  The  office 
is  in  the  Empire  Building,  and  is  in  charge  of  Mr.  George  P.  Hardy. 

CARS  FOR  CHICAGO.— An  expenditure  of  $500,000  will  be 
made  on  the  Lake  Street  Elevated,  the  money  to  be  borrowed 
through  the  Northwestern  Elevated.  The  cost  of  new  cars  is 
about  $350,000. 
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THE  TELEPHONE. 


.SCOTTSIiORO,  ALA. — A  company  has  been  formed  at  Scottsboro  to  build 
a  telephone  line  from   Scottsboro  to  Tupelo,  Ala. 

COVINA,  CALIF.— The  Home  Telephone  Company  has  applied  for  a  charier 
at  this  place. 

PENSACOLA,  FLA.— It  is  announced  that  the  Southern  Bell  Telephone 
Company  will  soon  begin   work  placing  its  wires  underground  in   Pensacola. 

AUGUSTA,  GA.— The  Southern  Bell  Telephone  Company  will  build  a  line 
from  Augusta  to  Columbia,  via  Johnston,  S.  C. 

GAINESVILLE,  GA.— Col.  H.  P.  Farrow,  of  this  place,  will  build  a  tele- 
phone line  from  I'orter  Springs  to  Cleveland  to  connect  with  a  line,  just  com- 
pleted, between   Cleveland   and   Blairsville. 

ATLANTA,  GA. — J.  A.  Karl,  of  Atlanta,  has  Ix-en  awarded  $1,000  damai,'es 
in  a  suit  against  the  Eell  Telephone  Company  for  taking  a  telephone  out  of 
his  store  because  he  refused  to  r'^y  a  bill  contracted  by  the  former  occupant  of 
the  store,  after   Earl  had  signed  a  contract  with  the  company. 

LEWI.STON,  IDAHO. — Articles  of  incorporation  of  the  Miners'  Telephone 
Company,  with  a  capital  stock  of  $45,000,  have  been  filed.  G.  A.  Nehrhjod 
is  president  and  D.  W.  Bailey  secretary.  The  company  will  build  and  opera'.e 
telephone  and  telegraph  lines  from  Lewiston,  Idaho,  to  Ballards  Landing  on 
Snake  River,  thence  to  Baker  City,  La  Grande  and  other  points  in  easte:  .n 
Oregon  and  to  points  in  the  Salmon  River  country,  Idaho. 

I{KV.\N,  ILL.  The  Bryan  Telephone  Company  has  been  organized,  with  a 
capital  of  $5,000,  by  G.  F.  Bunn,  F.  A.  Nott  and  C.   E.  Soule. 

FARMER  CITY  ILL.— The  Farm  &  City  Telephone  Company  has  under 
construction  a  trunk  telephone  line  between  Clinton  and  Farmer  City,  III. 
Six    wires   are   being   put    up. 

JACKSO.WILLE,  ILL. — The  Illinois  Telephone  Traffic  Association  has  been 
organized  in  this  city  by  representatives  of  twcnt\ -three  independent  telephone 
companies    from    twelve   counties    of    western    Illinois. 

PLAINVILLE,  ILL. — The  Adams-Pike  Counties  and  Hannibal  Telephone 
Company,  Plainvillc,  has  been  incorporated  by  Wm.  H.  Brcckcnridge,  John  W. 
Buttz   and   Chas.    H.   Rankin.     The   capital   is   $7,000. 

CHICAGO,  ILL.— The  Western  Telephone  Construction  Company,  of 
Chicago,  has  been  incorporated,  with  a  capital  of  $2,500,  to  manufacture 
mechanical  and  electric  devices.  Incorporators:  A.  E.  Ziehme,  G.  Hallctt  John- 
son and  John    E.   Kavanaugh. 

SPRINGFIELD,  ILL.— The  court  has  refused  to  grant  a  writ  of  injunc- 
tion against  the  Northwestern  Telephone  Company  on  the  petition  of  the  Chicago 
Telephone  Company.  The  former  company  had  a  system  in  operation  in 
Atirora,  and  the  city  council  recently  granted  a  franchise  to  the  Northwestern 
Company  for  the  construction  of  a  second  system.  After  it  began  the  work  of 
construction  the  Chicago  company  prayed  an  injunction  in  the  Kane  County 
Circuit  Court  to  stop  the  work  on  the  ground  that  the  Northwestern's  ordinance 
was    invalid. 

INDIANAPOLIS,  IND.-  The  New  Telephone  Company,  of  this  city,  paid 
a  quarterly  dividend  of  one  and  one-half  per  cent.  This  is  the  company's  first 
dividend. 

FAIRMOUNT,  IND.-  The  Citizens  Telephone  Company,  of  this  city,  has 
filed  articles  of  incorporation.  The  capital  stock  is  placed  at  $10,000,  but  this 
will  be  increased.  The  directors  are  Charles  I.  Parker,  John  Kesey,  W.  .^. 
Bcaslcy  and  Charles  Small. 

PADUCAH,  KY.  The  People's  Independent  Telephone  Company,  of  this 
city,  has  closed  a  deal  with  the  Alexander  telephone  system  of  450  miles  of  wire 
and  about  i.ioo  subscribers.  The  consi<lcration  was  $45,000.  The  line  covers 
Livingston,  Lyon,  raldwcll,  Crittenden,  Webster,  Union,  Hopkins,  Mcl..can  and 
Muhlenberg  Counties.  By  building  a  line  twelve  miles  long  Paducah  will  have 
direct  lonK-distance  connection  with  Louisville,  Owensboro,  Henderson  and 
other  points. 

NKWTONIA,  MO. — The  Uneeda  Telephone  Company,  of  Newtonia,  Mo.,  has 
been  incorporated  to  build  a  telephone  line  from  Granby  to  Newtonia,  Rocky 
Comfort  and  Pioneer.  The  capital  stock  is  $.'?,5oo.  The  incorporators  ire 
G.  W.  Harrison,  J.  W.  Lansford,  D.  N.  Dabbs,  Ira  Bell,  J.  A.  Hudson,  D.  V. 
Wecms,  Ed   Haas  and  others. 

ST.  JOSEPH.  Mf).  Toll  line-  will  !>r  built  in  Missouri.  Kansas  and  Nc 
braska  by  the  Central  States  Telcgraiih,  Telephone  and  Construction  Com- 
pany, just  org.ini/rd  here  with  a  capil.il  slock  of  $100, oon.  The  independent 
companies  in  Kansas  City.  Leavenworth,  Atchison  and  St.  Joseph  are  identified 
with  the  enterprise.  The  principal  stockholders  arc  F.  M.  Baker,  of  Atchison, 
and  W.   F.   Rankin,  of  Tnrkin. 

HAW  RI\'ER,  N.  C-  Dr.  Knight  is  hniUling  a  telephone  line  to  Oak  Ridif 
V  here    an   exchange   will   be  established. 

NEW  HOLLAND.  PA.- The  Enterprise  Telephone  &  Telegraph  Comp^^y 
has  been  organized  at  this  place  with  a  capital  stock  of  J.^,ooo.  It  will  buiM 
a  line  from  New  Holland  to  Reading.     W.  M.  StauflTer  is  president. 

GLANDORF,  OHIO.-  Farmers  in  this  vicinity  are  organizing  an  inde 
pendent    mtitnnl    telephone    company. 

TROY,  OHIO.-  The  Troy  Telephone  Company  has  purchased  the  cxchan.Tr 
of  the  St.  Paris  Telephone  Company  and  the  new  owners  will  make  extensive 
improvements. 

MIAMlSHlTRr..  OHIO.  W.  Wy.iiit.  of  Toledo,  h.is  made  .ipplication  for  a 
franchise  for  an  Independent  telephone  exchange.  The  Home  Telephone  Coiw- 
pany,  of  Dnyton,  will  also  seek  a  similar  grant. 


TORONTO,  OHIO.— The  East  Springfield  Telephone  Company  has  pur- 
chased from  the  Steubenville  Phoenix  Telephone  Company  the  Richmond  ex- 
change,   with    franchise   and  toll    lines   in   Wintersville. 

COLUMBUS,  OHIO. — The  recent  special  session  of  the  Ohio  legislature  cost 
the  State  $2,118  for  long  distance  telephone  bills.  The  service  was  practically 
unlimited  for  members  of  the  legislature  and  the  State  paid  all  the  bills. 

XENIA,  OHK). — Messrs.  D.  and  Oscar  Bradfute  have  purchased  the  interests 
of  Rankin  Brothers,  of  South  Charleston,  in  the  Ccdarville  Telephone  Com- 
pany, of  Cedarville.  They  expect  to  extend  the  system  and  thoroughly  over- 
haul it. 

DELAWARE,  OHIO. — The  StrombergCarlson  Company,  of  Chicago,  has 
about  completed  the  installation  of  the  new  exchange  of  the  Columbus  Cititenji* 
Telephone  Company  in  this  city  and  it  is  exp>ected  it  will  be  ready  for  operation 
within  a  few  weeks. 

URI{.\.\.\,  OHIO. — The  Urbana  Telephone  Company  has  increased  its  rates 
from  $12  to  $15  per  year  to  take  effect  January  i.  The  original  switchboard 
was  designed  for  500  lines,  but  at  present  the  comptany  has  over  1500.  It  is 
now  necessary  to   make  numerous   improvements. 

MILLERSBURG,  OHIO.— The  Millersburg,  Wooster  &  Orrville  Telephone 
Company  has  elected  officers  as  follows:  George  Ada.ms,  president;  Frank  L. 
Beam.  Mt  Vernon,  vice-president;  B.  C.  Sill,  secretary;  J.  E.  Koch,  treasurer, 
and  M.  M.  Herron,  general  manager.  The  company  contemplates  making  im- 
provements  to   its   system. 

CINCINNATI.  OHIO. — Many  Cincinnati  merchants  are  beginning  to  rea'ite 
that  they  are  losing  business  through  lack  of  independent  telephone  conned 
tions.  Local  l)\jsiness  people  at  Hamilton,  Wilmington,  Circleville  and  numerous 
other  towns  in  th.it  section  of  the  State  are  unable  to  reach  Cincinnati  by  the 
independent  lines  and  their  business  is  diverted  to  Columbtis  or  Dayton. 

BOWLING  GREEN,  OHIO.— The  Bowling  Green  Telephone  Company  iias 
p.'.ssed  out  of  existence  and  has  been  succeeded  by  the  Wood  County  Tele- 
I  hone  Company,  one  of  the  properties  controlled  by  the  Federal  Telephone  Com- 
pany, of  Cleveland.  Directors  are  J.  B.  Hoge,  W.  L.  Carey  and  W.  B.  Wood- 
bury, Clevchnd;  L.  Black,  N.  W.  Morrison.  F.  A.  Baldwin  and  J.  G.  Hicknx. 
of  Bowling  Green.  L.  Black  is  president.  T.  B.  Hoge,  vice-president;  W.  L. 
Carey,  secretary-treasurer;  W.  H.  James,  general  manager.  TTie  new  company 
liroposes  to  cover  a  large  section  of  the  covmtry  with  toll  lines  and  farmers' 
systems. 

CLEVEL.^ND,  OHIO.— The  syndicate  headed  by  E.  L.  Barber,  of  Wauseon. 
Ohio,  has  completed  the  deal  for  the  purchase  of  an  interest  in  the  property  of 
the  United  .States  Telephone  Company,  the  Ohio  long-distance  company.  The 
United  States  Company  has  $1,865,000  of  stock  out,  all  of  which  is  owned  by 
the  Federal  Telephone  Company.  The  Barber  syndicate  will  take  4,000  shires 
at  25,  which  will  yield  the  Federal  Company  $100,000  in  cash.  This  will  be 
turned  over  to  the  United  States  Company  for  extensions  and  the  United  Stat-'S 
Company  will  then  increase  its  capital  stock  S250.000  and  the  new  stock  will  be 
sold  at  once  for  25,  the  Barber  interests  receiving  their  pro-rata  with  the 
Federal.  The  combined  fund  will  be  applied  to  make  needed  extensions  in 
southern  Ohio,  West  Virginia  and  Indiana.  The  financial  changes  will  enable 
the  L''nited  States  Company  to  pay  the  interest  on  its  bonds  which  was  due 
July  I.  The  December  interest  will  also  be  taken  care  of  on  time.  The  control 
of  the  United  States  Company  will  be  lodged  in  a  voting  trust  for  five  yca.-s. 
R.  A.  Harman  and  J.  R.  Nutt  will  represent  the  Eveiett-Moore  syndicate  nr 
F'cderal  Telephone  Company  and  a  third  member  will  be  selected  by  E.  L. 
Barber.     Work  of  improving  the  system  will   start  at  once  on  a  large  scale. 

P.'WSON,  I'TAH. — -At  the  council  meeting  a  franchise  was  granted  for 
uniting  Utah  County  with  an  electric  railway  and  telephone  system.  The  es- 
timated  cost   of   railway   is  about   $600,000   and    the   telephone   system    $i5o.o:>o. 

SALT  LAKE  CITY,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Co?n- 
pany  has  completed  its  new  switchboard  in  its  exchange  in  this  city.  The  board 
is  of  the  most  modern  design  and  pattern.  Among  its  features  is  the  doin; 
away  with  the  storage  battery  click  when  the  operator  cuts  in  to  answer  a  sub- 
scriber. The  main  hoard  contains  ten  sections.  There  are  signal  lamps  cf 
four  different  colors,  white  for  unlimited  service  calls;  red  for  registered  party 
lines  in  regular  sei-vice;  green  for  individual  limited  service,  and  blue  for 
public  stations.  These  colors  enable  the  operator  to  determine  at  once  which 
class  of  service  is  demanded  when  a  call  is  made.  The  usual  call  and  cle%r- 
ing-out  signals  arc  of  white.  The  operators  use  the  breat  plate  transmitter. 
The  old  switchboard  will  be  divided  into  sections  and  distributed  amonc 
country   exchanges. 

GLOUCESTER  C.  H..  VA.-  The  Tidewater  Telephone  Company  has  de- 
cided to  rebuild  the  line  from  here  to  S.tluda.  using  new  poles  and  lonfvr 
cross-arms  and   increasing  the  number  of  wires. 


ELECTRIC  LIGHT  AND  POWER. 


DENVER.  COL— G.  H.  5>ethman,  W.  H.  Sherrod  and  W.  F.  Sperry  have 
organized  the  Denver  Eureka  Power  Company  to  dcx-elop  water  power  in  Middle 
Botilder  Creek  tor  the  put  pose  of  generating  clectriial  enersy  which  will  l«e 
transmitted   to  various  places. 

GRIFFIN.  GA  Capt.  Seaton  Grantland  is  planning  to  establish  an  electric 
plant  at  Hieh  Falls,  where  it  is  proposed  to  develop  between  30.000  and  40.ortO 
horse  power.  The  power  will  be  conveyed  to  Griffin.  The  e«timated  cost  of 
the    plant    is   fian.ooo. 

BOISE.  IDAHO— ^Articles  of  incorporation  of  the  Banville  Mining  Com- 
pany, of  Boise  City,  have  heen  filed.  The  directors  are  F.  R.  Reed,  G.  K. 
Redway.  V.  B.  Cutler.  W.  A.  Da\-enport.  W.  W.  Punn  and  J.  T.  BlaJce.  The 
capital   stock  is  $300,000.  of  which   $700  has  been  subacribed. 

POC.\TELLO.  IDAHO.— The  delix-ery  of  power  from  American  Fall*  in 
Pocatello  was  turned  on  a  few  da>-8  ago  by  the  American  Falls  Power,  Watrr 
&  Light  Company.  Within  the  next  jo  days  all  the  smelters,  factories,  street 
lights  and   other   enterprises   will   be   connected   and  ir    operation. 
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PANA,  ILL.-  I'.y  the  recent  decision  of  the  judge  in  the  Christian  County 
i  Circuit  Court  modifying  the  injunction  granted  in  the  case  of  Taylor- 
:  ville  Electric  Light  vs.  F.  W.  Anderson,  restraining  the  city  from  erecting  an 
electric  light  plant,  it  is  thought  that  Pana  will  he  granted  a  like  decision.  The 
Pana  City  Council  some  months  ago  voted  to  erect  a  municipal  light  plant  at  a 
cost  of  $16,000.  At  the  instance  of  Robert  Johns  the  Circuit  Court  issued 
a  temporary  injunction  restraining  the  city  from  erecting  the  plant  on  the 
grounds  that  the  indebtedness  of  the  city  would  exceed  the  lawful  limit.  The 
contract  was  let  to  J.  D.  Reid,  of  St.  Louis,  who  agreed  to  light  the  city  for 
$4,000  yearly  for  a  period  of  four  years,  at  which  time  the  city  would  pay  him 
$1,000  and  he  would  tender  it  the  plant.  At  present  the  city  of  Pana  is  in 
darkness,  and  the  people  are  nightly  carrying  lanterns. 

TAYLOR\'ILLE,  ILL. — In  the  Circuit  Court  the  injunction  previously 
granted  was  modified  by  the  Master  in  Chancery  some  weeks  ago  in  the  case 
of  F.  W.  Anderson  against  the  city  of  Taylorville.  The  city  has  been  lighted 
for  many  years  by  the  Taylorville  Electric  Company  and  its  contract  expired 
Oct.  25.  The  City  Council  a  few  months  ago  voted  to  issue  $20,000  in  bonds 
and  to  build  a  municipal  light  plant.  At  the  instance  of  Anderson  the  Master 
in  Chancery  issued  a  temporary  injunction  restraining  the  city  from  issuing 
bonds,  on  the  ground  that  with  this  additional  debt  the  indebtedness  of  the  city 
would  exceed  the  constitutional  limit.  The  indebtedness  proven  in  the  trial  is  held 
by  the  judge  to  be  such  that  bonds  may  be  issued  for  $16,000.  As  the  contract 
for  building  the  plant  was  let  for  $:  8,000  the  decision  amounts  to  a  practical 
dissolution  of  the  injunction,  and  unless  other  steps  are  taken  the  plant  will  be 
built  immediately.  Anderson  is  tlie  president  of  the  electric  company  and  one 
of  the  largest  taxpayers  in  the  city.  Until  the  city  plant  is  built  the  city 
will  be  in  darkness. 

INDIANAPOLIS,  IND.— The  Merchants'  Heat  &  Light  Company,  of  this 
city,  which  recently  secured  a  franchise,  finds  it  exceedingly  difficult  to  find 
space  in  the  streets  and  alleys  in  which  to  construct  its  conduits.  The  streets 
and  alleys  of  Indianapolis  are  completely  underlaid  with  the  pipes  of  three 
natural  and  one  artificial  gas  company,  the  conduits  of  the  Indianapolis  Light 
and  Power  Company,  the  New  Telephone  Company,  the  Central  Union  Tele- 
phone Company  and  the  Western  Union  Telegraph  Company.  The  Merchants' 
Company  is  threatened  with  an  injunction  if  it  attempts  to  construct  its  con- 
duits near  any  of  the  above,  and  how  to  conserve  the  rights  of  all  has  become 
a  serious  question. 

ST.  JOSEPH,  MO.— The  St.  Joseph  Railway,  Light,  Heat  &  Power  Company 
has  increased  its  capital  stock  from  $3,500,000  to  $6,000,000. 

ST.  LOUIS,  MO. — The  city  council  has  passed  the  ordinance  appropriating 
$33,000  for  the  establishment  of  an  electric  lighting  plant  in  the  basement  of  the 
new  I'ity  hall.  A  similar  ordinance  for  a  lighting  plant  in  the  insane  asylum 
was  also  passed.  The  former  plant  will  furnish  light  for  all  the  city  buildings 
in  what  is  known  as  the  central  district,  including  the  Four  Courts,  old  city 
hall,  etc. 

HELENA,  MONT. — A  flash  from  a  short  circuit  of  high  tension  lines  set 
fire  to  the  power  building  of  the  Helena  Light  &  Power  Company  and  the 
building  was  destroyed.  Loss,  $45,000;  insurance,  $30,000.  An  estimate  of  (-he 
loss  includes  the  loss  of  the  Missouri  River  Power  Company  building,  which 
was  fully  insured. 

NORTH  AMHERST,  OHIO.— The  proposition  to  bond  the  town  for  $10,000 
to  build  a  lighting  plant   has   passed   and  plans   are   being   prepared. 

CLEVELAND,  OHIO. — The  George  S.  Rider  Company  has  made  plans  for 
a  large  electric  power  house  for  the  W.  S.  Tyler  Company,  Cleveland. 

GENOA,  OHIO. — The  village  has  placed  a  contract  with  the  Toledo  Motor 
&  Machine  Company,  Toledo,  for  equipment  for  a  municipal  lighting  plant. 
The  station  is  to  be  erected  at  once. 

DESHLER,  OHIO.- — The  electric  lighting  plant  in  this  place  was  offered  for 
sale  a  few  days  ago,  but  was  not  disposed  of  for  want  of  bidders.  Those  present 
claimed  the  appraisement  of   $7,000   was   much    too   high. 

I>EF1ANCE,  OHIO. — Surveys  made  of  the  Auglaize  River  here  indicates  that 
it  has  a  fall  of  175^^  feet,  capable  of  affording  2,700  horse-power.  The  village 
is   planning  to  establish   a  plant  to   furnish  light   and  power. 

TOLEDO,  OHIO. — The  Central  Heating  &  Lighting  Company  has  submitted 
a  new  proposition  to  the  city  to  enter  in  a  contract  for  street  lighting  at  $58 
per  lamp.  At  present  the  city  is  paying  $83  per  lamp.  C.  S.  Ashley  is  at 
the  head  of  the  new  company. 

CLEVELAND,  OHIO. — Mr.  A.  Mosher,  of  New  York,  is  in  the  city  endeavor- 
ing to  interest  prominent  capitalists  in  a  project  to  equip  the  Ohio  &  Erie 
Canal,  from  Cleveland  to  Dresden,  with  electric  towing  equipment  similar  to 
that  now  being  installed  on  the  Miami  &  Erie  Canal.  It  is  announced  that 
the  company  will  soon  make  application  to  the  .State  board  of  public  works  for 
a  franchise  to  build  the  line. 

COLUMBUS,  OHIO. — The  Public  Service  Company  incorporated  under  the 
laws  of  West  Virginia  by  Ohio  men,  has  qualified  with  the  Secretary  of  State. 
The  capital  stock  is  $500,000.  The  incorporators  are  Chas.  L.  Kurtz,  Eli  AI. 
West,  Joseph  Slater,  A.  S.  Green,  W.  H.  Sharp,  of  Columbus,  and  R.  II. 
Sharp,  of  Fairfield  County.  The  purpose  of  the  company  is  to  construct  and 
operate  a  plant  in  Columbus  for  the  purpose  of  producing  electric  energy  and 
furnishing  electric  current:  producing  steam  and  hot  water,  cold  water  and 
cold  storage.  Joseph  Slater  is  president  and  A.  S.  Green  secretary  of  the  new 
enterprise. 

BELLWOOD,  PA. — The  Citizen's  Electric  Light  Company,  of  Bellwood,  has 
been  incorporated;  capital,  $1,000.  Directors:  Daniel  G.  Owens,  John  M. 
Hamer,  Tyrone;   Charles  W.   Hooner,  of  Bellwood. 

PITTSBURG,  PA. — The  Duquesne  Light  and  Power  Company,  of  Pitts- 
burg, has  been  chartered;  capital,  $20,000.  Directors:  G.  C.  \\'atts,  H.  E. 
Bechtel,    F.    H.    Kreimeir,    J.    J.    Kitner,    Perry    N.    Gleim,    Pittsburg. 

YORK,  PA.^— One  year  ago  a  company  was  formed  at  Wrightsville,  Pa.,  for 
the  purpose  of  erecting  an  electric  light  plant.  Permission  was  obtained  from 
the  municipal  authorities  for  the  erection  of  the  poles  and  arc  and  incandescent 


lamps  were  ordered.  Then  the  project  btcame  dormant.  New  life  was  givrn- 
to  it  several  weektt  ago  when  a  party  of  New  Haven  capitalisu  purchased  2 
majority  of  the  struck  of  the  company.  The  councilmen  were  then  asked  to 
extend  the  time  in  which  the  plant  is  to  be  erected  and  the  town  lighted.  Thi» 
was  granted  and  work  on  the  plant  which  is  to  cost  $20,000,  will  begin  ai 
once.     The  plant  will  be  operated  by  water  power. 

PROVO,  UTAH. — The  City  Council  Committee  which  has  been  invcstigattug 
the  matter  of  water  supply  for  the  purpose  of  generating  electric  light  for  the 
city's  needs  has  reported  favorably  on  the  project.  A  suffici'rnt  supply  was 
found  in  various  springs  in  Provo  Cation  from  .vhich  water  for  drinking  as  we'I 
as  for  power  purposes  will  be  obtained. 

SPOKANE,  WASH.— R.  E.  Strahon,  of  Spokane,  has  purchased  the  Ellis 
water  rights  near  Sumpter,  Oregon.  It  is  intended  to  utilize  the  water  for 
generating  electric  power  for  lighting  at  Sumpter  and  for  other  plants  in  and 
near  the  city.     It  is  estimated   1,000  horsepower  can  be  obtained. 

OSIIKOSH,  WIS.— In  the  United  Sutes  Court,  at  Milwaukee,  Judge  Sea- 
man authorized  A.  E.  Thompson,  receiver  for  the  Osbkosh  Electric  Light  and 
Power  Company,  to  issue  $20,000  worth  of  certificates  for  the  purpose  of  erect- 
ing a  new  power  house. 

CITY  OF  MEXICO,  .\IEX.  —  Vicente  Viegra,  a  wealthy  land  owner  of  t'le 
state  of  Jalisco,  Mexico,  is  constructing  a  large  electric  light  and  power  plant 
in  the  town  of  Talmazula  de  Gordiano,  that  State.  The  plant  will  be  used  to 
furnish  light  for  the  town  and  power  for  the  operation  of  pumps  for  irrigating 
a   large  tract  of  land  situated   about   six   miles  from   the  town. 


THE  ELECTRIC  RAILWAY. 


BATTLE  CREEK,  MICH.— A  company  headed  by  C.  W.  Post,  has  applied 
for  franchises  to  operate  lailways  on  various  streets  in  this  city.  The  com- 
pany offers  better  service  than  is  now  afforded. 

PIQUA,  OHIO. — The  council  has  granted  a  franchise  through  town  to  I'jc 
Springfield,  Piqua  &  Sidney  Traction  Company.  A.  W.  DeWeese  is  chief 
promoter  of  the   road. 

TOLEDO,  OHIO. — Spitzer  &  Company,  Toledo  bankers,  will  undertake  the 
financing  of  part  of  the  bond  issue  of  the  proposed  Detroit  to  Chicago  interurb.an 
road   which   is   to   connect   Jackson   and    Battle    Creek. 

MANSFIELD,  OHIO.— The  Ohio  Central  Traction  Company  has  opened 
service  on  its  line  between  Mansfield  and  Crestline  and  an  hourly  headway  will 
be   maintained   over   the   entire   road    from    Bucyrus   to   Mansfield. 

BELLEFONTAINE,  OHIO.— The  Urbana,  Bellefontaine  &  Northern  Tr.-xc- 
tion  Company  will  erect  a  temporary  power  house  here,  so  that  local  service 
can  be  begun  in  Bellefontaine  by  December  i.  Material  for  the  line  is  on  the 
ground. 

YOUNGSTOWX,  OHIO. — The  Youngstown  &  Southern  Railway  Company 
has  elected  officers  as  follows:  Asa  W.  Jones,  president;  ],  H.  Ruhlman,  sec- 
retary;  W.  S.  Anderson,  treasurer;  R.  L.  Andrews,  vice-president  and  general 
manager,  and  W.  H.  Ruhlman,  right  of  way  agent. 

CINCINNATI,  OHIO. — Articles  of  incorporation  of  the  Traction  Terminal 
Company,  capital  $100,000,  have  been  certified.  The  incorporators  are  J.  B. 
Foraker,  Randolph  Mathews,  George  H.  Warrington  and  Frank  H.  Wilcox,  nt 
Cleveland,   general  counsel  for  the  Mandclbaum  syndicate. 

N.\POLEON,  OHIO. — The  People's  Rapid  Transit  Company  has  received  a 
25-year  franchise  for  its  line  through  the  town.  The  company  proposes  to  es- 
tablish its  car  barns,  repair  shops  and  power  house  at  Napoleon  and  it  is  probable 
that  the  water  of  the  canal  will  be  used   for  the  generating  of  power. 

COLUMBUS,  OHIO. — It  is  announced  that  Senator  J.  B.  Foraker  has  be- 
come interested  in  the  Urbana,  Mechanicsburg  &  Columbus  Railway,  and  Pres- 
ident Axline,  of  the  company,  stales  that  it  will  be  pvshed  to  completion.  The 
company  has  been  having  financial  difficulties  and  construction  work  has  been 
tied  up. 


OBITUARY. 


EDWARD  B.  MALTBY,  who  was  formerly  president  of  the  Boston  Electric 
Light  Company,  died  at  his  home  in  Boston,  on  October  30,  of  paraly  is.  .He 
was  63  years  of  age.  Mr.  Maltby  was  also  a  director  of  the  Boston  Edison 
Company  and  held   positions  in   various  other  New   England   enterprises. 


PERSONAL. 


MR.  JiIORTON  -VREXDT  has  been  appointed  lecturer  in  electrical  engincer- 
inc;  by  the  trustees  of  Columbia  University,  New  York   City. 

MR.  G.  R.  NEWCOMER  has  joined  the  forces  of  the  Columbia  Incandescent 
Lamp  Company,  "f  St.  Louis,  and  has  his  office  and  headquarters  at  Memphis. 
Tenn. 

MRS.  JOHN  W.  MACK  AY  and  her  daughter,  the  Princess  Colonna,  are 
to  accompany  the  body  of  Air.  Mackay  to  this  country  this  week.  Mrs.  Mackay 
is  not  expected  to  make  a  long  stay. 

MR.  H.  S.  BURROUGHS  has  withdrawn  from  the  firm  of  Ballantyne  ^ 
Evans  and  opened  an  office  at  27  William  Street,  New  York,  for  the  prac- 
tice of  electrical  and  mechanical  engineering. 

MR.  W.  MARCONI  has  arrived  at  Table  Head,  Sydney,  Nova  Scotia,  on  the 
Italian  man-of-war  "Carlo  Alberto,"  and  is  engaged  there  installing  new  ap- 
paratus to  use  between  that  station  and  England. 
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MR.  L.  R.  POMEROY,  of  the  railway  'Iti-arlment  of  the  General  Electric 
Company,  is  to  present  a  re|»«rt  on  "Electrically  Driven  Shops,"  before  the 
Central  Railway  Club,  Hotel  Iroquois,   Buffalo,  on  November  14,  at  2  p.   m. 

PRESIDE.XT  H.  H.  VREEL.A.N'D,  of  the  New  York  MetropoliUn  Street 
Railway,  denies  the  report  that  he  contemplates  leaving  the  Metropolitan  Street 
Railway  Co-npany  to  take  charge  of  the  traction  companies  in  London,  con- 
trolled by  Mr.   Ycrkes. 

MR.  CLARENCE  MACK.\Y  is  shown  in  a  full  page  portrait  by  Harper's 
Weekly  as  one  of  the  coming  men,  and  there  is  no  doubt  he  has  a  great  career 
before  him  in  administering  wisely  and  generously  the  great  properties  and 
vast  wealth  left  by  his  famous  father. 

MR.  KARL  G.  ROEBLI.NG  will  give  his  bachelor  dinner  on  the  night  of 
Tuesday  week,  Nov.  11,  at  Sherry's.  Mr.  Roebling  is  a  son  of  Ferdinand  W. 
Roebling,  of  Trenton,  N.  J.,  and  his  marriage  with  Miss  Blanche  Estabrook, 
daughter  of  Henry  Estabrook,  of  Chicago,  will  take  place  a  few  days  later. 

MR.  J.  W.  Y(JUNG,  secretary  of  the  Allis-Chalmers  Company,  whose  New 
York  offices  are  in  the  Broad  Exchange  Building,  has  been  given  the  post  of 
general  manager  of  the  I^ndon  offices  of  the  company.  He  will  be  succeeded 
in  the  secretaryship  by  Mr.  J.   H.   Seaman,  third  vice-president  of  the  co...pany. 

.MESSRS.  KEKN  DODGE  and  Charles  Day,  of  the  firm  of  Dodge  &  Day, 
modernizing  enxinccrs,  have  just  returned  from  an  extensive  trip  through  the 
middle  West  where  they  visited  many  of  the  principal  machine  shops  and 
foundries,  gathering  data  on  shop  efficiency  and  critically  comparing  facto-y 
methods. 

MR.  GISBERT  KAPP,  the  celebrated  Anglo-German  electrical  enginter, 
physicist,  journalist  and  good  fellow  is  honored  by  the  Bullock  Electric  Mfg. 
Company  by  having  his  portrait  on  its  dainty  illuminated  calendar  for  November. 
The  crisp  biographical  sketch  on  the  back  was  prepared  by  his  clever  pupil 
now  in  this  country,  Mr.  B.  A.  Behrend. 

MR.  WILLIAM  SELLERS,  of  Philadelphia,  has  l)cen  nominated  by  the 
-committee  of  the  society  as  president  of  the  American  Society  of  Mechanical 
Engineers  for  the  ensuing  year,  associated  with  F.  H.  Stillman,  as  treasurer; 
F.  IL  Daniels,  Jas.  Christie  and  J.  R.  Freeman  as  vice-presidents,  and  R.  C. 
McKin.iey,  S.   S.  Webber  and   H.  Sanders  as  managers. 

MR.  HENRY  A.  EVERETT,  of  the  Everett-Moore  syndicate.  Cleveland, 
•Ohio,  has  resigned  the  presidencies  of  the  Federal  Telephone  Company  and  the 
Cuyahoga  Telephone  Company,  of  Cleveland.  lie  is  succeeded  in  both  positions 
by  Mr.  Frederick  S.  Dickson,  of  Trenton.  It  is  stated  that  Mr.  P'vcrett  will  con- 
tinue  as  a  director  in   the   Federal    Telephone   Company. 

MR.  R.  T.  E.  LOZIER  has  been  elected  to  the  managership  in  the  Amer- 
ican Institute  of  Electrical  Engineers  left  vacant  by  the  election  of  Mr.  C. 
F.  Scott  to  the  presidency.  .\Ir.  Lozier  has  not  only  been  designated  by  the 
suffrages  of  his  fellow  members  for  such  office,  but  as  a  committeeman  has 
given  ample  pledge  of  his  intelligent  and  enthusiastic  devotion  to  the  best  in- 
terests of  the  profession   and   its  national  organization. 

MR.  ROBERT  ROBINSON,  electrical  engineer  of  the  Clyde  \alley  Power 
Company,  which  concern  recently  placed  a  contract  valued  at  some  $2,500,000 
with  the  British  Wcstinghouse  Electrical  &  Manufacturing  Company,  Limited, 
for  the  equipment  of  two  large  generating  stations,  etc.,  is  now  visiting  the 
United  States.  He  was  in  Pittsburg  in  the  early  jiart  of  the  week  and  intends 
to  remain  in  the  West  for  some  ten  days  or  so  for  the  jibrposc  of  inspecting 
some  of  the   larger  electrical   )>lants. 

MR.  GEORGE  F.  PORTER,  who  was  for  ten  years  and  until  quite  lately 
secretary  and  treasurer  of  the  National  Electric  Light  Association,  has  become 
sales  manager  for  the  Atlantic  Insulated  Wire  &  Cable  Company,  with  his 
offices  at  \zo  Liberty  Street.  Mr.  Porter  is  already  widely  known  in  the  in- 
sulated wire  industry  and  trade,  anil  has  n  host  of  friends  thri>ngliout  the  elec- 
trical field.  His  new  ilutie!<  have  already  begun,  and  there  is  no  doubt  that  his 
devotion  to  work  ami   intelligently  directed  efforts  will   succeed   as  heretofore. 

COUNT  TAEGGI.  the  inventor  of  the  new  electric  post,  has.  it  is  stated. 
Just  left  Rome  for  London  on  invitation  of  the  British  Postmaster  General. 
Before  his  departure  a  commission  appointed  by  the  Italian  government  re 
ported  most  favorably  on  his  invention.  All  the  same,  Taeggi  i.s  far  from 
confident  that  immediate  action  will  be  taken  here.  He  said  the  other  day: 
"If  the  Italian  Postmaster  Gener.il  puts  any  undue  delay  in  the  way  of  an 
electric  post  belwrcn  Rome  and  Naples,  I  shall  offer  to  make  tny  first  ctcpcrinicnt 
in   the  system  between    London  and   Liverpool." 

MR.  W.  P.  MACKENZIE,  formerly  manager  of  the  New  York  offices  of  the 
H.irrisburg  Foundry  &  Machine  Works. 'of  Harrisburg.  Pa.,  has  made  a  co- 
partnership arrangement  with  Mr.  A.  B.  Quarricr  for  the  purpose  of  acting 
as  exclusive  sales  agents  for  the  Harrisburg  people  in  New  York  State  as  far 
west  as  Rochester,  and  Olean;  in  New  Jersey  as  far  south  as  Trenton,  and  in 
the  entire  State  of  Connecticut.  The  new  firm,  which  is  to  be  styled  Mackenzie 
&  Quarrier,  will  also  act  as  export  agents  of  the  Harrisburg  Company  and  pro- 
l-oscs   to   handle   the   pro<lucts   of  other    engineering  concerns   in   addition. 

THE  OFFICERS  of  the  Rooney  Weslbury  Electric  I^mp  Company,  Mcsais. 
John  Rooney.  president;  William  H.  Meadowcroft.  vice-president;  Harry  Wesl- 
bury. treasurer  and  r^iIes  m.itiaRer;  F.  J.  Rooney.  secretary,  and  J.  J.  Rooney. 
general  manager  are  represented  in  the  accompanying  group  portrait.  Mr.  John 
Rooney.  the  president,  read  law  in  his  early  manhood,  and  was  connected  with 
a  leading  New  Yoik  railroa<l  law  firm  for  over  twenty-five  years.  Among  the 
many  business  enterprises  with  which  Mr.  Rooney "s  name  has  l>een  connected 
was  the  Si.  Paul  Water  Works;  the  conslniction  of  the  Soiilhern  Minnesota 
R.R.;  the  Iowa  E.Tstern  R.R.,  and  subsequently,  the  Erie  and  .Atlantic  and 
Great  Western  Railroads;  and  he  was  prominently  identified  with  the  Boston, 
Hartford  and  Eric  R.  R.  Co.,  of  which  he  was  president  for  years.  He  was 
also  part  owner  of  the  New  York  and  West  India  .Steamship  Co,  and  its 
treasurer  and  general  manager.  Mr.  Rooney  entered  the  electric  field  in  i8!<t. 
and  was  one  of  the  organisers  an<l  the  presiilcnt  of  ihc  .American  Electric  Li^ht 
Company,    and   one    of   the   promoters    of    the    Consolidated    Electric    l.ig'it    To.. 


and  ilic   sawyer-Man  Electric   Company,  all  of  which  were  subsequently  merged 
into    the    Wcstinghouse    Electric    Manufacturing    Company. 

Mr.  William  H.  Meadowcroft,  vice-president,  also  started  on  a  Wgal  career, 
having  been  admitted  to  the  New  York  Bar  in  May,  1881.  Major  Elaston,  of 
the  law  firm  with  which  Mr.  Meadowcroft  was  connected,  having  accepted  the 
vice-presidency  of  the  Edison  Light  Company,  Mr.  Meadowcroft  left  the  legU 
profession  and  became  identified  with  the  Edison  company  and  continued  ni» 
association  with  the  same  and  its  successors  over  eighteen  years,  two  years  being 
spent  in  the  legal  department.  During  the  last  years  of  his  association  with  the 
General  Electric  Company  he  devoted  his  entire  time  to  the  miniature  and 
decorative  lamp  business,  a  branch  of  the  lamp  department  which  he  originallf 
started  in  1885;  and  he  took  part  in  the  development  of  the  Rontgen  ray  btui- 
ness  of  the  company  from  its  commencement.  In  the  early  8o's  he  took  aa 
active  part  in  the  Edison  Electric  Illuminating  Company,  the  Eldison  European 
Company  and  the  Edison  Ore  Milling  Company,  as  well  as  with  various  standard- 
izing and  technical  committees  that  were  organized  in  those  days  for  operating 
part  of  the  business.  He  also  wrote  the  first  commercial  pamphlet  on  incan- 
descent electric  lighting  that  was  published  in  this  country,  and  prepared  all 
the  catalogues  for  the  Edison  Companies  in  1884,  as  well  as  a  number  of  book- 
lets that  were  published  in  1887  and  1889,  and  some  other  special  1  itilogiBi 
in  later  years.  Mr.  Meadowcroft  has  also  done  some  other  writing  in  his  leisure 
moments,  such  as,  for  instance,  his  popular  manual  "A  B  C  of  Electricity,"  of 
which  over  76,000  copies  have  been  sold.  In  the  summer  of  1899  Mr.  Memdow- 
croft  left  the  General  Electric  Company  to  go  into  the  storage  battery  boainei^ 
and  the  Perret  Storage  Battery  Company  was  organized,  with  a  factory  ia 
Brooklyn  and  an  office  in  New  York.  After  considerable  preliminary  wortt 
had  been  done  and  by  the  time  that  the  battery  was  ready  to  put  on  the  market, 
the  president  and  financial  member  of  the  company,  Mr.  Theodore  Berbeil,  on- 
cxpectcdly  died,  and  Mr.  Perret  was  taken  seriously  ill.  It  was  therefore  deciaed 
advisable   to   suspend    for  a  time  the  operations  of   the    Perret   Company.      Mr. 


Meadowcroft  having  some  financial  interests  in  the  National  Bread  Company 
and  the  United  States  Bread  Company,  and  being  a  director  in  both,  accepted 
the  position  of  treasurer  of  both  these  companies  and  still  occupies  the  same 
official  relations.  His  love  of  the  old  business  of  decoratire  and  miniature 
incan<lescent  lamps  has  prompted  his  joining  forces  with  Messrs.  Rooney  and 
Westbury. 

Mr.  Harry  Westbury,  the  treasurer  and  sales  manager  of  the  company, 
graduated  from  one  of  the  largest  colleges  in  the  west  of  England,  and  for  soaie 
years  held  a  position  as  head  accountant  and  afterwards  as  salesman  in  the  brats 
foundry  business.  On  coming  to  this  country  he  entered  the  employ  of  the 
(General  Electric  Company,  at  Harrison,  N.  J.,  and  was  associated  with  Mr.  W. 
H.  Meadowcroft  in  developing  and  increasing  the  sales  and  uses  of  the  minia- 
ture lamp  and  after  that  gentleman  resigned  his  position  in  1899  conducted  the 
commercial  end  until  he  recently  resigned  to  enter  the  above  company.  His 
name  has  hc^n  intimately  associated  with  the  developments  in  Rontgen  ray  work 
for  several  years  past  and  is  well  known  in  scientific  circles,  both  in  this 
country  and   Europe,  as  an  expert  on  Rontgen  tubes,  etc. 

Mr.  Francis  J.  Rooney.  the  secretary  of  the  company,  is  a  mechanical  en- 
gineer and  a  graduate  of  the  Polytechnic  Institute  of  Brooklyn.  He  was  f:*r 
over  two  years  assistant  manager  of  a  large  manufacturing  business  in  New 
York  City  and  subnequently  superintendent  of  an  electro-therapeutic  establish- 
inent.  and  private  secretary  to  his  father  up  to  tiK  organisation  of  this  com- 
pany. 

Mr.  John  J.  Rooney.  the  general  manager  of  the  company,  is  a  graduate  of 
the  Polytechnic  Institute  of  Brooklyn,  being  one  of  the  first  students  to  take 
the  electrical  engineering  course  established  in  1803  by  l>r.  Samuel  Sheldon. 
He  early  devoted  himself  to  storage  battery  work  and  perfected  a  new  type 
which,  however,  he  did  not  place  on  the  market  owing  to  the  patent  situation. 
He  then  turned  his  attention  to  high  tension  electro-therapeutic  work  and 
recently  it'slalle^l  a  large  plant  of  this  character  in   I>>ndon. 
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THE  MAXWELL  M.  MAYER  ELECTRIC  COMPANY,  216  Centre  St.. 
New  York,  has  just  issued  Bulletin  No.  113,  giving  general  specifications  of  il« 
line  of  direct-current  motors  and  dynamos  of  the  enclosed  type.  A  list  of 
some  of  the  users  of  these  machines  is  given. 

THE  MARINE  ENGINE  &  MACHINE  COMPANY,  80  Broadway,  New 
York,  has  increased  its  capital  stock  and  has  purchased  the  real  estate  and 
buildings  comprising  its  plant  in  Harrison,  N.  J.  Mr.  E.  C.  Benedict  is  pres- 
ident of  the  company  and  J.    B.   M.   Showell,  secretary. 

SIGHT  FEED  LUBRICATOR.— The  Lunkcnheimer  Company,  Cincinnati. 
Ohio,  reports  that  it  is  receiving  some  very  flattering  testimonials  in  refer- 
ence to  its  graphite  sight-feed  lubricator.  The  company  prints  a  circular  de- 
scribing and  illustrating  this  device,  and  a  copy  of  it  may  be  obtained  on 
application. 

STOREY  MOTORS.— The  Storey  Motor  &  Electric  Company,  Harrison, 
N.  J.,  has  recently  issued  a  catalogue  describing  and  illustrating  its  well 
known  enclosed  and  dust  and  moisture  proof  machines.  Illustrations  show  the 
machine  in  section  and  various  applications,  and  diagrams  and  tables  giv«  the 
dimensions    of   the    various    sizes. 

MINIATURE  LAMPS. — The  Jaeger  Miniature  Lamp  Manufacturing  Com- 
pany, Fourth  Avenue  and  Eighth  Street  New  York  City,  has  issued  a  cat- 
alogue illustrating  and  briefly  pointing  out  the  features  of  its  extensive  line 
of  miniature  lamps.  These  lamps  are  used  for  a  great  variety  of  purposes 
including   telephone,   dentistry,   surgery    and   decoration. 

ELECTRIC  LABORATORY  FURNACES.— Eimer  &  Amend,  205  Third  Ave., 
New  York,  have  issued  a  well-illustrated  catalogue  of  electric  furnaces,  which 
includes  also  illustrated  descriptions  of  an  electric  jiyrometer  and  an  electric 
heating  apparatus  for  distilling  ether.  Five  types  of  electric  furnaces  are  shown, 
namely,  two  for  crucibles,  a  muffle,  a  sectional  combustion  and  a  Moissan  type. 

THE  ELECTRIC  APPLIANCE  CO.,  Chicago,  is  advising  the  sale  of  arc 
lamps  to  merchants  for  store  lighting.  It  claims  that  this  is  the  season  when 
store  advertising  pays  and  that  a  merchant  cannot  advertise  to  better  advantage 
than  to  have  a  well  lighted  and  therefore  attractive  store.  In  this  connection, 
it  states  that  there  is  one  arc  lamp  a  little  better  than  all  others,  namely  the 
Adams-Bagnall. 

MESSRS.  CROSELMIRE  &  ACKOR,  42  Walnut  St.,  Newark,  N.  J.,  plati- 
num refiners  are  just  closing  their  first  year  in  business  with  excellent  results. 
They  have  been  compelled  to  enlarge  their  plant  several  times  and  at  present 
they  have  facilities  for  filling  all  orders  promptly.  The  New  York  office  is  at 
Forty  second  St.  and  Sixth  Ave.  (Harvard  Building)  for  the  convenience  of 
metropolitan   customers. 

THE  BUFFALO  FORGE  COMPANY,  Buffalo,  N.  Y.,  has  recently  issued 
two  new  pamphlets  on  the  subject  of  the  Buffalo  engines  and  this  company's 
system  of  mechanical  induced  draft.  In  the  former  bulletin  the  features  of 
a  typical  engine  are  given,  which  are  followed  by  illustrations  of  engines  of 
various  types  manufactured  by  the  company.  The  pamphlet  on  induced  dr.nft 
is  gotten  up  on   the   same  plan. 

THE  NILES  TOOL  WORKS  COMPANY,  Hamilton,  Ohio,  is  planning  lo 
erect  a  large  addition  to  its  plant,  which,  it  is  claimed,  will  make  it  the 
largest  of  its  kind  in  the  country.  The  total  floor  space  in  the  new  structiire 
will  be  85,000  square  feet.  The  erection  of  the  proposed  addition  is,  however. 
contingent  upon  the  company  securing  larger  foundry  facilities.  The  present 
foundry   is  taxed  to  its    full   capacity. 

SECOND-HAND  MACHINERY.— Wickes  Bros,  machinery  manufacturers 
and  dealers  in  second-hand  machinery,  Saginaw,  Mich.,  have  a  very  full  line  of 
machines  and  apparatus  of  various  kinds  all  ready  for  immediate  delivery. 
The  October  list  contains  34  pages  of  closely-printed  matter  and  gives  dimen- 
sions, etc.,  of  the  stock  of  new  and  second-hand  machinery  on  hand.  The  firm 
handles  boilers,  engines,   machine  tools,   etc. 

THE  STERLING  ELECTRICAL  MFG.  CO.,  Warren,  Ohio,  which  recently 
distributed  among  its  many  friends  a  souvenir  in  the  shape  of  an  ash  tray  for 
a  business  man's  desk  has  excelled  its  generosity  in  producing  a  new  souvenir. 
This  is  a  reproduction  in  bas-relief  of  the  celebrated  painting  "Diana's  Chase," 
by  Makart.  It  is  a  highly  ornamental  production  of  the  picture  new  hanging 
in  the  Metropolitan  Art  Museum,  New  York  City. 

THE  GREEN  TRAVELING  LINK  GRATE  is  the  subject  of  the  well  illus- 
trated catalogue  just  issued  by  the  Green  Engineering  Company,  Chicago,  III. 
This  make  of  grate  is  well  illustrated  and   several  half-tone  cuts  give   views  of 


plants  in  which  they  have  been  insulled.  Illustrations  also  show  the  details  of 
the  grate.  At  the  back  is  given  some  tabulated  information  about  coal  in  Illi- 
nois, Pennsylvania  and  Ohio,  giving  analyses,  beat  value,  etc. 

THE  "EXPRESS." — In  a  small  pamphlet  under  the  title  "The  'Express'  and 
Some  of  its  Stopping  Places,"  the  Kellogg  Switchboard  &  Supply  Company, 
Chicago,  gives  copies  of  51  testimonial  letters  received  from  as  many  users  of 
these  boards.  Judging  from  these  letters  the  boards  are  giving  the  best  of 
satisfaction.  The  "Express"  boards  are  made  for  small  exchanges  of  50  to 
500  lines.  They  are  simple,  rapid  and  easy  to  operate,  and  many  hundreds 
of  them  have  been  sold. 

THE  VAN  DORN  ELLIOTT  ELECTRIC  CO.MFANY,  Cleveland.  Ohio, 
has  greatly  increased  its  facilities  for  making  armature  and  field  coils.  This 
department  of  the  busines'>  heretofore  has  not  been  able  to  meet  the  demands 
upon  it,  and  its  enlargement  was  necessary  in  order  to  enable  the  company 
to  get  out  the  work  with  greater  promptness.  Mr.  J.  Norman  Elliott  has  been 
appointed  general  superintendent  of  the  factory,  Mr.  J.  T.  Thompson  being 
foreman  of  the  winding  department. 

THE  AMSTUTZ  OSBORN  CO.MPANY,  of  Cleveland.  Ohio,  has  been  suc- 
ceeded by  the  Osborn-Morgan  Company.  P.  J.  Morgan  having  bought  out  tb* 
interest  in  the  concern  formerly  held  by  N.  S.  Arastutz.  The  company  has  just 
openetf'a  new  factory  at  the  corner  of  Case  Avenue  and  Kelly  Street,  where  it 
will  carry  on  a  general  manufacturing  business,  giving  especial  attention  to  the 
production  of  several  new  patterns  of  arc  lamps  which  it  has  recently 
perfected.  The  new  factory  is  120x60  feet,  very  light  and  well  ecfuipped  for 
the  production  of  these  goods. 

VENTILATING  FANS. — The  Western  Electric  Company  has  just  issued 
a  catalogue  of  its  line  of  ventilating  fans  for  '•emoving  heat,  dust,  moisture, 
steam  and  impure  air  from  engine  or  dynamo  rooms,  kitchens,  restaurant.?, 
laundries,  churches,  schools,  theatres,  mills,  mines  or  cold  storage  rooms.  For 
pressure  work,  hot  and  cold  air  ventilated  systems,  the  company  supplies  steel 
plate  blowers  direct  driven  by  its  motors.  Various  illustrations  sho-*-  the  appli- 
cation of  the  Western  Electric  motor  to  different  styles  of  fans.  Two  pages  are 
devoted  to  illustrations  and  brief  descriptions  of  motor  speed-controllers. 

PACK.^RD'S  "ELECTRICAL  ARENA."— This  is  the  title  of  a  pamphlet 
recently  issued  by  the  New  York  &  Ohio  Company.  It  is  a  strange  combination 
of  stage  and  "Packard"  lamps,  and  *:he  plot  is  cleverly  developed.  This  "alle- 
gorical phantasmagoria  entitled  Thunder  and  Lightning,"  is  written  up  in  the 
language  of  the  stage  and  in  proper  dramatic  form,  and  is  illustrated  with 
various  characters  in  the  play.  The  Packard  lamp  triumphs  over  the  com- 
petitive lamp,  which  is  represented  by  the  "villain"  in  the  plot.  Mr.  A.  H. 
Mustard,  120  Liberty  Street,  is  the  author  of  this  tragedy,  and  incidentally  the 
New  York  representative  of  the  Packard  lamp. 

THE  WISCONSIN  GRAPHITE  COMPANY,  Pittsburg,  Pa.,  has  just  issued 
a  booklet  giving  information  about  Wisconsin  flake  graphite  which  is  com- 
mended for  its  high  lubricating  properties.  It  is  stated  to  be  particularly  serv- 
iceable for  electric  plants,  for  high-speed  engines  and  machinery  and  for  steani- 
ship  and  other  powerful  engines.  The  company  also  manufactures  a  grapb'te 
paint,  which  is  the  subject  of  another  pamphlet.  This  paint  is  recommended 
for  use  on  iron  and  steel  structures  particularly  where  exposed  to  the  weather. 
It  is  made  in  various  colors.  The  cover  of  the  pamphlet  on  flake  graphite  is 
shaped  to  represent  a  can  in  which  this  substance  -s  packed.  Copies  of  these 
booklets  may  be  obtained  by  addressing  the  company,  and  those  concerned  in 
lubrication  and  paints  will  no  doubt  find  something  of  interest  in  both  of  these 
publications. 

THE  ROONEY-WESTBURY  ELECTRIC  L.\MP  CO.  of  154  E.  23d  St..  New 
York  has  been  incorporated  to  manufacture  all  kinds  of  miniature  incandescent 
lamps  and  accessories.  There  are  at  the  present  time  upwards  of  7,000 
varieties  of  miniature  lamps  and  this  number  is  continually  being  added  to,  as 
more  and  more  fields  of  usefulness  and  ornament  are  being  found  for  them. 
The  manufacture  of  the  miniature  lamp  is  one  requiring  the  most  delicate  care 
and  attention,  as  while  the  large  standard  lamp  is  now  more  or  less  made  by 
machinery,  the  miniature  on  the  contrary  is  still  almost  entirely  a  handmade 
product  demanding  the  most  expert  labor  and  skill  in  glass  blowing,  etc.,  that 
can  be  obtained.  The  above-named  company  has  a  number  of  novelties  it 
intends  placing  on  the  market  which  should  commend  themselves  to  the  users 
of  miniature  lamps.  One  is  a  double  filament  battery  lamp  on  which  a  patent 
has  not  been  granted,  so  arranged  that  it  can  be  burned  with  both  filaments  at 
once  or  one  at  a  time,  as  preferred,  thus  giving  either  double  brilliancy  or 
double  life.  Another  is  a  specia  form  of  miniature  reflector  lamp  with  a  sil- 
vered bull's  eye  more  than  doubling  the  candle  power  for  the  same  expenditure 
of  current.  Several  ingenious  novelties  in  automobile  lamps  with  reflectors 
should  commend  themselves  to  automobile  users. 


UNITED    STATES    PATENTS    ISSUED    OCTOBER    28,    1902. 
[Conducted  by   Wm.   A.    Rosenbaum,   Patent  Attorney,    140  Nassau   St.,   N.   Y.] 

711.941.  SUBMARINE  CABLE  TELEGRAPH;  A.  C.  Crehore,  Hanover,  N. 
H.  App.  filed  Nov.  3,  1898.  Relates  mainly  to  the  manner  of  distinguish- 
ing the  various  characters  of  any  code  from  one  another  by  a  combinaiion 
of  the  elements  of  time,  polarity  and  difference  of  electro-motive  force 
applied  to  the  circuit. 

711.942.  TELEGRAPH!  ;  A.  C.  Crehore,  Tarrytown,  N.  Y.  App.  filed  Oct. 
21,  1901.  In  a  quadruplex  telegraph  apparatus,  continuous  current  and 
pulsatory  current  apparatus  for  the  two  sides  of  the  double  transmission  at 
each  station,  balancing  branches  for  both  sides  of  the  system,  ground 
branches  or  connections  from  which  said  balancing  branches  are  derircj 
and  an  inductance  in  the  ground  branch  or  connection  for  the  continuous 
current  side. 


711,943.  TELEGR.APIIY;  A.  C.  Crehore.  Tarrytown,  N.  Y.  .\pp.  filed 
March  8,  1902.  .\n  object  is  to  permit  two  separate  parties  each  on  a 
single  Morse  wire,  to  communicate  independently  with  distant  stations 
over  a  single  main-line  wire  operated  as  a  supernosed  telegfraph  circuit 
b-"    the    use    -if   suitable    repeating   apparatus. 

711,944-  ELECTRIC  CLOCK;  C.  M.  Crook,  Bristol,  Conn.  App.  filed  Sept. 
30,    1901.      Details. 

711,973.  SIGNALING  AND  SWITCHBOARD  APP.\RATUS  FOR  TEL- 
EPHONE-EXCHANGE CIRCUITS.  D.  S.  Hulfish,  Chicago,  111.  App. 
filed   November  5.   1901.      (See   page  751.) 

711,974-  SOUND  CONCENTRATOR;  C.  L.  Hyde.  Tuxedo  Park.  N.  J. 
^Vpp.    filed   December    12,   1901.      (See  page   751.) 

711,997-  PROCESS  OF  FORMING  ELECTRIC  ACCUMUL.\TORS;  W. 
Morrison,    Chicago,    111.      -A.pp.    filed   March    38.    1901.      Current    is   passed 
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through  a  solution  containing  fluorine  with  the  chlorates  and  nitrates  or 
other  oxidizing  compounds. 

712,026.  ELECTRIC  OR  AUTOMATIC  SWITCH  THROWING  MECHAN- 
ISM; J.   M.   Walker,  Newcastle,  Pa.     App.  filed  I  eb.  25,  1902.     Details. 

712,041.  EXCITING-DYN.^MO;  Harold  W.  Buck,  Schenectady,  New  York. 
App.  filed  September  2,  1898.     (See  Current  News  and  Notes.) 

712.045.  PROCESS  OF  CONVERTING  SALT  MARSH  MATERIAL.  ETC. 
INTO  A  FERTILIZER  AND  THE  PRODUCE  RESULTING  THERE- 
FROM; J.  J.  Crooke.  New  York.  N.  Y.  -App.  filed  Feb.  21,  1902.  The 
process  consists  in  subjecting  the  material   to  electrolysis. 

712.046.  MEANS  FOR  ATTACHING  COM.MUTATOR  LEADS;  W.  F.  Daw- 
son,. Schenectady,  .\.  Y.  App.  filed  April  27,  1901.  The  commutator  bar 
has  fitted  to  one  end,  before  assembling,  a  flat  copper  tube,  into  the  end 
of  which  the  lead  is  soldered  after  the  commutator  is  mounted  on  the 
machine. 

712,050.      SYSTEM    OF    ELECTRICAL    DI.STRIBUTION;    Harold    Edwards. 

Schenectady,   .V.   Y.     App.  filed  March  30.   1901.      (See   Current   News  and 

Notes.) 
712,052.      SYSTE.M    OF    ELECTRICAL    DISTRIBUTION;    Hermann    F.    T. 

Erben   and    Arthur    F.    Knight,    Schenectady,    N.    Y.      App.    filed    April    .i, 

1901.      (See  Current  News  and  Notes.) 

7.2.056.  MICROPHONE   FOR    HIGH    TENSKJN    CURRENTS;    R.    G 
Ducrctet,   Paris,   France.     App.   filed  March   3,   1902.      (See  page   751.) 

712.057.  DENTIST'S  ELECTRICAL  ANNEALING  FURNACE;  N. 
Garhart,  Indianapolis,  Ind.  .\pp.  filed  .\ug.  22,  1902.  The  furnace  has  a 
flat  heating  surface  and  a  similar  cover  connected  to  the  main  body  ^y 
parallel  links,  whereby  it  may  be  swung  aside  and  maintained  horizontal 
to  tcnipor-irily  receive  articles  undergoing  treatment. 

712.060.  OVEKIIEAD  ELECTRIC  CONDUCTOR,  OVERHEAD  TELE- 
PHONE, TELEGRAPH.  OR  LIKE  WIRE;  R.  Hacking,  West  Bridge- 
ford,  England.     App.  filed  Feb.  26,   1901.     Details. 

712,063.  ANTICREEPING  DEVICE  FOR  ELECTRIC  METERS;  C.  D. 
Haskins,  Schenectady.  N.  Y.  App.  filed  March  30,  1901-  Mechanical 
means  for  preventing  creeping  of  the  rotating  member  of  the  meter,  ar- 
ran<;ed  to  alternately  retard  and  accelerate  said  member  when  the  meter 
is  in   operation. 

712.090.  ELECTRIC  METER;  W.  H.  Pratt,  Lynn. 
Mass.  .\pp.  filed  March  15,  1901-  Means  for 
opening  the  circuit  of  the  actuating  motor  through 
a  step  by  step  gradation  of  resistance,  when  the 
speed  of  the  motor  approximates  proportionally 
with   the  f|uantity  to   be   measured. 


E. 
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ceives  the  metallic  deposit  and  is  movable  in  the  mixture,  for  the  purpose 
of  producing  a  uniform  plating  which  does  not  require  polishing. 

712,174.  SYNCHRONISM  INDICATOR;  J.  F.  Begole,  St.  Louis,  Mo.  App. 
filed  June  9.  J902.  In  a  sj-nchronism-indicator,  two  sources  of  alternat- 
ing current,  a  voltage  indicator  energized  from  said  sources,  and  a  phast 
indicator  comprising  two  coils,  one  of  which  is  movable  relative  to  the 
other,  one  of  said  coils  being  supplied  with  current  from  one  of  said 
sources  and  the  other  of  said  coils  being  supplied  with  current  from  the 
other  of  said  sources. 

712,178.  SEPAR.ATOR  FOR  STOR\GE  BATTERY  PL.\TES;  R.  N.  Cham- 
berlain. Depew,  N.  Y.  App.  fiiv.'d  May  13,  190:.  A  perforated  box-like 
inclosure  having  internal  and  external  ribs. 

712.201.  SIGNAL  FOR  TRAVELING  CABLES;  M.  Norden.  New  York. 
N.  Y.  .-Vpp-  filed  Nov.  23,  1901.  A  circuit  is  closed  by  a  broken  strand 
of  the  cable  in  passing  a  given  point. 

712.204.  AUTOMATIC  SWITCH  FOR  FUSE  WIRES  IN  ELECTRIC  CIR- 
CUITS; E.  W.  Pelton.  Springfield.  Mass.  App.  filed  Nov.  30,  1901.  An 
arm  normally  under  tension  is  restrained  by  the  fusible  strip;  when  the 
latter  breaks,  the  arm  closes  a  circuit  through  the  next  fuse  of  the  series. 

712.218.  ELECTROLYTIC  CELL;  A.  E.  Truesdell.  Pittsfield.  Mass.  App.  Sled 
April  13.  1901.  The  cell  is  adapted  for  the  treatment  of  solution  contain- 
ing the  salts  of  the  alkaline  metals.  The  object  is  to  provide  for  a  p^^^.s  .i  ^ 
separation  of  the  amalgam  from  the  cathode  body,  to  pro>-ide  for  the  sr-  " 
est  possible  area  of  contact  between  the  amalgam  and  the  solution  a:  : 
introduce  a  recharged  solution  at  or  near  the  point  of  contact  of  the  s,  . 
rated    amalgam    with   the    solution.      (See    page    750.) 
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Dentist's   Electrical   Annealing  I"u  inncc. 
POLYPHASE      INDUCTION-REGULATOR 


;  I  J,  1,^4.  —  Electric    Time    Switch. 


-Svnchronism    Indicator. 


C.      P.      Steinmetz, 
(See  Current   .News  and 


Schenectady.  \.  Y.  App.  filed  February  27.  1899. 
Notes.) 
712,104.  SYSTEM  01  KLECTKK.VL  DISTRIBUTION;  Charles  P.  Stein- 
metz.  Schenectady.  .\.  Y.  .\pp.  filed  July  11.  1900.  A  synchronous  motor 
driving  a  rectifier  having  in  circuit  a  constant-current  transformer,  is 
started  from  the  constant-potential  mains  and  then  switchc<l  on  the  con- 
stant-current   circuit.      The  claims   are   on    the   method. 

712.106.  ELECTRIC  .METER;  E.  Thomson,  Swampscott.  Mass.  App.  filed 
Oct.  13,  1898.  When  the  speed  of  the  motor  exceeds  a  certain  point  with 
respect  to  the  current  flowing,  the  motor  circuit  is  opened  by  a  fan  driven 
by   the   motor. 

712.107.  THERMAL  CUT  OUT;  M.  O.  Troy,  Lynn.  Ma.ss.  App.  filed  Dec. 
11,  1899.  A  fuse  wire  encased  in  a  tube,  closed  at  one  end  and  open  at 
the  other,  the  weak  point  of  the  fuse  located  near  the  closed  end  of  the 
tube. 

712,  131.  INSULATED  RAIL  JOINT:  <;.  L.  Hall.  Brooklyn.  N.  Y.  App. 
filed  Jan.  18,  IQ02.  l"ish-platcs  arc  flanged  laterally  at  the  joint  and  se- 
cured  together  with  insulation   between. 

713,132.  INSULATED  RAIL  JOINT;  G.  I..  Hall.  Brooklyn.  N.  V.  App. 
filed  Feb,   12,  1902.     A  modification  of  the  preceding  patent. 

712.  134.  ELECTRIC  TIME  SWITCH;  M.  R.  Hutchison,  Upper  Montclair. 
N.  J.  App.  filed  Nov.  22,  1901.  A  reversible  closed  chamber  containing  a 
body  of  mercury  which  flows  from  one  eml  to  the  other  at  a  rate  determine  1 
by  the  angle  of  inclination,  said  angle  being  adjusted  by  a  scale  so  that 
in  cither  charging  or  discharging  a  storage  battery,  the  number  of  ampere- 
hours  will  be  the  same. 

712.149.  ELECTRIC  LAMP  SOCKET;  H.  T.  PaiMe.  Phila.lclphia.  Pa.  App. 
filed  April  6,  1901.  A  niulti-filamcnt  lamp  with  a  switch  for  throwing  the 
filament    successivelv    into    circuit, 

712.153,  METHOD  OF  AND  APPARATUS  FOR  ELECTRODEPOSITION 
OF  METALS;  C.  J.  Reed.  Philadelphia.  Pa.  App.  filed  Aug.  i.  1901-  An 
electrolytic  apparatus  comprising  a  mixture  of  a  liquid  electrolyte  and  a 
non  conducting   granular   substance,   and    two    electrodes,    one   of   which    re- 
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2ao.     AUTOM.\TIC  MEDICAL  ELECTRICAL  APPAR.\TUS;  A.  F.  V  rt 

tcr  and  J.  C  Vettcr,  New  York.  N.  Y.     App.  filed  Feb.  26,  1901.     The  tUc- 

trodc  through  which  the  current  is  applied  to  the  body  is  made  of  various 

materials  to  obtain  difTerence  of  electrical   resistance*. 
,257.     ARMATURE  FOR   DYN.\MO  ELECTRIC  MACHINES.  J.  Burkr. 

Berlin,  Germany.     App    filed  Jan.  6.   1900.     An  armature  having  mean*  for 

magnetically    saturating    the   te«th   when    the   coils   adjacent   thereto   are   in 

the  commutation   zone. 
,316,     ELECTRIC  ACCUMULATOR:  F.  Loppc.  H.  Morin.  C.  J.  A    Grinrr. 

and  D.   P.   Martin.  Paris.   I  ranee.     App.  filed  Oct.   26.   1899      Details. 
.333.     ELECTRIC   RAILW  ,\V  SIGNAL;  C.  V.   Richey.  Washington.  D.  C. 

App.  filed   .\pril   8,    1902.     Details. 

,402.  TELEGRAPH  ATTACHMENT;  G.  T.  Newman.  Bonaparte. 
Inwa.     -Vpp.   file<l   .*^ept.   6.    1901.      (Sec  page   751.) 

,430.  R.MLWAY  SIGNAL:  G.  L.  Wilton.  Chicago.  111.  App.  filed  Sept. 
16.  1901,  A  colored  slide  on  the  signal  arm  is  moved  along  the  arm  by  tlie 
pull  exerted  on  a  connecting  wire,  by  the  train. 

,440.  INSl'LATOR:  J.  L.  Shrcfflcr.  l.ewistown.  Pa.  App.  filed  April  3. 
1902.  Two  metallic  shells,  one  embedded  within  the  other  in  insulating 
material  and  the  outer  shell  having  a  clamp   for  the  wire. 

.451.  EXCITING  DYNAMO:  H.  W.  Buck.  Niagara  Fall*.  N.  V.  Ai>" 
filetl  September  2.  i8g8      (See  Current  New*  and  Notes.) 

.455.  BUSY-TEST  SYSTEM:  David  H.  Hulfish.  Chicago.  HI.  .\|>r.  file! 
November   j.    1901.      (See   page   75'-) 

.463.  POLYPHASE  INDICTION  REGULATOR;  C  P  Steinmeti.  Schen 
cetady.  New  York.  .\pp.  filed  Feb.  27.  i899-  (See  Current  New*  and 
Notes. ) 

.464.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Charles  P.  Stein- 
met«.  .Schenectady.  N.  Y.  App.  filed  July  n.  «9<»o.  A  synchronous  motor 
driving  a  rectifier  having  in  circuit  a  consunt  current  transformer,  is 
starteil  from  the  constant-potential  mains  and  then  switched  on  the  con- 
stant current  circuit.  The  claims  are  on  the  combination  of  a  motor  anl 
circuits   to  accomplish    this  object 
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Genius  at  its  Prime. 

The  relative  youth  of  the  men  engaged  in  electrical  development 
has  again  been  brought  home  forcibly  by  the  sad  and  sudden  death 
of  Prof.  Sidney  H.  Short,  of  whose  funeral  service  in  New  York  note 
is  made  this  veck.  Here  was  a  man  who  had  devoted  all  his  active 
life  to  electric  traction  and  whose  car,  the  "Joseph  Henry,"  in  Denver 
fifteen  years  ago,  on  the  streets,  was  one  of  the  harbingers  of  the 
new  development ;  yet  when  he  was  stricken  down  the  other  day  in 
London,  he  was  barely  forty-four  years.  In  the  brief  interval  from 
Denver  to  London,  he  had  seen  and  had  helped  bring  into  being  a  new 
art,  the  capitalization  of  which  in  this  country  has  reached  about 
$2,500,000,000,  and  he  was  busily  engaged  pushing  a  proportionate 
and  kindred  growtii  in  England.  In  many  ways,  and  in  traction  con- 
spicuously. Prof.  Sliort  was  an  integral  part  of  these  electric  times; 
and  it  is  not  to  be  forgotten  that  he  was  one  of  the  first  to  do  success- 
ful work  in  telephony. 


Nikola  Tesia  has  said  that  no  inventor  is  good  for  anything  after 
forty-five;  but  while  we  may  demur  to  this  dictum,  even  in  behalf  of 
its  author,  we  cannot  help  feeling  that  in  the  full  and  rounded  career 
of  Prof.  Short,  there  is  some  compensation  and  offset  to  his  untimely 
decease,  regarded  professionally.  Had  he  lived  he  would  have 
tried  to  fill  up  many  deficiencies  that  he  knew  still  to  exist  in  the 
electrical  industries,  and  his  ripened  business  sense  would  have  found 
larger  opportunity.  He  was  already  intent  on  automobilism,  and 
would  doubtless  have  scored  in  that  direction.  But  after  all  is  said 
and  done,  it  has  been  given  to  few  men  so  young  to  do  so  much,  and 
in  his  tragic  takitig-off,  the  parallel  can  only  be  found  in  the  death 
of  poor  Dana  Greene.  In  such  careers  there  is  lesson  and  encourage- 
ment for  the  younger  men.  Sidney  Short  began  electric  traction, 
indeed,  with  disheartening  failure,  and  with  desperate  courage  sought 
to  work  out  the  feasibility  and  practicability  of  the  series  method. 
He  was  alert  enough  and  shrewd  and  flexible  enough  when  he  de- 
tected for  us  all  the  inherent  defects  of  that  fundamental  method,  to 
make  himself  one  of  the  strong  figures  in  the  multiple  art  upon  which 
the  whole  fabric  of  electric  traction  is  now  built  up.  Moreover, 
having  made  his  record  here,  he  was  again  able  to  fit  himself  into  the 
difficult  new  conditions  awaiting  any  American  who  transplants  him- 
self into  England,  and  as  an  exponent  of  what  our  good  cousins 
across  the  Atlantic  like  to  call,  "the  American  invasion,"  he  was  a 
notable  and  decided  success.  It  is  said  that  the  concern  with  which 
he  became  associated  has  been  doing  the  largest  electric  railway  work 
in  England ;  and  there  can  be  no  question  as  to  the  happy  results 
that  have  flowed  from  that  combination  of  American  experience  with 
British  capital  and  enterprise.  We  are  glad  to  record  here  the 
prompt  appreciation  given  in  his  case,  as  in  so  many  others,  by 
Englishmen,  of  American  ability  and  puja ;  and  in  reality  they  were 
but  approving  one  of  their  own  race  and  stock. 


ELFCTRICAL    DEVELOP.MENT    at    THE   "  SOO." 

The  erection  of  an  electrical  generating  plant  with  a  capacity  of 
32,000  kilowatts  is  not  an  every-day  affair,  even  in  the  present  ad- 
vanced stage  of  the  electrical  art.  The  water-power  plant  of  ihis 
capacity,  which  is  under  construction  at  Sault  Ste.  Marie,  Mich.,  has 
perhaps  not  attracted  the  attention  in  the  electrical  field  which  its 
size  would  warrant.  The  various  articles  which  have  appeared  in 
recent  issues  of  this  paper,  have  served  to  call  the  attention  of  elec- 
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trical  men  to  the  importance  of  this  water-power  plant,  which  is 
exceeded  in  size  only  by  that  at  Niagara.  The  generating  station  at 
the  "Soo"  differs  from  other  large  generating  stations  recently  erected 
in  that  the  units  are  relatively  smaller,  being  of  only  400  kilowatts 
capacity  each.  As  eighty  of  these  are  required  to  make  up  the  32,000- 
kw  capacity  of  the  station,  the  size  of  the  generating  plant  runs  into 
astounding  figures,  the  length  being  something  over  a  quarter  of  a 
mile.  The  difficulty  of  getting  large  turbine  units  to  operate  on  as 
low  a  head  as  20  feet  seems  to  have  been  the  factor  limiting  the  size 
of  the  generating  units.  Although  in  some  ways  the  smallness  of 
these  units  has  made  the  engineering  of  the  plant  very  simple  as 
presenting  no  problems  that  have  not  been  solved  before,  there  is 
one  respect  in  which  there  has  been  opportunity  for  pioneer  work,  and 
that  is  in  designing  a  comprehensive  scheme  of  switchboard  control. 
This  involved  placing  easily  within  the  reach  of  one  man  the  electrical 
controlling  apparatus  for  forty  electrical  units,  each  of  which,  while 
being  small  as  compared  with  some  of  the  largest  generators  now- 
built,  is  nevcrtheicss  sufficiently  large  that  with  the  usual  size 
of  switchboard  panel  for  the  direct  hand  control  of  each  generator 
circuit,  a  board  would  have  been  required,  so  long  as  to  make  super- 
vision of  the  entire  board  by  one  man  impossible,  and  involving  be- 
sides an  enormous  amount  of  copper  in  the  power  house  for  generator 
leads  and  bus-bars.  The  problem  has  been  solved  by  the  use  of  edge- 
wise instruments  and  very  narrow  switchboard  panels,  with  electric- 
ally-operated switches,  so  that  no  main  circuits  are  taken  to  the 
switchboard.  Incidentally,  the  use  of  the  edgewis-^  type  of  instru- 
ment has  made  possible  a  very  neat  scheme  for  enabling  the  attendant 
to  see  at  a  glance  the  relative  load  and  the  relative  field  current  on 
all  the  generators  operated.  It  is  notable  also  that  the  plan  con- 
templates the  use  of  circuit-breaking  switches,  operated  by  solenoids, 
the  switches  being  held  closed  as  long  as  current  flows  in  the 
solenoids. 


On  account  of  the  distance  of  Sault  Ste.  Marie  from  any  large 
industrial  center,  and  its  location  favorable  to  cheap  water  trans- 
portation, the  electrical  output  is  more  likely  to  be  all  utilized  near 
that  point  than  transmitted  a  long  distance.  The  industries  naturally 
seeking  the  Sault  Ste.  Marie  power  will  be  those  requiring  large 
quantities  of  electrical  energy,  such  as  for  the  operation  of  electric 
furnaces  and  in  electrochemical  work.  In  fact,  no  small  part  of  the 
output  of  the  generating  plant  has  already  been  contracted  for,  to  be 
used  in  calcium  carbide  furnaces.  The  industrial  development  of  the 
Canadian  "Soo"  has  been  marvelous  the  past  five  years,  under  the 
financial  cultivation  of  the  enterprising  Clergue  Syndicate,  and  with 
the  approaching  completion  of  the  great  water-power  plant  on  the 
American  side  by  the  same  interest,  the  electrical  development  there 
h  likely  to  be  no  less  impressive  than  the  collection  of  miscellaneous, 
but  closely  allied  industries  on  the  Canadian  side.  For  the  reasons 
spoken  of,  the  American  "Soo"  development  is  likely  to  be  most  in- 
teresting in  an  electrical  way,  as  indeed  it  is  already  proving  to  be. 


Terminology    of    Primaky    and    Secondary    Battery    Elec- 
trodes. 

The  article  by  Professor  Marsh  on  this  subject,  at  page  777, 
draws  attention  to  the  confusion  in  terminology  existing  on 
the  subject  of  the  polarity  of  voltaic  battery  electrodes.  We 
agree  with  this  article  that  the  terminology  should  be  revised 
and  simplified.  As  usual,  the  confusion  in  terminology  is  asso- 
ciated with  a  confusion  in  ideas  upon  the  nature  of  polarity. 
The  literature  upon  the  subject  is  copious  and  distracting.  He 
must  needs  be  a  learned  man  who  is  familiar  with  all  that  has 
1)cen  written  upon  the  subject;  but  lie  will  not  thereby  neccs- 
.sarily  be  a  wi-io  man.  or  able  t<i  decide  so  vexed  a  question.     It 


is  only  necessary  to  read  the  well  and  long  established  text- 
book, Fleeming  Jenkin's  "Electricity  and  Magnetism,"  with  ref- 
erence to  the  polarity  of  the  plates  in  a  voltaic  cell,  to  recog- 
nize the  confusion  which  has  existed  since  the  date  at  which  that 
book  was  written.  An  adequate  understanding  of  the  theory  of 
polarity  there  presented  is  almost  as  _difficult  as  that  of  fourth 
dimensional  space.  A  battery  plate  is  indicated  as  being,  say, 
I)ositive  under  the  surface  of  the  electrolyte,  while  above  that 
surface  the  same  plate  is  represented  as  negative;  or.  if  not  the 
plate  itself,  at  least  the  wire  connected  thereto. 


This  anomalous  conditon  of  theory,  in  which  an  electrode  is 
called  positive  from  an  external  and  negative  from  an  internal 
standpoint,  was  introduced  partly  to  accord  with  some  perplex- 
ing experimental  voltaic  phenomena,  and  partly  because  the 
relations  of  two  plates  forming  a  voltaic  couple  were  always 
studied  with  respect  to  each  other,  and  not  each  independently 
with  respect  to  the  electrolyte,  its  immediate  environment.  The 
Nernst  theory  of  solution  pre.^sures,  changes  this  state  of  af- 
fairs and  presents  a  prospect  of  the  conditions  between  any 
plate  and  its  surrounding  electrolyte,  without  reference  to  any 
other  plate  dipping  in  the  same  electrolyte,  .\ccording  to  this 
more  modern  theory,  as  explained  by  Professor  Marsh,  the  po- 
larity of  a  battery  plate  or  electrode  can  be  properly  regarded 
as  one  and  the  same,  both  inside  and  outside  of  the  solution. 
The  zinc  plate  of  a  Daniell  cell  may  thus  be  regarded  as  a  nega- 
tive plate,  and  also  as  a  negative  pole  of  the  cell;  while  the  cop- 
per plate  may  similarly  be  regarded  as  both  the  positive  pole 
and  the  positive  plate. 


According  to  generally  prevailing  doctrines,  the  copper  elec- 
trode forms  the  positive  pole  on  top,  but  the  negative  plate 
below,  and  this  is  an  unnecessary  complication.  According  to 
the  hitherto  prevalent  view,  this  plate  receives  current  below 
the  solution,  and  is  consequently  there  negative,  while  it  deliv- 
ers current  above  the  solution  and  is,  therefore,  positive  in  that 
region.  The  proposed  plan  would  make  the  solution  or  elec- 
trolyte of  the  cell  a  sort  of  neutral  ground  in  respect  to  which 
one  electrode  is  wholly  positive,  both  inside  and  out;  while  the 
other  electrode  is  wholly  negative,  both  inside  and  out.  It  is 
clear  that  this  is  a  matter  of  language  and  terminology,  as  dis- 
tinguished from  a  matter  involving  the  phenomena  of  the  cell. 
But  the  gain  would  be  in  simplicity,  and  a  theory  freed  from 
complications.  We  should  then  have  the  peroxide  electrode  of 
a  secondary  cell  the  positive  pole  and  plate,  such  as  they  are 
now  termed  in  commerce,  instead  of  having  a  conflict  between 
commercial  and  technical  phraseolog>'. 


Alternating-Current  Telegraphy. 

The  serial  article  of  Mr.  E.  F.  Northrup,  appearing  in  this 
and  in  the  preceding  number,  contains  data  interesting  to  the 
telegraphist.  Alternating-current  telegraphy  forms  a  sort  of 
connecting  '.ink.  or  intermediate  step,  between  telephony  on  the 
one  hand,  and  power  transmission  on  the  other.  Thus,  the  fre- 
quency of  power  transmission  is  commonly  25  cycles  per  second. 
The  important  frequencies  of  telephony  are  supposed  to  range 
from  150  to  1,000  cycles  per  second,  while  alternating-current 
telegraphy  steps  between  them  at  100  cycles  per  second.  An 
advantage  of  alternating-current  telegraphy  is  that  it  lends  itself 
to  calculation  much  better  than  battery-impulse  telegraphy.  The 
battery  impulses  that  arc  sent  into  a  long  telegraph  line,  enter 
as  waves  of  the  rectangular  type.     As  they  run  along  the  line 
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ihcir  angles  or  corners  are  gradually  rounded  off,  until,  at  the 
distant  end,  they  are  undistinguishable  from  simple  sine  waves, 
and  the  automatic  rounding-off  process  is  very  difficult  to  cal- 
culate. With,  however,  simple  sinusoidal  waves  sent  into  the 
line  by  an  alternator  at  the  sending  end,  the  waves  run  along 
unchanged  in  form,  although  diminishing  in  amplitude,  until 
they  make  their  appearance  as  sinusoids  at  the  receiving  end. 
This  simplifies  the  calculation. 


In  computing  the  current  amplitude  and  phase  along  power- 
transmission  lines,  it  is  usually  sufficient  to  assume  all  the  ca- 
pacity of  the  line  as  aggregated  into  an  ideal  condenser  at 
the  center.  By  this  device  the  computation  is  much  facilitated. 
But  with  the  greater  lengths  and  higher  frequencies  of  telephony 
this  approximation  will  not  suffice ;  and  hyperbolic  formuljE  are 
the  next  simplest  keys  to  unlock  the  phenomena.  If  the  hyper- 
bolic analysis  is  not  used,  the  formula;  becomes  long  and  tedious, 
but  ultimately  equivalent.  Alternating-current  telegraphy  shares 
with  telephony  the  hyperbolic  method  of  analysis.  Some  of  the 
practical  results  contained  in  Mr.  Northrup's  article  are  very 
interesting.  Thus  the  range  of  effective  duplex  between  re- 
ceived current  ratios  of  one-sixth  and  one-tenth  the  sending 
current,  is  a  generalization  that,  if  applicable  to  all  types  of  com- 
mercial alternating-current  telegraph  apparatus,  cannot  fail  to  be 
useful  to  the  engineer.  Such  a  generalization  has  not  hitherto 
been  possible  with  battery  impulse  telegraphy. 


Long  Distance  Wireless  Telegraphy 

One  of  our  London  contemporaries  contains  a  report  with 
comment,  abstracted  in  the  Digest  this  week,  upon  the  recent 
cruise  of  Marconi  on  the  Carlo  Alberto,  experimenting  with 
long  distance  messages.  The  statement  is  made  that  good  work- 
ing was  obtained  up  to  a  distance  of  1,200  kilometers — about  750 
miles — which  has  been  already  reported  in  our  columns.  If,  as 
our  contemporary  intimates,  some  of  these  very  messages  were 
caught  by  independent  instruments  in  various  parts  of  England, 
the  case  for  a  clean  transmission  seems  to  be  well  made  out,  and, 
in  fact,  with  an  ample  supply  of  energy  at  the  sending  station 
there  is  no  special  reason  for  doubting  the  feat.  We  have 
steadily  maintained  that  lack  of  energy  has  been  a  fruitful 
source  of  failure  in  wireless  experiments.  One  cannot  expect 
great  results  from  insufficient  apparatus,  and  when  the  working 
energy  is  not  directed,  but  radiated  from  a  point,  a  very  large 
"factor  of  safety"  is  called  for.  So  little  is  yet  known  of  the  ac- 
tual mechanism  of  the  waVe  transmission  concerned  that  it  is 
idle  to  speculate  on  the  probable  maximum  distance  to  which 
readable  signals  can  be  sent,  but  it  would  seem  to  be  merely 
a  question  of  available  energy.  This  statement  may  or  may  not 
imply  an  indefinite  distance.  An  antepenult  Greek  philosopher 
once  remarked  that/  he  could  move  the  earth  single-handed,  given 
a  long  enough  lever  and  a  suitable  fulcrum,  but  it  is  not  of 
record  that  he  actually  did  shake  things  up  as  per  programme. 


The  great  station  at  Poldhu  has  quite  certainly  shown  itself 
capable  of  sending  signals  to  a  distance  greatly  in  excess  of 
anything  previously  recorded.  From  a  practical  standpoint  the 
vital  thing  is  the  distance  over  which  transmission  of  signals  is 
reliable,  and  the  account  we  are  considering  appears  to  show 
that  this  is  very  much  inferior  to  the  maximum  distance.  Both 
these  and  other  experiments  seem  to  show  lack  of  certainty  in 
the  working,  depending  upon  factors  as  yet  rather  imperfectly 
comprehended.  Atmospheric  conditions  assuredly  play  an  im- 
portant  part   here,   and   it   is    a   common    experience    of   trans- 


atlantic travel  to  find  the  wireless  not  working  satisfactorily, 
while  at  times  remarkable  results  are  achieved.  J\t  moderate 
range  most  of  the  difficulties  seem  to  disappear.  The  energy 
supplied  must  apparently  be  great  enough  to  drive  through  un- 
favorable conditions  of  unknown  kind  and  extent  in  order  to 
secure  anything  like  complete  reliability.  We  note  that  our  con- 
temporary lays  great  stress  on  the  fact  that  some  of  the  Poldhu 
messages  were  received  on  independent  apparatus,  as  evidence 
that  wireless  telegraphy  will  lack  the  secrecy  that  would  be 
commercially  desirable.  We  do  not  see  that  such  is  the  logical 
conclusion,  for  the  object  of  the  experiments  was  to  get  results 
quite  irrespective  of  syntonism.  Just  how  far  it  will  be  possible 
to  develop  syntonic  apparatus  using  very  large  amounts  of  en- 
ergy remains  to  be  seen.  It  is  certainly  within  the  bounds  of 
possibility  to  attain  at  least  syntonism  to  a  moderate  extern 
enough  to  prevent  the  interference  of  stations  with  slightly  over- 
lapping spheres  of  influence.  Whether  a  very  powerful  long 
distance  station  could  be  kept  from  interference  with  numerous 
local  stations  is  another  question,  but  aside  from  the  annoyance 
to  the  local  stations,  no  harm  would  result  from  lack  of  com- 
plete syntonism.  One  can,  and  ordinarily  would,  use  code  for 
wireless  messages,  as  for  cable  dispatches,  and  the  mere  ability 
of  meddlesome  persons  to  pick  up  w-reless  messages  is  not  a 
matter  of  importance. 


The  difficulties  are  enormous,  however,  for  such  syntonic  work- 
ing as  would  obviate  the  possibility  of  malicious  interference 
with  the  system.  Indeed,  such  syntonism  is  theoretically  impos- 
sible, for  any  possible  range  of  frequency  can  be  duplicated.  A 
military  interference  station  industriously  worked,  say,  at  Ca- 
lais, could  probably  be  made  to  break  down  the  wireless  trans- 
mission of  messages  for  any  but  the  shortest  distances  all  over 
the  United  Kingdom  and  the  surrounding  waters.  At  very  short 
range — merely  a  few  miles — far  distant  from  the  interfering  sta- 
tion, the  local  supply  of  energy  could  be  made  to  break  through 
the  interference,  but  syntonism  would  be  of  small  use  against 
an  intelligent  attack.  With  these  obvious  failings  we  still  feel 
confident  that  wireless  telegraphy  is  capable  of  very  great  prac- 
tical use,  less  in  supplanting  than  in  supplementing  our  present 
means  of  communication.  If  we  remember  aright,  the  telephone 
in  its  early  days  was  booked  to  drive  ordinary  telegraphy  off  the 
face  of  the  planet;  but,  although  the  telephone  is  on  every  desk, 
Morse  still  holds  its  own.  And  so  with  wireless  telegraphy — 
when  the  war  of  rival  systems  is  over  and  the  smoke  of  battle 
has  blown  away,  the  survivors  wiU  come  to  their  own,  not  to 
the  undisputed  inheritar-:e  of  the  whole  earth,  but  to  such  rea- 
sonable part  of  it  as  the  circumstances  warrant.  Meanwhile, 
there  is  need  for  a  deal  of  hard  work,  for,  truth  to  tell,  the  whole 
subject  is  in  a  condition  of  rank  empiricism — like  the  early 
science  of  medicine.  It  reminds  us  of  the  historic  days  when 
they  used  to  administer  half  a  gallon  of  the  infusion  of  Peru- 
vian bark  to  do  the  work  of  a  few  grains  of  quinine.  Every 
new  art  has  to  pass  through  such  a  stage,  and  should  be  not  in 
the  least  discredited  thereby.  Marconi  is  following  the  path  of 
wisdom  in  doing  a  deal  of  hard  work,  and  talking  very  little — 
success  attend  his  efforts.  In  the  meantime,  we  most  sincerely 
hope  that  Congress  will  turn  a  deaf  ear — for  some  years  at  least 
— to  the  bureaucrats  who  would  have  the  infant  art  consigned 
to  their  tender  care  on  the  plea  that  if  not  governmentally  su- 
pervised it  may  have  an  unruly  growth.  In  view  of  the  incom- 
petency thus  far  displayed  by  the  Navy  Department  in  its  re- 
lations with  wireless  telegraphy,  the  suggestion  above  referred 
to  comes  with  ill  grace  from  one  of  its  Bureau  chiefs. 
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Fuieral  Service  Over  the  Late  Prof.   S.  H.  Short. 


The  remains  of  the  late  Prof.  Sidney  H.  Short  reached  this  country 
on  the  "St.  Louis"  on  Sunday  last,  and  on  Tuesday,  November  ii, 
at  3:30  V.  M.,  a  funeral  service  was  conducted  by  the  Rev.  Minot  J. 
Savage,  at  the  Church  of  the  Messiah,  New  York  City.  The  family 
of  the  deceased  were  present  and  a  number  of  friends,  and  a  great 
many  flowers  were  received  from  distant  cities.  The  pall  bearers 
vv  ere  Judge  W.  B.  Sanders  and  Howard  H.  Burgess,  of  Cleveland ; 
Benjamin  Graham,  of  Cuylcr  &  Morgan,  an  associate  wtih  Prof. 
Short  in  the  pioneer  road  at  Rochester,  N.  Y. ;  H.  McL.  Harding, 
president  of  the  United  Telpherage  Company;  James  H.  McGraw,  of 
the  Street  Railway  Journal;  T.  C  Martin  of  Electrical  World  and 
Engineer,  and  R.  \V.  Pope,  secretary  American  Institute  of  Electrical 
Engineers.  After  the  service,  in  which  Dr.  Savage  referred  felicit- 
ously to  the  public  services  of  him  who  was  taken  away  so  soon,  the 
body  was  taken  by  special  train  to  Woodlawn  Cemetery,  accompanied 
by  the  family  and  many  friends.  It  was  there  placed  in  the  re- 
ceiving vault  to  awnit  the  selection  of  a  burial  lot. 


Chicago  Drainage  Canal  Power. 


A  contest  has  recently  been  going  on  in  the  courts  between  the 
trustees  of  the  sanitary  district  of  Chicago  and  the  Gaylord  syndi- 
cate, regarding  the  ownership  of  some  of  the  water  power  made 
available  in  the  vicinity  of  Joliet  by  the  opening  of  the  Chicago  drain- 
age canal.  The  Gaylord  syndicate  attempted  to  take  advantage  of  the 
old  Slate  law,  which  enabled  anyone  desiring  to  start  a  grist  mill  to 
condemn  land  along  the  river.  The  trustees  of  the  drainage  canal 
had  previously  started  to  build  a  dam  and  water-power  plant,  but 
work  was  stopped,  and  while  this  was  being  done,  the  Gaylord  syndi- 
cate stepped  in  ani  tried  to  condemn  land  enough  to  take  the  water 
|)ower  away  from  the  sanitary  district.  Judge  Kilscher,  of  the  Cir- 
cuit Court  of  Will  County,  on  November  7  dismissed  the  suit 
brought  for  condenmation  by  the  syndicate,  on  the  grounds  that  the 
syndicate  did  not  desire  the  land  for  public  use.  The  text  of  the 
decision  was,  in  part,  as  follows:  "It  is  clearly  the  duty  of  the  court 
in  this  kind  of  case  to  determine  whether  the  purpose  of  the  taking 
is  for  a  public  or  private  use.  If  the  purpose  is,  in  fact,  for  a  private 
use,  though  under  cover  of  a  pretense  for.a  public  use,  then  it  is  the 
duty  of  the  court  to  deny  the  exercise  of  the  right  of  eminent  domain. 
After  a  careful  study  of  the  petition,  the  evidence  and  the  authorities 
cited,  as  well  as  the  mill  act  and  the  sanitary  district  act,  and  of  the 
well-known  industrial  conditions  of  which  it  is  the  duty  of  the  court 
to  ta"ke  notice,  I  am  led  to  the  unavoidable  conclusion  that  the  pur- 
pose for  which  condemnation  is  sought  in  this  case  is  not  to  acquire 
private  property  for  a  public  use,  but  is  to  acquire  public  property  for 
a  private  use." 


Conditions  of  Award  for  the  John  Fritz  Medal. 


Last  week  we  nportcd  the  proceedings  connected  with  the  founda- 
tion of  the  John  Fritz  medal  and  the  banquet  given  to  celebrate  its 
creation  and  the  eightielli  birthday  of  Mr.  Fritz.  The  following 
rules  were  adoptoil  by  the  General  Committee,  to  govern  the  founda- 
tion of  the  medal : 

1.  The  John  l-'rit/  medal  was  esiablishcd  by  the  professional  asso- 
ciates and  friends  of  John  Fritz,  of  Bethlehem,  Pa.,  U.  S.  A.,  August 
;2l,  1902,  his  eightieth  birthday,  to  perpetuate  the  memory  of  his 
achievements  in  industrial  progress. 

2.  The  medal  shall  be  awarded  for  notable  scientific  or  industrial 
;»chiovc!ncnt.  Tlierc  shall  be  no  restriction  on  account  of  nationality 
or  sex. 

3.  The  medal  shall  l)e  of  gold  and  shall  be  accompanied  by  an  en- 
graved ccrlificale.  which  shall  recite  the  origin  of  the  medal  and  the 
specific  acliicvenient  for  which  the  award  is  made.  Such  certificate 
shall  be  signed  by  the  chairman  and  secretary  of  the  board  of  award. 

4.  The  medal  may  be  awarded  annually,  but  not  oftener. 

5.  No  award  of  the  medal  shall  be  made  to  any  one  whose  eligibility 
to  the  distinction  has  not  been  under  consideration  by  the  board  of 
award  for  at  least  one  year. 

6.  Awards  shall  be  made  by  a  board  of  16,  appointed  or  chosen  in 
e'lual  nmubers   from  thi'  nuMiilHrsbip  nf  the  four  national  societies. 


the  American  Society  of  Civil  Engineers ;  the  American  Insti- 
tute of  Mining  Engineers ;  the  American  Society  of  Mechanical 
Engineers,  and  the  American  Institute  of  Electrical  Engineers.  The 
governing  bodies  of  each  of  these  societies  shall  be  requested  to 
appoint  from  its  membership  one  representative  who  shall  hold  ofiice 
for  one  year,  one  for  tw  o  years,  one  for  three  years,  and  one  for  four 
years,  and  each  succeeding  year  to  appoint  one  member  to  serve  for 
lour  j-ears. 

7.  In  case  of  failure  of  any  of  the  national  societies  to  make  the 
original  appointments  as  requested,  the  selection  of  representatives 
from  its  members  shall  be  made  by  those  appointed  from  the  other 
societies,  and  should  any  future  vacancy  occur  by  reason  of  the  failure 
of  any  of  the  said  societies  to  act,  or  otherwise,  such  vacancy  shall 
be  filled  by  the  board  of  award  from  the  membership  of  the  society 
so  failing. 

8.  Should  one  or  more  of  the  four  national  societies  go  out  of  exist- 
ence its  representation  on  the  board  shall  cease  and  determine,  and 
future  awards  shall  be  made  by  the  representatives  of  the  remaining 
societies. 


Convention  of  Kentucky  and  Southern  Indiana 
Telephone  Absociations. 


A  joint  convention  of  the  Independent  Telephone  Associa- 
tions of  Kentucky  and  Southern  Indiana  was  held  in  Louis- 
ville, Ky.,  on  October  28  and  29.  The  joint  meeting  was  called 
to  order  on  the  28th  by  Mr.  R.  V.  Bishop,  of  Cyntbiana,  Ky.,  the 
president  of  the  Kentucky  association.  He  introduced  the  Hon. 
H.  L.  Stone,  city  attorney  of  Louisville,  who  delivered  an  ad- 
dress of  welcome  to  the  delegates.  The  address  was  responded 
to  by  Mr.  G.  .'\.  Keinle,  president  of  the  Southern  Indiana  As- 
.sociation. 

Mr.  S.  P.  Sheerin  made  some  remarks  as  to  the  patent  litiga- 
tion being  carried  on  by  the  national  association,  and  asked  the 
Kentucky  association  and  the  Southern  Indiana  association  to 
contribute  $1,000  and  $2,000,  respectively,  to  the  cause.  A  com- 
mittee was  appointed  to  devi.se  a  plan  for  the  assessment. 

■'Long  Distance  Toll  Lines  and  Connections"  was  the  sub- 
ject of  a  paper  read  by  Mr.  H.  K.  Cole,  of  the  Kentucky  asso- 
ciation. This  paper  was  supplemented  by  a  report  from  Mr.  J. 
S.  Brailcy,  Jr.,  who  is  superintending  the  construction  of  the 
Independent  Long  Distance  system  out  of  Louisville,  on  the 
work  he  is  engaged  in. 

Mr.  E.  M.  Coleman,  secretary  of  the  Louisville  Home  Tele- 
j)hone  Company  followed  with  a  paper  on  the  "Interstate  Asso- 
ciation." 

The  proceedings  of  the  second  day  included  the  reading  of  a 
liaper  by  Mr.  James  S.  Brailey,  Jr.,  on  "Merging  of  Independent 
Telephone  Plants."  The  point  he  made  was  that  the  companies 
should  not  consider  their  own  service  more  than  the  service  of 
their  neighbors,  and  that  they  were  mutually  dependent  upon 
one  another.  He  prophesied  that  it  would  only  be  a  question  of 
a  short  time  when  the  independent  companies  would  be  merged 
into  district,  state  and  national  organizations. 

Mr.  A.  L.  Tetu,  of  Louisville,  followed  with  a  practical  paper 
on  "Operating  and  Governing  a  Telephone  Plant."  A  paper  on 
"Rates"  was  next  read  by  D.  L.  Pendleton,  of  Winchester, 
Ky.     Mr.  Pendleton  exhaustively  discussed  the  subject. 

"Our  Relation  Toward  the  National  Asociation"  was  the  title 
of  a  paper  read  by  President  G.  A.  Keinle,  of  the  Southern  In- 
diana Association. 

After  the  reports  of  various  committees  were  submitted,  the 
election  of  officers  for  the  two  associations  was  taken  up.  Mr. 
D.  L.  PcndlcOn  was  elected  president  of  the  Kentucky  .\ssocia- 
lion.  and  H.  K.  Cole,  of  Lancaster,  and  James  Marct,  secretary 
and  treasurer,  respectively.  The  old  ofTicers  of  the  Indiana  As- 
si>ciation  were  re-elected,  as  follows:  G.  A.  Keinle.  of  Hunting- 
burg,  president:  C.  D.  Knofcl.  of  New  .Mbany.  vice-president; 
K.  W.  Pichardt.  of  Huntingburg.  secretary,  and  T.  M.  Thorn; 
of  Lamar,  treasurer.  The  joint  convention  then  adjourned.  The 
social  entertainment  of  tiie  delegates  included  a  smoker  given 
by  the  Louisville  Home  Telephone  Company  and  a  banquet  by 
James  S.  Clark.  Jr..  at  Fountain  Ferry  Park,  to  which  the  dele- 
gates were  conveyed  in  chartered  cars.  There  were  present 
about   150  delegates  from  Kentucky,  Indiana  and  Ohio. 
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Electrical  Features  of  the  Michigan  Lake  Superior 

Power  Company's  Plant  at  Sault  Ste.  Marie, 

Michigan. 


IN  the  issue  of  last  week  and  that  of  September  27,  1902,  were 
given  descriptions  which  afford  a  good  idea  of  the  hydraulic 
equipment,  dam  and  power  house  of  the  Michigan  Lake  Su- 
perior Power  Company,  at  Sault  Ste.  Marie,  Mich.,  the  opening  of 
which  was  recently  celebrated.  It  is  the  purpose  of  the  present 
article  to  go  more  fully  into  the  electrical  equipment  of  this  mam- 
moth water-power  plant,  which  is  second  only  to  that  at  Niagara 
in  size. 

Although  but  a  small  portion  of  the  electrical  apparatus  has  been 
installed  in  this  plant,  the  plans  for  it  have  all  been  outlined  by 
Mr.  W.  Owen  Thomas,  the  electrical  engineer  of  the  company,  and 
include  a  number  of  interesting  and  original  features,  as  certain 
problems  have  naturally  come  up  in  a  plant  of  this  size,  containing, 
as  it  does,  so  many  units,  which  have  not  been  heretofore  solved. 
The  total  capacity  of  the  power  house  is  32,000  kw,  in  80  units  of  400 
kw  each.    These  units  are  small  according  to  present  standards,  but 


comparative  simple  piece  of  work,  following  along  established  lines. 
In  the  matter  of  switchboard  and  electrical  control,  however,  many 
points  of  special  interest  have  come  up.  The  plans  have  been  worked 
out  by  Mr.  Thomas,  with  the  co-operation  of  Mr.  C  C.  Chesney, 
chief  engineer,  and  Mr.  E.  O.  Sessions,  consulting  engineer,  of  the 
Stanley  Company. 

It  is  easy  to  see,  in  the  first  place,  that  the  control  of  the  gener- 
ators in  one-half  of  this  great  power  house,  which  is  over  a  quarter 
of  a  mile  long  over-all,  must  be  very  complete  to  insure  successful 
operation.  The  switchboard  plans,  which  have  been  so  far  worked 
out,  provide  not  only  for  the  electrical  control  of  the  generator  after 
it  has  started,  but  for  starting  and  stopping  it.  The  switchboard  con- 
templated is  in  line  with  modern  switchboard  practice  for  large 
stations,  in  that  none  of  the  main  circuits  will  be  brought  to  the 
switchboard.  All  of  the  control  will  be  by  pilot  circuits  operating 
solenoid  switches.  The  first  plans  contemplated,  when  the  power 
hous°  was  started  some  four  years  ago,  would  have  arranged  all  the 
generators  to  connect  onto  a  continuous  set  of  bus-bars  extending 
the  whole  length  of  the  board,  each  generator  having  a  panel  of  the 
usual  size  with  hand  throw  switches.  This  would  have  made  the 
switchboard  imposing  in  length,  but  would  have  also  resulted  in  some 


Fig.  I. — Four  of  the  Three-Phase  Generators,  Sault  Ste.  Marie  Power  Plant. 


four  years  ago,  at  the  time  the  power  house  was  planned,  it  is  said 
that  no  turbine  maker  could  be  found  who  would  undertake  to  make 
a  horizontal-shaft  turbine  unit  for  such  a  low  head  as  20  feet,  of 
larger  capacity  than  this.  As  it  is,  there  are  four  turbines  on  the 
same  shaft  for  driving  each  electric  generator.  One-half  of  the  out- 
put of  the  power  house,  as  well  as  the  space  on  the  second  floor  of 
the  power  house,  has  been  contracted  for  by  the  Union  Carbide  Com- 
pany. 

The  original  contract  for  machinery  was  made  with  the  Walker 
Company,  and  taken  over  by  the  Westinghouse  Company,  which  will 
supply  42  single-phase,  6o-cycle,  90-volt  generators  and  two  220-volt 
direct-current  generators,  all  of  400-kw.  The  carbide  furnaces  are 
to  be  placed  on  the  second  floor,  directly  above  these  generators  in 
the  power  house  itself.  The  balance  of  the  output  will  be  taken 
care  of  by  the  Michigan  Lake  Superior  Power  Company  itself, 
and  will  consist  of  33  Stanley,  three-phase,  30-cycle,  2,400-volt  gen- 
erators and  four  direct-current,  600-volt,  compound-wound  gener- 
ators for  exciters.  A  60-cycle,  single-phase  generator,  previously  be- 
longing to  the  company,  will  also  be  used  for  local  lighting.  Each 
generator  is  connected  to  its  turbine  through  a  flexible  coupling. 
As  to  civil  and  hydraulic  engineering,  the  power  house  has  been  a 


rather  startling  result.-  in  the  section  of  copper  bus-bars  required.  It 
would  also  have  the  practical  result  of  putting  all  the  generators  in 
the  power  house  subject  to  interruption  from  a  short-circuit  any- 
where on  the  switchboard.  The  switchboard  now  contemplated,  as 
designed  by  Mr.  Thomas,  is  in  line  with  the  modern  idea  of  dividing 
the  power  house  into  sections,  so  that  only  a  part  of  the  generators 
feed  into  any  one  set  of  bus-bars.  The  effect  of  this  is  not  only  to 
cut  down  the  amount  of  copper  required  for  the  bus-bars,  but  also 
to  make  it  impossible  to  disable  the  whole  station  by-  short-circuit 
on  the  switchboard.  The  switchboard  is  to  be  divided  into  three 
sections  with  eleven  generators  on  each  section.  Each  section  of  the 
switchboard  will  be  but  12  feet  long,  and  the  three  sections  will  be 
placed  to  form  three  sides  of  a  square,  so  that  an  attendant  sitting 
in  the  middle  can  see  the  instruments  on  every  section  of  the  board. 
In  order  to  make  the  board  sufficiently  compact,  to  make  these  smtill 
dimensions  possible,  each  generator  panel  will  be  but  six  inches  wide. 
The  instruments  will  be  Stanley  make,  redesigned  so  that  they  can 
be  used  as  edgewise  instruments.  There  will  be  two  sets  of  bus- 
bars. Each  feeder  and  each  generator  will  be  provided  with  a  double- 
throw  switch,  so  that  it  can  be  connected  to  either  set  of  bus-bars. 
There  will  be  about  half  as  many  feeders  as  generators.    The  feeder 
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panels  are  to  be  Jocated  at  the  top  of  the  generator  panels,  so  that  over 
each  two  generator  panels  there  will  be  one  feeder  panel.  The  feeders 
themselves  will  connect  to  the  bus-bars  at  the  same  points  that  the 
generators  tap  into  the  bus-bars.  The  bus-bars  will,  therefore,  act 
simply  as  equalizers  'of  the  load  between  different  generators  and 
feeders,  and  only  a  small  per  cent,  of  the  station  output  will  flow  over 
the  bus-bars  for  any  considerable  distance.  The  three  switchboard 
sections  will  have  circuit-breaker  switches  for  connecting  them  in 
parallel,  if  it  is  desired  to  deliver  the  load  from  one  section  on 
another.  There  will  also  be  circuit-breaker  switches  for  connecting 
together  the  two  sets  of  bus-bars,  and  it  is  expected  that  ordinarily 
these  switches  will  be  closed  in  order  to  get  the  benefit  of  the  copper 
in  the  two  bus-bar  sets.  Half  of  the  machines  will  then  be  operated 
on  one  set,  and  hail  on  the  other.  The  switches  will  probably  be  oil- 
immersed,  will  be  held  closed  by  a  current  flowing  in  a  solenoid,  and 
will  open  automatically  on  overload  or  no  voltage.  Whenever  cur- 
rent is  broken  in  this  solenoid,  the  switch  will  open  so  that  in  case 
anything  goes  wrong  with  the  pilot  circuits  controlling  the  solenoids, 
the  switches  will  open  and  a  dangerous  condition  of  affairs  cannot  be 
caused  by  having  the  switches  closed,  with  no  means  of  opening  them 
from  the  switchboard.  This  is  in  a  line  with  automatic  block-signal 
practice,  where  any  failure  of  electric  circuits  is  on  the  side  of  safety, 
and  it  is  an  excellent  idea  to  carry  out  in  switchboard  design.  Be- 
ginning at  the  top  of  each  panel  of  this  novel  switchboard,  there  will 
be  a  short  panel  devoted  to  one  outgoing  feeder,  with  ammeters 
of  the  edgewise  type  in  each  leg  of  the  three-phase  circuit.  At  one 
side  of  these  three  instrument  dials  is  the  pilot  switch  controlling 
the  main-feeder  switch.  This  control  switch  when  thrown  up  con- 
nects if<;  feeder  to  one  set  of  bus-bars,  and  when  thrown  down,  to  the 
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Other  set.  The  solenoid  switch,  which  is  operated  by  this  pilot  cir- 
cuit, will  work  on  the  same  principle  as  the  circuit  breakers  now 
made  by  the  Stanley  Company,  in  that  it  will  be  impossible  to  hold 
the  circuit  breaker  closed  upon  a  short-circuit.  Energizing  the 
.solenoid  will  close  the  circuit  breaker,  but  it  will  immediately  open 
again  in  case  there  is  a  short-circuit.  In  case  the  pilot-circuit  switch 
is  closed  in  such  a  position  as  to  close  the  main  switch  and  circuit 
breaker,  and  the  circuit  breaker  is  open,  a  green  lamp  is  lighted  below 
the  pilot  switch  on  the  board.  This  green  lamp  is  lighted  as  long 
as  the  circuit  breaker  is  open  and  the  pilot  switch  closed;  this,  of 
course.  beiuK  a  condition  of  affai'"s  which  "should  not  exist  fnr  any 
length  of  tinuv  If  the  pilot  switch  is  open,  the  circuit  breaker  will 
necessarily  be  open,  an<I  the  green  lamp  will  not  Ik  lighted. 

Immcdiat^Iy  below  the  feeder  panel  arc  two  generator  panels.  Be- 
ginning at  the  lop,  each  generator  panel  has  an  indicating  wattmeter, 
at  the  side  of  which  is  the  doubk-throw,  pilot  switch,  controlling  the 
solenoids  of  the  main  operating  switch  and  circuit  breaker,  which  is 
of  the  same  type  ns  that  jnst  described  as  used  on  the  feeder.  Next 
below  this  is  an  edgewise  ammeter,  in  one  leg  of  the  generator  cir- 
cuit, at  one  side  of  which  is  a  voltmeter  switch.  This  voltmeter 
switch  is  for  the  purpose  of  connecting  the  generator  to  a  voltmeter 
located  elsewhere  on  the  <;\\  itchhnnrd  There  are  two  voltmeters 
on  the  board,  one  of  whicn  is  permanently  connected  to  the  bus-bars, 
and  the  other  one  u«ed  only  when  a  generator  i*?  being  started  up. 
The  voltmeter  switcli  will  spring  Kick  to  off  position  as  soon  as  the 
attendant  lets  go  of  it.  Next  below  the  generator  ammeter  on  the 
board  is  an  edgewise  ammeter  in  the  field  circuit  of  the  generator. 
This  ammeter  has  beside  it  a  switch,  bv  which  the  attendant  at  the 


board  can  regulate  the  speed  of  the  water  wheel  driving  the  gen- 
erator and  can  also  start  or  stop  the  wheel.  The  principle  of  this 
control  is  very  simple.  A  small  direct-current  motor  is  attached  to 
the  Lombard  water-wheel  governor  so  as  to  change  the  relative 
opening  of  the  gates  at  a  given  tension  of  the  governor  balls.  By 
rotating  the  motor  in  one  direction,  the  gates  are  opened  wider  with 
the  governor  balls  in  a  certain  tension,  and  by  rotating  it  in  the  other 
direction,  the  reverse  action  takes  place.  In  starting  up  and  in- 
creasing the  speed,  the  attendant  holds  in  the  switch,  which  will 
cause  this  motor  to  revolve  to  open  the  gates  wider.  The  motor 
will  run  to  open  the  gales  as  long  as  the  attendant  holds  the  switch 
closed,  but  the  swiich  will  open  as  soon  as  the  attendant  lets  go  of 
it  The  attendant  can,  therefore,  bring  the  machine  into  exact  iyn- 
chronism  without  leaving  the  switchboard. 

One  very  important  feature  of  the  way  this  switchboard  is  ar- 
ranged is  the  facility  with  which  the  attendant  can  note  any  varia- 
tion in  the  load  carried  by  the  several  machines  in  operation.  The 
dials  of  all  the  indicating  wattmeters  and  ammeters  being  very  close 
side  by  side,  like  instruments  being  in  the  same  horizontal  plane, 
and  provided  with  scales  of  similar  dimensions ;  it  is  easy  to  note  the 
relative  positions  of  the  pointers  on  the  same  kind  of  instruments 
clear  around  the  switchboard.  To  facilitate  this,  the  pointers  will 
be  made  broad  and  tapered  to  a  point  at  one  end  for  accurate  reading 
of  the  scale.  VV'hen  the  load  is  equal  on  all  the  generators,  the  wait- 
meter  needles  should  show  a  continuous  unbroken  band  around  the 
length  of  the  switchboard,  and  a  variation  on  any  instrument  is 
easily  noted  by  the  break  which  it  would  cause  in  the  line.  The  same 
thing  will  hold  true  with  the  ammeters  in  the  field  circuits  of  each 
generator.  If  the  current  in  the  field  circuit  of  each  generator  is  the 
same,  the  only  thing  which  could  cause  a  variation  to  the  load  taken 
by  the  different  generators,  would  be  a  lack  of  sufficient  gate  opening 
on  the  turbines  to  hold  a  generator  fully  up  to  sjnchronism,  or  the 
reverse.  In  order  to  make  the  generator  take  its  share  of  the  load, 
the  attendant  would  only  have  to  hold  his  speed-regulating  switch 
up  so  as  to  rotate  the  synchronizing  motor  for  a  few  seconds,  to 
change  the  governor  adjustment  and  give  a  greater  gale  opening 
on  the  turbine  driving  that  generator.  The  compactness  and  com- 
I)leteness  of  this  switchboard  commend  themselves  to  every  electrical 
engineer  who  has  had  to  do  with  the  switchboards  of  large  power 
stations. 

On  each  generator  will  be  an  emergency  switch,  as  it  is  called,  by 
which  a  man  on  the  generator-room  floor  can  open  all  the  circuits 
leading  to  any  generator  in  case  of  trouble.  When  this  emergency 
switch  is  open,  a  red  lamp  is  lighted  on  that  generator  panel.  In 
addition  to  the  red  and  green  lamps  on  the  generator  and  feeder 
panels  for  indicating  the  opening  of  the  circuit  breakers  and  emer- 
gency switches,  all  these  signal  circuits  are  connected  to  gongs,  which 
ring  whenever  a  lamp  lights.  The  green  lamps  indicating  the  open- 
ing of  the  circuit  breakers,  of  either  the  feeders  or  generator  circuits 
will  be  accompaniv.lI  by  the  ringing  of  an  18-inch  gong,  and  the  red 
lights  indicating  ti»e  opening  of  an  emergency  switch  will  be  ac- 
companied by  the  ringing  of  a  24-inch  gong.  .\ll  secondary  circuits 
from  potential  transformers  and  from  series  transformers  for  oper- 
ating indicating  i'lstrumcnts  will  be  grounded  on  one  side  as  a 
safety  precaution  to  prevent  possible  damage  from  the  2,400-volt 
generator  current,  in  case  of  a  cross  between  the  primary  and  second- 
ary coils  of  these  small  transformers. 

The  switches  connecting  the  three  different  sections  of  the  switch- 
board and  also  the  switches  for  cross-connecting  the  two  sets  of 
bus-bars  will  be  oil-immersed,  solenoid  control,  circuit  breakers 
similar  to  those  u;ed  in  the  generator  and  feeder  circuits.  It  will, 
iherefore,  be  possible  to  isolate  the  short-circuit  offering  one  any 
section  or  bus-bar  of  the  switchboard,  even  though  the  entire  switch- 
board is  normally  operated  and  connected  in  parallel. 

For  transmission  to  neighboring  industries.  15.000  volts  have  been 
adopted  as  the  standard,  and  the  transmission  lines  will  be  run  as 
far  as  possible  along  the  company's  canal.  The  transmission  lines 
will  be  put  on  60-foot  Idaho  while  cedar  poles,  go  feet  apart,  and 
mounted  on  Locke  No.  3  insulators.  The  step-up  transformers  will 
be  Stanley  400-kw.  water-cooled  and  oil-insulated.  In  addition  to 
ihe  direct-current  m.ichines  mentioned  there  are  to  be  some  Stanley 
suichronous  motor-generator  exciter  sets.  The  direct  generators 
driven  therby  will  be  in  parallel  with  a  Chloride  storage  battery, 
consisting  of  144  cells  in  lead-lined  tanks.  This  batter>'  is  rated  to 
maintain  a  discharge  of  50  kw  for  eight  hours,  70  kw  for  five  hours, 
and  100  kw  for  three  hours. 
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The  Measurement  of  Bodies  Smaller  Than  Atoms. 


By  S.  N.  Taylor,  Ph.  D., 

THE  object  of  this  article  is  to  show  as  simply  and  briefly  as  may 
be  how  the  masses  and  velocities  of  the  particles  which  con- 
stitute cathode  rays  are  measured.    References  will  be  made  to 
original  papers  for  any  who  may  wish  a  fuller  knowledge  of  the 
subject. 

It  is  now  generally  admitted  that  cathode  rays  are  made  up  of 
minute  particles  called  ions,  thrown  with  great  velocity  from  the 
cathode  terminal  of  the  vacuum  tube.  If  the  masses  of  these  par- 
ticles can  be  measured,  and  if  the  velocity  with  which  they  move  can 
be  determined,  the  truth  of  the  hypothesis  is  made  manifest.  Such 
measurements  have  been  made  by  Professor  J.  J.  Thomson  and 
others,  with  results  which  show  that  the  ions  are  approximately 
only  jg^'s  as  large  as  the  hydrogen  atom,  and  that  they  move  with 
a  velocity  approaching  that  of  light. 

The  first  investigations  of  the  masses  of  atoms  were  made  by 
Loschmidt,  Stoney  and  Lord  Kelvin,  some  30  years  ago.  Their 
results  show  that  in  a  cubic  centimeter  of  gas  at  standard  temperature 
and  pressure  there  are  some  twenty  million  million  million  (2  x  10") 
molecules.    This  has  been  verified  many  times  since  then. 

One  way  of  determining  the  masses  of  atoms  is  by  the  electrolytic 
method.    The  principle  of  this  is  as  follows : 

From  Faraday's  laws  it  has  been  deduced  that  when  a  current  of 
electricity  passes  through  a  liquid,  the  electricity  transmitted  is 
carried  through  by  the  moving  atoms,  or  ions  of  the  substance,  each 
one  carrying  an  equal  charge.  Hence  the  number  of  atoms  and  the 
total  weight  of  the  atoms  set  free  will  be  proportional  to  the  quan- 
tity of  electricity  transmitted.  In  the  electrolysis  of  water,  for  ex- 
ample, the  weight  of  hydrogen  set  free  by  the  transmission  of  one 
c.  g.  s.  unit  of  electricity  is  always  found  to  be  jo  milligramme  in 
round  numbers,  and  this  is  called  the  electrochemical  equivalent  of 
hydrogen.  If,  then,  it  requires  n  atoms  of  hydrogen  to  convey  one 
unit  of  electricity  through  the  liquid,  and  if  q  denotes  the  quantity 

of  electricity  on  each  atom  of  hydrogen,  then        must  equal  n,  the 

number  of  atoms  liberated  by  one  unit  of  electricity.  But  this  is  the 
electrochemical  equivalent  of  hydrogen,  and  in  round  numbers  has 
been  found  to  weight  xV    milligramme.     In  other  words,  one  atom 

of  hydrogen  weighs    —  ,    or        milligramme.     So  that  if  we  can 
ion  10 

find  ;;,  the  number  of  atoms  set  free,  or  if  we  can  find  q,  the  quan- 
tity of  electricity  on  each  atom,  in  either  case  we  can  determine  the 
weight  of  the  individual  atom  of  hydrogen. 

The  same  method  of  reasoning  may  be  applied  to  the  minute 
particles  in  cathode  rays,  but  the  application,  experimentally,  is  far 
more  com.plicated  in  the  latter  case  than  in  case  of  the  liquid. 

Cathode  rays,  as  they  stream  through  the  vacuum  tube,  are  now 
conceded  to  consist  of  minute  particles  of  matter,  negatively  electri- 
fied, proceeding  with  great  velocity  from  the  cathode  or  negative 
terminal.  That  these  particles  or  ions  are  not  atoms  will  be  seen 
from  their  masses,  which  are  to  be  determined. 

Sir  George  Stokes  has  proven  that  a  ray  of  electrified  particles 
can  be  deflected  from  its  path  by  the  action  of  a  neighboring  magnet. 
When  the  magnetic  lines  of  force  are  perpendicular  to  the  velocity 
of  the  particles,  the  force  acting  upon  the  particles  is  expressed  by 
3Cq  V,  where  5C  denotes  the  strength  of  the  magnet  field,  q  the 
charge  upon  each  particle,  and  v  the  velocity.  Stokes  also  found 
that  the  path  of  the  ray  would  be  bent  so  as  to  form  the  arc  of  a 
circle,  the  radius  of  which  would  be  expressed  by  the  formula 


(I)     ''-^.o.-. 


yr.TC 
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where  r  denotes  the  radius  of  the  circle  and  in  denotes  the  mass  of 
each  particle. 

Then  let  this  method  be  applied  to  the  cathode  ray,  and  le  the  ray 
pass  between  the  poles  of  a  magnet  (f).  If,  then,  N  denotes  the 
number  of  particles  which  pass  a  point  in  a  given  time,  and  if  Q 
denotes  the  quantity  of  electricity  carried  by  them,  then 

(2)     Q  =  Nq. 
These  particles  strike  with  great  velocity  upon  any  interposed  object 
and  raise  its  temperature,  thereby  doing  work.  The  work  done  can  be 
measured  by  noting  the  rise  in  temperature  produced,  if  we  know 
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the  mass  and  specific  heat  of  the  object  whose  temperature  is  raised. 
But  the  work  done  is  also  expressed  by  the  formula  for  kinetic  energy,, 
namely, 

(3)     W  =  y2Mv'. 
Hence,  from  equations  (2)  and  (3),  since  M  =  iV»i, 


jVmv'         IV 


U) 


2Ng    ~    Q 


and  from  (i) 


q    ~      2W 

So  that  to  determine  the  ratio  of  the  mass  of  the  ion  or  particle  to 
the  charge  upon  it  by  this  method,  we  must  find  how  to  measure 
four  dflferent  quantities.  Q  can  be  measured  by  letting  the  charged 
particles  fall  upon  the  terminal  of  a  quadrant  electrometer;  W  is 
obtained  from  the  rise  in  temperature  produced  by  the  particles,  as 
indicated  by  a  thermopile  placed  in  their  path ;  is  obtained  by 
knowing  the  current  passing  through  the  coils  of  the  electromagnet 
which  produces  the  magnetic  field ;  and  r  is  measured  by  optical 
methods. 

There  is  another  way  of  determining  —  .namely  by  static  method. 

If  the  cathode  rays  are  made  up  of  particles  of  matter  charged  with 
negative  electricity,  they  should  be  attracted  or  repelled  in  the  pres- 
ence of  other  charged  bodies.    This  is  found  to  be  the  case,  and  the 

fact  is  made  use  of  for  determining  the  ratio    — 

Suppose  a  cathode  ray  be  made  to  pass  between  two  metal  plates, 
A  and  B,  placed  parallel  to  its  path.     As  long  as  the  plates  are  un- 


FIG.    I. — DETERMINATION    BY    STATIC    METHOD. 

charged,  the  ray  continues  in  a  straight  line,  and  the  point  where 
it  strikes  the  end  of  the  tube  may  be  noted  on  a  scale  placed  in  the 
tube,  but  if  A  is  then  charged  positively  and  B  negatively,  the  par- 
ticles of  the  ray  will  be  attracted  by  A  and  repelled  by  B,  and  the 
ray  will  be  deflected  from  its  former  straight  line,  and  the  amount 
of  deflection  can  be  noted  on  the  scale  at  the  end  of  the  tube.  Let  F 
denote  the  strength  of  field  produced  by  the  charges  on  A  and  B,  and 
let  q  denote  the  charge  on  each  particle  of  the  ray,  then  Fq  will 
equal  the  displacing  force  acting  on  each  particle.  Let  /  denote  the 
distance  passed  over  in  the  field  F  during  the  time  t.  Also  let  v 
denote  the  velocity  of  tiie  particles  parallel  to  A  and  B,  due  to  the 
cathode;  let  v^  denote  the  final  velocity  of  the  particles  perpendicular 
to  A  and  B,  due  to  the  force  Fq,  and  a  denote  the  acceleration  pro- 
duced by  force  Fq  perpendicular  to  A  and  B.    Then  -J'  =1  at.     But 

«  =  — ~   and  /  =  — 


Therefore 


1       Fq        I 
m         V 


But  the  angle   e,  which  the  deflected  ray  makes  with  the  velocity 


V,  is 


-    hence 

(5)    e  =  ^  X  -. 


If  in  the  place  of  the  plates  A  and  B  charged  statically,  electro- 
magnets, of  strength  H,  had  been  used,  then  since,  according  to 
Stokes's  formula,  the  displacing  force  \%  H  ev,  ^  the  angle  of  dis- 
placement produced  by  the  magnetic  field  would  have  been. 


l6)    ^ 


^gv   ^    I 


=  ^X 
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equations  (5)  and  (6), 


'7/     ■J'  = 


eJC 


Substituting  this  value  of  v  in  equation   1.0; 

If,  however,  the  static  method  and  the  magnetic  method  are  both 
used  at  the  same  time,  one  in  opposition  to  the  other,  and  if  the 
strength  of  the  magnetic  field  is  adjusted  so  that  the  deflection  which 
it  produces  exactly  equals  that  produced  by  the  static  field,  then  the 
length  /  of  the  field  being  the  same  in  both  cases,  4>  will  be  equal 
to  o,  and  equations  (7)  and  (8)  become,  respectively, 


<9) 


and 


Thus,  if  both  static  and  magnetic  methods  are  used,  all  that  is  neces- 
sary to  determine  v,  the  velocity  of  the  particles,  is  to  know  F,  the 
strength  of  the  static  field,  and  OC  that  of  the  magnetic.  To  deter- 
mine the  ratio    '"  ,  we  need  to  know  both  f  and  3C.  and  also  I,  the 

'/ 
length  of  the  field,  and  '^  the  angle  of  deflection  produced  when  the 
static  force  alone  is  acting,  all  of  which  can  be  accurately  determined, 
as  has  been  shown. 

Now  cathode  experiments  of  this  kind,  made  with  different  gases, 
though  consistant  with  themselves,  do  not  agree  with  the  results  for 
similar  elements  determined  by  the  electrolysis  of  liquids.  In 
cathode  rays  the  velocities  differ  for  different  gases,  and  also  differ 

with  different  conditions  of  the  same  gas.    The  ratio       of  the  mass 

of  the  cathode  particle  to  the  charge  upon  it  is  the  same  for  all  gases, 
whatever  the  materials,  though  in  the  electrolysis  of  liquids  the 
value  of  the  ratio  is  different  for  every  different  kind  of  atom. 
Moreover,  the  value  of  the  ratio,  as  determined  for  all  gases  by 
cathode  rays,  is  about  a  thousand  times  smaller  than  the  smallest 
value  obtained  by  electrolysis ;  that  is,  smaller  than  the  value  ob- 
tained by  the  electrolysis  of  water,  which  gives  us  the  weight  of  the 
hydrogen  atom. 

The  question  arises,  is  the  smallness  of  this  ratio  due  to  the  fact 
that  the  mass  of  the  cation  is  a  thousand  times  smaller  than  the 
hydrogen  atom,  or  is  the  charge  upon  the  cation  a  thousand  times 
greater?  Since  the  mass  of  the  hydrogen  atom  is  known,  the  crucial 
test  would  be  to  measure  independently  either  the  mass  of  the  cathode 
particle,  or  the  charge  upon  it.  This  docs  not  seem  to  be  possible, 
however,  in  the  case  of  the  cathode  ray,  but  the  ionization  of  gases 
at  low  pressure  can  be  produced  in  many  ways.  For  example,  it 
can  be  done  by  means  of  Rontgen  rays  (J.  J.  Thomson,  Phil.  Mag., 
May,  1899)  ;  by  means  of  a  heated  wire  (E.  Rutherford,  Phys.  Rev., 
December,  1901)  ;  by  a  carbon  filament  raised  to  incandescence  (Elster 
and  Gcitel,  VVicd.  Ann.,  Vol.  38),  or  by  the  method  of  ultra-violet 
light  (J.  J.  Thomson,  Phil.  Mag.,  December.  1899).  So  far  as 
similar  determinations  can  be  made  by  these  various  methods,  applied 
to  gases,  they  seem  to  give  essentially  the  same  results.  The  velocities 
obtained  by  the  different  methods  are  commensurate  with  themselves, 
though   in  all   cases   vastly  greater  than   the  velocities   obtained   for 

liquids.     The   value  of       ,  however,   is  the   satne   for  all  gases  by 

'/ 
whatever  method  determined.    Therefore,  scientists  feel  justified  in 
assuming  that  the  mass  of  the  particle  is  the  same,  and  that  the  quan- 
tity of  electricity  upon  it  is  the  same  whether  the  gas  is  ionized  by 
means  of  cathode  rays  or  by  one  of  the  other  methods. 

The  simplest  way  by  which  the  charge  q  up.Mi  the  ion  of  gas  has 
been  measured  is,  perhaps,  the  process  in  which  the  gas  is  ionized 

by  means  of  ultra-violet  light.    In  this  the  ratio       is  first  determined 

by  methods  which  may  be  omitted  here.  The  value  of  the  ratio  as 
thus  obtained  is  found  to  be  essentially  the  same  as  the  value  ob- 
tained by  the  cathode  ray  methods,  and  there  is  every  reason  for 
believing  also  that  the  values  of  both  »i  and  q  are  identical  in  both 
processes.  If  this  is  true,  then  the  value  of  the  charge  q  obtained  by 
this  method  will  be  the  charge  upon  each  particle  in  the  cathode  ray, 
and  the  value  of  the  mass  of  the  particle  will  be  known  in  both  cases. 


The  apparatus  used  for  determining  q  by  the  ultra-violet  light 
method,  is  as  follows : 

A  zinc  plate,  AB,  Fig.  2,  is  suspended  in  an  air-tight  vessel,  RS, 
and  carefully  insulated  from  it.  The  vessel  has  a  quartz  bottom,  CD, 
through  which  the  ultra-violet  light  can  be  transmitted,  and  the 
bottom  of  the  vessel  is  covered  with  water,  which  is  connected  elec- 
trically with  the  earth.  Also  by  means  of  a  tube,  T,  at  one  side  the 
vessel  is  connected  to  an  apparatus  by  which  the  gas  in  the  vessel 
can  be  exhausted,  or  the  pressure  of  the  gas  can  be  quickly  diminished 
a  known  amount  at  pleasure.  The  plate  AB  is  connected  with  one 
pair  of  the  quadrants  of  an  electrometer,  and  the  other  pair  of  quad- 
rants is  connected  with  the  earth.  The  gas  in  the  vessel  having  been 
exhausted  the  desired  amount,  AB  is  charged  negatively,  the  ultra- 
violet light  is  then  turned  on,  and  the  deflection  of  the  electrometer 
is  noted.  Let  b  denote  the  distance  between  the  plate  AB  and  the 
surface  of  the  water,  and  let  KD  denote  the  initial  potential  differ- 
ence between  them,  as  indicated  by  the  electrometer,  then      -    wiU 

V 

be  the  potential  gradient  between  the  two  surfaces. 

Under  the  action  of  the  ultra-violet  light  the  gas  becomes  ionized, 
and  negative  electricity  is  conveyed  from  AB  to  the  water  by  means 
of  the  ions,  but  the  quantity  of  electricity  transmitted  between  unit 
surfaces  will  be  proportional  to  the  number  of  ions  between  them, 
to  the  charge  upon  each  ion,  and  to  the  velocity  with  which  the  par- 
ticles are  driven  by  means  of  the  electric  force,  or,  in  other  words, 
it  will  be  expressed  by  n'^qu.  where  h'  denotes  the  number  of  ions 
in  each  cubic  centimeter  of  the  gas,  q  denotes  the  charge  upon  each 
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velocity,  will   be   V 


and  the  quantity  of  electricitj'  lost  per 
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FIG.   2. — DETERMI.\.\TI0.\   BY    ULTRA-VIOI-ET  LIGHT  METHOD. 

ion,  and  m  is  the  velocity  with  which  they  are  moved  by  the  electric 
force. 

Now  the  velocity  with  which  ions  move  in  a  field  of  unit  gradient 
has  been  determined.  (E.  Rutherford,  Proc.  Camb.  Phil.  Soc,  Vol. 
19.)     If  the  unit  gradient  in  this  case  is  denoted  by  U;  then  U,  the 

b 
second  by  the  plate  will  be 

k'  D 
b  ' 
where  A  denotes  the  area  of  the  negative  plate. 

Also,  if  the  fall  in  potential,  as  indicated  by  the  quadrant  elec- 
trometer, is  Kd  units  per  second,  then  the  quantity  of  electricity  lost 
by  the  plate  AB  each  second  will  be 

A'  .f  C 
where  c  is  the  electrical  capacity  of  the  electrometer  system.    There- 
fore 

k'D 
/ 

±Cd 
:v«  L\A  D 

All  of  these  are  known  quantities  except  q  and  n'.  In  order,  tfctn. 
to  determine  q  by  this  method,  it  i<:  necessary  to  count  the  number  of 
ions  in  each  cubic  centimeter  of  gas.  This  is  a  difficult  problem,  and 
great  ingenuity  and  skill  have  been  displayed  in  its  solution. 


-'/  «'  q  U^ 
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Mr.  C.  T.  R.  Wilson  {Phil.  Trans.,  1897)  has  shown  that  in  a 
vessel  containing  dust-free  air  saturated  with  moisture,  ions  act  as 
particles  of  dust  would  do,  in  assisting  condensation;  that  if  the 
air  containing  these  ions  is  suddenly  cooled  by  expansion,  each  ion 
becomes  a  nucleus  around  which  a  minute  drop  of  water  is  formed. 

Moreover,  Sir  Geo.  Stokes  has  proven  that  the  velocity  with  which 
a  drop  of  water  falls  through  a  gas  is 
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where  g  is  the  acceleration  of  gravitation,  R  is  the  radius  of  the 
falling  drop,  and  M  is  the  coefficient  of  viscosity  of  the  gas  through 
which  the  drop  falls.  In  other  words,  since  g  and  M  are  both  known, 
if  V,  the  velocity  of  the  falling  drop,  can  be  measured,  R  the  radius 
of  the  drop  can  be  calculated.  Making  use  of  this  fact  and  the  pre- 
vious one,  the  following  method  is  adopted  for  counting  the  number 
of  ions  per  cubic  centimeter  of  the  rarified  gas  in  question. 

The  gas  in  the  vessel  RS  is  carefully  freed  from  all  particles  of 
dust,  and,  since  there  is  water  in  the  vessel,  the  rarefied  gas  is  satu- 
rated with  moisture.  If,  then,  the  gas  is  quickly  expanded  a  known 
amount,  its  temperature  will  fall  a  known  number  of  degrees.  The 
drop  in  temperature  would  naturally  cause  condensation  of  moisture 
if  the  gas  contained  particles  of  dust,  but  almost  no  condensation 
without  them.  Mr.  Wilson  has  shown  that  in  the  absence  of  these 
the  moisture  will  condense  around  the  negative  ions,  each  ion  being 
the  nucleus  of  a  drop  of  water. 

The  requisite  ions  are  produced  by  the  ultra-violet  light,  hence  a 
cloud  of  moisture  becomes  visible  and  is  seen  to  settle  gradually, 
due  to  the  action  of  gravitation. 

The  total  mass  of  moisture  deposited  upon  the  ions  becomes 
known,  from  the  known  expansion  of  the  gas.  The  size  of  each 
drop  in  the  cloud  becomes  known  from  the  observed  velocity  with 
which  the  cloud  falls,  and  from  Stokes's  formula ;  also  the  mass  of 
each  drop  of  water  is  known  from  its  size  and  density.  Hence, 
knowing  the  mass  of  water  in  the  cloud  and  the  space  in  which  it  is 
formed,  we  know  the  mass  of  water  deposited  per  cubic  centimeter, 
and,  knowing  the  size  of  each  drop,  we  know  the  number  of  drops 
per  cubic  centimeter,  and  as  each  drop  contains  a  nucleus  or  ion,  we 
known  n',  the  number  of  ions  in  each  cubic  centimeter  of  gas. 

The  value  of  n^  inserted  in  equation  (11)  gives  us  the  value  of  q, 
the  quantity  of  electricity  on  each  ion,  as  desired.  Also  the  value  of 
m,  the  mass  of  each  ion,  or  negative  particle,  becomes  known. 

The  results  obtained  from  these  and  other  similar  experiments 
show  that  the  negative  ion  of  gases  carries  the  same  quantity  of 
electricity  as  the  hydrogen  atom  does  in  the  electrolysis  of  liquids; 
while  the  mass  of  the  negative  ion  in  gases  is  only  about  one-  thou- 
sandth as  large  as  the  smallest  known  atom,  a  value  which  seems  to 
be  identical  for  all  gases. 

The  velocities  of  these  minute  particles  in  some  cases  are  found 
to  approach  the  velocity  of  light.  The  minuteness  of  their  masses 
and  the  magnitude  of  their  velocities  has  led  J.  J.  Thomson  to  call 
them  "corpuscles,"  recalling  the  former  corpuscular  theory  of  light. 

These  results  have  a  very  important  bearing  upon  the  generally 
accepted  conception  of  the  constitution  of  matter.  It  would  tend  to 
indicate  that  the  various  forms  of  matter  instead  of  being  composed 
of  many  different  primary  substances  called  elements,  consist  of  but 
one  fundamental  substance,  from  which  all  the  so-called  elements  are 
formed. 

The  different  kinds  of  atoms  seem  to  be  only  different  groups  of 
these  corpuscles,  differing  only  in  the  number  of  corpuscles  contained, 
and  possibly  in  the  structure  and  manner  in  which  they  are  united. 

The  negative  charge  of  electricity  always  seems  to  be  carried  by 
these  minute  corpuscles,  while  the  positive  remains  with  the  larger 
atom. 

It  would  seem  that  when  an  atom  contains  its  normal  number  of 
corpuscles,  it  is  neutral ;  that  if  one  of  its  corpuscles  is  removed 
from  it,  the  separated  corpuscle  carries  a  negative  charge,  while  the 
atom  from  which  it  was  removed  is  positive.  Thus  the  atom  is  said 
to  be  charged  positively. 

The  hypotheses  suggested  by  the  above  data  seem  to  explain  many 
electrical  and  optical  phenomena  hitherto  unaccounted  for. 

How  far  the  facts  determined  by  these  and  many  similar  investi- 
gations will  go  toward  explaining  the  nature  of  electricity,  the  con- 
stitution of  matter,  or  what  is  gravitation,  only  the  future  can  de- 
cide, but  they  are  suggestive  of  many  lines  of  investigation  which 
cannot  fail  to  be  fruitful  in  the  future. 


By  a.  L.  Marsh. 

A  GREAT  deal  has  been  written  concerning  the  correct  use 
of  the  terms  positive  and  negative  as  applied  to  the  elec- 
trodes of  primary  and  secondary  cells.  The  usage  in  the 
case  of  the  primary  cell  is  rather  uniform,  but  with  the  secondary 
or  storage  cell,  it  is  greatly  confused.  Some  of  this  confusion 
has  undoubtedly  arisen  from  our  imperfect  understanding  of  the 
actions  occurring  in  the  cell,  but  probably  more  is  due  to  the  dif- 
ferent points  of  view  from  which  the  matter  is  considered. 

For  example;  it  has  been  suggested  that  perhaps  some  con- 
sider the  question  from  the  standpoint  of  the  charging  cell.  An- 
other suggestion  is  that  a  certain  terminology  may  be  more  con- 
venient for  commercial  use  than  another.  In  regard  to  the  latter 
point,  't  is  more  convenient  because  it  has  become  a  custom  to 
use  it  in  certain  places.  In  the  United  States  the  peroxide  elec- 
trode is  generally  called  the  positive  while  in  some  other  coun- 
tries it  is  called  the  negative,  and  no  doubt  each  locality  finds  its 
terminology  the  most  convenient. 

A  suggestion  has  been  made  to  the  effect  that  manufacturers 
may  be  justified  in  calling  the  peroxide  plate  positive  because  the 
pole  is  positive  and  since  the  layman  may  not  be  aware  of  the 
change  in  sign  from  one  end  of  the  plate  to  the  other,  this 
terminology  is  simpler  and  less  apt  to  lead  to  mistakes.  The 
scientific  man,  it  was  said,  should  not  use  the  terms  in  the  same 
loose  and  incorrect  way. 

This  way  of  treating  the  matter  would  not  tend  to  avoid  the 
existing  confusion,  but  would  rather  increase  it.  Whatever  terras 
are  eventually  adopted,  they  should  be  used  in  the  same  sense 
by  both  the  manufacturers  and  the  men  of  science. 

A  number  of  terms  have  been  from  time  to  time  suggested  as 
a  possible  solution  of  the  difficulty.  Daniell  suggested  the  terms 
zincode  and  platinode  to  desigtiate  the  plates  of  a  cell.  These 
terms,  while  being  definite  in  one  case,  do  not  seem  appropriate 
for  use  in  all  cells. 

Peroxide  plate  and  spongy  lead  plate  are  open  to  the  same 
objection. 

Positive  pole  electrode  and  negative  pole  electrode  seem  use- 
less expansions  of  the  simpler  terms. 

Anode  and  cathode  introduced  by  Faraday,  are  terms  better 
suited  to  electrolytic  decomposition  work  than  to  the  require- 
ments of  the  voltaic  cell  for  the  reason  that  we  think  of  a  current 
as  entering  a  cell  when  it  comes  from  an  outside  source  while  the 
current  of  a  primary  cell  is  generated  within  itself.  However, 
these  terms  are  well  defined  and  ought  not  lead  to  confusion. 

Gladstone  and  Tribe  in  "The  Chemistry  of  Secondary  Batteries" 
thus  define  the  terms :  "The  two  plates  of  a  Plante  or  Faure  bat- 
tery consist  essentially  of  lead  peroxide  as  the  negative  element, 
and  metallic  lead  in  a  spongy  condition  as  the  positive." 

The  International  Cyclopedia  contains  the  following:  "Lead 
ic  the  metal  most  commonly  used  in  accumulators,  the  positive 
plate  having  a  coating  of  lead  peroxide,  Pb02  and  the  negative 
plate  a  surface  of  spongy  lead." 

Treadwell  uses  the  *erm  positive  for  the  peroxide  plate,  but 
the  reason  which  he  gives,  quoted  from  the  London  Electrician, 
serves  better  for  a  description  of  the  plates. 

Sir  David  Solomons,  in  his  work  on  "Accumulators,"  makes  this 
statement:  "It  has  become  a  practice  among  makers  of  second- 
ary cells  to  call  the  true  positive,  negative,  plates,  and  vice  versa; 
therefore  not  to  cause  confusion,  the  manufacturers'  designations 
will  be  adhered  to  throughout." 

Benjamin,  in  his  book,  "The  Vcl.aic  Cell,"  refers  to  the  con- 
fusion and  then  goes  on  to  define  the  terms.  He  thinks  that  the 
main  confusion  arises  from  the  fact  that  writers  fail  to  state 
whether  they  regard  one  electrode  as  positive  to  the  other  or  the 
reverse,  'vith  reference  to  the  direction  ol  the  current  outside  ol 
the  cell  or  to  the  direction  of  the  current  through  the  electrolyte 
inside  of  the  cell,  so  in  the  case  of  accumulators,  a  new  difficulty 
presents  itself  when  the  terms  positive  and  negative  are  used 
without  any  statement  as  to  whether  they  refer  to  the  condition 
of  the  cell  when  it  is  being  charged  or  when  it  is  yieldmg  its 
own  current.  He  uses  the  terms  from  the  standpoint  of  the 
charging  cell  and  calls  the  peroxide  plate,  positive  and  the  spongy 
lead  plate,  the  negative,  but  in  his  description  of  primary  cells, 
he  calls  carbon  the  negative,  and  zinc,  the  positive. 
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,M  jv.  ,,,ia.j  ^^11-  Liic  zinc  element  is  quite  universally  termed 
^the  positive  electrode.  Zinc  has  always  been  considered  an  elec- 
tro-positive metal,  that  is,  electro-positive  relative  to  the  other 
metals  commonly  used  in  cells.  It  is  generally  the  principle 
source  of  energy.  In  the  lead  cell,  a  large  part  of  the  electro- 
motive force  is  due  to  the  peroxide  electrode  and  it  may  be  for 
this  reason  that  the  peroxide  came  to  be  called  positive,  though 
it  is  more  probable  that  this  has  arisen  from  the  fact  thai 
polarity  of  the  terminal  is  positive  and  the  use  of  the  term  has 
been  extended  to  the  entire  electrode. 

I^imary  and  secondary  cell  terminology  should  certainly 
agree,  for  the  cells  arc  the  same  in  principle;  the  only  difference 
being  that  the  secondary  cell,  after  being  discharged,  can  be 
brought  back  to  approximately  the  same  condition  as  before 
discharge,  by  passing  an  electric  current  through  it  in  the  reverse 
direction. 

Let  us  now  consider  the  modern  theory  of  the  solution  pres- 
sure of  metals  due  to  Nernst,  and  see  what  light  it  can  throv.' 
on  this  matter.  The  following  brief  statement  of  the  theory  is 
taken  from  Jones'  Outlines  of  Electrochemistry" : 

F  =  solution  tension  of  the  metal. 

p  =  osmotic  pressure  of  the  metallic  ions  in  the  electrolyte. 

"Let  at  first  /^  >  p;  at  the  moment  of  contact  (metal  with  elec 
trolyte)  a  number  of  positively  charged  metallic  ions,  driven 
by  this  larger  pressure,  will  pass  into  solution.  Since  by  the 
latter  a  certain  amount  of  positive  electricity  is  carried  from  the 
metal  into  the  solution,  the  liquid  receives  a  positive  charge, 
which  arranges  itself  in  the  form  of  positive  ions  contained  in 
the  solution,  on  the  surface  of  the  metal.  At  the  same  time 
there  is,  of  course,  a  corresponding  amount  of  negative  electric- 
ity set  free  in  the  metal,  which  also  passes  to  the  surface  of  the 
metal.  We  recognize  at  once,  that  at  the  surface  of  contact  of 
metal  and  electrolyte  the  two  kinds  of  electricity  must  accu- 
mulate in  the  form  of  a  double  layer,  whose  existence,  as  is  well 
known,  was  made  probable  some  time  ago  by  Von  Helmholtz, 
in  an  entirely  different  way."  .  .  .  "If  now,  we  inquire  which 
metals  have  high  and  which  low  solution-tensions,  we  will  find 
that  magnesium,  zinc,  aluminum,  cadmium,  iron,  cobalt,  nickel, 
and  the  like,  are  always  negative  when  immersed  in  solutions  of 
their  own  salts.  This  means  that  the  solution-tension  of  the 
metal  is  always  greater  than  the  osmotic  pressure  of  the  metal 
ion,  in  any  solution  of  their  salts  which  can  be  prepared.  If, 
on  the  other  hand,  we  take  gold,  silver,  mercury,  copper,  etc., 
we  usually  find  the  metal  positive  when  immersed  in  a  solution 
of  its  salt." 

This  brings  out  the  fact  that  metals  such  as  zinc,  lead,  etc.,  are 
negatively  charged  when  dipped  in  a  solution  of  their  salts  and 
metals  like  copper  receive  a  positive  charge,  the  layers  of  solu- 
tion lying  nearest  the  plates  receive  a  charge  opposite  in  sign 
to  that  of  the  plates. 

The  terminology  selected  should  be  justified  not  only  by  our 
conceptions  of  chemical  generators,  but  also  by  the  other  well- 
known  devices  for  the  generation  of  electricity. 

When  glass  is  rubbed  with  silk,  there  is  an  electric  separation 
on  the  two  substances.  Glass  is  charged  positively,  and  silk 
negatively.  In  the  series  which  shows  the  electrification  po.*- 
scsscd  by  a  substance  when  rubbed  with  others,  glass  is  placed 
at  the  positive  end  relative  to  silk.  In  the  electrochemical  scricr^, 
zinc  is  placed  at  the  positive  end  relative  to  copper,  although  zinc 
is  charged  negatively  relative  to  ct)ppcr  when  dipped  in  a  solu- 
tion. 

If  a  bar  of  bismuth  and  one  of  antimony  arc  brought  into 
contact  and  their  junction  heated,  a  current  of  electricity  will 
flow  from  the  bismuth,  through  the  external  circuit,  to  the  anti- 
mony. In  the  thermo-electric  •^crir-;.  bismuth  is  placed  at  the 
fositivc  end  and  antimony  at  the  negative.  It  would,  therefore, 
seem  that  with  the  electrochemical  .scries  we  do  not  follow  out 
the  analogies  of  the  other  series. 

Sodium  bicarbonate,  placed  in  a  red-hot  capsule,  decomposes 
with  production  of  carbonic  acid  anhydride  (CO2).  The  cap- 
sule is  electrified  positively,  while  the  acid  carries  with  it  ne<f- 
ativc  electricity. 

On  heating  a  platinum  plate  containing  silver  oxalate  this  salt 
<lccomposes  rapidly,  leaving  behind  silver  which  becomes  pos- 
itively electrified. 

Palmicri   has  found  that   with   bisulphide  of  carbon,  benzine, 


petroleum,  and  the  vegetable  oils,  a  flame  from  these  bodies 
shows  positive  electricity  when  the  capsule  in  which  the  burning 
occurs  is  connected  to  the  earth,  or  that  the  capsule  shows  neg- 
ative electricity  when  connected  to  a  condenser  if  there  is  placed 
in  the  flame  a  plate  or  wire  of  platinum  in  communication  with 
the  earth. 

It  is,  therefore,  plain  that  whenever  a  substance  as  a  metal  or 
oil,  is  burned,  or  o.xidized  in  a  battery,  the  substance  and  the  con- 
ducting plate  in  contact  with  it,  receives  a  negative  charge;  and 
whenever  a  substance  is  reduced  by  heat  or  in  a  battery,  the  con- 
ducting plate  in  contact  with  it,  is  positively  electrified.  By  ap- 
plying this  rule  we  can  determine  the  sign  of  the  charge  in  any 
case.  In  a  lead  storage  cell,  the  spongy  lead  is  oxidized,  there- 
fore we  should  expect  that  plate  to  be  charged  with  negative 
electricity.  The  peroxide  of  lead  is  reduced  so  that  plate  will  be 
jKjsitive. 

Since  in  the  voltaic  cell  the  zinc  is  negative  and  the  copper 
positive,  the  current  passing  from  copper  to  zinc  in  the  external 
circuit  (in  the  generally  accepted  terms)  it  is  the  simplest  to 
regard  the  zinc  as  the  negative  electrode.  Why  a  pole  is  pos- 
itive and  the  plate  a  few  inches  farther  down  is  called  negative, 
is  a  complication  which  is  not  easily  understood,  and  for  which 
there  seems  to  be  no  need. 

We  are  in  need  of  terms  which  mean  the  same  to  all  and 
which  exi)ress  the  truth  without  involving  too  much  of  the  com- 
plex theories  that  are  apt  to  be  changeable  and  at  variance  with 
each  other 

In  the  lead  storage  cell  the  positive  electricity  comes  from 
the  peroxide  plate  into  the  external  circuit,  that  is,  the  peroxide 
plate  is  charged  positively  with  respect  to  the  electrolyte  and 
to  the  spongy  lead.  Therefore,  why  not  call  the  lead  peroxide 
the  positive  electrode? — a  thing  that  is  generally  done  in  thi^ 
country. 

Granting  this,  we  should  be  consistent  and  call  the  copper  or 
the  carbon  of  the  primary  cell,  the  positive  electrode.  This 
seems  to  me  to  be  the  simplest  solution  of  the  difficulty  and  one, 
too,  which  is  perfectly  correct  from  the  viewpoint  taken. 

There  is  another  way  of  definitely  designating  the  electrodes 
of  a  cell — one  which  does  not  involve  the  terms  positive  and  neg- 
ative. This  is  by  use  of  the  terms  anode  and  cathode  as  sug- 
gested by  Faraday.  These  terms  are  well  defined  and  are  ap- 
plicable to  all  cases. 

But  it  seems  to  me  to  be  unnecessary  to  abandon  the  use  of 
positive  and  negative.  They  are  most  convenient  for  commercial 
use  because  they  correspond  to  the  terms  used  in  the  other  forms 
of  electric  generators,  and  if  they  are  correctly  used  there  should  be 
no  objection  to  using  them  even  if  they  do  not  describe  the  condition 
of  the  ions  corresponding  to  the  same  metal  in  the  form  of  an 
electrode. 

1  think  that  the  principal  difficulty  lies  in  this;  in  the  theory 
of  electrolytic  action  it  is  assumed  that  the  ions  are  the  carriers 
of  electricity  and  that  oxygen  and  chlorine  ions  carry  a  negative 
charge  while  the  metals  and  hydrogen,  a  positive  charge.  There- 
fore, it  is  said,  that  oxygen  is  electronegative  and  the  metals, 
electropositive.  Hence  they  say  zinc  or  spongy  lead  is  the  pos- 
itive electrode  or  plate  and  carbon  or  peroxide  of  lead  is  the  neg- 
ative plate. 

It  is  unnecessary  and  decidedly  more  complicated  to  name  the 
electrodes  according  to  the  theories  of  the  method  by  which  the 
electrodes  receive  their  charges  than  to  name  them  with  re- 
spect to  the  results  produced  on  them;  and  this  latter  method 
has  its  analogies  in  the  other  forms  of  generators  of  electricity 
as  before  mentioned;  is  less  abstract  and  would  not  change  with 
any  change  in  the  theory  of  electrolytic  action. 


Growth  by  Electricity. 


Dr.  .M.mncc  Si>nngcr  read  an  interesting  paper  at  the  Acad- 
emy of  Medicine,  in  Paris,  on  animal  growth,  specifying  four  ele- 
ments of  nutrition  having  most  effect  in  inducing  organic  develop- 
ment— namely,  lecithin,  potash,  oxides  and  water.  The  doctor  also 
pointed  out  that  electricity  is  a  powerful  agent  in  the  development  of 
growth.  By  applying  a  Faraday  current  to  certain  muscles  and  joints 
of  children,  both  growth  and  increase  of  weight  have  been  obtained. 
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The   Use  and   Advantages   of   the    Ahernating   Current 
for   Land   Telegraphy- TI. 


By  Edwin  F.  Northrup. 

THE  question,  however,  arises  if  anything  can  be  done  to  the  lines 
to  increase  the  limits  of  duplex  working.  This  limit  will  be 
increased  in  proportion  as  the  ratio  of  the  received  current  to 
the  current  sent  can  be  increased.  The  ratio  may  be  increased  in  two 
ways:  First,  the  line  can  be  made  of  lower  resistance  and  its  leak- 
age diminished  by  better  insulation ;  second,  by  increasing  the  self- 
induction  of  the  line,  the  ratio  of  the  received  current  to  the  current 
sent  is  increased  very  much.  Let  us  examine  the  influence  of  making 
each  of  these  changes. 

Let  //  be  the  current  received  at  a  point  of^the  line  distant  from 
the  beginning  X  =  I.  Let  h  be  the  current  entering  the  line  at  its 
beginning,  that  is,  the  point  where  X  =  O.     Then  we  have  to  inves- 


tigate the  various  ways  of  increasing  the  value  of  the  ratio  IV  =z  1 

Jo 

Put  equation  (10)  in  the  form 
/=  -rzjo  \  A  e~''^^{cos  iiX^-jsin  ^X)  —  B  t''^{cos  ^X—j sin  \iX)  [  (21) 

The  current  is  here  seen  to  consist  of  two  components,  one,  a 
wave,  the  amplitude  of  which  decreases  in  passing  from  the  dynamo 
down  the  line,  and,  a  reflected  wave.  First  assume  the  line  to  be 
infinitely  long.  Then  when  X  =  infinity,  7  =  0,  and  as  £  a^=  O 
we  see  that  B  =0.  Hence,  for  a  line  of  infinite  length  the  reflected 
wave  does  not  exist,  and 

A  .-«^ 

I  =     a  -j}     (^^^  l^^  +  J  '"'  P^)  (22) 

If  the  value  of  the  current  is  known  at  the  dynamo  end  of  the 

A 


line,  or  where  X 


O,  then  this  value  is,  /o 


a  ~jii 


,  and  hence 


Putting  this  value  of  A  in  equation   (22)  gives 
/=  /(,  E—"X\cos  BX  -^j  sin  BX) 
sin  3X 


(23) 


The  phase  of  /  is  tan  w  = 


cos  3X 


tan  i3X  or  u  =  /?  X. 


Thus   the  phase  angle   increases  uniformly   with   increase  of   dis- 
tance down  the  line. 

The  absolute  value  of  /  is 

/  =  /„  e—nXx/cos^  ,3X  +  sin'  [iX  =  /«  f  -"^ 

The  ratio  of  the  current  at  any  point,  /,  of  a  line  of  infinite  length 
to  the  current,  at  the  generator  end  of  the  line,  is 


(24) 


This  equation,  which  is  only  approximate  for  lines  of  finite  length 
will  serve  to  show,  nevertheless,  how  the  ratio  of  the  current  re- 
ceived to  the  current  sent  is  affected  by  varying  the  constants  of  the 
line.    When  written  out  in  full  (see  Eq.  7.  page  741,  November  8). 


IV 


'^■yj  'A  \  ^t^'  -^  ^')  C^'  +  ^^')  +  (^'-  -  -^'  ^^)  f        (25) 


We  will  assume,  first,  that  g  =  o,  that  is,  that  the  insulation  of  the 
■line  is  perfect.     Putting,  then,  g  ^  o  gives 


■IV 


e-^  ^  —    V  {/'  -f  .r');-  -  -v 


or  expanding 


'^  V-  NC  Vir^  +  4  7r2  iVi!  Z.2)i  —  2  TT  NL 


(26) 


(27) 


Assume  for  the  moment  that  L,  the  self-induction  of  the  line  is 
also  zero,  then. 


tiV'KNCr 

Thus  the  ratio  of  the  current  received  to  the  current  sent  will 
increase  as  N ,  C,  or  r,  decreases.    As  will  appear  later,  the  number 


of  signals  that  can  be  sent  per  second  will  be  proportional  to  N,  the 
frequency,  so  it  would  not  be  advisable  to  reduce  A".  C,  the  ca- 
pacity of  the  line,  cannot  be  reduced  any  appreciable  amount,  r, 
the  resistance,  can  be  reduced  at  the  expense  of  using  larger  wire. 

Let,  «^'=  '-1  V-  NC  /  2.67 

be  the  ratio  of  the  currents  when  No.  9  copper  w  ire  of  2.67  ohms 
per  kilometer  is  used  for  the  line. 

/.el,  l4-\  =  '--/  l/n- A'CX  1-24 

be  the  ratio  when  No.  5  copper  wire  of  1.24  ohms  per  kilometer  is 
used.  Then,  if  N  =^  100  and  C"  =  .0062  X  lo*'  and  /  is  taken  1,212 
kilometers  (which,  if  g  and  L  had  not  been  neglected,  would  be 
one-half  wave  length). 


M^'  = 


and 


IV 


1 

2.7« 

= 

I 

15^7 

= 

.064 

nearly 

I 

= 

I 

6.5 

=  . 

153. 

nearly. 

'  Thus  in  the  above  particular  case  by  making  the  line  of  about 
half  the  resistance  the  ratio  of  the  current  received  to  the  current 
sent  is  more  than  doubled. 

To  show  more  clearly  the  variations  which  can  be  made  in  the 
ratio  of  the  current  received,  at  any  point  of  an  infinite  line,  to  the 
current  entering  the  line,  I  have  plotted  two  curves,  V  and  V'l    (Figs. 
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FIG.  7. — VARIATIONS  IN  RATIO  OF  CURRENT. 

7  and  8).  Curve  V  gives  W  (see  equation  26)  as  a  function  of  r,  the 
resistance,  all  the  other  quantities  in  equation  26  remaining  constant, 
and  Curve  VI  gives  W  as  a.  function  of  L,  the  self-induction,  all 
the  other  quantities  being  considered  constant.     For  plotting  both 
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FIG.  8. — VARIATIONS  IN  RA^-IO  OF  CURRENT. 

curves,  /,  the  distance  from  the  end  of  the  line,  is  taken  to  be  1,600 
kilometers,  or  nearlv  1,000  miles.    The 


vt=v 


X  io-« 


For  Curve  A'   the  value  assigned  to  .r  is  1.13.  where  .r  =12.  "^  N  L, 
and  r  is  made  to  vary  from  i  ohm  to  15  ohms  per  kilometer.    Then 

IV  =  e-2-»  {  \   1.28  -f  r-  —  1. 13  }■ 

The  curve  shows  how  rapidly  the  ratio  of  the  currents  decreases 
as  the  resistance  increases.     It  is  seen  that  under  the  assumed  con- 
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ditions,  at  about  2  ohms  per  kilometer  the  value  of  the  ratio  is 
greatly  effected  by  small  changes  in  the  resistance. 

In  order  that  i^^th  of  the  current,  a  quantity  needed  for  duplex- 
ing, may  reach  1,000  miles,  the  line  of  infinite  length  would  have  to 
have  a  resistance  as  low  as  1.9  ohms  per  kilometer,  and  be  per- 
fectly insulated. 

Curve  VI    is  plotted  by  means  of  the  formula 

ly-  t->M  {1/7,13  -f.  394761  Z'  — 628 Z}» 

where  the  value  of  /.J  —  is  the  same  as  for  curve  V   and  r  =  2.67 

ohms,  the  resistance  of  Xo.  9  copper  wire  per  kilometer. 

L,  the  self-induction,  is  varied  from  o  to  .015  henry  per  kilo- 
meter. The  value  of  W^  is  seen  from  this  curve  to  increase  almost 
uniformly  with  increase  in  the  self-induction  of  the  line.  To  in- 
crease the  self-induction  of  the  line  beyond  that  which  is  natural  to 
it,  namely,  about  .0018  henry  per  kilometer,  it  would  be  necessary 
to  insert  at  intervals  in  the  line  impedance  coils.  If  these  coils  are 
made  without  iron  the  ohmic  resistance  of  the  line  would  be  con- 
siderably increased  by  their  use.  If  they  contain  iron  there  will 
still  be  energy  losses  due  to  hysteresis,  etc.  Since  self-induction  in- 
creases the  current  ratio  and  ohmic  resistance  decreases  it,  it  be- 
comes a  matter  of  calculation  for  any  particular  case  to  determine 
what  the  gain  will  be,  if  any,  by  inserting  impedance  coils  in  the 
line  which  would  have,  necessarily,  resistance  as  well  as  self-in- 
duction. 

It  would  be  interesting  to  make  some  calculations  here  on  this 
subject,  but  the  limits  of  the  present  article  will  not  allow  us  to  do  so. 

Equation  24,  which  accurately  expresses  the  ratio  of  the  current 
received  at  any  point  of  a  line  of  infinite  length  to  the  entering  cur- 
rent, is  only  approximate  for  a  line  of  finite  length  and  grounded 
at  the  end.     If,  however,  the  line  is  very  long,  say  over  one  wave 

length,  then  //'  =  f  still  expresses  the  ratio  with  considerable  ac- 
curacy, if  /  is  taken  as  a  point  in  the  line  not  more  than  about 
three-quarters  the  length  of  the  line  from  the  generator  end.  Thus 
referring    to    the    line    for    which    curves    /    to    IV    were    plotted, 

/F=  ^'  =£'^"'' gives  for  /  =  1,261  kilometers  the  value,  /.   =  7.1 1 

instead  of  the  correct  value,  7.16,  and  for  /  =  1,940  kilometers,  7/ 
=  1. 591  instead  of  the  correct  value  of  1.475.  But  if  /  =  2,425  kilo- 
meters, the  total  length  of  the  line,  then  /.  =  .5284  instead  of  1.0058, 
the  correct  value.  Thus,  since  .5284  X  2  =  1.0568,  which  is  very 
nearly  equal  to  1.058,  if  we  wish  to  find  the  ratio  of  the  current  re- 
ceived at  the  grounded  end  of  a  long  line  to  the  current  which  enters 
the  line,  we  can  do  so  with  a  very  small  error  by  assuming  that 

IV  =   'f-  =2-'" 
If 

where  Ig  equals  the  current  at  the  grounded  end  of  the  line  and 
lo  equals  the  current  at  the  dynamo  end. 

Again,  if  the  distances  arc  measured  positive  from  the  grounded 
end  towards  the  dynamo,  then,  if  A'  is  the  distance,  it  can  be  shown 
that 


r=^'  = 


/.v 


20 A'  ,      .—2nX 


+    i 


+2<rw2/?A')* 


(28) 


exactly  expresses  the  ratio  of  the  current  Ig  at  the  grounded  end  of 
the  line  to  the  current.  IX,  at  any  point  distant  A'  from  the  grounded 
end. 

For     most    practical     purposes    this     last     equation     reduces     to 
A- 


M'  = 


/.V 


le      "•^' 


which  is  of  similar  form  with  equation    /''  -  2'     "'  where  /  is  the 
distance  from  the  dynamo  end  of  the  line. 

As  shown  by  the  above  equations,  tiic  values  of  the  ratios  of  the 
ciirrwis.  plotttd  in  Curves  V  and  VI.  for  a  line  of  infinite  length, 
if  multiplied  by  2  hcconic  very  nearly  the  correct  values  for  a  line 
1. 000  miles  long  grounded  at  its  end.  Thus,  referring  to  Curve V, 
to  have  the  ratio  2  X"  05  =  ,'„th.  the  resistance  of  the  line  would 
have  to  be  as  low  as  2/17  ohms  per  kilometer,  and  the  line  perfectly 
insulated.  Thus  l.ooo  miles  is  about  the  limit  of  duplexing  for  a 
l^crfectly  insulated  line  of  No.  9  copper  Aire  unless  the  line  is 
modified  by  having  its  self-induction  increased.     Probably,  however. 


as  lines  are  actually  constructed,  having  more  or  less  leakage,  the 
ratio  would  be     i',;th  in  about  630  miles.    (.See  curve,  Fig.  4. j 

In  telegraphing  with  alternating  currents  there  is  no  falling  off 
in  the  speed  of  the  signaling  with  increasing  distances  due  to  a 
blending  together  of  the  current  impulses.  A  current  of  sine  wave 
form  entering  a  line  preserves  its  sine  wave  form  however  long 
the  line. 

The  rapidity  with  which  signals  can  follow  each  other  on  the  line  is 
absolutely  independent  of  the  length  of  the  line.  Limitations,  which 
have  been  discussed,  are  put  upon  the  length  of  a  line  which  can  be 
duplexed,  but  none  of  these  limitations  apply  to  simplex  lines,  or 
lines  in  which  it  is  not  required  to  transmit  two  signals  in  opposite 
directions  at  exactly  the  same  instant.  By  means  of  the  alternating 
current  a  simplex  line  can  be  operated  which  is  of  very  great  length. 
I  have  personally  made  an  artificial  line  equal  to  1,200  miles  and 
telegraphed  over  it  at  the  rate  of  160  words  a  minute,  sent  in  one  di- 
rection and  received  in  printed  form.  The  received  signals  were  just 
as  clear  and  perfect  as  they  would  have  been  on  a  line  of  only  a  few 
miles  in  length.  For  printing  telegraphy,  and  for  synchronism,  a  re- 
ceiving relay  could  be  made  to  operate  perfectly  with  a  small 
fraction  of  a  milliampere,  but  such  a  delicate  receiving  instrument 
would  be  easily  eiTected  by  accidental  line  disturbances,  such  as 
induction  eflfects  from  neighboring  lines,  or  atmospheric  electrical 
influences.  (All  earth  current  disturbances  may  be  entirely  elim- 
inated in  ways  to  be  shown  later.) 

Practical  tests  indicate  that  the  receiving  relay  should  be  sensi- 
tive to  about  25  milliamperes.  The  distance  then  over  which  full 
speed,  clear  signaling  in  one  direction  at  a  time  can  be  effected,  is 
limited  only  by  the  distance  to  which  an  alternating  current  of 
about  25  milliamperes  can  be  forced  through  a  well-insulated  line. 
How  long  the  line  might  be  through  which  25  milliamperes  could 
be  forced  would  depend,  of  course,  upon  many  circumstances,  such 
as  its  resistance,  its  insulation,  its  self-induction  and  capacity.  It 
would  certainly  be  an  easy  matter  to  telegraph  160  words  per  minute 
in  one  direction  over  a  N^o.  9  copper  wire  overhead  line,  1.500  miles 
long,  and  probably  much  farther. 

There  are  many  ways  in  which  telegraphic  signals  may  be  impressed 
upon  an  alternating  current.  In  explaining  the  more  valuable 
methods,  I  shall  assume  that  it  is  simple  and  easy  to  maintain  sj-n- 
chronous  rotation  of  the  local  apparatus  at  the  two  ends  of  a  line 
of  any  length  through  which  25  milliamperes  may  be  made  to  flow. 
Full  explanations  will  be  given  later  of  how  this  synchronism  is  ac- 
complished. 


•  ilG.   9. — WAVES. 

An  alternating  current  of  sine  wave  form  with  some  of  its  waves 
modified  is  represented  in  Fig.  9.  At  the  end  of  a  line  carrying  the 
alternating  current  it  is  assumed  that  there  is  a  receiving  instrument, 
which  is  effected  in  a  uniform  manner  by  each  of  the  unmodified  half 
waves  of  the  current,  but  which  is  diflfercntly  eflfectcd  whenever  a 
modified  half  wave  reaches  it.  With  this  arranged,  it  is  evident  that 
if  a  half  wave  of  the  current  is  modified  at  one  end  of  the  line  in 
any  particular  manner,  the  receiving  instrument  at  the  other  end  will 
indicate  the  modification,  and  the  whole  or  a  part  of  a  signal  will  have 
been  transmitted.  The  two  general  ways  in  which  a  signal  may  he 
impressed  upon  the  alternating  current,  is  first  to  make  a  signal  to 
consist  of  a  modified  single  particular  half  wave,  and.  second,  to 
make  a  signal  to  consist  of  a  particular  combination  of  moditied  half 
waves. 

In  the  first  ir^tance,  the  half  wave  may  be  either  cut  out  or  omitted, 
as  the  half  waves,  14  and  17,  or  reversed  as  the  half  waves  S  and  8, 
or  altered  in  form  as  the  hall  wave  },.  Fig.  9.  The  cutting  out  and 
the  rcvcrsmg  of  a  half  wave  arc  the  only  two  kinds  of  modifications 
of  the  current  which  have  so  far  been  found  to  be  of  practical  import- 
ance, and  the  only  ones  which  I  shall  here  consider. 

A  half  wave  or  scmicycle  of  the  alternating  current  may  be  cut  out 
or  reversed  in  a  number  of  diflferent  ways.  But,  whatever  method  is 
employed,  it  is  desirable  that  the  current  and  c.  m.  f.  should  be  in 
phase  at  the  point  of  the  line  where  the  current  is  modified.  If  the 
current  and  e.  m.  f.  are  not  in  phase,  it  is  diffcult,  if  not  impossible, 
to  cut  out  or  reverse  the  half  wave  by  any  transmitter  method,  which 
breaks  the  line  circuit,  without  sparking  at  the  line  contacts. 
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In  any  alternating-current  circuit,  in  which  the  current  and  e.  m.  f. 
differ  in  phase,  there  is  no  common  point  where  the  current  and  e.  m. 
f.  are  both  zero,  and  so  if  the  circuit  is  broken  while  the  current  is 
passing  through  zero,  the  e.  m.  f.  acting  across  the  break  produces  a 
spark,  if  the  circuit  is  broken  while  the  e.  m.  f.  is  passing  through 
zero  the  current  flows  across  the  break  producing  a  spark. 

This  explanation  is  admittedly  unsatisfactory,  but  experiment 
shows,  nevertheless,  if  the  current  and  e.  m.  f.  differ  in  phase,  that 
there  will  always  be  more  or  less  sparking  at  whatever  time  the  cir- 
cuit is  broken,  and  that  the  sparking  may  be  avoided  when  there  is  no 
difference  in  phase. 

It  is  very  easy  to  bring  the  current  and  e.  m.  f.  exactly  into  phase 
at  any  particular  point  of  the  line,  by  inserting  in  series  with  the 
line  the  proper  amount  of  self-induction.  The  matter  has  practical 
importance,  and  I  will  therefore  show  how  to  calculate  the  proper 
amount  of  self-induction  to  use.  The  problem  will  be  shortened  if 
the  line  is  considered  as  being  infinitely  long,  and  the  result  will  differ 
from  that  for  a  line  of,  say  J4th  wave  length,  by  a  negligible  quan- 
tity. 


Generator 


If  the  leakage  is  zero,  that  h  ii  g  =  0 


EARTH 

FIG.    lO.^LINE   OF 


INFINITE   LENGTH. 


Let  Fig.  10  represent  the  line  of  infinite  length.  Let  X  =  0  where 
the  e.  m.  f.  is  £e  =  ea  -{-  j  eo^.  Suppose  it  is  required,  in  order 
to  cut  out  half  waves,  to  break  and  make  the  circuit  at  some  point,  p, 
and  that  at  this  point  the  current  and  e.  m.  f.  shall  be  brought  into 
phase  by  inserting  in  series  with  the  line  the  impedance  Z  =  n 
—  jx\  =  n  —  j2'7i'NL.     In  general  if  Z^  :=  R'^  —  jx^  is  any  im- 


pedance, the  phase  difference  of  the  current  and  e.  m.  f.  is^an  u 


i^i 


and  the  current  and  e.  m.  f.  are  in  phase  if  ^an  w  =  C. 

Let  Z  oo  ht  the  total  impedance  of  the  line  of  infinite  length,  and 
let  the  impedance  Z  =  n,  — jxi,  be  added  between  the  point  p  and 
the  beginning  of  the  line,  where  X  is  taken  to  be  zero.  Then  reckon- 
ing from  the  point  p,  the  total  impedance  \s  Zs  =■  Z  -\-  Z  o:, .     The  im- 

27 
pedance  of  the  line  is     ^cb    =   -^  ,  namely  the  ratio  of  the  e.  m.  f. 

to 

to  the  current  at  the  point  where  X  =  0.  As  previously  shown,  for 
a  line  of  infinite  length,  the  constant  B  in  equations  (9)  and  10)  is 
zero  and 

E  =  "^      -r^—   {cos  [iX  +j  sin  ,3 X) 


g  —j  be 


and 


He 


Ai 


—aX 


Z^  = 


a  —J  13    ^  ga--\-  be  ;i 
g~jbc   "     g'  +  be' 


(cos  \3  X-\-j  sin  \3  X) 


.  g  (3  —  be  a 


Then  the  total  impedance  counting  from  the  point  p,  where  it  is 
desired  to  have  the  current  and  e.  m.  f.  in  phase  is 

,.  .  ,     ga-\-be\3  .gf3  —  bed 

M'  -\-  be'-  g-  -\-  be' 

y   _  r,{g-'  +  be-')^ga  +  be(3  _        x,(g^  +  be')+gP-bea 
g'  +  be'  ^ 

Hence 

x,{g^  +  be-')-^g^-bea 


g'  +  be' 


*'"''"''   r,{g'''^be'')-\-ga^bc^ 
The  difference  in  phase  is  zero  when 

-^1    C?"^  +  b.^)  -\-g3  —  bea  =  o 


or  when 


That  is  when 


L  = 


bea—gl3 
g'    f  be 

be  a  —  g  i3 
2  7zN(g^  +  be' 


be 


L  =  ^  =  V  2     !/(>+  J^V  - 


^■f  N  be 


2  X  A  be 


_  V (r-  -H  J:^;>  —  x 
~       V%-NVhe 

Adopting  the  same  values  for  the  constants  of  the  line  as  were 
used  in  plotting  curves  I  to  I\'  we  get 


J  _      _V^(2.67*  +   1.13')* -'-13 

1^8  X  3.14  y  100  •/  1^3.89  X  10 


or  Z  = 


100  henrys. 

The  self-induction  required  to  bring  the  current  and  e.  m.  f.  into 
phase  at  the  beginning  of  lines  of  finite  length  such  as  would 
actually  b^  used,  is  but  slightly  different  from  the  self-induction 
required  for  a  line  of  infinite  length. 

I  have  found  the  expression  for  the  necessary  value  of  L  in  the 
case  of  a  line  ^th  wave  length  long. 

It  is 


L  = 


a  7.  aiz 

be  a  '-  g;-t  r  ^    2  f  j   4-     f  ""   2  3     ~\ 

-jy(g^  +  be-)     I  u~  air 


The  expression  in  brackets  differs  from  unity  by  only  a  very 
small  quantity  and  otherwise  the  expression  for  L  is  the  same  as 
that  obtained  for  a  line  of  infinite  length. 

The  most  obvious  method  of  cutting  out  a  single  half  wave  of 
the  alternating  current,  is  to  break  the  circuit  when  the  current  is 
passing  through  zero  and  to  again  complete  the  circuit  alter  the 
time  of  passing  of  a  half  wave  of  the  current.  An  endless 
number  of  contrivances  might  be  devised  for  doing  this.  Two 
only  will  be  given  to  illustrate  the  principle. 


5 

p 

/  /earth  ''  /  /Tm/  ///////         y     /  /  '  • 

FIG.   II. —  METHOD  OF  CUTTING  OUT   SINGLE  H.ALF   W.WES. 

Let  C  be  a  sunflower  device  consisting  of  segments  i,  2,  3,  etc., 
insulated  from  one  another.  Let  t  be  a  trailer  which,  by  mechan- 
ical gearing  to  the  axle  of  the  generator  G,  passes  over  one  seg- 
ment of  the  sunflower  for  each  half  wave  of  the  alternating  cur- 
rent. Then  if  the  segments  are  joined  to  a  common  point,  p,  an 
alternating  current  will  pass  down  the  line  L.  Now,  if  at  any  of 
the  points  i,  2,  3,  4,  etc.,  one  of  the  segments  is  disconnected  from 
the  common  junction  p,  when  the  trailer  comes  around  to  the  dis- 
connected segment  no  cun..nt  will  be  given  to  the  line  L,  and  the 
half  wave  will  be  cut  out.  Any  number  of  half  waves  can  be  thus 
cut  out  during  one  revolution  of  the  trailer  by  disconnecting  any 
number  of  segments  from  the  point  p.  The  breaks  at  i,  2,  3,  4  can 
be  made  with  keys,  or  other  suitable  devices. 


Wireless  Telegraph  from  Berlin  to  Venice. 


A  Berlin  cablegram,  of  November  8,  says :  A  wireless  telegraph  sta- 
tion between  Berlin  and  Venice,  with  a  range  of  800  kilometers,  will 
be  established  this  winter  at  Ober-Schoeneweide.  near  Berlin,  for  a 
triai.  If  it  proves  successful  for  that  distance,  it  will  take  in  Calais 
on  the  west,  Stockholm  on  the  north  and  Lemberg,  in  Galicia,  on  the 
east.  The  equipment  for  the  station,  which  will  be  that  of  the  Slaby- 
Arco  system,  will  be  built  here  by  the  German  Electric  Company. 
Its  capacity  will  correspond  to  that  of  the  Marconi  station  at  Pok'hu, 
Cornwall,  England,  and  the  cost  of  installation  will  be  $50,000.  The 
annual  report  of  the  German  Electric  Company  says  the  crisis  in  the 
electrical  industry  has  been  caused  chiefly  by  the  careless  conduct 
of  affairs.    It  recommends  closer  unions  of  big  firms. 
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Cleveland  as  a  Center  in  Electrochemical  Development. 


By  Cfxil  L.    Saunders. 

It  is  an  interesting  but  not  generally  known  fact,  that  the 
great  development  now  occurring  in  the  electrochemical  indus- 
try had  its  beginnings  in  Cleveland,  O.  It  was  here  that  the  first 
large  carbons  were  made  at  the  Brush  Carbon  Works,  for  use  in 
the  Cowles  Brothers'  electrical  furnaces,  and  at  the  present  time 
all  the  carbon  electrodes  in  use  in  the  various  processes  are  still 
made  in  Cleveland.  It  was  here  that  the  first  large  electrochem- 
ical dynamos  (then  the  largest  in  the  world)  were  made  and 
designed  by  Charles  F.  Brush  for  use  in  this  work.  It  was  in 
Cleveland  that  the  rare  products  from  the  electric  furnace  were 
first  made,  including  the  reduction  of  the  metal  aluminum 
from  its  refractory  ores. 

Thomas  L.  Willson,  who  claims  the  discovery  of  calcium 
carbidf'.  was  in  the  fall  of  1885,  an  employee  of  the  Brush  Com- 
pany at  its  works  in  Cleveland,  where  the  Cowles  Brothers  were 
then  operating  their  electric  furnace.  Mr.  Willson  afterwards 
began  experimenting  with  the  electric  furnace  at  Spray,  N.  C, 
in  1888,  and  developed  a  product,  calcium  carbide,  from  which 
acetylene  is  made.  On  the  basis  of  Willson's  work  and  under 
a  license  from  the  Cowles  patents,  a  plant  employing  13,000  horse- 
power and  hufidreds  of  men,  is  now  operated  at  Niagara  Falls, 
producing  this  remarkable  substance.  It  was  here  at  the  chem- 
ical laboratories  of  Case  School,  during  the  years  1889  and  1890, 
that  Herbert  H.  Dow  conducted  his  electrochemical  experi- 
ments and  perfected  the  processes  now  used  by  the  Dow  Chemi- 
cal Co.  and  The  Midland  Chemical  Co.  in  their  large  factories 
in  Midland,  ^lich.,  for  the  manufacture  of  bleaching  powder  and 
l)roniides. 

It  was  in  Cleveland  that  Chas.  B.  Taylor,  then  engaged  in 
manul'acturing  carbon  bisuli)hide  by  the  old  chemical  method, 
studied  mid  experimented  with  the  Cowles  furnace  and  devel- 
oped his  electrical  process  for  same,  and  who  now  uses  a  thou- 
sand horse-power  at  Penn  Van,  N.  Y.  It  was  here  at  its 
cxijcrinicntal  factory  that  the  Canadian  Copper  Co.  of  Sudbury, 
Ontario,  carried  on  for  years  a  long  series  of  experiments  with 
electrochemical  processes  for  the  reduction  of  nickel  from  its 
ores,  bringing  to  the  city  many  of  the  best  known  electrochem- 
ists  of  F.urope  to  work  out  the  problems  involved,  and  which 
after  a  large  expenditure  of  money  have  resulted  in  the  success- 
ful solution  of  the  problem  by  the  painstaking,  careful  experi- 
mentalist David  H.  Brown,  and  the  adoption  of  his  process  to 
be  installed  in  mammoth  works  soon  to  be  erected. 

At  Niagara  Falls  a  large  works  is  in  operation  producing  all 
the  iihosphorus  that  is  used  in  America  by  means  of  the  electric 
furnace.  This  is  also  an  outgrowth  of  the  work  that  was  started 
in  Cleveland  in  1885.  A  Dr.  Redman,  in  1890,  perfected  this  pro- 
cess at  the  works  of  the  Cowles  Syndicate  Co.  at  Stoke-on-Trent, 
in  Fngland,  in  one  of  the  Cowles  Brothers'  furnaces,  and  the 
nrocess  i>  at  present  worked  at  Niagara  Falls  in  a  manner  very 
similar  t<i  that  described  in  some  of  the  Cowles  patents. 

In  188^)  the  Cowles  Syndicate  Co.,  in  England,  was  organized, 
ajul  erected  electric  smelting  works  at  Stoke-on-Trent.  In  1894 
this  company  was  reorganized  as  The  British  Aluminum  Co. 
with  great  works  at  the  I"'alls  of  the  Foyers  in  Scotland,  where  all 
the  calcium  carbide  and  aluminum  of  England  arc  now  produced. 

In  1S88,  a  group  of  wealthy  Berlin  capitalists  were  gotten 
together  by  agents  of  the  Cowles  Company  of  Cleveland,  to  pur- 
chase their  I'.uropcan  i)atcnts.  The  purchase  was  never  consum- 
mated. .\n  .American,  Grosvenor  P.  Lowrey,  brought  to  the 
attention  of  this  grouj),  the  experiments  of  a  Dr.  Kleiner  Fiertz 
and  one  I'aul  Hcrault,  wlio  were  experimenting  with  the  elec- 
tric fnrunce  at  the  Falls  of  tlie  Rhine  in  Switzerland.  As  there 
were  no  p.ntent  laws  in  Switzerland  at  that  time,  these  capital- 
ists arranged  with  tlicsc  gentlemen,  and  on  their  work  founded 
the  great  establishment  at  Schaufhausen,  that  now  produces 
tnost  of  the  aluminum,  and  a  large  amount  of  ihe  calcium  car- 
bide, for  Europe. 

Edward  G.  Acheson,  is  a  learned  scientist  as  well  as  brilliant 
cxperimonialist,  whose  first  work  was  in  the  laboratory  of  Thom- 
as .\.  Edison.  In  1R90  lie  began  exi>erimcnting  with  the  Cowles 
furnace  with  the  idea  of  |)roducing  diamonds.  He  i>roduced  some 
hard,  lustrous  crystals,  carbide  of  silicon,  which  he  afterwards 
named  carborundum,  and  began  manufacturing  the^e  crystals  at 


Monongahela,  Pa.,  as  a  substitute  for  emery  and  other  abrasives. 
The  large  factories  at  Niagara  Falls  using  5.000  horse-power  and 
employing  hundreds  of  men,  testify  to  his  genuis  and  executive 
ability,  as  well  as  the  commercial  value  of  this  product,  now 
made  in  the  greatest  electric  furnace  in  the  world,  a  furnace  the 
size  and  magnitude  of  which  was  undreamt  of  and  inconceivable 
in  1884  when  the  Cowles  Brothers  were  experimenting  with  their 
wonder  of  the  age.  All  credit  for  the  product  is  due  him,  but  the 
United  States  Circuit  Court  of  Appeals  at  Philadelphia  recently 
adjudged  his  process  an  infringement  of  one  of  the  patents  of 
the  Cleveland  inventors.  The  Court  in  that  opinion,  says,  refer- 
ring to  carborundum:  "So  long  ago  as  1884  the  Messrs.  Cowles 
produced  it  under  their  process.  .  .  .  It  is  true  they  did  not 
manufacture  it  for  commercial  purposes,  and  failing  to  appre- 
ciate its  importance,  though  aware  of  its  abrasive  qualities, 
applied  their  process  to  other  branches  of  metallurgy." 

Between  the  years  1885  and  1890,  the  Cowles  Electric  Smelting 
&  Aluminum  Co.  and  its  branch  company  in  England,  first 
offered  aluminum  to  the  market  in  a  cheap  form.  It  supplied 
cheap  aluminum  alloys  in  large  quantities,  and  one  of  the  great 
demands  for  aluminum  to-day  is  for  use  in  addition  to  steel.  A 
very  small  jjercentage  alloyed  with  steel  so  improves  the  casting 
qualities  of  the  steel  that  the  steel  casting  business  has  been 
enabled  to  develop  into  great  magnitude  since  1886.  Before  the 
Pittsburg  Reduction  Co.  began  to  manufacture,  this  market  was 
fully  developed  and  supplied  a  ready  demand  for  its  product  as 
soon  as  it  was  offered  for  sale.  Mr.  Charles  M.  Hall,  upon  whose 
I)atciU  the  Pittsburg  Reduction  Co.  was  organized,  was  from 
Oberlin,  a  few  miles  from  Cleveland,  and  from  July  1887  to  July 
1888,  he  experimented  with  his  process  at  the  works  of  the 
Cowles  Electric  Smelting  &  Aluminum  Co.  at  Lockport,  N.  Y. 
At  that  time  his  process  was  not  an  electric  smelting  process,  and 
was  of  a  nature  that  could  not  in  any  way  <"  inflict  with  patents 
owned  by  the  Cowles  Company.  Mr.  Romaine  C.  Cole  was  led 
to  believe  that  the  process  could  be  converted  into  a  commercial 
process  following  the  lines  of  Mr.  Hall's  patent  and  experimental 
work. 

The  Pittsburg  Reduction  Co.  was  organized,  and  changes 
which  led  to  success  in  the  production  of  pure  aluminum  also  led 
to  a  patent  suit  between  The  Cowles  Electric  Smelting  &  Alum- 
inum Co.  and  The  Pittsburg  Reduction  Co.,  which  contest  has 
been  going  on  in  the  courts  for  the  past  eleven  years.  Before 
that  date  the  Cowles  Company  had  announced  in  their  trade  pam- 
phlets that  they  proposed  soon  to  put  pure  aluminum  on  the 
market,  though  up  to  that  time  it  had  onlj*  been  offering  the 
alloys. 

Charles  S.  Bradley,  the  well-known  electrical  engineer  and  experi- 
mentalist, was  also  from  the  laboratory  of  Thomas  Edison,  and 
has  recently  brought  out  three  successful  electric  smelting  pro- 
cesses at  Niagara  Falls,  one  for  making  cyanides,  another  for 
making  barium  hydrate,  and  another  by  which  ammonia  products 
arc  produced  from  the  atmosphere,  .\gain,  Mr.  Bradley  wa' 
early  connected  with  the  aluminum  business.  His  patents  were 
in  litigation  with  those  of  the  Cowles  Brothers  in  1885  They 
were  patents  much  of  the  nature  of  those  of  the  Cowles  Brothers, 
and  had  in  view  heating  large  masses  of  material  bj'  the  electric 
current,  and  the  electrolytic  production  of  aluminum.  All  of  Mr 
Bradley's  inventions  that  did  or  might  interfere  with  the  patents 
or  patent  ai^plications  of  the  Cowles  Brothers,  were  purchased 
by  the  Cleveland  company,  but  unfortunately  and  to  its  great 
financial  embarrassment,  there  arose  over  this  assignment,  pro- 
tracted litigation  which  was  only  settled  and  the  issue  decided  in 
favor  of  the  Cowles  Company,  in  1897. 

In  connection  with  the  foregoing,  the  following  extracts  from 
a  paper  read  before  the  American  Association  for  the  Advance 
ment  of  Science  in  1885.  by  Professor  Charles  F.  Mabery  of  Case 
School,  are  interesting  historically: 

"A  short  time  since  Eugene  H.  Cowles  and  Alfred  H.  Cowles 
of  Cleveland,  conceived  the  idea  of  obtaining  a  continuous  high 
temperature  on  an  extended  scale  by  introducing  into  the  path  ol 
an  electric  current  some  material  that  would  aflFord  the  requisite 
resistance,  thereby  producing  a  corresponding  increase  in  the 
temperature.  After  numerous  experiments  that  need  not  be  de- 
scribed in  detail,  coarsely  pulverized  carbon  was  selected  as  the  best 
means  for  maintaining  a  variable  resistance,  and.  at  the  same  time 
as  the  most  available  substance  for  the  reduction  of  oxides.  When 
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•this  material,  mixed  with  the  oxide  to  be  reduced,  was  made  a 
part  of  the  electric  circuit  in  a  fire-clay  retort  and  submitted  to 
the  action  of  a  current  from  a  powerful  dynamo  machine,  not  only 
was  the  reduction  accomplished,  but  the  temperature  increased  to 
such  an  extent  that  the  whole  interior  of  the  retort  fused  com- 
pletely. In  other  experiments,  lumps  of  lime,  sand  and  corundum 
were  fused,  with  indications  of  a  reduction  of  the  corresponding 
metal ;  on  cooling,  the  lime  formed  large  well  defined  crystals,  the 
•corundum  beautiful  red,  green  and  blue  hexagonal  crystals." 

"Experiments  already  made  show  that  aluminum,  silicon,  boron, 
manganese,  magnesium,  sodium  and  potassium  can  be  reduced 
from  their  oxides  with  ease.  In  fact  there  is  no  oxide  that  can  with- 
stand temperatures  attainable  in  this  electrical  furnace.  Charcoal 
in  considerable  quantities  is  changed  to  graphite ;  whether  this  in- 
dicates fusion  or  solution  of  carbon  in  the  reduced  metal  has  not 
been  fully  determined.  As  to  what  can  be  accomplished  by  convert- 
ing enormous  electrical  energy  into  heat  within  its  limited  space, 
it  can  only  be  said  that  it  opens  the  way  into  an  extensive  field  for 
pure  and  applied  chemistry.  It  is  not  difificult  to  conceive  of  tem- 
peratures limited  only  by  the  capability  of  carbon  to  resist  fusion." 

At  this  early  date  the  Cleveland  Covvles  Company  had  recog- 
nized the  importance  of  incandescence  in  electric  smelting,  in 
counterdistinction  to  the  arc  methods,  which  have  never  proven 
successful.  It  had  recognized  the  economies  that  can  be  effected 
in  operating  upon  large  masses  of  material  in  electric  fusion.  It 
had  recognized  that  refractory  materials  could  be  reduced  at  prices 
that  would  render  their  products  of  value  to  the  world,  and  during 
the  year  1885,  they  were  offering  and  selling  aluminum  in  their 
alloys,  at  a  price  of  $3.00  a  pound,  v;hich  was  soon  thereafter  much 
lowered.  Speaking  of  its  process,  Dr.  T.  Sterry  Hunt,  in  a  paper 
read  before  the  American  Institute  of  Mining  Engineers,  in  Septem- 
ber, 1885,  said : 

"The  vast  importance  of  the  new  instrument  which  the  Messrs. 
Cowles  have  placed  in  the  hands  of  chemists  for  producing  and 
controlling  a  degree  of  temperature  never  before  obtained,  can 
scarcely  yet  be  estimated,  either  in  its  economic  or  its  scientific 
results.  The  heat  of  the  furnace  realizes  the  alkahest  or  universal 
solvent  so  long  the  dream  of  the  alchemist,  and  he  who  can  rightly 
use  it  will  be  worthy  of  the  ancient  title  of  magister  niagnis  in 
ignis. 

"Up  to  the  present  time,  most  of  the  work  that  has  been  done  in 
the  electric  furnace  has  been  that  of  reducing  aluminum-  direct 
from  corundum  and  clay,  and  also  the  smelting  of  silica,  common 
white  sand  or  pebbles  to  produce  silicon  bronze.  From  our  knowl- 
edge that  we  have  of  the  process,  we  are  positive  that  it  is  designed 
to  work  a  revolution.  .  .  -  .  We  base  this  prediction  upon 
the  fact  that  by  the  new  process,  aluminum  can  be  produced  in  its 
alloys  so  much  cheaper  than  ever  before.  The  production  of  pure 
aluminum  cheaply,  which  is  assured  by  the  new  process,  is,  how- 
ever, also  of  great  importance  as  this  wonderful  metal  is,  with  the 
exception  of  calcium  and  silicon,  the  most  abundant  component  of 
the  earth.  Its  lightness,  non-oxidizability  and  strength,  as  well  as 
great  power  to  conduct  heat  and  electricity,  render  it  in  many  re- 
spects the  most  astonishing  of  metals." 

How  wonderfully  his  prediction  has  come  true,  and  what  a  revo- 
lution of  manufacturing  chemistry,  as  well  as  the  reduction  of 
metals  from  their  ores,  has  been  accomplished.  To-day  we  find 
on  the  markets  of  the  world  metals  and  products  formerly  unknown. 
Fortunes  are  being  rapidly  made.  The  inventors  of  successful  prod- 
ucts and  the  more  economical  processes  are  receiving  their  well- 
deserved  reward.  The  enormous  amount  of  capital  now  invested  in 
the  electrochemical  processes  and  power  plants  for  same,  attest 
their  great  commercial  value  and  the  confidence  of  the  investing 
public.  From  this  small  beginning  of  the  Cowles  Brothers,  an 
industrial  revolution  has  encircled  the  world.  The  electrochemical 
scientist  has  penetrated  the  mountains,  forests  and  deserts.  Water 
powers  and  surrounding  lands  of  no  value  have  become  industrial 
centers,  teeming  with  the  highest  civilization  and  activity  from  where 
the  electrometallurgists  of  to-day  are  sending  forth  their  additions 
to  chemical  technology.  All  that  has  been  done  is  only  the  beginning. 
Industrial  centers  will  change.  Present  manufacturing  processes 
and  plants  will  be  discontinued,  and  new  cities  with  plants  using 
processes  and  making  products  of  electrochemistry,  now  unknown, 
will  be  established.  Steel  will  be  made  direct  from  the  ore,  and 
rolled  or  cast  in  all  its  forms  at  the  mine,  using  electric  heat  and 


power  derived  from  adjacent  water  powers.  Progressive  colleges 
have  recognized  the  value  of  the  new  science,  and  establiihed  courses 
with  laboratories  for  the  student  of  electrochemistry.  All  is  change, 
eternal  progress,  no  death. 
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The  current  issue  of  the  Transactions  of  the  American  Ceramic 
Society  contains  a  paper  by  Mr.  Arthur  S.  Watts,  of  Findlay,  Ohio, 
giving  the  results  of  exhaustive  tests  on  electrical  insulating  porcelain. 
The  tests,  which  extended  over  several  months,  were  extremely  com- 
plete, covering  almost  the  entire  range  of  earth  insulating  material. 
The  paper  includes  numerous  tables,  giving  full  data  of  the  tests. 
Below  we  give  an  abstract  of  the  more  general  parts  of  the  paper: 

The  lei  ding  materials  used  in  porcelain  manufacture  are  certain 
kinds  of  kaolin,  which  are  very  slightly  plastic,  quartz  and  feldspar. 
Of  course  ordinary  feldspar  displa>s  basic  properties  in  the  fire,  unit- 
ing with  silica  to  form  silicates,  thus  producing  an  intimate  mixture 
of  all  silicates.  Therefore,  the  contents  of  kaolin  must  be  in  a  definite 
ratio  to  the  quartz  and  feldspar  in  regard  to  the  insulating  properties. 

Too  much  quartz  makes  the  body  too  little  plastic,  thus  making 
it  difficult  to  work,  and  after  burning,  the  ware  shows  impressions 
and  some  warping  due  to  the  tendency  of  the  clay  substance  to  the 
contract.  Too  high  a  content  of  feldspar  makes  the  body  soft  and 
liquid,  and  increases  the  tendency  to  crack.  A  body  low  in  feld- 
spar does  not  produce  sufficient  vitrification,  and  hence  decreases  its 
insulating  efficiency. 

A  porcelain  body  may  shrink  15  to  18  per  cent.,  and  it  is  very  im- 
I»ortant  that  the  exact  degree  of  shrinkage  be  known.  Xo  crazing 
or  shivering  is  allowable  in  the  glaze  used  on  ware  for  electrical  ma- 
terials. If  the  glaze  is  too  infusible  the  ware  will  be  dull,  and  if  too 
fusible  it  is  likely  to  be  covered  with  blisters.  ■  Investigation  has 
proven  the  condemnation  of  glazes  containing  metallic  oxides  to  be 
unfair.  Metallic  O-xides,  when  used  in  glazes  combine  with  the  silica, 
forming  silicates. 

Probably  in  no  line  of  electrical  investigation  have  greater  progress 
and  more  varied  experiments  been  made  than  in  the  shape  and  size  of 
electrical  insulators.  The  plain  bell  which  is  used  for  low  potentials, 
and  which  is  also  practical  and  satisfactory  for  alternating  currents 
up  to  1,000  volts,  does  not  meet  the  requirements  of  modern  high 
voltage  transmissions. 

The  first  step  in  the  way  of  improvement  was  made  in  1857,  by 
Borggreve.  The  product  was  satisfactory  so  far  as  electrical  and 
mechanical  requirements  were  concerned,  but  failed  owing  to  the 
fact  that  the  interior  space  was  square,  which  gave  rise  to  uneven 
tensions  in  the  body  and  frequent  fractures. 

The  second  step  in  the  way  of  improvement  was  the  production  of 
a  very  long  insulator  having  a  very  narrow  cross-section.  It  was 
the  idea  of  the  inventor  to  increase  the  resistance  by  means  of  a  long 
arcing  distance.  The  insulator  produced  was  of  clear  glass  and 
suffered  from  the  contraction  and  expansion  of  the  iron  bolt  used  to 
connect  it  to  the  cross-arm,  and  which  became  intensely  hot  from  the 
sun's  rays  on  the  insulator.  This  conaition  caused  the  introduction, 
in  1895,  of  the  double  bell  i  .sulator  of  porcelain.  In  this,  the  interior 
cylindrical  part  of  the  insulator  is  covered  by  a  second  bell,  which 
prevents  the  radiation  of  heat  and  also  the  formation  of  dew. 

Up  to  a  tension  of  3,000  volts,  the  ordinary  double  bell,  75  mm. 
wide  and  100  mm.  high,  suffices,  but  above  this  voltage  the  question 
of  further  improvement  arises. 

In  1869  Lenoir  and  Prudhomme  obtained  a  patent  for  the  use  of 
oil  in  insulator  bells.  Insulators  of  this  type  were  used  in  construct- 
ing the  famous  line  between  Lauffen  and  Frankfurt.  They  proved 
impractical,  as  the  oil  m^ust  be  replaced  frequently,  and  in  case  of 
rain  it  was  often  replaced  by  w-ater. 

In  constructing  the  Kaiser  Wilhelm  Canal  Line,  a  triple-bell  in- 
sulator, without  oil,  was  used,  and  proved  satisfactory  even  when 
exposed  to  salt  spray.  This  type  is  now  commonly  in  use  for  high- 
voltage  transmissions. 

At  first  the  insulators  were  glazed  and  burned,  resting  on  the 
bottom  edge  of  the  bell,  but  the  roughness  of  this  edge  seemed 
to  cause  the  collection  of  drops  of  water  and  to  prevent  this,  the  in- 
sulator is  now  glazed  all  over,  the  glaze  removed  from  the  head 
and  the  insulator  burned  inverted.  Very  recently  it  has  been  dis- 
covered that  by  glazing  the  inside  of  the  insulator  in  the  threaded 
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hole,  the  insulator  is  made  much  more  resistant  and  need  not  be  so 
thick. 

The  weight  of  the  porcelain  used  in  an  insulator  is  not  of  the 
greatest  importance,  but  rather,  the  quality  of  the  porcelain  and  the 
kind  of  glaze. 

In  Europe,  insulators  are  made  by  all  five  of  the  clay  %vorking  pro- 
cesses, viz.,  turning,  jollying,  pressing,  casting  and  dry  pressing. 
Dr.  Seger,  in  his  work,  shows  very  conclusively  that  a  semi-dry 
process,  in  which  the  material  to  be  pressed  contains  the  highest  per 
cent,  of  water  allowing  of  good  pressing,  gives  the  densest  and 
strongest  body. 

Turning  of  large  insulators  is  done  similarly  to  all  clay  turning, 
the  product  being  made  mouth  up,  and  the  top  finished  when  the  ware 
is  sufficiently  dry  to  permit  of  its  being  inverted.  In  this  class  of 
ware,  much  trouble  is  experienced  in  making  the  screw-thread  for 
the  pin  which  is  to  support  the  insulatbr.  This  thread  is  made  by 
means  of  a  threaded  steel  tube,  which  is  provided  with  a  handle  on 
one  end,  and  which  is  slowly  turned  in  and  out.  In  place  of  a 
full  slccl  tube  a  segment  may  be  used.  Automatic  boring  apparatus 
is  now  being  applied  for  this  work. 

Jollying  is  now  largely  replacing  turning  although  it  does  not  in- 
sure as  dense  and  uniform  a  body  as  the  former  process.  Pressing 
is  done  in  molds.  The  clay  is  placed  in  the  mold  in  a  lump  and  by 
means  of  a  plunger  is  forced  to  assume  the  shape  of  the  inside  of 
the  mold  for  its  exterior  while  the  plunger  shapes  its  interior. 

Dry  pressing  produces  more  exact  shapes  than  any  other  method. 
The  molds  used  arc  of  steel  and  are  very  expensive.  The  body 
must  be  in  such  shape  that  it  will  not  stick  to  the  mold-  To  obtain 
it  in  this  condition  some  factories  use  the  following  process :  The 
clay  after  drying  and  being  thoroughly  pulverized  is  placed  in  wet 
cement  or  plaster  boxes  and  allowed  to  absorb  10  to  20  per  cent, 
of  moisture.  The  mass  is  then  sieved  thoroughly.  Ten  kilograms 
of  the  body  will  contain  about  i  to  2  litres  of  water.  Of  course  this 
proportion  must  be  maintained  exactly  in  order  to  insure  a  uniform 
shrinkage.  The  molds  are  sometimes  complicated  and  are  often 
composed  of  insertions.  The  piece  of  ware  produced  is  threaded  by 
means  of  a  screw  inserted  in  the  bottom  before  the  clay  is  introduced, 
and  which  is  screwed  out  rapidly  by  means  of  a  crank.  The  tendency 
is  to  make  insulators  without  threads,  as  this  has.  always  been  a 
great  source  of  trouble  and  loss  in  manufacture. 

Mr.  Watts  said  that  in  outlining  his  tests,  it  seemed  necessary  to 
choose  some  type  or  standard  of  porcelain  which  could  be  used  as 
a  basis  from  which  to  map  out  varying  series.  The, wisest  course 
seemed  to  be  to  procure  a  large  number  of  standard  porcelains, 
and  to  obtain  from  these  by  comparison  the  most  characteristic  type 
of  porcelain  now  in  use.  Acting  on  Professor  Binn's  suggestion,* 
Alt  Oi  was  taken  as  unity  in  the  formulas. 

An  examination  of  the  chemical  formulas  of  36  specimens  at  first 
sight  appeared  to  indicate  a  hopeless  conglomeration,  ranging  to  all 
extremes;  but  closer  study  disclosed  the  fact  that,  while  the  RO 
varies  from  .0467  in  the  Japanese  to  5.43  in  the  old  English,  and  from 
.114  in  modern  Belgium  to  1.84  in  modern  English  ware,  the  propor- 
tion of  SiO,  is  comparatively  constant.  Only  in  two  out  of  36  cases 
docs  the  5"i'0j  run  below  3.7,  and  in  only  two  cases  of  modern  porce- 
lain docs  it  run  over  60  SiOt.  The  average  of  the  list  was  between 
4  SiOi  and  4.4  SiOu  hence  4.2  SiOt  was  taken  as  the  standard. 

Next  a  standard  for  RO  was  chosen.  To  obtain  this  by  the  same 
method  as  pursued  with  the  SiO,  would  prove  unsatisfactory,  since 
to  l.nke  an  average  of  the  entire  list  would  result  in  a  RO  of  1. 00, 
while  to  take  an  average  of  the  30  modern  porcelains  would  give 
about  0.3  RO.  The  first  case  would  give  about  a  cone  6  product, 
while  the  second  case  gives  very  nearly  the  type  of  an  American  por- 
celain, maturing  at  cone  12.  As  a  choice  between  such  extremes 
could  not  be  satisfactory,  a  scries  was  made,  covering  each  extreme 
and  a  third  about  half-way  between,  as  follows: 

Series  A         i.  RO.        i.  AliOi,        4.2  SiOi  Cone    6  type. 

Series  B.         5  RO,        i.  AUO..        42  SiOi  Cone    9  type. 

Scries  C.        .3  RO,        I.  AliOi.        42  SiOi  Cone  12  type. 

The  various  porcelain  trial  bodies  were  produced  in  the  following 
manner : 

The  two  extremes  of  each  set  were  weighed  out  and  ground  wet  in 
a  b.TlI  mill.  The  intermediate  numbers  were  obtained  by  liquid 
blending  of  the  extremes.    After  the  blends  were  thoroughly  mixed, 
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they  were  poured  into  plaster  molds  to  harden  by  loss  of  their  water. 
Of  each  porcelain  body  the  following  ware  was  made : 

Two  brickettes  made  in  standard  cement — brickette  molds — and 
having  a  central  cross-section  of  I  inch  in  the  green  state.  These 
were  made  by  the  plastic  process.  Two  cubes  of  50  grams  weight, 
made  also  by  the  plastic  process.  Two  tiles,  4H  inches  x  4J/I  inches, 
in  green  state.    These  were  made  by  the  dry-press  process. 

The  material  for  the  drj'-pressed  tile  was  prepared  as  follows: 
The  dry  body  was  thoroughly  pulverized  and  was  then  dampened 
with  water  by  means  of  a  brush  and  the  hand,  thus  obtaining  a  fairly 
uniform  dampness.  The  damp  clay  was  allowed  to  stand  about 
two  hours,  and  was  then  put  through  a  20-mesh  screen  and  promptly 
pressed  into  the  desired  shape  by  means  of  a  hand  tile  press.  About 
12  to  14  per  cent,  of  water  was  in  the  clay  when  it  was  pressed. 

Upon  the  various  forms  made  up,  there  were  made  an  electrical 
resistance  test,  tensile  test,  abrasion  test,  absorption  test  and  shrink- 
age test. 

While  no  great  obstacle  lay  in  the  way  of  the  tensile,  abrasion, 
absorption  or  shrinkage  tests,  the  difficulty  was  great  with  respect  to 
testing  the  electrical  resisting  properties  of  the  porcelains.  In  the 
first  place,  it  was  not  known  how  much  electrical  resistance  a  given 
thickness  of  porcelain  might  display.  In  the  second  place  there  could 
be  pressed  only  a  tile  of  one  size,  viz  ,  4^4  inches  x  4J/2  inches.  It  was 
thus  necessary  to  obtain,  if  possible,  some  insulating  material  in 
which  to  imbed  the  tile,  and  thus  increase  the  arcing  distance  of  the 
current,  since  with  4J^  inches  arcing  distance  55,000  volts  could  not 
be  used  without  the  current  arcing  around  the  tile.  The  idea 
of  using  Portland  cement,  however,  suggested  itself,  as  it  seemed 
plausible  that  this  might  be  a  good  insulating  material. 

A  semi-vitrified  tile,  4  x  4  x  ^  inches,  was  incased  in  a  slab  of 
Portland  cement  (DyckerhoflF).  The  cement  was  carefully  tamped 
around  the  tile,  so  that  a  good  attachment  might  result.  Several 
other  slabs  were  also  made  of  cement,  both  German  and  American. 
In  these  no  tiles  were  encased.  All  the  cement  slabs  stood  six  days 
in  water,  and  were  then  taken  out  and  carefully  dried.  Their  resist- 
ing properties  were  then  tested  with  poor  results.  Each  slab  showed 
only  so  much  electrical  resistance  as  a  like  thickness  of  pure  air 
would  show,  thus  proving  that  the  small  insulating  power  displayed 
by  the  cement  was  due  to  the  fact  that  its  thickness  held  the  electrodes 
apart  and  made  an  arc  necessary. 

Next  the  tile  was  tested  encased  in  cement.  The  following  insu- 
lating materials  had  also  been  provided:  One  sheet  window  glass, 
one  sheet  plate  glass,  one  porcelain  tea  plate,  one  tile  4  x  4  x  H 
inches  unincased.  The  results  of  the  test  of  the  above  was  as  follows : 
Tile  4  X  4  X  }i  inches,  incased  in  slab  of   Portland 

cement,  punctured  at 17,000  volts. 

Tile  4  X  4  X  ^  inches,  unincased,  punctured 20,250      " 

Sheet  window  glass  6  x  6  x  J4  inches,  punctured  at. .. .  40,000 
Porcelain  Tea  Plate,  6  inches  in  diameter  x  %  inch. 

punctured  at  49.500 

Sheet  Plate  Glass,  6  x  6  x  J4  inches,  stood  60,000  volts, 
and  then  the  current  arced  around  sheet  and  could 
not  puncture  it. 
The  tile  incased  in  cement  and  the  unincased  tile  were  both  of  the 
same  composition,  and  as  both  were  porous  to  a  degree,  it  is  to  be 
presumed  that  the  incased  tile  which  had  been  soaked  for  six  days 
still   retained   some  moisture  when   tested,  which  accounts   for  its 
lower  puncturing  point  than   was  displayed  by  the  unincased  tile 
The  facts  brought  out  by  this  preliminary  test  seem  about  as  follows : 
First. — That   Portland  cement  does  not  possess  any  more  insu- 
lating power  than  would  be  displayed  by  a  like  thickness  of  dry  air 
Second. — That  porcelain,  if  not  perfectly  vitrified,  does  not  possess 
any  great  insulating  efficiency,  even  when  perfectly  dry. 

Third.— That  glass  ranks  next  and  lies  between  semi-vitrified  and 
vitrified  porcelain. 

Fourth. — That    thoroughly   vitrified    porcelain,   even   though   only 
5^-inch  (hick,  possesses  as  much  insulating  strength  as  is  necessary, 
since  40,000  volts  is  the  highest  voltage  that  can  be  transmitted  with 
out  arcing  around  a  4Vi  x  4)/$  inch  tile. 

Fifth.— That  plate  glass  possesses  an  especially  high  electrical  re- 
sisting property. 

We  know  that  the  composition  of  glasses  has  a  great  influence  on 
their  ability  to  resist  electric  currents.  Also,  that  the  temperature 
at  which  they  are  used  is  a  factor. 

The  search  for  an  aproning  material  to  use  with  the  tiles  was  con- 
tlnnrd     .tikI    if    \\  ac    found    tli.Tt    a    pntl.T  prrfh.T    plate    could    not    bc 
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cemented  to  the  tile  for  each  test  and  then  removed,  and  to  furnish 
a  separate  sheet  of  gutta-percha  for  each  tile  would  mean  entirely 
too  great  an  expense.  Selenium  also  was  out  of  the  question  owing 
to  its  cost.  It  was  concluded,  however,  to  try  sulphur,  which  is  a 
very  similar  material  to  selenium,  and  to  do  this  two  bottomless 
flasks,  by  means  of  sulphur  in  the  melted  state,  were  cemented  to 
two  tiles.  Two  large  plates  of  sulphur  were  also  cast  with  tiles  im- 
bedded in  their  centers.  One  tile  was  completely  imbedded,  leaving 
only  a  hole  Vz  inch  in  diameter  on  each  side  to  admit  the  electrode. 
The  second  tile  was  only  imbedded  on  one  side  in  the  sulphur,  the 
other  side  was  left  exposed.  There  was  a  ]^-inch  hole  on  the  im- 
bedded side  of  the  tile  to  admit  the  electrode.  The  tiles  were  vitri- 
fied. A  plate  of  sulphur,  6  x  6  x  J^  inches,  was  also  cast.  The 
results  of  the  electrical  test  on  sulphur  was  as  follows : 

The  plate  containing  the  half  imbedded  slab  stood  about  58,000 
volts,  and  then  the  current  arced  through  the  sulphur.  The  plate 
containing  the  completely  imbedded  tile  stood  about  the  same,  the 
curreiht  going  around  the  tile  through  the  sulphur.  The  tiles 
cemented  to  the  flasks  were  not  satisfactory  since  the  current  found 
its  way  between  the  glass  and  the  sulphur.  The  slab  of  pure  sulphur 
i/2-inch  thick  stood  about  13,500  volts  and  then  punctured.  On  its 
being  punctured  the  slab  caught  fire  from  the  spark. 

The  results  showing  that  at  least  none  of  the  materials  available 
could  be  successfully  used  as  an  aproning  material,  the  idea  was 
discarded  of  aproning  the  tiles,  and  the  thickness  of  the  pieces  to 
be  tested  electrically  was  reduced  to  an  amount  which  would  punc- 
ture before  the  current  would  arc  around  the  tile. 

The  formulas  of  the  three  porcelains  selected  as  fairly  illustrating 
the  types  now  in  actual  use  have  been  given.  Taking  each  type, 
as  a  basis,  three  separate  sub-series  of  bodies  were  made,  as  follows, 
each  sub-series  consisting  of  a  set  of  fi^ve  porcelains : 

I.  Maintaining  RO  and  SiOi  constant  and  varying  the  proportion 
of  AUOz. 

II.  Maintaining  the  AUOz  to  SiOz  constant  and  varying  the  RO 
in  kind  but  not  in  quality. 

III.  Maintaining  the  RO  and  AUOz  constant  and  varying  the  pro- 
portion of  SiOi. 

PREPARATION    OF   THE   REGULAR   TRIAL   PIECES. 

The  preliminary  tests  having  been  completed,  the  various  bodies 
were  prepared  on  sufficient  scale,  and  were  worked  into  the  shapes 
heretofore  decided  upon,  and  after  drying  each  lot  thoroughly,  they 
were  fired.  It  was  impossible  to  obtain  in  the  small  kiln  used  an 
absolutely  uniform  temperature  over  the  entire  kiln,  but  except  in 
one  case,  all  received  an  equal  period  of  firing. 

The  paper  discusses  in  detail  the  results  of  each  set  of  tests,  con- 
sisting of  tests  for  electrical  resistance,  abrasion,  absorption,  shrink- 
age and  tensile  strength.    Following  are  the  conclusions  arrived  at : 

The  object  of  the  investigation  was  to  prove,  if  possible,  the  pro- 
portions of  the  essential  constituents  which  go  to  make  up  the  best 
insulating  porcelains.  The  tests  showed  that  porcelains  of  equally 
good  appearance  may  possess  greatly  varying  values  when  subjected 
to  various  tests.  The  essential  properties  of  an  electrical  insulator 
are,  that  it  possess,  first  of  all,  a  high  efficiency  as  a  non-conductor ; 
second,  that  it  stand,  without  snapping,  any  reasonable  strain  put 
upon  it  by  the  exigencies  of  wiring ;  third,  that  it  withstand  the  blows 
of  missiles,  even  bullets,  without  breaking.  The  electrical,  the 
tensile  and  the  abrasion  tests,  respectively,  were  made  to  show  these 
properties  in  the  porcelains  tested. 

The  electrical  resistance  tests  show  that  every  specimen  standing 
a  superior  test  has  a  high  silica  and  moderately  low  alumina  content. 
Unfortunately  in  each  series  showing  the  variation  in  proportions 
of  CaO  and  K^^O,  the  content  of  AUOz  was  so  high  that  no  excep- 
tionally good  porcelains  were  obtained,  even  with  high  K1O  con- 
tent. However,  the  tables  show  that  a  marked  improvement  is  ap- 
parent upon  increasing  the  KJO  and  decreasing  the  CaO,  except 
at  the  extreme  of  the  series  where  we  see  the  K-.O  used  alone,  and 
here  the  specimens  show  weakness  due  to  brittleness.  This  indicates 
that  had  the  K^O  been  somewhat  increased,  and  the  CaO  propor- 
tionately decreased,  the  result  would  have  been  much  better. 

From  a  study  of  the  abrasion  tests,  it  is  very  apparent  that  with 
KiO  alone  as  a  flux,  and  even  with  a  moderately  high  clay  sub- 
stance, we  obtain  a  brittle  and  weak  porcelain.  When  as  low  as  20 
per  cent  of  K1O  is  replaced  by  CaO,  we  find  the  product  changed 
to  a  tough  but  well  vitrified  body,  although  the  translucency  is  re- 
duced by  any  additions  of  CaO.  To  just  what  extent  this  is  the 
case  is  not  a  matter  of  importance  in  this  work.    In  the  series  show- 


ing the  effect  of  AUOt  content,  no  great  difference  was  noticed  in  the 
ability  of  the  specimens  to  resist  abrasion.  Much  the  same  state- 
ment would  apply  to  the  series  showing  the  results  of  varying  of 
SiO^.  However,  the  medium  high  SiOi  specimens  seem  to  clip  worse 
than  the  extremely  high  SiOi  specimens,  while  the  low  5"jOi  speci- 
mens show  a  lack  of  ability  to  resist  abrasion. 

A  study  of  the  test  tables  show  that  of  the  forty  different  porce- 
lains tested,  six  are  more  or  less  porous.  It  appears  that  the  results 
of  the  tensile  tests  hold  here  also,  and  that  the  same  limits  may  be 
accepted.  Moreover,  CaO,  when  substituted  for  an  equal  equivalent 
of  KiO,  does  not  produce  an  equal  amount  of  vitrification  with  all 
cones. 

A  study  of  the  tensile  tests  show  that  a  moderately  high  SiOt  and 
AUOz  content  will  bring  a  good  strong  porcelain,  but  that  not  over 
one  AUOz  and  6.2  SiOi  .should  be  used.  None  of  the  specimens  below 
.8  AUO%  ind  4.2  SxOi  were  safe,  owing  to  their  very  narrow  vitri- 
fication limits.  The  RO  that  proved  most  satisfactor>'  in  the  tensile 
tests  was  between 

40  per  cent.  K2C  80  per  cent.  K2O 

60  per  cent.  CaO     ^  20  per  cent.  CaO 

The  shrinkage  tests  tend  to  show  that  there  are  three  factors  that 
may  cause  a  variation:  i.  The  amount  of  clay  substance  introduced. 
2.  The  variation  in  the  kind  of  flux  used.  3.  The  amount  of  silica 
present.    Hence  the  shrinkage  may  be  varied  to  suit  almost  any  case. 

An  ideal  porcelain  for  electrical  purposes,  may  contain  from  50 
per  cent,  to  80  per  cent,  of  its  RO  in  the  form  of  KiO,  and  the  re- 
mainder as  CaO.  It  may  contain  from  .8  AUOz  to  i.o  AUOz,  and 
from  4.2  SiO  to  6.2  SiOi.  Expressing  the  same  fact  in  formula  form, 
we  would  have 

0.5  to  0.8  K2O       I      Qg  ^Q  J  Q  ^j^o,     t     4-2  to  6.2  SiOj 
0.5  to  0.2  CaO.     )  ( 

as  the  practical  range  of  composition.  Closer  limits  than  these  would 
be  largely  a  matter  of  fancy  for  more  translucency  or  more  stoni- 
ness  to  be  decided  by  the  party  interested.  However,  any  porce- 
lain within  the  limits  named  above,  would,  all  other  things  being 
equal,  be  as  good  as,  if  not  superior  to  the  average  electrical  insulator 
porcelain  now  on  the  market. 


New  Telephone  Patents. 


It  is  quite  interesting  to  see  in  last  week's  Patent  Office  issue  evi- 
dence of  the  practical  application  of  the  "loading"  of  telephone  lines, 
according  to  the  patents  of  Dr.  Pupin,  by  the  issuance  of  patent  to 
Mr.  E.  W.  Colfitts,  and  assigned  by  him  to  the  American  Telephone 
and  Telegraph  Company,  the  successors  of  the  American  Bell  Com- 
pany. This  patent  has  reference  to  arrangements  of  circuit,  whereby 
a  loaded  line  may  be  made  available  for  use  for  simultaneous  teleg- 
raphy and  telephon3%  according  to  the  present  practice  of  the  Bell 
Long-Distance  Company.  According  to  these  practices,  a  single 
metallic  circuit  is  available  for  the  simultaneous  transmission  of 
three  messages,  two  telegraph  and  one  telephone.  The  telegraph 
signals  each  follow  a  path  comprising  one  wire  of  the  metalic-circuit 
line,  and  an  earth  return,  while  the  telephone  currents  follow  the 
metallic  circuit  just  as  tho.gh  the  telegraph  apparatus  did  not  exist. 
This  simultaneous  use  of  the  wires  depends  upon  the  very  different 
characteristics  of  the  telegraph  and  telephone  currents  and  the  con- 
sequent ability  to  separate  them  by  the  judicious  and  proper  dis- 
position of  condensers  and  retardation  coils  in  the  circuit. 

When  loading,  coils  are  used  in  a  telephone  line ;  however,  it  is 
found  that  in  order  to  obtain  the  full  advantage  of  these,  a  higher 
potential  variation  must  be  maintained  upon  the  loaded  portion  of  the 
line  than  at  the  unloaded  terminal  loops,  and  this  is  obtained  by  the 
use  of  terminal  induction  coils,  whose  ratio  of  transformation,  Mr. 
Colpitts  states,  should  be  as  one  to  three.  This  induction  coil  or 
transformer  not  only  connects  the  tw^o  wires  nf  the  metallic  circuit 
tog-^ther,  but  it  also  breaks  their  continuity  for  direct  currents, 
thereby  rendering  them  unfit  for  telegraph  service.  The  present  in- 
vention obviates  these  difficulties  by  making  the  two-line  wires  con- 
tinuous and  at  the  same  time  retaining  the  transformer  in  such  re- 
lation to  the  line  that  its  action  is  not  impaired.  Three  methodb  of 
accomplishing  this  result  are  described  in  the  patent,  all  of  which 
methods  are  shown  in  Fig.  i.  In  that  scheme,  shown  at  the  top 
of  the  figure,  the  induction  coil  windings  are  split,  each  into  two 
equal  sections,  which  are  connected  together  through  condensers. 
With  such  an  arrangement,  the  voice  currents  can  traverse  the  wind- 
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ings  of  the  transformer  or  induction  coil,  passing  through  the  con- 
densers, just  as  though  the  windings  were  continuous.  Also,  as 
there  is  an  equal  portion  of  each  coil  on  each  side  of  the  condenser, 
the  condenser  terminals  represent  equipotential  points  as  far  as  the 
alternating  telephone  currents  are  concerned,  and,  therefore,  con- 
ductors may  connect  the  corresponding  sections  of  the  primary  and 
secondary  windings  of  the  transformer  without  effect  upon  these 
currents.  These  connecting  conductors  complete  the  continuity  of 
the  two-line  wires  for  the  direct  or  telegraphic  currents.  In  the 
scheme  of  wiring,  shown  in  the  middle  of  Fig.  i,  four  condensers 
separate  the  transformer  from  the  line  wire,  and  the  continuity  of 
these  latter  is  completed  by  means  of  low-resistance,  high-impedance 
coils,  connecting  the  line  and  terminal  sections  of  the  circuit.  These 
coils  produce  no  effect  upou  the  functions  of  the  transformers,  be- 
cause their  impedance  to  the  telephonic  currents  is  so  great  in  com- 
parison to  that  of  the  transformer.  The  third  method  of  wiring  shows 
a  slight  modificati  jn  in  the  disposition  of  the  condensers,  and  of  the 
transformer  windings. 


FIG.    I. — COLPITTS     COMPOSITE   TRANSMISSION    SYSTEM. 

A  second  patent,  assigned  to  the  same  company,  is  that  of  Mr.  D. 
S.  Hulfish,  covering  a  connecting-cord  circuit  for  ihc  common  battery 
system,  in  which  the  system  of  supervisory  signals  is  worked  out  on 
lines  quite  different  from  the  present  standard  Bell  practice.  This 
cord  circuit  is  shown  in  Fig.  2,  wherein  P  is  the  answering,  and  P* 
the  calling  plug.  As  customary,  a  supervisory  relay,  RR',  is  wired 
in  each  cord,  but  in  addition  a  relay,  A^,  is  added  to  the  circuit.  When 
the  plug  P  is  inserted  in  a  subscriber's  spring  jack,  the  sleeve,  P*, 
is  grounded  through  the  cut-off  relay,  while  the  tip  and  ring.  />  and  />*. 
are  connected  together  through  the  subscriber's  transmitter.  Cur- 
rent is  flowing  in  the  sleeve  circuit,  but  the  lamp.  S,  is  not  glowing, 
as  the  shunt,  r.  controlled  by  the  relay.  R.  is  closed.  The  shunt  cir- 
cuit may  be  traced  through  the  contacts  of  the  relay.  N. 

Now.  when  the  siceve-wire  circuit  of  plug  P'  is  completed  by  the 
insertion  of  that  plug  into  the  jack  of  the  called  line,  ani  the  called 
party  .nnswers.  instead  of  the  relay.  R\  merely  shunting  its  lamp.  S*, 
in  the  usual  manner,  this  relay  causes  relay  N  to  operate.    As  shown 


in  the  figure,  the  result  of  the  operation  of  this  relay  is  a  complete 
rearrangement  of  circuit,  by  means  of  which  both  supervisory  lamps 
are  placed  under  the  control  of  the  shunt  r,  and  this  in  turn  is 
placed  under  the  control  of  both  supervisory  relays.  Therefore,  if 
the  shunt  circuit  is  broken,  both  lamps  light  simultaneously,  and  in 
addition  either  relay  breaks  the  shunt  circuit.  The  combined  result  is 
that  if  either  subscriber  return  his  receiver  to  the  hook  after  con- 
nection has  once  been  made,  the  disconnect  signal  is  given. 

A  patent  granted  to  Mr.  Arthur  T.  M.  Thomson  bears  the  title, 
"Electrical  Relay."'     This  device  is  designed,  the  inventor  states,  to 


fIG.    2. — HL'LFISH    SWITCHBO.ARD   AND   SIGNAL  CIRCUrT. 

automatically  ring  up  on  a  called  5ibscriber's  line  upon  the  insertion 
of  the  operator's  plug  into  the  jack,  and  it  is  arranged  to  continue 
the  ringing  for  a  considerable  and  predetermined  length  of  time. 
Three  different  designs  for  the  apparatus  are  rhown  in  the  patent, 
but  all  are  based  upon  the  same  principle.  When  the  plug  is  inserted 
into  the  jack,  a  circuit  is  closed,  which  operates  an  electromagnetic 
ringing  kej-,  and  also  sets  in  operation  a  timing  device.  This  timing 
device  controls  a  second  electromagnet,  adapted  to  restore  the  first 
to  the  normal  position  and  stop  the  ringing.  There  seems  to  be  little 
difference  in  the  value  of  the  various  modifications,  as  the  timing 
devices  are  somewhat  crude,  when  viewed  from  a  telephone  stand- 
point. The  first  of  these  timing  devices  is  an  electrically-operated 
thermostadt,  arranged  to  control  a  contact.  The  second  is  a  train  of 
gears,  driving  a  revolving  air  vane  and  opposing  the  action  of  the 
armature  of  an  electromagnet.  The  third  is  an  electric  motor,  which 
is  required  to  drive  a  contact  wheel,  by  means  of  a  reducing  train, 
through  one  revolution. 

A  new  development  of  the  coin  collector  for  telephone  pay  stations 
is  brought  out  in  this  issue  by  patents.  This  type  of  coin  collector 
is  adapted  to  control  the  telephone  instrument  to  which  it  is  attached 
by  locking  the  hook  switch  in  the  depressed  position.  One  of  these 
patents  is  granted  to  Mr.  E.  G.  Lewis,  another  to  G.  P.  Moore,  which 
latter  seems  to  be  merely  an  improvement  of  the  invention  of  Mr. 
Lewis.    Roth  patents  are  assigned  to  the  Controller  Company. 


KIC.   3— LEWIS  CX)IN -COLLECTOR  TELEPHONF 

Fig.  3  shows,  at  its  upper  left-hand  corner,  the  device  o\  Mr. 
Lewis,  attached  to  a  common  battery  wall  set.  Immediately  to  the 
light  of  this  is  shown  the  hook-switch  lock  in  section.  Normally, 
the  tooth,  f^.  of  the  locking  bar  so  engages  the  nib.  f.  of  the  lever,  F, 
that  the  bar  is  locked  down  upon  the  hook  switch  of  the  telephone 
5ef.  If  a  coin  be  placed  in  the  slot,  in  tailing  it  strikes  the  lever  F, 
and  the  weight  of  the  coin  overbalances  this  lever,  causing  the  nib.  /, 
to  clear  the  tooth,  g.    The  coin  is  at  this  time,  however,  retained  in- 
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the  slot,  for  the  lever  strikes  the  projection,  g\  of  the  locking  bar, 
and,  therefore,  is  prevented  from  moving  a  distance  sufficient  to 
allow  the  coin  to  leave  the  slot.  When  the  receiver  is  removed  from 
the  hook  and  this  latter  rises  carrying  with  it  the  locking  bar,  the 
projection,  g\  clears  the  lever  and  releases  the  coin.  After  a  coin 
is  once  deposited,  <Uid  before  the  operator  answers,  it  is  evident  that 
the  subscriber  must  use  care  not  to  depress  his  hook  or  he  will  lose 
both  his  money  and  his  call.  For  incoming  calls,  an  electromagnet, 
controlled  from  the  central  office,  is  provided,  which  serves  to  re- 
lease the  hook  switch.  Mr.  Moore's  invention  consists  in  the  sub- 
stitution of  a  sliding  bolt  for  the  pivoted  locking  bar  of  the  apparatus 
just  described,  and  performs  its  functions  in  an  exactly  similar 
manner. 


CURRENT  NEWS  AND  NOTES. 

NO  COAL;  NO  CARS.— At  Knoxville,  Tenn.,  on  November  8, 
the  city  was  in  total  darkness  and  half  of  the  street  cars  were  taken 
off  as  the  result  of  the  shortage  of  coal. 


COMMERCIAL  PACIFIC  CABLE.— The  Pacific  Commercial 
Cable  Company  has  ignored  the  President's  stipulation  in  regard 
tc  laying  of  the  Pacific  cable,  and  is  going  ahead  in  association  with 
the  British  Cable  Trust. 


TELEPHONES  FOR  TRAIN  IVRECKS.— The  Pennsylvania 
Railroad  Company  has  placed  a  complete  telephone  outfit  on  many 
of  its  wrecking  trains,  and  it  is  the  intention  of  the  company  to 
equip  all  its  trains   with   such  instruments. 


EXHIBITION  AT  ATHENS.— Greece  is  to  have  an  Inter- 
national Exposition  of  Industry,  Commerce,  Art  and  Hygiene  in 
1903,  beginning  April  7,  and  it  will  include  electrical  apparatus  of 
all  kinds.  American  goods  are  in  favor,  and  could  be  shown  to  ad- 
vantage. Direct  boats  are  now  running  between  New  York  and 
Piraeus. 


PACIFIC  CABLE  CONFERENCE.— Clarence  Mackay,  president 
of  the  Commercial  Cable  Company ;  George  G.  Ward,  vice-president 
and  the  general  counsel  of  the  company,  have  asked  for  a  conference 
with  Attorney-General  Knox,  at  Washington,  on  the  subject  of  the 
proposed  Pacific  cable.  An  appointment  will  be  made  for  a  date  after 
November  16. 


EXHIBITION  AT  JOHANNESBURG.— An  international  peace 
exhibition  is  proposed  for  Johannesburg,  South  Africa,  in  1904-5, 
when  that  large  market  is  expected  again  to  reach  a  point  of  great 
consumption  of  manufactured  goods.  The  exhibition  will  include 
several  classes  of  electrical  apparatus,  machinery,  prime  movers, 
automobiles,  etc. 


SWEDISH  ELECTRIC  RAILWAY  SCHEME.— The  Swedish 
Government  has  decided  to  convert  the  4,200  miles  of  government 
owned  railway  into  electric  traction  systems  for  the  purpose  of  utiliz- 
ing the  natural  water  power  of  the  country.  Representatives  of  the 
government  were  lately  in  London  conferring  with  American  experts. 
The  work  will  be  completed  in  three  years. 

PROF.  J.  J.  THOMSON.— At  New  Haven,  Conn.,  on  November 
10,  at  a  meeting  of  the  Yale  Corporation,  the  important  post  of  Silli- 
man  lecturer  at  Yale  was  filled  for  the  first  time  by  the  appointment 
of  Joseph  J.  Thomson,  professor  of  experimental  physics  at  Cam- 
bridge University,  England.  Prof.  Thomson  is  regarded  as  one  of 
the  leading  physicists  in  England.  The  lectureship  is  on  an  endow- 
ment of  $85,000,  left  to  Yale  by  the  estate  of  the  late  Benjamin  Silli- 
man,  of  New  York  Citv. 


STOCK  TICKER  DISPUTES.— A  special  dispatch  from  Minne- 
apolis, of  November  3,  says :  When  the  Chamber  of  Commerce  took 
possession  of  its  new  building  this  morning  the  announcement  was 
made  that  the  Western  Union  Telegraph  Company  had  been  ruled 
off  the  floor  entirely.  This  action  was  taken  in  consequence  of  the 
Western  Union's  refusal  to  sign  a  new  lease  increasing  the  annual 
rental.  The  Chamber  officials  declared  the  Western  Union  would 
never  be  allowed  on  the  floor  until  it  had  come  to  terms. 


ENGINE  BUILDERS'  ASSOCIATION.— The  annual  meeting  of 
the  Engine  Builders'  Association  of  the  United  States  will  be  held 
at  Sherry's,  Forty-fourth  Street  and  Fifth  Avenue,  New  York,  Mon- 
day and  Tuesday,  December  ist  and  2d.  Open  meeting  for  the  read- 
ing of  papers  is  to  be  held  Monday  afternoon  at  2  p.  m.,  and  several 
interesting  papers  have  been  prepared.  Executive  meeting  for  mem- 
bers, 10  A.  M.,  Tuesday,  and  annual  dinner  at  8  p.  m.  of  same  day. 
Mr.  D.  N.  McBrier,  of  Erie,  Pa.,  is  the  secretary  of  the  association. 


TRIALS  AT  ZOSSEN.—A  cable  dispatch,  of  November  8,  from 
Berlin,  with  reference  to  the  10,000- volt  locomotive,  illustrated  and 
described  in  these  columns  last  week,  says :  Electrical  experiments 
on  the  Zossen-Berlin  military  railroad,  which  have  been  in  progress 
for  several  weeks,  have  resulted  in  demonstrating  that  a  speed  of  75 
males  an  hour  can  be  maintained  without  destructive  wear  of  motors 
or  roadbed.  The  experiments  of  1901,  while  reaching  a  speed  of  100 
miles  an  hour,  proved  that  running  above  the  rate  of  60  miles  caused 
damage  to  the  inadequate  roadbed. 


BRITISH  WORKMEN  are  here  to  study  American  manufactur- 
ing plants  and  accumulate  information  which  may  be  useful  to  British 
concerns.  The  New  York  Central  Railroad  has  offered  free  trans- 
portation to  the  delegates,  and  the  offer  has  been  accepted.  Two 
members  of  the  delegation  who  come  to  New  York  will  start  for 
Buffalo  on  Thursday  morning,  but  will  stop  off  at  Schenectady  to 
inspect  the  General  Electric  Works.  They  will  be  at  Niagara  on 
Friday,  where  they  will  be  joined  by  the  party  from  Montreal.  They 
will  inspect  the  electrical  plant  at  Niagara,  and  from  Buffalo  they  will 
go  to  Cleveland. 


YERKES  AND  MORGAN.— The  "tube"  situation  in  London  is 
discussed  as  follows  by  a  special  cable,  of  November  8 :  The  quarrel 
between  Morgan  and  Yerkes  has  resulted  in  throwing  the  whole  sub- 
ject of  London's  underground  rapid  transit  again  into  the  melting-pot. 
Those  financiers  have  lost  their  opportunity,  and  when  the  problem 
is  next  tackled  their  profits,  if  they  are  concerned  at  all,  certain'y  will 
be  greatly  reduced.  The  Government  will  now  appoint  an  expert 
commission  to  look  into  the  matter,  which  will  be  treated  as  a  whole 
by  adopting  a  general  scheme  to  which  whoever  undertakes  the  enter- 
prise will  be  bound  down  by  Parliament.  The  enormous  profits  on 
which  the  Morgan  and  Yerkes  groups  were  figuring  have  brought  into 
the  field  other  competitors  for  the  franchises,  and  there  is  a  propo- 
sition now  that  the  big  railway  companies  having  terminals  in  London 
combine  to  finance  the  undertaking  in  order  to  keep  American  capital- 
ists out  of  English  railway  enterprises.  The  Morgan  firm,  which  is 
thought  to  have  a  big  "pull"  through  the  great  personal  influence  in 
the  highest  ministerial  circles  of  the  English  partner,  Clinton  Daw- 
kins,  declines  to  join  in  the  public  controversy,  but  Mr.  Yerkes 
gives  interviews  freely,  in  which  he  welcomes  the  establishing  of  some 
public  body  to  control  the  general  "tube"  system,  but  he  objects  to 
intrusting  that  duty  to  the  London  County  Council. 


AN  APPRECIATION  OF  DR.  PUPIN.—A  very  fine  and  strik- 
ing full-page  portrait  of  Dr.  M.  I.  Pupin  appears  as  a  frontispiece  of 
last  week's  Harper's  Weekly.  A  sketch  of  his  work  is  al  o  given, 
closing  with  this  paragraph:  "Professor  Pupin  is  just  44.  He  is 
Hungarian  by  birth,  an  American  from  his  i6th  year.  He  is  an  ad- 
mirable example  of  the  boy  who  had  spunk  enough  to  run  away  from 
school.  He  worked  in  shops  to  get  money  enough  to  put  him  through 
Columbia  at  25.  He  went  over  to  old  Cambridge,  in  England,  the 
home  of  great  mathematicians,  to  study ;  there  he  won  the  John 
Tyndall  fellowship  (the  first  American  who  ever  did),  and  with  this 
money  he  betook  himself  to  Berlin,  to  study  under  the  Olympian- 
brained  Helmholtz.  He  wanted  to  teach  physical  chemistry.  When 
he  got  back,  in  1889,  Americans  had  not  heard  of  this  wonderful 
science  (few  have  yet).  He  got  a  post  teaching  electricity  at  Colum- 
bia, and  there  he  is  still.  He  created  the  fine  laboratory  over  which  he 
presides,  often  out  of  his  own  pocket.  Evidently,  though,  his  p'uck 
and  persistence  paid,  for  he  is  rich  now — famous  as  well.  He  is  a 
fine  type  for  imitation.  If  a  plaster  cast  of  him.  with  this  little  account 
of  him  stencilled  underneath,  were  in  every  school-room  in  the 
country,  it  might  stimulate  other  clever  American  boys,  imported  or 
native,  to  run  away  from  school  and  learn  to  do  things  that  are 
worth  while." 
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INTERSTATE  INDEPENDENT  TELEPHONE  ASSOCIA- 
TION will  hold  another  meeting  at  the  Auditorium  Hotel,  Chicago, 
December  9,  10  and  11,  when  a  full  programme  of  entertainment  and 
work  is  being  laid  out. 


CHICAGO  ELECTRICAL  ASSOCIATION.— Ur.  Howard 
Brooks,  electrical  engineer  of  the  Aurora,  Elgin  and  Chicago  Rail- 
way, will  read  a  paper  before  the  Chicago  Electrical  Association  on 
November  21,  on  the  electrical  features  of  that  important  road. 


ART  AND  ELECTRICITY.— An  important  competition  just  held 
by  the  Brussels  Municipal  Art  Association  was  devoted  to  artistic 
public  fountains,  electric  car  waiting  rooms,  slabs  for  street  names, 
newspaper  "kiosks,"  electric  car  poles  and  electric  clocks,  advertising 
signs  and  artistic  house  facades.  The  electric  car  line  poles  on  ex- 
hibition were  all  of  them  very  graceful  creations  of  the  iron  founder's 
art,  and  a  great  improvement  on  the  poles  so  generally  used  in  other 
countries. 


ATLANTIC  WIRELESS  MESSAGES.— A  cable  dispatch  from 
Rome,  of  Novemberii,  says:  "The  Ministry  of  Marine  has  received 
n  dispatch  from  the  captain  of  the  Italian  cruiser,  "Carlos  Alberto," 
which  was  placed  at  the  disposal  of  Signor  Marconi  for  wireless  tele- 
graph experiments,  and  which  is  now  at  Sydney,  Nova  Scotia,  stating 
that  the  ship  daily  communicated,  by  means  of  the  Marconi  system, 
with  the  station  at  Poldhu,  Cornwall,  England,  throughout  the 
voyage  and  after  entering  the  port  of  Sydney.  The  experiments  con- 
firmed the  possibility  of  communicating  simultaneously  with  Europe 
and  America,  during  the  navigation  of  the  Atlantic,  at  a  distance  of  at 
least  3.000  miles.  It  will  be  easier  to  assure  communication  when 
instruments  more  poweri'jl  than  those  that  can  be  carried  on  ships  are 
installed  at  shore  stations." 


"THE  ENGINEERING  RECORD"  through  the  retirement  from 
active  business  life  of  its  publisher,  Mr.  Henry  C.  Meyer,  has  passed 
into  the  hands  of  the  McGraw  Publishing  Company,  who  will  con- 
tinue it  along  familiar  lines,  and  will  seek  to  enhance  its  admitted 
usefulness  as  a  leading  journal  in  the  field  of  civil  and  industrial 
engineering.  Mr.  Meyer  has,  however,  consented  to  give  the  publica- 
tion the  benefit  of  his  experience  in  an  advisory  editorial  capacity,  so 
that  the  readers  of  the  Record  will  still  enjoy  the  experience  and 
sound  judgment  that  have  won  for  Mr.  Meyer  so  high  and  honorable 
a  place  in  technical  journalism.  With  an  entire  absence  of  the  sen- 
sational in  his  methods,  Mr.  Mejer  has  created  and  built  up  a  paper 
of  the  best  standing  and  reputation,  and  his  work  of  the  past  quarter 
century  affords  a  fpl<^n<i'd  foundation  for  the  development  he  has 
himself  rendered  possible. 


THE  NEW  SUBMARINE  BOATS.— A  dispatch  from  Washing- 
ton slates  that  the  contractors  have  notified  the  Navy  Dciiartment  that 
two  submarine  boats  will  be  ready  for  their  official  trials  this  week, 
and  that  the  trials  will  begin  as  soon  afterward  as  the  trial  board 
is  ready.  Many  improvements  have  been  made  in  the  new  boats  over 
the  "Holland,"  the  only  submarine  boat  the  navy  possesses,  and  the 
trials  arc  calculated  to  demonstrate  the  superiority  of  the  "Adder" 
and  "Moccasin."  The  new  .vessels  are  63  icci  4  inches  in  length, 
compared  to  53  feet  10  inchc?  for  the  "Holland  "  In  diameter  the>' 
arc  II  feet  g  inches,  against  10  feet  3  inches,  and  they  have  a  dis- 
placement of  i,J2  tons  submerged,  against  74  tons  for  the  "Holland." 
Tlio  latter  vessel  makes  six  knots  on  the  surface  and  sVi  submerged, 
with  a  gas  engine  of  50  hp  for  surface  running,  and  a  50-hp  electric 
motor  for  propulsion  when  submerged.  The  new  vessels  will  have 
gas  engines  of  i6o-hp,  and  an  electric  motor  of  70-hp,  while  its 
batteries  will  have  a  capacity  of  1,040  amp-hours,  more  than  double 
the  "Holland"  batteries.  Three  Whitehead  torpedoes  are  carried 
bv  tlio  "Holland."  and  five  bv  the  "Moccasin"  and  "Adder." 


MARCONI  AT  GLACE  BAY. — In  an  interview  with  a  represen- 
tative of  a  New  York  daily  newspaper,  Mr.  Marconi,  after  his  arrival 
at  Cilacc  Bay,  N.  S..  on  the  It.ilian  cruiser  "Carlo  Alberto,"  said: 
"I  conducted  experiments  all  the  way  across,  and  met  with  very  good 
results,  especially  in  transmitting  and  receiving  messages  between  the 
cruisiM-  and  the  Poldhii  station.  We  were  in  constant  communication 
witli  thr  sl.ilioM  for  .ibont  200  niilr^,  wliicli  w.ts  .t«  f.ir  .ts  the  strcneth 


of  the  instruments  on  board  the  warship  would  stand.  Messages 
had  been  received  at  a  much  greater  distance,  however.."  Heavy  gales 
were  encountered  during  the  voyage,  but  they  did  not  affect  the  trans- 
mission of  messages.  Mr.  Marconi  stated  that  the  wireless  telegraph 
system  would  be  cheaper  and  easier  in  operation  than  the  cable  sys- 
tem, the  expense  being  only  about  10  per  cent,  of  that  of  laying 
cables.  At  present  he  was  trying  not  for  speed,  but  for  the  completion 
and  perfection  of  the  system.  There  are  now,  he  said,  30  or  2-, 
stations  situated  in  all  parts  of  the  world — England,  Italy,  Holland. 
Germany  and  America,  the  Congo  and  in  the  Dutch  East  Indies.  In 
eluding  the  ships,  there  were  70  in  all.  Seventeen  ships  were  equipped 
for  commercial  purposes  and  12  land  stations. 


COMPOUNDING  ALTERNATORS.— Two  patents  issued 
November  4  to  Charles  P.  Steinmetz  relate  to  a  method  for 
compounding  single  or  polyphase  alternators  whereby  the  ex- 
citation of  the  generator  is  increased  with  increased  load  or 
lagging  current,  and  decreased  with  diminished  load  or  leading 
current. '  To  accomplish  this  a  current  derived,  as  will  later  be 
described,  is  supplied  to  the  alternating-current  side  of  a  rotarj- 
converter,  from  the  direct-current  side  of  which  the  exciting 
current  is  drawn.  To  illustrate — by  the  application  of  the  method 
to  a  single-phase  alternator,  in  series  with  one  of  the  alternator 
main  leads  is  the  primary  of  a  transformer,  the  secondary  of 
which  is  connected  at  one  end  to  a  separate  generator  winding 
the  other  end  of  the  latter  being  connected  to  a  collector  ring; 
the  other  end  of  the  secondary  is  connected  to  a  second  collector 
ring,  the  brushes  of  the  two  rings  being  connected  ■>  'ith  the 
rotary  converter.  By  the  use  of  a  reactive  coil  (known  also  as 
an  auto-converter)  the  auxiliarj'  generator  winding  may  be  dis 
pensed  with.  In  this  case  a  portion  of  the  winding  of  the  re- 
active coil  is  in  series  with  one  of  the  mains,  the  end  of  the 
other  portion  being  tapped  to  an  intermediate  point  of  the  arma- 
ture winding,  the  primary  of  the  transformer  in  them  in  the 
circuit  between  the  top  and  reactive  coil.  By  the  composition 
of  the  two  e.  m.  fs.  thus  obtained  in  the  compensating  circuit — 
one  the  main  and  the  other  an  auxiliary  e.  m.  f. — a  resultant  ex- 
citing e.  m.  f.  is  secured,  which  will  tend  to  increase  in  value 
with  lagging  currents  and  to  decrease  with  leading  currents,  and 
changing  both  witn  the  load  and  with  the  phase  displacement,  which 
renders  possible  in  practice  the  desired  regulation. 


ROTARY  CONVERTER  REGULATION.— Two  patents,  issued 
November  4,  have  for  their  object  to  compensate  for  the  armature 
reaction  of  inverted  rotary  converters,  the  means  described  antici- 
pating the  variation  in  speed,  which  otherwise  would  result  from  a 
change  in  field  strength,  due  to  the  reaction  of  wattless  current  in  the 
armature  upon  the  field.  The  arrangement  consists  in  the  employ 
mcnt  of  a  regulating  direct-current  machine,  driven  synchronous'} 
with  the  inverted  converter  to  be  regulated,  and  operating  to  supply 
.nn  c.  m.  f.  directly  proportional  to  the  amount  of  wattless  alternatmg 
current  in  the  mains.  The  armature  of  this  ma<;hine  is  provided  with 
two  distinct  windings,  and  in  structure  resembles  somewhat  a  motor 
generator.  One  of  the  windings  is  of  the  usual  kind  and  connected  to 
a  commutator,  the  brushes  of  which  are  connected  to  the  shunt  field 
of  the  machine,  and  to  the  converter  field  winding,  the  latter  being 
also  connected  to  the  direct-current  mains.  The  second  winding  is 
arranged  in  scries  with  the  alternating-current  mains  by  means  of 
collector  rings,  and  is  also  connected  to  the  converter  alternating- 
current  leads.  When  the  wattless  current  in  the  l.itter  winding  varies 
its  reaction  upon  the  field  of  the  regulating  machines  alters  the  field 
strength,  and  consequently  the  exciting  c.  m.  f.  derived  from  the 
first-mentioned  winding.  Two  patents,  issued  on  the  same  date 
to  Ernst  J.  Berg,  deal  also  with  the  regulation  of  converters.  The 
method  consists  in  varying  the  reactance  of  the  alternating-current 
system  by  means  rf  a  variable  inductance,  which  is  of  the  ring-core 
type,  resembling  an  induction  motor.  The  movable  portion  is  auto- 
matically adjusted  ?t  different  angles  by  means  of  a  solenoid  con- 
nected in  series  in  the  direct-current  circuit.  An  increase,  for  ex- 
ample, of  current  in  the  direct-current  circuit  would  tend  to  cause 
its  c.  ni.  f.  to  drop,  but  such  tendency  is  counteracted  by  a  partial 
rotation  under  the  influence  of  the  .solenoid  of  the  movable  member 
of  the  inductance,  which  reduces  the  inductance  in  series  with  the 
alternating-current  side  of  the  converter,  and  thereby  increasing  the 
c.   in    f    1111  tlio  dirrrt-ciirrpnt  <iide 
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Letter  to  the  Editors. 

College  Education. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — In  am  glad  to  see  you,  in  a  recent  issue  of  your  publica- 
tion, holding  up  for  the  high  standard  of  the  American  college.  It 
does  seem  to  me  to  be  illogical  and  foolish  for  our  colleges  to  lessen 
the  number  of  years  required  for  graduation.  Speaking  from  ex- 
perience, I  am  satisfied  that  I  was  poorly  enough  qualified  at  the 
end  of  four  years  for  post-graduate  study,  although  I  was  possibly 


as  bright  as  the  average.  What  seems  to  be  the  tendency  of  the 
college  toward  contraction  in  curriculum  is,  I  believe,  only  a  spurt. 
Within  the  second  decade  of  its  experience  we  shall  see  the  climax 
of  the  aberration,  and  the  true  American  college  cycling  back  into 
line.  The  prodigal  will  return  to  his  father's  house  of  his  own 
accord,  and  the  elder  brother  will  frown,  but  the  household  will 
rejoice.  Americans  have  made  rapid  and  substantial  progress  in 
commerce,  invention  and  policy.  The  college  deserves  her  share  of 
credit  for  training  the  men  who  are  in  the  van  of  the  world's  pro- 
gress. To  contract  the  college  course  is  only  to  cripple  the  gradu- 
ate for  the  work  that  lies  before  him. 
Sterling,  Kansas.  J.  H.  Armstrong,  B.  A. 


Dynamos,  Motors  and  Transformers. 

Unipolar  Induction. — Cahen. — An  interesting  theoretical  article 
in  which  he  first  discusses  a  recent  experiment  of  Hoppe,  which  is 
essentially  based  upon  Faraday's  original  typical  form  of  a  uni- 
polar dynamo.  A  cylindrical  magnet,  M,  which  can  be  revolved 
around  its  magnet  axle,  is  connected  to  an  external  circuit,  S,  by 
mean?,  of  two  sliding  contacts,  as  shown  in  Fig.  i;  Hoppe  does  not 
use  a  permanent  magnet,  but  an  electromagnet,  the  magnetizing  coil 
being  wound  around  the  lower  half  of  the  core  M ;  this  coil  is 
stationary,  while  the  iron  core  is  revolved.  Hoppe  wants  to  show 
with  this  apparatus  that  the  total  magnetic  flux  revolves  together 
with  the  iron  core.  For  this  purpose  he  first  revolves  the  iron  core, 
while  the  circuit,  S,  is  fixed,  and  find  that  a  direct  current  is  gener- 
ated in  S,  the  e.  m.  f.  of  which  is  proportional  to  the  speed  of  the 
iron  core.  In  the  second  experiment  the  circuit,  S,  is  rigidly  fixed 
to  the  iron  core,  so  that  both  revolve  with  the  same  angular  velocity; 


M 


FIGS.  I   AND  2. — UNIPOLAR  INDUCTION, 

in  this  case  no  current  is  generated  in  S.  He  shows  this  as  follows : 
He  has  a  galvanometer  in  S,  but  as  he  cannot  make  this  participate 
in  the  revolutions,  Hoppe  inserts  in  5"  the  primary  winding  of  a 
small  transformer  which  takes  part  in  the  revolutions.  The  ends  of 
the  secondary  coil  lead  to  two  slip  rings  which  slide  on  fixed  brushes 
•connected  to  the  galvanometer.  During  the  experiment,  in  which 
only  direct  current  is  generated,  there  is,  of  course,  no  deflection  of 
the  needle  of  the  galvanometer ;  if,  however,  the  circuit,  5",  is  broken 
and  closed,  there  is  at  such  moments  a  deflection  of  the  needle;  the 
experiments  show  that  when  the  iron  core  alone  is  revolved,  direct 
current  flows  through  5 ;  if  iron  core  and  5"  revolve  together,  there, 
is  no  current.  Hoppe  draws  the  conclusion  that  the  seat  of  the 
induced  e.  m.  f.  must  be  in  S,  caused  by  the  magnetic  flux  revolving 
with  the  iron  core  and  cutting  S,  for  as  there  is  no  current  in  the 
revolving  S,  the  increase  of  the  e.  m.  f.  produced  when  5"  is  station- 
ary must  be  due  to  its  being  stationary,  and  must  have  its  seat  in  5". 
The  present  author  says  that  this  conclusion  is  not  justified;  the 
faflt  that  there  is  no  current  in  5"  in  the  second  experiment  may  be 
•dc^^i'e  to  either  of  the  following  two  causes :  Either  in  the  first  experi- 
ment an  e.  m.  f.  is  produced  which  does  not  exist  in  the  second,  or 
in  the  second  experiment  an  e.  m.  f.  is  produced  which  is  equal 
and  opposite  to  that  in  the  first.  The  experiment  does  not  and  can 
not  prove  in  any  way  which  of  these  two  possibilities  is  a  fact. 
The  author  then  gives  some  theoretical  considerations  which  prove 
that  the  total  e.  m.  f.  induced  in  the  total  closed  circuit,  S,  is  pro- 


portional to  the  relative  speed  of  the  iron  core  with  relation  to  S, 
and  entirely  independent  of  the  speed  of  rotation  of  the  magnetic 
flux.  This  shows  conclusively  that  an  arrangement  of  the  kind  as 
described  above  cannot  decide  anything  concerning  the  question 
whether  the  magnetic  flux  rotates  with  the  same  speed  as  the 
iron  of  the  magnet  or  not.  The  author  then  develops  a  theory  which 
is  fundamentally  based  upon  the  conception  of  a  "resistance,"  with 
which  a  medium  opposes  the  motion  of  a  magnetic  flux.  This  re- 
sistance may  be  of  a  double  nature.  The  one  purely  magnetic,  is 
similar  to  the  mechanical  friction  resistance;  if  two  magnets  attract 
one  another,  this  is  due  to  the  action  of  the  magnetic  fluxes ;  this 
conception  supposes  that  the  fluxes  are  fixed  with  a  certain  force 
in  the  magnet — in  other  words,  a  certain  resistance  to  this  dis- 
placement. The  resistance  of  the  second  kind  is  that  with  which 
a  closed  circuit  opposes  the  motion  of  a  flux,  because  an  e.  m.  f.  is 
induced  in  it  which  produces  a  current  which  tends  to  counteract  the 
motion  of  the  flux ;  this  second  kind  of  resistance  may  be  con- 
sidered as  a  molecular  friction  between  matter  and  fluxes.  The 
author  points  out  that  there  is  nothing  unnatural  in  the  conception 
of  a  magnetic  flux  which  is  to  a  degree  independent  of  its  magnetic 
mass,  and  can  move  with  a  speed  different  from  that  of  its  mass. 
This  is  clearly  indicated  by  the  following  arrangement,  shown  in 
Fig.  2.  In  a  hollow  cylindrical  permanent  magnet  there  is  in  the 
central  part  a  solid  cylindrical  permanent  magnet;  both  are  capable 
of  revolving  around  their  common  vertical  axle;  the  upper  pole  of 
the  external  hollow  magnet  and  the  upper  pole  of  the  internal  solid 
magnet  have  opposite  signs,  as  have  also  the  lower  poles,  then  the 
lines  of  the  magnetic  fluxes  have  a  form  indicated  in  the  figure ;  now, 
if  one  of  these  two  magnets  is  revolved  around  the  axle,  while  the 
other  is  held  stationary,  it  is  evident  that  the  lines  of  magnetic  flux 
must  get  a  relative  motion  at  least  against  one  of  the  two  magnets : 
here  it  is  supposed  that  the  total  magnetic  flux  is  a  unit,  which  is 
self-evident  from  the  point  of  view  of  physical  science.  He  then 
gives  theoretical  considerations  on  the  movement  of  the  magnetic 
flux  if  two  magnets  are  moved  relatively  to  each  other.  He  gives 
a  mechanical  analogy  of  the  induction  phenomena  between  t.vo  elec- 
tric circuits ;  he  compares  these  two  circuits  with  two  solid  bodies 
moving  in  an  electric  medium  which  opposes  this  movement  with 
a  certain  resistance ;  when  this  resistance  is  overcome,  heat  is  de- 
veloped equivalent  to  the  work  performed  by  friction ;  besides  this 
heat,  a  part  of  the  work  is  used  up  in  dciorming  the  elastic  medium, 
and  is  stored  up  in  the  form  of  potential  energy  (analogous  to  self- 
induction).  In  the  relative  solution  of  solid  and  fluid  bodies  under 
the  influence  of  friction  forces,  the  total  developed  friction  heat  is 
a  minimum.  There  is  an  exactly  analogous  rule  for  the  electro- 
magnetic phenomenon :  the  induction  in  moved  conductors  always 
takes  place  in  s-ich  a  way  that  the  total  change  of  electrical  energy 
into  heat  is  a  minimum.  He  applies  this  to  the  phenomenon  of 
magnetic  friction,  as  defined  above,  and  states  that  the  motion  of  the 
magnetic  flux  is  always  so  that  the  total  "friction  work"  is  a  mini- 
mum :  friction  work  is  meant  here  in  the  most  general  sense, 
and  comprises  the  electric  as  well  as  the  magnetic  friction  work. 
This  rule  is  now  applied  by  the  author  to  the  arrangement  shown  in 
Fig.  I.  He  had  shown  before  that  the  speed  of  the  flux  has  no  in- 
fluence upon  the  induced  e.  m.  f.  and  current,  both  of  which  depend 
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only  upon  the  relative  motion  between  iron  core  and  circuit  S.  If 
this  statement  is  taken  together  with  the  rule  just  developed,  it 
follows  at  once  that  the  flux  does  not  move  relatively  to  the  magnet. 
For  the  total  heat,  produced  during  the  movement,  is  the  sum  of  the 
Joulean  heat  and  the  hysteresis  heat;  the  former  is  independent 
of  the  movement  of  the  flux,  while  ths  latter  is  proportional  to  it; 
hence  the  total  heat  is  a  minimum  if  the  magnetic  friction  heat  is 
zero,  I.  e.,  if  the  magnetic  flux  does  not  move  relatively  to  the  iron 
core.  He  applies  his  principles  to  a  discussion  of  the  problem 
whether  a  self-exciting  dynamo  without  iron  would  operate,  even  if 
current  is  started  by  other  means,  1.  e.,  one  which  is  based  solely 
upon  the  dynamometric  principle,  consisting  of  a  system  of  station- 
ary coils  generating  the  field  and  a  system  of  moving  coils  connected 
to  a  commutator ;  from  the  principle  of  the  minimum  of  friction 
work  it  follows  that  such  a  dynamo  is  impossible.  The  author  be- 
lieves that  this  principle  of  the  minimum  of  friction  work  is  only  a 
special  case  of  a  very  general  law,  another  special  case  of  which  is 
the  rule  that  the  distribution  of  the  currents  in  a  network  takes 
place  in  such  a  way  that  the  total  current  heat  is  a  minimum,  from 
which  the  second  rule  of  Kirchoflf  on  the  distribution  of  currents  in 
branched  circuits  results. — Elek.  Zeit.,  October  16. 

REFERENCE. 

Commutation. — Fkeund. — A  communication  referring  to  the 
recent  article  of  Rothert,  and  giving  some  mathematical  calculations 
in  connection  with  Rothert's  fundamental  differential  equation. — 
Elck.  Zeit.,  October  16. 

Power. 

Electric  Power  in  Iron  and  Steel  Industries. — Selby-Bigge. — A 
paper  read  before  the  (Brit.)  Iron  and  Steel  Institute.  He  gives  a 
number  of  statistical  data  on  the  savings  effected  in  actual  working 
by  the  substitution  of  electric  power  for  steam  for  power  purposes 
in  iron  and  steel  plants,  also  on  the  cost  of  the  electric  power  for 
such  purposes  in  actual  plants.  The  greatest  economy  results  in  the 
substitution  of  electricity  for  steam  in  those  cases  where  the  units 
of  power,  both  in  engines  and  boilers,  are  most  subdivided.  There 
arc  enormous  advantages  to  be  derived,  especially  in  the  case  of 
intermittently  working  machinery,  where  the  load  is  of  a  very  vari- 
able nature,  and  particularly  so  in  all  crane  work.  He  then  gives  a 
long  table  giving  a  complete  schedule  of  tests  made  to  determine  the 
horse-power  of  motors  adajjted  for  the  driving  of  various  classes  of 
machinery  and  of  machine  tools.  He  also  refers  briefly  to  the  util- 
ization of  waste  blast-furnace  gases. — Lond.  Elec,  October  3,  17. 

Three-Phase  Pumping  Plant. — Perkins. — An  illustrated  descrip- 
tion of  a  three-phase  pumping  installation  at  Dortmund,  Germany. 
The  actual  work  required  is  the  lifting  of  5  cubic  meters  of  water 
per  minute  from  a  depth  of  300  meters,  but  the  plant  installed  is 
capable  of  raising  this  amount  of  water  400  meters.  The  pump  oper- 
ates about  five  hours  a  day  to  carry  ofif  the  flow  of  one  cubic  meter 
per  minute  in  the  shaft.  The  pump  is  driven  by  a  large  three-phase 
induction  motor,  which  operates  at  a  speed  of  75  r.  p.  m.,  and  with 
a  maximum  .starting  torque  it  develops  570  hp,  which  is  about  20 
per  cent,  higher  than  the  normal  torque.  The  total  weight  of  the 
motor  is  30,000  kg.  that  of  the  rotating  portion  being  11,000  kg. — 
West.  EAcc,  November  i. 

rkference. 

lilcttriiily  in  Iri  11  and  Steel  Plants. — Kylberg. — The  first  part  of 
an  abstract  of  a  pajjcr  read  before  the  (Brit.)  Iron  and  Steel  Insti- 
tute. He  thinks  it  is  probable  that  at  no  distant  date  both  auxiliary 
steam  engines  and  hydraulic  power  in  iron  and  steel  works  will  be 
entirely  superseded  by  electrical  power.  He  refers  to  the  develop- 
ment of  the  blast  furnace  gas  engine,  and  describes  some  develop- 
ments based  on  American  experience  and  adapted  to  European  re- 
quirements. He  first  discusses  gas-driven  engines  for  generating 
electricity  in  central  stations,  and  then  deals  with  electrically-driven 
ore  transporting  arrangements  beneath  the  ore  bins  and  the  electric 
blast  furnace  charger,  and  describes  an  elcctricaiiy-driven  pig-iron 
casting  machine. — T.ond.  Elec.,  October  17. 

Traction 
Electric  Traction  in  its  Relation  to  E.xistiiif;  Raihcays. — Jacomb- 
Hoon. — An  abstract  of  a  paper,  in  which  he  shows  that  the  present 
railway  practice  on  branch  lines  does  not  provide  the  facilities  which 
the  growing  demands  of  the  public  require.  There  should  be  more 
and  smaller  trains  at  more  frequent  intervals;  there  should  be  self- 
propelled  cars,  or  trains  of  cars  of  which  a  large  number  are  self- 
propelled,  to  secure  economy  of  propelling  power  proportionate  to 


the  length  or  weight  of  any  train.  Then  there  should  be  higher  ac- 
celeration and  quick  retardation,  to  reduce  the  total  time  of  a  trip. 
He  then  discusses  the  question  of  cost  and  takes  as  an  example  his 
own  railway ;  to  make  the  change  profitable,  an  increase  of  traflBc 
is  necessary;  from  the  figures  given  by  him,  such  an  increase  appears 
probable.  If  such  a  rapid  transit  .scheme  should  come  into  operation, 
freight  service  would  have  to  be  performed  at  night,  with  the  aid  of 
electric  locomotives. — Lxjnd.  Elec.,  October  17. 

Economical  Methods  for  Removing  Snozu. — D.\xforih. — An  article 
on  the  conditions  in  Rochester,  where  the  snowfalls  in  winter  are 
extremely  heavy.  The  company  finds  it  impossible  to  keep  its  tracks 
clear  without  a  rotary  snow  plow,  but  for  light  snows  the  rotary 
plow  is  as  undesirable  as  a  rattan  sweeper  would  be  in  2-foot  of  snow. 
The  practice  is  to  start  out  the  light  plows  and  sweepers  when  there 
is  no  more  than  2  inches,  then  the  heavy  shear  plows,  then  the  ex- 
tension plows  are  used  to  level  off  the  ridges  and  shovellers  are  sent 
to  clean  the  cross  walks.  The  work  of  the  rotary  plow  commences 
v»hen  the  banks  of  snow  on  either  side  of  the  tracks  become  so  high 
that  the  shear  plows  can  no  longer  shove  them  back.  The  cost  of 
removing  ice  and  snow  last  year  in  Rochester  was  about  $90  per 
mile  of  track. — St.  R'y  Jour.,  September  20,  and  Int.  Ed.  October. 
references. 
io,ooo-to//.  Three-phase  Locomotive. — .\  long,  illustrated  trans- 
lation in  abstract  of  the  paper  of  Reichel,  recently  noticed  in  the 
Digest. — Lond.  Elec.  Rev.,  October  17.  (See  Electrical  World  and 
Engineer,  Xovemher  8.) 

Tests  of  Interurban  Cars. — Renshaw. — An  account  of  tests  made 
by  him  for  the  Westinghouse  Company,  on  the  system  of  the  Union 
Traction  Company,  of  Indiana.  This  company  owns  about  100  miles 
of  interurban  track  and  about  65  miles  of  city  track,  and  is  now  build- 
ing about  130  miles  of  track.  Fifteen  cars  are  required  for  the 
ordinary  service.  There  is  one  power  station  from  which  power 
is  distributed  at  16,000  volts.  The  cars  have  bodies  about  40  feet  in 
length,  and  weigh,  complete,  about  63.100  lbs.,  without  passengers. 
Each  car  is  equipped  with  two  150-hp,  or  four  6o-hp  motors.  The 
tests  were  made  of  cars  in  local  service,  also  in  express  service.  The 
local-service  tests  are  reproduced  in  the  large  engravings.  The 
results  of  the  tests  in  kilowatt  hours  per  ton-mile  for  different 
characters  of  run  are  given.  Other  features  discussed  are  the  aver- 
age current  consumption,  average  voltage,  tests  on  braking  and  tests 
with  four-motor  car  equipments. — St.  R'y  Jour..  October  4.  and 
Int.  Ed.,  October. 

Test  on  Energy  Consumption  of  Interurban  Cars  Around  Detroit. 
— Two  diagrams  giving  the  results  of  two  tests,  both  made  between 
Detroit  and  Flint,  a  distance  of  100  miles,  one  being  for  a  complete 
round  trip,  the  other  for  the  run  from  Flint  to  Detroit.  The  results 
are  tabulated. — 5"/.  R'y  Jour..  October  4.  and  Int.  Ed.,  October. 

Car  Dispatching  in  Interurban  Lines. — Mitten. — A  discussion  of 
the  practice  on  a  line  about  40  miles  in  length,  which  distance  is 
covered  in  2'4  hours.  The  rules  governing  the  motorman.  con- 
ductor and  dispatcher  are  given  very  fully. — St.  R'y  Jour..  Septem- 
ber 20.  and  Int.  Ed..  October. 

Economical  Management  of  Repair  Shops. — Banghart. — An  ar- 
ticle giving  a  list  of  the  tools  and  other  equipment  desirable  for  the 
repair  shops  of  a  line  operating  from  75  to  loo  cars,  and  describing 
an  arrangement  of  the  equipment  in  the  different  departments;  it 
also  states  the  number  of  men  required  for  the  proper  inspection  of 
the  diflfercnt  parts  of  the  equipment. — St.  R'y  Jour.,  Septeml>cr  20 
and  Int.  Ed..  October. 

Installations,  Systems  and  Appliances. 
Cut-Out. — An  illustrated  description  of  the  Ferranti  electrostatic 
voltmeter  cut-out  for  protecting  high-tension  electrostatic  voltmeters. 
This  resistance  cut-out  is  used  in  the  new  Midland  power  distri- 
bution syst'*m.  and  appears  to  answer  all  requirements  in  connection 
with  underground  mains.  It  consists  of  a  small  glass  tub<  filled 
with  water  of  a  certain  conductivity.  .X  small  valve  is  made  in  the 
glass  tul>c  near  the  bottom,  consisting  of  a  hole  covered  with  a  piece 
of  rubber  tubing,  somewhat  similar  to  the  rubber  valve  of  a  bicycle 
tire.  The  current  is  led  in  at  the  top  and  bottom  of  the  glass  tube 
by  means  of  platinum  wires  fused  into  the  sides  of  the  tube.  These 
.iTc  connected  to  the  outside  to  brass  terminals,  and  the  whole  is 
enclosed  in  an  outer  porcelain  case  with  plugs  which  fit  into  the 
terminals  underneath  the  voltmeter.  Should  a  spark  occur  for  any 
reason,  such  as  a  short -circuit  inside  the  instrument,  the  water  in- 
side the  glass  tube  will  vaporize  and  force  itself  out  through  the 
valve,  thus  safely  breaking  the  circuit.     The  resistance  of  the  water 
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IS  extremely  great;  it  is  so  adjusted  as  to  be  only  low  enough  to 
allow  sufficient  current  to  flow  through  to  boil  the  water.  This 
arrangement  has  been  subjected  to  very  severe  tests,  such  as  placing 
it  directly  across  the  terrhinals  of  a  3,000-volt  alternator;  in  this 
case  the  circuit  was  broken  so  quickly  that  the  tube  had  to  be  care- 
fully examined  to  see  whether  it  had  blown  or  not.^ — Lond.  Elec, 
October  24. 

Practical  Operation  of  Rotary  Converters. — Salter. — An  illus- 
trated article  on  a  plant  containing  two  500-kw  direct-current  com- 
pound-wound dynamos,  one  5,000-voIt,  25-cycle,  three-phase,  double- 
current  generator,  which  is  either  used  for  running  as  a 
direct-current  generator  in  parallel  with  one  of  the  direct-current 
dynamos,  being  driven  Ijy  the  three-phase  alternator,  or  it  is  used  for 
generating  alternating  current  in  the  event  of  the  alternator  being 
shut  down,  and,  furthermore,  for  running  in  parallel  with  the  alter- 
nator at  times  of  excessive  load  on  the  substation ;  this  arrangement 
works  very  satisfactorily.  Some  notes  are  given  on  starting  the 
converter.  The  method  used  for  overcoming  the  instability  in  the 
speed  of  the  rotary  when  driven  as  a  direct-current  motor  is  to 
excite  the  rotary  by  means  of  a  small  generator,  which  is  driven 
from  the  rotary  itself.  Tappings  are  taken  from  the  three-phase 
side  of  the  rotary  to  a  small  induction  motor,  which  is  directly  con- 
nected to  a  small  continuous-current  generator ;  this  generator  works 
low  down  on  the  characteristic  curve,  and  is  unsaturated  at  the 
normal  e.  in.  f.  Any  change  in  the  speed  of  the  rotary,  therefore, 
causes  a  much  greater  change  in  the  e.  m.  f.  of  the  exciter,  and  this 
varies  the  field  of  the  rotary  and  keeps  the  alternations  constant  in- 
dependently of  the  nature  or  amount  of  the  load.- — Lond.  Elec.  Rev., 
October  17. 

Electro-Physics  and  Magnetism. 

Resistance  of  Metallic  Sulphides. — van  Aubel. — An  account  of 
experiments  to  find  the  change  of  electric  resistance  w'ith  decreasing 
temperatures.  It  is  known  from  the  researches  of  Dewar  and  Flem- 
ing and  d'Arsonval  that  the  resistivity  of  pure  metals  and  of  alloys 
diminishes  considerably  as  their  temperature  approaches  the  abso- 
lute zero;  according  to  the  theory  of  electrons  it  means  that  the 
number  of  free  electrons  increases  enormously  as  the  heat  vibrations 
diminish  in  amplitude.  The  case  is  just  the  reverse  in  chemical 
compounds,  as  is  shown  by  the  present  author.  He  measured  the 
resistance  of  a  prism  of  iron  pyrites,  i  cm.  long  and  4  mm.  square 
in  cross  section ;  in  this  case  the  resistance,  instead  of  tending 
towards  zero  as  the  temperature  falls,  tends  towards  infinity;  this 
would  mean  that  whatever  free  electrons  exist  in  the  sulphide  at  the 
ordinary  temperature,  tend  to  disappear  entirely  as  the  excursions 
of  the  molecules  are  reduced  to  a  smaller  amplitude. — Coniptes 
Rendus,  September  15 ;  abstracted  in  Lond.  Elec,  October  17. 

Flames  in  Alternating  Fields. — De  Rossi  and  Stella. — A  descrip- 
tion of  some  experiments  on  the  behavior  of  a  flame  in  an  alter- 
nating electrostatic  field.  Two  insulated  metallic  discs  are  placed 
vertically  and  parallel  to  each  other,  and  are  connected  with  the 
secondary  of  an  induction  coil,  the  primary  of  which  is  supplied  with 
an  alternating  current.  A  flame  is  placed  in  the  space  between  the 
two  discs ;  it  is  earthed  through  a  galvanometer.  In  the  first  series 
of  experiments  the  flame  was  displaced  along  the  space  between  the 
discs  and  the  current  determined  in  the  different  positions ;  it  was 
found  to  diminish  very  rapidly  towards  the  center  between  the  two 
plates,  but  the  sign  of  the  current  differed  greatly  according  to  the 
substance  burnt.  A  positive  current  was  obtained  with  benzine, 
amyl  acetate,  illuminating  gas,  alcohol,  acetylene,  methane,  cyano- 
zen,  stearine,  camphor  and  paraffine,  a  negative  current  by  phosphorus 
and  possibly  sulphur,  and  no  current  at  all  by  flames  of  hydrogen, 
sulphuretted  hydrogen,  carbon  bisulphide  and  carbonic  oxide.  When 
the  flame  is  long  and  thin,  it  apparently  spreads  oul  into  a  fan  when, 
the  field  is  excited,  but  when  it  is  then  examined  by  means  of  a 
revolving  mirror,  it  is  seen  that  this  appearance  is  due  to  a  super- 
position of  images,  the  flame  following  every  alternation  of  the  field 
by  bending  aside. — Nuovo  Cimento,  August;  abstracted  in  Lond. 
Elec,  October  17. 

REFERENCES. 

Discharge  of  a  Condenser. — Marchant. — An  illustrated  British 
Association  paper,  in  which  he  describes  a  graphical  method  of  deter- 
mining the  discharge  of  a  condenser  through  a  variable  self-induc- 
tion. It  is  an  extension  of  a  method  of  Sumpner  for  determining  the 
rise  of  current  in  a  circuit  with  a  variable  self-induction,  to  which  a 
potential  .difference  is  suddenly  applied. — Lond.  Elec  Rev.,  Oct.  17. 


Magnetostriction. — Honda  and  Shimizl". — An  account  of  an  in- 
vestigation of  the  influence  of  tension  upon  the  Wiedemann  effect  in 
nickel,  steel,  iron  and  cobalt. — Rhys.  Zeit.,  September  15 ;  abstracted 
in  Lond.  Elec,  October  17. 

Electro-chemistry  and  Batteries. 

The  Prospects  for  a  Light  Storage  Battery. — Norden. — He  be- 
lieves that  the  lead  accumulator  has  been  so  m.xh  improved  in  re- 
cent years  that  there  is  little  room  for  further  development.  The 
"light  accumulator  of  the  future,"  he  thinks,  mr  t  be  a  non-lead  ac- 
cumulator. He  then  discusses  past  trials  with  metals  other  than 
lead.  The  zinc  lead  peroxide  cell  has  a  higher  ampere-hour  capac- 
ity per  lb.  of  weight,  and  its  discharge  voltage  is  higher  by  25  per 
cent. ;  but  the  disadvantage  is  that  during  discharge  the  zinc  goes 
into  solution  and  during  charge  it  is  not  so  perfectly  and  cleanly 
redeposited,  but  is  often  spongy  in  form,  causing  short-circuits;  local 
action  at  the  zinc  plate  and  other  troubles  cannot  be  entirely  avoided, 
in  spite  of  amalgamation.  These  disadvantages  apply  generally  to 
any  soluble  electrode;  he,  therefore,  claims  as  a  principle  that  a 
soluble  electrode  is  unsuitable  for  a  storage  battery.  In  the  cuprous 
oxide,  zinc  accumulator,  there  is  the  same  trouble  with  the  zinc,  and 
the  copper  plate  also  has  disadvantages,  as  the  cupric  oxide  goes 
into  solution  and  copper  is  then  deposited  on  the  zinc,  causing  a 
fatal  local  action.  Metals  like  zinc  are  never  deposited  upon  the 
opposite  plate ;  he,  therefore,  claims  as  a  second  principle  that  two 
different  metals  in  an  accumulator  are  practical  only  if  they  are 
either  both  insoluble  in  the  electrolyte  or  when  dissolved  cannot  be 
deposited  on  the  opposite  plates.  He  considers  the  Edison  accu- 
mulator a  step  in  the  right  direction,  although  he  does  not  think 
that  it  represents  the  definite  solution  of  the  problem  of  the  light 
accumulator.  The  mechanical  construction  which  the  active  material 
compressed  in  perforated  boxes  is  not  the  best  construction  for 
utilizing  the  total  active  mass,  as  the  entering  of  the  current  into  the 
interor  of  the  boxes  and  the  diffusion  of  the  electrolyte  into  the  pores 
is  somewhat  difficult.  The  capacity  of  the  Edison  cell  per  lb.  is 
too  much  like  that  of  the  lead  cell.  A  new  principle  has  not  been 
found  in  the  invention  of  the  Edison  accumulator.  He  finally  points 
out  the  impossibility  of  predicting  anything  on  the  probable  future 
development  from  a  purely  theoretical  point  of  view. — Centralblatt 
f.  Accuni.,  August  15. 

Graphite. — Danneel. — An  account  of  an  investigation  by  Bor- 
chers  and  Moegenburg,  on  the  conversion  of  amorphous  carbon  into 
graphite  in  the  electric  furnace.  If  absolutely  pure  carbon  is  used, 
the  conversion  is  very  difficult,  but  the  conversion  is  greatly  acceler- 
ated if  metals  or  metallic  compounds  are  present  which  are  able  to 
form  dissociable  carbides.  They  have  found  that  aluminum  is  the 
most  convenient  and  effective  material,  the  quantities  required  being 
relatively  small. — Zcit.  f.  Elektrochemie,  September  25. 

Electric  Double  Layer  and  Absolute  Potential. — Billitzer. — A 
Bunsen  Society  paper,  in  which  he  describes  a  method  devised  to 
determine  the  absolute  value  of  a  potential  difference  between  an 
electrode  and  electrolyte.  In  the  discussion  it  was  pointed  out  that 
Helmholtz,  Oswald  and  Billitzer  had  devised  methods  which  give 
very  different  results,  thus  leaving  the  whole  problem  in  doubt. 
Nernst  proposed  10  consider  the  whole  matter  as  hypothetical,  and 
to  use  a  convenient,  although  arbitrary,  zero  point  by  assuming  the 
potential  difference  at  the  hydrgen  electrode  to  be  equal  to  zero. 
Zeit.  f.  Elcktrocheinie,  August  28. 

references. 

Electrolysis  of  Alkaline  Chlorides. — Foerster  and  Mueller. — A 
long  account  of  .1  series  of  experiments  with  solutions  of  alkali 
hydrate,  hypochlorite  and  chloride,  electrolyzed  with  increasing  volt- 
age.— Zeit.  f.  Elektrochemie,  August  2^,  September  4. 

Manufacture  of  Aluminum. — Haber. — A  Bunsen  Society  paper,  in 
which  he  describes  a  series  of  experiments  in  which  he  tried  to  show 
on  a  small  scale  the  principal  point?  which  are  important  for  the 
success  of  the  manufacture  on  a  large  scale. — Zeit.  f.  Elektro- 
chemie, August  21. 

Units,  Measurements  and  Instruments. 
Aluminum  Foil  Electrometer. — Grimsehl. — A  description  of  an 
aluminum  foil  electrometer  possessing  certain  decided  advantages 
over  the  types  hitherto  used.  The  rod  bearing  the  aluminum  foil 
also  bears  a  vertical  plate  of  aluminum,  against  which  the  foil  rests 
when  the  electrometer  is  uncharged.  Another  piece  of  aluminum 
foil,  considerably  thicker  than  that  used  for  the  index,  is  moimted 
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in  a  separate  horizontal  axis,  and  can  be  made  to  lie  flat  against  the 
index  foil  in  its  zero  position.  This  arrangement  ensures  portability. 
It  also  greatly  increases  the  sensitiveness  of  the  apparatus.  If  very 
small  e.  m.  fs.  are  to  be  discovered,  the  movable  thick  foil  or  cover 
is  brought  closer  to  the  fixed  piece.  Another  improvement  is  the 
stopper,  which  is  made  in  two  pieces,  each  of  which  will  independ- 
ently hold  the  index  in  position  while  the  other  is  being  cleaned. 
Ebonite  acquires  a  certain  conductivity  under  the  influence  of  light 
and  dust ;  this  is  gotten  rid  of  by  a  vigorous  application  of  soap  and 
water.  The  best  arrangement  is  to  keep  a  spare  stopper  in  a  light- 
tight  box.  It  can  be  exchanged  without  removing  the  index.  The 
high  sensitiveness  of  the  apparatus  (2  volts)  is  due  to  the  fact  that 
aluminum  foil,  90  mm.  long,  is  used. — Phys.  Zeit.,  September  15; 
abstracted  in  Lond.  Elec,  October  17. 

Alternating-Current  Meter. — Stern. — A  long,  illustrated  article, 
in  which  he  says  that  while  the  Union  Electric  Company,  of  Berlin, 
has  up  to  the  present  time  built  only  meters  of  the  Thomson  type, 
they  have  now  put  on  the  market  an  alternating-current  meter  of 
the  induction  type  (Ferraris).  It  is  distinguished  from  all  other 
meters  of  the  same  type  by  the  feature  that  it  has  two  parallel  alumi- 
num discs  mounted  on  the  axle.  Between  them  there  are  three 
electromagnets,  side  by  side,  the  two  outer  ones  being  supplied  with 
the  main  current,  while  the  middle  one  is  magnetized  by  the  shunt 
current.  The  coils  of  the  two  outer  ones,  through  which  the  same 
current  flows,  are  oppositely  wound,  so  that  the  upper  ends  of  both 
have  opposite  polarities.  For  the  middle  electromagnet,  a  short- 
circuiting  magnetic  circuit  is  supplied,  so  that  its  lines  of  force  pass 
through  the  aluminum  discs  perpendicularly  to  them.  The  lines  of 
force  from  the  outer  magnets  are  perpendicular  to  the  lines  of 
force  of  the  middle  magnet.  The  theory  of  the  meter  is  given  at 
length  and  its  construction  is  described. — Elek.  Zcit.,  August  28. 

REFERENCE. 

Standard  Cells. — Cohen. — A  German  Bunsen  Society  paper  on  the 
changes  of  the  cadmium  amalgam  in  Weston  cells  under  certain 
conditions;  also  on  the  electromotive  behavior  of  cadmium  amal- 
gams.— Zeit.  f.  Elektrochemie,  August  28. 

Telegraphy.  Telephony  and  Signals. 

Wireless  Telegraphy. — Solari. — An  illustrated  report,  supplement- 
ary to  the  one  in  the  Electrical  WoRt.o  and  Engineer,  October  25, 
on  an  extended  series  of  tests  of  long-distance  wireless  telegraph 
transmission  from  Marconi's  powerful  station  at  Poldhu,  Cornwall, 
Kiigland,  to  the  Italian  cruiser  "Carlo  Alberto,"  while  the  latter 
••ailed  through  the  North  Sea  and  Baltic  Sea  to  St.  Petersburg  and 
hack  to  England,  and  finally  returned  through  the  Atlantic  Ocean 
and  the  Mediterranean  Sea  to  Italy.  Marconi's  magnetic  wave  de- 
tectors were  used,  and  the  results  were  very  satisfactory,  even  over 
distances  of  1,200  kw  (750  miles).  A  complete  record  of  the  tests  is 
given,  and  some  of  the  records  of  signals  recorded  on  the  tape  of  an 
orrlinary  Morse  machine  are  reproduced.  The  author  sums  up  the 
results  as  follows :  There  is  no  limit  to  the  distance  to  which  electric 
waves  can  be  sent  over  the  surface  of  the  globe  as  long  "as  the 
energy  of  transmission  is  proportional  to  the  distance  to  be  covered." 
The  land  interposed  between  the  transmitting  and  receiving  stations 
('ors  not  interrupt  this  communication.  Sunlight  has  the  effect  of 
diminishing  the  area  covered  by  electric  waves,  and,  therefore,  makes 
necessary  the  emjiloymcnt  of  greater  amounts  of  energy  at  day- 
tinu"  than  at  night  time.  The  influence  of  atmospheric  discharges 
makes  it  necessary  to  diminish  the  sensitiveness  of  the  apparatus  in 
rrdtr  to  niakc  the  latter  independent  of  them;  at  the  same  time  the 
energy  of  transmission  nuist  be  increased  to  compensate  for  the 
l<»ss  of  sensitiveness.  The  efficiency  of  the  magnetic  detector  has 
been  shown  by  these  positive  experiments  to  be  superior  to  that  of 
.nny  coherer,  and  <his  not  only  because  it  requires  no  regulation,  but 
niso  on  account  of  the  absohite  consL-sncy  of  working,  as  well  as 
the  innnense  sensitiveness  and  practical  value  of  the  system.  "Wire- 
less telegraphy,  according  to  Marconi's  system,  has,  owing  to  the 
Inlosf  advances,  entered  into  the  field  of  the  greatest  practical  appli- 
cations, whether  connuercial  or  military,  and  without  limit  of  dis- 
tance."— Lond.  Elec.  October  24. 

Some  critical  editorial  notes  on  this  report,  which  is  conceded  to 
be  undisputed  evidence  that  wireless  telegraphy  has  been  carried  on 
unidirectionally  over  a  distance  of  T.20u  km  (t.750  miles),  with  both 
land  and  sea  intervening.  Tt  is  said,  however,  that  the  report  also 
shows  that  "these  long-distance  feats  are  tantalizing  in  their  uncer- 


tainty. Messages  might  be  received  on  one  day  and  the  next  day,  for 
no  apparent  reason,  might  fail  to  have  any  accurate  effect  on  the 
receiving  apparatus.  .  .  .  We  have  reason  to  know  that  these 
very  signals  transmitted  from  the  Poldhu  station  were  read  in  more 
than  one  place  in  England  with  instruments  not  tuned  by  the  Mar- 
coni Company  for  the  purpose — in  fact,  by  instruments  not  in  the 
possession  of  the  Marconi  Company  at  all.  Thus,  not  only  is  there 
a  lack  of  secrecy  in  the  messages  transmitted  from  the  Poldhu  sta- 
tion, but  the  great  energy  of  the  radiations  emitted  is  sufficient  to 
disturb  other  and  independent  apparatus."  It  is  thought  that  long- 
distance experiments  are  useless  for  practical  purposes. — Lond.  Elec., 
October  24. 

Wireless  Telegraphy. — Collins. — An  illustrated  description  of  the 
De  Forest  system. — Elec.  Rev.,  October  25. 

Miscellaneous. 

Manchester  Technical  School. — An  article  on  the  new  municipal 
technical  school  of  Manchester.  The  electric  power  plant  contains 
five  machines,  four  of  loo-kw  each,  and  one  of  50-kw,  the  latter 
is  a  Parsons  turbo-electric  generator;  with  the  purpose  in  view  of 
affording  facilities  for  research  and  experimental  work,  it  was  de- 
cided to  have  representative  engines  and  dynamos  of  five  diflFcrcnt 
types,  so  that  comparisons  might  be  drawn  and  deductions  nude. 
There  is  also  a  storage  battery  of  600-amp. -hours  capacity.  One  of 
the  most  important  departments  in  the  school  is  that  of  electrical 
engineering  and  technical  physics ;  no  fewer  than  20  rooms  have 
been  entirely  given  up  to  it,  including  a  photometer  room,  60  feet 
in  length.  In  this  room  are  photometers  of  the  Lummer-Brodhun, 
Steinheil  and  Kruess  types,  together  with  pentane,  amyl-acetate 
(^ Hefner),  Methven  and  Carcel  standards;  there  is  also  a  Letheby- 
Bunsen  double-standard  photometer;  special  photometers  for  arc 
and  incandescent  lamps,  as  well  as  certified  English.  French  and 
German  standards  of  light,  will  be  provided ;  among  the  optical  appa- 
ratus there  will  be  a  grating  spectrum  apparatus.  In  the  electrical 
engineering  laboratory  special  arrangements  and  instruments  have 
been  provided  for  the  testing  of  all  kinds  of  electrical  plant,  both 
continuous  and  alternating,  and  an  experimental  railway  truck  has 
been  installed  in  the  dynamo  room ;  it  is  so  constructed  that  a  com- 
plete series  of  tests  can  be  carried  out  under  conditions  approximat- 
ing those  obtained  in  actual  working.  Below  the  apparatus  there 
is  a  pit;  friction  wheels  carry  the  truck,  and  the  mcch.inism  is 
coupled  to  a  large  flywheel,  the  mass  of  which  can  be  altered,  it  being 
built  in  segments  for  the  purpose.  The  load  may  be  varied  by  regu- 
lating the  amount  of  water  contained  by  four  tanks  carried  on  the 
car  frames.  A  great  variety  of  tests  may  be  made,  as  the  truck  is 
fitted  with  controllers  and  motors,  complete,  while  "a  motor  fixed 
outside  supplies  the  necessary  acceleration  factor  due  to  a  down 
grade."  A  great  number  of  machines  have  been  installed  for  test- 
ing purposes.  There  is  also  a  testing  room,  fitted  with  .\ddenbrooke'» 
electrostatic  instruments,  for  making  commercial  tests  of  generators 
and  motors — Lond.  Elec,  October  17. 

.\fagnelic  Conccnlralion. — Hassretdter. — A  description  of  the 
Mechernich  system  of  magnetic  concentration.  The  ore  passes 
through  a  chute  between  two  magnetic  poles,  the  upper,  north,  one 
of  which  is  rotated,  attracting  the  magnetic  particles  which  are  carried 
around  by  ii  into  zones  of  progressively  diminishing  intensity  until 
the  centrifural  force  imparted  to  the  particles  overcomes  the  mag- 
netic attraction  and  they  fall,  being  classified  according  to  their 
magnetic  properties.  This  arrangement  is  claimed  to  have  the  ad- 
vantages of  dispensing  with  belt  carriers,  and  of  enabling  one  to  use 
small  magnetic  fields  with  very  narrow  air  gaps,  thus  minimizing 
the  loss  of  encrg>-  and  making  it  possible  to  attract  feebly  magnetic 
particles  by  a  very  weak  current.  In  separating  blende  and  sideritc 
from  the  Upper  Harz,  the  grains  being  of  0.5  mm.  size.  0R.7  P<^'' 
cent,  of  the  zinc  has  been  recovered.  With  dolomitic  Silesian  blende 
of  2  to  .^  mm.  size,  the  recovery  was  oi  8  per  cent,,  which  was  in- 
creased to  0,^.5  per  cent,  by  reducing  the  grains  to  2  mm.  In  treating 
ore  from  Broken  Hill,  a  yield  of  81  per  cent,  of  thj  lead  and  69  per 
cent,  of  the  zinc  was  obtained.  A  plant  of  this  type  installed  at 
Broken  Hill,  for  the  treating  of  middlings  assaying  28  per  cent, 
zinc.  10  per  cent,  lead  and  9  ounces  silver  per  ton,  furnishes  a  prod- 
uct with  44  to  45  per  cent,  zinc  and  4.5  per  cent.  lead. — Jour.  Soc. 
Chew.  Ind..  September  30;  abstracted  in  Eng.  and  Mi«.  Jour.,  Novem- 
l>cr  I. 
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Photo-Therapeutics. — An  account  of  the  discussion  held  at  the 
Berne  congress  of  "electrology  and  medical  radiology,"  on  the 
modern  methods  of  applying  powerful  sources  of  light,  and  more 
especially  actinic  light,  to  the  treatment  of  diseases.  Foveau  pointed 
out  that  the  "electrolytic  anaesthetic  and  microbicidal  action  of  sun- 
light" was  discovered  by  an  observation  of  the  rarity  of  lupus  in 
tropical  countries  and  accidental  cures  by  exposure  to  sunlight. 
Kurella  said  that  every  state  should  possess  a  Finsen  apparatus. 
Michaud  reported  favorably  upon  Foveau's  apparatus  with  an  arc 
lamp  provided  with  quartz  light-filters  and  a  water  circulation. 
Strebel  described  the  various  forms  of  arc  lamp  in  use,  and  favored 
the  type  containing  carbons  with  an  internal  water  circulation.  Tonta 
described  an  improved  light  bath,  provided  with  a  ventilator  and  a 
hygrometer.  The  apparatus  comprises  six  circuits  of  eight  incan- 
descent lamps  each.  For  producing  blue,  red  or  violet  rays,  colored 
screens  are  used.  Openings  in  the  walls  of  the  bath  enable  the 
physician  to  feel  the  pulse  and  the  heart  without  opening  the  bath. 
— Arch.  d'Elec.  Med.,  September  15;  abstracted  in  Lond.  Elec, 
October  17. 

REFERENCE. 

Manufacturing  Plant. — An  illustrated  description  of  the  new  plant 
of  the  British  Thomson-Houston  Company,  at  Rugby. — Lond.  Elec., 
October  24. 


New  Books. 


Das  Selen  und  Seine  Bedeutung  fur  die  Elektrotechnik.  By 
Ernst  Ruhmer.  Berlin :  Verlag  der  Administration  der  Fach- 
zeitschrift  "Der  Mechaniker."  57  pages,  49  illustrations.  Price, 
2.40  marks. 

Mr.  Ernst  Ruhmer,  who  has  for  a  long  time  been  making  experi- 
ments with  the  little  known  element  selenium,  and  who  has  ob- 
tained excellent  results  by  modifications  of  the  older  forms  of  sel- 
enium cells,  has  given  in  the  present  pamphlet  much  matter  of  gen- 
eral interest. 

Selenium  is  so  little  known  that  a  rather  extended  review  will 
perhaps  be  in  order.  The  material  is  an  element  belonging  to  the 
sulphur  group,  and  like  other  members  of  that  group  occurs  in  dif- 
ferent forms.  The  one  in  which  it  is  primarily  obtained  ordinarily 
is  the  amorphous  state  in  which  it  is  a  red  powder.  If  this  amor- 
phous selenium  is  melted  it  assumes  a  different  form,  being  then  a 
black  shellac-like  substance  that  is  so  poor  a  conductor  of  electricity 
that  it  may  be  ranked  among  the  insulators.  If  this  second  form  is 
subjected  to  a  temperature  of  about  200  degrees,  kept  there  many 
hours  and  then  slowly  cooled  the  material  assumes  another  state, 
becoming  crystalline  and  of  a  gray  color.  It  is  this  final  modifica- 
tion that  has  the  imique  property  of  a  decreased  electrical  resistance 
when  it  is  exposed  to  light.  Although  this  form  is  a  conductor  it  is 
a  poor  one,  and  it  is  not  possible  to  use  it,  say,  in  the  form  of  a 
rod  or  plate.  Various  experimenters  have  made  up  selenium  re- 
sistance elements,  or  "cells,"  as  they  are  called,  in  which  this  dif- 
ficulty is  overcome  by  placing  two  conducting  plates  or  wires  close 
together  with  the  selenium  intervening  and  then  winding  them  up 
into  a  compact  form. 

The  author  makes  his  cells  by  winding  parallel  to  each  other  about 
a  glass  cylinder  about  54  inch  diameter  and  i\^  inches  long,  two 
platinum  wires  spaced  about  one  thirty-second  of  an  inch  apart. 
The  interstices  between  the  wires  are  filled  with  the  second  modifi- 
cation of  selenium  by  melting  the  amorphous  form  and  pouring  it 
on,  and  this  is  then  converted  into  the  third  modification  by  being 
subjected  to  long  continued  heating,  as  above  mentioned. 

In  the  earlier  form  of  cells  the  resistance  when  exposed  to  light 
was  anywhere  from  ^  to  1-15  of  the  resistance  when  in  a  perfectly 
dark  space;  the  action  of  the  cell  is  quite  erratic,  being  subject  to 
great  modification  by  atmospheric  conditions. 

Mr.  Ruhmer  places  his  cell  inside  of  a  glass  tube  from  which 
the  air  is  exhausted  and  implies  that  under  these  conditions  it  is 
perfectly  stable.  The  glass  tubes  have  ordinary  Edison  bases  se- 
cured to  them,  and  look  like  "candle"  type  incandescent  lamps.  The 
sensibility  of  these  cells  is  such  that  their  resistance  when  exposed 
to  light  is  only  l-8oth  of  the  resistance  that  they  offer  when  they 
are  in  the  dark.  This  increased  sensibility  is,  however,  of  minor 
importance  compared  with  the  advance  that  Mr.  Ruhmer  has  made 
in  producing  cells  which  respond  quickly  to  changes  in  illumination. 
In  the  older  types,  while  there  was  a  quick  and  very  large  drop  in 


resistance  when  first  exposed  to  the  light,  it  required  several  min- 
utes or  even  hours  for  the  cells  to  obtain  a  final  value  with  a  given 
illumination,  and  very  much  longer  time — in  some  cases  even  days 
— for  this  final  resistance  to  rise  again  to  the  original  when  the  cell 
was  placed  in  darkness. 

Curves  are  given  which  show  that  the  present  form  will  regain  its 
original  dark  resistance  within  less  than  15  minutes,  and  it  drops 
from  its  dark  to  its  light  resistance  on  exposure  to  light  even  more 
rapidly,  these  times  being  those  required  for  the  cell  to  make  its 
maximum  change  in  resistance.  When  the  exposures  to  light  and 
darkness  succeed  each  other  rapidly,  there  is  still  a  change  in  the 
cell  resistance,  this  being  well  shown  by  rotating  before  a  cell  a 
metal  disc  with  holes  in  its  periphery,  a  lamp  being  placed  on  the 
opposite  side  of  the  disc  from  the  cell.  If  a  battery  and  a  telephone 
receiver  are  now  put  in  the  cell  circuit  and  the  disc  revolved  at  a 
high  rate  of  speed,  a  musical  note  will  be  heard  in  the  telephone 
receiver  due  to  the  rise  and  fall  of  current  in  the  telephone  circuit 
because  of  the  rise  and  fall  of  resistance  of  the  selenium. 

Mr.  Ruhmer's  chief  object  in  making  his  investigations  seems  to 
have  been  the  production  of  apparatus  for  wireless  telephony,  using 
a  selenium  cell  as  a  receiver  of  light  rays  of  varying  intensity,  and 
supplying  some  transmitter  which  would  give  a  beam  of  light  whose 
intensity  would  vary  with  words  spoken  into  it  as  the  strength  of 
the  current  in  an  ordinary  telephone  circuit  varies  with  the  words 
spoken  into  the  transmitter.  As  the  transmitter,  Mr.  Ruhmer  uses 
in  place  of  the  silvered  flexible  diaphragm  employed  by  Graham 
Bell  "and  Sumner  Taintor,  the  varying  convexity  or  concavity  of 
which  threw  varying  amounts  of  light  on  a  selenium  receiver,  the 
so-called  speaking  arc  in  which  there  is  superimposed  on  the  con- 
tinuous current  through  an  electric  arc  the  undulatory  current  from 
a  telephone  transmitter  circuit,  under  which  conditions  the  arc  acts 
as  a  telephone  receiver  and  repeats  the  sounds  spoken  into  the 
transmitter.  As  this  action  of  the  arc  is  due  to  its  varying  heat 
with  currents,  there  is  an  accompanying  light  variation,  and  when 
this  is  thrown  on  the  selenium  receiver  it  will  cause  the  resistance 
of  the  selenium  to  vary  so  that  if  it  is  connected  in  a  circuit  with  an 
ordinary  telephone  receiver  and  battery  the  telephone  receiver  will 
reproduce  the  sounds. 

To  prove  that  the  transmission  is  by  light,  or,  at  all  events,  by 
actinic  rays,  Mr.  Ruhmer  placed  a  speaking  arc  before  a  modified 
cinematograph  and  obtained  photographic  records  showing  the  vary- 
ing light  intensities  corresponding  to  the  undulations  in  the  air 
caused  by  speed.  When  these  cinematograph  films  were  afterward 
placed  between  a  selenium  cell  and  a  steadily  burning  arc  lamp,  the 
successive  variations  in  the  strength  of  the  light  that  they  allowed  to 
pass  called  forth  corresponding  changes  in  the  resistance  of  the 
selenium  cell,  and  a  telephone  receiver  connected  in  circuit  with  the 
cell  reproduced  the  speech. 

It  is  claimed  that  this  curious  and  interesting  form  of  phonograph 
reproduces  words  with  extreme  distinctness,  the  articulation  being 
said  to  be  even  superior  to  that  in  ordinary  telephonic  transmission 
of  speech.  Using  the  speaking  arc  and  his  sensitive  cells,  Mr. 
Ruhmer  has  telephoned  over  distances  as  great  as  seven  kilometers, 
and  the  only  reason  that  tests  were  not  made  over  longer  distances 
was  that  there  was  no  way  in  which  he  could  further  separate  his 
stations.  Curiously  enough,  the  results  seem  to  show  that  trans- 
mission is  equally  satisfactory,  whether  made  in  broad  daylight,  at 
night  or  even  during  rain  and  fog.  It  would  seem  from  this  that 
the  ultra-violet  rays  play  an  importat.t  part. 


Armature  Windings  of  Direct-Current  Dynamos  :  Extension  and 
Application  of  a  General  Winding  Rule.    By  E.  Arnold.    Trans- 
lated from  the  German  by  Francis  B.  De  Gress.     New  York' 
D.  Van  Nostrand  Company.     124  pages,  146  illustrations.  Price, 
$2.00. 
This   is   a   highly  useful   book   to   anyone   whose   work   involves 
laying  out   armature  windings,   and  it   is  to  be   regretted    'hat   its 
translation  into  English  was  not  done  years  ago.     All  of  the  usual 
and   many   unusual   winding  schemes   are    described,    with   the   aid 
of  diagrams,  and  the  author  gives  a  general  formula  applying  to  all 
possible  windings,  and  the  value  of  the  constants  in  this  formula 
for  many  particular  cases.     About  the  only  deficiency  in  the  plan 
of  the  book  is  in  the  lack  of  comment  upon  the  relative  practical 
merits  and  disadvantages  of  the  various  windings ;  the  discussicm 
of  impractical  windings  might  profitably  have  been  omitted  to  make 
room  for  such  advisory  comment.     With  this  exception,  the  most 
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exacting  reader  will  have  hard  work  to  find  just  cause  for  criticism. 
Notwithstanding  that  eleven  years  have  passed  since  the  original 
German  edition  was  prepared,  the  book  covers  all  fundamental 
windings  that  are  used  in  present  practice. 


Directory  of  Electrical  Societies,  Etc. 


American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York. 

Engine  Builders'  Association,  D.  N.  McBrier,  Erie,  Pa.,  Secre- 
tary. Next  meeting  at  Sherry's,  New  York  City.  December  i  and  2. 
1902. 

Interstate  I.vdepf.ndent  Telephone  Association,  Secretary,  E.  M. 
Coleman,  Louisville,  Ky.  Next  meeting,  Chicago,  December  9,  10 
and  II,  1902. 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903. 

National  Electric  Light  Association,  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

Northwestern  Electrical  Association,  Secretary,  Thos.  R. 
Mercein,  Milwaukee,  Wis. 

Old-Time  Telegraphers'  and  Historical  Association,  Secre- 
tary, John  Brant,  195  Broadway,  New  York. 

The  Electrical  Trades  Society  (member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
Ne'w  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Annual  Convention  of  the  Electric  Storage  Battery 
Company. 


The  annual  convention  of  the  Electric  Storage  Battery  Company 
was  held  in  Philadelphia  on  October  13,  14,  15  and  16,  the  sessions 
being  held  at  the  Colonnade  Hotel.  On  Monday,  the  13th,  the  man- 
agers of  the  sales  offices  throughout  the  United  States  met  at  the 
factory,  and  a  tour  through  the  works  was  made.  A  luncheon  was 
served  at  the  factory,  and  then  the  staff  of  the  Battery  Company  and 
the  visiting  managers  of  the  sales  department  adjourned  to  the  Colon- 
nade Hotel,  and  after  an  address  of  welcome  by  the  president,  Mr. 
Herbert  Lloyd,  papers  were  read  by  Mr.  Charles  Blizard,  manager  of 
the  sales  department ;  Mr.  Walter  G.  Henderson,  secretary  and  treas- 
urer, and  Mr.  A.  B.  Stoughton,  general  counsel  of  the  company.  In 
the  evening  a  reception  was  held  by  the  president,  at  his  residence, 
which  was  attended  by  the  visiting  members  and  officers  of  the  com- 
pany. 

At  the  Tuesday  session,  papers  were  read  by  engineers  of  the  staff. 
On  Tuesday  evening  a  theatre  party  was  given  at  the  Chestnut  Street 
Theatre.  On  Wednesday,  papers  were  read  by  the  different  members 
of  the  staff. 

On  Wednesday  evening  a  banquet  was  given  at  the  Germantown 
Cricket  Club,  Manhein,  Philadelphia. 

The  banquet  hall  was  almost  completely  filled  by  one  large  oval 
table,  the  surface  cf  which  was  hidden  beneath  a  mass  of  choicest 
cut  flowers  and  beds  of  ferns.  Three  electric  signs,  reading,  "The  E. 
S.  B.  Co.,"  "1R88" — "1902,"  were  placed  on  the  walls,  and  a  menu  card, 
having  for  its  cover  a  small  facsimile  of  the  company's  price-list, 
together  with  an  embossed  card  bearing  the  Manheim  Cricket  Club's 
design  and  the  guest's  name  were  at  each  plate.  Between  the  various 
courses,  songs  were  rendered,  and  marvelous  telegraphic  despatches 
from  Siam,  Afghanistan,  Turkey  and  Sandwich  Islands  were  received 
on  a  special  wire.  Brief  addresses  by  the  president,  vice-president, 
secretary  and  manager  of  the  sales  department  were  made. 

Meetings  continued  on  Thursday  until  noon,  when  the  convention 
ended.  These  annual  conventions  of  the  staff  of  the  Electric  Storage 
Battery  Company  are  net  only  most  thoroughly  enjoyable  in  bringing 
together  the  different  sales  managers  and  the  corps  of  engineer's 
stationed  throughout  the  United  States,  but  have  been  found  to  be 
most  thoroughly  ir'structive.  and  it  is  a  feature  that  is  looked  for- 
ward to  annually  with  growing  interest,  bringing  in  touch,  as  it  does, 


the  representati\  es,  and  enabling  them  to  discuss  the  numerous  prob- 
lems which  are  met  with  in  their  work  in  different  localities. 

No  small  measure  of  the  successful  growth  of  the  Electric  Storage 
Battery  Company  can  be  attributed  to  the  loyalty  and  earnestness  of 
the  staff  in  their  several  fields  of  work  and  their  devotion  to  the 
company's  interests.  A  graceful  tribute  of  personal  appreciation  by 
his  corps  was  made  to  Mr.  Charles  Blizard,  manager  of  the  sales 
department,  in  the  presentation  to  him  of  a  handsome  watch. 


New  Intercommunicating  Telephone, 


A  new  switchless,  automatic,  intercommunicating  telephone,  which 
has  now  been  in  use  sufficiently  long  to  prove  its  durability,  is  being 
widely  introduced  by  the  De  V'eau  Telephone  Manufacturing  Com- 
pany, of  New  York  City. 


fig.  I. — switchless  telephone — desk  type. 

The  calling  up  of  the  station  desired  in  this  system  is  accomplished 
by  one  action,  namely,  the  pressing  of  the  button  bearing  that  designa- 
tion.    This  not  only  rings  the  bell  at  the  called  station,  but  auto- 


FIC.   2. — DETAILS   OF    MECHANISM — DESK    AND    ALL-METAL   WALL   TYPES. 

matically  selects  the  wire  of  the  individual  desired;  said  connection 
being  private,  and  remaining  set  until  the  receiver  is  hung  up,  when 
the  circuits  are  returned  to  normal  by  the  releasing  of  the  button. 
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The  release  of  the  button  is  accomplished  by  means  of  a  very  in- 
genious apparatus,  shown  in  Fig.  i.  In  this,  the  receiver  hook  engages 
a  release  which  allows  the  button,  which  had  hitherto  remained  de- 
pressed, to  come  back  to  its  normal  position.  As  will  readily  be 
seen,  this  does  away  with  the  switch,  which  had  to  be  returned  to 
zero  before  the  circuits  were  rendered  normal. 

All  the  De  Veau  telephones  are  now  equipped  with  the  company's 
new   transmitter,    which    is   of   the   Bell    solid-back   type.      The   re- 


magnet  in  the  receiver.     This  permits  the  instruments  to  be  pro- 
duced at  a  lesser  cost. 

These  instruments  are  made  up  in  either  antique  oak  or  ebony- 
finished  cabinets.  The  transmitter  is  heavily  nickel-plated,  and  on  the 
back  of  the  same  are  mounted  the  switch  hook  and  all  the  necessary 
contacts.  The  transmitter  is  of  the  company's  improved  long-distance 
type,  thousands  of  which  are  in  use  in  exchange  work.  The  receiver  is 
made  up  of  a  steel  shell,  over  which  is  forced  a  spun  brass  shell. 


FIG.  3. — ALL-METAL  SWITCHLESS  RESIDENCE  TELEPHONE. 

ceivers  are  of  the  clouble-pole  solid  type,  of  which  the  De  Veau  Com- 
psny  make  a  specialty.  In  these  receivers  the  outer  shell  is  cast 
around  the  magnets  so  as  to  make  a  solid,  permanent  adjustment, 
which  construction  gives  it  freedom  from  all  troubles  caused  by  ex- 
pansion and  contraction.  The  De  Veau  Telephone  Manufacturing 
Company  has  also  put  on  the  market  a  very  complete  line  of  high- 
grade  switchboard  and  long-distance  apparatus,  made  up  for  both 


FIG.   4. — AUTOMATIC   SWITCHLESS   TELEPHONE — WALL  TYPE. 

magneto  and  common-battery  systems.  These  combine  great  sim- 
plicity of  working  parts  with  a  maximum  strength  of  construction, 
and  a  very  handsome  appearance. 

The  accompanying  illustration  shows  also  the  all-metal,  flush  type 
of  the  De  Veau  automatic,  switchless  telephone;  here  the  nickel- 
plated  front  is  flush  with  the  wall  so  as  to  be  out  of  the  way,  and  at 
the  same  time  is  attractive  in  style. 


Simplified  Telephone  Apparatus. 


TELEPHONE. 

heavily  nickel  plated.  The  magnet  is  wound  with  silk  insulating  wire, 
and  the  receiver 'cord  is  supplied  with  an  anchor  loop,  which  makes  it 
impossible  to  run  down  the  batteries,  even  although  the  receiver  may 
not  be  placed  on  the  hook  when  the  parties  are  through  talking.  The 
instrument  is  also  supplied  with  a  high-grade  monitor  bell.  The  same 
grade  of  workmanship  enters  into  this  piece  of  apparatus  as  on  the 
company's  higher  grades  of  instruments. 

This  apparatus  is  designed  for  use  on  lines  of  1,000  feet  or  under 
although  it  is  possible  to  operate  it  perfectly  on  any  circuit  over 
which  one  can  ring  an  ordinary  vibrating  electric  bell,  or,  in  fact, 
as  far  as  any  battery-call  telephone.  It  is  also  adapted  for  use  in  hotel 
installations,  or,  in  fact,  anywhere  that  a  battery-cali  instrument  can 
be  used.  It  is  wired  up  for  use  with  but  two  instruments  on  the  same 
circuit,  but  may  be  wired  up  for  any  special  telephones  desired. 


Gas  Engine  Electrical   Generating  Plants. 


An  interesting  new  style  of  telephone  apparatus  has  been  put  on 
the  market  by  the  Connecticut  Telephone  and  Electric  Company,  of 
Meriden,  Conn.,  employing  neither  an  induction  coil  nor  a  permanent 


The  gas  engine  electrical  generating  plant  is  assuming  material  form 
in  several  recent  projects  for  the  utilization  of  gas  fuel  for  power  and 
lighting  purposes.  A  complete  equipment  of  gas  generators,  gas 
engines  and  direct-connected  generators  is  now  in  process  of  in- 
stallation in  several  important  American  industrial  establishments — 
namely,  the  Winchester  Repeating  Arms  Company,  New  Haven, 
Conn. ;  Atlantic  Refining  Company,  Philadelphia.  Pa. ;  Consolidated 
Industries  Company,  Batavia,  N.  Y.,  and  Rockland  Electric  Company. 
Hillburn,  N.  Y.  The  first  of  these  equipments  to  be  put  in  operation 
will  be  that  of  the  Winchester  Repeating  Arms  Company,  at  New 
Haven.  The  power  house  has  been  specially  designed  for  the  new 
gas  apparatus,  and  the  entire  power  for  manufacturing  and  lighting 
purposes  will  be  furnished  from  this  point.  The  engines  are  of  West- 
inghouse  make,  of  the  standard  vertical,  three-cylinder,  single-act- 
ing type,  aggregating  500  hp.  They  are  each  direct-connected  to 
250-volt  direct-current  generators,  and  are  furnished  with  gas  fuel 
from  Loomis-Pettibone  gas  generators  located  in  the  adjoining  pro- 
ducer room.     Two  additional  engines  of  the  vertical  type  are  em- 
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ployed  as  auxiliaries.  Suitable  gas  holders  are  provided  for  insur- 
ance of  continuity  and  uniformity  of  fuel  supply. 

The  power  station  of  the  Atlantic  Refining  Company  will  be 
equipped  with  a  new  type  of  Westinghouse  gas  engine  and  one  new 
to  American  practice — a  horizontal,  double-crank,  double-acting  en- 
gine. There  will  be  two  engines,  each  of  500  hp,  and  each  engine 
will  be  direct-connected  to  a  350-kw,  25-cycle,  three-phase  generator, 
arranged  for  parallel  operation.  The  engines  will  be  supplied  with 
a  rich  oil  gas  of  approximately  1,200  B.  T.  U.  per  cubic  foot. 

The  equipment  of  the  Consolidated  Industries  Company  is  of  par- 
ticular interest,  by  reason  of  the  arrangements  for  the  most  efficient 
utilization  of  the  fuel  supply.  The  plant  will  supply  three  products — 
metallurgical  coke,  fuel  gas  and  electricity.  A  special  process  will  be 
used,  yielding  metallurgical  coke,  and  fuel  gas  as  a  by-product.  The 
electricity  for  lighting  and  power  purposes  will  be  generated  at  a 
central  power  station,  employing  250-hp  gas  engines  of  the  new  hori- 
zontal, double-acting  type,  direct  connected  to  alternators  operating 
in  parallel  and  supplying  current  at  1,100  volts  to  the  distributing 
net-work.  A  smaller  generating  unit  will  also  be  used  for  light  loads. 
The  installation  is  an  instructive  application  of  processes,  having  for 
their  object  the  utilization  of  waste  products. 

Another  gas  power  enterprise,  and  one  capable  of  certain  ultimate 
development,  is  the  Rockland  Electric  Company,  which  together  with 
the  Ramapo  Iron  Works  and  the  Ramapo  Foundry  Company,  is 
comprised  in  the  Snow  interests.  The  installation  will  consist  of  an 
independent  gas  manufacturing  plant,  employing  the  Loomis-Petti- 
bone  process,  and  a  power  plant  containing  direct-connected  gas  en- 
gine generator  units.  The  producer  plant  will  supply  water  gas  to  the 
iron  plants  mentioned,  for  heating  and  metallurgical  purposes,  and 
electric  power  to  all  industrial  plants  in  the  vicinity,  including  the 
Mahwah  branch  of  the  Standard  Brake  Shoe  Company,  located  about 
four  miles  distant  from  Hillburn.  The  plant  will  also  supply  cur- 
rent for  lighting  throughout  the  Ramapo  Valley  district,  of  some 
14  miles  in  extent,  comprised  between  the  towns  of  Ridgewood,  N.  J., 
on  the  south  and  Hillburn,  N.  Y.,  on  the  north.  The  gas  engines 
installed  are  also  of  the  new  Westinghouse  horizontal,  double-acting 
type,  of  350  hp,  each  equipment  aggregating  1,200  bhp,  or  1,400  bhp 
maximum.  The  engines  are  direct  connected  to  polyphase  generators, 
and  constructed  to  operate  in  parallel.  A  128-hp  vertical  gas  engine 
unit  will  also  be  employed  for  carrying  light  loads,  and  assisting 
at  peak  loads.  A  small  amount  of  direct-current  power  will  be  fur- 
nished for  a  short  time  from  one  of  the  main  units,  which  will  be 
temporarily  a  direct-current  unit,  but  it  is  the  intention  to  ultimately 
replace  this  generator  by  an  alternating-current  generator,  thus  con- 
verting the  entire  plant  into  a  polyphase  gas  engine  central  station. 
All  of  the  machinery  for  these  four  installations  will  be  furnished 
and  erected  by  Westinghouse,  Church,  Kerr  &  Company,  engineers, 
New  York. 


The  ground  coal  is  stored  in  an  iron  storage  hopper,  or  tank,  above 
or  near  the  boiler.  An  air  pipe.  A,  is  connected  with  the  feeder  spout 
at  the  furnace,  and  above  the  boiler  in  the  breeching  or  stack,  a 
blower  fan  is  attached  to  this  pipe,  of  sufficient  size  to  furnish  the 
necessary  air  for  burning  the  coal  dust.  The  dust  is  conveyed  by  a 
special  worm  conveyor  from  the  bottom  of  the  storage  bin  to  a  spout, 
B.  The  speed  of  this  conveyor  controls  the  amount  of  coal  used,  and 
it  can  be  controlled  by  adjusting  a  friction  disc  From  the  con- 
veyor the  coal  is  fed  direct  to  the  air  spout,  A. 

Inside  of  this  spout  there  is  a  nozzle  which  concentrates  the  air  just 
as  it  strikes  the  coal  coming  down  from  the  convej'or,  which  gives  a 
thorough  mixture  of  the  coal  with  the  air,  and  at  the  same  time  pre- 
vents any  danger  of  clogging.  The  coal  is  caught  by  the  current  of 
air  and  blown  along  the  air  spout  to  the  furnace  spouL    Just  before 
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FUEL  FEEDER  AND  REGUL.MOR. 

entering  this  there  is  another  nozzle  having  a  concave  opening  or 
mouth,  so  that  the  dust  is  sprayed  upwards  against  the  arch  wall 
where  it  is  at  once  ignited.  This  feed  spout  is  bricked  in  and  well 
protected  so  that  ii  will  not  burn  out.  The  blast  of  air  continually 
passing  through  this  feeder  also  has  a  tendency  to  keep  it  cool,  so 
there  is  no  danger  of  burning.  At  various  places  in  the  air  pipe  there 
are  slides  or  valves  so  that  the  amount  of  air  may  be  regulated  to 
insure  perfect  combustion. 

Systems  of  conveyors  take  care  of  the  coal  from  the  time  it  is 
dumped  on  the  overhead  coal  pile  until  it  is  consumed  in  the  furnace, 
and  it  is  claimed  that  one  laborer  can  take  charge  of  the  entire  outfit. 
It  is  also  claimed  that  the  outfit  is  no  more  expensive  to  install  than 
any  ordinary  stoker  system,  and  the  power  required  to  operate  the 
various  parts  is  a  very  small  item  compared  with  the  saving  in  coal. 


The  C.  O.  Bartlctt  &  Snow  Company,  Cleveland,  Ohio,  is  intro- 
ducing a  system  invented  by  Messrs  Rowe  and  Bender,  for  burning 
soft  coal  without  the  production  of  smoke. 

In  designing  the  system,  the  inventors  held  that  three  principles 
must  be  considered  to  secure  absolutely  perfect  combustion.  First, 
the  coal  must  be  of  uniform  size — in  other  words,  it  is  impossible  to 
secure  the  same  results  from  burning  a  lump  of  coal  the  size  of  a 
man's  head  and  another  piece  tho  size  of  a  pea.  The  coal  must  be 
made  of  even  size  before  perfect  combustion  can  be  had.  Second, 
the  coal  must  be  of  equal  moisture,  for  the  same  results  cannot  be 
obtained  from  burning  coals  of  different  moisture.  "Run  of  mine" 
coal  containing  5  to  6  per  cent,  moisture  will  not  give  the  same  com- 
bustion as  slack  coal  containing  10  to  12  per  cent,  moisture.  Third, 
the  powdered  coal  must  be  burned  in  suspension.  If  it  is  swept  or 
pushed  into  the  furnace  the  heavy  particles  will  fall  to  the  bottom 
and  become  a  solid  clinker,  which  is  objectionable,  but  by  burning 
in  suspension,  perfect  combustion  is  obtained. 

Under  the  system  perfected  by  this  company,  the  cheapest  kind  of 
slack  coal  is  used.  It  is  first  dried  down  to  2  per  cent,  moisture,  in  a 
dryer  designed  for  the  purpose.  By  a  conveyor  it  is  taken  to  a  pul- 
verizer, which  grinds  it  down  to  80-mcsh  fine,  making  it  practically 
coal  dust.  It  is  then  conveyed  to  the  feeder  outfit,  which  is  the  novel 
feature  of  the  system.  The  details  of  construction  of  this  outfit  are 
shown  in  the  accompanying  drawing. 


Toy    Electric  Railway. 


The  coming  in  of  the  electrical  age  has  necessarily  been  accom- 
panied by  a  demand  for  electrical  toys,  and  among  the  most  popular 
of  these  are  electric  locomotives  and  trolley  cars.  Pretty  soon  we 
shall  see  toy  wireless  telegraph  apparatus.     Meantime,   the  Knapp 
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TOY  TROLLEY  C,\R  AND  BATTERY. 

Electric  and  Novelty  Company,  of  West  Fifty-first  Street,  New  York, 
has  brought  out  a  new  electric  railway  and  battery,  appropriately 
ready  for  the  holiday  trade.  It  is  neat  and  pretty,  as  will  be  seen. 
The  car  is  painted  in  three  colors.  The  motor  is  suspended  under 
the  car,  as  in  the  regular  car.  and  the  mechanism  is  sturdily  builL 
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Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Time  money  closed  at  5^ 
per  cent,  for  60  to  90  days'  endorsed  bills  receivable;  SV^  to  6  per 
cent,  for  others  not  so  well  known.  Lenders  are  firm  in  their  ideas  as 
to  rate,  yet  a  considerable  business  was  transacted.  In  the  stock 
market  further  liquidation  was  evident,  and  the  election  results  had 
little  effect.  The  pressure,  however,  relaxed  and  a  covering  of  shorts 
ensued,  based,  to  some  extent,  on  a  diminished  probability  of  gold 
exports.  The  market  was  irregular  and  narrow.  A  generally 
favorable  condition  of  trade  and  the  maintenance  of  railroad  earn- 
ings, with  prospects  of  a  further  increase  as  soon  as  the  movement  of 
new  corn  is  well  under  way,  are  cited  as  reasons  for  the  maintenance 
of,  if  not  the  improvement  in,  the  values  of  railroad  securities.  Man- 
hattan was  one  of  the  features,  and  sharply  advanced  from  135^  to 
^27y2>  it  being  claimed  that  a.  very  considerable  increase  was  taking 
place  in  the  earnings  of  the  company,  owing  to  the  practical  com- 
pletion of  the  electric  power  equipment  on  all  of  the  lines  of  the  sys- 
tem. United  States  Steel  stocks  sold  off  rather  sharply  for  a  time, 
it  being  claimed  that  concessions  as  to  prices  and  increasing  com- 
petition in  the  trade  were  bringing  out  long  holdings.  Comparatively 
little  attention  was  paid  to  other  industrials,  and  no  features  of  in- 
terest were  noted.  Tractions  were  weak  and  drooping.  Brooklyn 
Rapid  Transit  closed  at  the  lowest  quotation — 60 — being  a  net  loss 
of  2%  points.  This  stock  reached  63^  at  one  time  during  the  week. 
Metropolitan  Street  Railway  also  closed  at  the  lowest  figure,  namely, 
i38H>  being  a  net  loss  of  2J4  points.  All  of  the  electrics  showed  de- 
creases; General  Electric  closed  at  180,  after  reaching  187,  being  a 
net  loss  of  6  points,  the  closing  quotation  being  also  the  lowest. 
Westinghouse  closed  at  212,  thereby  lojing  i^  points ;  Western  Union 
90^,  a  loss  of  ^  of  a  point.  Commercial  Cable  closed  at  175,  a  net 
loss  of  2  points.  Following  are  the  closing  quotations  of  November 
II : 

NEW    YORK. 

Nov.  3.  Nov.  II.  Nov.  3.  Nov.  II. 

American  Tel.  &  Cable..   90  90  General    Electric    i8s}4  ^77 

American  Tel.   &  Tel...  163  —  Hudson  River  Tel —  — 

American   Dist.  Tel 38  36  Metropolitan   St.   Ry....i40  1365^ 

Brooklyn   Rapid  Transit.  62 J4  59^  N.   E.   Elec.  Veh.  Trns..  —  — 

Commercial  Cable —  —  N.    Y.    &   N.    J.   Tel —  163 

Electric    Boat    19  20  N.   Y.    E.    V.   T.   Co 12  loj^ 

Electric  Boat  pfd 35  35  Tel.   &  Tel.   Co.   Am —  — 

Electric  Lead   Reduc'n..     35^  —  Western  Union  Tel 91 J4  89 

Electric    Vehicle     4^  4  Westinghouse    Com 212  199 

Electric  Vehicle  pfd 9  10  Westinghouse    pfd 211  201 

BOSTON. 
Nov.  3.  Nov.  II.  Nov.  3.  Nov.  11. 

American    Tel.    &    Tel..i64j^      161  Western  Tel.  &  Tel.  pfd  —  99 

Cumberland   Telephone..   —          125  Mexican  Telephone    ....      2%  2^ 

Edison  Elec.  Ilium —         2655^2  New  Eng.  Telephone. ...  1373^  137 

General    Electric    —         178  Westinghouse    —  95 

Western   Tel.   &  Tel —           27  Westinghouse  pfd  —  95 

PHILADELPHIA. 

Nov.  3.  Nov.  II.                                              Nov.  3.  Nov.  11. 

American    Railways —           5454  Phila.  Traction   98  98 

Elec.  Storage  Battery...   84           8i*  Phila.    Electric    9  8^ 

Elec.   Storage   Bat'y  prd.  —          —  Pa.  Elec.  Vehicle   —  — 

Elec.   Co.  of  America...     9%         g'A  Pa.    Elec    Vehicle    pfd..  —  — 
CHICAGO. 

Nov.  3.  Nov.  II.                                            Nov.  3.  Nov.  11. 

Central  Union  Tel —          —  National  Carbon  pfd —  100 

Chicago  Edison —         174  Northwest    Elev.    Com..  —  — 

Chicago    City    Ry 212         210  Union     Traction     i7/4*     15 

Chicago   Tel.   Co —           —  Union     Traction     pfd....    47  45 

National   Carbon    —  — 

*  Asked. 

DIVIDENDS.— The  directors  of  Niles-Bemont-Pond  have  de- 
clared the  regular  quarterly  dividend  of  lYz  per  cent,  on  the  preferred 
payable  November  15.  The  directors  of  Pratt  &  Whitney  have  de- 
clared the  regular  quarterly  dividend  of  ij^  per  cent,  on  the  pre- 
ferred stock,  payable  November  15.  American  Railways  directors 
have  declared  a  quarterly  dividend  of  i^  per  cent.  This  increases  the 
dividend  basis  from  5  to  6  per  cent.  The  American  Railways  Com- 
pany's surplus  now  amounts  approximately  to  $380,000,  or  about  10 
per  cent,  of  the  capital,  without  allowing  for  quarterly  dividend  of 
i^  per  cent,  just  declared.  The  gross  earnings  for  the  three  r.^.onths 
ending  September  30  were  $353,193.  an  increase  over  the  same  quarter 
of  the  preceding  year  of  $90,251.  The  directors  of  Brooklyn  Union 
Elevated  have  declared  a  regular  dividend  of  iH  per  cent,  and  H 
per  cent,  extra  on  preferred  stock,  payable  December  31,  to  stock- 
holders of  record  December  23.  The  last  regular  dividend  declared 
on  the  preferred  stock  was  i  per  cent.  Hereafter  the  dividend  will 
be  declared  semi-annually.  At  the  meeting  of  the  United  States  and 
Hayti  Cable  Company,  an  annual  dividend  of  5%  per  cent,  was  voted 
on  the  preferred  stock. 


TELEPHONE  GROWTH.— October  was  the  best  month  Chicago 
P.ell  Telephone  ever  had.  The  net  gain  was  2,940  telephones,  making 
the  total  in  the  city  about  58,000,  or  a  gain  of  29,oo(j  since  President 
Sabin  commenced  his  aggre-ssive  campaign.  The  Western  Telephone 
Company  is  planning  to  spend  $1,000,000  during  the  coming  year  on 
its  southwestern  property,  mostly  for  new  extensions,  and  it  will 
make  proportionately  large  expenditures  on  its  other  properties.  The 
earnings  of  the  company  are  making  steady  and  satisfactory  gains, 
and  the  outlook  for  the  coming  year  is  that  a  record-breakmg  revenue 
will  be  secured. 

MINORITY  STOCKHOLDERS  OF  MICHIGAN  TELE- 
PHONF.- Minority  stockholders  of  the  Michigan  Telephone  Com- 
pany, representing  about  $200,000  of  stock,  have  formed  a  protective 
committee,  consisting  of  Charles  F.  Hammond,  of  Detroit ;  Samuel 
T.  Douglas,  of  Detroit,  and  George  W.  Patterson,  of  Ann  Arbor,  to 
take  such  protective  action  as  shall  be  considered  advisable  in  behalf 
of  stockholders.  Depositors  under  this  plan  are  assessed  25  cents 
per  share  for  expenses. 

ST.  JOSEPH  (MO.)  DEAL.— E.  W.  Clark  &  Co.,  of  Philadelphia, 
have  bought  up  and  consolidated  the  street  railways  and  gas  and 
electric  companies  of  St.  Joseph,  Mo.  They  propose  to  spend  $400,000 
in  improvements  and  extensions,  and  propose  to  sell  the  preferred 
slock,  paying  5  per  cent,  dividends,  with  a  handsome  bonus  of  com- 
mon stock.     St.  Joseph  is  the  third  city  of  Missouri. 

GENERAL  ELECTRIC  ORDERS.— According  to  the  Wall 
Street  Journal,  General  Electric  people  state  that  there  is  no  let-up 
in  the  contracts  for  new  business.  The  company  is  now  taking 
orders  at  the  rate  of  between  $800,000  and  $900,000  per  week,  and  are 
sold  far  ahead  into  1903. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Satisfactory  trade  reports  continue 
to  be  received  by  the  mercantile  agencies.  Jobbing  trade  was  active, 
at  most  markets  exceeding  last  year's.  Spring  sales,  says  Bradstreet's, 
are  of  good  volume,  indicating  confidence,  and  enormous  shipments 
of  all  classes  of  merchandise  have  congested  the  railroads,  already 
fully  occupied  in  trying  to  move  supplies  of  fuel  to  consumers  and 
crops  to  the  market.  Good  collections  are  the  rule,  few  exceptions  to 
this  being  noted,  and  those  only  where  rapid  marketing  of  grain  has 
been  interfered  with,  or  retail  demand  for  heavy  goods  has  been  held 
in  abeyance.  The  railway  earnings  for  October  were  4.8  per  cent, 
larger  than  last  year,  and  14.2  per  cent,  above  1900.  Irc«i  and  steel 
show  little  change.  Steel  rail  makers  are  still  busy,  and  an  immense 
tonnage  will  have  to  be  carried  over  into  next  year.  Car  builders  are 
purchasing  large  quantities  of  plates  for  next  year.  Many  furnaces 
have  been  compelled  to  bank  because  of  the  poor  receipts  of  coke, 
and  there  is  little  evidence  of  im.provement  in  the  railway  situation, 
motive  power  being  utterly  inadequate.  The  copper  market  was 
very  dull,  and  prices  continued  downward.  Business  was  light,  both 
for  home  consumption  and  export.  The  following  are  the  ruling 
quotations:  ii.62^Sc.  to  11.87HC.  for  Lake;  11.60c.  to  11.70c.  for  elec- 
trolytic and  casting  stoc':,  and  iic.  for  standard.  The  number  of 
business  failures  during  me  week  ending  November  6,  as  reported 
by  Bradstreet's.  number  148,  as  against  194  of  the  previous  week, 
and  191  the  corresponding  week  last  year. 

THE  SHERWIN-WILLIAMS  PAINT  COMPANY,  of  Cleve- 
land, Ohio,  is  equipping  all  its  works  for  electric  pow.r  distribution. 
It  recently  purchased  for  its  Cleveland  works  three  alternating-cur- 
rent generators  of  150-kw,  120-kw  and  75-kw  capacity,  respectively, 
and  about  500  horse-power  in  induction  motors,  which  will  be  used 
to  drive  all  its  paint  and  varnish  making  machinery.  It  has  also 
equipped  its  Newark,  N.  J.,  works  with  one  75-kw  alternating-current, 
engine-type  generator,  and  a  number  of  motors,  and  is  about  to  install 
a  duplicate  plant  at  the  same  works.  At  Pullman,  111.,  it  is  putting 
in  a  i20-kw  alternating-current  generator  ai.d  one  of  loo-kw,  and 
about  200  hp  in  induction  motors.  The  electrical  apparatus  for  the 
several  plants  is  being  furnished  by  the  Westinghouse  Electric  and 
Manufacturing  Company. 

THE  UNITED  STATES  COAL  COMPANY  is  about  to  equip 
its  soft  coal  mines,  at  Dillonvale,  Jeflferson  County,  Ohio,  with  elec- 
trical machinery,  and  for  that  purpose  has  recently  purchased  from 
the  Westinghouse  Electric  and  Manufacturing  Company  two  150-kw, 
550-volt,  direct-current  generators  and  two  lo-ton  mining  locomotives. 
Electric  power  will  be  used  for  the  operation  of  the  locomotives  and 
other  mining  machinery. 
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EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following 
are  the  exports  of  electrical  materials  and  machinery  from  the 
port  of  New  York  for  the  week  ended  November  i :  Argentine 
Republic— 36  pkgs.  material,  $1,316;  2  pkgs.  machinery,  $151. 
Antwerp— 6  pkg.s.  machinery,  $425;  38  pkgs.  material,  $1,800. 
British  Possessions  in  Africa— 87  pkgs.  material,  $1,274.  Bou- 
logne—8  pkgs.  material,  $100.  Barcelona— i  pkg.  material,  $39. 
British  East  Indies— 3  pkgs.  machinery,  $237;  8  pkgs.  material, 
$270.  Brazil— SI  pkgs.  material,  $2,265;  233  pkgs.  machinery, 
$6,966.  British  West  Indies— i  pkg.  machinery,  $150;  16  pkgs. 
material,  $254.  Bremen— 2  pkgs.  machinery,  $175.  Central 
America— 51  pkgs.  material,  $132.  Cuba— 25  pkgs.  material,  $790. 
China— 12  pkgs.  material,  $470.  Copenhagen— i  pkg.  machinery, 
$20.  Dresden— 2  pkgs.  material,  $141.  Glasgow — i  pkg.  ma- 
chinery, $50.  Havre— 44  pkgs.  machinery,  $775;  43  pkgs.  ma- 
terial, $758.  Hamburg— 27  pkgs.  material,  $2,373.  Japan— 75 
pkgs.  machinery,  $8,779;  43  pkg-.  material,  $1,381.  Konigsburg— 
3  pkgs.  material,  $263.  Liverpool— 182  pkgs.  machinery,  $11,378. 
London— 131  pkgs.  machinery,  $2,358;  4  pkgs.  material,  $265. 
Manchester — 120  pkgs.  machinery,  $22,892;  21  pkgs.  material, 
$2,332.  Mexico— 2  pkgs.  machinery,  $300;  12  pkgs.  material,  $467- 
Malta— 12  pkgs.  material,  $125.  Marseilles— 25  pkgs.  machinery, 
$175.  Newcastle — i  pkg.  machinery,  $300.  Preston — i  pkg.  ma- 
terial, $48.  Peru— 2  pkgs.  material,  $57.  Philippine  Islands — 34 
pkgs.  material,  $1,689.  Rotterdam— 5  pkgs.  material,  $200. 
Southampton— 36  pkgs.  rnatcrial,  $3,359)  7  pkgs.  machinery,  $560. 
Stockholm- 1  pkg.  machinery,  $700.  Trieste — 13  pkgs.  ma- 
chinery, $5,793.  Uruguay— 3  pkgs.  machinery,  $61.  U.  S.  Co- 
lombia—11  pkgs,  material,  $158.  Venezuela— 42  pkgs.  material, 
$297. 

ORDERS  FOR  SUBWAY  CARS.— Mr.  E.  P.  Bryan,  the  general 
manager  of  the  Interborough  Construction  Company,  which  has  the 
building  and  operating  of  the  Manhattan  tunnel,  has  given  the  first 
order  to  a  St.  Louis  firm  for  the  cars  that  are  to  be  used  in  the  sub- 
way in  Manhattan.  Owing  to  the  lack  of  time  in  which  the  fire- 
proofed  wood  could  be  furnished,  these  cars  are  to  be  made  fire- 
proof by  the  use  of  asbestos.  The  general  plan  in  this  respect  is 
that  all  electrical  wires  and  other  parts  from  which  danger  of  fire 
might  arise  are  to  be  either  encased  or  covered  within  grooves  of  as- 
bestos. Mr.  Bryan  was  informed  that  Charles  T.  Yerkes  had  cabled 
to  the  United  States  from  London  that  he  had  given  his  first  order 
for  the  cars  in  the  London  subway,  and  there  will  be  a  good-natured 
rivalry  between  the  two  companies  as  to  the  excellence  of  the  cars 
and  the  quickness  with  which  they  can  be  made.  Mr.  Yerkes  stated 
in  his  cablegram  thai  he  had  decided  to  use  fire-proofed  woods,  treated 
by  an  electrical  process.  Mr.  Bryan,  in  speaking  of  the  cars,  said : 
"We  had  intended  using  fire-proofed  woods,  as  Mr.  Yerkes  has  de- 
cided to  do,  but  found  eventually  that  it  would  be  impossible.  We  had 
tests  made  of  all  sorts  and  conditions  of  woods,  and  practically  de- 
cided to  use  the  electric  fire-proofed  woods  which  stood  the  best 
tests  of  all,  but  then  came  a  stumbling  block  in  the  shape  of  the  fact 
that  in  all  probability  the  woods  could  not  be  treated  and  ready  for 
use  in  time  for  us  to  use  them  on  the  cars  which  will  be  needed  by 
next  October.  So  those  the  first  order  provides  for  will  contain  only 
metal  covered  woods  and  asbestos.  In  all  probability  when  our  second 
order  is  given  we  will  follow  Mr.  Yerkes's  example  and  have  the 
electrically  treated  wood.' 

ORDERS  FOR  CRANES  AND  HOISTS.— The  crane 
and  hoist  demand  is  in  excellent  condtion,  as  reported  by 
Pawling  &  Harnischfegcr,  Milwaukee,  Wis.  They  advise  of 
their  recent  booking  of  such  orders,  as  follows :  Baldwin 
LocnnK)tive  Works,  Pliiladclphia,  two  lo-ton  cranes;  Manitowoc 
Steam  Boiler  Works,  Manitowoc,  Wis.,  one  35-ton  crane:  Consoli- 
dated Railways,  Light  and  Power  Company,  Wilmington,  N.  C,  one 
lo-ton  crane;  Pcnn.'-ylvania  Lines  West  of  Pittsburg,  Ft.  Wayne,  Ind., 
one  iJ/2-ton  hoist;  The  Lorain  Steel  Company,  Johnstown.  Pa.,  one 
7-ton  crane;  American  Sheet  Steel  Company.  Cambridge,  Ohio,  one 
5-ton  crane;  lU-rliii  Machine  Works,  Beloit,  Wis.,  one  ij/j-ton  hoist; 
The  Lorain  I-'oundry  Company,  Lorain,  Ohio,  one  5-ton  crane;  Allis- 
Chalmers  Company,  Chicago  (for  export),  one  30-ton  crane  with  4- 
ton  auxiliary  hoist;  Colcan  Implement  Company,  Peoria,  111.,  one  10- 
ton  crane;  Allis-Chalmcrs  Company,  Eraser  &  Chalmers"  Works, 
Chicago,  one  30-ton  crane,  with  8-ton  auxiliary  hoist;  Gruson  Iron 
Works,  Eddystonc,  Pa.,  one  20-ton  crane;  Isaac  G.  Johnson  &  Co., 
Spuytcn  Dtiyvil,  N.  Y.,  one  3-ton  hoist:  Allis-Chalniers  Company, 
Chicago,  one  5-ton  crane;  Chicago,  Mihva\ikec  and  St,  Paul  Railway, 
West  Milwuakec  shops,  one  25-ton  crane. 

ST.  LOUIS  MUNICIPAL  PLANT— The  city  of  St.  Louis  will 
shortly  try  an  experiment  in  public  ownership.  Two  electric  lighting 
plants,  owned  and  operated  by  the  city,  will  be  running.  President 
Phillips,  of  the  Board  of  Public  Improvements,  has  prepared  plans, 
to  be  approved  by  the  board,  for  the  plants.  Bids  will  be  let  at  once. 
One  plant  is  to  be  operated  at  the  City  Hall,  lighting  that  building, 
the  old  City  Hall,  the  four  courts,  the  Court  House  and  Engine  Com- 


pany No.  6.  The  other  plant,  located  at  the  insane  asylum,  will  fur- 
nish light  for  that  institution,  the  poorhouse,  the  female  hospital  and 
Engine  Company  No.  35.  The  construction  of  the  two  plants  will 
cost  $45,000.  Heretofore  the  city  has  paid  $35,000  a  year  for  lighting 
the  public  institutions  named.  The  usual  flimsy  calculations  are  put 
forward  to  show  the  saving  that  will  be  made. 

AFTER  AUSTRALIAN  TRACTION  CONTRACTS.— The  elec- 
trical engineering  and  contracting  firm  of  Noyes  Brothers,  Melbourne 
and  Sydney,  Australia,  which  represents  the  Westinghouse  interests 
in  the  Antipodes,  and  O.  Hoes,  Australasian  representative  of  the 
British  Brush  Electric  Engineering  Company,  Limited,  controlled 
by  the  British  Electric  Traction  Company,  Limited,  are  reported  to 
be  negotiating  for  the  important  contract  for  the  construction  of  some 
50  miles  of  electric  lines  in  the  suburbs  of  Melbourne.  It  is  proposed 
to  build  a  road,  to  be  operated  between  Brighton  and  St.  Kilda,  and 
another  from  Newmarket  to  Essenden.  A  conference  of  municipalities 
south  of  the  Yarra  is  also  to  be  convened,  for  the  purpose  of  con- 
sidering a  scheme  of  electric  tramways  to  be  carried  out  as  municipal 
undertakings. 

RECENT  BALL  ENGINE  ORDERS.— A  direct-connected  ex- 
citer unit  has  been  installed  by  the  Cedar  Rapids  Electric  Light  and 
Power  Company,  Cedar  Rapids,  Iowa.  The  Ball  Engine  Company, 
Erie,  Pa.,  furnished  the  engine.  The  Miehl  Printing  Press  Manu- 
facturing Company,  Chicago,  111.,  has  recently  placed  in  operation  a 
300-hp  engine,  built  by  the  Ball  Engine  Company.  The  Stromberg 
Electric  Light,  Heat  and  Power  Company,  Stromberg.  Neb.,  recently 
put  in  operation  a  Ball  engine.  The  Williams  Coal  Company,  Mc- 
Henry,  Ky.,  has  recently  started  an  electrical  unit  of  200  hp.  The 
engine  was  furnished  by  the  Ball  Engine  Company,  and  the  gener- 
ator by  the  General  Electric  Company. 

HALL  SIGNAL  PLANT.— The  Hall  Signal  Company  will  enlarge 
its  plant,  located  at  Garwood,  N.  J.,  in  the  near  future.  When  the 
extension  is  completed  the  capacity  for  manufacturing  railroad  signals 
will  be  nearly  doubled.  The  cost  of  the  improvements  contemplated 
will  amount  to  at  least  $50,000,  which  sum  when  paid  will  be  appropri- 
ated out  of  current  earnings.  It  is  officially  stated  that  business  has 
expanded  so  rapidly  that  the  company's  facilities  for  manufacturing 
have  become  inadequate.  Deliveries  have  been  delayed  in  some  cases 
for  months.  It  is  expected  that  with  the  increased  facilities  less 
trouble  will  be  had  in  making  deliveries  according  to  contract. 

EXPORTS  OF  MANUFACTURES.- The  exports  of  manufac- 
tures from  the  United  States  in  the  nine  months  ending  with  Septem- 
ber, 1902,  are  larger  than  those  in  the  corresponding  period  of  any 
other  year  in  the  history  of  the  country,  with  the  single  exception  of 
1900-.  The  total  for  the  nine  months  is  $311,302,441,  against  $298,660.- 
551  in  the  corresponding  months  of  last  year,  and  $338,678,243  in  the 
corresponding  months  of  1900.  Comparing  1902  with  1892,  the  in- 
crease is  nearly  200  per  cent.,  the  figures  of  1892  being  $111,290,024; 
while  comparing  1902  with  1888,  the  growth  in  nine  months'  exporta- 
tions  of  manufactures  is  from  $99,840,074  to  $311,302,  441. 

GERMANS  GET  VALPARAISO  TRACTION  CONTRACT— 
The  contract  for  the  construction  and  operation  of  the  Valparaiso, 
Chili,  electric  traction  system  has  been  awarded  jointly  to  the  Alle- 
gemeine  Electritaats  Gesellschaft  and  Schuckert  &  Company,  botli  of 
Berlin,  Germany.  The  existing  horse-car  line — the  Ferro  Carril 
Urbano — is  to  be  converted.  Its  length  is  about  eight  miles.  A  new 
road,  about  10  miles  in  length,  is  to  be  constructed  from  the  City  of 
Vali)araiso  and  its  principal  suburb,  Vina  del  Mar. 

ANOTHER  LIGHT  AND  POWER  PLANT  FOR  MEXICO  — 
Senor  Vicente  \^icgra,  an  extensive  land  owner  in  the  State  of 
Jalisco,  Mexico,  is  about  to  let  contracts  for  the  equipment  of  an 
electric  plant  which  is  to  be  constructed  in  the  town  of  Tamazula 
(le  Gordiano.  The  plant  will  be  used  for  both  light  and  general  power 
l)urposes. 

MEXICAN  HYDRAULIC  PLANT— Senor  Felipe  Rocha.  of  the 
City  of  Mexico,  proposes  to  construct  an  hydraulic  plant  on  the 
River  Tepic,  at  a  point  called  El  Salto,  about  two  miles  from  the 
City  of  Tepic.  Mexico,  to  furnish  power  for  lighting,  and  to  supply 
current  for  operating  various  manufacturing  plants  in  the  immediate 
vicinity. 

EQUIPMENT  PENDING  FOR  MEXICAN  TRAMWAYS.— 
The  Mexico  Electric  Tramways,  Limited,  of  the  City  of  Mexico.-  of 
which  A.  E.  Worswick  is  the  chief  engineer,  is  about  to  make  pur- 
chases of  further  equipment  in  the  United  States.  A  portion  of  the 
road  is  to  be  laid  in  double  track. 

NEW  YORK  TELEPHONE  COMPANY  added  over  5,000  new 
subscribers  in  October,  making  a  total  of  over  100,000  Bell  sub- 
scribers in  its  territory:  and  it  also  opened  a  commodious  new  ex- 
change, "Morningside."  for  the  benefit  of  its  upper  West  Side  patrons. 

ST.  PAUL  TROLLEY  SHOPS— St.  Paul  dispatches  states  that 
the  Twin  City  Rapid  Transit  Company  has  acquired  title  to  a  tract 
of  land  in  that  city,  on  which  the  company  proposes  to  erect  shops 
that  w  ill  add  greatly  to  its  facilities  for  building  and  repairing  cars. 
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The  telephone. 


LITTLE  ROCK,  ARK. — It  is  announced  that  the  Southwestern  Telegraph 
and  Telephone  Company  proposes  to  build  a  telephone  line  from  Memphis, 
Tenn.,  to  Jonesboro  and  other  points. 

LOS  ANGELES,  CALIF.— Bids  will  be  received  by  the  Board  of  Super- 
visors in  Los  Angeles,  Calif.,  for  telephone  franchises  in  Covina,  Rowland, 
Glendora  and  Lardsburg  up  to  2  P.  M.,  Nov.  24.  C.  W.  Bell  is  the  County 
Clerk. 

SAN  FRANCISCO,  CALIF.— The  Commercial  Pacific  Cable  Company  has 
completed  its  6-mile  underground  conduit  from  the  ocean  beach  at  San  Fran- 
cisco to  the  Postal  Telegraph  Company's  main  office  on  Market  Street,  whence 
the  cable  will  be  operated.  The  land  wire  will  be  at  once  drawn  in  to  the 
conduit,  which  consists  of  a  three-inch  wrought  iron  pipe  buried  about  two 
feet.  The  cable  ship  is  expected  during  the  present  month  and  if  the  weather 
conditions  are  favorable  for  laying  the  cable,  commercial  business  should  be 
carried  on  before  Christmas. 

DENVER,  COLO. — Promoters  of  the  new  telephone  company  will  ask  for 
a  franchise  in   this  place.     H.   H.  Hake,  of  this  city,  is  interested. 

WASHINGTON,  GA.— The  Wilkes  Telephone  and  Electric  Company,  of 
Washington,  Ga.,  has  just  completed  long  distance  lines  to  a  number  of  nearby 
towns.  The  Soutliern  Bell  has  also  completed  a  line  to  this  city,  connecting 
with  its  long  distance  service. 

LEWISTON,  IDAHO. — The  Nezperce  Co-operative  Telephone  Company  has 
completed  its  line  from  Mohler  to  Culdesac,  connecting  with  the  Lewiston 
line  direct. 

GREER,  IDAHO. — The  Greer-Pierce  City  Telephone  Company  has  completed 
the  construction  of  the  line  to  Pierce  and  the  line  is  now  giving  excellent 
service.  Mr.  Dulmage,  the  proprietor,  is  now  extending  the  line  from  Greer 
to  Orofino.  At  Orofino  the  line  will  connect  with  the  Inland  Telephone  Com- 
pany. The  Greer-Pierce  Company  will  soon  commence  construction  work  on 
four  miles  of  line  from  Greer  to  connect  with  the  Ramey  line  which  taps 
the  entire  reservation. 

LEROY,  ILL. — The  Leroy  Telephone  exchange  and  toll  lines  have  been 
sold  to  T.  L.  Parks. 

LOVINGTON,  ILL. — The  Argenta  Telephone  Co.,  has  been  purchased  by 
L.  Gerber,  P.  E.  Gerber  and  S.  O.  Hilbrant. 

PEARL  CITY,  ILL.— The  Pearl  City  Independent  Telephone  Company, 
capital  $is,ooo,  has  been  incorporated. 

WARSAW,  ILL. — A  franchise  has  been  granted  to  M.  T.  Chenoweth  on 
behalf  of  the  Farmers'  Telephone  Company,  to  construct  a  telephone  line 
in  this  place. 

SPICELAND,  IND.— Griffin  &  Ratliff  will  extend  their  telephone  lines  to 
connect  Painters,  Wiggs  and  other  towns. 

INDIANAPOLIS,  IND.— The  Home  Telephone  Company,  of  West  College 
Corners,  has  been  incorporated.  The  capital  stock  is  $4,000.  The  directors  are 
Charles  Stout,  J.  C.  Barkney  and  W.  H.  Hawley. 

GAS  CITY,  IND.— The  Home  Telephone  Company,  of  Gas  City  and  Jones- 
boro, have  filed  articles  of  incorporation  with  the  Secretary  of  State.  The 
capital  stock  is  $50,000,  but  this  will  be  subsequently  increased.  The  directors 
are  E.  H.  Neal,  Fred  Schroeder,  C.  H.  Holson,  W.  G.  Woodard  and  K.  V. 
Haymaker. 

SHENANDOAH,  lA. — The  Independent  Mutual  Telephone  Company  is 
building  a  telephone  line  here. 

BANCROFT,  lA. — The  Kossuth  Telephone  Company  has  purchased  the 
Algona  exchange  and  will  connect  it  with  the  rural  lines  being  built  in  the 
county. 

ATCHISON,  KAN. — A  new  independent  telephone  exchange  has  been  in- 
corporated at  this  place. 

LOUISVILLE,  KY.— The  Marshall  County  Telephone  Company,  capital 
$5,000,  has  been  organized. 

NEW  ORLEANS,  LA.— The  strike  of  the  linemen  of  the  Cumberland  Tel- 
ephone Company  which  has  been  in  progress  for  the  past  three  months  has  been 
settled  through  the  efforts  of  Railroad  Commissioner  Sims.  It  is  stated  that 
the  men  accepted  the  company's  terms. 

ROCKLAND,  ME. — A  franchise  has  been  granted  the  Knox  Telephone 
Company  to  construct  a  telephone  system  here. 

AUGUSTA,  ME. — The  Crosby  Telephone  Company,  of  Augusta,  has  been 
incorporated  with  a  capital  of  $10,000.  Byron  Boyd  is  president  and  M.  W. 
Crosby,  treasurer. 

CARLETON,  MICH. — At  the  annual  meeting  of  the  People's  Telephone 
Company  these  officers  were  elected:  Joseph  Waltz,  president;  F.  L.  Edwards, 
secretary  and  treasurer;  directors:  Joseph  Waltz,  Earl  Gildsmith,  Wayne;  Jesse 
Butler,  Willow;  T.  J.  A.  Milliken,  New  Boston,  and  F.  L.  Edwards,  Ca'leton. 
The  company  will  make  some  improvements. 

MISSOULA,  MONT.— The  Rocky  Mountain  Bell  Telephone  Company  has 
let  a  contract  for  1,000  poles  to  be  used  in  the  reconstruction  of  the  long 
distance  line  between  this  city,  Butte  and  Helena.  It  will  string  two  new  wires, 
one  direct  to  Butte  and  one  to  Helena. 

YORK,  NEB. — E.  W.  Barnes,  of  the  American  Telephone  Company,  is  en- 
deavoring to  secure  a  franchise  to  put  in  an  independent  exchange  in  York. 
FREMONT,  NEB. — The  directors  of  the  Fremont  Telephone  Company  will 
issue  an  additional  $10,000  worth  of  stock  to  build  forty  miles  of  rural  lines 
into   Saunders   County. 


RENO,  NEV. — Sixty  new  telephones  have  been  placed  in  u»c  in  Reno  in 
the  past  three  weeks  and  the  local  exchange  now  numbers  more  instruments 
than  the  rest  of  the  Sute  combined. 

BI.VGHAMTON,  N.  Y. — New  York  State  Telephone  is  now  in  possession  of 
the  Binghamton  Telephone  Company  through  transfer  of  the  stock  of  the  latter. 

CHARLOTTE,  N.  C— The  Southern  Bell  Telephone  Company  has  ordered 
the  necessary  material  for  placing  its  wires  underground. 

NORWALK,  OHIO.— The  Local  Telephone  Company,  of  Norwalk,  has  in- 
creased its  capital  from  $250,000  to  $400,000. 

PARKMAN,  OHIO.— The  Parkman  Telephone  Company  has  been  incor- 
porated with  a  capital  of  $996,  by  H.  H.  Jones,  W.  C  Pay,  A.  C.  Wiggant, 
C.  M.  Bundy  and  Frank  Owen. 

AKRO.V,  OHIO.— The  Akron  People's  Telephone  Company  has  paid  iu 
second  quarterly  dividend  of  one  per  cent.  At  present  the  company  is 
earning  7  per  cent,  on  its  capital  stock,  although  it  has  been  in  operation  only 
about  two  years.  The  gross  earnings  for  September  were  $6,413;  operating 
expenses,   $3,320;  interest  on  bonds,  $1,390;  net  for  stock,  $1,793. 

TOLEDO,  OHIO.— The  plant  of  the  Toledo  Home  Telephone  Company  was 
formally  turned  over  by  the  Central  Construction  Company  on  November  3. 
At  the  meeting  of  stockholders  on  that  day  a  plan  was  formulated  for  pooling 
the  stock  to  prevent  it  from  falling  into  the  hands  of  a  rival  company.  It  is 
claimed  that  new  contracts  are  coming  in  at  the  rate  of  12  to  15  per  day  and 
at  present  the  list  is  about  5,500. 

WEST  ALEXANDER,  PA.— The  Farmers'  and  Merchants'  Telephone  Com- 
pany is  being  organized  here. 

BLOOMSBURG,  PA. — The  United  Telephone  &  Telegraph  Company  is  ex- 
tending its  line  from  Bloomsburg  to  Briarcreek. 

CHESTERFIELD  C.  H.,  S.  C— The  Chesterfield  Telephone  has  secured 
subscriptions  to  stock,  and  a  number  of  subscribers  for  a  proposed  telephone 
system  in  Cheraw,  S.  C.  The  South  Carolina  Long  Distance  Telephone  Com- 
pany is  at  present  in  Cheraw. 

LETCHER,  S.  D. — The  Letcher  Telephone  Company,  capital  $10,000,  has 
been  incorporated  by  Wm.  D.  Ryan,  Edw.  Welch  and  Edw.  Menaugh. 

WAVERLY,  VA.— The  Waverly  Telephone  Company,  one  of  the  largest 
rural  telephone  companies  in  the  State;  is  rapidly  extending  its  lines  to  the 
various  centers  of  population  in  the  county. 

FREDERICKSBURG,  VA.— A  telephone  system  is  being  built  between  this 
place,  Rappahannock  and  Tappahannock. 

BRISTOL,  WIS.— The  Brijtol  Telephone  Company,  capital  stock  $4,000, 
has  been  incorporated  by  F.  E.  Stevens,  J    A.  Rowbottom  and  C.  L.  Marsh. 


ELECTRIC  LIGHT  AND  POWER. 


BIRMINGHAM,  ALA.— The  Alabama  Steel  and  Wire  Company  has  pur- 
chased a  large  tract  of  land  at  Gadsden;  the  Gadsden  &  Attalla  Electric  R.-.ilway 
and  the  Gadsden  Ice  Factory.     Nearly  $5,000,000  will  be  expended  in  Gadsden. 

SAN  FRANCISCO,  CALIF. — The  Pyramid  Power  Company  has  been  incor- 
porated in  San  Francisco  by  Attorney  Frank  P.  Deering,  G.  M.  Sutherland, 
W.  R.  Rhoades,  Allen  I.  Kittle  and  L.  A.  Gibbons. 

SAN  FRANCISCO,  CALIF.— The  sale  of  the  franchise  applied  for  by  the 
ban  Francisco  Electric  Protective  Company  has  been  advertised  by  the  San 
Francisco  supervisors.  An  underground  conduit  system  covering  a  large  part 
of  the  city  will  carry  the  company's  wires  and  the  latest  type  of  burglar  alarm 
apparatus  will  be  installed. 

SAN  FRANCISCO,  CALIF.— The  Sierra  Electric  Power  &  Water  Company, 
C.  H.  Carter,  president,  will  construct  an  electric  power  plant  and  a  canaL 
The  proposed  ditch  will  begin  at  Little  Sugar  Pine  Creek  and  continue  to  a 
point  above  Grizzly  Ditch  near  Buchanan  Crossing  where  the  power  plant 
will  be  located.  The  ditch  will  be  extended  to  Carters,  Tuolumne  County, 
where  a  reservoir  will  be  constructed. 

STIRLING,  COLO.— A  franchise  has  been  granted  to  O.  P.  Sells,  of  Pueblo, 
Colo.,  for  an  electric  lighting  plant.  This  franchise  was  given  after  an  investi- 
gation by  the  town  into  the  matter  of  a  muiiicipal  plant.  Preliminary  work  is 
now  being  done,  and  building  operations  will  begin  in  thirty  days. 

SOUTH  NORWALK,  CONN.— The  city  has  voted  to  appropriate  $15,000  to 
enlarge  the  municipal  electric  lighting  plant  and  $5,000  to  equip  the  system 
with  meters.     The  plant   yielded  a  profit  of  $5. 550   in   1902. 

MONTPELIER,  IDAHO. — An  electric  light  proposition  is  absorbing  the 
interest  of  citizens  of  this  place  and  a  home  company  has  been  formed,  the 
stock  having  been  al'  taken  up.  Orders  for  lighting  are  already  being  solicited 
throughout  the  city. 

BUTLER,  IND. — The  Butler  Arc  Light  Company,  of  Butler,  Ind.,  has 
been  incorporated.  Capital  stock,  $25,000.  The  incorporators  are  Frank  E. 
Good,  Henry  Grube  and  W.  M.  Barden,  all  Oi  Butler. 

LAURENCEBURG,  KY. — A  proposition  to  issue  $20,000  water  and  electric 
light  bonds  will  be  submitted  to  a  vote. 

NEW  ORLEANS,  LA.— The  Southern  Pacific  Railroad  Company  is  support- 
ing a  $250,000  project  to  convert  a  county  in  Te.xas  'nto  a  thriving  center  by 
the  ase  of  ele<.tricity  to  operate  a  io,ooo-acre  rice  plantation  in  Harris  County. 
Fuel  oil  will  be  used  in  the  central  power  plant.  The  electric  power  will  be 
used  for  operating  rice  mills,  lighting  the  homes  of  the  farmers,  supplying 
heat  and  operating  a  network  of  trolley  lines. 

BANGOR,  ME. — Joseph  P.  Bass,  of  Bangor,  who  a  year  ago  purchased  all 
the  stock  and  bonds  of  the  Oldtown  Electric  Light  Company  and  the  Oldiown 
Gaslight  Company,  has  sold  those  properties  to  the  Public  Works  Company, 
of  Bangor. 

WOODRUFF,  S.  C. — It  is  reported  that  an  electric  power  plant  will  be 
bui!t  at  Van  Patton  shoals,  which  has  been  bought  by  A.  B.  Groce,  of  Greess, 
S.  C.     An  electric  railway  may  also  be  built. 
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HIGH  POINT,  N.  C. — The  High  Point,  Greensboro  and  Winston-Salem 
Electric  Company  is  preparing  for  business  and  has  deposited  a  sum  of  money 
with  the  town  of  High  Point  to  perpetuate  and  guarantee  its  charter. 

CONCORD,  N.  C— The  Concord  Electric  Light  Company  has  secured  an 
extension  of  franchise  and  the  owners  of  the  property.  Burton  &  Scott,  will 
at  once  put  in  a  new  plant  to  cost  $75,000,  furnishing  at  least  30  arc  and  100 
incandescent  lights. 

SALISBURY,  N.  C— The  Salisbury  Light  and  Power  Company  has  been 
organized  with  a  minimum  capital  of  $50,000.  J.  S.  Henderson,  T.  H.  Van- 
derford  and  others  are  interested.  J.  S.  McCubbins  is  treasurer.  Work  will 
begin  on  an  electric  railway  at  an  early  date.  It  is  proposed  to  build  a  line 
four  miles   long  to   the  Yadkin   river  next  summer. 

PHILADELPHIA,  PA.— The  ordinance  giving  to  the  Philadelphia  Electric 
Company  the  right  to  occupy  all  the  streets  of  Philadelphia  is  now  before  the 
Electrical  Committee  of  the  City  Council.  The  object  of  the  bill  is  to  enable 
the  company  to  secure  directly  from  the  council  franchises  which  heretofore 
have  been  obtained  only  through  subsidiary  companies.  The  Philadelphia 
Electric  Company  was  organized  under  a  New  Jersey  charter,  but  recently  has 
taken  out  a  Pennsylvania  charter  and  now  desires  legislation  in  its  own  name. 

SPARTANBURG,  S.  C. — Geo.  E.  Ladshaw  will  develop  a  large  power 
plant  on  Colorado  River  in  Texas  for  a  syndicate  of  Austin,  Tex.,  capitalists. 
The  power  will  be  used  in  a  cotton  mill. 

CHATTANOOGA,  TENN.— Bids  have  been  opened  for  lighting  the  city. 
If  the  price  is  not  materially  reduced  the  city  council,  it  is  said,  may  build 
a  municipal  plant. 

AUSTIN,  TEX. — Hon.  J.  W.  Maxwell,  of  Austin,  acting  as  the  repre- 
sentative of  Eastern  capitalists,  is  preparing  a  proposition  which  he  will  sub- 
mit to  the  city  council  of  Austin  for  rebuilding  the  dam  across  the  Colorado 
River  at  that  place  and  utilize  the  water  power  thus  derived  for  generating 
electric  energy  for  private  enterprises.  This  dam  was  destroyed  by  a  flood 
in  the  Colorado  river  more  than  three  years  ago. 

AUSTIN,  TEX.— Steps  have  been  taken  looking  to  the  purchase  by  the 
State  of  Texas  of  the  old  water  works,  electric  light  and  power  plant  now 
owned  by  the  city  of  Austin.  The  city  has  no  use  for  the  plant  since  it  has 
a  new  and  up-to-date  plant  situated  some  distance  from  the  old  plant.  The 
latter  was  operated  for  many  years  by  a  private  company  and  was  only  recently 
acquired  by  the  city,  the  object  of  the  latter  being  to  do  away  with  the  oppo- 
sition business  of  the  acquired  plant  If  the  State  is  successful  in  purchasing 
the  plant  it  will  be  used  to  supply  the  several  state  eleemosynary  institutions 
and  capitol  at  Austin  with  water,  light  and  power. 

SPRINGVILLE,  UTAH.— At  a  mass  meeting  held  here  recently  it  was 
unanimously  voted  to  grant  a  franchise  to  Provo,  Utah,  capitalists  to  estab- 
lish an  electric  street   car  line  through   Springville  City. 

LYNCHBURG,  VA.— The  Lynchburg  Traction  and  Light  Company  has 
awarded  a  contract  to  the  General  Electric  Company  for  complete  electric  equip- 
ment for  the  plant  which  the  Lynchburg  company  proposes  to  establish  at 
Reusscns,  on  James  River.  The  amount  involved  is  $60,000.  The  company 
has  purchased  the  dam  and  seventy  acres  of  ground  at  Reussens  and  proposes 
to  erect  there  at  once  a  power  house  by  which  it  will  convert  the  water  power 
of  the  James  into  electric  current  for  the  operation  of  plants  at  Reussens  and 
in   Lynchburg. 

GU.M)ALAJARA,  MEX. — A  merger  of  the  holdings  and  interests  of  the 
Guadalajara  Tramvias  Company,  Ltd.,  and  the  Electric  Light  Company,  Ltd., 
both  of  the  city  of  Guadalajara,  has  been  effected  and  is  to  be  ratiSed  at  a 
meeting  of  the  stockholders  of  the   former  company  to  be  held  at  Guadalajara. 

CITY  OF  MEXICO,  MEX. — German  Roth  and  associates,  all  prominent  mni- 
ing  men  of  Temascaltcnec,  Mexico,  have  just  been  granted  a  concession  by  the 
Mexican  government  to  construct  and  install  the  hydraulic  works  necessary  to 
utilize  2000  litres  of  water  per  second  from  the  Rio  Verde  River,  for  power 
to  be  used  in  that  town  or  to  be  transformed  into  electric  energy  for  trans- 
mission to  any  points  that  the  concessionaries  may  desire. 
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niRMlNCIIAM,  ALA.— The  nirmingham  Railway.  Light  and  Power  Com- 
pany will  spend   $.2,000,000  in   betterments. 

OPELIKA,  ALA. — An  electric  railway  line  for  passenger  and  freight  pur- 
poses will  be  constructed  from  Opelika  to  Auburn,  a  distance  of  about 
jyi   miles. 

SAN  FRANCISCO.  CALIF— United  States  District  Judge  Welburn  has 
decided  the  famous  freight  franchise  case  of  the  Pacific  Electric  Railway  Com- 
pany vs  the  City  of  Los  Angeles,  in  favor  of  the  city.  Judge  Welburn 
decides  that  the  railway  company  is  not  entitled  to  the  franchise.  It  is  likely 
t''.it  the  case  will  be  appealed. 

HARTFORD,  CONN.— The  Connecticut  Railway  &  Lighting  Comppny  has 
secured  riRhts  of  w.iy  for  the  proposed  trolley  line  from  Waterbury  over 
SoiithinRton  Mountain  to  Milldalr.  The  proposed  line  will  put  Waterbury  in 
direct  trolley  connection  with  New  llr.vcn,  Hartford  and  Mcriden. 

ROME,  GA. — It  has  been  decided  to  extend  the  local  trolley  line  to  Lin- 
dale  at  a  cost  of  $50,000 

EVANSVILLE,  INI).— The  Evansville  Suburban  &  Ncwburg  Electric  Railway 
Company  proposes  to  build  an  extension  to  Rockport,  a  distance  of  33  miles. 

VINCENNES.  IND.— The  Southern  Indiana  Traction  Company  has  been 
granted  a  fifty-year  franchise  to  operate  cars  in  Vincennes.  The  company 
will  build   an   inferurban  I'nc   between  Jasper  and   this  city. 

FT.  WAYNE,  IND— The  Ft.  Wayne.  BufTton  &  Richmond  Traction  Com- 
pany has  been  incorporated.  The  capital  stock  is  $50,000.  The  incorporators 
are  Edward  Manier,  of  Versailles,  Ohio.  Frank  X.  Schaffer,  of  Dayton.  Ohio, 
Chas.  Dust  and  Wm.  F.  Dinnen,  of  Ft.   Wayne. 

WARSAW,    IND.— The   Warsaw   &   Winona    Electric    Railway    Company   has 


been  incorporated.  The  line  has  been  built  and  is  ready  to  be  put  in  operation 
between  Warsaw  and  Wincna  Assembly  g^rounds  at  Winona  Lake.  The  capital 
stock  is  $50,000.  J.  E.  Byers,  of  Rochester,  is  president  of  the  company; 
A.  N.  Duke,  of  Peru,  and  W.  N.  Smythe,  of  New  York,  are  vice-presidents; 
S.  C.  Dickey,  of  Indianapolis,  secretary. 

NIAGARA  FALLS,  N.  Y. — The  Niagara  Traction  Automobile  Company,  of 
Niagara  Falls,  has  been  incorporated  with  a  capital  of  $25,000.  Directors:  W. 
R.  Campbell  and  F.  A.  Dudley,  Niagara  Falls;  F.  A.  Babcock,  Buffalo. 

SYRACUSE,  N.  Y. — Capitalists  identified  with  the  Syracuse,  Lakeside  and 
Baldwinsville  Railroad  have  purchased  the  Fulton  Street  Railway  and  will 
extend  it  and  the  Lakeside  to  form  a  trolley  line  between  Syracuse  and 
Oswego. 

NEW  YORK,  N.  Y. — Preparations  are  being  made  by  the  Long  Island  Rail- 
road Company  to  introduce  electricity  on  the  Rockaway  branch.  It  is  the 
intention  to  widen  the  trestle  across  Jamaica  Bay,  and  the  entire  Rockainy 
branch  will  be  operated  by  electricity. 

NEW  YORK,  N.  Y. — The  Manhattan  Railway  Company  is  now  operating 
electric  trains  between  the  Battery  and  155th  Street,  Harlem.  Fifteen  electric 
trains  are  now  in  service,  but  the  number  will  be  constantly  increased  and  the 
number  of  steam  locomotives  correspondingly  reduced. 

SYRACUSE,  N.  Y. — The  Rapid  Transit  Railway  Company  will  extend  iu 
road  from  Liverpool  to  Oswego.  The  extension  from  Syracuse  to  Liverpool  Lu 
recently  been  made.  The  total  cost  of  the  road  will  be  $80,000.  It  is  also 
probable  that  the   Rapid  Transit  Company  will  extend  south  to  TuUy. 

GLENS  FALLS,  N.  Y. — The  strike  of  the  motormen  and  other  employees 
of  the  Hudson  Valley  Railway  has,  after  a  duration  of  nine  weeks,  been  settled 
by  a  compromise.  The  company  has  made  concessions  in  the  matter  of  ad- 
vancing wages,  and  the  employees  will  withdraw  from  the  Troy  Union  and 
form  one  of  their  own.  The  strike  has,  it  is  said,  cost  the  company  about 
$200,000  in  extra  expenses  and  loss  of  business,  and  the  employees  OTer 
$20,000  in  loss  of  wages.  The  expenses  for  the  militia  cost  over  $400,000  and 
the  'oss  of  trade  in  general  was  very  large. 

EAST  LIVERPOOL,  OHIO.— The  East  Liverpool  &  Rock  Springs  Railway 
Company  has  made  application  for  a  franchise  to  enable  it  to  extend  its  line 
from  Chester  to  Congo. 

MEDINA,  OHIO. — The  village  council  has  granted  a  franchise  to  the  Oer-e- 
land  &  Southern  Railway  Company  enabling  it  to  complete  its  line  through 
town  and  build  to  Wooster. 

COLUMBUS,  OHIO.— The  Central  Market  Street  Railway  Company  has 
placed  a  contract  with  the  Electric  Storage  Battery  Company  for  a  storage 
battery  outfit  to  consist  of  290  cells. 

COLUMBUS,  OHIO. — A  syndicate  headed  by  Senator  Foraker  has  taken  up 
the  financing  of  the  Urbana,  Mechanicsburg  &  Columbus  Railway,  at  the  head 
of  which  is  Gen.  Axline,  of  Columbus. 

SANDUSKY,  OHIO.— The  Lake  Erie.  Bowling  Green  &  Napoleon  Rail- 
way, whose  line  from  Bowling  Green  to  Pemberville  is  nearly  completed,  is 
planning  to  extend  the  road  to  Lakeside  and  Marblehead  next  spring. 

CINCINNATI,  OHIO.— The  Falk  Company,  of  Milwaukee,  is  arranging 
with  W.  C.  Compton,  promoter  of  the  Cincinnati.  Milford  &  Goshen  Traction 
Company  for  the  construction  of  the  road.     It  is  estimated  it  will  cost  $1,000,000. 

TOLEDO,  OHIO.— The  freight  business  of  the  Toledo  interurban  lines  has 
increased  so  rapidly  of  late  that  it  has  been  decided  to  double  the  facilities 
of  the  present  freight  station  by  the  erection  of  a  duplicate  of  the  present 
building. 

CINCINNATI,  OHIO.— August  Herrman.  of  this  city,  is  at  the  head  of  a 
project  to  build  a  line  from  this  city  to  Rising  Sun  and  Dillsboro.  Ind.  It 
is  the  plan  to  enter  the  city  over  the  tracks  of  the  Cincinnati.  Lawrenceburg 
&  Aurora  Railway  from  Sedamsville. 

CLEVELAND.  OHIO.— Hugh  Blakely,  one  of  the  promoters  of  the  dew^ 
land  &  New  Baltimore  Traction  Company,  states  that  the  road  will  be  built 
It  will  touch  Mantua  and  Ravenna  and  will  connect  at  New  Baltimore  with 
the  Akron-.MIiance  Connecting  Railway. 

CLEVELAND,  OHIO.— The  Cleveland.  Elyria  &  Western  Railway  Com- 
pany is  considering  the  advisability  of  increasing  its  capital  stock  froia 
$1,600,000  to  $3,000,000.  It  appears  that  the  construction  of  the  Norwalk 
extension  cost   more  money  than  originally  estimated. 

CLEVELAND,  OHIO. — The  majority  of  the  steam  roads  throughout  Ob'o 
have  announced  that  the  competition  of  electric  roads  has  made  it  nccesaary 
to  make  a  rate  of  one  fare  for  the  round  trip,  during  the  holidays,  between 
points   where  the  electric  line  competition   is  the   strongest. 

CLEVELAND,  OHIO— J.  B.  Perkins,  a  well-known  electrical  engineer  of 
Toledo,  is  preparing  plans  for  the  erection  at  Painesville.  Ohio,  of  a  larfe 
power  house  for  the  Cleveland.  Painesville  &  Ashtabula  Railway.  When  com- 
pleted it  will  probably  be  used  to  supply  the  Cleveland,  Paines\nlle  8c  Eastern 
Railway   as   well. 

TOLEDO.  OHIO.— W.  B.  Strang,  contractor  of  the  Detroit  &  Toledo 
Shore  Line  has  arranged  for  the  sale  of  the  overhead  equipment  at  present 
standing  on  the  road,  to  the  Toledo  &  Monroe  Railway  which  will  procee.I 
as  soon  as  possible  to  extend  its  line  from  Monroe  to  Detroit.  It  is  now 
generally  believed  that  when  the  line  is  completed  it  will  be  absorbed  by  thr 
Detroit  United  Railway. 

CLEVELAND.  OHIO.— The  Cle\xland  &  Sharon  Traction  Company,  wbich 
was  origir:illy  incorporated  for  $to.ooo.  will  increase  its  capital  stock  to  $i,ooo.- 
000  and  the  prrmancnt  organiiation  will  be  efTrcfed.  At  the  same  time  a  con- 
tract will  be  placed  with  the  Morpan  Mining  &  Engineering  Company  for  the 
construction  of  the  first  six  miles  of  road  from  Middlefield  to  Mesopotamia.  The 
Osborn    Engineering    Company.    Cleveland,   will   be   the   consulting  engineer*. 

CLEVELAND.  OHIO.— The  Cleveland.  Akron  &  Southern  Fast  Line  Com 
pany  has  been  incorporated  by  C.  R  Grant,  Tliomr*  L.  Childs.  George  W. 
Seiher.  and  Robert  Hertzer.  The  company  proposes  to  build  an  electric  rai'w«y 
from  C!e\xland  to  Akron  and  Massillon.  with  a  branch  to  Canton.  This  is 
:.   distinct   project    from    the   Cleveland,    Richfield   &   Akron    Railway    Company, 
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which  aims  to  build  a  new  line  from  Cleveland  to  Akron.  Both  companies 
claim  to  have  secured  right  of  way. 

CLEVELAND,  OHIO.— The  gross  earnings  of  the  Cleveland  Electric  Rail- 
way Company  have  increased  $158,000  thus  far  this  year  and  it  is  estimated 
that  the  earnings  for  the  year  will  be  $200,000  more  than  last  year.  At  the 
present  time  the  company  is  doing  a  large  amount  of  rail  welding.  The  addi- 
tion to  the  Cedar  Avenue  power  station  is  about  completed,  but  the  units  will 
not  be  installed  for  about  a  year.  In  the  meantime  it  is  probable  that  the 
company  will  erect  two  and   perhaps  three  storage  battery  stations. 

TOLEDO,  OHIO.— It  is  stated  that  Spitzer  &  Company,  local  bankers,  have 
acquired  control  of  the  Jackson  &  Battle  Creek  Traction  Company.  It  is 
proposed  to  issue  $1,400,000  of  bonds  which  will  be  offered  at  a  fair  figure 
with  a  so  per  cent,  stock  bonus.  At  present  the  company  has  a  capital  stock  of 
$1,200,000  and  bonds  to  the  same  amount.  Of  the  bonded  indebtedness  $200,000 
is  put  up  with  the  Savings  &  Trust  Company,  Cleveland,  as  trustee,  as  a 
reserve  fund.  It  is  probable  that  Gen.  C.  M.  Spitzer  will  be  elected  president 
and  A.   L.   Spitzer,  vice-president. 

SPRINGFIELD,  OHIO. — An  unusual  traffic  arrangement  has  been  perfected 
between  the  Erie  Railway  (steam)  and  the  Dayton,  Springfield  &  Urbana  Ra'l- 
way  (electric).  The  main  line  of  the  Erie  passes  through  Durbin,  several  miles 
from  Springfield.  The  steam  road  is  planning  to  build  a  spur  line  into  the  city, 
but  until  it  is  completed  the  steam  company  will  operate  a  special  car  over  the 
electric  line  into  the  city.  A  new  car  is  being  built  for  the  purpose.  It  will 
be  a  regular  steam  passenger  coach  so  far  as  size  and  accommodations  are  con- 
cerned, but  it  will  be  equipped  for  electric  propulsion  and  it  will  connect  with 
all  Erie  trains. 

DAYTON,  OHIO.— A  plan  for  the  formation  of  an  important  traction  sys- 
tem radiating  from  this  city  is  brought  to  light  in  the  recent  incorporation  of 
the  Dayton  Eastern  Consolidated '  Traction  Company  with  a  nominal  capital 
stock  of  $10,000,  by  D.  King  Gotwold  and  L.  B.  Corey,  of  Springfield,  M.  L. 
Mowser,  of  Dayton,  and  Charles  Orr,  of  Cleveland.  These  gentlemen  are  intei-- 
ested  in  proposed  lines  known  as  the  Springfield  &  Washington  Traction  Com- 
pany and  Xenia  &  Wilmington  Traction  Company.  It  is  claimed  that  both  of 
these  projects  have  been  financed  and  Eastern  capitalists  stand  ready  to  build 
the  roads.  It  is  proposed,  however,  to  consolidate  the  two  projects  with  the 
Dayton  &  Xenia  Traction  Company  which  operates  two  lines  from  Dayton  to 
Xenia  and  a  branch  line  to  Spring  Valley  and  an  option  is  said  to  have  been 
secured  on  these  roads.  By  the  consolidation  of  these  properties  there  would  be 
a  line  from  Dayton  to  Washington  C.  H.,  by  way  of  Xenia  and  Jamestown,  also 
a  line  from  Springfield  to  Wilmington,  by  way  of  CHfton  and  Jamestown.  It 
is  stated  that  the  parties  interested  in  the  proposed  roads  have  agreed  to  a 
plan  of  consolidation  and  that  if  it  goes  through,  the  new  lines  will  be  built 
at  once. 

EASTON,  PA. — The  Easton  and  Nazareth  Street  Railway  Company  and  the 
Easton,  Tatamy  and  Bangor  Street  Railway  Company,  two  of  the  leading  trolley 
lines  in  Easton  and  vicinity,  have  been  consolidated,  and  hereafter  will  lie 
operated  as  the  Northampton  Traction  Company. 

NASHVILLE,  TENN.— The  Nashville  Street  Railway  Company  announces 
that  it  will  expend  $1,000,000  in  improvements. 

KNOXVILLE,  TENN. — Philadelphia  capitalists  are  interested  in  a  scheme 
to  connect  the  towns  of  Bristol  and  Rogersville  by  an  electric  railway  which 
is  to  pass  through  Kingsport.  At  the  latter  place  is  to  be  built  the  power 
house  and  the  Holston  River  is  to  be  utilized  to  generate  the  electric  power. 

FORT  WORTH,  TEX.— The  Northern  Texas  Traction  Company,  which 
operates  the  interurban  electric  line  between  Fort  Worth  and  Dallas,  announces 
that  it  will  build  an  extensive  system  of  interurban  lines  in  that  part  of  Texas, 
all  of  the  proposed  lines  to  radiate  from  Fort  Worth.  The  new  lines  aggregate 
more  than  125  miles.  The  cost  of  building  and  equiping  these  proposed  new 
lines  is  estimated  to  exceed  $3,000,000. 

SALT  LAKE  CITY,  UTAH. — Utah  capitalists  are  about  starting  a  new  line 
•of  electric  railway  from  Cisco  to  the  mines  at  Moab,  Utah,  for  the  purpose  of 
transporting  ores  from  the  mines,  many  of  which  have  heretofore  been  un- 
profitable on  account  of  the  distance  from  a  railway  shipping  point.  The  road 
will  be   about    100  miles  long  and  it  is  estimated   will   cost  about  $1,000,000. 

SALT  LAKE  CITY,  UTAH. — The  incorporators  of  the  new  power  company 
at  Shoshone  Falls,  Idaho,  propose  to  build  an  electric  railway  from  the  town  of 
Shoshone  Falls  to  the  Falls,  a  distance  of  25  miles.  It  is  also  expected  to 
eventually  extend  the  line  to  the  Wood  River  gold  fields  and  that  the  mines 
will  be  operated  by  electric  power.  Mr.  J.  S.  Fuller,  of  Shoshone  Falls,  is 
interested  in  the  project. 

MERIDA,  MEX. — A  company  of  Mexican  capitalir.ts  has  been  organized  in 
this  city  to  construct  and  operate  a  central  power  station  for  operation  of  the 
proposed   electric   urban    and    suburban    street   railway    lines. 

CITY  OF  MEXICO,  MEX.— Messrs.  Jose  Garcia  and  Diaz  Rugama,  of  the 
City  of  Mexico,  have  a  concession  to  construct  and  operate  a  suburban  line  of 
tramway  in  the  Federal  District.  The  construction  of  the  road  is  now  in 
progress. 

GUADALAJARA,  MEX.— The  Jalisco  Development  Company,  of  Guad- 
alajara, proposes  to  immediately  construct  an  electric  railway  between  Guad- 
alajara and  Chapala,  a  distance  of  about  thirty  miles.  The  officers  of  the 
company  are:  President,  J.  M.  Chavez;  vice-president,  J.  M.  Zermeno .  treas- 
urer,  Ernesto  Mora,   all  of  Guadalajara. 

MONTEREY,  MEX.-  A  general  meeting  of  the  stockholders  of  the  Em- 
presa  Street  Car  Company,  of  Monterey,  Mexico,  is  to  be  held  at  an  early 
date  for  the  purpose  of  considering  the  question  of  converting  the  lines  of 
that  company  into  an  electric  system.  It  is  stated  that  either  this  improvement 
will  be  decided  upon  or  the  property  will  be  sold  to  the  syndicate  of  Baltimore, 
Ma.,  capitalists  who  recently  acquired  the  Slayden  street  railway  system  in 
that  city. 

SAN  LUIS  POTOSI,  MEX.— An  American  syndicate  is  negotiating  for  che 
purchase*  of  the  street  railway  system  of  San  Luis  Potosi.  The  system  is 
owned  by  the   Compania  de  Tramvias,  Limitada,  the  shares  all  being  held  by 


residents  of  that  city,  most  of  the  stockholders  being  Spanish  capitalists.  All 
that  is  at  present  known  is  that  the  parties  are  in  consultation  and  that  the  com- 
pany has  named  its  price  which  will  probably  be  accepted.  San  Luis  Poton 
has  a  population  of  about  80,000  people  and  is  a  commercial  and  industrial 
center  of   much   importance. 

TORONTO,  ONT.— The  shareholders  of  the  Toronto  Street  Railway  Com- 
pany have  decided  to  increase  the  capital  stock  of  the  company  from  $6,000,000 
to  $7,000,000.  It  is  generally  understood  that  the  new  issue  is  for  the  purp-jse 
of  purchasing  such  outside  electric  lines  as  are  not  now  under  the  control  of  the 
company.  It  is  said  to  be  likely,  however,  before  anything  definite  is  done  ia 
the  matter,  that  the  company  will  first  have  electrical  energy  transmitted  from 
Niagara  Falls  to  Toronto,  and  it  is  stated  that  the  arrangements  for  such  trans- 
mission   are    near   completion. 


NEW    INDUSTRIAL   COMPANIES. 


THE  PHILADELPHIA  ELECTRIC  COMPANY  has  been  chartered  at  Har- 
risburg,  ^'a  ,  with  a  capital  of  $too,ooo. 

THE  HARBOTH-MITCHELL  COMPANY,  of  Wilmington.  Del.,  has  been 
chartered  to  conduct  business  as  electrical  and  mechanical  engineers.  Capital, 
$125,000. 

THE  KANSAS-OKLAHOMA  TELEPHONE  &  ELECTRICAL  SUPPLY 
CO.,  Sabetha,  Kan.,  capital  $10,000  has  been  incorporated  by  B.  F.  Herring, 
J.  H.  Judy,  W.  C.  Buck  and  others. 

THE  EDGETON  ELECTRICAL  MOTOR  MANUFACTURING  COM- 
PANY, of  Philadelphia,  has  been  chartered  at  Dover,  Del.,  to  manufacture 
electric  motors.      Capital,   $300,000. 

THE  IMPERIAL  AUTOMOBILE  COMPANY.  LTD.,  has  been  incor- 
porated at  Detroit,  Mich.  Mr.  J.  B.  Book  is  chairman  of  the  board  of  managers 
and  Mr.  R.   O.  Adams  is  secretary. 

THE  BRISTOL  MOTOR  CAR  COMPANY,  capital  $10,000,  has  been 
organized  in  Bristol,  Conn.  Frederick  N.  Manross  is  president;  W.  L.  New- 
bauer,   treasurer;   E.    B.   Burwell,  secretary. 

THE  DAVIS  ELECTRIC  MANUFACTURING  COMPANY,  with  a  capital 
stock  of  $50,000,  has  been  incorporated  in  New  Jersey  by  Raymond  Newman, 
Hqrace  S.   Gould  and  Kenneth   K.   McLaren. 

THE  CINCINNATI  ELECTRICAL  TOOL  COMPANY,  of  Cincinnati,  Ohio, 
has  been  incorporated  with  $15,000  capital  stock  by  W.  G.  Benninger,  J.  W. 
Zimerer,  John  G.   Appel,  George  A.   Appel  and  Charles  A.  Appel. 

THE  O'ROURKE  ENGINEERING  CONSTRUCTION  COMPANY,  of 
New  York,  has  been  incorporated  with  a  capital  stock  of  $1,000,000.  The 
directors  are  Millard  F.  Tompkins  and  Henry  G.  Colvin,  of  New  York  City. 

THE  RICHMOND  ELECTRIC  MANUFACTURING  COMPANY,  of  New 
York,  has  been  incorporated  with  a  capital  stock  of  $2,000.  The  directors  are 
R.  F.  Sievert  and  Matilda  Sievert,  of  Staten  Island,  and  A.  W.  Plassman, 
of  New  York. 

THE  H.  P.  CAMERON  ELECTRICAL  MANUFACTURING  COMPANY, 
of  Ansonia,  Conn.,  has  been  chartered,  capital  $50,000.  David  Dawson  is 
president;  H.  P.  Cameron,  vice-president;  Irving  Whiting,  treasurer;  John 
Elliott,   Jr.,    secretary. 

THE  CRESCENT  ELECTRIC  COMPANY,  Utica.  N.  Y.,  has  filed  articles 
of  incorporation  at  Albany.  It  has  a  capital  stock  of  $30,000.  The  com- 
pany is  composed  of  former  employees  of  the  Utica  Fire  Alarm  Telegraph 
Company  who  left  its  employ  during  the  strike  two  months  ago. 

THE  BURT  MANUFACTURING  COMPANY,  of  Akron,  Ohio,  has  be-.-n 
incorporated  under  the  laws  of  Delaware  with  $50,000  capital  stock.  The  com- 
pany takes  over  the  partnership  which  for  the  past  twelve  years  has  manufac- 
tured a  line  of  oil  filters.  The  new  officers  are  W.  F.  Warden,  president  and 
general  manager;  IT.  F.  Maranville,  vice-president;  H.  J.  Blackburn,  secretary- 
tieasurer. 


LEGAL. 


WESTERN  UNION  STA\  o  ON  ROAD.— By  a  decision  handed  down  Nov. 
3  by  Judge  Thayer  of  the  U.  S.  Circuit  Court  of  Appeals  at  St  Paul  the 
Great  Northern  Railway  Company  is  defeated  in  its  suit  to  oust  the  Western 
Union  Telegraph  Company  from  the  railroad  right  of  way.  The  natter  has 
been  in  litigation  ten  years.  The  court  held  that  the  contract  which  the 
telegraph  company  had  with  the  railroad  is  for  a  perpetual  right  of  way  and 
not  to  be  disrupted.  The  railroad  is  entitled  to  the  cost  of  transporting  all 
materials  which  the  telegraph  company  uses  in  the  construction  of  its  lines. 
Should  the  two  companies  fail  to  agree  upon  the  amount  due  for  transporting 
construction  materials,  the  court  will  appoir.  a  master  in  chancery  and  two 
commissioners  to  take  testimony  and  report  and  the  court  will  then  pass  on 
the  matter.     The  litigation  involves  825  miles  of  line  built  prior  to   1S92. 


PERSONAL. 


MR.  W.  SELLERS,  an  electrical  engineer  of  Berlin,  Germany,  is  now  on  a 
visit  to  this  side.     Last  advices  said  he  was  in  Pittsburg. 

MR.  GEORGE  L.  CRAGG,  patent  lawyer,  Chicago,  announces  that  the  en 
trance  to  his  offices  in  the  Monadrock  Building  will  be  at  room   1453. 

MR.  NORTON  P.  OTIS,  the  chairman  of  the  board  of  directors  of  the  Otis 
Elevator  Company,  has  been  elected  to  Congress  on  the  Republican  ticket. 

MR.  RALPH  D.  MERSHON  now  has  his  headquarters  as  consulting  elec- 
trical engineer  in  the  Columbia  Building,  29   Broadway,   New  York   City. 

MR.  FR.WK  W.  HASKELL,  president  of  the  Carborundum  Company,  cf 
Niagara   Falls,  is  up   for  membership  in  the  Automobile  Club  of  America. 
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MR.  H.  F.  A.  KLEINSCHMIDT  gave  a  lecture  a  few  evenings  ago  before 
the  Engineers'  Club  at  Columbus,  Ohio,  on  the  subject  "The  Electric  Welding 
of  Rails." 

MR.  L.  G.  MARTI.N",  of  the  Okonite  Company,  :s  in  .San  Francisco  in  con- 
nection with  the  installation  of  the  San  Francisco-Honolulu  cable  by  the 
commercial  Pacific  Cable  Company. 

DR.  OTTO  C.  .STRECKER,  of  Darmstadt,  Germany,  is  on  a  short  visit  to 
this  country,  during  which  he  will  inspect  some  of  the  more  important  Amer- 
ican electrical  plants  and  manufacturing   works. 

MR.  FREDERICK  J.  .NEWMAN  is  now  chief  engineer  of  the  Woods 
Motor  Vehicle  Company,  Chicago.  Mr.  Joseph  Ledwinka  has  taken  over  his 
engineering  practice  with  offices  in    Pittsburgh   and   Chicago. 

MR.  FRED  H.  POTTER,  of  New  York,  has  been  visiting  Key  West  in 
the  interest  of  a  New  York  syndicate  examining  the  property  of  the  Key  Wcit 
Electric  Light  Company,  with  a  view  to  purchasing  .and  largely  increasing 
the  plant. 

MR.  CHARLES  CUTTRISS,  chief  electrician  of  the  Commercial  Pacific 
Cable  Company,  has  arrived  in  San  Francisco,  where  be  will  have  supervision 
of  the  arrangements  for  completing  the  San  Francisco  end  of  the  new  Hon- 
olulu cable  system. 

MR.  CHARLES  W.  DOUGLASS,  for  thirty-seven  years  chief  clerk  in  the 
office  of  the  superintendent  of  the  Western  Union  Telegraph  Company,  at 
Cleveland,  has  resigned  to  go  into  manufacturing  business.  Mr.  Douglass  is 
widely  known  in   the  telegraphic   business. 

MR.  F.  E.  DRAKE,  who  for  two  or  three  years  past  has  been  the  efficient 
manager  of  the  Union  Elektricitats  Gesellschaft,  at  Beriin,  has  definitely 
closed  up  his  work  there  and  will  return  to  t!iis  country  some  time  in  De- 
cember.    It  is  understool  he  will  remain  here. 

MR.  HE.NRY  A.  LARD.NER,  electrical  engineer  with  the  J.  G.  White  Co., 
one  of  the  officers  of  the  New  York  Electrical  Society  and  a  member  of  the 
American  Institute  of  Electrical  Engineers,  was  married  recently  at  Grace 
Chapel,  -New  York,  to  Miss  Ethel  Anna  Elmore. 

MR.  A.  FREDERICK  COLLINS  recently  delivered  a  lecture  on  "Wireless 
Telegraphy"  before  the  Woman's  Club  of  Englewood,  N.  J.,  and  has  delivered 
the  first  of  a  number  of  lectures  on  the  same  subject  in  a  course  under  the 
auspices  of  the  New   York   City  Board  of   Education. 

.MR.  HENRY  .\.  EVERETT,  of  Cleveland,  has  been  elected  president  of  the 
Toledo  Railways  &  Light  Company,  Toledo,  Ohio,  to  succeed  Albion  E.  Lang, 
who  is  retiring  from  business.  Mr.  Everett  recently  resigned  the  presidencies 
of  the  Federal  Telephone  Company  and  the  Cuyahoga  Telephone  Company,  r.s 
announced  in  our  last  issue. 

MR.  W.  H.  WILEY,  the  well-known  New  York  publisher  and  engineer,  has 
been  elected  to  Congress  as  a  Republican,  from  one  of  the  New  Jersey  dis- 
tricts. The  House  receives  a  valuable  acquisition  and  a  host  of  Mr.  Wiley's 
friends  are  heartily  glad  to  see  this  popular  recognition  of  his  many  sterling 
qualities  of  heart  and   mind. 

MESSRS.  A.  C.  RAHE  and  M.  O.  SMITH,  of  the  Smith  Storage  Battery 
Company,  Binghamton,  N.  Y.,  were  visitors  to  New  York  last  week.  The 
interest  which  their  novel  cell  has  aroused  is  responsible  for  many  inquiries 
that  have  reached  this  company.  Their  energy  has  converted  the  inquiries 
into  orders  and  business  is  very  brisk. 

MR.  ELGIN  E.  STODDARD,  sales  manager  of  the  engineering  firm  of 
Chas.  C.  Moore  &  Co.,  of  San  Francisco,  is  in  the  East  and  while  in  New 
York  was  a  caller  at  the  offices  of  Electrical  World  and  Engineer.  The 
concern  has  been  very  busy  in  plant  installation,  etc.,  and  reports  active  con- 
ditions in   the  electrical  field  on  the  Pacific  slope. 

MK.  A.  M.  LITTLE,  formerly  secretary  of  the  American  Electric  Company, 
St.  Paul,  Minn.,  and  traveling  salesman  for  the  Western  Electric  Company, 
Chicago,  111.,  and  who  has,  during  the  past  year,  been  the  New  York  State 
representative  for  Sluartllowland  Company,  Boston,  Mass.,  has  entered  the 
employ  of  Pass  &  Seymour,  Inc.,  Solvay,  N.  Y.,  to  represent  them  in  the 
factory  territory. 

MR.  W.  H.  STOCKS,  who  has  been  master  mechanic  of  the  Chicago,  Rock 
Island  &  Pacific  Railroad  for  several  years,  has  resigned  from  that  company  to 
accept  an  appointment  as  representative  of  Gold  Car  Heating  and  Lighting 
Company,  of  New  York,  Chicago  and  London.  Mr.  Stocks  has  been  associated 
with  the  mechanical  departments  of  Minneapolis  and  St.  Louis  Railway,  Great 
Northern  Railway  and  Chicago,  Rock  Island  &  Pacific  Railway  for  twenty-fire 
years,  during  which  time  he  has  held  the  position  of  foreman,  general  foreman 
and  m.istcr  mechanic  of  the  roads  mcniicicd. 

MR.  FRANK  J.  SPRAGUE,  who  had  been  at  the  Savoy  Hotel  for  some 
days,  is  announced  by  the  London  c.iblcgrams  to  have  gone  to  P.iris.  Before  leav- 
ing, Mr.  Sprague  had  something  to  say  about  the  coming  electrification  of 
London.  He  docs  not  think  highly  of  present  legislative  conditions,  which 
allow  private  persons  to  control  Ixindon's  transportation  problems.  In  his 
opinion  the  London  County  Council  or  some  strong  committee  should  have 
power  to  execute  a  well  ordered  scheme  of  rapid  transit,  cither  by  itslf 
or  through  private  enterprise.  He  predicts  that  the  day  is  not  far  distant 
when  the  »tcan>  locomotive  will  be  unknown  in  and  around  London.  At  first, 
he  .lays,  there  will  be  electricity  for  suburban  lines  and  steam  for  long  dis- 
tance expresses  and  goods  trains,  but  soon  it  will  be  found  quicker  and  more 
convenient  to  work  all  railroad  traffic  by  electricity  up  to  a  radius  reaching 
beyond  the  suburb.Tn  .irca.  In  Mr.  Sprague's  opinion  the  general  adoption 
of  electricity  by  English  railways  is  coming  much  more  quickly  than  most 
people  realize.  This  will  introduce  a  new  condition  of  life,  and  one  which 
will  make  for  thr  health  and  happiness  of  the  millions  who  earn  their  living 
in   the  big  cities  of  Ihr   United    Kingdom. 

NEW  INSTITUTE  MEMBERS-  At  the  last  meeting  of  the  directors  of 
the  American  Institute  of  Electrical  Engineers,  the  following  new  associates 
were  elected:  Bcattie,  Mark  Brewer,  General  Electric  Co.,  "o6  Phcenix  Building. 
Minneapolis,    Minn.       l!.iiiitnii,    John    Richard,    Consulting    Engineer,    Edge    and 


Edge,  2-0  Pitt  St.,  Sydney,  New  South  Wales.  Collins,  Curtis  C,  Electrical 
Engineer,  S.  A.  Luz  Electrica,  Box  244,  San  Juan,  P.  R.  Copp,  Frank  Toul- 
men,  Jr.,  Testing  Department,  General  Electric  Co.,  Schenectady,  N.  Y.  Davis, 
William  Griffith,  Power  and  Mining  Eng.  Department,  General  Electric  Co., 
Schenectady,  N.  Y.  Dudley,  Eugene  Elmer,  Chief  Electrician,  American  Steel 
and  Wire  Co.,  Georgetown,  Worcester,  Mass.  Fairchild,  Walter  Lowe,  Sales 
Engineer,  Sunley  Electric  Mfg.  Co.,  29  Broadway,  New  York  City.  Godbe. 
Murray  Charles,  Department  Engineer,  Utah  Light  and  Power  Co.,  Salt  Lake 
City,  Utah.  Goody,  Coral  Payne,  AssisUnt  Engineer,  The  Telluride  Power 
Co.,  Logan,  Utah.  Gray,  Guthrie,  Assistant  Mechanical  Engineer,  Department 
of  Works,  Worlds  Fair,  St.  Louis,  Mo.  Hall,  Frank  Wells,  Office  Engineer. 
The  Sprague  Electric  Co.,  Fisher  Building,  Chicago,  111.  Hamilton,  James 
Henry,  Electrical  Signaling  Engineer.  The  Cape  Government  Railways,  Cape 
Town,  South  Africa.  Haselden,  Harry  Ariel,  Electrical  Enpneer,  The  Whitin 
Machine  Works,  Whitinsville,  Mass.  Henderson,  John  Samuel,  Superintendent 
and  Electrician,  City  Electric  Light  Plant,  Brewton,  Ala.  Herbert,  Edward. 
Western  Electric  Co.,  239  South  Chnton  St.,  Chicago,  111.  Hoxie,  Hall  Far- 
rington.  Electrical  Engineer,  Board  of  Patent  Control,  residence  96  •'j  Hicks 
St.,  Brooklyn,  N.  V.  Jacobson,  Julius  R.,  Special  Employee  General  Electric 
Co.,  Schenectady,  N.  Y.  Johnston,  Richard  Harry,  Assistant,  R.  D.  Lillibridge, 
170  Broadway,  .\".  Y.  Jolly,  John  MacCallum,  Electrical  Engineer,  Noyes 
Bros.,  109  Pitt  St.,  Sydney,  N.  S.  W.  Jones,  Benjamin  Needham,  Electrician. 
Marine  Eng.  and  Machine  Co.,  Harrison,  N.  J.  Jones,  Robert  Clay,  TumbuU 
&  Jones,  Electrical  Engineers  and  Contractors,  Box  362,  Dunedin,  New  Zeal. 
Joslin,  Arba  Vanderburg,  Transformer  Inspector,  Ind.  Electric  Light  and  Power 
Co.,  San  Francisco,  Calif.,  KappcUa,  Adolph  Somers,  Head  of  Induction  Motor 
Tests,  General  Electric  Co.,  Schenectady,  N.  Y.  Livers,  John  Leo,  Electrical 
Contractor,  Martinsburg,  W.  Va.  Lodyguine,  Alexander,  Electrical  Engineer, 
National  Battery  Co.,  359  .Normal  Ave.,  Buffalo,  N.  Y.  MacKeen,  Rupert 
Thomas,  .\ssistant  Superintendent  of  Construction,  The  Canadian  General 
Electric  Co.,  Toronto,  Ont.  Medbury,  S.  C,  Jr.,  Electrical  Engineer  of  Sta- 
tions, \'a..  Passenger  and  Power  Co.,  116  N.  3d  St.,  Richmond,  Va.  Nesbit 
Willi-im,  Salesman  Westinghouse  E.  &  M.  Co.,  902  University  Block,  Syracuse, 
N.  Y.  Replogle,  James  Gillespie  Blaine,  Superintendent,  The  South  Fork  Elec- 
tric Light  Co.,  Box  164,  South  Fork,  Pa.  Scott,  Robert  Julian,  Professor  of 
Engineering  and  Electricity,  New  Zealand  University,  Canterbury  College, 
Christchurch,  New  Zealand.  Stone,  Charles  Lcroy,  Power  and  Mining  De- 
partment, General  Electric  Co.,  Schenectady,  N.  Y.  Waters,  William  Law- 
rence, Chief  Engineer,  Christensen  Eng.  Co.,  Milwaukee,  Wis.  Williamson, 
Robert  Baird,  Principal  of  School  of  Electrical  Engineering,  The  International 
Correspondence  Schools,  Scranton,  Pa.  Woolford,  William  Allen,  Testing 
Department,  General  Electric  Co.,  Schenectady,  N.  Y.  Mr.  G.  W.  Greenwood 
was  transferred   to   full  membership. 


EDUCATIONAL. 


LOWELL  LECTURE  COURSES.— In  the  Lowell  free  lecture  courses  at  the 
Massachusetts  Institute  of  Technology,  twelve  lectures  on  general  electrical 
testing  are  to  be  delivered  by  Asst.  Prof.  F.  A.  Laws  and  twelve  on  polyphase 
currents  by  Prof.   H.   E.  Clifford. 

GROWTH  OF  CORNELL  UNIVERSITY.— President  Schurman,  of  Cornell 
University,  has  announced  the  results  of  the  deliberations  of  the  annual  Fall 
meeting  of  the  Board  of  Trustees  of  the  university.  An  increase  in  facilities 
for  instruction,  in  which  are  included  gifts  from  the  late  Dean  Sage,  of 
Albany,  Hiram  W.  Sibley,  of  Rochester,  the  late  James  B.  Guilford,  of  Utici, 
and  Cornelius  N.  Bliss,  Henry  R.  Ickelheimer,  George  C  Boldt,  Jacob  H. 
.Schiff,  John  D.  Rockefeller,  and  Oliver  H.  Payne,  of  New  York,  were  .in- 
nounced.  The  location  of  the  Rockefeller  Hall  of  Physics,  which  will  cost 
$250,000,  was  decided  upon,  and  the  building  will  be  placed  on  a  line  running 
east  and  west  between  the  present  Lincoln  and  McGraw  Halls.  President 
Schurman's  recommendation  of  immediate  erection  of  a  hall  for  arts  and 
humanities,  to  cost  $250,000,  was  adopted,  and  the  building  was  located  on  t'lc 
plot  of  ground  now  occupied  by  houses  of  profs.  Wait,  Law,  and  Hewctt.  The 
plan  for  the  expansion  of  Cornell  University  on  most  magnificent  lines  w^s 
adopted,  and  for  tliis  purpose  the  president  was  authoritcd  to  purchase  imme- 
diately sixteen  acres  of  land  to  the  west  of  the  library  building.  It  is  proposed 
to  erect  six  new  costly  buildings  on  this  plot  immediately,  and  eight  more  in 
the  remote  future.  A  scheme  for  the  superannuation  of  all  professors  at  the 
age  of  seventy  was  adopted,  the  det.iils  to  be  arranged  later.  It  is  probable 
that   all   professors  so   retired  will  be  pensioned. 


Zvnbc  "Hotcs. 


MR.  HENRY  D.  SF  \KS  !  ..-  moved  his  office  in  Boston  to  the  Board  cf 
Trade  Building.  131   State  Street. 

THE  CROUSETREMAINE  CARBON  CO.MPANY  has  moved  iu  general 
offices  from  Fostoria  to  Cleveland,  Ohio. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  has  rcceoUr  iMued 
a  new  general  catalogue  dated  1903,  and  is  distributing  the  same  to  the  trade 
throughout  the  country. 

WHITEHEAD  MACHINERY  COMPANY,  of  Davenport.  la.,  is  nuking 
a  specialty  of  the  purchase  and  sale  of  second-hand  Corliss  engines,  automatic 
cngincs.  boilers,  etc.,  and  will  he  glad  to  receive  inquiries  on  the  subject. 

A  GOLD  MEDAL.— At  the  Dusscldorf  Exhibition,  which  has  jutt  ter- 
minated, the  highest  award  of  merit,  the  gold  medal,  was  awarded  the  "Hunt" 
conveyor.  This  conveyor  is  manufactured  by  the  C.  W.  Hunt  Company,  We»t 
New  Brighton,  New  York. 

DISTRIBUTION  OF  LIGHT.— A  dainty  and  altogether  admirable  little 
pamphlet  on  the  distribution  of  light  from  the  Nemst  lamp  has  ju»t  been 
put  in  circulation  by  the  Ncrnst  Lamp  Company,  of  Pittsburg.  The  "talk- 
ing points"  of   llir    Vrrntt    arr   «rll    brought  OUt. 
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THE  TELEPHONE  MAGAZINE,  according  to  the  latest  announcement  of 
its  editor,  C.  E.  Kammeyer,  will  in  the  future  be  published  by  the  Telephone 
Magazine  Publishing  Company,  with  John  R.  Dare  as  president.  It,  is  an- 
nounced that  no  one  connected  with  manufacture  of  telephone  apparatus  now 
has  any   financial  interest  in   the  paper. 

ELECTRIC  BLUE  PRINTING.— The  Pitjsburg  Blue  Print  Company,  1501 
Park  Building,  Pittsburg,  Pa.,  has  issued  a  pamphlet  describing  its  system  of 
apparatus  for  blue  printing  with  aid  of  the  electric  arc.  This  company  has 
devised  what  appears  to  be  a  very  cfTicient  and  convenient  arrangement  for 
utilizing  the  electric  arc  for  this  purpose. 

OIL  FILTERS  FOR  BATTLESHIPS.— The  Burt  Manufacturing  Company, 
of  Akron,  Ohio,  has  just  closed  a  contract  for  four  large  special  style  Cross 
oil  filters  to  be  used  on  four  new  battleships  now  being  built  for  the  Govern- 
ment. In  this  connection  the  Burt  Company  calls  attention  to  the  fact  that  its 
filters  have  now  been  adopted  by  ten   different  governments. 

THE  ECONOMICAL  ELECTRIC  LAMP  COMPANY,  123  Liberty  St.,  New 
York,  reports  the  sales  for  its  turn-down  incandescent  electric  lamps  to  he 
most  encoviraging;  up  to  date  the  demand  having  far  exceeded  the  supply. 
Recent  additions  to  its  facilities,  however,  enable  it  to  fill  orders  more  prompt- 
ly. Orders  have  been  received  from  all  parts  of  the  world,  some  reaching  as 
high  as  25,000  lamps.  This  company  recently  placed  a  contract  with  the  Bryan 
Marsh  Company  for  175,000  lamps. 

SEDERHOLM  BOILERS.— The  Sederholm  boilers  are  made  for  high  pres- 
sures and  in  large  units,  by  the  Allis-Chalmers  Company,  Chicago,  111.  It  is 
stated  that  the  Sederholm  boiler  combines  the  advantages  of  the  horizontal 
tubular  and  the  French  types  without  possessing  their  defects.  The  principal 
features   claimed   for   this  boiler  are   economy,    durability   and   concentration    of 


(lower.  The  Allis-Chalmcrs  Company  has  recently  sent  out  some  literature  oi» 
the  subject  of  this  boiler,  including  a  report  of  a  test  made  last  year.  The  com- 
pany will  be  glad  to  send  this  matter  to  any  address  upon  application. 

ELECTRICAL  SUPPLIES.-  In  some  trade  caulogues  one  finds  illostrated 
many  devices  that  are  of  little  practical  value.  A  catalogue  gotten  up  with  the 
idea  of  quality  of  contents  rather  than  quantity  is  therefore  likely  to  prove  of 
especial  interest.  The  V'allee  Bros.  Electrical  Company,  625  Arch  Street, 
Philadelphia,  has  adopted  this  plan  in  the  production  of  two  late  catalogues, 
.\os.  4  and  5,  the  first  of  which  relates  to  electrical  house  goods  and  the  second 
to  telephone  apparatus.  Only  articles  01  approved  value  are  listed  and  even 
they  make  catalogues  of  h-rge  size.  The  articles  illustrated  are  up-to-date,  and 
there  is  a  satisfaction  in  feeling  that  in  looking  the  catalogues  over  no  time  is 
wasted  in  noting  records  of  obsolete  or  useless  goods.  .-MI  of  the  apparatus 
listed  in  these  catalogues  are  standard.  The  company  deals  in  everything  elec- 
trical and  does  not  confine   itself  to  the  two  departments  above  mentioned. 

THE  VILTER  MANUFACTURING  COMPANY,  Milwaukee,  Wis.,  builder 
of  improved  Corliss  engines,  has  recently  received  a  letter  from  one  of  it» 
customers  which  reads  as  follows:  "Mr.  Banes  tells  me  that  you  have  completed 
the  installation  of  the  tandem  compound  Corliss  engine,  which  I  purchased 
from  your  people,  and  I  have  great  pleasure  in  handjng  you  herewith  my 
check  to  cover  your  services  in  full.  The  opinions  of  all  of  the  engineers  and 
electrical  people  who  have  inspected  my  plant  have  been  that  the  engine  is  a 
splendid  piece  of  work,  admirably  adapted  to  my  requirements  in  every  resp«ct 
and  my  engineer,  Mr.  Banes,  tells  me  that  it  performs  perfectly.  I  have  no 
doubt  at  all  that  it  will  prove  most  satisfactory,  and  assure  you  that  I  am 
indebted  to  you  for  the  very  capable  manner  in  which  you  have  conducted 
the    installation.  T'.rn    T.    Gardner,    Las    .\nimas,    Colo." 


UNITED    STATES   PATENTS  ISSUED   NOVEMBER  4,   190Z. 
[Conducted  by  \Vm.   A.   Rosenbaum,   Patent  Attorney,    140   Nassau   St.,  N.    Y.] 
712,477.      BRUSH    HOLDER;   N.    C.    Bassett,    Lynn,    Mass.     App.   filed   March 
24,  1902.     The  brush  lies  against  a  flange  inclined  to  the  radius  of  the  com- 
mutator and  a  coil  spring   has  one   end  in  engagement  with  the  brush   and 
the  other  with  the  brush  holder. 

712.513.  OUTLET  BUSHING  FOR  CONDUITS;  F.  W.  Erickson,  Boston, 
Mass.  App.  filed  March  15,  1902.  A  two-part  bushing  having  external 
and  internal  screw-threads,  the  former  for  a  nut  and  the  latter  for  the 
end  of  the  conduit. 

712.514.  INTERIOR  CONDUIT  OUTLET  BOX;  F.  W.  Erickson,  Boston, 
Mass.  Apo.  filed  March  26,  1902.  The  box  is  cast  around  the  bushings 
through  which  the  conduit  enters. 

712.521.  REGULATOR  FOR  ALTERNATING  SERIES  ARC  LIGHT  SYS- 
TEMS; J.  H.  Hallberg,  New  York,  N.  Y.  App.  filed  Nov.  27,  1901.  An 
elastically  suspended  magnet  coil  and  a  balanced  core;  the  coil  being  in 
series  with  the  line,  so  that  when  one  or  more  lamps  are  cut  out,  the  move- 
ment of  the  core  will  introduce  impedance  in  the  circuit. 

712.522.  REGULATOR  FOR  ALTERNATING  SERIES  ARC  LIGHT  SYS- 
TEMS; J.  H.  Hallberg,  New  York,  N.  Y.  App.  filed  Jan.  29,  1902.  A 
device  for  automatically  changing  the  ratio  of  the  current  transformation, 
whereby  the  power  factor  of  the  system  will  be  maintained  practically  con- 
stant from  zero  to  full  load. 

712.523.  REGULATOR  FOR  ALTERNATING  SERIES  ARC  LIGHT  SYS- 
TEMS; J.  H.  Hallberg,  New  York,  N.  Y.  App.  filed  Jan.  29,  1902.  Com- 
prises a  device,  a  portion  of  which  is  responsive  to  any  increase  in  current 
upon  the  line  within  predetermined  limits  and  a  portion  of  which  is  only 
responsive  to  a  current  in  excess  of  such  limit,  which  device  will  act  when 
energized  to  introduce  an  impedance  upon  the  line  proportional  to  any 
decrease    in   load. 

712.524.  REGULATOR  FOR  ALTERNATING  SERIES  ARC  LIGHT  SYS- 
TEMS; J.  H.  Hallberg,  New  York,  N.  Y.  App.  filed  Jan.  29,  1902.  A 
modification   of  the  preceding  patent. 

712.525.  FIRE  ALARM  SIGNALING  APPARATUS;  J.  Hamer,  Buffalo,  N. 
Y.  App.  filed  Nov.  11,  1901.  The  wrist  of  the  person  sending  in  the 
alarm  is  caught  and  can  be  released  only  when  someone  else  arrives  with 
a   releasing  device. 

712,535.  METHOD  OF  CONSTRUCTING  ELECTRIC  SWITCHES:  G.  H. 
Hill,  Glenridge,  N.  J.  App.  filed  Aug.  10,  1901.  The  contact  segments  are 
coated  with  porcelain  or  an  insulating  paint  before  they  are  embedded  in  a 
base  insulation. 

712,539.  TROLLEY;  N.  Nublinger,  Barberton,  Ohio.  App.  filed  July  3,  1902. 
The  wheel  is  mounted  on  a  short  vertical  axis,  so  that  it  will  yield  laterally 
when  passing  curves. 

712,549.  MOTOR  CONTROLLER:  G.  E.  Krause  and  A.  L.  Bolen,  Indianap- 
olis, Ind.  App.  filed  Oct.  7,  1901.  A  set  of  resistances  and  i.icans  for 
changing  bridging  connections  between  their  terminals  whereby  they  may 
be  placed  in  series  or  any  number  in  parallel  with  the  remainder  in  series. 

712,561.  REGULATION  OF  DYNAMO-ELECTRIC  MACHINES;  Alexander 
D.  Lunt,  Schenectady,  N.  Y.  App.  filed  January  17,  1900.  (See  Current 
News  and  Notes.) 

712,568.  CABLE  JOINT;  \V.  M.  Murphey,  New  York,  N.  Y.  App.  filed  Jan. 
13,  1902.  A  sleeve  carrying  its  own  cementing  material  and  applicable 
to  the  joint. 

712,584.  WINDING  FOR  ELECTRICAL  TRANSFORMERS;  J.  S.  Peck, 
Pittsburg,  Pa.  App.  filed  March  21,  1902.  A  parallel  winding  for  trans- 
formers  comprising   a  number   of  coils   severally   sub-divided   and   mutually 


cross-connected   so   as   to   insure  the  same    inductive   relation    for  all   of  the 
parallel   circuits. 

2.589.  SYSTEM  OF  MOTOR  CONTROL;  William  B.  Potter,  Schenectady, 
N.  Y.  App.  filed  Nov.  i,  1900.  Both  the  motor  field  and  armature  are 
revolvable;  one  is  geared  to  the  car  a.xle  and  the  other  is  controllable  from 
any  point  of  a  car  or  train  by  means  of  a  brake  actuated  by  pneumatic 
or  hydraulic  means. 

2.590.  END  PLAY  DEVICE  FOR  ROTARY  MACHINES;  W.  B.  Potter 
and  E.  M.  Hewlett,  Schenectady,  N.  Y.  App.  filed  March  27,  1901.  Means 
for  regulating  end  play  in  rotary  machines,  comprising  a  shaft,  means  for 
effecting  end-thrust  and  means  for  maintaining  a  slow  speed  of  movement 
during  the  end-thrust  compared  with  the  speed  of  the  shaft. 

2,591-     COMMUTATOR  BRUSH;  W.   B.   Potter,  Schenectady,  N.  Y.     App. 

filed   Sept.    9,    1 90 1.     The   contact   end  of   the   brush    is    reduced   in   lateral 

dimensions. 
:,6oo.     SWITCHBOARD  SOCKET:  H.  R.  Sargent,  Schenectady.  N.  Y.    App. 

filed  March  5,   1901.     Details. 

2.613.  ALTERNATING-CURRENT  DYNAMO-ELECTRIC  MACHINE 
AND  SYSTEM  OF  DISTRIBUTION;  William  Stanley,  Great  Barrington 
and  John  F.  Kelly,  of  Pittsfield,  Mass.  App.  filed  April  5,  1902.  (See 
Current  News  and  Notes.) 

2.614.  ELECTRICAL  GENERATION  AND  DISTRIBUTION;  William 
Stanley,  of  Great  Barrington,  and  John  F.  Kelly,  of  Pittsfield,  Mass.  App. 
filed  June  25,   1902.      (See  Current  News  and  Notes.) 

2.618.  PROTECTING  DEVICE  FOR  ELECTRIC  CIRCUITS;  P.  H. 
Thomas,  Pittsburg,  Pa  App.  filed  Nov.  27,  1899.  Comprises  one  or  more 
series  gaps,  one  or  mo.-e  gaps  shunting  one  or  more  infusible  and  non- 
polarizable  current-limiting  bodies  and  a  non-polarizable  current-limiting 
body  in  series  with   all  the  gaps  . 

2.619.  ELECTRICAL  RELAY;  A.  T.  M.  Thomson.  Middlesex,  England. 
App.  filed  Feb.  4,   1901       Details. 

2.620.  ELECTRIC  METER;  E.  Thomson,  Swampscott,  Mass.  App.  filed 
July  27,  1898.  A  motor  generator  and  devices  controlled  by  the  current 
generated  thereby  for  opening  the  supply  circuit  of  the  motor  generator 
when  its  armature  reaches  a  rate  of  rotation  corresponding  to  the  energy 
to  be  measured. 

2.630.  HIGH  OR  LOW  WATER  .\LARM;  C.  E.  Zimmermann.  Syracuse. 
N.  Y.  App.  filed  Dec.  5,  1901.  A  float  carrying  a  pointer  and  circuit 
terminals  adapted  to  be   closed  at  the  critical  point. 

!,634.  EXERCISING  APPARATUS:  \.  Aronstein.  Goldfield.  Colo.  App. 
filed  June  18,  1902.  An  apparatus  for  drill-striking  practice  in  which  a 
circuit  is  closed  through-  the  body  of  the  person  using  the  hammer,  at 
each  blow. 

:,639.  REGULATING  ROT.\RY  CONVERTERS;  Ernst  J.  Berg.  Schenec- 
tady,  N.   Y.     App.   filed   March  20,   1899.      (Set   Current   News  and  Notes.) 

•,650.  BRAKE  SHOE;  F.  E.  Case,  Schenectady.  N.  Y.  .\pp.  filed  June  30, 
1897.  Electrically  operated  brake  shoes  provided  with  means  for  propor- 
tioning  the  braking  effect  to  the  coefficient  of  track   friction. 

!.652.  INTERCHANGEABLE  HOOD  SUPPORT  FOR  HIGH  TENSION 
ELECTRIC  LAMP  SERVICE;  J.  H.  B.  Conger  and  C.  J.  Eichhon,  New- 
ark, N.  J.     App.  filed  Jan.  24.   1902.     Details. 

1.668.  GRAVITY  BATTERY;  W.  N.  Gove.  Philadelphia.  Pa.  App.  filed 
Jan.  16,  1902.  Babbitt  metal  is  used  in  place  of  copper  in  an  ordinary 
gravity  battery. 

!,673-  PROCESS  OF  OPER.-KTING  ELECTRIC  MOTORS:  J.  Harris, 
Rensselaer.  N.  Y.  .\pp.  filed  Jan.  23,  1902.  Consists  in  passing  a  current 
through   a    fluid   conductor   and   then   through    recurring   paths    to    a   second 
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fluid  conductor  and  to  line  and  in  using  a  revolving  device  whose  ends  dip 
into  the  conducting  fluid  at  intervals  in  succession,  cutting  as  they  revolve 
the  magnetic  flux  produced  by  the  current  in  the  field  circuit. 

712,685.  SOCKET  FOR  INCANDESCENT  LAMPS;  O.  E.  Kcnney,  Toledo, 
Ohio.     App.   filed  May  31,  1902.     Details. 

712,686  SOCKET  FOR  INCANDESCENT  LAMPS;  O.  E.  Kenney,  Toledo, 
Ohio,  App.  filed  May  31,  1902.     Details. 

712,715.  ELPXTROMEDICAL  APPARATUS;  L.  Petich,  New  York,  N.  Y. 
App.  filijd  March  11,  1901.  The  apparatus  including  battery,  induction  coil, 
etc.,  is  inclosed  in  a  two-part  casing  which  forms  the  two  electrodes  or 
handles. 

712,717.  ELECTRIC  MOTOR;  O.  H.  Pieper,  Rochester,  N.  Y.  App.  filed 
Dec.  4,  1 90 1.  The  primary  of  a  transformer  is  connected  in  series  with 
the  field  windings  and  the  secondary  in  series  with  the  armature  of  the 
motor,  so  that  the  magnetic  and  electric  circuits  can  be  so  proportioned  that 
the  field  and  armature  current  are  practically  in  phase. 

712,737.  COMPOUNDING  ALTERNATOR;  Charles  P.  Steinmetz,  Schenec- 
tady, N.  Y.     App.  filed  August  20,  1897-     (See  Current  News  and  Notes.) 

712,739.  ELECTRIC  SPARK  GENERATOR;  J.  Struthers,  Des  Moines,  la. 
App.  filed  March   10,   1902.     Details. 

712.741.  APPARATUS  FOR  TRANSFERRING  ELECTRIC  ENERGY;  E. 
Thom.son,  Swanipscott,  Mass.  .\pp.  filed  Feb.  27,  1897.  The  mode  of 
operation  in  energizing  a  core  by  a  winding  traversed  for  a  period  by  the 
current,  then  interrupting  the  current  flow  by  a  contact  maker  at  the  end 
■of  a  givt-n  time,  during  which  the  core  has  reached  a  considerable  degree  of 
magnetization  and  at  or  about  the  same  time  closing  a  circuit  secondary 
to  the  first  winding,  to  obtain  therein  a  current  which  may  be  utilized  in 
any  desired  way. 

712.742.  ALTERNATING  CURRENT  METER;  E.  Thomson,  Swampscott, 
Mass.  App.  filed  April  10,  1901.  A  field  magnet  system  provided  with  a 
single  closed  winding  connected  and  arranged  to  serve  at  the  same  time 
as  the  scries  and  the  potential  winding  of  the  meter. 

712,749.     RHEOSTAT;  G.   H.   Whittingham,  New  York,  N.  Y.     App.   filed  Jan. 

21,    1902.     A   tubular  insulating  body  having  the  resistance  coil  therein,  all 

terminalj  of  which  lead  out  to  one  end  of  the  tube. 
712,754.     RAILWAY   SIGNAL;   R.   A.   Baldwin,   South   Norwalk,   Conn.      App. 

filed  Dec.  9,  1901.     A  signaling  system  in  which  more  than  one  car  or  train 

can  pass  into  a  block  and  yet  be  protected. 
712.764.      RECEIVER   FOR   WIRELESS   TELEGRAPHY;    Angel    De    Castro, 

.New  York,  N.  Y.      App.   filed    Dec.  4,    1901.      In   the  antennae  circuit  is  a 


712,989.  ELECTRIC  CAUTERY;  W.  E.  W'ashbum,  Cedar  Rapids,  Iowa.  App. 
filed  Sept.  8,  1902.  The  device  is  especially  constructed  to  remove  the 
tonsils. 

712,991.  REGULATING  ROTARY  CONVERTERS;  Ernst  J.  Berg,  Schenec- 
tady, N.  Y.     App.  filed  March  20,  1899.     (See  Current  News  and  Notes.) 


712,590. — End-play   Device   for   Rotary   Machines. 

stretched    fine    steel    wire   between   the    poles    of   a    magnet,    surrounded    by 
iron    filings  and   in  contact   with   a   sounding  box.      When   the   antennae   is 
influenced  by  electric  waves,   the  device  emits  a  sound,  or  a  galvanometer 
connected   to    turns    about    the    magnet    is    affected.      The    coherer    consists 
<if  titanium  particles  in  an  exhausted  tube,  the  particles  being  contained  in 
a  cup  at  the  end  of  one  of  the  tube  electrodes,  the  end  of  the  other  elec- 
trode  bearing  on   top   of  the   particles. 
712.H14.       BATTERY    INSTALLATION     FOR     SUBMARINE    BOATS;    S. 
Lake,   Bridgrport.    Conn.      App.    filed   March    4.    1902.      Cement   tanks   con- 
structed  in  metal    submarine  boats  to   receive   storage  batteries. 
7i2,«30.     SECTIONAL  CONDUIT;   W.  L.   McGowan.   Phila<lclphia,  Pa.     App. 
filed  March  20,  1902.     The  ends  of  the  sections  arc  united  by  rods  extending 
into   each. 
712.845.      ELECTRIC    SWITCH    ACTUATOR:    .1.    Y.    Porter,    Detroit,    Mich. 

App.  filed  Aug.   14,  loot.     Details. 
712.847.     DRIVING  CENTRIFUGAL  OR  OTIIKR  MACHINES  BY  MEANS 
OF   ELKCTUIC  MOTORS;  G.  Polt  .wd  R.   Willi.inison,  Motherwell.  Scot- 
land.    App.  filed  Jan.   15.  1002.     A  stationary  spindle,  a  loose  sleeve  thereon, 
to  which   the   .armature  is  fixril.    a   rlutch   carried  by   the   sleeve   and   a  disk 
with    which   the  clutch   gradually   engages   by  centrifugal   action   on  starting 
the  motor. 
712.871.     GRINDING  MACHINE;  O.  S.   Walker.  Worcester.  Mass.    App.   aleJ 
Aug.   12,   1901.     An  automatic  grinding  maihine  in  which  the  circuit  of  the 
motor  is  controlled  by  the  movcmrnl  of  a  platen. 
712.882.     ELECTRICAL  CONTROLLER  CONTACT  ARM;  E.  H.  Wise.  Wcst- 
munt,   Pa.      App.   filed    May  20,    1902.      Means  arc   provided   in  the   arm   for 
utilizing  the  current  to  create  a  magnetic  field  to  destroy  arcs  which  may  be 
formed  on   the   breaking   of  the  current. 
712.OJQ.      PRINTING  TKLEt.RAPH;  O.  L.   Richer.  Pittsburg,  Pa.     App.   filed 

Sept.    10,   >9oo.     Various  impro\Tmcnts  in  printing  telegraph  apparatus. 
712,947.     ELECTRIC  ARC  LAMP;  L.  C    H.  Mensing.  Ixindon.  Eng.     App.  filed 

June  jii,  IQ02.  Details. 
712,961.  ELECTRIC  RAILWAY  SYSTEM;  W.  B.  Potter.  Schenectady,  N.  Y. 
.App.  filed  March  5,  1000.  A  transformer  .idapted  to  normally  supply  a 
current  of  low  p<itrntiHl  to  the  working  conduclcrs.  a  second  transformer 
and  a  switch  acttiated  by  the  low  potential  transformer  upon  the  passage 
of  a  car  to  connect  the  second  transformer  so  that  a  current  of  higlier 
potential  will  be  supplied  to  the  conductor. 


-Electric     Motor. 
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712.994.  METHOD  OF  OPERATING  ELECTRIC  BR,\KES;  F.  E.  Case, 
Schenectady,  N.  Y.  App.  filed  June  30,  1897.  Electrically  actuated  brake 
shoes  provided  with  means  whereby  any  one  can  be  released  whenever  the 
speed  of  rotation  of  its  axle  is  substantially  less  than  that  of  another  axle. 

712.995.  PROCESS  OF  PEROXIDIZING  STORAGE  BATTERY  PLATES; 
R.  N.  Chamberlain,  Dcpew,  N.  Y.  App.  filed  Aug.  23,  1900.  The  plates 
are  subjected  as  anodes  to  electrolysis  in  a  solution  of  sulphuric  acid  and 
nitrate  of  lead. 

712,999.     STORAGE   BATTERY;   B.   Ford,   Philadelphia.   Pa.     App.  filed  Au«. 

28,  1900.     A  flat  plate  having  its  edge  turned  over  to  form  a  tubular  bead. 

constituting  a  support   for  the  active  material. 
713.005.     PENHOLDER;    G.    B.   Hunt,   New  York.  N.   Y.     App.  filed  April  7. 

1902.     The  "grip"  of  the  penholder  is  made  up  of  alternate  zinc  and  copper 

sections,  to  afi^ord  a  galvanic  action  when  it  is  held  bet«Ten  the  fingers. 
713,010.      REGULATING   DYNAMO  ELECTRIC  MACHINES;   Alexander   D. 

Lunt,  Schenectady,  N.  Y.     App.  filed  January  7.  1900.     (See  Current  News 

and  Notes.) 

713.015.  SURFACE  CONTACT  STRUCTURE;  W.  B.  Potter.  Schenectady. 
N.  Y.  App.  filed  Oct  :i.  1897.  The  contact  button  can  be  lifted  out  of  its 
solid  support  and  easily  replaced,  there  being  a  conducting  socket  into  which 
the  lower  end  fits. 

713.016.  ELECTRIC  RAILWAY  SYSTEM;  W.  B.  Potter,  Schenectady.  N.  Y. 
App.  filed  March  5,  1900.  A  specific  form  of  apparatus  by  which  the  low 
potential  secondary  of  a  transformer  is  prevented  from  being  short-cir- 
cuited when  the  high  potential  secondary  is  cut  into  circuit. 

713,020.  PROCESS  OF  MANUFACrrURING  ELEMENTS  FOR  STORAGE 
BATTERIES;  E.  A.  Sperry,  Cleveland,  Ohio.  App.  filed  Feb.  20.  1902. 
Process  consists  in  mixing  together  while  dry  and  in  a  finely  divided  con- 
dition, lead,  lead  oxide  and  an  alkali-metal  salt  and  then  moistening  the 
mixture  with  an  alkaline  hydroxide. 

713.022.  COMPOUNDING  ALTERNATORS:  C.  P.  Steinmetz.  SchenecUdy. 
N.  Y.     App.  filed  August  20.  1897.     (See  Current  News  and  Notes.) 

713.023.  ELECTRIC  METER;  E.  Thomson.  Swampscott.  Mass.  App.  filed 
July   27.    1898.      A  motor,   the  speed   of   which   is  varied   by  iotermittently 
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712.754.-  Railway    Signal. 

applying  energ>-  thereto  at  such  intervals  as  to  maintain  its  speed  propor- 
tional to  the  quantity  to  he  measured. 

13,044  METHOD  OF  PRODUCING  ASYMMETRICAL  CURRENTS  FROM 
SYMMETRICAL  ALTERN.XTING  E.  M.  F.:  Michael  I.  Pupin.  Yonker.. 
N.  Y.  App.  filed  Jan.  4.  iSqS.  The  capacity  reactance  of  an  electrolytic 
cell  is  proportioned  to  the  ether  reactance  in  circuit  such  that  when  in 
alternating  E.  M.  F.  is  impressed  on  it.  one-half  of  the  wave  will  be 
suppressed 

i3.04.«.  APPARATUS  FOR  PRODUCING  ASYMMETRICAL  CURRENTS 
FROM  SYMMETRICAL  ALTERNATING  E.  M.  F.;  Michael  I.  Pupin. 
Yonker*.  N.  Y.  App  filed  Jan.  4.  1898.  Details  for  carrying  out  abore 
method. 
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Electricity  on  the  Elevated. 

It  is  a  bit  too  early  to  expect  electricity  to  justify  fully  its  adoption 
on  the  Manhattan  elev  ted  system  in  New  York  City.  Necessarily  a 
longer  time  must  elapse  before  all  the  changes  in  equipment  can  be 
carried  out  and  everything  can  be  made  to  work  smoothly.  There  will 
certainly  be  delays,  and  troubles  due  to  the  unexperienced  handling  of 
a  new  system,  but  Ireadysorr.c  of  the  benefits  are  beginning  to  emerge. 
The  a  mual  report  just  presented  by  President  Gould  must  be  re- 
garded as  a  remarkable  illustration  of  what  electric  traction  can  do 
in  the  way  of  stimulating  and  revivifying  an  old  property,  and  it 
really  looks  as  though  some  of  the  great  gains  made  on  street  rail- 
ways in  the  early  trolley  days  will  be  paralleled  by  the  leaps  and 
bounds  in  traffic  on  the  Manhattan.  It  appears  that  even  with  the 
limited  electrical  equipment  there  was  an  increase  in  passengers 
of  about  29,000,000  in  the  past  twelve  months ;  while  in  the  last 
quarter  the  electrified  east  side  has  shown  25  per  cent,  increase 
against  the  10  per  cent,  on  the  west  side,  where  electric  cars  are 
still  very  much  of  a  novelty.  Moreover  the  operating  ratio  for  the 
year  has  been  cut  from  55.38  per  cent,  down  to  50.10;  and  there 
should  be  possible  something  better,  although  that  is  a  point  in 
regard  to  which  one  must  wait  for  the  facts  and  results. 


Incidentally,  altogether  aside  f^om  what  the  company  has  gained, 
the  public  is  very  greatly  a  beneficiary  by  the  change  of  motive  power. 
After  traveling  on  one  of  the  clean,  bright  electrics,  it  is  a  burden 
and  vexation  to  the  flesh  to  go  back  to  the  steam  trains,  especially 
if  windows  or  doors  are  open,  or  if  one  has  to  stand  on  a  platform. 
Inside  the  cars,  the  mere  change  in  the  lighting  has  been  an  infinite 
betterment.  Not  alone  are  the  old  oil  or  other  lamps  bad,  but  anybody 
standing  in  the  aisle  shuts  out  the  light  from  everyone  else  aroimd, 
so  that  reading  becomes  an  impossibility.  The  electric  lights  are  so 
placed  and  distributed  that  all  parts  of  the  car  are  well  lit,  and  no 
one's  light  can  be  intercepted.  Better  yet,  there  is  a  distinct  saving 
in  time.  The  schedule  has  certainly  been  cut  25  per  cent. ;  in  fact 
a  half-hour  trip,  old  style,  can  apparently  now  be  made  in  about 
twenty  minutes ;  although  we  note  friction  and  stoppages  due  to 
the  inexperience  alike  of  trainmen  and  passengers. 


We  note  a  tendency  to  boom  Manhattan  stock  on  all  these  points, 
but  before  money  is  paid  out  in  dividends  we  venture  to  hope  fhat 
the  company  will  follow  up  the  present  change  by  making  other  irr- 
provements  that  should  and  must  come  as  an  inevitable  sequel.  The 
very  increase  of  travel  is  rendering  the  station  and  terminal  facilities 
quite  inadequate;  and  in  fact,  despite  the  change  to  elec.ricity,  one 
hears  many  complaints  about  the  crushing  and  crowding  on  the 
Elevated;  while  pickpockets  are  apparently  enjoying  "the  time  of 
their  lives,"  on  account  of  the  helplessness  of  their  victims  in 
the  melee.  It  does  little  good  also  to  gain  tin^e  in  transit  and  then 
waste  more  than  the  gain  in  the  press  on  some  blockaded  platform 
or  narrow  stairway.  In  short,  the  adoption  of  electricity  is  a  great 
boon,  but  there  are  many  others  due  in  its  train. 


Self-Help. 

\\'hether  or  not  he  meant  it  as  a  reply  to  Senator  Hill's  campaign 
proposal  for  State  ownership  of  the  coal  mines.  President  Roc  sevelt 
said  a  mighty  strong  and  pertinent  thing  on  paternalism  in  gov- 
ernment at  the  Chamber  of  Commerce  banquet  in  New  York  City- 
last  week.  We  quote  it  in  full  as  follows :  "At  a  time  when  the 
growing  complexity  of  our  social  and  industrial  life  has  rendered 
inevitable  the  intrusion  of  the  State  into  spheres  of  work  wherein 
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it  formerly  took  no  part,  and  when  there  is  also  a  growing  tendency 
to  demand  the  illegitimate  and  unwise  transfer  to  the  government 
of  much  of  the  work  that  should  be  done  by  private  persons,  singly 
or  associated  together,  it  is  a  pleasure  to  address  a  body  whose 
members  possess  to  an  eminent  degree  the  traditional  American 
self-reliance  of  spirit  which  makes  them  scorn  to  ask  from  the 
government,  whether  of  State  or  of  Nation,  anything  but  a  fair 
field  and  no  favor — who  confide,  not  in  being  helped  by  others,  but 
in  their  own  skill,  energy,  and  business  capacity  to  achieve  success." 
'I'hose  of  us  who  believe  in  self-help  and  in  the  minimization  of 
jiovernmental  management  could  not  ask  a  better  presentation  of 
their  views  than  this.  A  curious  feature  is  that  such  a  declaration 
should  come  from  the  leading  spokesman  of  the  Republican  party, 
which  is  popularly  credited  with  a  desire  to  magnify  the  office 
and  function  of  the  central  power,  and  that  the  doctrine  attacked 
was  put  forward  by  one  whose  proudest  boast  is  that  he  is  a  Dem- 
ocrat, and  who  speaks  for  the  party  that  has  always  opposed  tooth  and 
nail  such  centralized  aggrandizement  in  national  policy.  All  that 
the  mdustries  of  the  country  need — mines,  telegraphs,  railroads, 
lighting  plants— is  that  they  shall  be  left  to  the  development  of 
private  enterprise  by  those  "who  confide,  not  in  being  helped  by 
others,  but  in  their  own  skill,  energy  and  business  capacity  to 
achieve  success." 


Train-Dispatching. 

If  report  be  true--and  we  are  not  in  a  position  to  contradict  ii — 
the  present  month  witnesses  the  fiftieth  anniversary  of  the  first  at- 
tempts to  use  telegraphy  in  train  dispatching.  The  claim  for  priority 
is  made  for  Mr.  Albert  H.  Copeland,  of  Chenoa,  111.,  and  another 
pioneer  who  asserts  that  he  moved  trains  by  telegraph  about  the  same 
time  is  Mr.  D.  H.  Conklin,  of  Decatur,  111.  Mr.  Copeland  made  his 
essay  on  the  Burlington  and  Rutland  road  during  a  snow  storm,  in 
the  fall  of  1852,  when  he  was  in  the  postal  service;  while  Mr.  Conklin 
was  engaged  in  the  development  of  the  method  in  the  same  year,  as 
a  telegraph  operator,  in  the  earlier  days  of  the  Erie  system. 


When  we  consider  what  an  important  adjunct  the  telegraph  has 
become  to  the  railroads,  it  is  hard  to  get  one's  self  back  to  the  time 
of  the  FJaltimore  and  Ohio  experiments  of  1844,  and  to  take  seriously 
Professor  Morse's  suggestion  that  if  a  break  were  found  in  the  tele- 
graph wire,  the  train  should  stop  long  enough  to  repair  it.  But  this 
is  what  he  said :  "Very  little  interruption  would  take  place  if  the  train 
that  discovered  a  break  would  stop  not  more  than  five  minutes,  and, 
being  furnished  with  pieces  of  wire  already  prepared  for  the  purpose, 
anyone  could  simply  unwrap  and  scrape  the  broken  ends  and  unite 
them  by  twisting  the  ends  of  the  pieces  of  wire  to  them."  Repairing 
a  telegraph  circuit  while  the  train  waits  would  hardly  commend  itself 
to  the  hurried  connnutcr  or  the  passenger  by  the  Twentieth  Century 
Flyer;  but  those  were  idyllic,  romantic  days,  when  prol)al<Iy  the  rail- 
road traveler  would  prefer  to  be  detained  in  order  that  lie  might  see 
some  of  the  mysterious  workings  of  tlu-  newfangled  telegraph. 


Tiie  association  ol  railroad  and  telegraph  has  indeed  always  been 
very  close,  and  we  do  not  wonder  that  the  Western  Union  objects 
strenuously  to  being  cut  adrift  from  its  old  railroad  bases.  Teleg- 
raphy has  been  of  infinite  value  in  expediting  and  improving  train 
.service,  and  it  would  not  bo  right  to  let  this  "jubilee"  go  by  without 
remembrance,  even  though  the  telephone  has  come  in  to  play  so  im- 
portant a  part  in  dispatching  of  late  years. 


the  electric  heating  of  the  famous  Davos-Platz  region  in  Switzerland. 
This,  as  our  readers  will  doubtless  recollect,  is  perhaps  the  most 
noted  winter  resort  for  consumptive  patients  in  all  Europe,  and  to  its 
sanatoriums  two  or  three  thousand  invalids  resort  for  treatment  each 
season.  The  remedial  value  of  pure,  cold  air  is  now  well  recognized 
in  such  cases,  both  here  and  abroad,  and  in  this  instance  the  primary 
purpose  of  electric  heating  is  the  preservation  of  pure  air.  To  this 
end  the  plan  includes  a  complete  electric  heating  system  for  the  whole 
community  so  as  to  eliminate  the  use  of  fuel  as  completely  as  possible. 
There  is  ample  water  power  a  dozen  miles  or  so  away,  and  it  is 
proposed  to  install  a  polyphase  plant  of  about  15,000  hp  to  do  the 
work.  This  output  is  computed  to  be  ample  for  the  requirements,  and 
when  the  project  is  carried  out  we  shall  be  treated  10  the  remarkable 
spectacle  of  a  settlement  containing  a  total  population  of  about  5,000 
entirely  rid  of  fires  and  the  concomitant  contamination  of  the  air.  It 
is  estimated  that  the  total  cost  of  the  energj-  delivered,  including  all 
items  of  fixed  charges  and  depreciation,  will  amount  to  about  two- 
thirds  of  a  cent  per  kilowatt-hour.  There  seems  to  be  no  reason  why 
such  a  figure  may  not  be  reached  in  a  hydraulic  plant  economically 
installed  and  administered,  and  it  is  evident  enough  that  so  low  a 
cost  puts  electric  heating  in  an  entirely  new  light.  We  are  so  wonted 
to  con<;ider  the  cost  of  electrical  energy  in  the  light  of  ordinary 
central  station  prices  that  it  is  hard  to  realize  the  significance  of  the 
situation.  In  this  instance,  to  be  sure,  the  main  object  of  the  inno- 
vation is  sanitary  rather  than  economic,  but  it  will  be  none  the  less  an 
invaluable  lesson  to  the  world.  When  we  consider  that  energy  could 
be  supplied  at  a  similar  cost  in  working  on  a  colossal  scale  from  low- 
grade  coal  at  the  mine,  we  are  tempted  to  dream  cf  cities  without 
smoke.    At  least,  the  Davos-Platz  experiment  will  proclaim  the  way. 


Transmission  Lines  on  the  Sea  coast. 

In  another  column  an  account  is  given  of  a  difficulty  which  has 
arisen  in  the  operation  of  high-voltage  transmission  lines,  lo- 
cated near  the  seashore  where  heavy  sea  fogs  are  prevalent. 
The  trouble  comes  at  a  season  of  the  year  when  there  is  also 
likely  to  be  considerable  dust  flying  at  times  when  the  fog  is  not 
present.  This  difficulty,  as  experienced  on  the  Pacific  Coast 
near  Los  Angeles  has,  we  understand,  also  made  itself  man- 
ifest on  at  least  one  other  line  located  near  the  seashore.  For- 
tunately, at  the  same  time  that  we  record  the  difficulties  which 
have  arisen,  we  are  enabled  to  describe  a  cure  which  has  been 
applied,  and  under  a  test  of  something  over  a  year,  has  given 
very  satisfactorj'  results.  It  is  somewhat  strange  that  so  much 
trouble  should  be  experienced  directly  on  the  sea  coast,  near 
Los  Angeles,  while,  at  the  same  time,  the  sea  fogs  which  fre- 
quently drift  up  the  valleys  in  that  region,  do  not  seem  to  have 
troubled  the  transmission  lines  a  few  miles  inland.  Just  how 
much  of  the  trouble  is  due  to  the  salt  held  in  suspension  in  the 
fog  itself,  and  how  much  is  caused  by  the  character  of  the  dust 
which  is  deposited  on  the  in>uIators  in  dry  times,  has  not,  we 
believe,  Ik'cu  thoroughly  determined.  It  is  now  a  well-known  fact 
that  aluminum  cannot  be  used  on  or  near  the  .<:ea  coast,  because 
of  the  corroding  cflfccts  of  the  salt  mist. 


Electric  Hf.ating. 

Not  long  since,  we  took  occasion  to  discuss  the  economic  future  of 
electric  heating  on  a  considerable  scale.  Quite  apropos,  therefore, 
is  a  recent  paper  in  l.'lilcctricicit  on  a  carefully  formulated  plan  for 


It  seems  peculiar  that  sea  fog  should  contain  as  much  salt 
in  mechanical  suspension  as  it  frequently  does.  When  it  exists 
in  fog.  it  is,  of  course,  the  result  of  spray  being  carried  up  into 
the  air.  and  finally  assuming  the  form  of  a  fog  along  with  the 
condensed  moisture  from  the  atmosphere.  Otherwise  sea  fog 
would,  of  course,  consist  of  nothing  but  vapor  condensed  from 
the  atmosphere.  Whether  heavy  sea  fog  alone,  without  the 
presence  of  dust  previously  deposited  on  the  insulator,  would 
cause  leakage  sufficient  to  burn  the  pins,  is  something  which  has 
not   been   determined,  but  the  presence  of  the  coating  of  dust 
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previous  to  the  appearance  of  the  fog  seems  to  be  a  very  im- 
portant factor  in  the  trouble.  Of  course,  the  fog  itself,  if  par- 
tially composed  of  sea  spray,  will  deposit  a  certain  amount  of 
salt  under  the  insulators,  but  this  might  not  be  sufficient  in  itself 
to  produce  a  break-down  across  the  surface  of  the  insulator, 
unless  some  dry  dust  had  been  deposited  there  previously  by  the 
wind.  The  information  at  hand  does  not  indicate  whether  the 
Santa  Monica  transmission  plant,  which  has  experienced  this 
trouble,  has  had  its  lines  alive  during  the  whole  twenty-four 
hours.  There  would  probably  be  more  deposits  upon  the  insu- 
lators if  the  lines  were  dead  part  of  the  day  than  if  they  were 
kept  alive  all  the  time,  as  the  tendency  of  the  high  voltage  is 
to  statically  charge  all  particles  near  each  conductor  and  repel 
them.  Indeed,  it  has  been  noticed  many  times  in  connection 
with  high-tension  insulators  that  moisture  is  driven  away  by 
this  static  effect.  However,  it  is  of  more  practical  value  to  know 
the  way  the  trouble  can  be  overcome  than  to  know  the  exact 
cause  of  it,  and  it  is  a  satisfaction  to  record  the  remedy. 


The  Permeability  of  Magnetic  Liquids. 

We  publish  this  week,  on  page  811,  the  description  of  some  meas- 
urements of  permeability  in  magnetic  liquids.  The  method 
■employed  is  interesting  as  being  analogous  to  that  suggested 
by  Hughes  for  his  sonometer.  Whereas,  however,  sonometer 
induction  coils  are  usually  fiat  and  axially  short,  those  employed 
in  this  investigation  were  relatively  thin  and  axially  long,  so  as 
to  secure  a  close  approximation  to  a  uniform  magnetic  field 
in  their  interiors.  The  method  seems  to  be  swift  in  application 
and  promises  a  wide  field  of  adaptation.  Alloys  of  iron,  nickel 
and  cobalt,  with  other  metals,  often  displaying  remarkable  and 
anomalous  magnetic  behavior  and  possibly  solutions  of  mag- 
netic substances,  tested  in  this  way,  might  also  evince  peculiar- 
ities. If  such  were  found  to  be  the  case,  the  method  would  be 
valuable,  because  solutions  are  so  readily  prepared  and  ex- 
changed by  contrast  with  solid  cores  of  alloy.  The  maximum 
permeability  observed  was  less  than  one  tenth  of  one  per  cent, 
greater  than  the  permeability  of  vacuum.  This  was  for  ferric 
chloride.  When  the  permeability  of  pure  iron  may  be  as  high 
as  2,000,  the  feeble  permeability  of  aqueous  solutions  of  the 
salts  of  iron  stands  in  marked  contrast. 


The  observations  were  carried  out  up  to  intensities  of  mag- 
netic force  approximating  200  gausses,  a  relatively  high  value. 
According  to  the  results  shown  in  Fig.  5,  cobalt  and  iron  be- 
have nearly  with  equal  power  in  solution  and  give  an  increase 
of  permeability  over  vacuum  of  45  parts  in  a  million  for  each 
per  cent,  of  pure  metal  in  solution;  whereas  nickel  in  the  solu- 
tions of  its  salts  is  feebler  and  only  gives  about  one  third  of  that 
amount.  This  reverses  the  order  of  relative  m.agnetic  power  in 
the  metals,  since  solid  nickel  is  superior  to  solid  cobalt  in  per- 
meability, at  low  intensities  of  exciting  magnetic  field.  The 
general  results  obtained  seem  to  be  in  fair  agreement  with  the 
few  and  scanty  data  hitherto  available  on  this  subject.  Thus, 
taking  ferric  chloride  of  specific  gravity  1.52,  the  permeability 
of  this  solution  was  observed  to  be  approximately  1.00085.  Re- 
ferring this  to  susceptibility,  the  corresponding  value  would  be 
about  68X10-",  while  the  value  of  Quincke,  quoted  for  the 
solution  of  that  density  (1.508),  is  65XIO'^  It  is  to  be  hoped 
that  the  investigation  will  be  extended  to  other  densities  of 
solution,  and  to  various  other  compounds  and  mixtures.  The 
results  so  obtained  might  prove  very  valuable  from  a  theoret- 
ical standpoint,  although  it  must  be  confessed  that  with  such 
feeble  permeabilities  there  is  not  much  hope  of  immediate 
practical  application. 


The  Size  of  Atoms. 

A  paper  recently  read  before  the  Physical  Society  of  London 
on  this  subject  by  Mr.  H.  V.  Ridout.  purports  to  compute  the 
size  of  atoms  with  unprecedented  accuracy,  based  on  certain 
convenient  hypotheses.  Some  of  these  hypotheses  are,  perhaps, 
more  convenient  than  reliable;  such,  for  instance,  as  that  atoms 
are  spherical  in  form,  and  that  in  water,  hydroxyl  and  hydrogen 
atoms  occupy  equal  volumes;  or  are  marbles  of  the  same  size 
in  contact  with  each  other.  This  view  of  the  atomic  structure 
of  water  gives  a  mental  picture  of  the  substance  resembling 
piled  cannon  balls.  It  is  then,  virtually,  demonstrated  in  the 
usual  manner  that  a  sphere  which  in  free  space  would  hold  by 
virtue  ot  its  electrostatic  capacity  the  same  total  quantity  of 
electricity  as  the  hydrogen  atoms  in  a  gramme  of  water,  would 
have  a  diameter  about  one  thousand  times  greater  than  that  of 
the  sun.  In  other  words  a  cubic  centimetre  of  water  apparently 
stows  away  on  its  hydrogen  atoms  as  much  electricity  as  would 
be  held  by  a  sphere  in  free  space  a  thousand  times  bigger  than 
the  sun  and  charged  to  the  same  potential.  As,  however,  the 
capacity  of  a  free  sphere  varies  as  its  radius  while  its  mass 
varies  as  the  cube  of  the  radius;  the  charge  per  unit  of  mass 
varies  inversely  as  the  square  of  the  diameter.  Consequently, 
a  simple  calculation  leads  to  the  result  that  if  the  fine-grained- 
ness  of  water  is  sufficiently  great  to  permit  of  eleven  millions  of 
these  lilliputian  marbles  to  line  up  in  a  millimetre,  their  electro- 
static storage  capacity  in  one  centimetre  cube  of  water  would 
be  equal  to  that  of  a  single  marble  of  a  thousand  sun  diameters. 


Since  the  thousandth  of  a  millimetre  is  commonly  called  a 
micron  (millionth  metre),  the  millionth  of  a  millimetre  (bil- 
lionth metre)  may  be  conveniently  called  a  bicron,  and  the  re- 
sult of  the  calculation  is,  therefore,  that  a  linear  series  of  11.4 
of  these  hydrogen  marbles  would  fit  in  a  bicron.  Or,  since  a 
linear  dimension  of  about  one  hundred  bicrons  is  near  the  limit 
of  visibility  attained  by  the  microscope,  the  diameter  of  a 
hydrogen  atom  would  be  about  one  thousandth  times  smaller 
than  the  microscope  could  render  visible  to  the  eye.  Lord  Kel- 
vin's classical  estimate  of  the  size  of  atoms  lay  between  a  bicron 
and  the  tenth  of  a  bicron;  so  that  the  lower  limit  of  Kelvin's 
estimated  range  is  about  the  same  as  that  deduced  in  the  paper 
here  referred  to.  Of  course  the  present  limitations  of  knowl- 
edge in  regard  to  the  structure  of  matter  prohibit  any  such  com- 
putations from  entering  the  regions  of  precision.  All  we  can 
perhaps  be  permitted  to  say  at  present  is  that  atoms  of  hydro- 
gen approach  a  bicron  in  size. 


In  our  last  issue,  we  printed  an  article  by  Dr.  S.  N.  Taylor, 
dealing  with  the  measurements  of  corpuscles  or  chips  of  atoms. 
According  to  the  results  of  the  various  measurements  there  de- 
scribed, a  corpuscle  is  a  much  smaller  quantity  of  matter  than 
an  atom,  and  whereas  atoms  of  different  chemical  substances 
have  diiferent  masses  and  occupy  different  volumes,  the  masses 
of  corpuscles  of  different  chemical  substances  appear  to  be  the 
same.  A  chip  of  a  hydrogen  atom  cannot  be  distinguished  in  its 
behavior  from  the  chip  of  an  aluminum  or  oxygen  atom.  In 
particular,  the  mass  of  a  hydrogen  corpuscle  comes  out  only 
about  one  thousitudth  part  of  the  mass  of  a  hydrogen  atom,  and 
this  is  derived  not  from  a  single  experiment  conducted  in  a  par- 
ticular manner,  but  from  numerous  experiments  made  in  verj' 
different  directions.  Consequently,  if  the  size  of  an  atom  may 
conveniently  be  expressed  as  a  fraction  of  a  bicron,  it  would 
seem  that  the  size  of  a  corpuscle  may  conveniently  find  expres- 
sion in  bicrons.  And  mayhap  the  end  is  not  yet.  At  all  events, 
it  must  be  confessed  that  the  end  is  not  in  sight. 
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Stanley  Transformer  Patent  Decision. 


Judge  Lacombe,  of  the  United  States  Circuit  Court  of  the  South- 
ern District  of  New  York,  on  November  17  handed  down  an  im- 
portant decision  denying  a  motion  for  a  preliminary  injunction 
applied  for  under  a  decision  written  by  the  same  judge  in  the  case 
of  the  Saranac  Electric  Light  Company,  handed  down  from  the 
Court  of  Appeals,  Second  Circuit,  January  14,  1902. 

In  the  last-mentioned  decision,  the  defendent  maintained  that 
the  Stanley  claims  indicated  no  invention,  but  the  court  held  that 
if  these  claims  were  read  in  the  light  of  explanatory  matter  included 
in  the  specifications  and  denominated  the  "Stanley  rule,"  the  patent 
did  cover  an  invention.  The  court's  statement  of  the  Stanley  rule 
was  as  follows:  "It  says  you  may  determine  the  proper  length  of 
the  primary  coil  by  connecting  the  transformer  in  circuit  with 
the  dynamo  with  which  it  is  to  be  used,  and  then  winding  on  wire 
until  the  loss  indicated  by  the  formula  C  R,  with  the  secondary 
circuit  open,  equals  a  certain  loss  of  energy." 

On  July  I  Judge  Colt,  of  the  United  States  Circuit  of  the  District 
of  Massachusetts,  denied  a  motion  for  a  preliminary  injunction 
based  upon  the  above  decision,  the  statement  being  made  that  the 
complainant  should  show,  first,  what  the  Stanley  patent  covers; 
aftid  second,  that  the  transformer  in  suit  comes  within  the  Stanley 
invention  as  thus  defined. 

Judge  Lacombe,  in  his  present  opinion,  holds  that  while  in  the 
Saranac  Lake  case  there  was  no  proof  that  the  defendant's  trans- 
former was  so  constructed  as  actually  to  use  the  so-called  Stanley 
rule  in  determining  the  length  of  wire  in  the  primary  coil,  it  did 
appear  that  the  length  used  was  substantially  the  length  that  would 
have  determined  had  the  rule  been  used.  The  evidence  in  the 
present  case,  however,  is  much  more  specific  as  to  the  length  of 
wire  in  the  primary  coil ;  and  in  view  of  the  repeated  and  concur- 
rent testimony  of  the  many  experts  called  by  the  defendent,  it 
cannot  be  held  that  the  length  of  wire  in  the  primary  coil  is  sub- 
stantially the  same  as  it  would  be  if  such  length  were  determined 
by  the  Stanley  rule.  Judge  Lacombe  concluded  by  saying  that  if 
the  length  be  not  substantially  the  same  we  seem  to  have  the  very 
exception  suggested  in  the  opinion  of  the  Court  of  Appeals :  "Some 
other  length  covered  by  the  language  of  the  claim  but  not  of  the 
rule,  would  fall  outside  of  the  claim."  The  decision  is  that  in- 
fringement is  not  shown,  and  the  motion  for  injunction  was  denied. 
The  decision  is  to  be  appealed. 


Pittsburg  Local  Section  of   American  Institute  of 
Electrical    Engineers. 


November  Meeting  of  American   Institute  of   Electrical 
Engineers. 


The  topic  considered  at  the  meeting  of  the  American  Institute  of 
Electrical  Engineers,  held  November  21,  was  "Electric  Variable  Speed 
Control,"  which  was  represented  by  seven  papers.  Abstracts  of 
these  papers,  together  with  the  accompanying  discussion,  will  be 
printed  next  week.  The  titles  and  scopes  of  the  papers  are  as 
follows: 

1.  "A  Series-Parallel  System  of  Speed  Control)"  by  George  W. 
Fowler.  A  description  of  the  parts  of  a  system,  including  a  double 
commutator  motor,  switchboard-controller,  automatic  switches  and 
emergency  switches. 

2.  "The  Storage  Battery  as  a  Factor  in  Speed  Control,"  by  H.  B. 
Coho.  A  description  of  the  use  of  storage  batteries  in  connection 
with  operation  of  printing  presses  and  the  multiple  voltage  system. 

3.  "Electrically  Operated  Coal  Hoist,"  by  P.  O.  Keilholtz.  A  de- 
scription and  data  concerning  the  operation  of  a  coal  hoist. 

4.  "Motors  for  Machine  Tools,"  by  F.  O.  BlackwcU.  A  description 
of  the  characteristics  of  the  different  classes  of  metal-working  tools, 
of  the  requirements  of  motors  for  operating  them,  of  the  conditions 
limiting  the  range  of  speed  variation  and  some  of  the  methods  of 
obtaining  it  with  continuous  current  motors. 

5.  "Multiple  l^nit  Voltage  Speed  Control  for  Trunk  Line  Service," 
by  H.  Ward  Leonard.  A  description  of  a  single-phase,  high-tension, 
alternating-current  system  for  operating  trunk  line  railways. 

6.  "The  Three-Wire  System  in  Variable  Speed  Motor  Work," 
by  N.  W.  Storcr.  .\  des:ription  of  the  operation  of  variable  speed 
d.c.    motors  on   the   three-wire  system. 

7.  "The  Operation  of  Machine  Shops  by  Individual  Electric 
Motors,"  by  R.  T.  Lozicr.  Data  concerning  the  load  factor  and 
operation  of  machine  shops,  and  a  description  of  the  advantages  de- 
rived  from  the  use  of  individual  cl'^ctric  motors. 


The  November  meeting  of  the  Pittsburg  Local  Section  of  the 
American  Institute  of  Electrical  Engineers  was  held  Xovember  10 
at  the  Electric  Club  of  that  city.  The  following  committee  was 
appointed  to  have  charge  of  the  preparation  of  programmes,  calling 
of  meetings,  etc.:  P.  M.  Lincoln,  chairman;  J.  S.  Peck,  secretary; 
Messrs.  H.  W.  Fisher,  J.  M.  Kintner  and  Calvin  W.  Rice.  Thirty 
institute  members  and  about  175  visitors  were  present  at  the  meeting. 

President  Scott  gave  a  resume  of  the  discussion  at  the  Xew  York 
meeting  and  a  brief  account  of  the  John  Fritz  dinner  and  medal. 
Mr.  A.  J.  Wurts  read  his  communication  to  the  Institute  Transac- 
tions, abstracted  elsewhere  in  this  issue,  and  added  some  further 
remarks.  Attention  was  called  to  the  fact  that  no  illuminant  has 
ever  been  discarded ;  candles,  oil  lamps,  gas  and  incandescent  lamps 
are  all  in  extensive  use.  The  custom  of  rating  lamps  according  to 
spherical  candle  power  instead  of  by  effective  illumination  was 
severely  criticized.  The  great  flexibility  in  the  size  of  the  Nemst 
lamp  was  pointed  out.  It  was  predicted  that  the  Xernst  lamp  will 
have  a  great  influence  on  street  as  well  as  interior  illumination. 

Mr.  Henderson  gave  a  description  of  the  Bremer  flame  arc  lamp. 
Attention  was  called  to  the  fact  that  the  arc  lamp  was  the  earliest 
form  of  the  electric  lamp,  and  that  a  great  amount  of  experimental 
work  has  been  done  on  methods  for  holding  carbons  in  proper  po- 
sition. The  Bremer  lamp  is  strictly  a  German  invention,  and  no 
.American  improvements  have  been  made  upon  it.  The  carbons  are 
manufactured  according  to  a  secret  process,  and  only  in  Germany. 
The  most  striking  features  of  the  Bremer  lamp  are  the  compc 
of  the  carbons,  their  position  in  the  lamp,  and  the  fact  that  the  arc 
is  drawn  out  fan-shaped  by  means  of  a  magnet  placed  around  the 
arc.  When  the  carbons  are  heated,  mineral  vapors  are  given  off, 
which  become  luminous,  and  give  the  arc  the  peculiar  flaming  ap- 
pearance as  well  as  its  yellow  color.  The  two  carbons  are  nearly 
parallel,  converging  at  an  angle  of  about  20°.  The  arc  is  started  by 
means  of  a  starting  device,  which  short-circuits  the  ends  of  the  two 
carbons.  The  arc  is  prevented  from  traveling  up  between  the  car- 
bons by  means  of  the  magnets  which  surround  the  carbon  points 
and  hold  the  arc  in  position,  as  well  as  spreading  it  out  fan-shaped. 
Tests  have  shown  the  Bremer  lamp  to  be  over  three  times  as  econom- 
ical as  the  ordinary  arc  lamp. 

Dr.  von  Recklinghausen  read  a  paper,  descriptive  of  the  Cooper- 
Hewitt  lamp.  Several  lamps  were  shown  in  operation,  and  were 
frequently  referred  to  by  the  speaker. 

The  cost  of  producing  acetylene  gas  was  briefly  discussed.  The 
values  given  are  approximately  as  follows:  One  kw-hour  will 
produce  250  cp-hours  by  incandescent  lamp.  500  candle-power  by 
Xernst  lamp,  1,000  candle-power  by  arc  lamp,  2.000  candle-power 
by  Cooper-Hewitt  lamps,  and  no  candle-power  by  acetylene.  In 
the  production  of  calcium  carbides,  however,  an  electric  plant  may 
be  operated  at  full  load  for  24  hours  per  day,  while  the  ordinary 
lighting  station  does  not  ordinarily  deliver  more  power  than  is  equiv- 
alent to  full  load  for  two  hours  per  day.  A  25-c?  acetylene  lamp 
was  exhibited,  and  it  was  stated  that  the  cost  of  operating  this 
lamp  was  not  more  than  one  cent  per  hour. 

A  discussion  on  the  Cooper-Hewitt  lamp  followed,  during  which 
it  was  stated  that  the  lamp  can  be  operated  in  any  position  if  de- 
signed for  that  given  position.  The  pressure  in  the  lamp  when 
operating  is  2  mm.  of  mercury.  The  smallest  size  lamp  made  up 
to  the  present  time  is  approximately  20  inches  long,  giving  about 
180  candle-power.  The  longest  about  20  feet,  giving  approx- 
mately  3,000  candle-power. 

Mr.  Storer  referred  to  Mr.  Wurts'  contention  against  mean  spher- 
ical candle-power  as  a  unit  of  measure,  and  said  he  was  conducting 
a  similar  campaign  with  reference  to  the  one-hour-horse-powcr 
rating  of  street  car  motors :  but  as  a  horse-power  rating  is  demanded 
by  the  commercial  conditions,  so  a  candle-power  rating  would  also 
be  demanded.  Mr.  Wurts  stated  that  the  candle-power  rating  does 
not  fill  the  commercial  want,  as  it  is  not  a  unit  of  measure  of 
effective  illumination.  Mr.  Jones  stated  that  from  a  large  experience 
in  lighting  buildings  he  was  convinced  that  mean  spherical  candle- 
power  rating  was  in  no  way  satisfactory,  but  that  effective  illumi- 
nation was  the  thing  demanded.  An  animated  discussion  then  took 
place  between  Messrs.  Wurts.  Kintner  and  Storer,  with  respect  to 
the  neccssitv  of  maintaining  the  candle-power  rating. 
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Leeds,  England,  Central  Station. 

IN  1891,  power  was  granted  to  a  private  company  to  supply  public 
electrical  service  within  Leeds,  England,  and  two  years  later  the 
service  was  commenced,  the  lighting  tariff  being  16  cents  per  kw- 
hour,  which  was  later  reduced  to  10  cents.  In  1898  the  plant  was 
taken  over  by  the  municipality,  and  at  the  preseoit  time  current  is 
being  supplied  at  the  rate  of  8  cents  per  k\v-hour  for  lighting  and 
3  to  4  cents  for  power  service. 

With  reduction  in  price  for  current  the  demand  increased,  and 
though  considerable  extensions  and  additions  were  made  to  the 
original  plant,  a  supplementary  station  finally  became  necessary, 
which  has  recently  been  put  in  operation.  With  the  new  plant  two- 
phase  generation  was  adopted,  and  it  is  now  contemplated  to  change 
over  the  older  plant  to  two-phase. 

The  dimensions  of  the  new  station  are  250  ft.  by  181  ft.  The  engine 
room  is  a  lofty  erection  220  ft.  in  length  and  65  ft.  in  widtli.     From 


it  is  estimated  will  be  consumed  in  a  month  is  4,000  ton;,  and  the 
coal  bunker,  v.hich  is  over  the  boiler  house,  is  capable  of  holding 
just  this  quantity.  The  chimney  is  210  ft.  high,  with  an  inside 
diameter  at  the  bottom  of  12  ft.  6  in. 

Up  to  the  present  there  are  but  two  units  installed  in  the  engine 
room,  but  their  combined  capacity  dwarfs  the  units  in  the  older 
plant.  The  alternators  were  made  by  the  Electric  Construction  Com- 
pany, and  are  coupled,  one  to  a  McLaren  engine  and  the  other  to  a 
Belliss  engine.  Each  has  a  capacity  of  1,500  kw  and  each  engine  is 
capable  of  developing  2,400  hp.  Both  engines  are  of  the  triple  ex- 
pansion enclosed  type,  with  forced  lubrication.  The  dimensions  of 
the  McLaren  engine  are,  hign-pressurc  cylinder,  27^  in.  diameter; 
intermediate-pressure  cylinder,  39}^  in.  diameter;  low-pressure  cyl- 
inder, 641/2  in.  diameter;  stroke,  24  in.;  speed,  200  revolutions  per 
minute.  The  valves  are  trick-ported  slide  valves,  balanced  horizon- 
tally and  vertically,  and  the  floor  space  covered  by  the  set  is  38  ft.  by 
iS'  fi.  6  in.     The  engine  alone  covers  24  ft.  by  9  ft.  and  is  20  ft.  high. 


Fig.  I. — Gener.\ting  Uxiis,  Li.lu^,  Esq.,  Centr.\l  St.\tion. 


the  fioor  line  to  the  crane  rail  measures  33  ft.,  and  from  floor  line  to 
thi  under  side  of  the  roof  binders  44  ft.,  thus  allowing  11  ft.  clear  for 
the  movements  of  the  crane.  Accommodation  has  been  provided  for 
step-up  transformers  for  feeding  the  outlying  districts  of  the  city 
at  extra  high  pressure,  should  such  a  proceeding  be  necessary.  The 
switch  room  is  no  less  than  170  ft.  in  length  by  28  ft.  in  width  and 
16  ft.  in  heig'  t. 

Ample  room  has  been  provided  for  leading  out  the  cables  fiom 
the  works  to  the  different  parts  of  the  town,  and  for  running  the 
various  leads  from  the  switchboard  to  the  dynamos  For  this  pur- 
pose there  is  a  cable  cellar  (Fig.  2)  which  occupies  the  whole  of  the 
space  beneath  the  switch  room,  and  which  also  leads  to  the  subway 
running  from  the  works  to  Queen  Street.  The  stores  occupy  a  room 
above  the  switch  room,  with  which  it  is  identical  in  size. 

The  boiler  house  is  rather  larger  than  the  engine  room,  being 
231  ft.  in  length,  82  ft.  in  width,  and  210  ft.  in  height  from  the  floor 
line  to  the  under  side  of  the  coal  stores.    The  amount  of  coal  which 


It  is  fitted  with  a  governor  of  the  automatic  expansion  type. 

The  dimensions  of  the  Belliss  engine  are,  high-pressure  cylinder, 
22y2  in.  diameter;  intermediate-pressure  cylinder,  35  in.  diameter; 
low-pressure  cylinder,  55  in.  diameter;  stroke,  30  in.  diameter;  speed, 
200  revolutions  per  minute.  The  engine  has  piston  valves,  and  the 
governor  acts  on  the  throttle.  The  total  floor  space  occupied  by  this 
set  is  exactly  the  same  as  that  occupied  by  the  McLaren  set,  but  the 
engine  alone  occupies  25  ft.  3  in.  by  8  it.,  and  is  22  ft.  high. 

The  alternator.^,  as  stated  before,  generate  two-phase  currents. 
They  are  of  the  revolving  field  type  with  30  poles,  and  the  maximum 
output  of  each  machine  is  1,750  .vilo-volt-amperes  at  2,200  volts  on  a 
loc^d  having  a  power-factor  of  0.8.  The  flywheel  effect  is  such  as  to 
reduce  the  fluctuation  in  velocity  during  a  revolution  to  less  than 
one-twentieth  of  i  per  cent,  from  the  mean  velocity,  and  the  parallel- 
ing force  is  so  great  that  the  synchronizing  current  is  hardly  per- 
cepiible. 

The  guaranteed  commercial  efficiency  is  95  per  cent,  at  half  load. 
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Close  regulation  of  voltage  being  so  e.ssential  with  two-phase  ma- 
chines required  to  work  on  a  combined  motor  and  lighting  load,  the 
specification  calls  for  a  maximum  drop  in  voltage  from  no  load  to 
full  non-inductive  load  of  4  per  cent.,  and  of  12  per  cent,  on  a  load 
having  a  power-factor  of  0.8.  It  is  further  guaranteed  that  when  one 
phase  is  carrying  full  non-inductive  load,  the  other  being  on  cpen  cir- 
cuit, the  difference  in  the  voltages  of  the  two  phases  will  not  exceed 
3^  per  cent.  The  frequency  is  50  cycles  per  sec,  and  the  voltage 
2,000  on  each  phase.  The  weight  of  the  magnets  and  wheel  and  shaft 
is  28  tons,  the  total  diameter  over  the  field  magnets  being  13  ft.  6  in. 
A  cast-stcc!  rinji^  fits  over  a  cast-steel  spider,  and  it  is  to  this  that 


FIG.    2. — CABLE    SUBW.W. 

the  magnet  poles  are  bolted.  The  slot  type  of  winding  has  been 
employed  in  the  manufacture  of  the  armatures.  On  the  alternator 
shaft  of  each  sjt  is  mounted  an  exciter  of  8  kw  capacity. 

Each  sub-station  transformer  has  an  output  of  60  kw,  the  primary 
current  being  supplied  at  3,000  volts,  50  periods;  the  secondaries  are 
wound  to  give  either  305  or  410  volts.  The  special  feature  of  these 
transformers  is  the  use  of  circular  stampings,  having  only  one  joint, 
thus  giving  the  lowest  possible  magnetic  resistance  for  a  given  coil 
area.  The  tests  show  an  open  circuit  loss  of  460  watts,  and  a  guar- 
antee is  given  tliat  the  magnetizing  watts  will  not  increase  after  the 


it  passes  into  the  condenser  there  has  been  fitted  in  the  exhaust  pipe, 
between  the  condenser  and  its  condenser,  an  oil  separator,  while  the 
feed  tanks,  situated  in  the  pump  house,  receive  the  discharge  water 
from  the  air  pump  for  the  condensers.  The  engine  room  is  providad 
with  a  30-ton  overhead  traveling  crane,  equipped  with  a  two-phase 
motor.  Messrs.  Ferranti  have  supplied  the  new  switchboard,  which 
is  of  the  high-tension  type,  consisting  of  six  sets  of  two-phase  oil 
break  switches  on  the  dynamo  board,  with  the  necessary  'bus  bar?. 
s\nchronizing  apparatus,  etc.,  and  30  circuit  panels  of  the  usual 
spring  break  type.  A  glazed  brick  wall  supports  this  board,  the 
dynamo  section  being  on  one  side  and  the  feeder  section  on  the  other. 
On  quite  a  distinct  and  separate  board  at  the  back  of  the  controlling 
table  are  placed  the  exciting  circuit  instruments,  and  the  exciter 
controllers  are  placed  on  a  table  away  from  the  board.  The  existing 
switchboards  have  been  coupled  up  to  the  new  board  by  means  of 
three  sets  of  feeders.  As  previously  mentioned,  the  cable  cellar  is 
immediately  beneath  the  switch  room,  and  is  so  arranged  that  the 
cables  leaving  the  board  are  carried  down  direct  on  to  shelves  sup- 
ported by  brackets  carried  on  iron  pillars,  and  they  then  pass  away 
into  the  cable  subwa)-,  a  distance  of  350  yards.  It  is  thus  possible 
to  gain  access,  with  great  ease,  to  any  cable,  whenever  desirable,  as 
there  is  a  space  of  2  ft.  6  in.  between  the  tiers  of  shelves  through 
which  the  attendant  can  walk.  The  subway  itself  is  il  ft.  wide  and 
7  it.  high,  the  roof  girders  being  supported  by  a  line  of  pillars.  A 
line  of  shelves  is  formed  on  each  side  by  means  of  brackets  which  are 
Listened  to  the  side  v.alls,  and  there  are  additional  brackets  supported 
by  the  center  pillars.  Accommodation  is  provided  in  the  subway  for 
200  cables,  and  there  are  outlets  at  each  street  crossing  which  permit 
of  the  exit  of  cables.  The  whole  of  the  subway  is  enclosed  in  water- 
proof course. 

The  boiler  house  has  been  designed  to  accommodate  24  boilers 
with  4,300  sq.  ft.  heating  surface  each,  but  up  to  the  present  there  are 
only  eight  Babcock  and  Wilcox  water-tube  boilers  installed,  all 
being  fitted  with  superheaters  and  purifiers.  The  tubes  are  arranged 
in  17  sections,  with  12  best  solid-drawn  steel  tubes  to  each  section. 
The  boilers  arc  fitted  with  Meldrum's  coking  stoker  and  forced 
draught. 

A  Green  economizer,  consisting  of  960  tubes,  is  situated  over  the 
boilers  between  the  coal  store  and  the  western  wall  of  the  engine 
house.  Provision  has  also  been  made  in  the  boiler  house  for  three 
other  economizers  of  the  same  size,  one  to  each  set  of  six  boilers. 
The  conveying  plant  and  mechanical  stokers  are  driven  by  means  of 
two-phase  motors. 

.\t  the  south  end  of  the  boiler  house  is  the  pump  house,  capable 


Fig.  3. — Cross-9ection  of  Generating  Station. 


tran.sfornicrs  arc  put  lu  work.  The  drop  in  voltage  from  nQ-load 
to  full  non-inductive  load  is  i  per  cent.,  while  on  a  load  ha\1ng  a 
power-factor  of  0.75  the  drop  is  still  under  2  per  cent. 

The  condensing  plant  consists  of  two  surface  condensers,  ^ach 
having  3,400  .sq.  ft.  of  heating  surface,  one  for  each  engine.  In  Con- 
nection with  those  condensers  arc  two  centrifugal  pumps  by  Messrs. 
Relliss  and  Morconi.  There  arc  2.245  tubes  in  each  condensel'  of 
Ki  ill-  internal  bore  and  7  ft.  q  in.  in  length.  Both  condensers!  are 
.situated  in  the  celar  below  the  engines. 

l'"or  the  purpose  of  extracting  oil   from  the  exhaust  steam  be  ore 


of  holding  seven  feed  pumps,  which  would  feed  all  the  24  boilers, 
but  up  to  the  present  it  contains  only  two  with  a  capacity  of  4,000 
gallons  per  hour  each  and  one  with  a  capacity  of  8,000  gallons  per 
hour.  In  addition  to  these  there  are  two  Worthington  pumps  (one 
capable  of  pumping  12,500  gallons  per  hour  and  the  other  just  double 
this  quantity),  which  discharge  the  water  into  the  overhead  storage 
tank  after  drawing  it  from  the  river  and  passing  it  tnrough  a  battery 
of  filters. 

The  coal-conveying  plant  consists  of  elevators  and  conveyors  for 
the  coal,  and  ash-conveying  plant  for  the  ashes.    The  coal  is  brought 
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down  to  the  works  in  the  Corporation's  own  boats  and  will  be  dis- 
charged by  means  of  a  crane  mounted  on  an  elevated  structure  15  ft. 
above  the  wharf  level.  This  crane  will  be  capable  of  traveling  over 
a  distance  of  about  60  ft.  on  this  structure,  and  will  be  fitted  with  a 
grab  to  enable  the  coal  to  be  handled  as  quickly  as  possible.  Imme- 
diately under  the  crane  rails  will  be  placed  a  plate  conveyor  running 
under  the  whole  length  of  the  elevated  structure  for  the  crane.  The 
plate  conveyor  is  3  ft.  wide,  and  sheet-iron  sides,  fitted  immediately 
above  it  and  placed  on  an  angle,  will  direct  the  coal,  when  discharged 
from  the  grab,  direct  on  to  the  conveyor.  The  coal  is  then  taken  to  a 
hopper  immediately  outside  the  boiler  house  entrance,  is  there  ele- 
vated by  means  of  two  conveyors  to  the  coal  stores,  and  is  trans- 
mitted through  the  coal  stores  on  three  push-plate  conveyors,  one  iu 
the  middle  and  one  on  either  side  of  the  bunkers.     The  coal   can 


The  Permeability  of   iMagnetic  Liquids. 


I'.Y  FrrzHUGH  Townsend,  S.  Di.\.\iant  and  L.  S.  Thurston. 

THERE  are  at  present  to  be  found  in  the  literature  of  physics 
a  considerable  number  of  researches  relating  to  the  magnetic 
properties  of  the  salts  of  iron,  cobalt  and  nickel,  and  their 
relative  susceptibilities  at  diflferent  magnetic  densities.  Wiedemann, 
Schumeister,  Eaton  and  Von  Ettingshausen  found  K  for  fe  CU  to 
be  constant,  while  Silow  and  Quincke  found  it  to  vary.  Quinke 
furthermore,  was  the  only  one  of  the  investigators  just  mentioned 
who  conducted  experiments  at  high-field  strengths,  ranging  from 
6,380  to  12,510  gausses.  The  others  used  values  of  JCD  varying 
from  0.2  to  250.  The  following  table  shows  to  what  extent  some  of 
the  determinations  of  K  for  Fe  CU  compare  with  one  another: 

Specific  Gravity  KXio* 

Q^T''^     i-SoS  63 

Arndtsen     ,  ^q-  .,  . 

Von     Ettingh.-.„stn     ,'.480  ?f'^ 

S'low     ,.520  ,'.• 

Borgmann  J  i  -487  48.8 

TT       .  ,  (  1.320  38.5 

Hennchsen    ,  ,«  ^^ - 

VVahner     ]l°  \l' 

•Schumeister     \  ...  .  ,,3^|  ^7-3 

The  measurements  which  are  to  be  described  are  the  result  of  a 
suggestion  by  Prof.  F.  B.  Crocker  that  it  would  probably  be  possible 
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thus  be  discharged  at  any  point  in  the  stores  as  required.  The  plant 
will  be  able  to  deal  with  40  tons  of  coal  per  hour.  The  ash  conveyor 
is  of  the  plate-conveyor  type,  and  carries  all  the  ashes  to  the  north 
end  of  the  boiler  house.  A  bucket  elevator  then  receives  the  ashes, 
which  are  carried  up  and  discharged  into  an  overhead  ash-bin,  from 
which  they  are  released  and  dropped  into  carts  by  means  of  opening 
a  shoot  at  the  bottom  of  the  bunker. 

The  workshops  are  at  the  north  end  of  the  buildings,  and  include 
mechanics'  shop,  smiths'  shop  and  joiners'  shop,  all  repairs  being 
done  on  the  premises,  except  in  the  case  of  very  large  work.  The 
workshops  will  be  fitted  with  all  the  necessary  machine  tools  to  do 
the  repairs.  Mr.  Charles  France  has  be^n  responsible  for  the  archi- 
tectural design  of  the  buildings,  and  the  engineering  work,  both  me- 
chanical and  electrical,  has  been  arranged  and  superintended  by  Mr. 
H.  Dickinson,  the  Corporation's  engineer. 


The   Quirinal   Tunnel. 

A  cable  dispatch  from  Rome  to  a  New  York  daily  newspaper 
says :  Quite  the  most  popular  place  m  Rome  to-day  is  the  tunnel 
under  the  Quirinal,  which  was  opened  last  week.  The  admittance 
of  the  public  was  the  occasion  of  much  ceremonious  display.  It  was 
chiefly  a  municipal  function,  for  the  Syndic  and  all  the  city  author- 
ities were  there,  as  well  as  deputies,  senators  and  the  directors  of 
various  useful  and  artistic  societies.  The  tunnel,  which  is  considered 
a  triumph  of  the  Roman  Street  Railway  Society,  is  1,150  feet  long. 
The  walls,  which  are  being  covered  with  white  majolica,  are  illum- 
inated with  eight  large  electric  lamps.  On  the  opening  day  all  the 
cars  entering  the  tunnel  were  adorned  with  flags,  and  on  issuing 
refreshments  were  served  to  all  those  who  took  part  in  the  inaugura- 
tion. Half  the  fares  of  the  first  two  days  went  to  the  suflferers  from 
the  recent  cyclone  in  Sicily. 


FIG.     I. — .JiRR.\.NGEMEXT    OF    APPARATUS. 

to  investigate  the  subject  in  a  more  direct  way,  by  making  deter- 
minations of  permeability   instead   of   susceptibility.     It  was   found 
difficult   to   carry   out   this   idea    in   the   ordinary   manner,    using   a 
ballistic  galvanometer,  on  account  of  the  extremely  small  difference 
between  the  permeability  of  the  liquid  and  that  of  air ;  a  zero  method 
involving  the  use   of  an  interrupted  current,  and  a  telephone  re- 
ceiver was,  therefore,  resorted  to. 
The  exact  arrangement  of  the  apparatus  is  shown  in  Fig.  i. 
The  explanation  of  the  symbols  in  Fig.  i  is  as  follows : 
/. — Interrupter  giving  a  frequency  of  \2,&  p.  p.  s. 
b. — Meter  bridge,  with  slider  6". 
T'. — Auxiliary  transformer  of  few  turns. 
'■■ — Ohmic  resistance,  large  onough  to  cause  the  e.  m.  f.  of  T  to  be 

directly  proportional  to  the  distance  through  which  the  slider  5" 

is  moved. 
R. — Telephone  receiver. 

h. — Switch  used  to  insert  or  cut  out  the  calibrating  turns,  t. 
A,  B. — Glass  tubes,  each  wound  with  a  primary  and  a  secondary 

winding.     The  section  of  A  and  B  is  shown  in  Fig.  2;  primary 

winding,    1,015   turns;    secondary   winding,    1,000  turns. 
In  making  a  determination,  both  glass  tubes  were  filled  with  water, 
and  the  slider  5"  adjusted  until  silence  was  obtained  in  the  telephone 
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FIG.   2. — SECTION   OF  PRIMARY   AND   SECONDARY   WINDING. 

receiver.  The  switch,  h,  was  then  thrown  to  the  right,  so  as  to  insert 
in  the  telephone  circuit  the  three  extra  turns,  /,  and  the  bridge  again 
balanced.  One-third  of  the  difference  in  cm.  between  these  two 
positions  of  the  slider  S  is,  therefore,  the  distance  through  which 
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the  slider  would  have  to  be  moved  to  balance  an  increase  of     x?n>6 
in  the  secondary  e.  rn.  f.  of  B.     Let  y  represent  the  number  of  cm. 
per  turn  obtained  in  this  way. 

With  the  switch,  It,  again  thrown  to  the  left,  the  liquid  to  be  tested 
was  then  substituted  for  the  water  in  tube  A,  and  a  balance  again 
obtained.     Let  x  denote  the  difference  in  cm.  between  this  position 
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FIG.    3. — VALUES    OF   PERMEABILITY. 

and  that  found  in  the  first  place,  when  the  tube  A  contained  water. 
We  may  then  write, 

//'  =  I  +  i    X  o.ooi.  (I) 

y 

/''  is  not,  however,  the  true  permeability,  because  the  thickness  of 
the  walls  of  the  tube  and  of  the  primary  winding  must  be  taken  into 
account. 

Let  R  denote  the  radius  of  the  outside  of  the  tube  plus  one-half 
of  the  thickness  of  the  primary  winding,  and  r  the  radius  of  the  in- 
side of  the  tube.  The  total  magnetic  flux  with  the  inside  filled  with 
water  would  then  be  very  nearly  given  by  the  equation, 

4  -  «  /  X  -  A"^ 


<^n   = 


(2) 


in  which  n  =  number  of  primary  turns,  »  =  current  in  amperes.  / 


a  1.0006 


1.0004 


1.00U9 
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—   Icnglii  of  the  tube.     When  the  tube  is  filled  with  the  liquid  to  be 
tested,  the  flux  becomes. 


<l>«/ 
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This  equation  is  only  true  when  thr  permeability  of  the  liquid  is  very 
nearly  equal  to  unity:  the  whole  method,  in  fact,  depends  upon  the 
same  nssui'  otion. 


Xow.   the   apparent   permeability  which    is   experimentally  deter- 
mined  i? /^' = -x-      therefore,  from  equations  (i),  (2)  and  (3), 


//  =  I 


JT- 


,   C«' 


I)  =  I 


_    ^  /a- 


y   0.001 
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The  value — 7  was  carefully  determined,  and  found  equal  to  1.94. 

All  the  values  of  permeability  given  in  Figs.  3,  4  and  5  were,  there- 
fore, obtained  from  the  formula. 


"  =  1.00194 


(5) 


In  performing  the  experiments,  great  care  was  taken  to  keep  the 
".cmpcratures  of  tubes  A  and  B  equal,  in  order  to  prevent  the  intro- 
duction of  an  error,  due  to  a  difference  in  expansion  in  the  two  set? 
of  windings. 

It  will  be  seen  that,  in  the  case  of  all  the  liquids  tested,  the  per- 
meability was  found  to  be  independent  of  the  magnetic  induction. 
This  is  probably  due  to  the  fact  that  the  observations  correspond  to 
points  which  are  on  the  straight  portion  of  the  magnetization  curve. 
Whether  this  is  true  or  not,  however,  remains  to  a  great  extent  a 
subject  of  speculation.  The  difficulty  in  carrying  the  induction 
higher  lies  in  the  rise  in  temperature  due  to  the  large  iV  loss  in  the 
primary  windings 

Figs.  4  and  5  are  interesting  in  that  they  show  practically  a  straight 
line  relation  between  permeability  and  both  specific  gravity  and  per 


FIG.  5. — PF.RMEABILITY  CURN'ES. 

cent,  of  metal  in  solution.     This  result  is  one  that  would  l>c  ex- 
pected from  Ewing's  theory,  in  that  an  increase  in  the  number  of 
elementary  magnets  per  cubic  cm.   would  involve  a  corresponding  • 
increase  in  the  number  pulled  into  line  for  a  given  value  of  5C. 

The  method  described  involves  practically  the  same  idea  as  the 
Hughes'  balance,  and  is  both  direct  and  easy  of  operation  compared 
with  other  methoc's  when  brought  to  the  same  degree  of  sensitive 
no*.*;. 


"  The  Eye  of  God." 


.'\ccording  to  the  Ix>ndon  Globe,  of  a  recent  issue,  a  goo<l 
story  is  told  of  how  the  Mullah,  who  is  at  present  giving  so  muc'i 
trouble  in  Somaliland.  worked  one  of  those  "miracles"  which  drew 
many  wavcrers  to  his  banner.  An  English  man-of-war  was  sent  to 
demonstrate  oflf  the  coast,  and  at  night  threw  a  searchlight  onto  the 
iunglc^covercd  mountains,  .\bdullah  was  in  hiding  there,  and  know- 
ing from  his  visits  to  Aden  what  it  was  which  his  followers  hailed 
as  a  new  star,  had  the  wit  to  use  the  circumstances  to  his  own  end. 
He  told  them  that  the  light  was  seeking  him.  and  when  the  electric 
rays  actually  flooded  his  encampment,  he  cried  in  triumph,  "Will  >*ou 
deny  now  that  I  am  under  the  eye  of  God?"  a  claim  whicl.  was  ad- 
mitted with  prostrations  by  the  Somali. 
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The  Determination  of  Central  Station  Rates. 


By  C  J.  Spencer. 

DURING  some  recent  work  on  the  installation  of  isolated 
plants,  occasion  arose  to  make  a  great  many  calculations  as 
to  whether  the  plants  would  pay  for  themselves.  These 
instances  became  so  numerous  that  a  system  was  evolved  by  which 
the  relative  costs  could  be  compared  and  shown  graphically.  The 
loads  in  these  cases  were  of  such  an  even  character  that,  when 
compared  with  the  best  rates  obtainable  from  outside  companies, 
the  plants  would  show  a  saving.  This  is  a  matter  of  interest  to  all 
those  engaged  in  the  selling  of  electric  light  and  power,  and  it  is  of 
advantage  to  such  persons  to  know  wherein  their  rates  are  at  a 
disadvantage. 

At  the  present  time  there  are  several  systems  of  charging  for 
current,  among  which  are  the  following : 

I.  An  amount  per  lamp  and  per  horse-power  installed  per  month. 

II.  An  amount  per  kilowatt-hour. 

III.  An  amount  per  lamp  and  per  horse-power  installed,  and  an 
additional  amount  per  kilowatt-hour. 

IV.  An  amount  per  kilowatt-hour,  which  varies  as  an  inverse 
factor  of  the  usa  of  the  current. 

System  I.  is  evidently  unfair,  for  those  persons  who  burn  their 
lamps  and  run  their  motors  continuously  would  pay  no  more  than 
those  who  use  their  equipment  a  short  time.  Under  system  II.  a 
manufacturer,  or  any  one  else  for  that  matter,  could  install  a  large 
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CURVES    FOR   DETERMINING    RATES. 

motor  and  run  it  only  a  few  minutes  each  day,  thus  requiring  a  large 
capacity  in  generators  with  an  equivalent  return.  An  ideal  sys- 
tem from  the  producers'  point  of  view  would  be  one  in  which  the  rate 
charged  depended  on  the  load  on  the  power  plant  at  the  time  of  the 
use  of  the  current.  This  may  be  approximated  in  an  assumed  case 
of  a  power  plant,  without  means  of  regulating  the  voltage,  by 
charging  by  the  ampere-hour.  Then,  at  times  of  heavy  load,  the 
voltage  would  be  low,  and  an  ampere-hour  would  not  represent  as 
much  energy  as  at  times  of  light  load  and  high  voltage.  This  sys- 
tem cannot  be  satisfactory,  since  the  required  change  of  voltage 
jvould  be  too  great  to  allow  of  satisfactory  service.  Watt-hour 
meters  may  be  employed,  containing  clock  work  with  a  changeable 
gear  and  set  to  register  a  higher  amount  at  those  hours  at  which 
the  heaviest   loads  occur. 

As  an  alternative  to  the  above  the  proposition  can  be  attacked 
from  the  consumer's  point  of  view.  He  is  not  interested  in  w.iat 
the  electric  energy  costs  the  supplying  company.  What  he  does 
want  is  electric  energy  at  a  cheaper  rate  than  that  at  which  he  can 
produce  it.  The  producer  now  selects  his  rates  so  as  to  compete 
with  the  cost  to  the  consumer  of  operating  an  isolated  plant,  and 
bases  his  charges  on  system  III.,  charging  a  fixed  amount  to  cover 
the  fixed  charges  for  power-station  equipment,  and  an  amount  for 
coal,  water  and  supplies  depending  on  the  energy  delivered ;  or 
else  employs  system  IV.,  basing  his  charges  on  the  use  of  the  cur- 
rent 

The  following  is  a  systematic  method  of  determining  the  rates  to 


be  charged  under  system  IV.  Take,  for  example,  a  station  with 
a  maximum  capacity  of  i,ooo  kw,  and  costing  $200,000.  Let  us 
assume  the  following  costs  as  including  a  fair  profit:  Attendance, 
$500  per  month;  coal,  water  and  supplies,  one  cent  per  kw-hour; 
fixed  charges,  including  depreciation  and  repairs,  insurance,  taxes 
and  interest  on  the  investment,  $3,000  per  month.  Then  the  constant 
cost  per  month  amounts  to  $3,500.  This  amount  must  be  spent 
in  order  to  secure  a  capacity  of  1,000  kilowatts,  no  matter  what  the 
output  may  be.  Curve  I.  is  plotted,  starting  with  a  cost  of  $3,500 
per  month  and  at  an  angle  corresponding  to  one  cent  per  kw-hour, 
thus  representing  the  total  cost  of  output.  Curve  II.  is  obuined 
by  dividing  the  output  into  the  total  cost,  as  shown  on  Curve  I.,  and 
thus  shows  the  cost  per  kw-hour  for  any  output.  Curves  III.,  IV. 
and  V.  are  given  for  comparison,  being  the  cost  of  output  at  the 
3-cent,  4-cent  and  5-cent  rates.  A  fact,  which  is  at  once  apparent, 
is  that  these  curves  cross  Curve  I.  at  the  same  output  at  which 
Curve  II.  intersests  the  corresponding  rate.  The  maximum  output 
is  gotten  when  running  continuously,  and  is  equal  to  1,000  kilowatts, 
24  hours  per  day  and  30  days  per  month,  or  720,000  kw-hours,  at 
which  output  the  rate  is  but  one  and  one-half  cents  per  kw-hour; 
therefore,  this  would  be  the  rate  for  a  continuous  use  of  the  entire 
installation.  Furthermore,  this  maximum  output  can  be  divided  into 
24  equal  parts,  each  one  of  which  represents  one-hour  average  daily 
use  per  month.  The  rate  for  this  power  station  would  then  be  3 
cents  per  kw-hour  for  six  hours  average  daily  use,  4  cents  for  four 
hours,  5  cents  for  three  hours,  7  cents  for  two  hours,  etc. 

The  hours  average  daily  use  of  current  is  obtained  by  dividing 
the  kw-hours  consumed  per  month  by  30  times  the  maximum  re- 
quirements. It  is  not  correct  to  take  the  maximum  requirements  in 
kilowatts  in  the  case  of  an  alternating  current,  for  the  capacity  of 
the  generators  depends  on  the  voltage  and  current.  After  obtain- 
ing the  hours  average  daily  use,  as  above,  look  along  the  curve  and 
find  the  price  per  kw-hour  for  this  use.  The  result  is  an  equitable 
charge,  and  is  easily  understood.  It  also  has  the  advantage  of  pre- 
venting customers  from  installing  twice  as  much  light  or  power  as 
they  need,  and  which  they  rarely  use,  thus  requiring  a  larger  station. 
and  consequently  larger  investment  without  a  fair  return. 


Development  of  the  Paris  Underground. 

The  original  line  of  the  Paris  Metropolitan  runs  through  Paris 
from  east  to  west,  from  the  Vincennes  to  the  Neuilly  barrier,  and 
merely  required  tunnels  under  the  Fauborg  St.  Antoine,  the  Rue  de 
Rivoli,  the  Champs  Elysees,  and  the  Avenue  de  la  Grande  Armee. 
The  branches  from  the  Place  de  I'Etoile  to  the  Trocadero  and  the 
Porte  Dauphine  were  also  easy  operations.  But  the  line  from  the  Place 
de  I'Etoile  to  the  Place  de  la  Bastille,  a  section  of  which  was  recently 
opened,  is  of  a  different  character.  The  line  had  to  pass  over  or  under 
three  trunk  railways,  for  level  crossings  were  out  of  the  question  with 
lines  by  each  of  which  hundreds  of  trains  daily  entered  or  left  Paris. 
The  Metropolitan  line  accord-ngly  tunnels  under  the  Western  Railway 
in  the  Boulevard  des  Batignolles,  100  yards  from  St.  Lazare  station, 
but  that  line  is  not  very  wide,  nor  is  it  much  below  ground.  Not  so 
with  the  northern  and  eastern  lines,  which  are  both  wide  ani'  deep 
where  they  pass  under  the  boulevard.  The  Metropolitan,  therefore, 
emerges  from  underground,  and  at  a  very  sharp  gradient  becomes  a 
viaduct  passing  along  the  middle  of  the  boulevard. 

Still  more  noteworthy  is  the  work  going  on  under  the  Place  de 
rOpera.  Three  stories,  so  to  speak,  of  rail.vays  are  there  being  con- 
structed. One  line  from  Auteuil  to  the  Opera,  another  from  the 
Place  du  Danube  at  the  northeastern  extremity  of  Paris  to  the  Palais 
Royal,  and  a  third  from  Courcelles  to  Menilmontant  all  reach  or  pass 
this  spot,  which  will  therefore  be  the  great  center  of  traffic,  and  there 
will  bo  a  station  serving  all  three  lines,  yet  almost  imperceptible  from 
the  surface.  Just  as  the  Credit  Lyonnais  has  three  stories  of  vaults, 
there  will  be  three  stories  of  lines,  with  stairs  so  arranged  as  to  make 
ingress  or  egress  easy.  A  projected  line  from  Montmartre  to  Mon*^- 
parnasse,  cutting  Paris  from  north  to  south  and  tunnelling  under  the 
Seine  has  not  yet  been  commenced. 

One  result  of  the  lines  already  opened  is  that  several  omnibus  and 
tramway  lines  have  been  given  up  for  want  of  traffic,  and  that  the 
companies  have  instituted  an  action  against  the  municipality  for 
allowing  the  break-up  of  a  monopoly  for  which  they  pay  a  consider- 
able sum. 
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Measurement  of  Light. 


In  inlroducing  the  papers  at  the  recent  meeting  o£  the  American 
Institute  of  Electrical  Engineers,  President  Scott  set  forth  some 
g  ncral  considerations  on  the  efficiency  of  sources  of  hght  and  their 
nicasurcment.  It  is  difficult,  he  said,  for  us,  whose  streets  and  houses 
are  illuminated  almost  as  well  by  night  as  by  day  to  realize  that  it 
was  only  a  trifle  over  a  century  ago  when  inventors  began  to  make 
improvements  upon  the  primitive  lamp  which  had  done  service  for 
mmy  thousands  of  years.  The  fuel  for  lamps  was  principally  solid 
or  fixed  oils  until  the  advent  of  mineral  oils  within  the  past  fifty 
years.  The  general  change  from  candle  sticks  to  lamp  chimneys  was 
in  the  days  of  our  fathers  and  mothers.  Gas  lighting  became  common 
in  London  in  1816.  The  electric  lighting  on  a  commercial  scale  has 
come  about  with  the  easy  recollection  of  all  of  us.  It  was  the  de- 
mand for  illumination  and  the  development  of  electric  lighting  which 
gave  the  electrical  industry  its  great  impetus  and  it  is  still  one  of  the 
most  important  branches  of  electrical  work.  If  time  permitted,  it 
would  be  interesting  to  study  the  influence  of  artificial  illumination 
as  a  factor  in  civilization,  to  note  its  effect  upon  domestic  affairs, 
social  customs  and  industrial  activity. 

Light  as  a  commercial  product  must  be  measured.  Although  it 
is  one  of  the  most  common  commodities  and  has  been  for  years 
sold  daily  to  millions  of  customers,  yet  there  is  scarcely  any  com- 
modity in  which  the  standards  and  methods  of  measurement  are  so 
inadequate.  Gas  is  sold  by  volume  and  not  by  the  quantity  of  illu- 
mination produced.  Electricity  is  sold  by  the  quantity  of  current 
or  of  energy,  which  is  probably  quite  satisfactory  to  the  central 
station.  When,  however,  the  measurement  of  the  light  itself  is  con- 
sidered, the  methods  and  the  standards  are  inadequate  and  often 
illogical ;  for  c  xample,  the  candle  power  of  an  arc  lamp  has  been  so 
unscientifically  stated  that  as  a  makeshift  it  is  often  designated  by 
the  watts  consumed  irrespective  of  the  actual  quantity  of  light  or 
of  the  difference  in  the  quality  of  light  from  various  lamps. 

Although  the  measurement  of  the  invisible,  intangible,  subtle 
flow  of  electricity  is  effected  with  the  greatest  degree  of  refinement 
and  precision  by  instruments  which  are  the  embodiment  of  simplicity 
in  design,  construction  and  operation  and  the  electrical  units  of  meas- 
urement are  among  the  most  definite  physical  standards,  yet  the 
measurement  of  light  and  of  illumination  is  one  for  which  the 
standards  are  not  simple  and  convenient  and  for  which  the  methods 
of  measurement  are  difficult  and  inconvenient,  and  unsatisfactory 
and  inadequate.  Peculiar  difficulties  are  inherent  in  the  problem,  as 
It  involves  physiological  as  well  as  physical  elements.  The  only 
purpose  of  illumination  is  the  production  of  a  certain  effect  upon 
the  nerves  of  the  retina,  and  popularly  speaking,  it  is  the  amount  of 
this  effect  which  is  termed  the  intensity  of  the  illumination.  The 
color  and  character  of  the  light,  as  well  as  its  quantity,  are  elements 
of  the  first  importance  both  objectively  when  considered  in  a  physical 
and  in  a  scientific  sense  and  also  subjectively  in  their  relation  to 
vision.  These  effects  are  by  no  means  the  same  with  different  indi- 
viduals nor  are  they  constant  with  the  same  individual. 

In  discussing  the  operation  of  incandescent  lamps  on  low  frequency 
alternating  current,  the  late  Prof.  Rowland  once  remarked  that  the 
proper  test  would  be  to  have  an  old  lady  use  the  light  for  reading 
and  scr  whether  it  hurt  her  eyes.  At  first  this  suggestion  seemed 
rather  out  of  place,  but  I  rather  think  that  the  leading  physicist  of 
.America  was  not  far  wrong  'vhcn  he  proposed  the  physiological 
rather  than  the  physical  test  to  determine  the  suitability  of  a  source 
of  light. 

In  a  scientific  sense  the  quantity  of  the  energy  which  is  luminous 
and  which  is  capable  of  affecting  the  retina  is  the  important  element 
when  determining  the  efficiency  of  a  source  of  light.  This  luminous 
energy  is  quite  small  compared  to  the  heat  energy  which  is  wasted 
energy  so  far  as  the  eye  is  concerned.  In  a  physical  measurement 
of  the  efficiency  of  illuminnlion  the  total  quantify  of  light  emitted 
is  the  only  quantify  to  he  considered.  In  determining  this  it  is  nec- 
essary to  obtain  the  total  radiation  and  if  is  for  this  purpose  that  the 
mean  spherical  or  the  average  candle  power  in  all  directions  is 
measured  In  general,  it  is  not  total  illumination  which  is  of  prac- 
tical consequence ;  it  is  effectiveness  in  illumination  which  is  wanted, 
and  not  .so  many  total  candle  power  or  so  many  watts  consumed. 
I'-fFcctive  ilIumin..tion  involves  quantity  of  light,  color  of  light,  dis- 
tribution of  light  and  the  canons  of  adequate  and  acceptable  illumi- 
nation are  physiological  as  well  as  physical.  Two  sources  of  illu- 
mination which  emit  the  same  aggregate  quantity  of  light  cannot  be 


placed  upon  a  commercial  parity  if  one  of  them  throws  a  greater 
proportion  of  its  light  up  when  the  illumination  should  be  down- 
ward or  vice  versa ;  nor  if  one  gives  yellow  light  w  hich  is  less  effec- 
tive than  the  white  light  of  the  other ;  nor  if  one  emits  its  light  from 
a  single  intense  source,  whereas  the  other  may  send  its  light  forth 
from  numerous  points  or  an  extended  area. 

It  is  well  to  study  carefully  and  make  intelligent  use  of  the  physical 
methods  of  measurement.  Such  methods  are  certainly  useful  in 
comparing  different  lights  of  the  same  kind  or  order  and  they  greatly 
assist  one  who  is  experimenting  to  increase  the  efficiency  of  a  given 
type  of  lamp.  But  in  our  study  of  the  standards  to  be  used  in  the 
measurement  of  light  and  the  methods  and  apparatus  which  are 
suitable  it  is  fitting  that  we  should  have  in  mind  the  general  problem 
of  illumination.  We  must  recognize  that  although  electric  lighting 
is  of  prime  importance  in  contributing  to  the  general  welfare  and 
in  its  commercial  aspects,  nevertheless,  all  of  our  present  methods 
of  producing  electric  illumination  require  an  exorbitant  expenditure 
of  energy  for  the  production  of  a  given  quantity  of  light  on  account 
'^^  the  large  amount  of  waste  heat;  also  that  the  present  methods  of 
supplying  light  usually  give  a  distribution  which  is  une\-en,  ineffective 
and  unsatisfactory;  and  also  that  the  present  methods  of  measure- 
ment, although  susceptible  of  a  fair  degree  of  physical  precision  do 
not  adequately  measure  what  is  of  first  importance,  namely,  the 
effectiveness  of  illumination. 

To  the  discussion  of  the  papers  read  at  this  meeting  Mr.  A.  J. 
Wurts  has  communicated  a  criticism  on  the  value  of  the  mean  spher- 
ical candle  power  as  a  standard  expressing  the  flux  of  light.  Taking 
for  illustration  the  various  well-know-n  electric  lights — the  incan- 
descent, the  arc,  the  Nemst,  the  Hewitt  and  the  Bremer — Mr.  Wuris 
states  that  these  all  differ  widely  in  both  quality  and  effective  illu- 
minating powers  for  a  given  set  of  conditions,  and  cannot  consistently 
be  compared  by  the  standard  of  mean  spherical  candle  power. 

In  years  gone  by,  when  the  incandescent  lamp  was  practically  the 
only  electric  lamp  in  commercial  use,  and  later,  even  after  the  arc 
lamp  had  been  introduced,  the  photometric  determination  of  candle 
power  served  a  purpose  and  gave  a  nominal  rating  to  these  lamps, 
but  the  great  difference  in  candle  power  between  the  arc  and  incan- 
descent was  such  that  comparison  between  them  on  a  basis  of  mean 
spherical  candle  power  was  of  small  consequence.  With  the  advent, 
however,  of  new  illuminants,  the  question  of  fair  comparison  be- 
comes at  once  a  matter  of  considerable  practical  importance. 

In  the  laboratory,  the  photometer  has  proved  itself  a  valuable 
guide  in  determining  the  relative  life  and  efficiency  of  illuminants 
under  varying  conditions,  and  if  there  were  only  one  kind  of  illu- 
minant  to  be  considered,  then  units  differing  slightly  in  candle  power 
co\4ld  be  easily  and  satisfactorily  compared  with  this  instrument, 
either  by  direct  measurement  or  by  the  mean  spherical  candle  power 
method,  but  with  illuminants  differing  widely  in  candle  power, 
quality  and  distribution  of  light,  neither  the  direct  measurement  on 
the  photometer  nor  the  mean  spherical  candle  measurement  offer  a 
fair  basis  of  comparison  because  two  lights  having  the  same  mean 
spherical  candle  power  might  diflfer  widely  in  quality  and  distribution 
of  light  or  effective  illuminatng  power;  for  example,  let  us  consider 
two  lights  exactly  the  same  in  every  respect  except  that  one  throws 
all  its  light  upward,  whereas  the  other  throws  it  all  downward  Both 
have  the  same  mean  spherical  candle  power,  but  obviously  not  the 
same  effective  illuminating  power  for  a  given  purpose. 

Mr.  Wurts  says  that  it  follows  logically  and  as  a  matter  of  fact 
that  a  user  of  light  never,  it  may  be  said,  inquires  about  the  mean 
spherical  candle  power  of  an  illuminant :  the  only  use  he  makes  of 
a  photometer  is  to  test  with  it  some  guarantee  of  candle  power  which 
may  have  been  furnished  with  his  lamps.  The  practical  user  in  nego- 
tiating for  'his  or  that  illuminant  is  more  interested  in  the  eflfective 
illuminating  power  of  the  lamp  in  queston  than  he  is  in  the  mean 
spherical  candle  power,  and  hy  effective  illumination  is  meant  that 
amount  of  light  which  is  reflected  to  the  eye  from  the  objects  it  is 
desired  to  see.  The  total  light  flux  is  of  no  consequence  to  the  dry 
goods  man  or  his  customers,  to  the  hotel  keeper  or  hi«  guests,  except 
in  as  far  as  upward  or  horizontal  rays  may  be  reflected  from  ceiling 
and  walls.  Interest  centers  rather  in  (i)  the  quality  of  the  light; 
(2)  the  effective  illuminating  power;  and  (3)  cost  of  maintaining 
the  illumination.  If  this  last  statement  be  correct,  may  not  the 
comparison  of  various  illuminants  as  to  the  three  points  involved 
be  more  practically  and  satisfactorily  determined  in  some  other  way 
than  by  the  mean  spherical  candle  power  method  :  that  is.  by  a  me. hod 
which  does  not  place  on  an  equal   footing  a  sphere  of  soft  white 
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light  and  a  search  light,  assuming  that  both  have  the  same  mean 
spherical  candle  power? 

Mr.  Wurts  in  his  communication  also  gives  a  description  of  means 
for  comparing  different  illuminants  which,  though  old,  seems  to  be 
worthy  of  more  attention  than  it  has  yet  received  and  one  which 
also  seems  to  be  capable  of  considerable  development.  The  photo- 
meter in  question  provides  a  means  for  comparing  the  effective  illumi- 
nating powers  of  various  illuminants  and  involves  every  character- 
istic, advantage  and  disadvantage  which  may  be  found  in  any  par- 
ticular class  of  illuminants.  This  method  has  been  used  from  time 
to  time  in  a  crude  way,  by  placing  different  kinds  of  illuminants  in 
the  same  room  and  noting  the  illumination,  but  could  not  this  idea 
be  carried  out  on  a  more  practical  and  elaborate  scale  by  providing 
two  rooms  exactly  alike  in  every  respect,  that  is,  in  dimensions,  color 
and  furniture,  and  then  by  locating  standardized  units  of  light ;  such 
as  16  c.  p.  incandescent  lamps,  in  one  room,  comparing  the  effective 
illuminating  power  of  these  lamps  as  a  standard  with  the  effective 
illuminating  power  of  any  other  lamp  or  lamps  arranged  in  the  other 
room  in  any  manner  whatsoever  which  will  produce  the  best  results— 
the  most  effective  illumination  with  this  particular  kind  of  lamp ;  for 
example,  suppose  it  be  desired  to  illuminate  a  dry  goods  store,  the 
chief  points  to  be  considered  being  the  illumination  of  goods  on 
the  counters  and  on  the  shelves  back  of  the  counters,  rlso  boxes  and 
their  labels  above  the  shelves  to  a  height  of  eight  feet  above  the  floor. 
For  u  given  expenditure  of  energy,  can  this  illumination  be  obtained 
more  effectively  with  this  or  that  lamp?  In  making  such  comparison 
of  effective  illumination,  it  would  seem  proper  not  to  make  any  re- 
strictions whatever  as  to  the  position  or  distribution  of  the  units. 
Both  the  lamps  to  be  used  as  standard  and  the  l?mps  to  be  compared 
w'th  the  standard  should  be  located  and  distributed  to  the  best  pos- 
sible advantage  with  reference  to  effective  illumination. 

With  the  two-room  photometer  above  described,  it  would  be  a 
simple  matter  for  the  observer  to  place  himself  in  a  position  com- 
manding a  good  view  of  the  two  rooms  for  purposes  of  comparison. 
The  illumination  of  the  standard  room  might  be  easily  varied  by 
using  a  considerable  number  of  small  units  and  the  wattmeter  read- 
ings would  of  course  give  the  relative  efficiencies  for  equal  effective 
illuminating  power.  If  the  various  illuminants  now  in  the  field  could 
be  thus  authoritatively  compared  with  reference  to  effective  illu- 
minating power  and  the  results  tabulated  and  given  to  the  public, 
users  of  artificial  light  would  have  before  them  a  reasonable  and 
practicable  means  of  determining  the  best  ilkiminant  for  a  given  set 
of  conditions. 


Fog   Boxes"   for  High-Voltage   Insulators. 


Mr.  J.  J.  Davis,  superintendent  of  the  United  Electric  Gas  and 
Power  Company,  v.-hich  owns  a  number  of  plants  on  the  Pacific 
Coast,  and  has  one  generating  station  at  Santa  Monica,  about  20 
miles  west  of  Los  Angeles,  offers  some  interesting  information  re- 
garding experiences  with  the  effect  of  dust  and  sea-fog  on  high- 
tension  insulators.  The  power  house  at  Santa  Monica  is  located 
directly  on  the  sea  beach,  and  from  there  a  22,000-volt  line  supplies 
a  number  of  small  towns  with  electric  light  and  power.  The  pole 
line  for  several  miles  of  its  distance  is  either  directly  on  the  coast 
or  but  a  short  distance  back  from  it.  Ever  since  the  installation  of 
this  high-tension  line,  the  company  has  experienced  the  greatest 
difficulty  from  current  leaking  over  the  surface  of  the  insulators 
and  burning  off  the  pins.  This  was  caused  by  fogs,  which  are  very 
thick  along  this  coast.  It  was  found  that  the  line  worked  perfectly 
ill  wet  weather,  but  in  dry  weather  dust  would  accumulate  under 
the  bell  of  the  insulator,  and  in  time  of  fog,  the  moist  atmosphere 
would  pass  under  the  insulators  depositing  moisture  on  the  dust, 
which  would  form  a  sort  of  paste,  and  so  establish  a  sufficiently  low 
resistance  path  so  that  the  high-voltage  current  would  flash  across. 
In  a  short  time,  the  pins  would  burn  off,  with  the  natural  result 
that  the  wire  dropping  on  the  cross-arm^would  burn  the  cross-arm 
off,  and  ultimately  swing  against  the  pole,  burning  it  off.  Mr. 
Davis  states  that  the  company  tried  many  schemes  to  overcome  this 
serious  difficulty  before  he  hit  upon  the  novel  device  of  fencing  in 
the  pins  and  glass.  This  new  arrangement,  he  reports,  has  been 
shown  by  practical  tests  to  have  completely  overcome  the  leakage, 
and  so  prevent  the  burning  off  of  the  pins. 

The  fog  box,  which  is  illustrated  herewith,  is  made  of  one-inch 


redwood,  12  inches  square,  and  4J4  inches  deep.  The  box  has  in  its 
top  a  round  hole  10  inches  in  diameter,  which  leaves  about  iH 
inches  all  around  the  outer  edge  of  the  insulators.  The  boxes  come 
up  within  two  inches  of  the  wire,  and  are  mounted  on  the  cross- 
arm.  Previous  to  the  adoption  of  this  scheme,  there  was  one  sec- 
tion of  five  miles  of  line  paralleling  the  beach  which  had  to  be 
patrolled  day  and  night.  The  boxes  Jiave  not  been  in  use,  on  part 
of  the  line,  about  one  year. 

The  insulators  used  are  the  type  known  as  No.  i  Provo,  and  also 
Locke  60,000-volts  glass.  The  leakage  was  clearly  not  due  to  the 
fault  of  the  insulators,  because  these  types  have  been  successfully 
used  on  higher  voltages  in  other  places,  and  in  wet  weather  there 
was  no  trouble  on  this  line.  The  trouble  came  with  the  fog  after  a 
period  of  dry  weather.     The  company  has  experimented   with  in- 


FOG  BOXES     ON  SANTA  MONICA  TRANSMISSION  LINE. 

sulators  made  for  80.000  volts  working  pressure',  and  the  same  trouble 
was  experienced  as  with  other  insulators.  Apparently,  the  boxes 
keep  the  dust  and  fog  from  drifting  in  under  the  bells  of  the  in- 
sulators. 

Mr.  Davis  does  not  consider  that  a  transmission  Ime  at  very  high 
voltage  will  ever  be  successfully  operated  along  a  sea  coast  where 
there  are  fogs.  To  illustrate  how  trying  the  conditions  are,  Mr. 
Davis  cites  one  case  w^here  the  company  had  a  2,300-volt  line  on 
Locke  glass  insulators,  made  for  30,000  volts  working  pressure,  and 
in  a  heavy  sea-fog,  when  the  insulators  would  get  a  trifle  dusty, 
the  2,300-volt  current  would  leak  over  :ind  burn  the  pins.  The  same 
thing  held  true  with  Provo  No.  i  insulators.  When  this  happens 
with  only  2,300  volts,  it  can  easily  be  imagined  what  difficulty  the 
company  would  have  in  operating  without  fog  boxes  on  its  22.000- 
volt  line. 


The  Wilkinsburg,  Pa.,  Electric  Club. 


As  an  illustration  of  th'  excellent  policy  of  the  Wilkinsburg, 
Pa.,  Electric  Club  in  providing  instruction  for  its  members,  we  give 
below  the  programme  up  to  the  holidays.  The  membership  consists 
principally  of  employes  of  the  Westinghouse  works  at  East  Pit.sburg. 
the  officers  being  as  follows  :  President,  E.  M.  Olin,  superintendent 
of  testing  department ;  vice-president,  E.  Townsend,  apprentice ; 
treasurer,  L.  A.  Osborne,  works'  manager;  secretarj,  C.  E.  Downton. 
foreman  of  apprentices — all  of  the  W'estinghouse  Works. 

Sunday. — Reading-room  open  afternoon  and  evening. 

Monday. — General  or  technical  lecture. 

Tuesday. — Class  A  in  elementary  electricity:  Direct-current 
apparatus,  R.  D.  De  Wolf,  instructor.  Section  i.  direct-current 
apparatus,  C.  H.  Darrall,  chairman.  Section  ri,  switchboards.  B. 
Rowe,  chairman.    Section  4,  railway  work,  L.  Watts,  chairman. 

W^ednesday. — Lecture  to  East  Pittsburg  drawing  class,  D.  F. 
Rogers,  chairman ;  testing,  E.  M.  Olin,  chairman. 

Thursday. — General  or  technical  lecture. 

Friday. — Class  B  in  elementary  electricity :  Alternating  Currents. 
W.  D.  Cassin,  instructor :  Section  3,  transformers,  W.  P.  Woodward, 
chairman.  Section  6,  detail  apparatus,  T.  S.  Perkins,  chairman. 
Section  7,  road  engineering,  J.  W.  Fraser,  chairman. 

Saturday. — Club  rooms  open  afternoon  and  evening.  Excursions, 
third  Saturday  of  each  month,  F.  D.  Newbury,  chairman. 
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The  Armature  Reaction  of  Alternators— III. 


By  C.  F.  GuiLBERf. 


COMPENSATING   M.    M.    K. 

THE  armature  ni.  ni.  f.  equivalent  to  the  direct  reaction  being 
determined,  it  docs  not  suffice  to  add  to  the  inducing  ampere- 
turns  an  equal  value  to  maintain  the  same  flux  in  the  armature. 
This  would  be  admissible  only  if  there  were  no  magnetic  leakage;  in 
reality,  the  field  ampere-turns  to  compensate  for  the  direct  reaction 
increases  the  magnetic  leakage  and  necessitates  the  addition  of  supple- 
mentary turns  on  the  field  to  compensate  for  the  drop  of  magnetic 
potential  which  such  increase  of  leakage  occasion?. 

The  ampere-turns  corresponding  to  direct  action  should,  therefore, 
be  multiplied  by  a  coefficient  greater  than  unity.    The  value  of  this 
coefficient  is  simple  of  determination.     It  suffices  to  apply  Kirchoff's 
law  to  the  field  and  armature  magnetic  circuits  for  the  condition  of 
no  load,  and  condition  of  load  with  a  wattless  current  /. 
Let  P  be  on-load  field  m.  m.  f. 
P  -f  /•"  the  m.  m.  f.  with  load. 
P'i  =  armature  m.  in.  f. 
r  =  reluctance  of  field  poles  and  frame. 

/?,=   reluctance  of  armature    (gap,   armature   iron   and   pole 
piece). 

Ka  =  rcluctar.cc  of  field  leakage   circuit. 

<Pi  =  armature  flux,  assumed  to  be  constant. 

<P  =  field  flux  at  no-load  for  an  armature  flux    o,  • 

®'  =  field  flux  at  load  for  the  armature  flux    ©, . 

9a   =  field  leakage  for  field  flux  0  at  no-load. 

9J   =  leakage  flux  at  load. 

VVc  have  (Fig.  2)  for  no  load. 

P-  -  r  (tfi   +   <t>a)  =  A',  9i    =    Ra  9a 
and  for  condition  of  load, 

/•"+  F'  -  /•  (0,    -f  0,,')  =  R,  0,    ^  /.;   ^  R^  ,^^^, 
By  subtraction  we  obtain 

F^     -r  (0„'  -  <i,a)  =  Ft  =  A\,  (^„'       o„),- 
chminatmg  <t>a^   -  <p„ 

1  he  desired  factor  is  thus  the  latter  value,  and  in  general  is  com- 
prised between  i.o  and  i.i,  but  in  certain  cases  may  exceed  1.5  The 
calculation  assumes  that  the  leluctance,  r,  remains  is  the  same  at 


(14) 

(i5» 

(16) 


A    Aiii|i  liiriis 


rii;.    3.  — NO-I.OAI)   CLRVKS. 


FIG.   2. —  MAGNFTIC   CIRCUITS. 

no  load  and  at  lf)ad  with  a  wattless  current,  /,  in  the  armature.  In 
general,  this  hypothesis  is  only  realized  in  the  case  of  short-circuit 
calculations,  to  which  in  preference  the  author  applies  the  expression. 
If  the  rcluclaucc,  r.  increases  by  an  increment  ^r  in  passing  from 
no-load  l<>  load,  tin-  e\i)ression   becfunes 


'171 


Ihis  formula  presents  some  iiilcrcst.  for  the  corresponding  cor- 
rection can  be  easily  obtained  by  determining  ^r  or  r -\-  ^rhy  means 
of  the  no-load  characterist'c. 

riio  only  unknown  quantity  is.  in   fad.  A/-  or   /•  -f  Sr.     It  suffices 

^      *    ,  which 


o.t 


to  remark  that  the  increase  of  field  flux  i«;   o ,' 

.      .  "  ^" 

leads  to  the  determination  of  the  value  of       /     -\-     Sr.     To  do  so, 

trace  (Fig  3)  the  no-load  characteristic  and  the  curve  of  no-load  field 
flux,  obtained  by  multiplying  the  ordinates  of  the  first  by  t'.     From 


the  point  A',  corresponding  to  the  no-load  ampere-turns,  OA  =.  F, 

a  length,  .VC,  equal  to      'is  marked  off,  and  from  C  a  line  drawn 
/<a 

parallel  to  OA  until  it  meets  the  curve  at  N'.    The  angle  N'OA  has 

I 


for  its  tangent 


r  +  Ar  + 


Ri  Ra 


Ri  +  Ra 

The  problem  can  naturally  be  attacked  from  the  other  end.  In 
particular,  we  can,  as  Messrs.  Giles  and  Picou  have  done,  determine 
the  increased  ampere-turns  to  maintain  with  the  direct  reaction  the 
same  flux  in  the  field  for  no-load. 

If  ^>'  is  the  flux  in  the  armature  at  load,  we  have  for  the  condition 
of  load  the  two  equations 

F  ^  F^  —  r  (^,<  -f  prt>)  =  Ri  9/'  4-  Fi  =  Ra  oa'  (18, 

with  the  condition  that  c/'  -|-  o^'  =  0/  -|-  <>«. 
Combining  with  equation  (14)  ,we  obtain 

i^i  =  R,  (o/'  —  oi)  -u  F, 
On  the  other  hand,  the  equation  (18)  solved  for  C/^  and  ^a*  give 

{Ra -\-  R, )  r-\-  Ri  Ra 

o«'=  ^'  ^J" -^  ^^) +'r  Fi 


From  the  first  is  deduced 


©/•*  —  6,  = 


which  gives 


(Ra  ^R,)r-\-R,  Ra 

Ra  F'  -  (Ra  +  r)  Fi 
{R~+  Ra)r  +  R,  Ra 


/•■'   = 


whence  /''  = 


R,  Ra  F'  —  R^  {Ra  +  rlFi 
(/?,  -h  jV^  )  r  +  Ri  Ra 
Ra  Fi  F, 


+  z^.- 


flQI 


R,   +  Ra  V 

it  being  understood  that  the  ratio 

Ra  -{-  Ri     0(7    +  9f 

Ra  O, 

defines  the  Hopkinson  coefficient  for  no-load. 
The  expression  o«'  —  0/  becomes 

o.<  —  o,  =  —        ^' 


(20) 


R,  -H  Ra 

The  presence  of  a  current  /  in  the  armature  thus  necessitates  for 
the  maintenance  of  constant  flux  in  the  field,  an  increase  of  ampere- 
Fi 


turns  denoted  by 


and  occasions  a  diminution  of  armature  flux  of 


R,   -t    Ra 


I 

Ra 


and  consequently  an  increase  of  field  leakage  of    — '    x    — „- 

7f  Ra ' 

This  manner  of  viewing  the  probletn,  though  less  convenient  than 
that  which  has  been  indicated  above  for  the  case  of  short-circuiting, 
is,  nevertheless  very  interesting,  as  will  be  seen  later,  for  the  con- 
ditions of  load,  for  it  alotic  possesses  the  advantage  of  involving  the 
same  induction  in  the  field,  and.  consequently  the  same  value  of  r. 
It  can  further  be  assumed  that  the  excitation  remains  constant,  and 
the  reduction  then  determined  of  the  m.  m.  f.  that  will  involve  the 
presence  of  a  current,  /,  in  the  armature.  The  calculation  will  not 
be  made  for  this  case,  the  result  only  being  indicated. 

The  reduction  of  the  total  field  flux  is  equivalent  always  to  the 

Fi 

diminution  of  the  ni.  m.  f.  by  a  quantity  —  ,  but  the  expressions  for 

diminution  of  the  armature  flux  and  the  increase  of  field  leakage, 
which  are 

F. 


4i*  —  »i 


?-«' 


I      Rj  Rg 
"^  R,  -f  Ra 


r  + 


Ri   Ra 


(22) 


R,  -\-  Ra 

are  somewhat  more  complicated  than  the  preceding  ones,  but  yet 
admit  of  simple  application.  As  in  the  first  case,  it  will  be  neces- 
sary to  make  a  correction,  taking  account  of  the  fact  that  the  re- 
luctance docs  not  remain  constant,  which  correction,  however.  i» 
simple  of  dcterminotion. 
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The  Heyland  Single-Phase  Motor. 


From  time  to  time  accounts  have  appeared  in  the  Digest  of  the 
Heyland  Motor  and  of  the  controversies  of  which  it  has  been  the  sub- 
ject abroad,  particularly  is  connection  with  questions  of  priority  of 
invention.  It  will  be  recalled  that  the  important  feature  of  this 
motor  is  that  it  starts  under  load  without  the  use  of  clutches  and 
special  devices  of  any  kind.  During  the  past  year  the  motor  has 
been  passed  into  considerable  use  abroad,  about  3,000  hp  now  being 
installed.  We  illustrate  herewith  a  line  drawing  of  a  150-hp  machine 
recently  installed  in  the  London  Metropolitan  Electrical  Supply, 
Station,  together  with  a  diagram  of  connections  and  performance 
curves  of  a  15-hp  and  30-hp  motor,  each  of  which  arc  direct-con- 
nected to  a  pump. 

Referring  to  Fig.  i,  the  stator  has  the  usual  running  and  starting 
winding,  the  former  being  (drum) 'wound  in  half  open  slots,  and  the 
latter  (drum)  wound  in  large  square  holes.  The  rotor  has  a  three- 
phase  star-connected  drum  winding,  carried  out  in  half-closed  slots, 
the  three  free  ends  being  connected  to  three  overhung  slip-rings  on 
the  shaft;  the  bearings  are  self-oiling  asd  carried  upon  end  shields 
bolted  to  the  stator  case. 


Fig.  3  shows  the  curves  of  output,  current,  speed  efficiency,  power- 
factor  and  starting  torque  of  a  15-hp  heavy-duty  single-phase  motors. 
This  motor  is  directly  belted  to  a  deep  well  pump,  making  18  strokes 
per  minute,  and  is  rated  at  15  horse-power,  100  volts,  50  periods,  and 
1,000  revs,  per  min.;  it  has  run  continuously  (often  day  and  night) 
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FIG.    2. — DI.\GRAM    OF    CONNECTIONS. 

At  starting,  the  two  sets  of  coils  are  put  in  parallel  across  the 
mains,  and  a  three-legged  resistance  inserted  into  the  rotor  circuit 
by  means  of  the  brushes  on  the  slip  rings  (see  Fig.  2) .  As  soon  as  the 
motor  has  reached  a  certain  speed  the  starting  coils  and  the  resist- 
ances are  cut  out— the  latter,  of  course,  gradually.    This  is  the  whole 


FIG.    3. — STARTING   AND   RUNNING   PERFORMANCE   OF    I5    B.H.P.    HEYLAND 
MOTOR   DIRECT   COUPLED   TO    PUMP. 

for  two  years  in  West  Ham,  England,  under  trying  conditions,  with 
the  greatest  success. 

The  150-hp  Heyland  motor  is  probably  the  largest  single-phase 
motor  yet  made— at  any  rate,  for  such  a  high  frequency  as  lOO  cycles. 
This  motor,   which   has  been   running   for  some   time   in  the  Man- 


FiG.  I.— Section  and  Elevation  of  150-HP  Heyland  Single-phase    Motor. 


operation,  and  is  performed  by  one  movement  of  the  hand-wheel  of 
the  starter.  For  lift  work  the  starter  takes  the  form  of  a  special  con- 
troller, quite  self-contained,  with  dash  pots,  etc.,  it  being  operated  by 
a  rope  in  the  usual  manner.  For  crane  work,  a  controller  very  sim- 
ilar to  a  direct-current  tramcar  controller  is  used. 


chester-square   sub-station   of   the   Metropolitan   Electricity   Supply 
Company,  and  is  used  for  converting  either  single-phase  current  at 
100  cycles  and  1,100  volts,  or,  two-phase  current  at  60  cycles  and 
1,100  volts,  into  continuous  current  at  220  volts. 
Tests  have  shown  its  most  economical  output  to  be  260  hp,  while 
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it£  overload  capacity  was  480  hp  before  falling  out  of  step,  and  350 
hp  for  four  hours. 

Fig.  4  illustrates  the  starting  and  running  performance  of  a  30-hp 
motor  coupled  to  one  of  two  pumping  sets  installed  for  the  Ham- 
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rir,.     4— ST-VRTINT,     .\ND    RUNNING     PERFORMANCE    OF     30-B_H.P.     MOTOR 
COUPLED  TO   A   PUMP. 

mersmith  Vestry.  These  motors  are  typical  standard  motors  de- 
signed for  starting  with  a  maximum  torque  equal  to  the  full-load 
running  torque. 


New   Washington    Water-Power  Transmission   Plant. 


A  water-power  electrical  generating  plant,  similar  to  that  at  Sno- 
qualmie  Falls,  is  to  be  installed  in  the  same  section  of  the  State  at  an 
early  date.  The  company  incorporated  for  this  purpose  has  been 
merged  with  the  Snogualmic  Company,  the  new  organization  being 
known  as  the  Snoqualmie  Falls  and  White  River  Power  Company. 
The  new  development  will  be  on  the  White  River,  utilizing  Lake 
Tapps  for  storage  purposes.  The  accompanying  map  indicates  the 
course  of  the  transmission  lines  and  llic  location  of  the  generating 
and  sub-stations. 

The  general  plan  on  the  White  River  power  development  is  to 
divert  the  water  of  White  River  at  a  point  in  Pierce  County,  State  of 
Washington,  and  to  convey  the  waters  thus  diverted  through  an  ex- 
cavated canal,  a  distance  of  about  eight  miles,  to  Lake  Tapps.  The 
level  of  this  lake  will  be  raised  imtil  it  occupies  an  area  of  about 
5,000  acres  and  will  .serve  as  a  storage  reservoir  and  settling  basin. 
The  outlet  of  the  lake  will  be  a  short  canal  and  tunnel,  connecting 
with  a  penstock  on  the  brow  of  the  hill  overlooking  the  Stuck  Valley. 
Steel  pipes  leading  from  the  penstock  will  convey  the  water  under  a 
head  of  450  feet  to  the  waterwlieels  in  the  power  house  at  the  foot  of 
I  he  hill;  and  from  the  waterwhcels  the  water  will  escape  through  a 
liort  tail-race  into  Stuck  River.  The  powerhouse  circuit  will  be 
connected  with  the  present  Snoqualmie  Falls  transmission  system  by 
circuits  about  five  miles  in  length. 

The  intake  at  the  point  of  diversion  will  be  constructed  of  con- 
crete masonry.  The  level  of  the  river  will  be  raised  at  this  point 
in  order  to  effect  a  full  entrance  of  the  water  into  the  intake  by  the 
ronstruclion  of  a  submerged  dam  across  the  river,  which  will  be  con- 
tinued to  the  intake  in  the  shape  of  an  earthen  embankmetit  designed 
to  be  higher  than  the  river  at  any  stage.  There  will  also  be  con- 
structed at  the  intake  and  in  connection  therewith,  a  set  of  gates  for 
the  purpose  of  discharging  the  water  back  into  the  river  and  in  shut- 
ling  the  same  off  from  the  canal  at  anv  time  it  may  be  desired  to  do  so 
for  inspection  or  repair  purposes. 

The  inlet  canal  throughout  its  entire  length  will  be  a  cut  through 
earth  and  cement  gravel.  The  canal  will  be  25  feet  wide  on  the  bottom, 
with  side  slopes  of  ij^  to  I  below  the  water  line,  and  I  to  I  above 
the  water  line,  and  will  flow  6  feet  deep     The  canal  and  intake  are 


designed  to  discharge  a  volume  of  water  equivalent  to  60,000  hp, 
under  450  feet  head. 

The  contour  of  Lake  Tapps  is  such  that  the  raising  of  its  level 
would  overflow  the  lake  at  eight  different  points;  this,  however,  is 
to  be  prevented  by  the  construction  of  earthen  dams  at  these  par- 
ticular points.  Aside  from  these  dams  the  only  work  to  be  done  in 
connection  with  the  reservoir  is  to  clear  about  1,000  acres  of  land 
around  the  lake,  and  to  build  a  ditch  to  connect  Church  Lake  with  this 
storage  reservoir. 

The  outlet  canal  will  consist  of  a  channel  having  the  same  design 
as  the  inlet  canal,  and  the  construction  of  a  tunnel  which  is  a  pro- 
longation of  the  outlet  canal. 

The  penstock  is  designed  to  receive  the  full  discharge  of  the  canal, 
and  which  will  be  constructed  of  concrete  masonr>'.  The  penstock 
will  have  five  outlets,  through  which  will  be  discharged  the  water 
to  the  different  pipe  lines. 

The  present  development  contemplates  the  installation  of  one  pipe 
line  at  present,  sufficient  in  size  to  deliver  10,000  hp.    More  pipe  lines 


MAP  OF    TRANSMISSION    SYSTEM. 

will  be  added  later,  as  additional  waterwhcels  arc  installed.  The 
pipe  lines  will  be  of  rolled-steel  plates,  riveted  together  and  sup- 
ported by  concrete  piers  and  anchored  firmly  to  the  earth  from 
point  to  point. 

The  power  house  is  designed  to  accommodate  a  50.000-hp  in- 
stallation of  waterwhcels,  generators  and  accessories.  The  build- 
ing will  be  erected  in  common  red  brick,  although  at  present  it  will 
be  erected  in  part  only — sufficient  to  house  a  lo.ooo-hp  installation 
of  waterwhcels  and  generators.  As  an  adjunct,  there  will  be  a 
machine  shop  eqiii|)ped  with  a  lathe,  drill  press,  shaper  and  black- 
smith forge,  with  the  necessary  accessories.  There  will  be  installed 
in  the  power  house  two  3.000-kw  generators  and  two  exciters  of  the 
Westinghouse  type,  direct  connected  to  impact  waterwhecls  of  suffi- 
cient capacity  to  drive  the  generators  under  full  load. 

There  will  also  be  erected  either  separately  or  in  connection  with 
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the  power  house  a  transformer  house,  in  common  red  brick,  in 
which  will  be  installed  10,000  hp  of  raising  transformers. 

A  frame  building  will  also  be  constructed  near  the  power  house 
for  the  purpose  of  housing  the  men  who  will  operate  the  plant,  and 
which  will  also  contain  a  dining  room,  kitchen  and  laundry,  and 
rooms  for  ofifice,  store  and  drafting  purposes. 

The  incorporators  of  the  new  organization  are  Charles  H.  Baker, 
Thomas  B.  Hardin,  Lester  Turner,  O.  D.  Colvin  and  Colonel  G. 
Simpson.  Mr.  Baker  is  president  and  chief  engineer  of  the  Sno- 
qualmie  company.  It  is  understood  that  there  will  be  no  further 
extensions  at  Snoqualmie  Falls  for  a  year  or  more,  as  it  is  Mr. 
Baker's  plan  to  reach  Portland,  Ore.,  with  the  new  lines,  which 
the  White  River  power  will  enable  to  be  done  with  a  saving  of  50 
miles  of  transmission.  The  Snoqualmie  and  White  River  plants 
will  be  run  together,  and  each  will  serve  as  a  reserve  for  the  other, 
the  idea  being  for  the  former  plant  to  carry  the  load  in  Whatcom 
and  the  northern  cities,  while  the  White  River  plant  will  supply 
Portland  and  the  intervening  cities  lying  to  the  south. 

Owing  to  the  short  distance  of  Tacoma  from  this  great  develop- 
ment, that  city  will  be  greatly  benefitted.  The  new  industries  es- 
tablished in  Tacoma  and  Seattle  during  the  last  twelve  months  are 
declared  to  have  absorbed  the  entire  spare  power  of  the  Snoqualmie 
plant,  so  that  the  company  has  recently  had  to  decline  applications 
aggregating  3,500-hp  in  excess  of  its  capacity  until  the  new  power 
is  ready. 

It  is  reported  locally  that  an  industrial  enterprise  larger  than  any 
now  existing  in  the  Northwest  will  soon  locate  at  a  point  some- 
where between  Seattle  and  Tacoma,  and  that  Mr.  Baker's  new  com- 
pany will  furnish  several  thousand  horse-power  for  its  operation. 
The  capital  stock  of  the  new  company  is  placed  at  $2,000,000,  divided 
into  20,000  shares  of  $100  each. 


Thawing  of  Water  Pipes  by  Electricity- 


By  William  Smith  Horry. 

It  may  be  interesting  to  som^  of  your  readers  to  know  that  the 
thawing  of  water  pipes  in  the  winter  forms  regularly  an  occupa- 
tion for  our  electrical  force  at  Sault  Ste.  Marie.  The  accom- 
panying illustration  shows  the  equipment  used  last  year,  which  was 
in  charge  of  our  electrician,  Mr.  William  Gorby.  Mr.  Gorby  has 
carried  on  this  work  every  winter  for  the  last  six  years.  He  read 
an  article  written  about  six  years  ago  by  a  college  professor  pointing 


APPARATUS  FOR  THAWING  WATER  PIPES. 

out  that  water  pipes  can  be  thawed  out  very  simply  by  causing  an 
electric  current  to  traverse  that  part  which  is  frozen.  He  tried  it  at 
the  first  opportunity  and  found  that  he  very  coon  had  the  pipe  in 
service.  Since  that  time  he  has  thawed  out  all  sorts  and  sizes  of 
water  pipes  at  a  large  saving  in  money  to  the  owners.  The  largest 
pipe  thawed  out  was  a  4-inch  cast  iron  pipe,  which  was  frozen  more 
or  less  for  200  ft.  It  took  at  least  half  an  hour  to  ret  water  running 
in  this. 
The    illustration    shows    a    250-kw    transformer    mounted    on    a 


sleigh.  I  may  explain  that  Mr.  Gorby  used  this  because  at  the  time 
we  had  no  smajier  transformer  available.  Generally  ah  the  pipes 
in  the  town  can  be  thawed  out  by  a  500-light  transformer,  but  two 
of  these  are  ample  to  thaw  out  any  pipes  likely  to  get  frozen.  We 
generally  find  that  at  the  first  appearance  of  our  pipe-thawing  ap- 
paratus in  the  winter  the  rig  is  besieged  with  customers  all  wanting 
their  house  pipes  thawed  out.  These  people  generally  claim  that  it 
is  the  company's  mains  and  not  their  own  pipes  th-t  prevent  the 
water  from  flowing,  so  a  bargain  is  struck  generally  at  about  $3.00, 
payable  immediately  the  water  flows,  provided  it  is  proved  that  heir 
pipes  are  frozen  and  not  the  mains.  I  may  mention  *hat  the  saving 
to  the  citizens  of  Sault  Ste.  Marie,  Ontario,  by  the  use  of  this  device 
is  very  large. 

The  primary  wires  (2,200  volts)  are  bared  and  the  current  led 
throigh  a  water  rheostat  to  the  transformer.  An  ammeter  shown  in 
the  engraving  indicates  the  load  or  the  transformer  primary.  The 
secondary  is  connected  to  the  frozen  pipe  at  two  places  and  the 
current  switched  on.  In  the  ordinary  house  service  pipes  the  water 
begins  to  flow  very  quickly,  frequently  within  a  minute. 

Tt  may  seem  a  bit  dangerous  handling  the  primary  current  in  the 
way  our  men  do,  but  I  may  say  that  in  the  very  cold  weather  the  snow 
is  an  insulator  like  glass,  and  although  the  rig  hire  shown  has  been 
employed  very  largely,  no  accidents  have  occurred  and  the  apparatus 
has  never  yet  failed  in  getting  a  frozen  pipe  working.  This  applica- 
tion constitutes  another  evidence  of  the  extreme  value  of  the  technical 
journals  to  those  who  read. 


Cost  of  Operating  Automobiles. 


Some  interesting  figures  and  estimates  as  to  cost  of  automobile 
operation  have  lately  been  made  public  by  Mr.  A.  Elliott  Ranney, 
who  has  compared  automobiles  with  horse  vehicles.  He  says  that 
the  cost  of  a  fashionable  driving  outfit  used  during  the  winter  and 
spring  for  shopping,  calling,  park  use,  etc.,  is  found  to  range  from 
$3,030  to  $6,610,  as  follows:  Brougham,  $1,200  to  $2,000;  victoria, 
$800  to  $1,800;  two  horses,  $600  to  $2,000;  double  harness,  $300  to 
$500;  single  harness,  $100  to  $250;  stable  clothing,  stable  tools, 
halters,  etc.,  $30  to  $60.  Total  cost,  $3,030  to  $6,610.  The  expense 
of  maintencuce  for  stable,  feed,  etc.,  but  not  including  hire  of  coach- 
man, would  be  about  $100  a  month.  A  similar  motor  outfit  will  cost 
from  $3,800  to  $7,500,  as  follows :  Electric  brougham,  $2,000  to 
$4,000 ;  electric  victoria,  $1,800  to  $3,500.    Total  cost,  $3,800  to  $7,500. 

The  monthly  cost  of  maintenance,  however,  not  including  coach- 
man, should  not  exceed  $70,  and  in  addition  the  electric  outfit  is 
capable  of  four  times  the  daily  mileage  of  which  the  best  horses 
would  be  capable.  In  other  words,  a  lady  could  have  her  carriage 
at  the  door  every  day  after  breakfast  to  convey  her  children  to  school 
and  her  husband  to  his  office,  back  to  the  house  before  10  A.  M.  for 
her  to  shop,  back  (after  the  mistress  and  coachman  have  lunched) 
for  calling,  receptions,  and  a  park  drive,  back  (after  the  owner's 
family  and  coachman  have  dined)  to  go  to  the  theatre,  supper,  and 
return  home  about  12  P.  M.,  and  yet  no  exhaustion  of  the  power, 
no  lame  horses,  and  ar  ability  to  repeat  the  performance  day  in  and 
day  out. 

The  coachman,  moreover,  has  no  horses  to  clean  or  feed,  no  har- 
ness to  wash,  no  necessity  for  going  constantly  to  th"  farrier  and 
wasting  the  precious  time  of  his  mistress  while  the  horses  are  being 
shod,  and  no  good  excuse  to  offer  why  he  should  not  always  be  on 
hand  at  the  request  of  his  employer. 

He  cannot  keep  for  himself,  as  his  little  perquisites,  his  monthly 
commissions  on  feed, :  stabling  or  shoeing,  nor  can  he  get  his  percent- 
age on  all  new  horses  bought  to  replace  lame  or  sick  ones.  He  cannot 
buy  sponges,  soap,  currycombs,  brushes,  etc..  by  the  score,  nor  keep 
his  employer's  bank  account  constantly  depleted  with  bills  for  new 
harness,  new  blankets,  repairs,  etc. 

In  the  case  of  a  light  driving  outfit  for  park  or  suburban  use  the 
advantage  o'  the  motor  vehicle  is  mt"-h  greater.  The  horse  outfit  will 
cost  from  $660  to  $1,630,  as  follows:  Buggy  or  runabout,  $250  to 
$400;  horse,  $300  to  $1,000;  harness,  $100  to  $200:  whip.  $5  to  $10; 
stable  clothing,  halter,  etc.,  $5  to  $20;  total  cost,  $660  to  1,630.  The 
monthly  cost  of  maintenance  would  be  about  $40.  A  steam  carriage 
capable  of  covering  several  tim°s  the  daily  mileage  of  the  horse 
would  cost  from  $600  to  $950  or  a  gasoline  runabout  from  $650  to 
$1,300,  and  the  monthly  cost  of  maintenance  should  not  exceed  $25, 
giving  a  considerable  advantage  in  favor  of  the  motor  vehicle,  not 
only  in  operating  expenses,  but  in  initial  rost  as  well. 
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The   Use  and   Advantages   of   the    Alternating   Current 
for  Land  Telegraphy     II L 


By  Edwin  F.  Northrup. 

IN  Fig.  12  is  shown  another  method  of  cutting  out  half-waves. 
Here  the  alternating-current  circuit  is  broken  at  n  by  means  of 
a  transmitter,  M.  The  trailer  /  moves  synchronously  around 
the  sunflowers  5",  as  before,  and  by  depressing  keys  A'l,  Kt,  etc.,  a 
circuit  is  completed  through  M,  during  the  time  that  /  passes  over 
the  .segment  which  is  put  in  contact  with  the  negative  pole  of  the 
battery. 
A  better  and  more  ingenious  method  of  cutting  out  and  reversing 
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the  half  waves  is  to  employ  a  transformer.  The  primary  idea  of 
this  method  is  due  to  one  of  the  engineers  of  the  Rowland  Com- 
pany. 

A  converter  C  is  supplied  with  one  secondary  winding  J  and 
two  primary  windings.  Si  and  St,  Si  being  wound  in  the  opposite 
direction  to  5"*.  The  terminals  of  the  generator  G  are  connected 
across  the  terminals  of  one  primary  winding.  The  circuit  of  the 
other  primary  winding  can  be  closed  through  the  sunflower  device 
S\,  by  the  keys  Ki,  Kt,  etc.,  as  shown.  Normally  the  primary 
Si  induces  an  alternating  current  in  the  secondary  S,  which  is  con- 
nected to  the  telegraph  line.  If,  for  example,  Ki  is  depressed  when 
/  reaches  segment  No.  i  a  momentary  current  passes  through  5"2. 
and  the  inductive  effect  upon  S  is  made  null  by  having  St  wound 
oppositely  to  Si.  Again,  matters  may  be  so  arranged  that  twice  the 
current  will  flow  through  Si,  that  flows  through  Si,  in  which  case 
flic  wave  on  the  line  will  be  reversed  instead  of  cut  out. 

The  modified  single  half  waves  when  received  may  be  translated. 
in  some  ways  to  be  described,  into  telegraphic  signals  of  any  va- 
riety. Thus  the  modified  somicycles  may  be  recorded  chemically 
upon  tape,  or  be  received  as  Morse  characters  on  sounders  or  tapes, 
or  they  may  be  automatically  converted  by  local  apparatus  into 
printed  characters.  To  each  half  wave  in  a  group  of  waves  may 
be  assigned  a  particular  meaning  or  character.  Thus  a  group  of 
thirty-five  C.15)  half  waves  may  be  used  to  transmit  the  alphabet 
and  the  nine  <liKit>..  the  first  wave  in  the  gmnp  being  ./.  the  second 


KAHTH/   '  ,    -      CARTH 

VIG.    13. — CUTTING  OIT   .^NI)  RKVKRSlNr.    II  AI.F   WAVKS. 

(',  the  third  D,  etc.  Thus  any  one  of  35  characters  may  be  trans- 
mitted every  time  that  the  group  of  35  half  waves  recurs,  which 
in  the  case  of  210  alternations  of  the  current  per  second  means  six 
(6)  letters  per  .second,  or  about  60  words  per  minute  in  one  direc- 
tion. Again  a  modified  single  half  wave  may  serve  in  the  Morse 
alphabet  as  a  dot,  and  two  or  more  modified  half  waves  occurring 
near  together  may  serve  as  a  short  or  long  dash. 

.\s  stated  above,  another  method  of  impressing  signals  upon  the 
alternating  line  current  is  to  modify,  for  each  particular  signal,  a 
combination  of  half  waves  in  a  group  of  half  waves.  The  method 
now  to  be  described,  of  making  a  single  telegraphic  signal  to  con- 
sist of  a  combination  of  two  or  more  modified  half  waves  in  a 
griMip  of  half  waves,  is  the  important  broad  principle  in  alternating 


current,  multiplex  telegraphy  discovered  by  Professor  Rowland. 
Others  have  used  the  alternating  current  to  transmit  telegraphic 
signals,  but  to  Professor  Rowland  is  wholly  due  the  principle  of 
modifying  the  waves  in  combinations. 
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FIG.   14. — GROUPING  OF  WAVES. 

Let  A,  B,  C,  D  represent  four  groups  of  11  waves  each  of  the 
alternating  current  The  groups  are  shown  separated  from  each 
other  by  three  (3)  half  waves.  Let  there  be  four  operators  at  one 
end  of  the  line.  To  each  operator  is  assigned  the  exclusive  use  of 
the  line  for  approximately  ^^th  of  the  time,  or  during  the  period 
that  a  particular  group  of  waves  passes  over  the  line.  Thus  any 
operator  may  modify  the  waves  in  his  own  group  with  affecting 
the  waves  in  the  groups  belonging  to  the  other  three  operators. 
The  half  waves  between  the  groups  are  left  for  special  signals. 

Now,  if  an  operator  modifies  the  waves  in  his  group  in  combina- 
tions of  two,  and  never  modifies  adjacent  half  waves,  he  can,  out 
of  a  group  of  eleven  (11)  half  waves,  make  45  possible  combina- 
tions. 

These  combinations  are : 

I — 3,     I — 4,     I — 5,    I — 6,     I — 7,     I — 8,     I — 9,     I — 10,  I — II 

2 — 4,    2 — 5,    2 — 6,    2 — 7,    2 — 8,    2 — 9,    2 — 10,  2 — II 

3—5,    3—6,    3—7,    3—8,    3—9-    3— 10,  3—" 

4—6,    4—7,    4—8,    4—9,    4—10,  4— II 

5—7,     5—8.     5—9.     5—10,  5— II 

6 — 8.    6 — 9.    6 — ID.  6 — II 

7—9,     7—10,  7— II 

8—10,  8— II 

9— II 

A  telegraphic  signal  can  be  made  to  correspond  to  each  one  of 
these  different  combinations,  and  hence  four  different  signals  may 
be  transmitted  over  th?  line  during  the  time  that  the  four  groups 
of  half  waves  A,  B,  C  and  D  are  on  the  line. 

If  the  current  has  224  half  periods  a  second  then  16  groups  of  li 
waves  each  will  have  passed  over  the  line  in  one  second,  which 
means  that  16  telegraphic  signals  can  be  sent  per  second  in  one 
direction,  or,  as  methods  have  been  invented  by  which  each  signal 
as  received  is  automatically  translated  into  3  printed  letter.  160 
words  per  minute  can  be  sent  in  one  direction  with  a  current 
of  224  half  periods  per  second.  The  line  may  be  duplexed  which 
will  double  this  capacity. 

The  practical  methods  for  modifying  the  waves  in  combinations 
are  very  numerous  and  cannot  be  described  here  to  any  extent.  The 
following  diagranunatic  illustra- 
tion of  the  best  method  known  to 
the  writer  may.  however,  be  of  in- 
terest. The  method  is  due  in  part 
to  Professor  Rowland  and  in  part 
to  his  former  assistant  engineers 
including  the  writer. 

For  the  sake  of  simplification, 
the  diagram  is  made  to  show  but 
two  waves  in  a  group  and  only 
two  groups  are  shown.  We  will 
first  show  that  circuits  may  be 
electrically   combined  as   follows : 

In  Fig.  15  the  circuits  i,  2,  3,  4. 

5  and  6  go  to  a  sunflower  and  a 
wave-modifying  apparatus.  Then 
let  0.  /'.  c.  d,  etc..  represent  the 
metallic  keys  joined  together  and 
to  the  negative  terminal  of  the 
wave-modifying  device,  and  A  and 
B,  tw6  rows  of  contacts  connected 
to  the  circuits,  as  shown.  Depressing  a  key  joins  to  the  negative  ter- 
minal of  the  wave  modifier  the  two  contacts  in  rows  A  and  B,  opposite 
to  the  key  depressed,  thus  permitting  current  to  flow  in  two  of  the 

6  circuits,  i  to  6.    Thus  depressing  h,  combines  the  circuits  3  and  5. 
depressing  b,  the  circuits  1  and  4.  etc.    Combining  this  method  with 
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the  principles  explained  in  connection  with  I-'ig.  1.5  we  iiave  the  ar- 
rangement illustrated  in  the  following  figure: 

F  is  a  sunflower,  here  shown  with  12  insulated  segments.  The 
trailer  t  turns  synchronously  with  the  alternator  or  other  source 
of  alternating  e.  m.  f,  G,  so  that  /,  passes  over  one  segment  for  each 
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FIG.    16. — WAVE-MODIFYING  APPARATUS. 

semicycle  of  the  current.  K^  and  K^  are  two-circuit  combining  de- 
vices or  keyboards  tlike  that  shown  in  Fig.  15.  The  remaining  parts 
of  the  diagram  are  the  same  as  shown  in  Fig.  13. 

A  person  depressing  any  one  of  the  keys  of  Kx  will  modify  two 
waves  from  group  A,  but  will  in  nowise  interfere  with  the  operator 
on  Ki,  who,  by  depressing  a  single  key  will  modify  two  waves  of 
group  B.  The  method  is  made  perfect  and  complete  by  employ- 
ing a  mechanical  arrangement  which  locks  the  keys  at  intervals,  so 
that  they  can  only  be  depressed  while  the  trailer  t  is  passing  over 
some  ether  group  of  segments  than  the  group  connected  to  the  key- 
board being  operated,  and,  if  a  key  is  depressed,  leaves  it  locked 
down  while  the  trailer  is  passing  over  the  group  of  segments  be- 
longing to  the  same  keyboard. 

By  the  method  just  described,  the  alternating  current  can  be  di- 
vided up  into  any  number  of  groups  of  waves,  and  any  combination 
of  waves  may  be  modified  in  each  group,  so  that  4  or  6,  or  more, 
diflferent  messages  may  be  transmitted  over  the  line,  as  if  at  the 
same  time ;  that  is,  the  line  may  be  multiplexed  to  any  extent.  The 
number  of  groups  to  employ  will  depend,  in  any  particular  case, 
upon  the  requirements  to  be  filled,  of  speed,  of  transmitting,  etc. 
The  total  signaling  capacity  of  any  line  being  fixed,  it  follows  that 
the  greater  is  the  number  employed  of  groups  of  waves,  and  waves 
in  each  group,  the  slower  is  the  speed  of  transmission,  but  the 
greater  is  the  number  of  messages  and  characters  that  may  be  trans- 
mitted at  the  same  time. 

Before  discussing  further  the  various  possibilities  of  the  alternat- 
in^,  current  for  telegraphy,  and  before  showing  how  the  modified 
semicycles  may  be  translated  at  the  receiving  end  into  intelligible 
signals,  it  will  be  necessary  to  describe  synchronism.  We  will  show 
how  the  use  of  the  alternating  current  on  the  line  enables  one  to 
maintain  perfect  synchronism  between  the  moving  apparatus  at  the 
two  extremities  of  the  line.  This  perfect  synchronism,  being  se- 
cured it  is  possible  to  duplicate  at  the  end  of  a  long  line  any  me- 
chanical operation  performed  at  the  other  end  of  the  line.  Hence 
the  methods  of  synchronism  here  described  have  considerable  value 
in  other  fields  than  telegraphy. 

The  earliest  practical  device  for  maintaining  one  or  more  pieces 
of  rotating  mechanism  in  synchronism  with  a  periodic  current,  with 
which  the  writer  is  acquainted,  is  the  "Phonic  Wheel"  described  in 
Nature  May  28,  1878.  Its  essential  principles  are  also  described 
as  follows  in  Lord  Rayleigh's  "Theory  of  Sound, '  Vol  I,  page  67. 

"An  intermittant  electric  current  may  also  be  applied  to  regulate 
the  speed  of  a  revolving  body.  The  phonic  wheel,  invented  inde- 
pendently by  M.  La  Cour  and  by  the  author  of  this  work,  is  of 
great  service  in  acoustical  investigations.  It  may  take  various 
forms:  but  the  essential  feature  is  the  approximate  closing  of  the 
magnetic  circuit  of  an  electromagnet,  fed  with  an  intermiirent  cur- 
rent, by  one  or  more  soft  iron  armatures  carried  by  the  wheel  and 
disposed  symmetrically  round  the  circumference.  If  in  the  revolu- 
tion of  the  wheel  the  closest  passage  of  the  armature  synchronizes 
with  the  middle  of  the  time  of  excitation,  the  electromagnetic  forces 
operating  upon  the  armature  during  its  advance  and  its  retreat  bal- 
ance one  another.  If,  however,  the  wheel  be  a  little  in  arrear.  the 
forces  promoting  advance  gain  an  advantage  over  those  hindering 
the  retreat  of  the  armature,  and  thus  upon  the  whole  the  magnetic 
forces  encourage  the  rotation.     In  like  manner  if  the  phase  of  the 


wheel  be  in  advance  of  that  first  specificed,  forces  are  called  into 
play  which  retard  the  motion.  By  a  self-acting  adjustment  the 
rotation  settles  down  into  such  a  phase  that  the  driving  forces  ex- 
actly balance  the  resistances.  When  the  wheel  runs  lightly,  and 
the  electric  appliances  are  moderately  powerful,  independent  driv- 
ing may  not  be  needed.  In  this  case,  of  course,  the  phase  of  closest 
passage  must  follow  that  which  marks  the  middle  of  the  time  of 
magnetization.  If,  as  is  sometimes  advisable,  there  be  an  independ- 
ent driving  power,  the  phase  of  closest  passage  may  either  precede 
or  follow  that  of  magnetization. 

"In  some  cases  the  oscillations  of  the  motion  about  the  phase  into 
which  it  should  settle  down  are  very  persistent  and  interfere  with 
the  applications  of  the  instrument.  A  remedy  may  be  found  in  a 
ring  containing  water  or  mercury,  revolving  concentrically.  When 
the  rotation  is  uniform,  the  fluid  revolves  like  a  solid  body  and  then 
exeicises  no  influence.  But  when  from  any  cause  the  speed  changes 
the  fluid  persists  for  a  time  in  the  former  motion,  and  thus  brings 
into  play  forces  tending  to  damp  out  oscillations." 

The  methods  of  synchronism  devised  by  Professor  Rowland  for 
his  printing  telegraph  system  are  based  essentially  upon  the  princi- 
ples above  described.  Important  modification,  however,  of  details 
make  his  methods  of  special  value.  An  essential  principle,  first 
put  into  practice  by  Professor  Rowland,  is  to  use  the  same 
alternating  current  on  the  same  line  both  for  transmitting 
signals  and  for  maintaining  synchronism.  In  maintaining 
synchronous  motion  for  alternating-current  telegraphy,  there 
is  first  the  problem  of  running  a  small  rotating  device,  or  primary 
synchronizer,  in  synchronism  with  the  alternations  of  the  line  cur- 
rent, and,  second,  the  problem  of  maintaining  by  electrical  means, 
larger  apparatus  in  synchronous  rotation  with  the  primarj-  sj-n- 
chronizer.  Many  distinct  methods  are  known  to  the  writer  and 
have  been  tried  by  him,  of  producing  both  primary  and  secondary 
synchronism.  Three  methods  of  producing  primary  synchronism 
which  have  been  tried  and  found  to  operate  perfectly,  will  be  de- 
scribed. 

Method  I. — The  alternating  current  received  at  station  B.  over 
the  line  from  the  generator  G  at  station  A,  maintains  in  vibration 
the  tongues  of  two  polarized  relays,  Ri  and  R-.  These  two  relays 
may,  if  desired,  be  combined  in  one  relay  having  two  tongues.  The 
tongue  of  relay  Ri  serves  for  receiving  the  signals  and  the  tongue 
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FIG.    17. — PR0DUCI^   ■   PRIMARY  AND  SEC0ND.\RY  SYNCHRONISM. 

of  relay  Ru  serves  for  maintaining  the  synchronism.  Ki  and  A% 
are  two  condensers  of  about  3  m.  f.  capacity  each.  T^ey  are  con- 
nected up  as  shown  in  Fig.  17.  Is  circuit  with  the  wire  joining  the 
insulated  tongue  of  relay  R^,  and  the  middle  point  of  the  twD  con- 
densers is  the  synchronizer  Z.  As  the  tonpue  of  Ri  vibrates  be- 
tween its  contacts,  i'  and  i*!.  an  alternating  current  flows  in  the 
synchronizer  circuit  which  has  the  s-.me  period  as  the  current  of  the 
line.  The  synchronizer  Z  consists  of  three  essential  parts  Z),  a 
small,  light,  single-phase  alternating-current  motor,  or  a  device  like 
the  phonic  wheel,  a  small  direct-current  motor  M,  which  takes  the 
load  ofif  the  alternator  and  tends  to  run  it  at  approximately  the 
speed  of  synchronism,  and  a  mercury  damper  d,  like  that  described 
in  connection  with  the  phonic  wheel,  to  damp  out  "pumping"  or 
the  small  oscillations  of  the  sj-nchronizing  motor. 

This  contrivance  will  run  in  almost  perfect  synchronism  with  the 
line  current.  Having  this  small  synchronizer  running  in  synchron- 
ism with  the  lie  current,  it  is  a  simple  matter  to  run  any  number 
of  other  motors  of  large  size  in  perfect  synchronism  with  the  small 
synchronizer,  and  hence,  with  the  line  current.  The  above  method 
of  synchronism  is  the  one  that  was  most  generally  used  by  Profes- 
sor Rowland. 
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Method  II.— In  this  method  the  tongue  of  the  relay  R  at  station  B 
(the  tongue  of  the  signal-receiving  relay  not  being  showii)  vi- 
brates from  the  current  received  from  the  generator  G  at  station  A. 
M  is  an  alternating-current  generator  driven,  preferably  by  a  di- 
rect-connected series-wound  motor  (not  shown)  approximately  at 
the  speed  of  synchronism.  It  is  wound  with  two  sets  of  coils.  One 
set,  connected  to  the  slip  rings  r,.  serves  to  furnish  current  for  the 
duplex  line,  the  other  set,  connected  to  the  slip  rings  r.,  serves  for 
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FIG.   18.— PkOlJUC  INC   PRI.MAKV   .\XD   SF.COND.XRY   SV.VCHRONISM. 

maintaining  the  synchronism.  It  was  experimentally  found  by  the 
writer,  to  whom  this  method  is  due,  that  powerful  synchronism  is 
obtained,  using  a  '4-hp  generator,  if  a  condenser  K  of  about  10 
m.  f.  capacity  is  connected  between  one  slip  ring  belonging  to  the 
synchronizing  coils,  and  one  relay  contact,  the  tongue  of  the  relay 
being  connected  to  the  other  ring. 

Synchronism  is  due  to  the  variations  of  load  which  are  thrown 
upon  the  alternator,  according  as  the  waves  of  the  alternator  tend 
to  reach  a  maximum  or  minimum  value  at  the  moment  when  the 
tongue  of  the  relay  is  touching  its  contacts.  This  method  gives 
strong  synchronism  and  is  recommended  by  its  simplicity. 

Method  III.— By  the  following  method,  the  primary  idea  of  which 
is  due  to  one  of  the  engineers  of  the  Re  wland  company,  a  series 
wound  direct-current  motor  of  any  size  may  be  run  in  perfect  syn- 
chronism with  any  regularly  periodic  electric  current.  The  method 
may  be  briefly  described  as  follows : 

In  Fig.  19,  A  is  the  armature,  and  F  the  field  of  a  series  wound 
direct-current  motor.  T  is  the  vibrating  tongue  of  a  receiving  re- 
lay, and  is  maintained  in  continuous  vibration,  by  a  periodic  cur- 
rent received  from  the  telegraph  line.  (The  intermittent  or  al- 
ternating current  which  may  be  obtained  by  means  of  a  vibrating 
standard  tuning  fork,  could  be  used  to  secure  a  rotary  motion  of 
standard  and  perfectly  uniform  velocity.) 

K  is  a  cylindrical  commutating  device  shown  in  the  diagram 
developed.  That  is  the  surface  of  the  commutator  is  shown  as  if 
cut  in  a  line  parallel  with  its  axis  and  laid  out  flat.  K  is  mounted 
upon  the  axis  of  the  motor  M  to  be  synchronized.  &i,  b,,  bt  are 
three  stationary  brushes  which  slide  over  the  surface  of  K,  as  it 


FIG.    19.— PRODUCING   PRIM.\KV   AND  SKCONDARY   SYNCHRONISM. 

rotates  with  the  jnotor.  The  two  outside  brushes  are  connected 
to  the  relay  contacts.  The  middle  brush  is  connected  to  one  end  of 
the  motor  armature.  The  other  end  of  the  motor  armature  is 
connected  through  a  suitable  resistance,  r.  to  the  tongue  of  the  re- 
lay. Ci  and  Ct  arc  two  small  condensers  which  entirely  eliminate 
sparking  at  the  relay  contacts.  The  arrangement  operates  by 
throwing,  at  rapidly  recurring  intervals,  a  short  circuit  of  varying 
duration  upon  the  armature  of  the  direct  current  motor  which 
tends,  normally,  to  run  too  fast.  It  will  be  seen,  by  studying  the 
diagram,  that  the  niomcnts  when  the  armature  i-;  short  circuited, 
follow  each  other  in  rapid  succession  and  that  the  length  of  the 
intervals  that  a  short  circuit  lasts,  is  proportional  to  the  phase  dis- 
placement of  tlie  motor  from  perfect  synchronous  rotation. 
It  would  be  very  interesting  to  follow   in   detail   the  numerous 


features  of  synchronous  rotation,  to  describe  the  many  ways  of 
obtaining  secondary  sj'nchronism,  to  show  how  sj-nchronous  mo- 
tion may  be  studied  by  means  of  the  telephone  and  optically,  to 
investigate  the  theoretically  best  dimensions  of  the  apparatus  for 
obtaining  the  most  perfect  synchronism,  and  to  indicate  the  nu- 
merous valuable  applications  that  can  be  made  of  synchronous  mo- 
tion. But  the  original  purpose  and  intended  limits  of  the  present 
article  must  prevent  us  from  touching  upon  the  above  matters. 

A  single  illustration  of  a  simple  general  application  of  sj-nchron- 
ism  will,  however,  be  given  on  account  of  the  bearing  which  it  has 
upon  the  general  theory  of  alternating  current  telegraphy. 

Let  R  represent  the  tongue  and  contact  points  of  a  polarized 
relay.  Let  it  be  supposed  that  the  tongue  of  this  relay  vibrates 
synchronously  with  a  periodic  current.  If  the  current  is  alternat- 
ing, each  plus  half  wave  will  carry  the  tongue  T  against  the  con- 
tact Si,  and  each  negative  half  wave  will  carry  the  tongue  against 
the  contact  S.  Let  K  represent  a  sunflower  of  six  segments 
and  /  a  trailer.  Let  Ri  to  R*  represent  six  polarized 
relays.  Let  one  terminal  of  the  coils  of  each  of  these  relays 
be  joined  to  a  common  wire  C,  and  the  other  terminal  of  each  coil 
to  a  segment  of  the  sunflower.  The  common  wire  C  is  joined  to 
b,  the  middle  wire  of  a  three-wire  circuit,  or  the  centre  of  a  di- 
vided resistance,  as  indicated  in  P.  The  contacts  5"  and  S'l.  of 
ihe  relay,  are  joined  to  the  outside  wires  of  the  three-wire  circuit 
or  to  the  ends  of  a  divided  resistance.  The  tongue  of  the  relay  is 
joined  to  the  trailer  t.  Suppose  now  that  by  a  suitable  method  of 
synchronism,  the  trailer  t  is  made  to  revolve  around  the  sun- 
flower K,  so  that  each  time  the  tongue  T  is  against  the  contact  St 
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FIG.  20. — APPLICATION   OF  SYNCHRONISM. 

the  trailer  is  on  an  odd  numbered  segment  of  the  sunflower,  and 
when  the  tongue  T  is  against  5"  the  trailer  is  on  an  even  num- 
bered segment.  Suppose  the  relays  Rz  R*  R*  are  wound  in  one  di- 
rection and  the  relays  Rx  R,  Rt  are  wound  in  the  opposite  direc- 
tion, then  the  local  alternating  current,  which  by  the  vibration  of 
the  tongue  of  the  relay,  is  made  to  traverse  the  wire  connected  to 
the  trailer,  will  supply  current  in  the  positive  direction  to  the  odd 
numbered  relays,  and  current  in  the  negative  direction  to  the  even 
numbered  relays,  btit  as  the  odd  and  even  numbered  relays  have 
their  windings  in  opposite  directions  the  tongues  of  all  of  them 
will  receive  impulses  in  the  same  direction. 

This  direction  may  be  chosen  to  carry  the  tongues  away  from 
their  contacts,  fli  to  a*.  Suppose  now  that  a  wave  of  the  current 
which  is  keeping  the  tongue  T  of  the  relay  A'  in  vibration  is  cut- 
out or  reversed.  Suppose  this  wave  to  be  No.  2.  Then  when  the 
trailer  arrives  on  segment  2.  the  tongue  of  R  will  be  against  the 
contact  5i,  instead  of  the  contact  S.  to  which  it  would  have  been 
carried  by  wave  No.  2  if  it  had  not  been  cut-out  or  reversed.  The 
relay  Rt  will  now  receive,  when  the  trailer  reaches  segment  2.  a 
current  in  the  opposite  direction  to  that  which  it  normally  receives 
when  no  wave  has  been  modified.  The  tongue  of  R;  will,  therefore, 
receive  an  impulse  which  will  carry  it  against  its  contact,  a-,  where 
it  will  remain  until  the  trailer  has  again  reHirncd  to  segment  2, 
when,  if  the  wave  No.  2  has  not  been  modified  a  second  time,  it 
will  return  to  its  back  stop. 

Now.  as  any  number  of  half  waves  may  be  cut  out  or  otherwise 
modified,  and  in  all  manner  of  combinations,  the  tongues  of  any 
number  of  local  relays  may  be  controlled  at  a  distance  so  as  to  go 
over  in  any  order  or  on  any  desired  combinations  against  their 
contacts  and  then  be  later  automatically  returned  to  their  back 
stops.  Now  the  tongues  of  the  local  relays  by  closing  contacts, 
that  electrically  control  local  apparatus  of  any  kind  or  sire,  make 
it  possible  by  means  of  the  alternating  current  and  synchronism,  to 
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transmit  Morse  signals,  printed  messages,  diagrams,  or  duplicate 
mechanical  motions,  or  perform  most  any  desired  operation  at  the 
distant  end  of  any  telegraph  line  through  which  a  current  of  a  few 
niilliamperes  may  be  forced. 


Water  Power  Development  for  Atlanta,  Ga. 

An  iinporiant  Southern  hydro-electrical  power  transmission 
enterprise  projected  by  Eastern  capitalists  involves  the  imme- 
diate construction  of  a  concrete  dam  across  the  Chattahoochee 
River  at  the  Bull  Sluice  Shoals  about  fifteen  miles  from  Atlanta, 
Ga.,  and  the  erection  of  a  generating  station  at  the  dam.  The 
plant  will  have  an  ultimate  capacity  of  14,000-hp  at  the  genera- 
tor terminals,  of  which  but  6,ooo-hp  will  be  available  at  the 
present  time.  The  remaining  8,ooo-hp  will  be  installed  as  rap- 
idly as  is  warranted  by  the  local  demands  for  power. 

The  development  of  this  undertaking  involves  an  expenditure 
of  over  $1,500,000,  all  of  which  has  already  been  subscribed  by 
the  promoting  interests  comprised  in  the  Atlanta  Water  & 
Electric  Power  Company.  This  corporation  has  been  formed 
under  the  laws  of  Georgia  and  is  officered  by  men  prominent  in 
hydraulic  and  electric  power  enterprises,  viz.:  S.  Morgan  Smith, 
York,  Pa.,  president;  Forest  Adair,  Atlanta,  Ga.,  vice-president; 
J.  J.  Spaulding,  Atlanta,  Ga.,  secretary  and  treasurer.  The  board 
of  directors  comprise  the  above  gentlemen  together  with  C. 
Elmer  Smith,  of  York,  Pa.,  and  George  C.  Smith,  of  the  West- 
inghouse  companies.  The  entire  hydraulic  work,  including  the 
erection  of  dam  and  power  house  and  the  furnishing  of  the 
hydraulic  machinery  will  be  carried  out  by  the  S.  Morgan  Smith 
Company,  of  York,  Pa.  The  electrical  work  will  be  designed 
and  executed  by  Westinghouse,  Church,  Kerr  &  Company,  en- 
gineers and  auditors  for  the  Atlanta  Water  and  Electric  Power 
Company.  The  electrical  equipment  will  be  furnished  by  the 
Westinghouse  Electric  &  Manufacturing  Company. 

Previous  to  the  final  organization  of  the  power  company,  a 
commission  of  eminent  hydraulic  engineers  was  appointed  to 
investigate  the  proposed  location  of  the  dam,  together  with  the 
possibility  of  interference  with  the  Atlanta  City  water  supply 
plant,  located  a  few  miles  below  Bull  Sluice  Shoals,  and  to  make 
such  recommendations  as  would  insure  the  success  of  the  enter- 
prise, and  avert  such  catastrophes  as  have  occurred  in  Southern 
territory  within  recent  years.  This  commission  comprised  Mr. 
John  Bogart,  engineer  of  the  St.  Lawrence  Power  Company, 
Massena,  New  York,  and  Mr.  William  De  La  Barre,  engineer 
of  the  St.  Anthony's  Falls  Power  Company,  both  of  whom  have 
been  intimately  connected  with  many  important  hydraulic  un- 
dertakings in  this  country.  The  report  of  this  commission  was 
entirely  favorable  to  the  enterprise  as  originally  promoted,  and 
the  work  is  proceeding  with  all  possible  speed  in  entire  accord- 
ance with  its  recommendations. 

The  dam  will  be  constructed  of  cyclopean  masonry  with  con- 
crete facings  and  will  be  approximately  iioo  feet  in  length, 
50  feet  high,  and  65  feet  wide  at  the  base.  The  geological  forma- 
tion of  the  river  bed,  which  is  hard  gneiss  rock,  is  peculiarly 
favorable  to  the  hydraulic  work. 

At  each  end  of  the  dam  will  be  located  a  concrete  bulkhead, 
each  extending  10  feet  above  the  crest  of  the  dam  proper  into 
one  of  which  are  anchored  the  turbine  penstocks.  The  power 
house  will  be  located  immediately  in  the  rear  of  the  main  bulk- 
head and  built  upon  the  river  bed.  Seven  steel  penstocks,  each 
12  feet  in  diameter,  extend  from  their  anchorage  in  the  base 
of  the  bulkheads  to  the  wheel  casings,  a  distance  of  fifty  feet. 
These  penstocks  will  be  controlled  by  vertical  sliding  headgates 
operated  through  gearing  from  the  crest  of  the  bulkhead  and 
protected  by  steel  trash  racks,  provision  for  repairs  being  made 
by  a  series  of  steel. frames  for  stop  logs,  should  these  be  neces- 
sary. Anchored  sluiceways  at  the  base  of  the  bulkhead  will  bo 
provided  for  taking  care  of  water  during  construction  of  the 
dam. 

The  turbines  are  to  be  of  the  horizontal  twin  inward  flow 
type,  manuafctured  by  the  S.  Morgan  Smith  Company.  There 
will  ultimately  be  seven  pairs  of  2,500-hp  each,  in  addition  to  two 
single  exciter  turbines  of  2S0-hp  each.  The  turbines  are  encased 
within  a  steel  casing  placed  within  the  penstocks,  with  the  steel 
draft  tubes  extending  20  feet  below  the  power  house  floor,  into 


the  tail-race.  The  shafts  extend  into  the  generator  compart- 
ment, being  direct  coupled  to  1500-kw  Westinghouse  revolving 
field  alternating  current  generators.  A  similar  arrangement  is 
employed  with  the  exciter  units  each  of  which  is  150-kw  capacity 
and  capable  of  carrying  indefinitely  the  entire  excitation  load. 

The  generators  furnish  current  at  2200  volts  and  60  cycles 
direct  to  the  station  switchboard  which  is  of  the  Westinghouse 
No.  II  type,  embodying  the  most  recent  and  approved  forms  of 
current  metering  and  controlling  appliances.  A  considerable 
amount  of  power  will  be  furnished  to  local  concerns  directly 
from  the  station  bus,  thus  avoiding  transformation  losses,  but 
provision  has  been  made  for  a  complete  equipment  of  1500-kw 
Westinghouse  water  cooled  transformers  which  will  raise  the 
;)ressure  to  22,000  volts  for  transmission,  should  this  be  decided 
upon.  The  present  installation  will  consist  of  three  i500-k,v 
units  with  exciters  and  the  necessary  controlling  apparatus,  but 
the  entire  power  house  and  equipment  has  been  designed  with 
a  view  to  immediate  extension  when  warranted  by  the  demand 
for  power. 


CURRhNT  NEWS  AND  NOTES. 


LIGHTING  THE  ST.  LOUIS  FAIR.— The  Bureau  of  Publicity 
of  the  St.  Louis  World's  Fair  announces  that  Chief  Rustin,  of  the 
Electrical  Department,  is  experimenting  with  various  illuminants 
to  produce  the  best  effects  at  the  Fair.  Among  the  lamps  being 
experimented  with  is  the  Cooper-Hewitt  mercury  vapor  lamp.  In 
referring  to  this  light  the  bureau  points  out  jocularly  that  Chief 
Rustin's  red  mustache  assumes  a  vivid  green  hue  under  its  rays. 
and  draws  various  inferences. 

STATE  ELECTRICAL  COMMISSIOX.— Last,  winter  the  Leg- 
islature of  New  York  State  appointed  a  commission  consisting  of 
C.  P.  Steinmetz,  H.  W.  Buck  and  State  Engineer  Edward  A.  Bond. 
to  investigate  and  report  upon  the  advisability  of  New  York  State 
establishing  an  electrical  laboratory  at  some  suitable  point  in  the 
State.  The  commission  has  held  several  meetings,  and  on  Thurs- 
day, November  13,  it  held  a  meeting  at  Niagara  Falls,  the  three 
commissioners  being  in  attendance.  It  is  intimated  that  the  com- 
mission will  report  in  favor  of  establishing  the  institution  referred 
tc,  which  will  also  serve  as  a  standardization  bureau.  Among 
other  things  it  is  reported  that  the  commission  has  learned  that 
the  amount  of  capital  in  New  York  State  directly  interested  in  the 
development  and  use  of  electricity  is  $1,680,590,290,  made  up  of 
$217,974,695  representing  the  capitalization  of  the  companies  engaged 
in  the  manufacture  of  electrical  apparatus,  and  $1,462,615,595,  the 
capitalization  of  the  companies  involving  the  use  of  electricity. 
These  figures  practically  show  the  use  of  electricity  in  New  York 
State  alone. 


ALTERNATOR  AUTOMATIC  REGULATION.— A  very  in- 
teresting system  for  tl.o  automatic  regulation  of  alternators  is  the 
subject  of  a  patent  granted  November  4th  to  William  Stanley  and 
John  F.  Kelly,  the  object  being  to  maintain  a  constant  potential 
at  the  alternator  terminals,  whatever  may  be  the  demands  of  the 
load  as  to  lagging  or  leading  current.  The  method  depends  upon 
an  application  of  the  transformer  principle  to  field  excitation 
The  fields  are  excited  by  polyphase  currents  of  low  frequency — 
say  four  cycles  when  the  fiequency  of  the  current  generated  is  60 
cycles.  When  there  is  a  lagging  current  in  the  armature,  the  rela- 
tive phase  of  the  armature  and  field  currents  will  be  such  as  to  give 
rise  to  a  reaction  reducing  the  inductance  of  the  field  circuit,  thus 
causing  more  exciting  current  to  flow  and  thereby  maintaining  the 
voltage  cf  the  alternator.  In  case  of  a  leading  current,  reaction  in 
the  opposite  sense  occurs,  which  reduces  the  strength  of  the  field. 
thus  again  maintaining  the  voltage  constant.  The  conditions  re- 
quire that  the  circuit  of  the  constant-potential  exciter  and  field 
shall  be  of  low  resistance  as  compared  with  the  field  inductance, 
the  amount  of  current  flowing  being  then  practically  a  function  of 
the  field  inductance  as  modified  by  the  reaction  of  the  armature 
currents.  By  thus  rendering  an  alternator  automatically  regu- 
lating for  lagging  and  leading  currents,  the  character  of  the  load 
with  respect  to  these  factors  ceases  to  have  particular  significance 
with  respect  to  the  generating  plant,  the  importance  of  which  con- 
siderat'on  is  obvious. 


«24 


ELECTRICAL    WORLD     and    ENGINEER. 


Vol.  XL.  No.  21. 


IN  I- O  KM  AT  ION  WANTED.— Wi:  have  received  the  following 
inquiry  from  abroad,  to  answer  which  we  beg  our  readers'  assistance  : 
"Please  send  us  the  address  of  manufacturers  of  automobiles  and 
cars  to  be  used  on  mountainous  streets  which  are  driven  by  means 
of  a  lateral  trolley  system  and  a  strain  arm  fastened  on  the  roof  of 
the  carriage  which  connects  the  power-transmitting  line  to  the  motor 
by  a  combined  current." 


TUL  aiLLIMAN  LEC'L UliLS.—\'i  announced  last  week,  the 
Silliman  lectures  at  Yale  are  to  be  delivered  next  year  by  Prof.  J.  J. 
Thomson,  of  England.  These  lectures  are  to  be  given  annually 
and  will  consist  of  a  series  of  about  six  lectures  each  year.  Prof. 
Thomson  has  the  honor  of  starting  them  off.  The  lecturer  is  ap- 
pointed annually,  and  it  is  likely  that  a  new  choice  will  be  made 
each  year. 

C.l\ AVIAN  CABLES. — The  governimrnt  cable  steamer  "Tyrian" 
is  laying  a  cable  in  the  Gulf  of  St.  Lawrence  from  Grosse  Island  to 
IJryan  Island,  and  from  the  latter  island  to  Heath  Point,  Anticosti. 
This  cable  will  be  114  miles  in  length.  The  wireless  telegraph  sta- 
tions at  Belle  Isle  Street  are,  it  is  stated,  doing  satisfactory  work. 
All  the  government  signal  stations  in  the  Gulf  will  soon  be  equipped 
with  wireless  telegraph  apparatus. 


TURBINE  GOVERNORS  AT  SAULT  STE.  MARIE.— In  the 
article  on  the  "Soo"  plant  recently  appearing  in  these  columns,  the 
statement  was  omitted  that  all  of  the  turbine  governors,  which  are 
of  the  Lombard  type,  will  be  run  from  one  central  pressure  and 
\acuum  system,  instead  of  each  governor  having  its  individual  lank 
and  pump.  This  in  connection  with  the  arrangement  for  controlling 
the  speed  of  all  the  numerous  units  for  the  generator  switchboard 
panel  makes  the  governing  feature  of  this  plant  unique. 


STEEL  RO.WlVAYS.—h  has  been  definitely  decided  to  begin 
this  week  the  work  of  laying  a  section  of  steel  wagon  road  on  Murray 
Street  from  Hroadway  to  Church  Street,  New  York  City.  The  job 
v.ill  be  finished  in  about  a  week  or  ten  days.  Only  a  single  road 
will  be  laid  in  the  center  of  the  street,  asd  loaded  trucks  coming  up 
tile  grade  from  the  North  River  piers  will  be  given  the  right  of 
way.  Gen.  Roy  Stone,  of  the  Bureau  of  Road  Inquiry,  Department 
of  Agriculture,  who  has  the  work  in  charge,  states  that  St.  Nicholas 
AvtTiue,  above  I26tli  Street,  would  probably  be  selected  as  the  loca- 
tion for  the  laying  of  an  up-town  stretch  of  steel  road,  instead  of 
Seventh  Avenue.  The  mile  of  steel  to  be  used  for  the  purpose  has 
been  given  by  Mr.  Charles  M.  Schwab.  The  only  steel  track  road 
in  existence  runs  from  Valencia  to  Grao,  in  Spain,  a  distance  of 
two  miles.  It  cost  $<j,5o6  to  build,  of  which  $6,8qo  was  for  steel. 
It  is  used  daily  by  more  than  three  thousand  vehicles.  The  cost  of 
maintenance  is  $380  a  year,  as  against  $5,470  a  year  spent  to  keep 
the  road  in  condition  before  the  steel  tracks  were  laid. 


LONDON  UNDERGROUND  ROADS.— \  cable  dispatch  from 
London  of  November  11  says:  Prime  Minister  Balfour  announced 
in  the  House  of  Commons  this  evening  that  the  government  was 
considering  the  appointment  of  a  commission  which  shall  be  empow- 
'crrd  to  hold  a  complete  inquiry  into  the  subject  of  underground  rail- 
ways. The  appointment  of  such  a  commission,  according  to  the  view 
of  the  solicitor  of  Messrs.  Perks  and  Yerkes  and  the  chairman  of 
the  District  Railway,  will  involve  the  hanging  up  of  Mr.  Morgan's 
and  other  schemes  yet  unsanctioned  for  two  or  three  years,  as  a 
commission  is  not  likely  to  report  in  less  than  that  time.  Mean- 
while the  Yerkes  and  Spcycr  schemes  will  go  ahead.  The  matter 
was  discussed  to-day  at  a  meeting  of  the  Tx>ndon  County  Council. 
Mr.  John  Rums  doclnred  that  the  tiibo  system  was  already  obsolete. 
The  people  did  not  want  to  travel  in  the  bowels  of  the  earth.  The 
solution  of  traffic  congestion  lay  in  electric  surface  lines  connected 
with  congested  points  by  sliallow  undergr.Mmd  tracks.  The  present 
indications  point  to  the  eventual  eslablishment  of  central  control  of 
all  the  lines,  which  will  have  an  important  influence  in  the  pending 
schemes. 


.\MERICAN  ELTCTKOCUEMICAL  SOCIETY.— At  the  No- 
vember meeting  of  the  coiuicil  of  the  American  Electrochemical  So- 
ciety, the  tollowing  new  members  were  elected  :  George  W.  Patter- 
son, Jr.,  Ann  .\rhor.  Mich.:  Frik  W.  Tillberg,  Worcester,  Mass.: 
A.  .\.  Knudson,  New  York:  .\rtliur  F.   Kcnnelly.  Cambridge.  Mass.: 


C.  S.  Bradley,  New  York;  Walter  T.  Taggart,  Philadelphia,  Pa.; 
Barthold  E.  Schlesinger,  Boston,  Mass. ;  Max  Mauran,  Niagara 
Falls,  X.  Y. ;  W.  E.  Goldsborough,  Lafayette,  ln<L;  C.  C.  Speiden, 
Summit,  X.  J.;  F.  B.  Crocker,  New  York;  Charles  J.  Greenstreet, 
Ford  City,  Pa. ;  Ashmead  G.  Rodgers,  Niagara  Falls,  N.  Y. ;  F.  J.  A. 
McKittrick,  Schenectady,  X.  Y. ;  V\'m.  O.  Mathews,  Dover  Bay, 
Ohio;  E.  A.  Deeds,  Xiagara  Falls,  X.  Y. ;  Dr.  A.  T.  Lincoln,  Urbana, 
111. ;  J.  G.  Zimmerman,  Madison,  Wis. ;  James  L.  Ewin,  Washington, 

D.  C. ;  Geo.  O.  Knapp,  Chicago,  111. ;  C.  E.  Freeman,  Chicago,  HI. ; 
Charles  F.  Vaughn,  Xiagara  Falls,  X.  Y. ;  Harold  Childs  Pease, 
Schenectady,  X.  Y. ;  Prof.  Dr.  Fritz  Haber,  Karlsruhe,  Germany. 
At  the  same  meeting  it  was  voted  to  hold  the  annual  meeting  of 
the  society  in  Xew  York  on  Thursday,  Friday  and  Saturday  of  the 
week  following  Easter  Sunday.  A  committee  was  appointed  to  ar- 
range with  the  American  Institute  of  Electrical  Engineers  for  a 
contemporary  meeting  to  be  held  in  September  at  Sault  Ste.  Mane. 


SUBMARINE  BOAT  TESTS.— It  is  stated  from  Greenport. 
Long  Island,  that  the  United  States  to-day  possesses  the  fastest 
submarine  boat  afloat  in  the  Moccasin.  It  was  thought  to  be  quite 
an  advance  in  submarine  warfare  when  the  contract  for  the  new- 
boats  stipulated  that  they  should  make  seven  knots  submerged, 
especially  as  this  was  one  and  one-half  knots  above  the  speed  shown 
by  the  Holland.  The  official  figures  show  that  the  Moccasin  made 
a  maximum  speed  of  seven  and  twenty-eight  hundredths  knots  on 
its  submerged  trials.  This  unlooked  for  speed  was  made  under 
the  electric  batteries  and  motor,  without  any  assistance  from  the 
gas  engine.  The  Moccasin  made  eight  runs  submerged,  four  witli 
and  four  against  the  tide,  and  developed  a  speed  of  fivt  one-hun- 
ilrcdths  of  a  knot  more  than  that  of  the  Adder.  One  of  the  allega- 
tions made  by  those  who  oppose  submarines  is  that  they  can  be 
easily  picked  up  by  a  battleship.  This  would  appear  to  be  refuted 
by  the  experience  to-day  of  observers  on  the  shore  stationed  there 
lo  take  the  time  of  the  boat,  who  were  absolutely  unable  to  pick 
up  the  Moccasin  on  its  first  run,  although  she  carried  a  guide 
mast  with  a  red  flag  at  the  head.  This  happened  once  before  during 
the  trial  of  the  Adder.  In  the  afternoon  the  Adder  and  Moccasin 
made  their  ten  knots  awash.  This  is  considered  one  of  the  most 
severe  trials.  The  machinery  worked  well  on  both  boats.  The  speed 
of  the  .^dder  during  the  standardizing  trials  was  announced  to-day 
as  seven  and  one-halt  knots  for  the  awash  condition,  eight  and 
one-half  for  the  surface  condition,  and  seven  and  twenty-three- 
hundredths  knots  for  the  submerged  runs.  All  are  much  in  excess 
of  the  contract  requirements. 


WIRELESS  TELEGRAPHY  IN  THE  A'.-f/'K.— Admiral  Brad- 
ford reports,  in  regard  to  wireless  telegraphy  in  the  U.  S.  Navj-,  as 
follows :  "The  bureau  regrets  that  it  has  been  unable  to  reach  any 
.satisfactory  arrangement  with  the  Marconi  Wireless  Telegraph  Com- 
pany for  the  purchase  of  its  appliances,  should  it  be  desired,  after 
testing  the  same.  The  company  has  offered  a  duplicate  set  for  test, 
to  be  returned  after  the  trials  have  been  completed.  This  company 
requires,  however,  the  payment  of  a  given  sum  for  each  set  upon 
delivery,  and  a  royalty  for  each  year  during  the  life  of  the  patents 
The  aggregate  cost  of  a  set  under  such  an  agreement  would  be  very 
.great.  In  addition,  it  is  illegal  to  obligate  the  payment  of  money 
l)eyond  a  single  fiscal  year.  The  bureau  regrets  that  it  has  been 
unable  to  reach  a  satisfactory  basis  for  the  possible  acquisition  of 
appliances  which  have  such  a  good  reputation  as  those  of  the  Marconi 
Wireless  Telegraph  Company.  It  is  further  propo.'^cd  to  establish 
wireless  telegraph  stations  for  the  purpose  of  instructing  ofllicers  and 
men  at  such  stations  as  Newport,  New  York.  San  Franci«co  and 
jiossihly  other  naval  stations  In  order  to  ascertain  tlie  effect  of  heat, 
which  is  said  to  be  injurious  to  the  successful  working  of  wireless 
apparatus,  a  station  will  be  established  at  Key  West.  Most  naval 
powers  are  far  in  advance  of  the  United  States  in  the  installation  of 
wireless  telegraph  appliances  on  board  of  naval  ship*.  It  i*  the 
opinion  of  the  bureau,  however,  that  thus  far  no  ground  has  been  lost 
by  reason  of  the  conservative  progress  of  this  country  in  adopting 
some  particular  system  and  supplying  it  to  vessels  of  the  navy.  The 
latter  arc  being  prepared,  so  far  as  the  necessary  changes  in  their 
masts  are  concerned,  as  opportunity  offers,  and  many  are  ready  for 
the  installation  of  the  apparatus,  whenever  supplied  This  may  be 
done  without  the  appliances  of  a  dock  yard."  Admiral  Bradford 
calls  attention  to  the  fact  that  very  few  American  naval  oflScers  are 
available  for  the  <itudy  of  wirele<;s  telegraphy,  while  in  foreign  navTes 
distingiiished  ofllicer'!  are  engaged  solely  on  this  important  ser\-ice. 
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GUTTA  FERCHA  SUFFLV.—A  cable  dispatch  from  Berlin 
states  that  the  Secretary  of  the  Imperial  Posts  has  grar^ted  a  large 
sum  of  money  for  the  purpose  of  examining  gutta  percha  found  in 
German  New  Guinea  and  deciding  as  to  its  fitness  for  use  in  tele- 
graph cables. 


AN  ABSURD  BOYCOTT.— EssentvdWy  a  bad  thing,  the  attempted 
boycott  of  the  Schenectady  Street  Railway  Company  by  the  local 
trades  assembly  seems  the  worst  of  the  kind.  It  appears  that  as  the 
men  on  the  road  did  not  wish  to  form  a  union,  the  General  Electric 
Company  owning  the  road  declined  to  bring  pressure  on  them,  as  re- 
quested by  the  assembly,  whereupon  a  boycott  was  declared.  The 
intelligent  labor  sentiment  of  Schenectady  is,  however,  overwhelm- 
ingly against  this  absurd  proceeding,  and  everybody  is  riding  on 
the  cars.  The  traffic  has  not  fallen  off  five  per  cent.,  and  it  is  said 
that  the  boycott  will  soon  be  declared  off. 


NEW  YORK  ELECTRICAL  SOCIETY.— The  228th  meeting  of 
the  society  will  be  held  in  the  large  lecture  room  of  the  American 
Institute  at  the  Berkeley  Lyceum  Building,  19  West  Forty-fourth 
Street,  Tuesday  evening,  November  25th,  at  8  o'clock.  Mr.  A.  Fred- 
erick Collins  will  lecture  on  "Operative  Systems  of  Wireless  Teleg- 
raphy." The  lecture  will  comprise  a  brief  review  of  the  evolution 
of  the  art;  current  theories  as  to  cause  and  effect;  an  analysis  of  the 
different  systems;  and  a  discussion  of  the  commercial  practicability 
of  wireless  telegraphy  and  telephony.  This  treatment  of  the  subject 
will  be  illustrated  by  diagrams  and  by  apparatus  in  operation. 


STARTING  SYNCHRONOUS  MOTOR.— A  patent  granted 
November  11  to  Thomas  J.  Johnson,  on  an  application  filed  April 
8,  1899,  relates  to  a  method  of  starting  alternating  current  motors 
■of  the  synchronous  type,  including  rotary  converters.  In  the  case 
of  the  ordinary  synchronous  motor,  in  starting  a  switch  is  thrown 
which  short-circuits  the  armature  and  sends  alternating  current 
through  the  field;  the  machine  then  gets  up  to  speed  as  an  induction 
machine,  when  the  switch  is  thrown  into  another  position,  which 
establishes  the  normal  running  circuit.  A  preferable  method  noted 
consists  in  having  such  connections  in  starting  that  the  field  has  only 
lialf  the  normal  poles ;  in  this  case  the  switch  is  thrown  in  its  final 
position  after  synchronism  has  been  exceeded,  and  then  the  speed 
drops  until  at  synchronism  the  armature  locks  into  step.  In  starting 
rotary  converters  by  this  method,  the  armature  is  closed  on  itself 
by  a  ring  which  short-circuits  the  commutator. 


WIRELESS  TELEGRAPHY  IN  THE  PACIFIC— The  Marconi 
Wireless  Telegraph  Company  of  America  has  a  plan  for  a  Pacific  and 
Alaska  service.  All  the  important  points  of  the  coast  will  be  con- 
nected, with  a  base  at  San  Francisco.  For  this  purpose  a  complete 
installation  is  necessary,  and  a  station  like  that  at  Glace  Bay,  on  the 
Atlantic,  will  be  erected.  Options  have  already  been  secured  on  land 
sites.  With  the  great  central  station  at  San  Francisco,  it  is  the 
intention  to  establish  communication  with  the  Sandwich  Islands, 
where  the  company  already  has  stations.  It  is  also  in  the  general 
plan  to  take  in  Guam  and  other  points  necessary  to  reach  the  Philip- 
pines. Propositions  have  been  received  by  the  Marconi  Wireless 
Telegraphy  Company  of  America  to  connect,  by  an  all-American  line, 
Alaska  and  the  United  States.  This  will  supplement  the  line  already 
established  in  the  Territory.  The  projected  line  from  Western 
Alaska  will  connect  the  Yukon  River  country  with  Seattle,  and  its 
advantage  to  the  people  of  the  coast  is  apparent.  Propositions  have 
also  been  received  to  connect  Siberia  with  this  line,  so  that  we  return 
to  the  Collins  regime  and  the  events  that  just  preceded  the  first 
success  of  the  Atlantic  cable. 


AUTOMOBILE  CLUB  OF  AMERICA.— At  the  annual  election 
of  the  Automobile  Club  of  America,  held  at  the  club  house,  Fifty- 
eighth  Street  and  Fifth  Avenue,  last  night,  the  regular  ticket  was 
■elected  without  oppositio.i,  as  follows :  President,  Albert  R.  Shat- 
tuck ;  first  vice-president,  Winthrop  E.  Scarritt ;  second  vice-pres- 
ident, James  Stillman  ;  third  vice-president,  W.  K.  Vanderbilt,  Jr. ; 
treasurer,  Jefferson  Seligman;  governors  (to  serve  three  years, 
class  of  1905),  Col.  John  Jacob  Astor,  George  F.  Chamberlin,  and 
Peter  Cooper  Hewitt;  governor  (to  serve  one  year,  class  of  1903), 
Harlan  W.  Whipple.  The  Contest  Committee  submitted  its  report 
'■»"   thf  recent  500-mile  reliability  test  to   Boston  and  return,   and 


made  twenty  recommendations  regarding  the  conditions  of  future 
contests.  The  principal  suggestions  are  that  the  award  of  certifi- 
cates be  discontinued,  that  medals  instead  of  cups  be  offered,  that 
observers  be  changed  daily,  that  competition  among  contestants 
for  first  arrival  at  destinations  be  discouraged,  that  no  time  allow- 
ances be  permitted,  that  the  emphasizing  of  no  stops  be  avoided 
and  conditions  meeting  the  average  touring  conditions  be  made, 
that  after  the  contest  the  cars  be  exhibited  for  four  days  in  the 
condition  in  which  they  arrive,  and  that  the  prices  of  the  cars  be 
taken  into  consideration  in  future  systems  of  classification.  The 
balance  sheet  shows  that  the  club  has  cash  in  hand  of  $5,397,  and 
has  $13,240  in  dividend-paying  securities  of  high  grade. 


Letter  to  the  Editors. 

Electrochemical  Units, 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs : — In  your  issue  of  October  i8th  you  printed  a  communica- 
tion from  me,  wherein  I  pointed  out  that  a  lOO-ampere  current 
in  one  sidereal  day,  is  capable  of  liberating  to  within  .07  of 
one  per  cent,  of  a  cubic  metre  of  hydrogen  under  standard  con- 
ditions, by  electrolysis.  I  also  called  attention  to  certain  nu- 
merical agreements  between  the  weight  in  absolute  units,  or 
dynes,  of  one  litre  of  hydrogen,  the  number  of  seconds  in  a  day, 
and  the  mean  value  of  gravity,  and  I  suggested  that  if  a  demon- 
stration could  be  made,  showing  that  these  relationships  were 
fundamental  and  absolute  in  their  agreement,  such  demonstra- 
tion would  be  of  very  far-reaciiing  theoretical  importance. 

I  have  read  the  communication  of  Prof.  Reginald  A.  Fressen- 
den  in  your  issue  of  November  8th,  wherein  he  points  out  that 
the  above  coincidences  are  not  physical  agreements  for  the  rea- 
son that  the  atmospheric  pressure  is  temporary,  varying  in  its 
magnitude  at  different  periods  in  the  world's  history.  He  men- 
tions that  during  the  carboniferous  age,  the  atmospheric  pres- 
sure was  probably  much  greater  than  now,  "consequently  the 
relations  must  be  merely  coincidences,  and  not  the  expression 
of  any  physical  law,  and  cannot,  therefore,  serve  as  a  proper 
basis  of  a  system  of  units."  I  have  to  acknowledge  that  this 
point  is  well  taken.  The  pressure  of  the  atmosphere  would 
have  to  be  constant  through  all  time  in  order  that  the  agree- 
ments which  I  pointed  out  should  be  fundamental.  As  such 
constancy  in  pressure  would  be  contrary  to  the  teachings  of  the 
nebular  hypothesis,  it  is  undoubtedly  true  that  the  relationship 
to  the  day  of  time  cannot  be  fundamental. 

Inasmuch  as,  by  Faraday's  law,  equal  currents  in  equal  times, 
liberate  electrochemical  equivalents  of  the  elements,  there  is 
a  fundamental  relationship  between  masses  of  matter  and  elec- 
tric quantities.  The  ideal  absolute  unit  of  electrical  quantity 
would  be  that  quantity  of  electricity  which  an  hydrogen  ion 
carries  at  the  moment  of  its  liberation  in  electrolysis.  The 
quantity  of  electricity  that  frees  a  litre  of  hydrogen  is  related 
to  this  latter  mass  of  matter.  Its  magnitude  is  as  many  times 
greater  than  the  ideal  'init  just  mentioned,  as  there  are  atoms 
in  a  litre.  While  it  is  true  that  in  the  course  of  geologic  ages 
the  atmospheric  pressure  might  alter  and  thereby  a  litre  alter 
its  capacity  for  hydrogen,  still,  if  its  capacity  be  defined  by  that 
which  it  possesses  under  760  millimetres  pressure  of  mercury, 
provision  is  made  against  any  such  variation.  The  quantity  of 
electricity  involved  in  the  liberation  of  a  litre  of  hydrogen  is 
a  quantity  convenient  to  handle  in  electrochemical  experiments 
and  calculations.  There  is  no  fundamental  relationship  now 
known  between  the  electrostatic  unit  of  quantity  and  the  charge 
on  a  hydrogen  ion  at  the  moment  of  its  liberation,  nor  would 
there  be  one  between  the  crith  col.  or  that  quantitj'  which  liber- 
ates a  litre  of  hydrogen  and  an  electrostatic  unit.  There  is  here 
a  breach  that  must  be  arbitrarily  bridged  by  the  actual  numeral 
that  establis!'.es  the  connection.  Time  is  not  an  essential  ele- 
ment in  the  definition  of  derived  units  of  electrical  quantity. 
If  we  avail  ourselves  of  the  very  close  agreements  I  have  pointed 
out,  and  define  the  new  units  of  electric  quantity  by  the  day  in 
connection  with  certain  ampere  flows  of  current,  while  the 
definitions  would  not  be  exact,  they  would  still  be  so  close  as 
to  be  of  great  aid  to  the  memory,  and  of  far-reaching  service  in 
electrochemical  work.  This  may  be  appreciated  from  the  fol- 
lowing table: 
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Pound   Avoir.    Col.    =    500    ampere   days   and    liberates    i    pound   Avoir. —  59% 
Grain    Col.    =    .072   ampere    days    and    liberates    i    grain   +    .2    % 
Kilogram    Col.  =    1110  ampere   days   and  liberates    I    kilogram   +   .1% 
Gram  Col.  =  i.ii  ampere  days  and  liberates  I  gram  +  •!% 
Kilocrith   Col.  =    ico  apjpere   davs  and  liberates    i   kilocrith   +  -34% 
Crith  Col.  =  .1  ampere   nays  and  liberates  i  crith  +  .'34% 

A  col  unit  quantity  of  electricity  is  a  quantity  which  co- 
ordinates with  a  unit  of  weight,  and  such  unit  of  weight  is  used 
as  a  prefix  to  designate  such  co-ordination.  To  define  the 
metric  coil  units  exactly  in  their  equivalency  to  ampere-sec- 
onds, we  may  resort  to  a  number  of  mean  solar  seconds  that  is 
closely  related  to  the  day  of  time,  in  which  case  the  numeral, 
ignoring  the  decimal  point  which  expresses  the  number  of  am- 
peres that  must  flow  for  this  time  in  order  to  equal  a  kilogram 
col,  or  a  gram  col,  becomes  naturally  the  same  numeral  that 
a'so  expresses  the  specific  gravity  of  water  wifh  hydrogen  as 
unity  of  specific  gravity.     This  is  shown  in  the  following  table: 

Kilogram   Col.   11 12.7  amperes  for  86,103  seconds  to  free  one  kilogram. 
Gram   Col.    1.1127   amperes   for  86,103   seconds  to  free   one  gram. 
Kilocrith    Col.    100  amperes   for  86,103    seconds  to   free  one    kilocrith. 
Crith   Col.  .1    amperes   for   86,103   seconds  to   free   one  crith. 

In  connection  with  this  last  table,  it  may  be  added  that  a  crith 
is  the  weight  of  a  litre  or  cubic  decimetre  of  hydrogen,  and  it 


equals  .08987.3  grams;  also  that  the  gram  col  liberates  11. 127 
criths  and  the  kilogram  col  liberates  11127  criths.  This  latter 
figure  also  expresses  exactly  the  specific  gravity  of  water  with 
hydrogen  as  unity  of  specific  gravity.  These  figures  are  based 
upon  Dr.  Edward  \V.  Morley's  determination  of  the  weight  of  a 
litre  of  hj-drogen,  and  Lord  Rayleigh's  electrochemical  equiv- 
alent of  silver,  viz.,  .001118  grams  per  coulomb.  Under  these 
premises,  with  hydrogen  taken  as  unity  of  atomic  weight,  we 
must  attribute  107.11  as  being  the  atomic  weight  of  silver.  Di- 
viding the  former  figure  by  the  latter,  we  secure  the  electro- 
chemical equivalent  of  hydrogen  as  .000010437867  grams  per 
coulomb.  Without  dealing  further  with  an  intricate  fraction 
like  this  for  hydrogen,  we  have  in  the  above  tables  means  of 
telling  the  electrochemical  equivalent  of  any  element,  in  round 
numbers,  when  we  merely  divide  that  element's  atomic  weight 
by  its  valencj'  and  weigh  out  the  equivalent  so  secured  in  terms 
of  any  of  the  weights  given. 

The  results  would  be  the  same  were  the  atomic  weight  of  hy- 
drogen taken  as  more  than  unity  to  agree  with  oxygen  as   10. 

Clevel.^nd,  Ohio.  Alfred  H   Gjwles. 


Dynamos,  Motors  and  Transformers. 

Polyphase  Generator. — Gratzmuller. — An  illustrated  article  on 
his  non-synchronous  polyphase  alternator.  He  mentions  the  alter- 
nator of  Leblanc,  in  which  the  magnetizing  currents  are  furnished 
by  the  network  to  which  the  generator  supplies  energy  currents; 
such  a  generator  becomes  self-exciting  if  condensers  are  inserted  in 
the  polyphase  circuits  of  the  rotor;  it  then  no  longer  takes  such 
wattless  currents  from  the  network.  The  present  author  obtains  the 
same  result  by  different  means,  with  the  use  of  a  direct-current  arma- 
ture. He  first  considers  a  polyphase  alternator  with  projecting  poles, 
the  rotor  of  which  is  a  direct-current  armature  with  commutators ; 
if  the  rotor  is  revolved  and  the  brushes  are  also  revolved  but  inde- 
pendently of  the  rotation  of  the  rotor,  then  the  alternator  is  self- 
exciting,  if  condensers  or  self-inductors  are  inserted  between  the 
brushes  according  to  whether  the  rotor  and  the  brushes  revolve 
in  the  same  or  in  opposite  directions.  He  proves  the  following 
theorem :  let  a  direct-current  armature  be  traversed  by  a  certain 
flux,  and  let  self-inductance  coils  be  inserted  between  the  brushes; 
ii  the  brushes  and  the  armature  revolve  in  inverse  sense  with  re- 
spect to  the  resulting  flux,  a  flux  of  armature  reaction  is  obtained, 
which  makes  an  angle  smaller  than  90  degrees  with  the  resulting  flux, 
and  has,  therefore,  a  component  in  the  direction  and  the  sense  of  the 
flux.  He  compares  this  self-excitation  by  reaction,  with  the  self- 
excitation  of  a  shunt  dynamo  by  means  of  the  shifting  of  the  brushes 
against  the  direction  of  rotation.  He  then  discusses  the  case  in  which 
there  is  a  stator  of  an  induction  motor,  while  its  rotor  is  replaced  by 
a  direct-current  armature  with  commutator,  the  brushes  which  are 
symmetrically  distributed  around  the  commutator,  being  connected 
together  by  means  of  inductance  coils.  He  discusses  this  problem  by 
means  of  dynamos,  and  shows  that  in  this  way  a  self-exciting  alter- 
nate is  obtained,  the  stator  and  rotor  having  no  point  of  contact, 
tho  rotor  circuits  being  closed  through  self-inductance  coils  and  the 
stator  circuits  tlimngh  inductive  or  non-inductivo  resistances.  He 
has  confirmed  his  theoretical  results  with  an  experimental  maclimc 
of  this  type. — I.'hid.  EU-c,  October  10. 

REFERENCE. 

Induction  Mo/or— ZiEr.ENBERC. — .X  cominruiication  ui  which  he 
continues  the  discussion  on  the  dcfmition  of  conduction  motors  and 
induction  motors. — Elck.  Zcit.,  Septctnber  li. 

Lights  and  Lighting. 

Allnnatin^-Currcut  Arc  at  High  Voltage. — Monascu— .An  ac- 
count of  an  experimental  investigation  of  the  alternating-current 
arc  at  "higher '  voltages.  The  use  of  a  higher  voltage  has  the  ad- 
vantage that  immediately  after  closing  the  circuit  the  arc  is  obtained. 


without  first  bringing  the  electrodes  together.  Moreover,  as  the 
current  is  comparatively  small,  nearly  all  metals  may  be  used  as 
electrodes.  With  a  current  of  0.02  to  0.068  amperes,  the  only  metals 
he  could  not  use  were  bismuth,  lead  and  antimony.  For  obtaining 
the  high  voltage,  he  has  formed  single-phase,  alternating  current  of 
125  volts  and  47  periods  "in  transformer  with  open  magnetic  circuit" 
(the  secondary  voltage  is  not  stated).  He  first  studied  the  relation 
between  the  power  and  the  distance  between  the  electrodes  for  con- 
stant current,  copper  electrodes  being  used ;  he  found  that  this  re- 
lation is  represented  graphically  by  straight  Imes.  the  watt  con- 
sumption increasing  with  increasing  distance  between  the  electrodes. 
The  power  factor,  i.  c..  the  relation  of  the  watts  to  the  volt  amperes 
increases  with  the  length  of  the  arc.  With  a  current  of  0.041  ampere, 
it  is  0.58  for  an  arc  of  3  mm.  and  0.63  for  an  arc  of  10  mm.  In  all 
his  experiments  the  power  factor  was  of  the  same  order  of  magni- 
tude. He  also  studied  the  real  watts  at  constant  arc  length,  as  a 
function  of  the  air  pressure,  for  copper  electrodes ;  the  watts  increase 
slightly  for  increasing  pressures ;  for  a  current  of  0.041  ampere  the 
consumption  of  watts  is  about  13  at  100  mm.  mercury,  and  18  at 
750  mm.  mercury  for  an  arc  length  of  4  mm. ;  for  greater  arc  lengths 
the  increase  of  watts  seems  to  be  greater. — Elek.  Zcit.,  October  30. 

Incandescent  Lamps. — An  article  on  a  method  of  Siemens  & 
Halske  for  lengthening  the  economical  life  of  electric  incandescent 
lamps.  The  life  depends  upon  two  things:  the  first  is  the  burning 
out  of  the  incandescent  filament,  the  second  is  the  blackening  of 
the  globe,  due  to  pulverization  of  the  filament.  The  best  economy 
is  obtained  when  both  of  these  limits  arc  reached  at  about  the  same 
time.  This  is  accomplished  by  placing  the  filament  in  a  globe  of 
proper  size.  They  have  found  that  this  relation  exists  when  a  fila- 
ment of  16  candles,  with  an  energy  consumption  of  2  watts  per 
candle,  is  placed  in  a  spherical  globe  with  a  diameter  of  100  mm. — 
Zcit.  f.  Bclcucht.,  October  30. 

Power. 

French  Hydroelectric  Electrolytic  Poarr  Plant. — .\n  illustrated 
description  of  the  Clavaux  plant  of  the  Societc  d'Electrochemie. 
There  is  5.000  hp.  available  during  eight  months,  while  at  low-water 
level  the  available  hydraulic  power  decreases  to  3.000  hp.  The  hori- 
zontal axle  turbines  have  a  capacity  of  550  hp,  the  normal  speed 
being  250  r.  p.  m.  There  are  five  375-kw  direct-current  generators, 
direct  coupled  to  the  turbine.  A  small  8o-kw  generator  furnishes  the 
current  for  light  and  for  various  motors  in  the  plant.  Each  of  the 
375-ltw  direct-current  generators  is  provided  with  two  independent 
commutators,  each  giving  2,500  amperes  at  75  volts.  Only  three 
generators  arc  at  work  at  present.    The  purely  electrolytic  processes 
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are  mainly  for  the  production  of  sodium  and  peroxide  of  sodium  by 
the  Castner   &  Hulin  method. — L'Ind.   Elec,   October    10. 

Power  Transmission  in  Switzerland. — An  illustrated  description 
of  the  hydroelectric  power  plant  of  Beznau,  Switzerland.  Three- 
phase  alternating  current,  with  a  frequency  of  50  periods  per  second, 
is  transmitted  at  two  different  voltages :  at  8,000  volts,  to  distances 
below  15  km.  and  at  25,000  volts  to  greater  distances;  the  25,000- 
volt  currents  are  transformed  down  to  8,000  volts  in  substations. 
The  supply  network  furnishes  current  for  lighting  and  motors,  the 
lamps  being  installed  on  a  three-wire  system,  with  250  volts  between 
the  outers.  The  8,000-volt  line  supplies  a  district  near  Aarau,  while 
the  25,000-volt  line  approaches  Zurich  and  supplies  a  large  industrial 
district  where  steam  is  now  in  general  use. — L'Ind.  Elec,  October  10. 

REFERENCES. 

Electrical  Engineering  in  Agriculture. — Haas. — The  paper  in  full, 
of  which  a  long  abstract  was  noticed  in  the  Digest. — Elek.  Zeit., 
August  28. 

Development  of  Power  Plants. — The  twenty-fifth  anniversary 
number  contains  numerous  illustrated  articles,  among  which  are  the 
following:  A  retrospect  of  a  quarter-century  of  progress  by  Thurs- 
ton ;  the  development  of  power  plants  by  Low ;  on  electrical  progress 
from  1877  to  1902  by  Martin. — Am.  Mach.,  November  6. 

Traction. 

•  Single-Phase  Railway  Systems. — A  long  editorial,  in  which  it  is 
said  that  there  are  three  possible  single-phase  systems  fulfilling  the 
necessary  conditions  of  good  starting  and  speed  variation  when  run- 
ning: the  single-phase  repulsion  motor,  the  single-phase  series  motor, 
and  the  Ward-Leonard  converter  system.  Repulsion  motors  have 
been  constructed  of  from  10  to  15  hp;  "it  remains  to  be  seen  whether 
it  is  possible  to  develop  this  motor  on  the  scale  necessary  for  traction 
purposes  with  a  good  efficiency  and  power  factor ;  at  the  present  time 
it  is  of  no  value  for  traction."  The  converter  system  was  recently 
advocated  by  Mordey  and  Jenkin,  and  a  railway  on  this  system  is 
now  being  equipped  in  Switzerland  by  the  Oerlikon  Company ;  there 
is  an  addition  of  about  40  per  cent,  to  the  weight  of  the  trains.  Where 
water  power  is  available,  "this  simply  means  a  larger  consumption 
of  that  which  costs  next  to  nothing ;  but,  granting  this,  and  granting 
also  that  the  saving  in  power  fluctuation  might  offset  the  increased 
cost  of  plant  required  to  haul  the  additional  weight,  still  the  substi- 
tution of  a  locomotive  for  direct-motor  driving  would  be  a  high 
price  to  pay  for  the  advantages  of  spc'ed  control  which  this  system 
affords.  The  usefulness  of  the  converter  system  appears  to  be  con- 
fined to  railways  where  the  variation  of  load  due  to  grades  is  ex- 
cessive, and  where  the  traffic  consists  of  heavy  trains  that  would  in 
any  case  have  to  be  hauled  by  locomotives."  Concerning  the  single- 
phase  series  motor,  reference  is  made  to  the  recent  A.  L  E.  E.  paper 
by  Lamme ;  the  most  noticeable  feature  outside  of  the  motors  is  said 
to  be  the  method  of  control.  "If  this  motor  fulfills  in  practice  the 
expectations  formed  from  its  behavior  at  Pittsburg,  it  will  give  a 
complete  solution  of  the  problem  of  single-phase  railways,  and  a 
notable  advance  will  have  been  made  in  electric  traction." — Lond. 
Elec,  October  31. 

Removal  of  Sleet  from  a  Third  Rail. — Hanchett. — An  article  in 
which  he  says  that  sleet  causes  more  trouble  than  anything  else  in 
third-rail  operation.  It  forms  when  a  light  rain  is  falling  immedi- 
ately after  a  cold  snap,  and  when  the  rail  is  below  32°  F.,  but  when 
the  air  is  above  that  temperature.  He  suggests  two  methods  for  re- 
moving the  sleet  from  a  third  rail.  The  first  is  to  switch  over  the 
outgoing  feeders  so  that  they  reinforce  the  ground  return,  thus 
making  the  third-rail  carry  the  full  current.  This  will  heat  up  the 
third-rail  and  will  remove  the  sleet.  The  writer  figures  the  amount 
of  heat  required  to  raise  a  6o-lb.  rail  10°  F.,  and  finds  that  50  hp 
for  10  minutes  will  suffice  per  mile  of  rail.  The  second  method  sug- 
gested is  the  use  of  a  transformer  car,  taking  current  from  the 
third-rail,  and  by  means  of  a  rotary  converter  and  transformer,  pass- 
ing 2,000  amperes  or  more  of  alternating  current  through  the  third- 
rail.  The  transformer  is  to  be  equipped  with  heavy  shoes,  capable 
of  making  substantial  contact  with  the  rail,  and  located  as  far  apart 
'as  it  is  convenient  to  place  them,  but  not  with  too  large  shoes,  as  it 
is  desirable  that  the  shoes  should  become  warm  in  order  that  they 
may  melt  through  to  a  contact  surface.  The  method  has  not  been 
tried. — St.  R'y  Jour.,  November  i,  and  Ind.  Ed.,  November. 

Brakes  on  Interurban  Cars. — An  editorial,  stating  that  the  rate  of 


braking  on  electric  cars  is  considerably  higher  than  on  steam  trains, 
which  is  due  partly  to  the  reasons  that  rapid  retardation  has  been  felt 
to  be  more  important  in  electric  work  and  partly  because  a  motorman 
has  better  control  of  the  braking  apparatus  on  a  single  car  than  a 
steam  engineer  on  a  steam  train.  It  has  been  known  for  a  long 
time  that  the  friction  between  brake  shoes  and  car  wheels  with  a 
given  brake-shoe  pressure  is  considerably  less  at  high  speed  than  at 
low.  As  a  result,  the  best  braking  effort  is  obtained  by  giving  a 
maximum  pressure  to  the  brake  shoes  at  high  speed?  and  reducing 
this  pressure  as  the  speed  falls  off,  so  as  to  keep  it  under  the  point  at 
which  the  wheels  will  slide.  In  order  to  do  this,  it  is  necessary'  to 
carry  in  the  storage  reservoir  a  pressure  which  will  slide  the  wheels 
when  going  at  low  speed.  This  practice  in  itself  is  not  desirable,  be- 
cause with  careless  use  of  the  brakes  there  is  a  chance  for  flat 
wheels,  but  it  is  justified  when  very  high  speeds  of  over  50  miles  per 
hour  must  be  obtained.  Automatic  devices  have  been  suggested  for 
varying  the  maximum  brake-shoe  pressure  according  to  the  speed, 
but  so  far  they  have  been  too  complicated  to  secure  adoption.  The 
air  brake  in  regular  service  on  electric  cars  differs  from  the  vacuum 
brake  used  on  steam  cars,  but  is  more  desirable  for  the  purpose,  as 
the  pressure  can  be  more  easily  regulated  and  the  apparatus  is  much 
simpler. — St.  R'y  Jour.,  November  i,  and  Ind.  Ed.,  November. 

Grand  Rapids  Street  Railway. — An  illustrated  article  on  mechanical 
novelties  on  this  system.  A  home-made  cast  welding  outfit  is  de- 
scribed. The  principal  difference  in  the  cast  welded  joints  at  Grand 
Rapids  is  that  a  certain  amount  of  melted  iron  is  allowed  to  pass 
through  the  mold  to  heat  it  up  before  the  joint  is  actually  cast.  About 
40  lbs.  of  metal  is  used  for  this  purpose,  after  which  the  joint  is 
cast  with  about  140  lbs.  of  metal;  the  union  between  the  iron  and 
steel  is  then  very  good.  A  cast-iron  plate  is  shown,  which  is  used 
against  the  lip  of  the  rail  in  paved  streets,  and  it  has  been  found  to 
reduce  greatly  the  chipping  of  the  granite  paving  block,  which  for- 
merly butted  close  against  the  edge  of  the  rail.  In  the  trolley  wheel 
used,  oil  is  introduced  into  'he  interior  of  the  hub,  and  first  passes 
along  the  interior  of  the  hollow  axle  of  the  wheel  and  afterwards 
along  the  outside.  A  very  broad  bearing  is  obtained,  which  gives 
a  long  life  to  the  wheel.  The  sand  bo.x  used  can  be  rotated  120  de- 
grees around  an  axle  by  means  of  a  button  pressed  by  the  con- 
ductor's foot,  and  located  near  the  controller.  The  track  drill  em- 
ployed is  operated  by  a  i-hp  motor,  and  the  speed  is  reduced  .by  a 
worm  gear  in  the  head  of  the  drilling  device,  the  ratio  of  reduction 
being  27  to  i,  so  that  the  drill  runs  at  40  r.  p.  m.  The  bonds  en  the 
road  are  made  of  eld  field  wire,  from  which  the  insulation  has  been 
removed.  The  ends  of  the  bonds  are  provided  with  thimbles,  which 
are  inserted  in  the  holes  in  the  web  of  the  rail  and  riveted.  The  gear 
on  the  axle  instead  of  being  made  in  two  halves,  as  usual,  is  made 
of  one  piece,  and  is  pressed  on  the  car  axle  before  pressing  on  the 
wheel.  The  company  believes  that  most  of  the  trouble  with  gears 
and  pinions  is  caused  by  the  gear  becoming  loose  on  the  axle,  and 
the  present  practice  is  intended  to  obviate  this  trouble. — St.  R'y  Jour., 
November  i,  and  Int.  Ed.,  November. 

Zurich. — A  well-illustrated  article  on  the  street  railway  system  of 
Zurich.  The  track  is  laid  with  a  meter  gauge,  and  is  practically 
double.  A  set  of  sections  is  given  of  the  track  construction.  The 
rail  weighs  99  lbs.  .n<vr  yard,  and  is  of  Thomas  steel  with  a  tensile 
strength  of  99,000  lbs.  per  square  inch.  The  Falk  cast  welded  joint 
was  carefully  considered  for  use  on  the  entire  system,  but  only  a 
short  section  of  track  was  equipped  with  it.  to  detern.ine  the  results 
with  Thomas  steel  rails.  A  short  section  of  track  has  also  bee:i  laid 
with  Demerbe  rail.  The  system  has  three  car  houses,  which  are  de- 
scribed in  detail.  The  company  has  a  power  station,  which  it  in- 
herited from  the  former  owners,  and  also  purchases  power  from  the 
city  at  2^  cents  per  kw-hour.  Full  particulars  are  given  of  the  over- 
head construction  and  rolling  stock. — St.  R'y  Jour.,  November  i, 
and  Int.  Ed.,  November. 

REFERENCE. 

Testing  Railzvay  Annatures. — An  article  on  transformers  for  test- 
ing railway  apparatus.  The  most  troublesome  fault  in  a  railvay 
armature  in  a  short-circuited  coil.  This  is  often  due  to  careless 
soldering  or  carelessness  in  insulating  leads,  and  is  diffic  lit  to  test 
in  the  ordinary  way,  as  the  normal  resistance  between  adjacent  com- 
mutator bars  is  so  low.  A  process  is  described  in  detail,  in  which  a 
railwaj'-  armature  can  be  easily  tested  with  the  aid  of  a  transformer, 
if  alternating  current  is  available. — St.  R'y  Jour.,  November  i,  and 
Int.  Ed..  November. 
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Installations,  Systems  and  Appliances. 

REFERENCE. 

Circuit  Breakers.— Vogelsang. — An  illustrated  description  of  new 
automatic  circuit  breakers  of  the  Voigh  &  Haeffner  Co. — Elek.  Zeit., 
September  18. 

Electro-Physics  and  Magnetis.m. 

Contact  Differenc'!  of  Potential. — Boley.— A  description  of  a  new 
method  of  determining  contact  potentials  between  metals.  It  is 
based  upon  the  measurement  of  the  e.  m.  f.  of  a  special  class  of  cell. 
The  saturated  amalgams  of  two  metals  are  associated  with  two  suit- 
able electrolytes,  and  the  chain  consists  of  the  first  amalgam,  the 
first  liquid,  the  second  liquid  and  the  second  amalgam.  The  total 
e.  m.  f.  is  the  sum  of  the  potential  differences  at  the  various  junctions, 
and  if  that  between  the  two  liquids  is  negligible,  then  the  one  be- 
tween the  two  amalgams  equals  the  total  e.  m.  f.  of  the  cell  minus 
the  potential  difference  between  the  first  amalgam  and  the  first  liquid 
minus  that  between  the  second  amalgam  and  the  second  liquid.  He 
has  applied  this  method  provisionally  to  determine  the  contact  differ- 
ence of  potential  between  silver  and  lead,  which  was  found  to  be 
o.ooi  volt,  which  value  lies  below  the  limit  of  experimental  error; 
the  method  must,  therefore,  be  rendered  more  sensitive. — Comptes 
Rendtts,  September  15;  abstracted  in  Lond.  Elec,  October  24. 

Pressure  of  Radiation. — Lebedew. — An  article  on  the  Maxwell- 
Bartoli  pressure  of  radiation,  the  existence  of  which  has  been  ex- 
perimentally proved  by  Nichols  and  Hull,  and  by  Lebedew,  and  which 
is  assumed  to  explain  the  apparent  repulsion  of  comets'  tails  by  the 
sun,  that  notable  exception  to  the  law  of  gravitational  attraction. 
According  to  Lebedew,  the  pressure  acting  upon  a  body  exposed  to 
sunlight  is  a  certain  fraction  of  the  gravitational  attraction,  and  this 
fraction  is  unity  minus  the  reciprocal  value  of  10,000  times  the  product 
of  the  radius  of  the  body  in  centimeters  and  its  density  with  respect 
to  water.  The  larger  and  denser  the  body  is,  the  less  will  it  be 
affected  by  the  pressure  of  light.  If  its  diameter  is  i  meter  and  its 
density  that  of  water,  the  attraction  will  be  diminished  by  one- 
millionth,  and  our  instruments  will  be  unable  to  discover  any  effect. 
When  the  diameter  is  about  o.ooi  mm.,  or  of  the  order  of  the  light 
waves,  the  attraction  will  be  just  balanced  by  the  repulsion.  The 
actual  repulsion  observed  in  comets  will  give  a  means  of  measuring 
the  diameter  of  the  meteorites  of  which  they  consist.  His  formula 
cannot  be  directly  applied  to  molecules,  since  certain  resonance  phe- 
nomena intervene  in  this  case. — Phys.  Zeit.,  October  i ;  abstracted  in 
Lond.  Elec,  October  24. 

Energy  of  Oscillating  Discharge. — Maresca. — An  account  of 
measurements  of  the  energy  developed  by  the  oscillatory  discharge 
in  a  vacuum  tube,  by  means  of  a  calorimetric  method.  About  40 
results  are  quoted,  and  in  each  of  them  the  energy  dissipated  in  the 
tube  is  sensibly  proportional  to  the  square  of  the  discharge  potential. 
The  maximum  dissipation  of  energy  takes  place  when  the  pressure 
in  the  tube  amounts  to  24  mm.  of  mercury. — PItys.  Zeit.,  October  i  ; 
abstracted  in  Lond.  Elec,  October  24. 

references. 

Conductivity  of  Gases. — Harms. — An  account  of  experiments  in 
which  he  extends  llic  observations  of  Geitel  and  Wilson  concerning 
a  residual  conductivity  of  air,  and  describes  a  new  method  for  study- 
ing the  ionization  ond  conductivity  of  gases. — Phys.  Zeit.,  October 
I  ;  abstracted  in  Lond.  Elec,  October  24. 

Phase  Difference. — Kohlrausch. — An  illustrated  description  of  a 
simple  lecture-room  method  for  demonstrating  the  phase  difference 
between  current  and  voltage  in  an  alternating-current  circuit. — Elek. 
Zeit..  September  it. 

Electro-chemistry  and  Batteries. 
Electrolytic  Rcctifirr.—GvTur.. — A  contribution  to  the  theory  of 
the  aluminium  rectifier.  The  cxi»lanatinn  given  by  the  author  for  itJJ 
behavior  is  that  with  the  ahuniniuni  as  anode  the  oxygen  gas  formed  is 
kept  in  the  meshes  of  the  solid  oxide  film,  and  thus  prevents  the  pass- 
ing of  the  ions  until  the  potential  difference  at  the  terminals  of  the 
cell  is  raised  sufficiently  to  tnal)le  the  ions  to  break  through  the 
gaseous  film.  On  the  other  hand,  the  hydrogen  produced  by  the  cur- 
rent when  flowing  in  the  opposite  direction  is  not  held  back  in  the 
solid  network,  but  escapes  freely;  consequently,  there  is  no  high 
resistance  when  the  aluminium  plate  is  the  cathode.  This  view  is 
confirmed  by  the  following  experiment:  he  brought  a  plate  which 
had  been  anode,  and  on  which  a  high  resistance  had  been  produced, 
into  a  vaounn  and  found  that  a  large  number  of  minute  gas  bubbles 
appeared  at  the  plate,  showing  the  presence  of  a  gaseous  film;  re- 


moving this,  at  least  partially  under  the  air  pump,  the  resistance  of 
the  plate  was  greatlj-  reduced.  Some  other  experiments  corroborate 
this  theorj'.  Anions,  such  as  chlorine,  do  not  produce  the  high  re- 
sistance, as  they  act  in  the  same  manner  as  hydrogen  and  escape 
freely.  He  compares  this  film  with  a  semi-permeable  membrane,  and 
constructs  a  cell  consisting  of  copper,  copper  sulphate  solution,  a 
semi-permeable  membrane  of  copper  ferrocyanide,  a  ferrocyanide  of 
potassium  solution,  and  platinum ;  he  found  that  only  a  small  current 
could  be  obtained  in  the  direction  from  the  copper  to  the  platinum, 
the  counter  e.  m.  f.  of  polarization  rising  as  high  as  20  volts,  while 
the  current  would  pass  unobstructed  in  the  opposite  direction.  He 
suggests  that  ordinary  polarization  may  be  explained  by  the  assump- 
tion of  a  liquid  high-resistance  film,  possibly  of  pure  water,  between 
an  electrode  and  the  electrobte ;  this  explanation  would  also  facili- 
tate the  understanding  of  the  peculiar  fact  that  hydrogen  polariza- 
tion appears  to  have  very  different  values,  according  to  whether  it  is 
liberated  on  platinum,  on  lead  or  on  mercury. — Electrochem.  Ind., 
October. 

Zinc-Reducing  Processes. — Danneel. — A  description  of  several 
processes  worked  out  at  the  metallurgical  laboratory  of  the  Insti- 
tute of  Technology  of  Aix-la-Chapelle,  Germany.  The  first,  devised 
by  Borchers  and  Dorsemagen,  consists  in  chlorinating  raw  ore  in 
the  presence  of  salt-solutions  in  revolving  iron  drums,  by  means  of 
free  chlorine,  obtained  at  during  another  step  of  the  process.  The 
chlorides  of  lead,  zinc  and  silver  are  then  leached  out  with  hot 
water  or  hot  dilute  lyes,  obtained  during  the  process ;  the  dehydrated 
mixture  of  chlorides  is  then  electrolyzed  in  a  fused  state,  producing 
chlorine  gas  and  a  mixture  of  molten  lead  and  zinc.  A  large  ex- 
perimental plant  for  studying  this  process  on  an  industrial  scale  is 
being  installed  by  F.  Krupp.  The  second  process  described  was 
devised  by  Borchers  and  von  Kuegelgen  for  treating  the  waste 
products  of  zinc  galvanizers.  They  are  dissolved  in  hydrochloric 
acid  to  saturation,  the  iron  is  removed,  they  are  evaporated  to  dry- 
ness in  iron  crucibles  lined  with  lead,  the  pulverized  zinc  chloride 
is  mixed  with  metal  oxides,  for  instance  copper  oxide  and  calcium 
carbide,  and  is  then  melted  to  zinc  alloys  such  as  brass.  The  third 
process  was  devised  by  Dorsemagen  for  the  treatment  of  siliceous 
zinc  ore  to  produce  zinc  and  silicon  carbide  (carborundum).  An 
electric  furnace  is  u?ed ;  a  mixture  of  carbon  and  siliceous  zinc  ore 
is  heated  in  the  furnace  by  a  carbon  rod ;  the  zinc  is  distilled  off 
and  there  remains  silicon  carbide.  The  reduction  temperature  of 
the  silica  is  only  slightly  above  the  distillation  temperature  of  zinc. 
The  fourth  process  described  is  by  Borchers  and  Dorsemagen.  and 
is  quite  analogous  to  the  last  one  described.  It  is  used  for  the  treat- 
ment of  ores  containing  iron  and  zinc,  in  order  to  get  ferrosilicon 
and  iron.  The  process  differs  from  the  last  one  only  in  so  far  as 
ferrosilicon  instead  of  silicon  carbide  is  obtained. — Zeit.  f.  Elcktro- 
chetnie,  Sept.  25. 

Ozone. — Luther. — A  German  Bunsen  Soc'y  paper  on  experiments 
made  by  Inglis  on  the  electromotive  behavior  of  ozone.  He  also 
remarks  that  an  ozone  electrode  (1.  e.,  a  platinized  platinum  elec 
trode  in  an  ozone  solution)  assumes  a  higher  oxidation  potential 
if  the  electrode  was  previously  charged  with  hydrogen  and  a 
lower  one  if  it  was  previously  saturated  with  oxygen.  He  also 
describes  an  experiment  in  which  there  is  apparently  reduction  at 
both  electrodes ;  the  reduction  at  the  anode  is  explained  as  a  sec- 
ondary action,  due  to  a  primary  oxidation  with  a  formation  of  a 
higher  oxide,  which  is  at  the  same  time  an  energetic  reducing  agent. 
— Zeit.  f.  Elektrochemic,  Aug.  28. 

Electrolysis  of  Fused  Sodium  Hydroxide. — Le  Blanc  and  Brooe. 
— A  long  account  of  an  experimental  investigation,  the  principal 
results  of  which  are  that  fused  sodium  hydroxide  containing  w-alcr 
has  two  decomposition  voltages,  1.3  and  2.2  volts:  in  baths  free  from 
water  the  lower  decomposition  voltage  disappears:  a  1.3  volts  hy- 
drogen and  oxygen  are  formed,  and  at  2.2  volts  sodium  and  ox>-gcn ; 
in  a  bath,  free  from  water,  sodium  alone  is  formed  as  the  cathode 
.at  a  voltage  above  2.2.  It  is  ceitain  that  pure  fused  sodium  hydroxide 
contains  no  H  or  O  ions  but  only  Na  and  O  H  ions.  The  phenomena 
of  the  electrolytic  production  of  sodium  with  the  Castner  process 
at  a  large  scale,  arc  discussed. — Zeit.  f.  Elektrochemic.  Sept.  11.  18. 

references. 

Niagara  Falls. — J.  W.  Richards. — The  conclusion  of  his  very  long 

and    wcll-illustratod    article    on    the    electrochemical    industries    of 

Niagara  Falls.     In  this  part  the  following  plan^.  with  the  processes 

used,  are  described :     Pittsburg  Reduction  Company,  the  Carborun- 
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dum  Company,  the  International  Acheson  Graphite  Company,  and 
the  Acker  Process  Company. — Electrochemical  Ind.,  Oct. 

Conductivity  and  Freezing  Points. — Tower. — An  account  of  an 
experimental  investigation  of  the  conductivity  and  freezing  points 
of  aqueous  solutions  of  certain  metallic  salts  of  tartaric,  malic  and 
succinic  acids.  A  peculiar  exceptional  behavior  of  nickel  and  cobalt 
tartrates  and  malates,  is  pointed  out. — Electrochem.  Ind.,  Oct. 

Silver  Salts. — Ley. — An  article  on  the  application  of  electrochem- 
ical methods  for  the  determination  of  the  structural  formulas  of 
silver  salts. — Zeit.  f.  Elektrochemie,  Sept.  4. 

Colloids. — ZsiGMONDY. — A  Bunsen  Society  paper  on  colloidal  so- 
lutions, chiefly  on  the  order  of  magnitude  of  the  dimensions  of  the 
particles,  especially  of  gold. — Zeit.  f.  Elektrochemie,  Sept.  4. 

Analysis  of  Food  Stuffs. — Medicus. — An  article  giving  an  account 
of  experiments,  made  by  Heboid,  on  the  electrolytic  determination 
of  traces  of  metals  in  food  stufifs. — Zeit.  f.  Elektrochemie,  Sept.  4. 

Apparatus. — ^Jordis. — An  illustrated  description  of  a  mercury  bath 
for  lecture-room  purposes  for  demonstrating  the  laws  of  the  vapor 
tensions  of  solvents  and  solutions,  by  means  of  a  series  of  barometer 
tubes. — Zeit.  f.  Elektrochemie,  Sept.  4. 

Dusseldorf  Exposition. — Continuations  of  the  descriptions  of  the 
accumulator  exhibits  at  the  Dusseldorf  exposition  by  the  fallowing 
German  firms :  E.  Schulz,  of  Witten ;  the  Pollak  ■  Accumulator 
Works,  of  Frankfort ;  also  an  exhibit  by  the  "Accumulatoren  Fabrik 
A.  G.,  Hagen,"  on  sanitary  arrangements  ifi  storage  battery  factories. 
— Centralblatt  f.  Accum.,  Sept.  i,  15,  Oct.  i. 

American  Electrochemical  Society. — A  very  full  report  of  the  pro- 
ceedings of  the  Niagara  meeting  of  this  society,  with  long  abstracts 
of  the  papers,  all  of  which  have  been  noticed  briefly  in  the  Electrical 
World  and  Engineer. — Electrochem.  Ind.,  Oct. 

Pioneers  of  Electrochemistry. — The  beginning  of  a  series  of  bio- 
graphical sketches,  with  portraits.  The  first  is  a  sketch  of  the  life 
and  work  of  Charles  M.  Hall,  the  second  of  Alfred  H.  Cowles. — 
Electrochem.  Ind.,  Sept.,  Oct. 

Units,  Measurements  and  Instruments. 

A  New  Measuring  Instrument. — Dietze. — An  illustrated  descrip- 
tion of  a  new  measuring  instrument  for  locating  faults,  determining 
the  alternating  current  strength  at  any  point  of  a  line,  etc.  The  in- 
strument is  essentially  a  transformer,  the  primary  of  which  is  the 
line  wire  to  be  tested,  while  the  secondary  contains  a  telephone;  an 
iron  ring  which  can  be  closed  and  opened  so  as  to  embrace  the  line 
wire,  forms  the  magnetic  circuit.  He  was  enabled  to  detect  with  his 
instrument  an  alternating  current  of  0.005  amp.  and  42.5  periods  per 
second;  the  instrument  (without  the  telephone)  weighs  only  0.8  kgr. 
For  locating  insulation  faults  it  is  used  as  follows.  To  find  a  low- 
resistance  fault  in  a  house  installation  for  instance,  one  may  use  the 
supply  current  of  100  volts,  by  connecting  one  pole  of  the  current 
supply  to  earth  and  the  other  to  the  circuit  to  be  tested;  then  a  cur- 
rent wiirflow  through  the  fault  to  the  earth.  The  instrument  is  then 
moved  along  the  circuit  to  be  tested,  the  line  wirj  being  embraced  by 
the  iron  ring  core  of  the  transformer,  until  one  reaches  the  fault 
where  the  current  passes  from  the  circuit  to  the  earth;  at  that  point 
the  sound  in  the  telephone  ceases.  Of  course,  an  alternating  current 
is  required  for  this  purpose,  and  if  the  current  supply  is  direct  current, 
it  is  necessary  to  insert  an  interrupter  in  the  circuit.  The  instrument 
may  also  be  used  for  quick  and  easy  measurements  of  the  current 
strength  at  any  point  of  an  alternating  current  system,  if  the  tele- 
phone is  replaced  by  an  alternating  current  measuring  instrument. 
In  this  way  it  may  also  be  used  for  tests  of  transformers,  motors, 
arc  lamps,  etc. — Elek.  Zeit.,  Sept.  18. 

Ballistic  Galvanometer  with  Movable  Coil. — Diesselhorst. — A 
summary  of  the  principles  which  should  underlie  the  construction  of 
a  good  ballistic  galvanometer  with  a  moAable  coil,  such  as  has  re- 
cently been  introduced  on  account  of  its  independence  of  external 
disturbances.  It  should  be  possible  to  observe  accurately  the  point 
of  reversal ;  the  reversal  should  therefore  not  take  place  in  less  than 
five  seconds  after  the  impulse;  the  galvanometer  should  be  sensitive 
and  should  soon  return  to  rest;  the  time  of  the  impulse  should  not 
perceptibly  influence  the  deflection,  or,  if  it  does,  that  influence  should 
be  easy  to  calculate.  As  regards  the  time  distribution  of  the  cur- 
rent impulse,  the  author  shows  that  the  form  of  the  current  is  quite 
without  influence,  provided  its  duration  is  short;  it  certainly  has 
no  effect  upon  the  damping.  If  a  d'Arsonval  galvanometer  is  to  be 
usf.d  for  ballistic  measurements,  which  do  not  admit  of  a  multipli- 


cation method,  the  best  instrument  is  tha.  which  is  aperiodic  with 
the  external  resistance  used,  and  in  which  the  period  of  undamped 
oscillation  is  about  15  seconds.  If  the  damping  factor  lies  between 
30  and  infinity,  it  may  be  so  arranged  that  revrsal  takes  place  in  five 
seconds,  and  that  the  deflection  has  gone  back  to  one  five-thousandth 
of  the  original  amount  in  less  than  one  minute.  At  the  same  time,  it 
is  possible  to  arrange  it  so  that  of  the  greatest  possible  sensitiveness 
less  than  5  per  cent,  will  be  lost — Ann.  d.  Phys.,  No.  10;  abstracted  in 
Lond.  Elec,  Oct.  31. 

references. 

Capacity  of  Polyphase  Cables. — Della  Ricca. — An  illustrated 
article  on  cable  tests.  In  practice  the  frequency  is  low  enough  to 
allow  electrostatic  equilibrium  to  set  in  at  any  instant  of  the  cycle, 
and  the  ordinary  law  of  electrostatics  for  a  number  of  charged  bodies 
h  >lds.  There  are  eight  possible  tests  of  capacity  with  a  three-core 
lead-covered  cable,  which  are  discussed  in  detail  and  with  illustra 
tions. — Soc.  Beige.  Elec,  Bull,  19,  May;  abstracted  in  Science  Ab- 
stracts, Oct.  25. 

Potentiometer. — A  long  illustrated  description  of  the  latest  form 
of  the  Crompton  potentiometer. — ^Lond.  Elec,  Oct.  31. 

Telegraphy,  Telephony  and  Signals. 

Sfgwa/j.— Prasch.— An  illustrated  article  on  the  latest  form  of  the 
electric  block  signal  system  of  Krizik,  as  tried  on  an  experimental 
road  of  the  Austrian  railways.— Zetf.  d.  Ocst.  Ing.  &  Arch.  Ver., 
Oct.  31. 

Telephone  Rates. — De  Land. — An  article  discussing  "how  and  why 
the  original  increase  in  telephone  rates  came  about."— Te/.  Mag.,  Oct. 


New  Books. 


The  Electro-Plating  and  Electro-Refining  of  Metals.  Bemg 
a  new  edition  of  Alexander  Watt's  "Electro-Deposition."  Re- 
vised and  Largely  Re-written  by  Arnold  Philip.  New  York: 
D.  Van  Nostrand  Company.  680  pages,  160  illustrations,  14 
tables.    Price,  $4.50. 

Watt's  classical  book  on  electro-plating  was  recently  put  into 
the  hands  of  Mr.  A.  Philip  for  revision  and  the  present  volume 
is  the  outcome.  The  original  is  well  enough  known  to  those 
interested  in  this  art  to  render  a  reviev^  of  the  new  issue  as  a 
whole  unnecessary,  so  that  mention  \vill  be  made  only  of  the 
parts  that  are  new  or  re-arranged. 

After  reading  Chapters  I  and  II  one  begins  to  think  that  he 
will  find  the  whole  book  changed,  as  these  bear  but  a  slim  re- 
semblance to  the  opening  chapters  in  the  earlier  edition.  The 
archaic  machines  and  batteries  for  current  generation  are 
dropped  and  their  place  taken  by  modern  apparatus,  motor- 
dynamos,  storage  batteries,  etc.,  and  modern  cell-testing  devices 
are  shown.  Strange  to  say,  the  author  has  seen  fit  to  devote  ten 
or  a  dozen  pages  to  thermopiles  in  spite  of  the  fact  that  while 
these  for  years  held  out  glittering  promises,  no  one  has  ever 
succeeded  in  placinc  on  the  market  a  type  that  would  give  com- 
mercial service,  and  the  best  of  them  are  far  from  suitable  to  be 
placed  in  the  hands  of  the  average  electroplating  attendant. 

Beginning  with  Chapter  II  the  enthusiasm  of  the  reviser  ap- 
parently slackened,  as  from  there  on  the  next  four  hundred 
pages  seem  to  be  exactly  like  those  in  the  preceding  edition, 
cuts,  matter  and  all.  There  is  probably  good  reason  for  this  as 
the  art  of  electroplating  reached  a  stage  where  further  advance 
was  difficult  some  time  since,  and  the  old  work  of  Watt's  cov- 
ered the  various  processes  fully;  it  might,  however,  have  been 
desirable  to  show  some  of  the  more  modern  machinery  for 
planing,  sawing  and  trimming. 

In  the  appendix  on  electroplating  i\Ir.  Philips'  hand  becomes 
apparent  agam,  particularly  in  a  brief  but  interesting  section  on 
the  manafacture  of  search-light  mirrors,  taken  from  Cowper- 
Coles  paper  read  before  the  British  I.  E.  E.,  and  some  remarks 
on  the  electro-deposition  of  aluminum  where,  to  parody  Charles 
Lamb,  Mr.  Philip  seems  to  be  of  the  opinion  that  "you  cannot 
plate  with  aluminum." 

By  far  the  most  interesting  part  of  this  edition  refers  to  a  sub- 
ject that  does  not  come  under  electroplating  at  all,  but  under 
electro-refining,  and  it  was  because  of  this  that  the  old  title 
was  changed  to  the  present  one.     The  section  referred  to  is  on 
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the  electrolytic  refinement  of  copper,  and  is  handled  in  a  most 
complete  and  thoroughly  satisfactory  manner,  Mr.  Philip  has 
analyzed  with  much  care  the  cost  of  such  refining  and  figured 
out  formulae  which  are,  to  say  the  least,  plausible,  from  which 
the  current  density,  ground  area  for  buildings,  capital  outlay 
and  probable  return  from  a  refining  plant  may  be  calculated. 

His  formula  for  the  best  current  density  and  curves  worked 
out  therefrom  show  the  interesting  result,  that  maximum  econ- 
omy is  reached,  not  with  a  maximum  current  density  in  the 
vats  as  would  at  first  appear  to  be  the  case,  but  with  a  density 
of  about  15  amperes  per  square  foot  of  electrode  at  the  average 
selling  price  of  refined  copper,  falling  off  after  that  density  is 
exceeded  almost  as  rapidly  as  it  rises  up  to  that  point.  Further 
on  in  the  explanation  and  discussion  of  various  processes  for 
making  directly  by  electrolysis  such  forms  as  tubes  and  sheets 
of  tough  homogenous  copper,  he  shows  that  the  higher  selling 
price  of  the  product  makes  increased  current  strength  econom- 
ical. 

The  electrolytic  refinement  of  gold  and  silver  also  receives 
considerable  attention,  and  the  recovery  of  tin  from  tin  plate 
both  by  electrical  and  chemical  processes  i?  treated  of  in  some 
detail,  although  the  author  reaches  the  conclusion  that  it  is 
only  under  the  most  exceptionally  favorable  circumstances  that 
the  recovery  can  be  made  at  a  profit. 

These  and  other  additions  to  the  previous  edition  have  added 
over  one  hundred  closely  printed  pages  and  still  more  firmly  es- 
tablish the  right  of  the  book  to  be  considered  as  the  best  all- 
around  authority  in  its  field 


BOOKS  RECEIVED, 

The  Eleme.n'ts  of  Electrical  Engineering.  A  First  Year's  Course 
for  Students.  By  Thomas  Sewell,  A.  I.  E.  E.  New  York:  D.  Van 
Nostrand.     332  pages,  204  illustrations.     Price,  $3.00. 


Directory  of  Electrical  Societies,  Etc. 


American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

The  Electrical  Trades  Society  (member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Engine  Builders'  Association,  D.  N.  McBrier,  Erie,  Pa.,  Secre- 
tary. Next  meeting  at  Sherry's,  New  York  City,  December  i  and  2. 
1902. 

Interstate  Independent  Telephone  Association,  Secretary,  E.  M. 
Coleman,  Louisville,  Ky.  Next  meeting,  Chicago,  December  9,  10 
and  II,  1902. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting.  De- 
troit, Mich.,  July  15,  1903. 

National  Electric  Light  Association,  Sccrct.iry,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York.  Next  meeting  8  P.  M..  November  25,  at  19 
West  Forty-fourth  Street.  Lecture  by  A.  Frederick  Collins,  on  "Op- 
erative Systems  of  Wireless  Telegraphy." 

North WKSTF.RN  Electrical  Association,  Secretary.  Thos.  R. 
Mcrccin,  Milwaukee,  Wis. 

Old-Time  Telegraphers'  and  Historical  Association,  Secre- 
tary, John  Brant.  195  Broadway.  New  York. 

Pennsylvania  State  Street  Railway  Association,  Secretary, 
John  Ruth. 

Vermont  Electrical  Association,  Secretary.  C.  C.  Wells,  Middle- 
bury,  Vt. 

U.  S.  Military  Telegraph  Corps,  Secretary  J.  E.  Pettit,  Postal 
Telegraph  Company,  Chicago,  111. 


Test  of  the  Clare  Storage  Battery. 

An  interesting  and  successful  trial  of  electric  storage  batteries 
was  made  recently  at  Quincy,  Mass.,  where  the  Consolidated  Storage 
Batteries  Company  of  New  Jersey  conducted  tests  on  the  new  Clare 
battery,  invented  by  James  P.  Clare.  The  tests  on  the  Clare  cell 
were  made  in  running  a  25-foot  electric  launch  of  the  standard 
type,  furnished  by  the  Electric  Launch  Company,  and  were  con- 
ducted for  Mr.  Wallace  Downey,  of  the  Townsend  &  Downey 
Ship  Building  &  Repair  Companj-,  of  Shooter's  Island,  X.  Y.,  under 
the  direction  of  Dr.  Louis  Bell,  Prof.  Louis  Duncan,  who  recently 
took  charge  of  the  department  of  electrical  engineering  at  the 
Massachusetts  Institute  of  Technology,  and  Mr.  J.  H.  Hampton, 
of  the  Downey  Company. 

The  battery,  weighing  1,870  poimds,  drove  the  launch  41.74 
miles  at  the  rate  of  5.59  miles  per  hour.  In  order  to  compare  the 
Clare  cells  with  a  standard  cell  on  the  market  to-day,  the  launch 
was  first  taken  out  on  August  28th  with  such  a  battery,  furnished 
with  the  launch  when  purchased.  This  battery  consisted  of  44 
nine-plate  cells,  weighing  in  the  aggregate,  1,320  pounds,  and  drove 
the  launch  24.8  miles  at  an  average  rate  of  4.88  miles  per  hour. 
When  the  launch  finished  her  run,  the  battery  was  practically 
"dry,"  and  the  cells  were  delivering  current  at  the  rate  of  1.63 
volts  each. 

The  test  with  the  Clare  cells  were  made  under  practically  the 
same  weather  conditions  and  with  the  identical  passengers.  The 
Clare  battery  consisted  of  44  cells  weighing  1,870  pounds,  an  addi- 
tion in  the  launch's  load  of  550  pounds,  which  was  responsible  for 
a  corresponding  increase  of  the  wetted  surface.  But  in  spite  of 
the  added  weight  and  increased  wetted  surface  the  launch  covered 
41.74  miles  in  7  hours  and  27  minutes,  an  average  rate  of  5.59  miles 
per  hour ;  and  when  the  run  was  finished  the  cells  were  delivering 
the  current  under  1.75  volts  each,  which  means  that  the  laimch 
would  have  run  se\eral  miles  farther  before  the  voltage  in  the  cells 
was  brought  down  to  1.63  volts. 

The  result  of  the  test  showed  that  the  weight  per  mile  of  endur- 
ance was  about  44  pounds  for  the  Clare  cell  as  against  about  54 
pounds  for  the  competing  cell.  The  representatives  of  the  Con- 
solidated Storage  Batteries  Company  stated  that  the  test  was  in 
no  sense  made  against  any  particular  cell,  but  they  claim  that  the 
weight  of  the  Clare  cell  per  ampere-hour  is  less  than  half  that  of 
the  best  lead  grid  cells  now  on  the  market. 

The  electric  launch  on  which  these  trials  were  made  was  23  feet 
and  5  feet  8  inches  beam  on  the  waterline,  with  about  3  feet  draft. 
She  was  fitted  with  a  3-hp  standard  launch  motor,  driving  a  3- 
bladed  bronze  screw,  of  7  inches  radius  and  composite  pitch,  at 
about  700  r.  p.  m.  When  the  launch  was  purchased  for  the  tests 
she  had  made  less  than  100  miles  in  all  with  the  battery  with  which 
she  was  equipped,  and  prior  to  the  first  trial  the  battery  was  care- 
fully worked  up  to  good  condition  electrically,  and  was  in  excellent 
general  order.  The  launch  had  rather  coarse  lines,  which  accounts 
for  the  moderate  general  speed  in  both  trials. 

The  Clare  battery  was  tested  after  13  regular  discharges,  subse- 
quent to  the  forming  run,  and  was  not  considered  to  be  up  to  its 
ultimate  capacity.  • 

The  weather  in  the  two  trials  was  favorable,  with  fairly  smooth 
sea  and  with  conditions  of  wind  and  tide  closely  uniform.  In 
each  test  the  boat  was  driven  twice  through  severe  adverse  tides 
in  Hull  Gut.  a  spot  notorious  all  along  the  New  England  coast. 
The  fundamental  purpose  of  the  experiments  was  to  demonstrate 
that  the  Clare  eel!  with  a  construction  especially  planned  to  avoid 
deterioration  through  service,  could  still  more  than  hold  its  own 
in  weight  efficiency  as  compared  with  even  the  lightest  standard 
forms  of  lead  grid  battery.  Hence  the  same  boat  motor,  screw  and 
general  equipment  was  retained  intact  in  both  trials,  the  battery 
alone  bring  charged. 


Gantry  Traveling  Crane   Equipment   at   the  Sandy 
Hook   Proving  Grounds. 


.\  Gantry  traveling  crane  cqviipmcnt.  installed  at  the  U.  S.  Or- 
dnance Proving  Grounds,  at  Sandy  Hook.  N.  J.,  for  lifting  and  trans- 
porting the  heavy  guns  stationed  there  from  point  to  point  with 
rapidity,  safety  and  ease,  has  heretofore  been  operated  by  hand, 
requiring  at  times  as  many  as  twelve  men  for  this  purpose.  As  this 
was  a  slow  and  expensive  means  of  operation,  it  was  decided  to 
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equip  the  crane  and  car  with  electric  motors,  and  the  work  was  in- 
trusted to  Mr.  E.  R.  Knowles,  to  whom  we  are  indebted  for  the 
following  particulars  concerning  this  installation : 

The. former  electrical  generating  plant,  which  had  been  used  ex- 
clusively for  lightmg  the  various  buildings,  was  remodelled  and 
apparatus  added  to  bring  it  up  to  the  requirements  of  the  new 
installation.  The  two  old  fire-tube  boilers  have  been  retained  and 
an  additional  one  of  50-hp  capacity  has  been  installed  by  Blake  & 
Williams,  New  York,  who  also  furnished  and  installed  all  of  the 
steam  piping  and  other  auxiliary  steam  appliances.  Both  of  the 
old  engines  will  shortly  be  removed,  as  the  machine  shop  power  will 
be  supplied  by  electric  motors,  and  the  dynamo  used  in  charging 


FIG.    I. — GENERATING   PLANT,    SANDY    HOOK    PROVING   GROUNDS. 

the  storage  battery  will  be  either  replaced  by  a  modern  motor  gen- 
erator or'  will  be  direct  connected  to  a  motor. 

Two  new  40-hp  Payne  automatic  engines  supply  power  for  two 
new  direct-connected  generators.  These  engines  are  supplied  with 
steam  at  80  lbs.  pre?sure,  and  run  at  230  r.  p.  m.,  the  variation  be- 
tween no  load  and  full  load  being  less  than  two  per  cent. 

The  generators,  which  were  furnished  by  the  C.  &  C.  Electric 
Company,  are  each  of  25-kw  capacity,  250  volts,  over-compounded 
for  a  drop  of  3  per  cent.,  and  provided  with  an  equalizing  connec- 
tion for  parallel  working.  They  operate  sparklessly  at  all  loads, 
and  require  no  shifting  of  the  brushes  for  any  change  in  current 
consumption.  The  same  company  also  supplied  and  installed  all  of 
the  motors  referred  to  hereafter. 

Fig.  I  gives  a  good  idea  of  the  appearance  of  the  generating  plant. 
The  200,ooo-cm.  generator  leads  are  lead- 
covered  and  carried  in  ducts  under  the  floor 
to  the  switchboard,  shown  in  the  back- 
ground, which  was  manufactured  by  the 
Walker  Electric  Company,  of  Philadelphia, 
Pa.,  after  designs  prepared  by  Mr.  Knowles. 
It  is  arranged  in  three  panels,  one  each  for 
the  generators,  lighting  and  power.  The 
lighting  panel  is  yet  to  be  connected  to  the 
battery-charging  set,  but  the  power  panel 
distributes  current  to  the  pole  line  running 
to  the  crane. 

The  pole  line  consists  of  two  feeders, 
each  of  200,000  cm.  cross-section,  supported 
20  inches  apart  on  chestnut  poles,  30  feet 
long.  Precaution  had  to  be  taken  to  set 
the  poles  extra  deep,  and  at  several  places 
guying  was  necessary  to  guard  against 
trouble,  due  to  shifting  of  the  sands. 

The  general  operation  of  the  crane  equip- 
ment proper  will  be  explained  with  refer- 
ence to  Figs.  2  and  3.  At  one  side  of  the 
picture  are  the  bomb-proof  embankments, 
and  at  the  other,  gun  emplacements. 

Between  these  two  elevations  the  tracks 
are  located,  on  which  the  car  runs  which  carries  the  Gantry  crane. 
Certain  distances  apart,  transverse  tracks  are  laid  on  top  of  the  two 
embankments,  and  the  crane  can  move  along  these  in  either  direction 
after  it  has  been  run  off  the  main  car,  when  it  is  desired  to  transport 
a  gun  from  one  point  of  the  embankment  to  another. 

The  feeder  junction  box,  is  located  at  the  forward  end  of  the 


gun  emplacement,  and  from  that  point  two  Xo.  0000  trolley  wires, 
having  a  figure  eight  cross-section,  are  run  in  a  recess  about  5  in.  x 
7  in.,  cut  into  the  side  of  the  emplacement. 

The  car  carrying  the  crane  is  equipped  with  two  trucks,  each  carry- 
ing a  7j^-hp  C.  &  C.  series  motor,  wound  for  112  volts  and  a  speed 
of  900  r.  p.  m.  These  two  motors  are  connected  in  series,  and  are 
operated  by  a  Cutler-Hammer  controller,  shown  on  the  front  part 
of  the  car  platform.  The  controller  cylinder  carries  the  forward 
i-nd  reverse  contacts,  there  being  no  separate  reversing  c>'linder. 
When  the  handle  is  in  a  central  position,  the  current  is  off  and  there 
;ire  the  same  number  of  speeds  available  in  either  direction.  This 
feature  is  embodii;d  in  all  controllers  in  use  on  the  equipment. 

The  current  is  collected  from  the  trolley  wires  by  two  sets  of 
trolleys,  one  at  each  end  of  the  car,  connected  in  multiple  so  as  to 
prevent  the  possibility  of  the  car  being  without  current  at  a  time 
when  it  passes  a  crossing.  The  distance  across  the  latter  is  always 
less  than  the  distance  between  the  two  sets  of  trolleys,  so  that  be- 
fore one  trolley  leaves  the  trolley  wire  on  one  side  of  the  crossing, 
the  other  trolley  has  made  contact  with  the  wire  on  the  other  side. 
To  enable  this  to  be  done  and  also  to  permit  of  the  car  being  run 
in  either  direction  without  having  to  reverse  the  position  of  the 
trolleys,  the  latter  are  supported  in  a  horizontal  position,  perpen- 
dicular to  the  side  of  the  car  between  two  heavy  springs  which  per- 
mit them  to  take  a  position  to  either  side  of  the  perpendicular.  This 
method,  devised  by  Mr.  Knowles,  has  proved  a  pronounced  success. 
No  mechanical  brakes  are  provided  on  the  car,  as  it  can  be  stopped 
almost  instantly  by  bringing  the  conti-oller  handle  to  the  first  re- 
verse position. 

The  crane  proper,  which  has  a  capacity  of  80  tons,  and  was  built 
by  the  Shaw  Electric  Crane  Company,  of  Muskegon,  Mich.,  is 
mounted  on  tracks  running  across  the  car  platform.  It  is  operated 
by  two  7H-hp  motors,  connected  in  series.  Double  speed  reduction 
by  means  of  gear  wheels  allows  the  motors  to  be  run  at  a  high  speed, 
which  in  turn  insures  light  motor  frames.  The  hoisting  apparatus 
is  operated  by  two  7^-hp  motors,  connected  in  series,  and  mounted 
on  the  frame  of  the  Gantry  crane,  as  shown. 

The  controllers  for  operating  these  motors,  as  well  as  the  one  for 
a  i^-hp,  225-volt  motor  of  400  r.  p.  m.,  mounted  on  the  crane 
frame  and  operating  the  over-head  traveler  by  means  of  chain  gear- 
ing, are  all  mounted  on  the  crane  platform  next  to  the  car  con- 
troller, so  that  it  requires  only  one  man  to  operate  the  entire  equip- 
ment. This  greatly  cheapens  and  simplifies  the  operation  and  as- 
sures rapid  action,  the  saving  of  time  by  this  method  over  the 
manual  method  formerly  employed  being  about  75  per  cent. 

An  ingenious  method  has  been  devised  for  electrically  connecting 
the  crane  with  the  car  and  to  prevent  the  cable  from  becoming  slack 


FIGS.  2  AND  3. — TRAVELING  CRANE. 

when  the  crane  is  run  oflf  the  car  to  either  side  of  it.  One  end  of 
a  two-strand  elliptical  cable  is  firmly  attached  to  a  single  sheave 
drum,  located  on  the  frame  of  the  crane;  the  other  end  passes  be- 
tween two  curved  guides  in  the  floor  of  the  car,  and  is  connected 
to  the  main  feeder  circuit  below  the  car  platform.  The  drum  is 
provided  with  two  contact  rings,  to  wh'ch  the  two  conductors  are 
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connected,  and  two  carbon  brushes  lead  the  current  from  the  rings 
to  the  crane  controllers.  The  drum  is  so  counterweighte<i  that  all 
slack  in  the  cable  is  taken  up  as  the  crane  moves  off  or  back  to  its 
position  on  the  car  from  either  direction.  The  counterweight  cable 
is  wound  on  a  pulley  external  to  the  cable  drum,  and  passes  up  to 
the  top  of  the  counterweight  guide.  This  de^-ice  enables  the  cable 
to  lie  flat  on  the  car  platform  and  embankments  when  the  crane 
is  run  off  in  either  direction. 

In  order  to  prevent  the  crane  from  being  run  off  the  embankment, 
reversing  switches  are  mounted  on  the  lower  part  of  the  crane 
frame,  and  are  tripped  by  track  clamps  fastened  to  the  rails  at  a 
safe  distance  from  the  end. 


Electric  Light  Plant  in  Department  Store. 


A  new  electric  light  plant  has  just  been  completed  at  the  Koch 
department  store,  West  125th  St.,  New  York  City,  under  the 
supervision  of  Mr.  George  Nissenson,  chief  engineer  of  the  H. 
C.  F.  Koch  &  Co.,  who  both  designed  and  supervised  the  con- 
struction of  the  plant. 

In  view  of- the  fact  that  the  building  is  thoroughly  fireproof, 
being  constructed  of  iron  beams  and  corrugated  steel  arches, 
and  that  all  wiring  was  to  be  exposed,  a  problem  was  presented 
in  securing  the  conduit  pipes  to  the  ceiling  in  such  a  manner 
as  to  form  both  a  safe  and  ornamental  construction,  which  latter 
quality  is  almost  a  necessity  in  the  wiring  of  a  department 
store.  The  same  difficulty  was  encountered  in  laying  out  piping, 
as  any  clumsy  or  awkward  arrangement  would  mar  the  appear- 
ance of  the  store.  This  was  overcome  by  arranging  the  pipes 
in  symmetrically  ornamental  figures,  thus  in  reality  adding  10 
the  good  appearance  of  the  ceiling. 

To  meet  the  case,  Mr.  Nissenson  designed  a  ball-shaped  cast- 
ing and  beam  clamp,  shown  in  the  accompanying  illustration. 
It  is  provided  with  four  openings  at  right  angles  to  each  other, 
and  large  enough  for  a  half-inch  conduit  pipe  to  pass  through. 
At  the  top  is  an  opening  drilled  and  tapped  for  a  quarter-inch 
bolt,  which  serves  as  a  tightening  screw  to  the  clamp.  From 
the  accompanying  sketch  it  will  be  seen  that  the  construction 
is  one  both  satisfactory  and  ornamental. 

A  new  switchboard  has  also  been  installed  with  all  modern 
appliances.  The  plant  formerly  consisted  of  a  number  of  small 
units  driven  by  high-speed  engines.  In  his  design  for  the  new 
plant,  Mr.  Nissenson  substituted  for  these  groups  a  single  large 


vere  test.  Mr.  Nissenson  considers  that  the  main  floor,  which 
is  equipped  with  the  Continental  arc  lamps,  is  far  superior  as  to 
lighting  to  any  store  in  the  city.  The  light  is  well  distributed  and 
diffused,  which  are  important  considerations  in  an  establishment  of 
this  character. 


Lathe  Grinding  Attachment. 


The  accompanying  illustrations  show  two  different  styles  of 
a  grinding  attachment  for  lathes,  made  by  L.  S.  Heard  &  Son, 
Barre,  Ma??.  This  attachment,  in  connection  with  the  lathe, 
forms,  in  fact,  a  universal  cutter  and  reamer  grinder,  and  is  ex- 
ceptionally handy  machine  for  use  in  keeping  such  tools  in  per- 


riG.    I. — GRINDING    ATT.^CHMENT. 

feet  condition.  One  style  is  friction  driven  by  means  of  a  fric- 
tion f-oll  running  on  the  large  step  of  a  cone,  and  the  other  style 
is  electrically  driven.  This  attachment,  as  will  be  seen,  is 
mounted  on  the  tool  block  of  the  lathe  and  can  be  swivelled  in 
any  direction  in  a  horizontal  plane.  The  grinding  spindle  can 
also  be  swung  to  various  angles  in  a  vertical  plane  so  that  the 
wheel  can  be  presented  to  the  work  at  practically  any  desired 
angle.     An  extension  may  be  fitted  to  carry  a  small  wheel  for 


BKAM    CLAMP. 

unit  belted  to  a  Fishkill  Corliss  engine,  and  arranged  the  phut 
to  run  partly  condensing  and  partly  non-condensing  in  order 
to  obtain  the  feed  water  at  a  high  temperature  and  secure 
greater  economy. 

An  innovation  introduced  info  the  store  by  Mr.  Nissenson  is 
the  Continental  arc  lamp  manufactured  by  the  Hclios-Upton 
Company,  of  Philadelphia,  which  was  adopted  only  after  a  se- 


FIG.    2. — GRINDING    ATTACHMENT. 

internal  grinding.  The  machine  is  simple  to  adjust,  and  ac- 
curate in  results.  In  the  arrangement  for  electric  driving,  the 
motor  is  mounted  over  the  grinding  spindle  and  swivels  with  it. 
This  method  of  mounting  the  motor  over  the  spindle  rather 
than  building  it  around  the  grinding  spindle  gives  four  bear- 
ings for  the  work  that  two  would  otherwise  have  to  do  and 
makes  the  machine  much  more  universal  in  its  range. 
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Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— There  was  a  good  demand 
for  money,  the  closing  rates  being  6  per  cent,  for  60  days,  and  S^a6 
per  cent,  for  four,  five  and  six  months.  Owing  to  uncertainty 
about  the  financial  outlook,  and  liquidation  by  large  speculators, 
the  stock  market  was  nervous  and  depressed.  Bear  operators  were 
also  active  and  all  stocks  shared  in  the  downward  tendency.  Among 
the  industrials.  Amalgamated  Copper  was  conspicuous,  but  a  greater 
effect  was  produced  on  the  general  market  by  the  heaviness  of  the 
United  States  Steel  stocks.  The  ^'curb"  showed  a  continued  sagging 
tendency,  with  sharp  breaks  at  times,  and  closing  prices  at  about  the 
lowest.  Tractions  and  electrics  shared  in  the  general  weakness  of 
the  market,  all,  however,  with  the  exception  of  the  two  Westinghouse 
issues,  closing  at  figures  above  the  lowest.  Brooklyn  Rapid  Transit 
closed  at  58,  being  a  net  loss  of  2  points,  but  3%  points  above  the 
lowest  figure.  Metropolitan  Street  Railway  lost  1^4  points,  closing 
at  136^,  the  price  during  the  week  ranging  between  135^  and  138. 
General  Electric  touched  175  at  one  time,  but  recovered,  and  closed 
at  181^,  representing  a  net  gain  oi  i]/i  points.  Westinghouse  com- 
mon closed  at  190,  and  preferred  at  200^,  representing  net  losses  of 
22  and  igy2  points,  respectively.  Western  Union  lost  1^4  points, 
closing  at  88j^.  Commercial  Cable  closed  at  178,  a  net  loss  of  2 
points.     Following  are  the  closing  quotations  of  November  18 : 


NEW 

Nov.  II.  Nov.  18 

American  Tel.  &  Cable..   90 

American   Tel.    &  Tel...  — 

American   Dist.   Tel 36 

Brooklyn    Rapid    Transit.   59}^ 

Commercial  Cable   — 

Electric    Boat    20 

Electric  Boat  pfd 35 

Electric   Lead   Reduc'n.  .  — 

Electric    Vehicle     4 

Electric  Vehicle  pfd....    10 


160 
.34 
58 '.1 


35   ^ 

4 


YORK. 

Nov.  II.  Nov.  18. 

General    Electric    177         178 

Hudson   River  Tel — 

Metropolitan    St.    Ry 136; 

N.  E.  Elec.  Veh.  Trns..  — 
N.  Y.  &  N.  J.  Tel....  163 
N.  Y.  E.  V.  T.  Co.  . . .  loyi 
Tel.   &  Tel.   Co.  Am....  — 

Western  Union  Tel 89 

Westinghouse     Com 199 

Westinghouse    pfd 201 


137^ 
Vie 


S8H 
197 
200 


BOSTON. 


Nov.  II.  Nov.  18.  Nov.  II.  Nov.  18. 

American    Tel.    &    Tel.. 161         161 J4  Western  Tel.  &  Tel.  pfd  99  99 

Cumberland   Telephone.  .125  —  Mexican   Telephone    ....      2%  2 

Edison  Elec.  Ilium 265^^       —  New  Eng.  Telephone. ...  137         I3SJ4 

General    Electric    178  —  Westinghouse    95  97 

Western  Tel.   &   Tel....  27  25  Westinghouse  pfd 95         103 

PHILADELPHIA. 

Nov.  II.  Nov.  18.  _  Nov.  II.  Nov.  18. 

American    Railways 54 J4       53-34  Phila.  Traction    98  98 

Elec.   Storage  Battery...   81*         80  Phila.    Electric    814         8J4 

Elec.    Storage    Bat'y   pfd  —  —  Pa.   Elec.  Vehicle —  — 

Elec.   Co.   of  America...     g]4         9l4  Pa-    Elec.    Vehicle   pfd..  —  — 


CHICAGO. 


Nov.  II.  Nov.  t8. 


Nov.  II.  Nov.  18. 


Central  Union  Tel —  —  National  Carbon  pfd....  100  — 

Chicago  Edison   174  —  Northwest    Elev.    Com..  —  — 

Chicago    City    Ry 210  210  Union    Traction     15  15 

Chicago    Tel.    Co —  —  Union    Traction    pfd...   45  45 

National  Carbon —  — 

*  Asked. 

KANSAS  CITY  INDEPENDENT  TELEPHONE.— The  Ger- 
mania  Trust  Company,  of  St.  Louis,  has  completed  a  deal  by  which 
it  will  finance  the  Kansas  City  Home  Telephone  Company,  incor- 
porated under  the  laws  of  Missouri  for  $3,000,000.  The  new  tele- 
phone company  will  enter  the  field  as  an  independent  concern  and 
will  probably  occupy  the  same  prominence  in  Kansas  City  as  does 
the  Kinloch  Company  in  St.  Louis.  Of  the  authorized  capital, 
$1,700,000  will  be  issued  and  $1,700,000  of  an  authorized  issue  of  5 
per-cent.,  twenty-year  gold  bonds  will  be  given  in  payment  for  the 
completion  of  the  system.  Construction  work  on  the  telephone  sys- 
tem has  commenced,  but  the  princioal  work  up  to  date  has  been 
the  soliciting  of  contracts.  The  company  is  actively  engaged  in 
securing  subscriptions  for  its  service  on  a  basis  of  three-year  con- 
tracts, to  date  from  the  commencement  of  the  service.  Up  to  Sep- 
tember 26  it  had  secured  bona  fide  subscription  contracts,  business 
and  residence,  to  the  number  of  5-549.  representing  a  business  of 
about  $264,860  per  annum.  The  officers  of  the  company  are  Joseph 
J.  Helm,  of  Kansas  City,  president;  Henry  Koehler,  Jr.,  Kansas 
City,  first  vice-president;  E.  L.  Barber,  of  Wauseon,  Ohio,  second 
vice-president;  O.  C.  Snider,  of  Kansas  City,  secretary.  The  man- 
agement of  the  affairs  of  the  concern  will  be  largely  in  the  hands 
of  Messrs.  Koehler,  Heim  and  Barber,  the  voting  trustees. 

SNOQUALMIE  POWER.— The  Snoqualmie  Falls  and  White 
River  Power  Company,  which  has  been  incorporated  in  the  State 
of  Washington,  with  a  capital  stock  of  $2,000,000,  proposes  to 
transmit  electric  power  to  cities  extending  from  the  British  line 


to  Portland,  Ore.  The  present  plant  at  Snoqualmie  Falls  will 
supply  power  for  the  northern  part  of  the  district,  and  the  new 
water  power  plant  to  be  installed  near  Tacoma,  Wash.,  will  sup- 
ply power  for  Tacoma,  Portland  and  intermediate  points.  Chas. 
H.  Baker  and  his  associates  in  the  Snoqualmie  Falls  Power  Com- 
pany will  control  the  entire  system.  They  have  purchased  the 
water  rights  that  have  been  held  for  some  years  by  the  White 
River  Power  Company.  These  rights  were  originally  acquired 
by  persons  connected  with  the  Westinghouse  Electric  and  Manu- 
facturing Company,  and  the  Snoqualmie  Power  people  have  held 
an  opticn  on  the  property  ever  smce  they  bought  the  machinery 
for  their  original  plant.  Water  will  be  diverted  from  White 
River  and  conducted  to  Lake  iapps,  where  an  immense  storage 
reservoir  will  be  located.  Thence  a  canal  will  carry  the  water  to 
a  high  bluff  near  Sumner,  which  is  about  nine  miles  from  Tacoma. 
With  the  available  head  of  water  obtained  12,500  hp.  can  be  de- 
veloped for  transmission. 

ALLIS-CHALMERS  COMPANY.— Bunnell,  Buchanan  &  Com- 
pany have  prepared  the  following  statement  relating  to  Allis-Chal- 
mers  Company :  "For  the  five  months  from  May  i  to  September 
30,  1902,  the  net  profit,  after  deducting  all  expenses  for  manufacture 
and  selling,  and  after  maKing  full  provision  for  depreciation  of 
buildings,  plant  and  machinery  and  for  possible  bad  debts,  have  been 
about  $700,000.  The  surplus  over  the  7  per  cent,  dividends  that  have 
been  paid  quarterly  since  the  organization  of  the  company,  and  that 
have  accrued  to  September  30,  1902,  amounts  to  about  $525,000.  The 
results  were  obtained  notwithstanding  that  the  plants  of  the  com- 
pany in  Chicago  were  seriously  affected  by  the  strike  of  the  machin- 
ists that  prevailed  during  all  that  period  of  operation,  except  the 
month  of  September  last.  The  removal  of  this  difficulty  and  the 
gradual  commencement  of  work  in  the  new  shops  at  West  Allis, 
affords  facilities  for  an  important  increase  of  business  and  promise* 
additional  profits  for  the  stockholders." 

PENNSYLVANIA  ELECTRIC  VEHICLE.— Frank  C.  Lewin 
secretary  of  the  Pennsylvania  Electric  Vehicle  Company,  says 
"The  sale  of  electrical  vehicles  will  show  a  very  substantial  increase 
over  last  year,  and  as  some  of  our  latest  carriages  are  higher  priced 
than  those  which  we  have  been  selling,  the  cash  receipts  from  sales 
for  1902  will  show  a  greater  increase  over  1901  than  the  number  of 
sales.  The  surplus  of  one  or  two  thousand  dollars,  which  we  hope 
to  announce  in  our  next  annual  report,  will  mean  more  than  the 
mere  figures  since  this  year  we  have  marked  down,  according  to 
present  conditions,  portions  of  our  property  which  have  been  depre- 
ciating for  some  time  but  which  were  carried  in  the  last  report  at  con- 
siderably higher  figures.  We  are  well  satisfied  with  the  showing 
this  year  so  far,  since  although  we  have  fully  recovered  our  actual 
money  loss  from  the  fire,  it  considerably  injured  our  business." 

DENVER  GAS  AND  ELECTRIC— Holders  of  a  large  amount  of 
stock  and  consolidated  bonds  of  the  Denver  Gas  and  Electric  Com- 
pany have  requested  Ashbel  P.  Fitch,  Warren  W.  Foster,  Anton  G. 
Hodenpyl,  Philip  Lehman,  Claude  Meeker,  E.  W.  Rollins,  Dennis 
Sullivan,  George  P.  Sheldon  and  Junius  M.  Stevens  to  act  as  a 
protective  committee  in  their  interests.  The  Trust  Company  of 
America,  New  York;  Micl  igan  Trust  Company,  Grand  Rapids,  and 
Ohio  Trust  Companj',  Columbus,  have  been  designated  as  deposit- 
aries who  will  receive  deposits  of  stock  and  consolidated  bonds,  in 
negotiable  form,  until  December  i,  and  will  issue  therefor  mgotiable 
receipts. 

BIRMINGHAM,  ALA.  ELECTRICS.— Since  the  Birmingham 
Railway,  Light  &  Power  Company  was  organized,  in  August,  1901, 
it  has  spent  $1,500,000  in  extensions  and  betterments,  and  will  spend 
$500,000  more  before  the  work  laid  out  is  completed.  The  street 
railway  company  has  relaid  its  tracks  with  heavy  rails,  and  has  in- 
creased its  mileage  from  90  to  105  miles.  The  company  has  received 
during  the  year  47  new  cars.  In  the  single  article  of  copper  wire  the 
comppny  has  expended  $300,000,  and  in  the  'tem  of  gas  main  exten- 
sions about  $250,000  has  been  expended- 

ST.  JOSEPH  ELECTRIC  EARNINGS.— The  earnings  of  St. 
Joseph  Railway,  Light,  Heat  and  Power  Company  for  two  calendar 
years    (1902  partly  estimated),   follow: 

1902.  1901.  Changes. 

Gross  $531,233        $461,254        Inc.     $69,979 

Expenses    280.508  238,815        Inc.      41.693 

Net $250,725        $222,439        Inc.     $28,286 

DIVIDEND.— The  directors  of  the  Kings  County  Electric  Light, 
Heat  &  Power  Company  have  declared  the  regular  quarterly  divi- 
dend of  1^/2  per  cent.,  payable  December  i. 
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MANHATTAN  ELEVATED.— The  Manhattan  Railway  Com- 
pany last  week  made  public  its  annual  report  for  the  year  ended 
September  30  last.  The  year  was  a  verj-  prosperous  one.  The  num- 
ber of  passengers  carried  was  223,427,283,  an  increase  of  29,274,967 
for  the  year. 

The  financial  statement  shows  : 

1902.  1901. 

Earnings  from  operation $11,067,746.33        $9,620,563.98 

Operating  expenses    5o45,395-24  5.328,649.04 

Net   earnings    $5,522,351.09        $4,291,914.94 

Other  income   515,800.00  835,308.32 

Gross  income   $6,038,151.09        $5,127,223.26 

Interest    on    bonds 1,809,680.92  1,809,680.92 

Taxes    902,408.14  873.451.23 

Total  interest  and  taxes $2,712,089.06        $2,683,132.15 

Net  income   '. 3,^26,0^)2. o^i  2,444.091.1 : 

Dividends.  4%  on  $48,000,000 1,920,000.00  1,920,000.00 

Surplus    for    year $1,406,062.03  $524,091.11 

Surplus  balance,  profit  and  loss,  Sep- 
temper   30,    '00 4,442,265.41 

Surplus  balance,  profit  and  loss,  Sep- 
tember  30.    '01 4,966,356.52  

Surplus  balance,  profit  and  loss  ac- 
count           $6,372,418.55        $4,966,356.52 

Speaking  of  the  afifairs  of  the  company,  the  report  of  President 
Gould  says:  "The  statement  of  operations  for  the  past  year,  show- 
ing an  increase  of  over  29,000,000  in  the  number  of  passengers  car- 
ried, and  a  decrease  in  the  operating  ratio,  is  an  encouraging  indi- 
cation that  the  results  which  were  predicted  when  the  stockholders 
decided  to  equip  the  system  with  electricity  will  be  more  than  real- 
ized, particularly  as  only  one-half  the  lines  have  been  under  full 
electric  operation  since  September  15  last,  and  that  the  high  cost  of 
fuel  has  materially  increased  the  expenses.  Since  the  last  an- 
nual meeting  substantial  progress  has  been  made  with  the  new 
equipment.  The  Second  and  Third  Avenue  lines  have  been  com- 
pleted, with  608  cars  in  operation.  The  Sixth  and  Ninth  Avenue 
lines,  on  which  eighty  cars  arc  now  running,  should  be  finished  not 
later  than  April  i,  1903." 

SUSQUEHANNA  POWER.— The  purchase  of  the  $2,000,000  of 
common  stock  of  the  United  Electric  Light  &  Power  Company,  of 
Baltimore,  from  the  United  Railways  and  Electric  Company  by  a 
syndicate  acting  through  the  Continental  Trust  Company  was  com- 
pleted last  week.  For  the  stock,  which  constitutes  the  entire  issue, 
$900,000  is  to  be  paid  on  or  before  January  15,  1903.  The  purchase 
of  the  control  of  the  light  and  power  company  practically  assures 
the  launching  of  the  great  Susquehanna  River  electric  power  de- 
velopment project  by  the  syndicate.  There  are  to  be  three  develop- 
ments, that  will  cost  between  $10,000,000  and  $12,000,000,  and  two 
years  will  be  rc(|uircd  to  complete  the  work,  the  purpose  being  to 
supply  motive  power  for  the  street  railway  system  of  Baltimore, 
to  supply  electricity  for  lighting  the  streets,  and  for  general  power 
and  heating  purposes. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— A  more  satisfactory  state  of  trade 
can  hardly  be  imagined,  according  to  reports  received  by  the  mer- 
cantile agencies.  Hradstrcct's  says:  "Trade,  industry  and  trans- 
portation continue  pctivc  despite  the  drawbacks  caused  by  the  warm 
weather,  scarcity  of  fuel  and  car  and  motive  power  shortages." 
Cold  weather  is  needed  to  stimulate  consumption  of  heavy  winter 
goods  from  retailers'  hands,  whatever  complaint  there  is  heard  re- 
garding collections  being  attributed  to  this  cause.  Holiday  goods 
arc  in  exceptionally  active  demand,  the  outlook  being  that  distri- 
bution, far  in  cxci's%  of  any  previous  year,  will  be  realized.  More 
than  usual  activity  is,  however,  noted  ui  spring  goods,  which  arc 
being  ordered  more  freely  than  in  average  years.  This  is  t.ikcn 
to  indicate  widespread  confidence  in  a  prosperous  condition  next 
year.  Little  or  no  improvement  is  noted  in  the  fuel  situation,  which 
greatly  affects  iron  and  steel  manufacturers,  many  of  whom  are  re- 
ported discouraged  by  their  inability  to  fill  orders  now  on  their 
books.  The  scarcity  of  fuel  keeps  many  furnaces  idle,  and  the  pig 
iron  demand  is  in  excess  of  production  Structural  material  mills 
are  very  active,  being  sold  five  or  six  tnonths  ahead,  and  the  coun- 
try's rail  production  is  said  to  be  practically  sold  up  to  September. 
1903.  The  hunber  trade  is  quite  active,  notwithstanding  the  ad- 
vanced stage  of  the  season,  and  the  only  complaint  is  as  to  the  back- 


ward deliveries.  From  all  over  the  country  come  complaints  of 
congestions  in  railroad  tonnage,  affecting  the  movement  of  crops 
eastward  and  of  merchandise  to  the  West.  Gross  railway  earnings 
naturally  show  increases  over  a  year  ago,  those  for  the  full  month 
of  October  indicating  a  gain  of  over  6  per  cent,  on  the  corresponding 
month  last  year,  which  was  a  record-breaker  in  this  respect.  The 
disturbed  condition  of  the  stock  market  exercised  an  adverse  influence 
on  the  copper  market,  and  buyers  were  reluctant  to  enter  into  any 
obligations.  Transactions  were  few  and  prices  showed  a  decline. 
The  closing  quotations  were  iij/2aii^  cents  for  Lake,  iij^aii^ 
cents  for  electrolytic  in  cakes,  wire  bars  or  ingots,  iiaiij^  cents  for 
cathodes,  and  ii>4aiif^  cents  for  casting  stock.  The  number  of 
business  failures  for  the  week  ending  November  13,  as  reported  by 
Bradstrcct's,  aggregated  205  as  against  148  the  previous  week,  and 
213  the  same  week  last  year. 

EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following  are 
the  exports  of  electrical  materials  and  machinery  from  the  port  of 
New  York  for  the  w  eek  ended  November  8 :  Azores — i  pkg.  material, 
$119.  Antwerp — 19  pkgs.  material,  $2,427;  182  pkgs.  machinery, 
$2,575.  Argentine  Republic — 19  pkgs.  machinery,  $340.  Bristol — ^4 
pkgs.  material.  $290.  Bremen — 2  pkgs.  material,  $2,000.  British 
Australia — 2  pkgs.  machinery,  $156;  38  pkgs.  material,  $832.  British 
East  Indies — 15  pkgs.  material,  $1,172.  Brazil — 6  pkgs.  material.  $122. 
British  Possessions  in  Africa — 148  pkgs.  material.  $7,245.  British 
West  Indies — 9  pkgs.  material,  $130;  31  pkgs.  machinery.  $2,581. 
China — 107  pkgs.  material,  $797.  Constantinople — 2  pkgs.  machinery, 
$1,000.  Cuba — 6  pkgs.  machinery,  $502;  14  pkgs.  material,  $583. 
Central  America — 2  pkgs.  material,  %22:  23  pkgs.  machinery.  $1,357. 
Colchester — 7  pkgs.  machinery,  $452.  Dutch  West  Indies — 8  pkgs. 
machinery,  $170.  Ecuador — 2  pkgs.  machinery,  $65.  Egypt — 6  pkgs. 
material,  ^2>-  Glasgow — 77  pkgs.  machinery.  $7,440;  3  pkgs.  material, 
$222.  Hong  Kong — 13  pkgs.  material,  $502;  4  pkgs.  machinery.  $217. 
Havre — 4  pkgs.  material.  $248.  Japan — 24  pkgs.  machinery.  $18,239; 
9  pkgs.  material,  $257.  Liverpool — 443  pkgs.  machinery,  $23.920 ;  32 
pkgs.  material,  $1,344.  London — 146  pkgs.  machinery.  $5.981 ;  80 
pkgs.  material,  $5,388.  Lisbon — i  pkg.  material,  $55.  Marseilles — 
25  pkgs.  machinery,  $1,260.  Mexico — 41  pkgs.  material.  $3,026;  lO 
pkgs.  machinery,  $1,469.  New  Zealand — i  pkg.  machinery,  $75; 
36  pkgs.  material,  $1,062.  Nova  Scotia — 18  pkgs.  material.  $595;  7 
pkgs.  machinery,  $600.  Newfoundland — 5  pkgs.  material,  $51. 
Odessa — i  pkg.  machinery.  $101.  Peru — 72  pkgs.  machinery,  $1,682. 
Philippine  Islands — 13  pkgs.  material.  $265.  Southampton — 16  pkgs. 
machinery,  $1,250;  5  pkgs.  material.  $420.  Stettin — 20  pkgs.  material, 
$3,500.  Uruguay — 3  pkgs.  machinery.  $88.  L'.  S.  Colombia — 26  pkgs. 
material,  $720. 

ENGINES  FOR  LIGHTING.— The  American  Sugar  Refining 
Company,  Jersey  City,  N.  J.,  has  recently  put  into  operation  a 
direct-connected  electrical  unit,  consisting  of  a  250  hp  engine  and 
alternating  dynamo.  The  generator  was  furnished  by  the  West- 
inghouse  Electric  &  Manufacturing  Company,  Pittsburg,  and  the 
engine  by  the  Ball  Engine  Company,  Erie.  Pa.  The  Bishop  &  Bab- 
cock  Company,  Cleveland,  has  recently  installed  an  electrical  unit, 
consisting  of  a  Westinghouse  alternator  direct-connected  to  an 
engine  built  by  the  Ball  Engine  Company.  The  Pennsylvania 
Railroad  Company  has  recently  started  at  its  Altoona,  Pa.,  shops, 
a  450-hp  engine,  built  by  the  Ball  Engine  Company,  being  the  fifth 
engine  furnished  by  the  Rail  Company  for  this  plant.  The  same 
company  has  recently  put  into  operation  at  its  Meadows,  N.  J.,  shop, 
a  direct-connected  unit  of  250  hp.  the  generator  being  furnished 
by  the  Westinghouse  Electric  &  Manufacturing  Company,  Pittsburg, 
and  the  engines  by  the  Ball  Engine  Company.  The  West- 
ern Packing  Company,  of  Denver,  Colo.,  has  recently  installed  two 
loo-kw  Crocker- Wheeler  generators,  direct-connected  to  Ball  en- 
gines, built  by  the  Ball  Engine  Company,  which  furnish  power  for 
both  light  and  elevator  service. 

BOILERS  FOR  ST.  LOUIS  FAIR— An  order  for  twenty-six 
large  boilers  for  use  on  the  World's  Fair  grounds  has  been  placed 
with  the  Springfield  Boiler  &  Manufacturing  Company  of  that  city. 
Thi.s  is  said  to  be  the  largest  order  for  steam  iKtilcrs  ever  secured 
by  an  inland  firm  in  this  country.  The  boilers  now  in  process  of 
construction  are  to  be  of  700  hp  each,  and  are  intended  for  the 
Union  Electric  Light  &  Power  Company,  which  concern  will  install 
them  in  the  lighting  plant  on  the  exposition  site.  The  boilers  will 
be  12  ft  in  diameter  and  24  ft.  long,  with  outer  shells  of  steel  i  3-32 
inches  thick.  They  will  be  of  the  marine  type  with  three  interior 
fire  boxes. 

AMERICAN  JESSOP  WORKS— A  telegram  from  Washington. 
Pa.  of  November  15  says:  The  big  American  plant  of  the  William 
Jessop  &  Sons'  Steel  Company,  of  Shefiicld.  England,  which  has 
been  in  the  course  of  construction  for  over  a  j-ear,  was  put  in  oper- 
ation last  night  for  the  first  time.  As  a  test  of  the  big  furnaces 
about  3.600  pounds  of  crucible  steel  was  made,  and  it  was  declared 
by  the  officers  to  be  of  the  fines:  qualitj*. 
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COMBINED  STEAM  AND  ELECTRIC  ROAD.— The  North 
Shore  Railroad  Company,  California,  which  is  reconstructing  the 
southern  portion  of  its  lines  as  an  electric  road,  has  decided  to 
locate  its  new  2,000-hp  electric  power  station  at  Alto,  near  the 
centre  of  the  electrical  division.  The  plans  have  been  completed 
for  a  one-story  brick  structure  with  a  three-story  tower,  for  tak- 
ing in  the  high  tension  leads  from  the  Bay  Counties  Power  Com- 
pany's system.  The  greater  part  of  the  steam  plant  will  be  held 
in  reserve,  while  motor  generators  operated  from  the  transmis- 
sion line  will  supply  direct  current  for  the  cars.  In  case  of  inter- 
ruption of  the  current  the  steam  plant  will  take  care  of  the  elec- 
tric railway  lines  and  also  the  lighting  and  power  circuits  of  the 
California  Central  Gas  and  Electric  Company,  extending  from 
San  Quentin  Prison  to  Sausalito,  the  terminus  of  the  railroad 
on  San  Francisco  Bay.  Contracts  have  been  closed  with  the  St. 
Louis  Car  Company  for  nine  motor  cars  and  12  trailers,  all  of 
large  size,  to  conform  with  the  standard  passenger  coaches  of  the 
railroad.  General  Electric  car  equipments  have  been  ordered, 
with  quadruple  motors.  Westinghouse  air-brakes  will  be  used, 
and  a  modern  block  signal  system,  will  furnish  protection  on  the 
lines  where  both  steam  and  electric  trains  are  to  be  operated.  A 
novel  feature  will  be  introduced  at  one  of  the  tunnels,  in  which 
450  electric  lights  will  be  installed  at  intervals  of  10  feet.  They 
are  to  be  so  arranged  that  as  the  train  passes  through  the  tunnel  it 
automatically  switches  on  the  lights.  As  they  will  be  placed  at 
the  level  of  the  windows  they  will  light  the  cars  brilliantly. 

ANDES  ELECTRIC  RAILWAY  PROJECT.— The  construction 
of  an  electric  railroad  across  the  Andes  is  again  projected,  there  being 
unlimited  water  power  available.  It  is  proposed  that  the  line  be  built 
from  Los  Andes  and  run  some  30  miles  to  the  foot  of  the  mountams ; 
then  ascend  to  Cumbre,  located  at  an  altitude  of  13,500  feet.  From 
Cumbre,  the  road  would  gradually  descend  on  the  Argentine  side 
and  connect  with  a  steam  railroad  running  to  Buenos  Ayres.  There 
are  no  American  bidders  for  the  construction  of  the  road,  but  there 
are  an  English  company,  a  French  syndicate  and  a  Chilian  group, 
each  of  whom  have  different  projects,  but  public  sentiment,  accord- 
ing to  private  advices  from  Chili,  is  now  in  favor  of  the  Government 
undertaking  the  work  on  its  own  account.  The  English  company, 
known  as  the  Transandine  Company,  holds  the  old  Clark  concession, 
and  is  represented  by  Grace  Bros.,  in  London,  which  concern  is  closely 
affiliated  with  W.  R.  Grace  &  Company,  Hanover  Square,  New  York. 
They,  however,  ask  f  r  an  amendment  in  the  concession,  namely,  that 
the  subvention  offered  by  the  Chilian  Government  should  be  payable 
as  sections  of  the  road  are  completed.  If  the  work  is  ultimately 
undertaken  by  the  Chilian  Government,  the  contracts  for  equipment, 
etc.,  will  most  likely  be  placed  through  Beeche,  Duval  &  Company, 
whose  New  York  offices  are  in  the  Broad  Exchange  Building,  25 
Broad  Street.  It  is  figured  that  the  cost  of  construction  and  equip- 
ping an  electric  road  will  mean  an  expenditure  of  about  $2,250,000, 
gold. 

ELBLIGHT  COMPANY  OF  AMERICA.— During  the  past  sum- 
mer Mr.  Russell  Spaulding,  who  has  been  very  active  in  the  concern 
from  the  start,  caused  to  be  incorporated  under  the  laws  of  the  State 
of  New  York,  the  Elblight  Company  of  America,  which  company 
has  purchased  from  the  National  Electric  Improvement  Company, 
all  its  good  will,  patents  and  assets,  of  every  nature.  Since  the  for- 
mation of  the  Elblight  Company  of  America,  there  have  been  formed 
various  sub-companies,  viz. :  The  Elblight  Company,  of  Pittsburg ; 
the  Cincinnati  Elblight  Company,  the  Elblight  Company,  of  Chicago, 
and  the  Elblight  Company,  of  California.  Besides  this  there  are  in 
process  of  formation  the  Elblight  Company,  of  Philadelphia;  the 
St.  Louis  Elblight  Company,  the  Elblight  Company,  of  Boston;  the 
Elblight  Company,  of  Denver;  the  Elblight  Company,  of  Oregon, 
and  the  Elblight  Company,  of  Canada.  The  remaining  territory  in 
the  United  States  has  been  allotted  to  over  fifty  agents,  whose  con- 
tracts are  subject  to  the  formation  of  sub-companies  in  their  district. 
The  Elblight  material  is  in  great  demand  for  decorative  lighting, 
temporary  work,  etc.,  and  Mr.  Spaulding  reports  that  the  company 
has  been  from  six  weeks  to  two  months  behind  orders,  owing  to  the 
call  for  its  lamps  and  cable  in  all  parts  of  the  country. 

IMPORTATION  OF  MATERIALS.— The  September  report  of 
the  Treasury  Bureau  of  Statistics  shows  that  the  importations  of 
manufacturers'  materials  in  the  nine  months  ending  with  Septem- 
ber, 1902,  were  not  only  larger  than  in  the  corresponding  period 
of  any  preceding  year,  but  formed  a  larger  percentage  of  the  total 
imports  than  on  any  preceding  occasion.  The  total  importation  of 
manufacturers'  materials  in  the  nine  months  ending  with  September, 
1902,  amounted  to  $325,771,211,  and  formed  46.39  per  cent,  of  the 
total  imports.  A  comparison  of  these  figures  with  those  for  the  cor- 
responding period  of  1890,  shows  an  increase  of  60  per  cent,  in  the 
importations  of  manufacturers'  materials  during  that  time,  the  total 
importation  of  manufacturers'  materials  in  the  nine  months  of  1890 
having   been   $206,724,960.     The   share    which    manufacturers'    ma- 


terials formed  of  the  total  imports  in  1890  was  only  33.03  per  cent, 
as  against  $46.39  per  cent,  in  the  corresponding  months  of  1902. 

CONTRACTS  PENDING  FOR  SYDNEY.— Contracts  are  ex- 
pected to  be  placed  almost  immediately  for  additional  equipment  to 
be  installed  in  the  central  power  station  of  the  Sydney  City  &  Sub- 
urban Tramways,  Sydney,  New  South  Wales.  The  existing  capacitj- 
is  fully  employed  by  the  lines  now  in  operation  and  further  ma- 
chinery is  required  in  connection  with  the  lines  nearing  completion 
and  to  furnish  power  to  work  considerable  extensions  which  have 
been  decided  upon.  The  present  plant  consists  of  Allis  engines  and 
General  Electric  generators.  The  value  of  the  contract  was  about 
$800,000.  The  lines  at  present  running  are  over  100  miles  in  length. 
It  is  expected  that  over  $1,000,000  will  be  expended  in  additional 
power  house  equipment,  trolley  poles,  car  equipments,  etc. 

INDIAN  CONTRACTS  PENDING.— Mr.  J.  Tata,  of  Bombay, 
one  of  the  richest  and  most  influential  men  in  British  India,  who  has 
been  on  a  visit  to  the  United  States  for  the  past  six  weeks,  sailed 
Tuesday  for  India.  While  he  has  not  placed  any  definite  contracts  in 
this  country  for  the  equipment  necessary  to  be  installed  in  the  two 
large  water-power  plants  which  he  and  his  fr'ends  are  projecting, 
and  to  which  some  reference  has  already  been  made  in  these  columns, 
it  is  anticipated  that  shortly  after  his  return  to  India  he  will  purchase 
considerable  American  machinery.  The  contract  for  a  4,000-light 
plant,  which  is  to  be  installed  in  the  large  hotel  Mr.  Tata  is  to  build 
in  Bombay  has  been  awarded  to  German  concerns.  The  dynamos 
will  be  built  by  the  Lahmeyer  Company,  of  Frankfort. 

THE  STANDARD  POLE  &  TIE  COMPANY,  44  Broad  Street, 
New  York  City,  advise  that  within  the  next  week  they  will  move 
their  North  Carolina  office  from  Maxton  to  Wilmington.  They 
have  had  their  office  in  Maxton  for  the  last  two  years,  but  it  now 
appears  that  it  will  be  more  to  their  advantage  to  have  this  office 
located  in  Wilmington.  Mr.  J.  W.  Davis,  who  is  the  manager  of 
that  office,  has  personal  charge  of  the  shipment  of  the  "Octagonal' 
and  "Juniper"  poles  from  that  section  and  has  supervision  also  over 
the  inspectors  who  inspect  personally  every  carload  of  material 
before  it  is  shipped.  All  communications  relative  to  the  purchasing 
of  material  should  be  addressed  to  the  New  York  office  of  the  com- 
pany in  the  future  as  in  the  past. 

STORAGE  BATTERY  FOR  CLEVELAND,  O.— A  battery  of 
chloride  accumulators  consisting  of  264  elements  capable  of  dis- 
charging at  the  rate  of  1,200  amperes  in  regulating  the  fluctuations, 
has  been  contracted  for  by  the  Cleveland  Electric  Railway  Com- 
pany. The  Electric  Storage  Battery  Company  will  install  this  bat- 
tery at  Windermere,  a  point  five  miles  from  the  power  house.  The 
battery  is  designed  not  only  to  care  for  the  fluctuations  on  the  line 
at  this  point,  but  to  maintain  the  voltage  during  the  hours  of  peak 
load.  It  is  also  intended  to  assist  in  carrying  the  load  on  the 
Euclid  Beach  line,  which  is  very  heavy  during  summer  months. 

TELEPHONY  FOR  ST.  PETERSBURG.— The  Journal  of  St. 
Petersburg,  of  October  26,  announces  that  the  city  has  decided  to 
equip  a  central  telephone  exchange  for  12,000  subscribers.  The 
Antwerp  Telephone  and  Electrical  Works  has  received  the  contract 
in  competition  with  several  others,  and  will  furnish  30  sections  of 
Kellogg  telephone  switchboard  of  the  central  energy  system.  The 
apparatus  is  to  be  built  at  Antwerp  and  Chicago,  and  the  installation 
work  will  be  done  by  V.  Saveliew  &  Co.,  of  St.  Petersburg.  The 
cost  of  the  apparatus  is  given   at  380,390  roubles. 

SCHOEN,  AUSTIN  &  COMPANY  have  established  themselves 
as  manufacturers'  agents  at  1218  Empire  Building,  Atlanta.  Ga. 
They  will  act  as  representatives  for  the  Safety  Insulated  Wire  & 
Cable  Company,  of  New  York,  and  as  special  sales  agents  fo-  the 
Wotton  Electric  &  Manufacturing  Company.  The  firm-  comprises 
Major  H.  B.  Austin,  who  has  long  been  prominent  in  Southern  trade, 
and  another  member  has  been  active  in  the  telegraph  and  telephone 
business.  They  will  include  practically  everything  except  dynamo 
electric  machinery. 

MORE  ELECTRIC  TRACTION  FOR  CUBA.— The  interests 
which  are  identified  with  the  Havana  Electric  Railway  Company,  of 
which  Mr.  C.  F.  Greenwood,  formerly  of  the  Consolidated  Traction 
Company,  of  Pittsburg,  is  the  general  manager,  are  reported  to  have 
obtained  franchi'ses  for  the  construction  of  about  100  miles  of  new 
lines  in  the  neighborhood  of  Havana. 

WESTINGHOUSE  ORDERS.— It  is  stated  that  the  British  West- 
inghouse Company  has  booked  contracts,  aggregating  $1,000,000,  for 
electrical  equipment  of  British  collieries,  where  the  mine  masters  have 
heretofore  demurred  at  the  introduction  of  machinery. 

VARIOUS  EQUIPMENT  WANTED  IN  SPAIN.— F.  H.  Bagge, 
14  Ronda  Universidad,  Barcelona,  Spain,  is  in  the  market  for  elec- 
trical equipment — particularly  street  railway  plant.  He  is  the  con- 
tractor for  the  Barcelona  &  San  Andres  Railway. 

EQUIPMENT  WANTED  IN  CHINA.— Takahashi  &  Company, 
of  Chefoo,  China,  are  reported  to  be  in  the  market  for  boilers,  en- 
gines, etc.,  to  be  installed  in  electrical  plants. 
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A.V.VISTON,  ALA.— Th*  Southern  Bell  Telephone  &  Telegraph  Company, 
will  build  a  new  line  from  Anniston  to  Montgomery. 

BIRMINGHAM,  ALA-— The  Alabama  and  Georgia  Long  Disunce  Telephone 
Company  has  been  bought  by  the  Southern  Bell  Telephone  Company  for 
$13,000.  The  lines  included  in  the  deal  extend  from  Gadsden  to  Sylacauga; 
from  Ironaton  to  Oxford;  Jaclctonville  to  Cave  Springs;  Oxford  to  Dcarmand- 
ville;  Dcarmandville  to  Chocaloca;  Chocaloca  to  Ueflin;  Dcartnandville  to 
Delat;   also   the  exchanges  at   Oxford  and   Piedmont. 

DOUGLAS,  ARIZ.— The  Texas  &  Western  Telegraph  &  Telephone  Company, 
capital  «tock  $300,000,  was  granted  a  permit  to  do  business  in  Texas. 

PARAGOL'LD,  ARK. — O.  Morseman  is  securing  subscriptions  for  the  stock 
of  the  Paragould  Telephone  Company,  whose  capital  stock  will  probably  be 
$30,000.     The  company  intends  to  build  a  line  into  Cardwell  and  Jonesboro. 

ARROYO  GRA.VDE.  CALIF.— The  Sunset  Telephone  Company  is  building 
m  line  from  this  place  to  Occano. 

SAN  FRANCISC<^>.  CALIF.— It  is  said  that  options  have  been  secured  en 
property  near  the  ocean  beach  at  San  Francisco  for  the  location  of  a  large 
wireless  telegraph  plant  by  the  Marconi  Wireless  Telegraph  Company,  of 
America.  It  i*  hoped  that  communication  will  be  esUblished  with  the  Ha- 
waiian  Islands  and  possibly   with   Alaska. 

JACKSONVILLE,  FLA. — A  4,000-foot  cable  has  been  laid  across  the 
channel  to  South  Jacksonville  to  connect  the  Southern  Bell  Telephone  lines 
with  St.  Augustine  and  Palatka.  The  St.  Augustine-Ialatka  line  has  recently 
been  completed. 

ATLA.NTA,  CA. — The  Southern  Bell  Telephone  Company  has  completed  a 
line  to  Clinton.  S.  C,  via  Athens  and  Elberfon,  Ga.,  on  towards  Columbia,  S.  C. 

AUGl'STA,  GA. — The  City  Council  has  granted  a  fifty-year  franchise  to  the 
Southern  Bell  Telephone  Company  to  erect  poles  and  lay  underground  con- 
duits for  wires  in  this  city.  The  Bell  Company  is  also  preparing  to  erect  a 
building  in   Augusta   for  an  exchange. 

OW  A.N  ECO,  ILL. — Owancco  ie  to  have  a  new  telephone  system  to  be  known 
u  the  Eaton   Bros.'   Telephone   Company. 

NEWTON,  ILL. — The  Jasper  County  Telephone  Company,  of  this  place,  has 
certified  to  an  increase  of  capital  stock   from  $5,000  to  $30,000. 

DANVILLE,  ILL. — The  Danville  Telephone  Company  has  been  granted  a 
franchise  to  construct  and  maintain  a  complete  conduit  system  in  this  place. 

ROCKFORD,  ILL. — The  Home  Telephone  Company,  of  Rockford,  now  has 
1,000  telephones  installed,  and  is  thus  up  to  the  number  required  by  its  fran- 
chise as  called   for  by  the  city  ordinance  before  compensation  can  be  charged. 

ANGOLA,  I.ND. — A  telephone  franchise  has  been  granted  the  Farmers' 
Telephone  Company. 

MANSON,  I.VD.— The  directors  of  the  Manson  Cooperative  Telephone  Com- 
pany, of  this  place,  will  construct  a  new  trunk  line  to  Mcchanicsburg  .ind 
Cyclone. 

NEWCASTLE,  IND.— The  Central  Union  Telephone  Company  has  added  a 
new  fifty-drop  section  to  its  switchboard  now  giving  it  a  .isodrop  board. 
It  has  about  480  telephones  in  use  at  the  present  time. 

MISMAWAKA.  I.\D.--Thc  telephone  system  and  service  between  this  city 
and  a  »corc  or  more  of  towns  and  cities  in  northern  Indiana  was  completed  en 
Nov.  $.  thus  making  complete  the  telephone  loop  from  central  Indiana  cities  to 
near  the  Michigan  line. 

INDIANAPOLIS.  IND.— The  services  of  the  tclepjioncs  were  largely  de- 
pended on  throughout  Indiana  during  the  week  in  the  gathering  of  election 
returnn  and  other  matters  relating  to  the  rtcent  election.  It  is  estimated  that 
the  receipts  of  the  telegraph  companies  were  from  one  half  to  two  thirds  less 
than  during  the  election  two  years  ago. 

MUNCIE,  I.ND.— Three  linemen,  employed  in  the  construction  of  a  new 
ttlephonc  line  into  Muncie  and  a  junk  dealer  are  under  arrest,  charged  with 
stealing  targe  quantilies  of  copper  wire.  They  confess  that  they  have  made  it  a 
bttsines*  of  stealing  copper  wire  from  telephone  and  tr.icfion  companies.  In 
Ibelr  t>oiBcssion  was  found  upwards  of  $joo  worth  of  copper  wire. 

LAFAYETTE.  IM).-The  Ufaycttc  Telephone  Company  has  filed  a  mortgage 
of$iso,ooo.  covering  its  plant,  syntrm  and  franchise,  for  the  purpose  of  making 
•xtcnsivc  improvements  and  extensions.  A  compete  common  battery  multiple 
•yttem  will  be  installed  and  other  improvements  made.  The  Ufayotfc  Loan 
and  TniM  Company  «ill  act  as  receiver  for  the  l>ond.holdert— the  mortgage  being 
executed  by  the  company  in   favor  of  the  bond  holder*. 

EMMF.TSnURG,  lA  -The  Palo  Alto  Telephone  Company  has  b«n  incor- 
poratrd  at  Kmmrtsburg  to  build  a  county  exchange. 

COON  RAPIDS.  lA.-Thr  Harrisjewrll  Telephone  Co.,  of  Coon  Raplda,  has 
changed  its  name   to  Coon  Rapids  Telephone  and  Electrical  Company. 

BO.XIIOLM.  lA.— The  farmers  and  husincM  men  of  this  place  have  or- 
ganiied  a  tricpbone  company  to  be  known  as  the  Grant  Center  Telephone 
Company. 

HUMHOLDT.  lA.-The  Humboldt  Mutual  Telephone  Company  haa  con- 
solidated with  the  Rural  Union  Telephone  Company,  of  Ottoaen.  Bradgate  and 
Livermore. 

GUTHRIE  CENTRE.  lA.-The  Iowa  Telephone  Company  has  secured  an 
exchange  at  Guthrie  Centre  with  an  independent  telephone  company,  and  is 
said  to  be  doing  the  same  thing  elsewhere,  with  a  view  to  strengthening  its  toll 
line   service. 


MOLINE.  KAN. — Dr.  J.  H.  Qose  has  formed  the  Elk  County  Telephojie 
Company,  with  a  capital  of  $100,000.  J.  H.  Qose,  C  F.  Plowman,  S.  C 
Hanna  and  others  are  interested. 

TURNER.  ME. — The  Hebron's  Home  Telephone  Company,  of  Turner,  haa 
been  chartered,  capital  $1,800.  President,  J.  L.  Bumpus,  Hebron;  treasurer, 
W.   H.  Berry,  East  Hebron,  Me. 

FREDERICK,  MD.— The  United  Telephone  Company,  which  recently  ab- 
sorbed the  Maryland  Telephone  Company,  of  Hagerstown,  will  build  a  ne* 
line  from  Boonsboro  to  Frederick. 

ATTLEEORO.  MASS. — The  Taunton  Telephone  Company  is  maldng  ar- 
rangements to  extend  its  line  from  Taunton  through  Norton,  Mansfield  and 
Attleboro,  and  intends  to  combine  these  four  places  into  one  big  district,  whidi 
will  be  managed  like  the  Providence  district  of  the  Providence  Telephone 
Company. 

MENOMINEE,  MICH. — The  Michigan  Telephone  Company  will  expend 
between  $4,000  and  $s,ooo  improving  the  telephone  service  in  Menominee. 

ALMA,  MICH. — A  contract  has  been  closed  by  the  Valley  Telephone  Com- 
pany of  this  place  to  build  a  line  south  from  Flint  to  Holly  and  ultimately  t0 
Detroit. 

JEFFERS,  MINN. — The  Amo  Telephone  Company  will  extend  its  line  into 
Jeffers   and   Windom. 

CANTON,  MO. — The  Bell  Telephone  Company  is  building  a  line  from  Edina 
to  Canton. 

KANSAS  CITY.  MO.— The  Pittsburg  Home  Telephone  Company,  capital 
$75,000.  has  been  incorporated  by  E.  N.  Rcaser,  Jas.  A.  Plattner.  E.  Chapman 
and  others. 

K.\.NSAS  CITY,  MO. — The  Home  Telephone  Company,  which  was  organised 
here  recently,  increased  its  capital  stock  from  $50,000  to  $3,000,000.  Gentle- 
men representing  the  St.  Louis  Trust  Company,  which  will  finance  the  new 
concern,  are  here  in  the  interest  of  the  company.  The  Home  Telephone  Com- 
pany got  its  franchise  by  agreeing  to  reduce  rates  something  like  50  per  cent 
In  the  last  three  months  the  company  has  spent  $250,000  in  constructing  the 
lines.  There  is  great  interest  in  the  rivalry  that  is  expected  to  follow  when 
the  new  company  is  in  the  field  against  the  present  telephone  company. 

BOZEM.\N,  MONT.— The  Rocky  Mountain  Bell  Telephone  Company  has 
let  the  contract  for  the  erection  of  a  telephone  line  from  Bozeman  to  Salestrille 

SOUTH  OMAHA,  NEB.— A  franchise  has  been  granted  to  the  Interttttc 
Independent  Company  to  construct  a  telephone  system  in  this  place. 

GRANT,  NEB— A.  S.  Clark.  A.  Van  Wegene  and  J.  L.  Putnam,  Omaha 
parties,  have  organized  the  Nebraska  Clark  .\utomatic  Telephone  Company. 
It    was   recently   incorporated    to    manufacture   and    operate   telephone   systema 

CANTERBURY  DEPOT,  N.  H.— The  Citizens'  Telephone  Company  is  build- 
ing a  line  between  East  Canterbury  and  Belmont. 

TILTON,  N.  H. — A  telephone  line  is  being  built  between  Canterbury  and 
Belmont  to  connect  the  Boscawen  and  Canterbury  line  with  the  Citizens'  sys- 
tem. 

BRANCHVILLE,  N.  J.— The  Farmers'  Telephone  Company  is  about  ta 
build  a  line   from   Beemerville  to  Branchville  and  probably  to   Newton. 

CAMDE.N,  N.  J. — The  Globe  Automatic  Telephone  Company  has  been  incor 
poratcd,  with  a  capital  stock  of  $500,000,  by  J.  E.  Norling.  J.  D.  Lynch  anJ 
F.   A.   Lindiquist. 

GLENS  FALLS,  N.  Y.— The  Hudson  River  Telephone  Company  is  con- 
structing a  telephone  line  in  the  village  of  Warrensburg. 

CHARLOTTE,  N.  C— The  Southern  Bell  Telephone  Company  has  boogfat 
the  independent  line  to  Monroe,  25  miles  in  length.  The  Bell  Company  has 
also  completed  a  line  between  Raleigh  and  Wilmington.  A  line  has  alas 
been   completed  from   Wilmington  to  Southpyort. 

GASTON  I  A,  N.  C. — The  Piedmont  Telephone  and  Telegraph  Company  has 
been  organized  here  with  a  capital  of  $30,000.  as  the  successor  of  the  Gastonia 
Telephone  Company.  W.  T.  Love  was  elected  president  and  R.  B.  Babington. 
superintendent  of  the  new  concern.  The  new  company  also  absorbed  the  ex- 
changes at  King's  Mountain.  Bessemer  City,  Lincolnton,  Shelby  and  Chcoy* 
villt  N.  C.  The  company  has  contracted  with  the  Bell  Company  to  conaMt 
with  the  long  distance  service  of  the  latter. 

ROSEWOOD.  OHIO— The  Champaign  Telephone  Company,  of  Rosewood, 
has  incorporated,  with  $15,000,  to  install  a  local  telephone  system. 

HAMILTON,  OHIO.— The  plant  of  the  Hamilton  Home  Telephone  Com- 
pany is  about  completed.     The  conduits  are  all  laid  and  cable  is  being  run. 

BOWLING  GREEN.  OHIO.— The  United  States  Telephone  Company  it 
stringing  additional  wires  between    Lima.   Findlay.   Bowling  Green  and  Toled- 

SOUTH  CHARLESTON,  OHIO— A.  B.  Bell  has  been  elected  secrrta-T 
of  the  Madison-Clark  Telephone  Company,  succeeding  J.  C.  McMillan,  r^ 
signed. 

TOLEDO.  OHIO— The  Toledo  Home  Telephone  Company  ha*  opened  it* 
East  Toledo  exchange  with  300  subscribers.  The  exchange  will  accomuMdatc 
1. 000  subscribers. 

MANSFIELD,  OHIO.— The  Mansfield  Telephone  Company  will  expend 
$.10,000  in  the  extension  and  improvement  of  the  system  within  a  abort  tine. 
Linc<  will  he  extended  to  all  parts  of  the  county  and  the  Mansfield  exchange 
will   be  enlarged. 

MIDDLETOWN,  OHIO.— The  Miami  &  Eric  Transportation  Company  ia  at 
■" -■'  ■  ■••-  in  a  system  of  telephones.  Every  part  of  the  route  is  to  be 
r  1   telephones,  and  an  operator  will  be  in  constant  communication 

V  !ric  boats. 

CRESTLINE,    OHIO.— TTie    council    has    granted    the    Crestline    Telephone 
Company    a    new   so-year    franchise,    repealing   the   old    franchise   which    would 
have  expired  in    four  years.     The  company  is  in  a  prosperous  condition  and  < 
improvements  are  to  be  made. 
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CLEVELAND,  OHIO. — The  franchise  of  the  Detroit  People's  Telephone 
Company  will  soon  become  inoperative  through  failure  to  commence  service 
on  time,  and  the  officials  of  the  Federal  Telephone  Company  are  making  every 
effort  to  get  matters  in  shape  so  that  the  franchise  may  be  extended  and  the 
exchange  completed  without  delay.  President  Dickson,  of  the  Federal  Tel- 
ephone Company,  denies  positively  the  truth  of  the  report  that  it  is  figuring 
with  the  Bell  Company  with  a  view  of  disposing  of  the  various  Federal 
properties. 

CLEVELAND,  OHIO.— Officials  of  the  Cuyahoga  Telephone  Company  are 
preparing  to  enter  upon  an  active  campaign  to  induce  the  city  council  to  permit 
the  company  to  increase  rates.  The  Cuyahoga  Company  has  a  total  of  10,072 
subscribers.  When  the  present  rates  of  $36  and  $48  were  announced,  it  was 
thought  that  the  exchange  would  not  go  above  5,000  in  a  number  of  years 
and  with  the  increased  number  of  subscribers  it  is  claimed  that  the  receipts 
hardly  pay  the  cost  of  operation.  President  Dickson,  of  the  Federal  Company, 
is  quoted  as  saying  that  no  money  will  be  spent  on  the  Cuyahoga  plant  until 
the  council  grants  the  desired  permission  to  increase  rates. 

GUTHRIE,  OKLA. — Fifteen  of  the  independent  telephone  companies  of 
Oklahoma  have  combined  under  the  name  of  the  Pioneer  Telephone  Company 
with  a  capital  stock  of  $500,000. 

CHARTIERS,  PA. — The  Chartiers  Telephone  Company,  having  a  trunk  line 
from  Carnegie  to  McDonald,  and  other  valuable  franchises,  has  passed  under 
control  of  the  West  Penn  Company,  with  lines  in  Washington,  Greene  and  Al- 
legheny counties.  The  latter  is  preparing  to  issue  $25,000  in  bonds  to  develop 
the  new  acquisition.  A  line  will  be  built  to  Wheeling  and  a  large  exchange 
put  in  at  Washington,  Pa. 

SPARTANSBURG,  S.  C— The  Southern  Bell  Telephone  Company  has 
bought  the  consolidated  telephone  system  of  Spartansburg,  also  the  inde- 
pendent systems  in  Greenville,  Newbury,  Union,  Clinton  and  other  places. 
These  exchanges  were  all  controlled  by  Philadelphia  capitalists  represented  by 
L.  W.  Floyd,  of  Newbury,  S.  C,  who  will  become  manager  of  the  Bell  inter- 
ests in   Newbury,   and  at   the   other  places   mentioned. 

COLTON,  S.  D. — The  farmers  northwest  of  here  have  decided  to  build  an- 
other telephone  line. 

MARION,  S.  D. — J.  A.  Steninger,  of  Patker,  has  been  granted  a  franchise  to 
establish  a  local  telephone  system  at  this  place. 

KNOXVILLE,  TENN.— Telephone  lines  are  being  built  in  every  direction 
to  the  farms  near  Knoxville  by  the  local  companies  and  it  is  said  that  every 
progressive  farmer  within  ten  miles  of  Knoxville  will  soon  be  supplied  with 
a  telephone. 

DALLAS,  TEX. — The  Quanah-Mangum  Telephone  Company,  of  Quanah, 
capital  stock  $5,000,  has  been  incorporated  by  M.  M.  Hankins,  J.  E.  Woolbrigbt 
and  M.  R.  Smith. 

DENISON,  TEX. — The  Grayson  County  Telephone  Company  is  constructing 
a  line  through  the  Indian  Territory,  via  Denison  and  will  extend  it  to  Kansas 
City  and  St.  Louis. 

RICHMOND,  VA. — The  Richmond  Telephone  Company  has  begun  the  work 
x>f  placing  its  wires  underground.  An  order  has  been  placed  for  200,000  feet 
of  conduit  material. 

PETERSBURG,  VA. — It  is  proposed  to  complete  by  December  15,  the  trans- 
fer of  the  wires  of  the  Southern  Bell  and  the  Mutual  Telephone  companies  to  one 
exchange.     These  interests  were  recently  consolidated. 

DANVILLE,  VA. — The  Southern  Bell  Telephone  Company  announces  that 
it  will  soon  put  in  operation  long  distance  telephone  lines  to  Martinsville  and 
South  Boston.  The  concession  was  gained  through  the  efforts  of  the  Business 
Men's  Association. 

PARKERSBURG,  W.  VA.— As  the  result  of  the  recent  doubling  of  rates, 
the  Bell  Telephone  Company  has  lost  a  large  number  of  subscribers  at  this 
point,  and  the  business  of  the  West  Virginia  Western  Telephone  Company  has 
increased  proportionately. 

JANESVILLE,  WIS.— Directors  of  the  Badger  State  Long  Distance  Tel- 
ephone Company  met  here  a  few  days  ago.  Papers  of  foreclosure  have  been 
served  on  the  directors  by  the  German-American  Bank,  of  Milwaukee.  The 
directors  decided  to  waive  the  right  of  redemption  and  the  property  will  prob- 
ably be  sold  within  two  months.  The  stockholders  have  decided  on  making 
an  effort  to  bid  in  the  property  and  will  be  present  at  the  sale. 


ELECTRIC  LIGHT  AND  POWER. 


BIRMINGHAM,  ALA. — Frank  D.  Sweeten,  treasurer  of  the  Vallee  Bros. 
Electrical  Company,  of  Philadelphia,  is  organizing  a  syndicate  to  buy  the 
Alabama  Light  and  Power  Company,  at  Opelika,  Ala.,  and  to  build  an  electric 
railway  from  Opelika  to  Auburn,  7}^  miles.  The  new  concern  will  have  a 
capital  of  $200,000.     An  option  has  been  secuied  by  the  new  company. 

SAN  FRANCISCO,  CALIF. — The  Richmond  Light  and  Power  Company, 
which  has  been  incorporated  with  W.  A.  Bissell,  of  Alameda,  and  Walter  P. 
Treat,  N.  T.  Messer,  Jr.,  Edwin  Schwab  and  W.  C.  Webb,  of  San  Francisco, 
as  directors,  has  a  capital  stock  of  $150,000. 

SAN  FRANCISCO,  CALIF.— The  Klickitat  Power  &  Electric  Company, 
George  Canfield,  president,  which  was  recently  organized,  will  install  a  water 
power  electric  plant  on  the  Little  Klickitat  River,  just  below  the  falls.  The  city 
of  Goldendale,  Wash.,  will  be  lighted  under  a  franchise  recently  granted 
to  J.  T.  Moffett. 

SAN  FRANCISCO,  CALIF.— The  Edison  Electric  Co.,  of  Evanston,  Wyo., 
and  Los  Angeles,  Calif.,  has  filed  a  deed  of  trust  in  San  Bernardino,  Calif.,  to 
all  of  its  franchises,  pole  lines,  power  houses  and  electric  power  systems,  which 
are  located  in  nearly  every  county  south  of  the  Tehachapi.  The  60-mile  power 
transmission  line  between  the  Santa  Ana  Canyon  and  Los  Angeles  is  included. 
The  Edison   Company   deeded  its   property  in  trust  to  the   Los   Angeles  Trust 


Company  and  the  United  Stales  Mortgage  &  Trust  Company,  of  New  York, 
in  order  to  secure  $10,000,000  for  the  carrying  on  of  its  business.  It  proposes 
to  issue  10,000  one-thousand-dollar  bonds,  drawing  3  per  cent,  interest  end 
payable  semi-annually.  The  bonds  become  due  Sept.  ist,  1922.  Among  the  im- 
provements thus  provided  for  is  the  construction  of  a  water  power  electric 
transmission  plant  in  the  Kern  River  Canyon  that  will  be  the  largest  in 
Southern  California.  The  current  is  to  be  transmitted  over  one  hundred  miles 
to  Los  Angeles.  Machinery  contracts  will  be  let  in  the  near  future  and  the 
hydraulic  work  is  already  well  advanced. 

SAN  FRANCISCO,  CALIF.— The  United  Gaa  &  Electric  Company,  which 
distributes  the  electric  power  from  the  Standard  Electric  Company's  trans- 
mission lines,  is  completing  a  large  steam  power  auxiliary  station  in  San  Jose, 
Calif.  A  large  addition  has  been  built  at  the  old  San  Jose  Light  &  Power 
plant  and  a  4oo-kw  General  Electric  engine  type  generator  has  been  installed. 
A  General  Electric  300-kw  three-phase  generator  has  been  shipped  from  the 
East  for  the  new  station.  A  contract  has  been  closed — with  the  General  Elec- 
tric Company — to  build  a  i,ooo-kw  revolving-field  generator  direct  connected  to 
a  Corliss  automatic  engine  making  100  r.  p.  m.  All  of  the  above  generators 
for  the  new  plant  are  three-phase,  60  cycle.  Nearly  all  of  this  machinery  will 
be  held  in  reserve  in  case  of  trouble  on  the  transmission  line.  Constant  cur- 
rent transformers  have  been  installed  to  supply  series  alternating  arc  lamps  on 
street  lighting  circuits  in  San  Jose.  J.  E.  Green  is  general  manager  of  the 
company  and  C.  H.  Pennoyer  is  the  local  superintendent  in  San  Jose.  The  com- 
pany's electric  distributing  lines  and  gas  mains  are  being  extended  in  Santa 
Clara  and  San  Mateo  counties. 

KEY  WEST,  FLA. — F.  H.  Porter,  of  New  York,  has  been  here  examining, 
with  a  view  to  possibly  purchasing,  the  Key  West  Electric  Company.  The  deal 
will  likely  be  c-nsummated  and  will  mean  extensive  improvements  in  the  elec- 
tric railway  as  well  as  the  lighting  systems. 

VILLA  RICA,  GA. — The  Villa  Rica  Light  and  Power  Company  has  been 
organized.  The  following  officers  have  been  elected:  C.  M.  Griffin,  president; 
F.  C.  Wilson,  vice-president;  E.  R.  Ayers,  secretary  and  treasurer. 

JACKSON,  GA. — Capt.  Seaton  Grantland,  of  Griffin,  is  planning  to  put  in 
an  immense  electric  plant  at  High  Falls,  10  miles  south  of  here  that  will 
generate  between  30,000  and  40,000  horse  power.  The  electric  power  will 
be  conveyed  to  Griffin  principally  and  to  such  other  towns  or  places  as  will 
need  it  for  ginning,  cotton  factories,  oil  mills  or  other  manufactories  and 
lighting  purposes.     It  will  cost,  when  completed,  $200,000  or  more. 

ALTON,  ILL. — The  new  600-hp  engine  which  will  operate  the  new  electric 
power  plant  at  the  glass  works  has  been  completed  and  will  be  put  in  operation 
immediately.  The  new  power  plant,  which  is  the  most  complete  private  plant  of 
its  kind  in  the  vicinity  of  Alton,  has  been  operated  the  past  few  days  by  a 
smaller  200-hp  engine.  The  Illinois  glass  company  is  making  preparations  to 
increase  its  lighting  capacity  whenever  it  is  desired.  The  whole  plant,  including 
the  yards  and  all  departments  of  the  factories,  are  thoroughly  illuminated  at 
night  and  power  fans  have  been  installed  to  improve  the  comfort  of  the  iren. 

SUMMITVILLE,  IND.— The  Summitville  Electric  Light  Company  has  put 
in  operation  a  new  electric  light  plant,  which  is  to  be  bought  by  the  city  at  a 
cost  of  $50,000. 

DEERFIELD,  ME. — The  Electric  Light  and  Power  Company  is  at  work  at 
West  Deerfield.  The  power  house  will  be  erected  substantially  as  originally 
planned,  and  the  location  of  the  dam  will  be  changed.  The  company  is  seriously 
considering  the  erection  of  a  dam  by  its  own  men  rather  than  under  a  contract 

BOSTON,  MASS. — The  Edison  Illuminating  Company  has  been  given  per- 
mission by  the  Chelsea  aldermen  to  run  wires  through  certain  streets  in  that 
place  to  supply  East  Boston  with  light  and  power. 

OWOSSO,  MICH. — The  common  council  has  declared  in  favor  of  a  public 
lighting  plant,  and  a  committee   was  appointed  to  look   into  the  matter. 

DULUTH,  MINN.— The  Highland  Canal  &  Water  Power  Company  has 
secured  an  option  of  the  Jay  Cooke  property,  surrounding  the  St.  Louis  River, 
the  purchase  price  being  set  at  $1,000,000.  This  company  was  organized  to 
establish  a  water  power  plant,  having  a  capacity  of  500,000  horse  power. 
The  plan  is  to  connect  the  chain  of  lakes  back  of  Duluth  with  Lake  Superior 
by  a  canal,  thus  securing  a  waterfall   from  which  to  derive  the  power. 

MONROE  CITY,  MO. — The  t'jctric  light  plant,  costing  $15,000,  is  com- 
pleted and  for  the  first  time  the  lights  were  turned  on  November  8. 

FARMINGTON,  MO.— The  electric  light  plant  has  passed  into  the  hands 
of  Loftcutler  &  Bendit,  of  St.  Louis.  They  have  been  granted  a  twenty  years' 
franchise  by  the  city  council,  and  the  town  is  to  be  rewired  and  the  number 
of  street  lights  increased  from  fifty-eight  to  eighty.  Several  thousand  dollars 
will  be  spent  in  improving  the  plant. 

ST.  LOUIS,  MO. — Bids  for  the  purchase  of  the  United  States  Incandescent 
Company's  plant  at  Jefferson  Avenue  and  Walnut  Street  were  opened  Novem- 
ber 5  in  Judge  Fischer's  division  of  the  circuit  court.  The  National  Lamp 
Company  submitted  the  highest  bid,  $15,500,  and  it  is  probable  that  it  will  be 
accepted.  Some  time  ago  there  was  a  dispute  between  J.  M.  Davey  and  H.  G. 
Ferguson,  owners  of  the  United  States  Incandescent  Lamp  Company,  and  it 
was  decided  to  have  a  receiver  appointed  and  dissolve  the  partnership  and  sell 
the  property. 

NEWPORT,  N.  H. — The  Newport  Electric  Light  Company  has  increased  its 
capita!  stock  to  $25,000. 

BROOKLYN,  N.  Y. — The  Queretaro  Power  Company,  of  Brooklyn,  has 
been  incorporated  to  construct  electric  and  water  works  in  Queretaro,  Mexico; 
capital  $300,000. 

ALTAMONT,  N.  Y. — The  Altamont  Illuminating  Company  has  been  incor- 
porated to  supply  gas  and  electricity  in  Guilderland,  Knox,  and  Altamont.  The 
capital  is  $5,000.  The  directors  are  E.  G.  Crannell,  Frederick  Crounse,  Lewis 
E.  Fowler,  Hiram  Griggs,  James  Keenholts,  Frank  S.  Lape,  Albert  J.  Man- 
chester, Emmett  Mynderse,  Eugene  Sand,  Robert  C.  Simmons,  Edward  C. 
Sturges,  Dayton  H.  Whipple  and  John  D.  White,  of  Altamont. 
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PROSPECT,  OHIO.— The  village  has  placed  a  contract  vrith  the  Proq>ect 
Electric  Light  Company  for  furnishing  light  for  public  use.  The  company  will 
make   cxtcn*ive   repair*  to  it«  equipment 

YORK,  PA. — The  Ugbt  committee  of  the  York  councils  by  awarding  the  con- 
tract for  city  lighting  to  the  Edjson  Electric  Light  Company  and  rejecting  the 
bid  of  thr  recently  e»ublished  Merchants'  Electric  Light  Company  has  provoked 
a  »torm  of  public  criticism.  The  committee,  on  the  pretext  that  coundls  are 
about  to  conaJder  a  proposition  for  the  establishing  of  a  municipal  lighting 
plant,  awarded  the  contract  to  the  old  e«Ubli&hcd  company.  The  new  com- 
pany'i  bid  wa»  for  a  period  of  either  three  or  five  years  and  would  have  meant 
a  Mving  of  $18,000  to  the  city  treasury.  So  great  is  the  disapproval  of  the 
citizens  that  the  awarding  of  the  contract  may  be  reconsidered  at  the  next 
meeting  of  the  city  councils. 

HURON.  S.  D.— The  Gladys  Electric  Light,  Water  and  Power  Company,  of 
this  city,  with  a  capital  stock  of  $100,000,  was  granted  a  permit  to  do  business 
in  Texas. 

.NASHVILLE.  TENN. — The  Louisville  and  Nashville  Railway  is  consid- 
ering a  plan  to  equip  all  its  coaches  with  electric   lights. 

STAU.VTON,  VA. —  Edgar  M.  Funkhouser  and  associates  will  purchase  the 
plant  of  the  Suunton  Light  and  Power  Company,  now  in  the  hands  of  R.  D. 
Andtrvjn.   the  receiver  of  the  company. 


THE   ELECTRIC   RAILWAY. 


ATLANTA,  GA. — The  Atlanta  Railway  and  Electric  Company  on  December 
1,  will  inaugurate  an  increased  scale  of  wages.  Extra  pay  is  also  promised 
men  serving  a  stated  term  of  years. 

ELKTO.V.  MD.— The  Elkton  &  Chesapeake  City  Electric  Railway  Company 
has  cbangrd  hands,  M.  P.  O'Brien  and  Ambrose  Higgins  selling  out  their 
interest  to  G.  \V.  Buinbaker,  W.  W.  Hess  and  G.  E.  Schlegelmalch,  all  of 
PhiLidclphia.  The  company  was  re-organiied  with  Mr.  Buinbaker  as  president. 
The  new  owners  will  commence  at  once  the  building  of  their  line  from  Elkton 
to  .Stanton,  at  which  point  they  will  connect  with  the  line  to  Wilmington,  Del. 

SALAMANCA,  N.  Y.— The  Berney  Traction  Company  has  been  incorporated 
here,  viiih  a  capital  of  $10,000.  The  directors  arc  S.  A.  Holbrook  and  A.  J. 
Edgett,  of  Bradford,  Pa.,  and  W.  K.   Harrison,  of  Salamanca. 

•NEW  YORK,  -N.  Y.-  The  Staten  Island  Rapid  Transit  Railway  Company  is 
erecting  a  large  freight  shed  and  office  at  Tompkinsville,  Staten  Island,  to  take 
the  place  of  the  one  now  located  at  Staplcton.  The  building  will  be  on  the 
property  recently  filled  in  by  the  company. 

SYRACUSE.  N.  Y.— The  wages  of  all  of  the  employees  of  the  Syracuse 
Rapid  Transit  Company  have  been  advanced  by  the  company  voluntarily.  The 
wages  »Tre  formerly  $1.35  to  $1.60  per  day;  now  they  arc  $1.60  to  $2.  This 
affects  over  three  hundred  men.  General  Manager  E.  G.  Connette  intends  tn 
pursue  the  policy  of  having  the  employees  share  in  the  success  of  the  company. 

DAYTON,  OHIO.— The  Dayton  &  Western  Traction  Company,  which  is 
building  .-in  extension  from  Eaton  to  Richmond,  Ind.,  will  also  build  a  spur 
line  from   Wcstville  to   New  Paris. 

COLUMBUS,  OHIO.— A  certificate  of  consolidation  has  been  filed  by  the 
Gncinnati  &  Eastern  Traction  and  the  Cincinnati  Suburban  Traction  Company. 
They  are  not  competing  lines.    The  capital  stock  is  $2,500,000. 

FOSTOKIA,  OHIO.-  The  directors  of  the  Toledo.  Fostoria  &  Findlay  Rail- 
way announce  that  construction  work  on  the  extension  from  Fostoria  to 
Toledo,   will  start    early   next   Spring.     Additional   capital   has   been    interested. 

MARYSVILl.E.  OHIO.— Dr.  H.  C.  Diamond,  of  Springfield,  and  W.  D. 
Riddell,  of  .\rnia,  arc  looking  over  the  territory  between  Springfield  and 
Delaware  with  a  view  of  building  an  electric  railway  Ixrtwcen  these  points. 
Coniiflerabic  isolated  territory  would  be  opened  up  by  such  a  line. 

SANDUSKY,  OHIO.-The  Sandusky  &  Southwestern  Railway  Company, 
with  headquarters  at  Wapakoneta,  Ohio,  has  been  incorporated  by  F.  O.  Olscn. 
S.  W.  McFarland,  S.  P.  Douglass.  Wm.  U.  Wyke  and  Itharmer  E.  Yarnell. 
The  capital  stock  is  $1,000,000  and  the  company  proposes  to  build  from 
Sandusky  to  Wapakoneta  through  Erie.  Sandusky.  Seneca,  Wyandot,  Hardin, 
Logan.  Allen  and  Auglaize  counties. 

LEXINGTON.  S.  C. — The  surveys  have  been  completed  for  an  electric  rail- 
way to  Columbia.  Col.  Graham,  of  Columbia,  is  interested.  A  company  was 
organized  recently  to  push  the  work. 

r(U,t'MBl,\,  TFA'N.  The  Interurban  Railway  Ordinance  has  been  passed 
by  the  cily  council,  with  a  provioo  4hat  the  work  of  construction  shall  be  com- 
pleted within  two  year*. 

RTrilMoND,  VA.  The  Amalgamatnl  Association  of  Street  Railway  Em- 
ployer* ha*  begun  a  »rrir»  of  nirclinK*  for  the  puiiMinc  of  schooling  the  mem- 
ber* regarding  their  obligation*  to  cmploycrn.  the  union  and  the  public. 

Rl(  IIMOND.  VA.-  The  Virginia  Pa*<icnger  nnA  Power  Company  on  No- 
vember 14  took  formal  po**e»*ion  of  the  line  of  the  Richmond  and  Petemburg 
Electric  Railway.  The  Virginia  Company  ha*  al»o  practically  decided  to  unite 
the  two  power  hoii*es  in  Richmond  with  the  new  power  hou*e  being  erected 
in  Petersburg.  When  tlie  plants  arc  completed  it  is  likely  that  coal  will  be 
dispensed  with,  water  power  being  used  entirely.  The  Virginia  Company  * 
plant  in  Dunwiddie  County  will  develop  j.ooo  horsepower.  The  company  will 
also  iKcupy  n  new  building  in   Richmond  after  January  1. 


LEGAL. 


ington  about  $1,200,000  worth  of  its  stock,  which,  it  alleges,  was  issued  to  him 
without  consideration.  The  company  demands  the  return  of  the  stock  on  the 
ground  that  tht  patents  for  which  the  stock  was  given  in  payment  were  right- 
fully the  property  of  the  company.  Mr.  Worthington  replies  that  the  patents 
contested  for  are  his  personal  property  and  not  those  of  the  Worthington  Cor- 
poration or  of  the  International  Steam  Pump  Company.  The  company  lays 
claim  to  226  patents  and  applications  for  patents,  most  of  which  arc  in  foreign 
countries.  Lawyers  Jcnner  and  Wetmore  represent  Mr.  Worthington.  The 
counsel    for   the  company   are   Guggenheimer,   Untermyer   &   Marshall. 


NEW    INDUSTRIAL    COMPANIES. 


THE  PITTSBURG  LIGHT  AND  MANUFACTURING  COMPANY  has  bcoi 
incorporated  at  Harrisburg,  Pa.,  with  a  capital  stock  of  $10,000. 

THE  NATIONAL  CAR  TRUCK  &  BRAKE  COMPANY  has  been  incor- 
porated with  $100,000  capital  in  West  Virginia  to  engage  in  the  manufacture 
of  trucks  and  brakes  in   Cleveland. 

THE  TOGGLE  R.ML  BRAKE  COMPANY  has  been  incorporated  at  Cam- 
den. N.  J.,  with  a  capital  stock  of  $250,000.  The  incorporators  are  John  W. 
.\very,  Samuel  R.   Bullock  and  William  N.   Mclnnis. 

THE  MOLONEY  ELECTRIC  COMP.\NY  has  filed  letters  of  incorporatioo 
at  St.  Louis,  Mo.,  with  a  capital  stock  of  $40,000  paid  up.  The  incorporators 
are  T.  O.  Moloney,  H.  Wurdack  and  L.  L.  Mullen. 

THE  NATION.\L  INCANDESCENT  LAMP  COMP.\NY,  of  St.  LouU,  Mo., 
has  been  incorporated  with  a  capital  stock  of  $5,000.  The  shareholders  are 
>jeo.  W.  Wadlow,  Jones  H.  Parker  and  Henry  M.  Munn. 

THE  UNITED  STATES  INCANDESCENT  LAMP  COMPANY,  of  St. 
Louis.  Mo.,  has  been  incorporated  with  a  capital  stock  of  $10,000.  Messrs. 
G.   W.  Wadlow,  J.  H.  Parker  and  H.   M.  Mumm  arc  the  shareholders. 

THE  .MISSOURI  ELECTRICAL  CONSTRUCTION  COMPANY,  St.  Loui*. 
Mo.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $2,000,  one-half 
paid  up.  The  shareholders  are  Samuel  G.  Payne,  Barton  J.  Parker  and  Hickman 
P.  Rodgers. 

THE  UNITED  STATES  ELECTRIC  MAIL  BO.X  COMPANY,  of  Stan- 
wick,  .V.  J.,  has  been  incorporated  to  manufacture  electric  mail  boxes.  Capital 
$100,000.  The  incorporators  arc  N.  O.  Walters,  Isaac  N.  Walters.  Uriah  N. 
Funk  and  others. 

THE  REED-SQUIRE  ELECTRIC  COMP.\NY,  of  Kansas  City,  Mo.,  has 
been  incorporated  for  the  manufacture,  purchase  and  sale  of  electrical  appli- 
ances of  all  kinds  and  the  construction  and  operation  of  electric  light  and  power 
plants.  It  has  a  capital  stock  of  $40,000,  one-half  paid.  The  incorporators  are 
E.    M.   Reed,   William    Squire,   Lewis    Crocker  and    H.   M.    Squire. 


PERSONAL. 


STEAM  n  MP  LITIGATION.— The  International  Steam  Pump  Company 
has  brought  suit  in  the  New  York  Supreme  Court  to  recover  from  Henry  R. 
Worthington  a  large  number  of  patents  issued  in  foreign  countries  and  others 
pending  here  and  abroad.     Thr  company  i»  al»o  seeking  to  recover  from  Worth- 


MR.  GEORGE  F.  McCULLOCH,  president  of  the  Union  Traction  Company. 
Indianapolis,   Ind.,  has  returned  home  from   Europe. 

MR.  W.  F.  GUNN  has  been  appointed  to  take  charge  of  advertising  and 
publicity   for   the   Kellogg   Switchboard   &   Supply   Company,   of   Chicago. 

MR.  R.  B.  BR.-\MWELL  has  resigned  his  position  as  advertising  manager 
of  the  International  Motor  Car  Company,  of  Toledo,  Ohio,  to  engage  in  other 
lines  of  work. 

MR.  JOSEPH  E.  LOCKWOOD.  of  the  Michigan  Electric  Company,  .ind 
representative  of  the  Stanley  interests  at  Detroit,  has  been  visiting  the  East 
during  the  past  week. 

MR.    W.    C.    WARD,    until    recently    mayor   of    Warren.    Ohio,    has    b<. 
executive  head  of  the  Peerless  Electric  Company,  recently   formed  in  that   >..» 
to  manufacture  electrical  goods. 

MM.  CHARTON  and  F.MRELEY.  prominent  engineers  of  the  Pari* 
Metropolitan  Railway,  are  now  here  to  study  electric  traction  methods.  They 
are  staying  at  the  Hotel  Lafayette,  University  Place. 

MR.  D.  E.  GOE  has  left  the  Northern  Electrical  Manufacturing  Company,  of 
Madison,  Wis.,  and  will,  it  is  understood,  devote  his  energies  to  general  ad- 
vertising in  which   field  he  has  had  a  large  and  successful  experience. 

MR.  J.  B.  PERKINS,  of  Toledo,  Ohio,  has  completed  plans  for  the  power 
house  of  the  Oeveland.  Painesville  &  Ashtabula  Electric  Railway  to  he  err>'fl 
at  Painesville,  Ohio.  It  will  be  of  the  alternating  current  type  and  will  si-  ^ 
several   sub-stations. 

MR  EDWIN  O.  WAYMIRE.  treasurer  of  the  Dayton  Fan  &  Motor  Com- 
pany,  was  in  New  York  last  week  taking  orders  for  his  company's  fans  for 
l>oth  domestic  and  foreign  shipment.  Mr.  Waymirc  reports  business  unusualljT 
good,  and   i*  very  enthusiastic  about  the  outlook   for  next  season. 

MR.  A.  MEYER,  president  of  the  Crescent  Company,  of  Chicago,  was  ■ 
visitor  to  New  York  the  latter  part  of  last  week.  Mr.  Meyer  has  been  in  lk« 
East  for  the  purpose  of  introducing  his  i»oldering  stick  and  paste,  and  a  new 
cord  spool  and  socket  handle  which  have  recently  been  put  on  the  market. 

MR.  ARTHUR  STANLEY,  well  known  in  the  electrical  trade  of  New 
York,  takes  charge,  on  December  i.  of  the  New  York  office  of  Robbins  It 
Myer*.  of  Springfield.  Ohio,  and  will  represent  their  well-known  fan  motors, 
power  motors,  etc.  with  headquarters  in  the  Maiden  Lane  Building.  Broad- 
way. 

MR.  S.  W.  W.^RE.  ex-mayor  of  the  City  of  Adelaide,  South  Australia,  ha* 
arrived  in  the  United  States  for  the  purpose  of  studying  .\merican  electric 
traction  methods  and  electrical  plants,  it  having  been  decided  to  convert  the 
existing  horse-car  system  in  Adelaide  into  an  electric  system.  Mr.  Ware  is  at 
present  in  New  York.     He  is  a  guest  at  the  Fifth  Avenue  Hotel. 
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MR.  F.  L.  MARTIN,  who  has  been  for  some  time  past  in  charge  of  the  pub- 
lication department,  etc.,  of  the  Kellogg  Company,  has  now  joined  the  forces  of 
the  Stromberg-Carlson  Telephone  Mfg.  Co.,  of  Chicago,  and  will  have  charge 
of  its  advertising,  etc.  Mr.  Martin  has  done  excellent  work  and  has  a  great 
many  friends  in  the  telephone  field. 

MR.  ARTHUR  WARREN,  the  head  of  the  publication  department  of  the 
Westinghouse  Companies,  who  has  been  visiting  this  side  for  some  weeks, 
sailed  for  England  last  Tuesday.  The  ramifications  of  the  Westinghouse  inter- 
ests in  Europe  are  now  so  large  and  widespread  as  to  require  Mr.  Warren's 
constant  attention  on  the  other  side. 

MR.  ESHABRAU  HATA,  telephone  engineer  of  the  Japanese  government, 
is  visiting  telephone  exchanges  in  the  West,  studying  modern  telephone  prac- 
tice. He  is  accompanied  by  Mr.  C.  Owoyama,  a  Japanese  electrical  engineer. 
They  visited  the  exchange  of  the  Home  Telephone  Company  in  Toledo,  Ohio, 
last  week,  and  were  favorably  impressed  with  its  completeness. 

MR.  BELISARDO  RODRIGUEZ,  of  Caracas,  Venezuela,  representing  a 
syndicate  of  capitalists,  is  now  in  the  United  States  for  the  purpose  of  pur- 
chasing the  equipment  for  a  gravity  electric  road,  which  is  intended  to  be 
constructed  from  the  city  of  Caracas  to  a  point  in  the  vicinity  of  La  Guayra, 
the  principal  port  of  Venezuela.  The  line  will  be  about  six  miles  in  leng:th. 
Mr.  Rodriguez  is  making  his  headquarters  at  the  Export  Club  of  America, 
82-88  Wall  Street,  New  York. 

MR.  LUTHER  STIERINGER  has  been  recommended  by  the  Committee  on 
Science  and  Arts  of  the  Franklin  Institute,  Philadelphia,  for  the  John  Scott 
Legacy  premium  and  medal  for  his  "worthy  contributions  to  the  art  of  electric 
illumination."  This  award  does  credit  to  the  Institute  by  its  recognition  of  the 
pioneer  utilitarian  work  and  later  asthetic  results  of  this  engineer,  who  has 
taught  his  age  how  to  use  light  as  an  artist  uses  color.  Mr.  Stieringer  has  been 
seriously  ill  of  late  and  is  wintering  on  the  Mexican  border  and  in  Southern 
California. 

NEW  YORK  ELECTRICAL  SOCIETY.— The  following  named  gentlemen 
were  elected  members  of  the  New  York  Electrical  Society  at  its  last  meeting: 
George  L.  Patterson,  Brice  A.  Frey,  Harry  Alexander,  Gustave  A.  Brackly,  John 
L.  Streever,  R.  Halliday  Nexsen,  Geo.  Greenwood,  Henry  A.  Sheuplein,  A.  H. 
Ackerman,  Frank  F.  Thompson,  Orosco  C.  Woolson,  E.  W.  Hazazer,  C.  R. 
Newman,  John  H.  Dale,  Charles  H.  Sinnett,  Olin  Beecher  Greene,  A.  F. 
.Stanley,  G.  T.  Luckett,  Severn  D.  Sprong,  William  T.  Dempsey,  F.  Moreton 
Jack  and  E.  A.  Harley. 

MESSRS.  J.  J.  BELLMAN  and  HENRY  SANFORD,  2nd,  have  opened 
offices  at  No.  14  Church  Street,  New  York,  to  transact  a  general  engineering 
and  contracting  business.  The  business  is  started  under  the  most  favorable 
auspices,  as  both  Mr.  Bellman  and  Mr.  Sanford  are  practical  men.  The  former 
is  a  graduate  electrical  engineer  of  Columbia  University,  and  has  been  con- 
nected with  a  number  of  prominent  concerns,  among  them  the  New  York  Ed- 
ison Company,  the  Crocker-Wheeler  Company  and  Westinghouse,  Church,  Kerr 
and  Company.  Mr.  Sanford  has  been  connected  with  the  General  Electric 
Company  and  the  Metropolitan  Street  Railway  Company.  They  will  make  a 
specialty  of  power  plant  work  and  take  complete  contracts  for  the  entire  equip- 
ment of  central  stations  and  isolated  plants.  As  they  are  both  active  young 
men  and  have  ample  financial  resources,  their  prospects  of  success  are  very 
bright. 
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MR.  H.  D.  KAMPMAN. — The  death  is  noted  of  Mr.  Herman  D.  Kampman, 
formerly  president  of  the  San  Antonio,  Tex.,  Gas  and  Electric  Company  when 
its  properties  were  purchased  by  the  McMillin  syndicate.  He  was  in  his 
forty-sixth  year. 

MR.  CHARLES  MOEHLMAN,  foreman  of  the  iron  foundry  of  the  General 
Electric  Company,  S;henectady,  N.  Y.,  died  suddenly  at  his  home  in  Schenec- 
tady on  Friday,  October  31st.  He  was  born  in  Nittlestadt,  Westphalia,  in 
1856,  and  after  attending  common  schools  until  he  was  14  years  of  age,  started 
in  his  father's  foundry  to  learn  the  molder's  trade.  At  the  age  of  21  he  had 
the  usual  term  of  three  years'  service  in  the  German  army.  In  1882  he  emi- 
grated to  America  and  worked  for  four  years  in  an  iron  foundry  at  Amsterdam, 
N.  Y.,  and  also  in  several  other  foundries  until  January,  1888,  when  he 
secured  employment  as  molder  with  the  Edison  General  Electric  Company. 
He  continued  in  its  employ  until  his  death.  He  was  appointed  foreman  of  the 
iron  foundry  in  1895.     A  widow  and  six  children  survive  him. 

MR.  GEORGE  HARDING,  one  of  the  oldest  and  best  known  patent  lawyers 
in  this  country,  died  in  New  York  City  this  week,  aged  76.  He  graduated  from 
the  University  of  Pennsylvania  in  1846  and  after  reading  law  with  John  Cald- 
walader  was  admitted  to  the  bar  in  1849.  He  was  connected  with  the  McCormick 
reaper  case  in  which  Lincoln  and  Stanton  figured  and  in  which  he  showed  a 
miniature  grain  field  to  illustrate  the  process  of  reaping  by  machinery.  When 
he  was  arguing  the  telegraph  case  of  S.  F.  B.  Morse  against  O'Reilly  in  the 
United  States  Supreme  Court  he  operated  a  miniature  telegraph  system  to  illus- 
trate his  points,  and  in  a  hat-body  case  made  a  complete  hat  in  the  court  room. 
What  is  said  to  have  been  his  most  successful  case  was  the  Tilghman  glycerine 
case,  in  which  he  induced  the  Supreme  Court  to  reverse  its  first  decision  on  the 
question.  Mr.  Harding  leaves  two  children,  a  son  and  a  daughter,  the  former, 
George  J.  Harding,  well  known  as  a  member  of  the  Philadelphia  bar. 

PROF.  O.  N.  ROOD.— We  regret  to  note  the  death  of  Prof.  O.  N.  Rood,  of 
Columbia  University,  in  New  York  City,  last  week,  of  pneumonia.  He  was  born 
in  Danbury,  Conn.,  71  years  ago,  and  entered  Yale  at  18,  but  after  completing 
his  sophomore  year  went  to  Princeton,  taking  his  A.  B.  with  the  class  of  '53. 
For  two  years  after  graduation  he  was  instructor  in  chemistry  at  Yale  Then 
he  went  abroad  and  worked  for  three  years  under  Liebig  at  Munich,  returning 
here  in  1858  to  take  the  chair  of  physics  in  Troy  University.  At  the  same  time 
he  filled  the  post  of  professor  of  rhetoric  and  logic.  Troy  University  disbanded 
soon  after  the  breaking  out  of  the  Civil  War  and  Prof.  Rood  went  into  retire- 
ment for  a  while  at  his  country  place,  Peacedale,  R.  I.     In  1864  he  became  pro- 


lessor  of  physics  at  Columbia.  Much  of  Prof.  Rood's  scientific  fame  is  ba»cd 
on  his  original  investigations  into  color.  In  later  years  the  Rontgen  ray 
engaged  his  attention,  and  in  the  early  '90s  he  was  one  of  the  prominent  in- 
vestigators in  this  field.  One  of  the  many  pieces  of  apparatus  devised  by  Prof. 
Rood  was  an  instrument  now  known  as  the  flicker  photometer,  which  he  used 
in  investigating  color  blindness.  By  it  the  measurement  of  light  independent 
of  color  was  made  possible.  Up  to  the  day  of  his  illness  he  was  experimenting 
with  the  electrical  conductivity  of  insulating  materials.  To  carry  on  this  inves- 
tigation more  delicate  methods  of  measurement  were  necessary,  and  last  year 
Prof.  Rood  devised  a  new  method  of  measuring  electrical  resistances  capable 
of  dealing  with  some  10,000  times  greater  than  had  ever  been  possible  before. 
By  it  he  was  able  to  measure  the  electrical  resistance  of  glass,  ebonite  and 
other  insulators  hitherto  ranked  as  non-conductors.  As  a  teacher  Prof.  Rood 
was  thorough  and  painstaking.  His  habits  of  abstraction  and  quaint  eccen- 
tricities made  him  dear  to  the  heart  of  the  undergraduate.  Prof.  Rood  was  a 
painter  of  some  reputation.  Several  of  his  water  colors  have  been  exhibited  at 
the  annual  exhibitions  of  the  American  Water  Color  Society.  He  is  survived 
by  a  widow  and  five  adult  children.  The  funeral  took  place  on  Friday  morning, 
the  pallbearers  being  members  of  the  department  of  physics. 


Xtrabe  flotes. 


THE  MANUFACTURING  &  SELLING  CO.  OF  AMERICA  announces  that 
it  has  acquired  from  the  Strobel  &  Wilkin  Company,  391  Broadway,  the  sole 
agency  for  the  0.  K.  dry  batteries  and  ha?  removed  its  offices  and  factory  to 
129-131  Crosby  Street. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  refers  to  Packard 
incandescent  lamps  as  "Quality  Lamps."  It  claims  that  extra  quality  lies  in 
the  Packard  and  that  fact  is  being  discovered  by  users  generally.  The  increas- 
ing output  is  pointed  to  as  evidence  of  this. 

LARGE  FILTER. — A  very  large  filter  for  lubricating  oil  has  recently  been 
furnished  by  the  Burt  Manufacturing  Company,  Akron,  Ohio,  for  the  plant  of 
the  Savannah  Electric  Company,  Savannah,  Ga.  The  Burt  Company  has  also 
lately  shipped  a  large  oil  filter  for  use  by  an  electric  plant  in  Brazil. 

ELECTRICAL  MERCHANDISE.— The  Liberty  Electrical  Supply  Company, 
136  Liberty  Street,  New  York,  carries  a  full  line  of  house  goods,  telephones, 
construction  material,  etc.  These  goods  are  illustrated  and  listed  in  a  48-page 
catalogue  of  recent  issue.    About  everything  in  the  electrical  supply  line  is  shown. 

ALPHADUCT,  the  new  fireproof  flexible  interior  conduit,  is  now  being 
placed  on  the  market.  Much  time  and  money  have  been  spent  on  this  product 
to  make  it  a  success  and  wherever  installations  have  been  made  it  has  given 
satisfaction.  The  Eastern  selling  branch  of  this  business  is  at  39  and  41  Cort- 
landt  Street,  New  York.     Mr.  W.  S.  Brown  being  the  representative. 

FORT  WAYNE  BULLETINS.— The  Fort  Wayne  Electric  Works,  Fort 
Wayne,  Ind.,  in  bulletins  Nos.  1027,  1035  and  1036  illustrate  and  describe  re- 
spectively alternating  current  arc  lamps;  electrostatic  ground  detectors  and 
small  direct-current  motors.  These  various  types  of  apparatus  are  very  com- 
pletely illustrated   with  views  of   detailed  parts  and   finished  machines. 

THE  BILLINGS  &  SPENCER  CO.MPANY,  Hartford,  Conn.,  has  just  issued 
a  new  list  of  drop-forge  lathe  dogs.  Dimensions  and  prices  of  the  dogs  are 
given,  and  a  variety  of  these  devices  are  illustrated.  The  same  company  has 
recently  issued  a  circular  on  its  automobile  forgings.  These  parts  are  illus- 
trated in  perspective  and  dimensional  diagrams.  They  comprise  all  of  the 
metal  parts  of  the  automobiles. 

ARC  LIGHT  BLUE-PRINTING  MACHINE.— The  Eugene  Dietzen  Com- 
pany, 181  Monroe  St.,  Chicago,  has  issued  a  circular  describing  and  illus- 
trating its  automatic  revolving  cylindrical  electric  blue-printing  machine.  The 
machine  consists  of  a  cylindrical  printing  frame  composed  of  two  semi- 
cylindrical  plates  of  heavy  glass  on  the  exterior  of  which  are  placed  the  tracings 
and  printing  paper  and  an  automatic  arrangement  whereby  an  arc  lamp  is 
alternately  lowered  and  raised  within  the  interior  of  the  cylinder. 

THE  SHULTZ  BELTING  COMPANY,  St.  Louis,  Mo.,  has  just  completed 
the  work  of  remodelling  and  enlarging  its  factory.  The  new  buildings  increase 
the  company's  capacity  two  and  one-half  times,  and  the  equipment  includes  a 
full  line  of  new  and  modern  machinery.  The  company  states  that  it  uses  the 
heaviest  packer-steer  hides  in  ihe  manufacture  of  its  belting,  and  prepares  the 
leather  by  its  own  special  process.  By  a  new  stretching  device  all  the  stretch 
is  taken  out  of  the  belting.  The  company  states  that  its  tannery  and  belt 
factory  are  thoroughly  up  to  date  and  unexcelled. 

COAL-HANDLING  STATION.— The  John  A.  Mead  Manufacturing  Com- 
pany, II  Broadway,  New  York,  has  just  issued  a  pamphlet  giving  an  interesting 
description  of  the  United  States  naval  coaling  station  at  Frenchman's  Bay,  Me. 
It  contains  half-tone  views  of  the  station  and  apparatus.  This  plant  has  a 
capacity  of  unloading  from  colliers  or  barges  of  160  tons  per  hour  for  each  of 
the  two  towers,  and  can  take  coal  from  the  storage  building  to  the  pier,  for 
supplying  war  vessels  or  colliers,  at  a  rate  of  250  tons  per  hour.  This  caparity 
can  be  increased  by  the  use  of  additional  cable  cars. 

MESSRS.  CHARLES  H.  BESLY  &  CO.,  10-12  North  Canal  St.,  Chicago, 
111.,  report  their  general  business  very  good.  They  call  particular  attention  to 
their  large  and  varied  assortment  of  seamless  brass  and  copper  tubing.  Three 
hu.  dred  sizet.  of  tubing  are  carried  in  stock,  varying  from  one  sixty- 
fourth-inch  outside  diameter  to  eight  and  one-half  inch  outside  diameter.  Brass 
rod,  sheet,  wire  and  brazed  tubing;  braziers  sheet  copper,  soft  and  cold  rolled 
copper  anodes;  brush  copper  for  electrical  purposes;  german  silver  sheet,  rod 
and  wire  are  also  carried  in  stock.  Their  new  store  building  on  Clin*on  .Street 
is  progressing  rapidly  and  will  give  them  over  double  the  space  of  their  present 
five-story  building,  10-12  North  Canal  Street.  Their  three  hundred-page  cata- 
logue will  be  mailed  free  on  application. 

MECHANIC.VL  STOKERS.— The  Rhode  Island  &  Suburban  Railway  has 
contracted  for  a  large  equipment  of  Roney  mechanical  stokers  for  its  new 
boiler  plant.  The  plant  will  have  an  ultimate  boiler  capacity  of  8.300-hp.  The 
above    stokers    will    be    used    throughout.      Another   large    concern,    the    Narra- 
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K^naett  Electric  UghUng  Company  u  al*o  inrtallinu  a  complete  equipment  of 
Kon«7  itokert,  compriiin?  12  «tokerf  of  the  quadniplex  type  operating  under 
Dabcock  &  Wilcox  boilere  of  4.Sco-hP  capacity.  A  third  industrial  plant  em- 
oloytng  the«e  ftokeri  u  the  Brown  &  Sharpe  Mfg.  Co.,  where  Roney  stoken 


under  two  batteries  of  Babcock  and  Wilcox  boilers  have  been  in  use  for  some 
time  with  excellent  results  The  success  of  this  installation  undoubtedly  fur- 
nished the  incentive  toward  the  smoke  prevention  movement  now  active  in 
Rhode  Island. 


UNITED    STATES    PATE.NTS    ISSfElJ    NOVEMBER    :i.    1902. 
[Conducted  by  Wm.  A.    Ro»«nbaum,  Patent  Attorney,    140   Nassau   St.,  N.    Y.] 

713.122.  METHOD  OF  MAKING  ELECTRIC  CONDUITS;  A.  M.  Lougee, 
Boiton,  Ma«s.  .\pp.  filed  Dec.  2,  1901.  The  method  consists  in  lining  the 
conduit  with  a  vulcanirable  insulating  material  and  then  applying  a  vul- 
canizing heat. 

713.123.  ELECTRIC  CONDUIT;  A  M.  Lougee,  Boston.  Mass.  App.  filed 
Dec.  2,  1901.     The  product  covered  by  the  preceding  method. 

713.133.  ELECTRIC  SWITCH;  T.  MuUcr,  New  York.  N.  Y.  App.  filed 
March  13,  1902.  A  tilling  weight  is  attached  to  the  movable  electrode 
and  a  second  tilting  weight  movable  independently  to  operate  the  movable 
electrodes  it  caused  to  act  by  means  of  a  fluid  actuated  member. 

713,140.  PROCESS  OF  DISTANTLY  REPRODUCING  PICTURES;  H.  R. 
Palmer,  Cleveland,  Ohio.  App.  filed  Jan.  21,  1901.  (See  Current  New-s 
and  Notes.) 

713,174.  VOLTAIC  CELL;  H.  B.  Taylor,  Newark.  N.  J.  App.  filed  April 
a,  1903.  Details  of  construction  and  mounting  facilitating  assembling 
and   renewing   of   the  parts. 

713.186.  SECONDARY  BATTERY;  R.  Welford,  Sunderland.  Eng.  App. 
filed  Nov.  21.  1899.  The  corrugations  of  the  plate  are  occupied  by  Ublets 
of  active  material  through  which  coils  of  conducting  wire  run. 

713.190.  MANUFACTURE  OF  INSULATING  OR  PROTECTIVE  COM- 
POU.'.'DS;    C.    L.    V.   Zimmer.    Hamburg,    Germany.     App.    filed    May    13. 

1901.  A  damp-proof  insulating  material  obtained  from  fat.  a  saponifying 
agent,  oxygen  to   thicken  the   composition  and  bituminous   matter. 

713,22a.  MOTOR  CONTROL;  J.  D.  Hilder,  Yonkcrs,  N.  Y.  App.  filed  Jan. 
3,  1902.  The  electrical  means  for  controlling  the  starting  of  the  motor 
are  automatically  dc  cnergizcl  after  the  motor  has  started,  to  avoid  con- 
sumption of  current  and  heating. 

713.2J1.  PRESSURE  RPXULATOR;  C.  F.  Spery.  Rockland.  III.  App.  filed 
Jan.   25,   1902.     Details. 

713.257.  RECORDING  ELECTRICAL  MEASURING  INSTRUMENT;  E. 
Weston,  Newark,  and  A.  O.  Bcnecke,  Vailsburg,  N.  J.  App.  filed  Feb. 
10,  1902.  Means  whereby  the  stylus  may  l>e  driven  by  a  rotary  armature 
capable  of  making  either  a  fractional  part  of  a  revolution,  or  a  number  of 
revolutions  in  either  direction  in  such  manner  as  to  give  to  the  stylus 
wide  ranges  of  movement  over  the   record-receiving  surface. 

713.258.  RECORDING  ELECTRICAL  MEASURING  INSTRUMENT;  E. 
Weston.  Newark,  and  A.  O.   Benecke,  V.iilsburg.  N.  J.     App.   filed  Feb.   ip, 

1902.  An  electrically  controlled  recording  instrument  intended  to  give  a 
correct  record  as  to  nature  and  duration  of  any  physical  change  acting 
upon  a  movslilc  agent. 

713.259.  RECORDING  ELECTRICAL  MEASURING  INSTRUMENT;  E. 
Weston.  Newark,  and  A.  O.  Benecke.  VaiUburg.  N.  J.  App.  filed  Feb.  >o. 
1902.  An  instrument  wherein  the  index  needle  is  caused  to  return  to  zero 
after  any  change  has  been  imparted  to  it  by  the  force  to  be  measured. 

713.277.  ELECTROLYTIC  REFINING  OF  LEAD  AND  LEAD  ALLOYS; 
A.  G.  Betts.  I^nitingburg.  N.  Y.  App.  filed  Jan.  9.  1902.  Process  of 
clectro-dcpotiling  lead  consisting  in  subjecting  to  electrolysis  and  electro- 
lyte containing  in  solution  a  lead  compound  and  a  reducing  agent  capable 
of  restraining  the  crystallization  of  the  lead  deposit. 

713.278.  ELECTRO  DEPOSITED  LEAD;  A.  G.  Betts.  Ijinsingburg.  N.  Y. 
App.  filed  Oct.  9,  1902.    The  product  produced  by  the  preceding  process. 

713.284.  RECrririER;  Harold  W.  Buck.  Schenectady.  N.  Y.  App.  filed  Oct. 
17.  1898.  Two  itourret  of  attrrnating  rurrent  of  the  same  phase  are  alter- 
nately connected  to  a  wo'kcircuit,  and  one  disconnected  after  the  other  is 
connected  thereto.  One  c.m.f.  i*  thus  in  circuit  during  approximately  a 
half-period  and  the  unbalanced  e.m.f.  existing  at  the  instant  of  commuta- 
tion   is   neutralized  by   opposing   to    it   an   independent    periodic  e.m.f. 

713,305.  ELECTRICAL  IGNITING  DEVICE;  C.  A.  Holdbridge.  Chicago. 
III.  App.  filed  Sept.  16,  1901.  A  fhetallic  tube  having  a  wick  projecting 
from  it*  end  and  forming  one  terminal  of  a  circuit,  is  drawn  across  a 
roughened  pinte  forming  the  other  terminal,  to  produce  sparks  and  ignite 
the  wirk. 

713.307.  OPERATING  DYNAMO  ELECTRIC  MACHINES:  F.  H.  Jeannin, 
Schenectady,  N.  V.  App.  filed  Oct.  aS,  1901.  (See  Current  News  and 
Notes.) 

7i3.3»«.  MAINTAINING  SYNCHRONOUS  ROTATION  OF  DYNAMO- 
ELECTRIC  MACHINES:  E.  W.  Mix.  Paris,  France.  App.  filed  Oct.  25. 
1899.      (See  Current  News  and  Notes  ) 

713.327.  TRANSFORMER;  W.  S.  Moody.  Schenectady.  N.  Y.  App.  filed 
March  *7,  igo*.  Bartirrs  of  inrombuslible  material  are  interposed  between 
the  exposed  ends  of  adjacent  »rt»  of  coiU 

7i3..t«f>  GROUND  DETKCTOR;  W.  H  Pratt.  I  ynn.  Mass.  App  hied 
Mrrrh    ig.    1900.      A    ground    detector   compri«inB    a   plurality    of    firginents 

related  fri— -"••   ••  the  different   wires  of   1  di^lnV- -  '•^.   a   common 

ground   r'  !v    related    to  all   of    the   set  a    number   of 

Index   nrr  intlv   controlled   by  a  pair  1  1  g   wires 

f  13.356  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C  P.  Sfcinmet*. 
Schenectady.  N  Y.  App  filed  March  6,  1899.  (See  Current  News  and 
Notes  ) 


713.365.  ELECTTROMAGNETIC  MEDICAL  APPLIANCE;  F.  H.  VoUery.  Al- 
legheny. Pa.  App.  filed  May  7.  1902.  The  action  of  an  induction  coil 
is  designed  to  be  improved  by  using  a  vibrating  diaphragm  across  which 
conducting   wires  are  stretched,   to  control   the  current. 

713,380.  CONTROLLING  MOTORS  FROM  DISTANT  POINTS;  N.  C.  Bas- 
sett,  Lynn,  Mass.  App.  filed  March  24,  1902.  The  arm  of  the  rheostat  is 
automatically  returned  to  the  off-position  after  the  motor  has  closed  the 
main  valve  of  an  engine,  thus  permitting  the  engineer  to  stop  the  engine 
by  simply  throwing  a  switch  and  leaving  the  apparatus  to  effect  its  usual 
functions. 

713,386.  INTERIOR  CONDUIT  OUTLET  BOX;  H.  D.  Betts.  En^ewood 
and  R.  M.  Thomas,  Elizabeth,  N.  J.     App.  filed  June  25,  1902.     Details. 

713.445.  STARTING  ALTERNATING  CURRENT  MOTORS;  T.  J.  Johnston, 
New  York,  N.  Y.    App.  filed  April  8,  1899.     (See  Current  News  and  Notes.) 

7»J.463.  (X)VERNOR;  J.  A.  Lightpipe.  San  Francisco,  Cal.  App.  filed  Aug. 
26,  1898.  An  important  feature  of  the  invention  consists  in  combining 
with  a  water  wheel  governor,  a  device  so  arranged  that  a  change  of  load 
has  the  same  effect  upon  the  governor  as  a  change  of  speed. 

713,464.  ELECTRIC  LOCOMOTIVE;  E.  C.  Lindsay.  Philadelphia,  Pa.  App. 
filed  May  28,  1902.  To  accommodate  a  large  motor  on  a  narrow  gatige 
locomoti\T,  the  motor  is  hung  on  a  countershaft  and  gears  first  with  the 
countershaft  and  then  with  the   axle. 

713.479-  RECORDING  ELECTRIC-WAVE  FORMS;  E.  J.  Murphy,  Lynn, 
Mass.     App.  filed  Nov.  23,  1901.     (See  Current  News  and  Notes.) 

713.486.  ELECTROMAGNETIC  TOOL;  R.  R.  Nicely.  Denver.  Colo.  App. 
filed  March  8.    1901.     Details. 

713,497-  TELEGRAPHY;  H.  A.  Rowland,  Baltimore.  Md.  App.  filed  June  4, 
1900.  The  invention  embodies  a  system  of  telegraphy  in  which  the  mes- 
sages are  transmitted  by  impressing  an  electromotive  force  rising  and 
falling  in  value  upon  a  main  line  wire  and  cutting  out  or  otherwise  mod- 


r«3 


7"3 

r>3 

7«3 


7i3.2<i7. — Recording   Electrical    Measurine   Instrument. 

ifying  a  pre-selected  number  and  combination  of  the  wave  impulses  of  the 
current  proiluced  by  the  electromotive  force  for  each  character  and  locating 
at  the  receiving  points  printers  adapted  to  print  the  characters  represented. 
by  the  combination  of  suppressed  and  unsupprcssed  current  impulses. 
,503.  FUSE  CARRIER;  H.  R.  Sargent.  Schenectady,  N.  Y.  App.  filed 
Ma.ch  s,  1901.  Comprises  two  clamping  members  having  grooves  for  the 
reception  of  the  fuses. 

,523.  ADJUSTING  COMPOUND-WOUND  GENERATOR;  C  P.  Stein- 
metz,  Schenectady.  N.  Y.  App.  filed  Aug.  24.  1898.  (See  Current  News 
and  Notes.) 

,SSS.  RE(mFIER:  Harold  W.  Buck.  Niagara  Falls.  N.  Y.  App  filed 
Oct.  17,  1898.  Two  sources  of  alternating  e.m.f.  are  alternately  connected 
to  the  work  circuit  at  overlapping  time  inter\-als,  a  reactive  device  being 
inchnlnl  in  the  work  circuit  to  smooth  out  the  rectified  circuit  and  prevent 
too  viiOcnt  fitictuations  therein. 

,564.  ELECTRIC  METER;  J  Harris.  Rensselaer,  N.  V.  App.  filed  Tan. 
•3.   190a.     Details. 

,567.  .'STARTING  ALTERNATING  CURRENT  MOTORS;  T.  J.  John- 
ston, New  York.  N.  Y.  App.  filed  April  8.  1899.  (See  Current  News  and 
Notes.) 

558.  NON-ACTIVE  METAL  FOR  USE  IN  STORAGE  BATTERIES; 
H.  H.  Lloyd,  Germantown,  Pa.  App.  filed  June  29,  1900.  Lead  and  a 
twelve  per  cent,  alloy  of  antimony  rolled  in  a  cold  slate. 
574  ADJUSTING  COMPOUND-WOUND  GENERATOR:  C.  P.  Stein- 
mctt,  Stbcnectady.  N.  Y.  App.  filed  Aug.  24.  1898.  (See  Current  News 
and    Notes.) 

583  CONNECTION  FOR  MEASURING  IN.^^TRUMENTS;  J  E  Wood- 
bridge.  Albany.  N.  Y.  App.  filed  March  26,  1902.  To  reduce  the  number 
of  connections  and  transformers  the  measuring  instruments  are  inserted 
in  inter-connected  leads  extending  from  the  secondaries  of  the  trans- 
formers. 
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"All  Failures." 

Sometimes  the  truth  in  regard  to  municipal  ownership  slips  out 
unawares  from  its  advocates.  In  the  New  South  Wales  Parliament 
a  month  or  two  ago,  the  question  was  up  of  municipalizing  the  Aus- 
tralian Gas  Light  Company,  and  one  member  was  quite  urgent  on 
the  subject,  moving  a  long  resolution  against  the  gas  corporation. 
He  then  pointed  out  the  fine  financial  results  in  England  from  mu- 
nicipal gas  work,  but,  "With  regard  to  electricity,  he  believed  it 
would  never  supersede  gas  as  an  illuminant.  While  17  municipalities 
in  New  South  Wales  had  gas  works,  7  had  electric  lighting  plants, 
and  the  latter  were  all  failures."  We  can  readily  belie%-e  it,  and  we 
desire  to  call  attention  to  the  fact  that  it  was  a  rabid  "municipalite" 
who  insisted  on  the  fact.  Wh>  in  doing  so  he  should  expect  to 
strengthen  his  general  municipal  argument,  we  will  not  attempt  to 
explain  or  under.stand,  nor  are  we  particularly  concerned  at  the 
seven  failures,  for  there  are  plenty  of  electric  light  successes  under 
private  management.  All  we  wish  to  point  out  is  that  every  mimi- 
cipal  lighting  plant  in  the  growing  and  prosperous  colony  of  New- 
South  Wales  is  a  failure,  on  the  unchallenged  statement  of  a  devout 
believer  in  municipal  ownership. 


Great  Unknown  Men. 

At  the  time  of  the  breakfast  given  to  Prince  Henry  of  Prussia,  to 
enable  him  to  meet  the  American  "Captains  of  Industry,"  surprise 
was  expressed  in  many  quarters  at  the  inclusion  of  men,  whose 
names  were  unknown  to  the  public,  but  whose  merit  was  at  once 
conceded  by  their  brethren  best  able  to  express  an  opinion  as  to 
their  worthiness.  Of  such  modest  workers  there  were  happily  not 
a  few,  adding  dignity  to  the  occasion  that  mere  wealth  could  not 
have  done,  however  great  the  aggregate.  In  like  manner,  the  hon- 
ors paid  recently  to  Mr.  John  Fritz  have  elicited  comment,  and  one 
leading  journal,  the  New  York  Sun,  has  given  space  to  an  article 
entitled  "Little-Known  Men  of  Genius,"  which  has  John  Fritz,  and 
the  new  medal  signalized  by  the  recent  big  banquet,  as  its  theme. 
Our  contemporary's  article  remarks :  "^"In  this  age  a  little  man's 
bigness  often  is  limited  only  by  his  ability  to  keep  himself  before 
the  public.  On  the  other  hand,  many  of  the  achievements  that  have 
contributed  to  this  nation's  greatness  and  the  world's  progress  have 
been  wrought  out  in  quiet  corners  and  byways,  and  the  world  has 
known  little  of  their  authors  until  long  after  the  achievement  made 
the  world  richer  and  better,  or  until  after  the  worker  has  been  dead 
long  enough  to  g-;c  into  the  cyclopaedias." 


This  is  well  put,  and  the  fact  that  recognition  does  come  after  a 
time  ought  to  encourage  younger  men  who  may  feel  that  they  are 
likely  long  to  toil  in  the  chill  desert  air  of  obscurity.  If  any  real 
stuff  lies  in  them,  the  work  will  be  done  just  the  same,  absolutely 
for  the  sake  of  doing  it.  But  there  are  degrees  of  recognition,  and 
we  doubt  if  the  recent  affair  has  made  Mr.  Fritz  any  better  known 
than  before  in  the  field  where  his  ability  has  really  counted.  As  a 
matter  of  fact,  a  man  who  has  received  the  highest  honors  that 
E'lrope  can  give  him  in  his  art  has  not  been  altogether  overlooked. 
Perhaps  the  arts  and  sciences  have  suffered  more  from  the  undue 
sensational  attention  given  to  some  of  their  practitioners  by  the 
public  than  from  any  neglect  of  genuinely  deserving  discoverers  and 
inventors.  We  imagine  and  hope  that  after  all  the  test  result  that 
will  attend  the  foundation  of  the  Fritz  medal  will  be  gained  in 
bringing  together  for  other  common  objects  and  purposes  the  great 
engineering  societies  of  the  country,  enabling  them  to  wield  for 
good  all  the  enormous  influence  of  which  they  are  capable. 
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A  marked  indication  of  the  decline  in  copper  and  of  its  results  is 
ven  by  the  statistics  of  some  nineteen  copper  stocks  quoted  on  the 
i^oston  market.  From  the  highest  record  price  down  to  the  recent 
lowest,  these  stocks  show  a  shrinkage  of  $253,800,000.  Perhaps  the 
most  marked  decline  is  that  in  Calumet  &  Hecla,  from  895  to  450, 
although  Amalgamated  Copper  has  flopped  from  130  down  to  53; 
while  Tamarack  has  plunged  from  363  to  146.  These  prices  are, 
liowcvcr,  only  in  keeping  with  the  drop  in  the  price  of  copper  from 
18  or  19  cents  to  11  or  12.  It  is  needless  to  say  that  the  electrical 
industry  views  with  complacency  the  lower  quotation  for  copper, 
which  it  would  be  glad  to  have  continue,  and  which  it  believes  to 
yield  a  fair  margin  of  profit  in  mines  of  ordinary  richness.  Prob- 
ably the  price  will  not  stay  permanently  at  its  present  low  level, 
but  it  will  be  interesting  to  note  the  effect  of  i2-cent  copper  on  the 
I»rod«ction  of  aluminum.  If  electrical  manufacturers  could  be  as- 
sured of  steady  12-cent  copper  they  might  not  be  so  determined  to 
exploit  mines  for  their  own  supply.  Another  effect  might  be  less 
insistence  on  high  voltages  for  power  transmission.  The  develop- 
ment of  high  pressures  has  been  closely  coincident  with  the  up- 
ward curve  of  copper  prices.  This  might  be  regarded  as  one  of  the 
compensations  of  the  case. 


case  it  was  necessar>'  to  have  a  paper  that  had  been  accepted  re- 
written after  it  left  the  author's  hands  in  order  to  render  it  at  all 
presentable.  In  a  young  and  vigorous  body  like  the  Institute,  it  is 
but  natural  there  should  exist  a  spirit  of  innovation,  and  it  is  well 
that  such  is  the  case.  We  believe,  however,  that  the  experiment 
here  considered  has  been  fraught  with  dubious  results,  and  that  a  re- 
turn to  the  more  conservative  and  safer  practice  of  the  past  is 
plainly  indicated. 


Institute   Papers. 

An  announcement  made  at  a  recent  meeting  of  the  Institute  that 
the  Transactions  lor  the  past  year  will,  owing  to  the  bulk  of  mat- 
ter, have  to  be  issued  in  two  volumes,  each  of  about  800  pages, 
brings  up  the  question  if  a  policy  as  to  papers  that  thus  so  severely 
taxes  the  resources  of  the  Institute  is  a  wise  one.  Until  quite  a 
recent  period,  but  one  paper,  or  at  most  two,  was  read  at  an  ordi- 
nary meeting,  a  more  elaborate  programme  being  appropriately  re- 
served for  the  annual  general  meeting  extending  over  several  days, 
and  the  attendance  at  which  is  quite  representative  in  its  character. 
F'.nt  aside  from  the  financial  aspect,  if  is  a  matter  of  much  doubt  in 
tlic  minds  of  many  if  the  departure  from  the  former  practice  has 
been  productive  of  results  in  harmony  with  the  objects  of  the  In- 
stitute. Of  tlic  great  number  of  papers  presented  under  the  changed 
policy,  perhaps  a  majority  can  be  classified  as  of  merely  an  instruc- 
tive as  distinguished  from  an  engineering  character,  the  latter  term 
applying  to  contributions  in  which  the  .subject  is  considered  in  its 
broadest  possible  relations,  or  illustrating  the  application  of  judgment 
to  the  solution  of  engineering  problems,  or  recording  data  of  in- 
trinsic value— in  short,  giving  information  of  the  kind  sought  by 
engineers,  who  arc  cither  instructed  in  purely  technical  details,  or 
know  the  sources  whence  such  information  may  he  readily  drawn. 
To  further  illustrate  the  di.stinction,  we  may  refer  to  the  excellent 
rcniarks  of  Mr.  Day  in  the  discussion  of  the  recent  papers.  A  paper 
prepared  along  the  line  of  these  remarks  would  not  only  have  been 
representative  in  the  broadest  sense  of  the  topic  of  the  meeting, 
but  if  read  alone  would  have  in  all  probability  drawn  out  in  the  dis- 
cussion the  substance  of  most  of  the  papers  actually  read,  and  in 
proper  relation  and  subordination  to  the  topic  as  a  whole. 


Htit  even  if  a  h.ilf  dozen  or  more  papers  of  a  real  engineering 
character  might  at  present  be  gathered  monthly  without  great  effort, 
it  is  doubtful  if  the  best  interests  of  the  Institute  would  be  served 
by  taking  advantage  of  the  opportunity.  The  amount  of  material  for 
papers  of  a  high  quality  is  necessarily  limited  in  a  field  so  com- 
paratively restricted  as  that  of  electrical  engineering,  and  in  a  con- 
tinuing body  like  the  Institute  the  future  should  not  be  sacrificed  to 
the  present.  So  keen,  indeed,  has  been  the  endeavor  to  expand  the 
progranimo  of  mectnigs,  that  in  one  case  a  paper  was  accepted  from 
a  non-member  in  direct  violation  of  the  constitution ;  and  in  another 


The  Growth  of  Central  Station  Practice. 

The  article  on  recent  developments  of  the  Chicago  Edison  system, 
which  we  publish  this  week,  is  a  most  striking  reminder  of  the  far- 
reaching  changes  in  central  station  working.  The  distribution  of 
energy  to  the  heart  of  a  great  city  is  always  a  formidable  problem, 
and  in  Chicago  its  difficulties  are  fully  developed.  The  mere  matter 
of  bigness  is  an  important  factor  in  modifying  methods.  Up  to  cer- 
tain magnitudes  certain  plans  of  operation  work  admirably,  but  be- 
yond these  points  inconveniences  develop  faster  than  advantages. 
Perhaps  telephone  engineering  involves  these  problems  of  magnitude 
more  fully  than  any  other  branch  of  applied  electricity,  but  even  in 
central  station  work  they  enter  as  disturbing  factors.  So  it  has  come 
to  pass  that  the  old  and  beautifully  simple  idea  of  distribution  from 
a  single  generating  plant  at  or  near  its  center  of  load  has  come  to 
be  greatly  modified.  The  huge  loads  to  be  carried  in  the  center  of  a 
large  city  have  grown  unwieldy  and  demand  stations  of  dimensions 
not  permissible  for  economic  reasons  in  the  midst  of  the  concentrated 
load.  Hence  there  has  been  very  general  recourse  taken  to  the 
methods  of  power  transmission,  and  in  most  large  cities  there  is  a 
combination  of  alternating-current  generation  and  direct-current  dis- 
tribution from  rotaries.  Sub-stations  for  rotaries  can  obviously  be 
stowed  away  in  spaces  altogether  impossible  for  generating  stations 
and  can  be  worked  with  a  very  moderate  amount  of  attendance. 


The  Randolph  Street  Sub-station  of  the  Chicago  Edison  Company 
is  of  unusual  interest  in  several  respects.  In  the  first  place,  it  is  of 
no  mean  dimensions,  containing  a  round  dozen  500-kw  rotaries  when 
fully  equipped.  And  its  location  in  the  basement  of  a  colossal  modem 
office  building  is  altogether  out  of  the  usual.  It  is  enough  to  make 
an  old-fashioned  central  station  man  rub  his  eyes  and  wonder  if  he  is 
awake.  The  equipment  is  thoroughly  up  to  date  and  gives  a  won- 
derfully compact,  convenient  and  efficient  station.  We  cannot  help 
wondering,  however,  why,  as  in  several  other  recent  installations, 
so  low  a  frequency  as  25  cycles  was  selected  for  the  polyphase 
side  of  the  equipment.  It  almost  seems  as  if  the  old  guard  of  low- 
tension  men  had  feared  to  trust  themselves  in  presence  of  the  temp- 
tation to  distribute  alternating  current,  and  had  put  it  from  them  by 
selecting  a  frequency  just  too  low  to  use  comfortably  in  incandescent 
lamps.  There  are  indubitably  some  excellent  reasons  for  continuing 
the  distribution  of  direct  rurrcni  even  when  alternating  current  is  at 
hand,  notably  the  extensive  use  of  low-tension  arc  lamps  and  a  heavy 
existing  motor  load;  but  it  seems  a  bit  short-sighted  to  go  just 
below,  instead  of  just  above,  the  critical  frequency  for  incandescents. 
Except  in  this  particular  there  is  very  little  in  the  installation  to  criti- 
cise, and  assuredly  the  Giicago  Edison  Company  has  no  prejudice 
against  the  polyphase  distribution,  since  it  uses  it  freely  in  outlying 
districts. 


Even  more  interesting  than  this  striking  sub-station  is  the  project 
for  a  colossal  new  generating  plant  at  Center  Avenue  and  Twenty- 
second  Street.  This  must  be  regarded  as  a  power  trwismission 
plant  pure  and  simple,  since  its  entire  outputs  will  be  three-phase 
c.irrcnt  at  9,000  volts.  Here  again  the  frequency  is  25  cycles  to 
match  that  of  the  older  station,  and  in  the  alternating  current  dis- 
tribution motor-generator  frequency  changers,  25  to  60  cj'clcs,  will 
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be  used.  It  is  interesting  to  note  that  the  distribution  in  these  cases 
will  be  3-phase,  4-wire,  the  generators  being  Y-connected.  We  can- 
not help  wondering  what  will  be  the  relative  outputs  of  alternating 
and  direct  current  ten  years  hence.  At  present  the  latter  has  decidedly 
the  advantage.  A  point  of  great  interest  to  engineers  in  the  new 
station  is  the  reported  determination  to  use  steam  turbines  as  the 
prime  movers.  This  will  assuredly  be  a  most  instructive  innovation 
in  working  on  this  large  scale,  and  the  results  will  be  watched  with 
the  most  intense  interest.  Certain  it  is  that  the  steam  turbine  is 
steadily  forcing  its  way  into  use,  and  that  it  has  been  acquiring  an 
excellent  reputation  for  economy.  We  must  applaud  in  this  con- 
nection the  wise  conservatism  of  the  turbine  manufacturers  who 
have  through  several  years  worked  up  the  machines  with  the  greatest 
care,  not  putting  them  out  until  they  stood  on  solid  ground  and  even 
then  only  where  they  were  well  adapted  for  the  work  in  hand.  In 
this  huge  Chicago  station,  if  rumor  be  true,  they  will  have  a  fair  field 
on  a  most  convincing  scale.  In  the  immense  area  to  be  covered,  the 
rapid  growth  of  population  and  the  very  large  manufacturing  inter- 
ests to  be  served,  the  territory  of  the  Chicago  Edison  Company  is 
unique.  We  ought  also  to  add  that  it  has  been  very  skillfully  served, 
and  the  business  has  certainly  been  managed  and  engineered  with 
remarkable  ability.  Its  service  has  grown  vmh  the  rapidity  'of  a 
boom  mining  camp,  and  somehow  or  other  the  plant  has  contrived 
to  keep  abreast  of  the  load  and  a  little  ahead  of  the  times. 


Speed  Control  of  Direct-Current  Motors. 

While  a  majority  of  the  papers  read  at  the  recent  meeting  of  the 
American  Institute  of  Electrical  Engineers  are  rather  commercial 
than  engineering  in  their  scope  and  treatment,  and  do  not  throw 
much  more  light  upon  the  methods  of  variable  speed  control  than 
can  be  obtained  from  the  trade  publications  relating  to  the  several 
systems  described,  yet  those  not  in  close  touch  with  the  subject 
will  find  instruction  in  their  reading.  The  unique  advantages  of 
the  electric  motor  in  power  distribution  have  led  to  its  rapid  dis- 
placement of  the  mechanical  drive,  but  as  pointed  out  by  President 
Scott,  its  entry  into  this  field  is  also  leading  to  a  revolution  in  tool 
practice  through  the  adaptability  of  the  direct-current  motor  for 
variable  speeds.  This  development  has  brought  to  the  front  all 
known  forms  of  motor  speed  regulation.  Rheostatic  control,  mag- 
netic field  control,  series-parallel  control  and  variable  impressed 
voltage  control,  are  all  in  use,  and  in  some  cases  two  or  three  of 
hese  methods  are  invoked  conjointly  for  the  operation  of  one  and 
he  same  motor. 


I 


I 


The  simplest  and  earliest  method  in  historical  order  of  develop- 

nent  is  the  rheostatic  control,  or  the  insertion  of  adjustable  resist- 

nce  into  the  circuit  of  a  motor  to  lower  its  speed.     This  method 

vhen  relied  upon  exclusively  through  a  wide  range  of  speed  varia- 

ion,  is  very  clumsy,  because  it  requires  such  bulky  rheostats,  often 

irger  than  the  motor.     It  is  wasteful,  because  of  the  heat  liberated 

1  the  resistance.     In  some  cases  it  is  very  irregular,  because  of 

ariations  in  load  when  a  relatively  large  amount  of  resistance  is 

icluded  in  the  circuit.     The  magnetic  field  control,  usually  a  shunt 

eld  rheostat  control,  is  the  next  simplest,  and  the  next  in  order  of 

evelopment.     It  is  economical,  simple  and  effective,  but  its  range 

f  effectiveness  is  unfortunately  limited.     Series-parallel  control  is 

1  very  extensive  use  in  electric  traction,  and   forms  the  basis  of 

ectric  car  speed  control;  but  it  involves  some  complication.     It 

squires  either  two  separate  motors  or  two  motor  armatures  in  one 

agnetic  field,  which  is  virtually  rolling  two  motors  into  one.    Vari- 

)le-impressed-voltage  control  is  also  in  fairly  extensive  use.     This 

so   calls    for    some    complication,    but    the    complication    is   trans- 


ferred in  this  case  from  the  motor  to  some  part  of  the  supply 
system.  In  the  three-wire  system,  the  generator  is  either  double  or 
at  least  is  specially  constructed  so  as  to  present  a  neutral  point,  and 
an  extra  wire  has  to  be  carried  from  the  generator  to  the  motor.  In 
the  four-wire  system,  with  multiple  voltages  either  boosters  or 
separator  generators  have  to  be  used,  each  for  its  own  voltage  of 
supply.  In  some  cases  the  Ward-Leonard  system  is  used  with  its 
extra  and  intermediate  motor-generator  installed  near  the  workmg 
motor  for  the  purpose  of  supplying  to  the  latter  the  exact  pressure 
desired.  All  of  the  above  methods  are  available,  and  each  has  its 
special  field  of  usefulness,  either  singly  or  in  combination  with 
some  of  the  others.  The  result  is  that  the  direct-current  motor  is 
one  of  the  most  flexible  machines  in  commercial  use,  and  is  capable 
of  meeting  all  reasonable  demands  for  variation  at  will  of  speed  or 
of  torque. 


The  much-vexed  question  of  independent  or  individual  motor 
driving  was  also  discussed  in  the  Institute  papers.  If  a  number  of 
different  lathes  or  tools  are  driven  by  one  and  the  same  motor, 
the  condition  reverts  to  that  of  countershafting  in  a  modified  form 
or  on  a  reduced  scale,  so  that  instead  of  having  a  long  continuous 
line  of  overhead  shafting,  with  belts  depending  therefrom  to  the 
successive  tools,  there  are  a  number  of  short  lengths  of  shafting, 
each  driven  by  its  own  motor,  and  each  driving  a  limited  number 
of  tools.  By  suitably  grouping  the  tools  in  this  manner  consider- 
able economy  of  power  may  be  effected  by  stopping  the  motors  con- 
nected to  tools  out  of  use.  But  in  almost  all  cases  of  group-driving 
the  speed  of  the  motor  is  kept  constant  to  suit  the  average  require- 
ment of  the  whole  group  it  drives.  Only  in  the  case  of  individual 
driving  can  the  speed  of  the  motor  be  conveniently  adjusted  and 
varied  to  suit  the  work.  Of  course,  it  is  possible  to  vary  the  speed 
of  a  tool  by  mechanical  means  when  group  driving  is  employed ;  as, 
for  example,  by  means  of  the  well-known  cone  pulleys.  But  in  near- 
ly all  cases  the  mechanical  means  for  varying  the  speed  of  tools  re- 
qui-e  some  little  attention  and  time  for  their  operation,  whereas 
neither  time  nor  effort  of  mind  are  appreciably  called  for  in  varying 
the  speed  of  a  direct-connected  motor  in  turning  the  controller 
handle.  It  is  largely  for  the  convenience  of  operation  that  the  in- 
dividual motor  in  tool  driving  is  so  popular.  The  workman  can 
give  his  entire  thought  and  attention  to  the  job,  and  the  controller- 
handle  of  the  motor  is  manipulated  by  him  almost  unconsciously  to 
suit  the  best  requirements  of  his  tool ;  whereas  if  mechanical  changes 
of  speed  are  required  the  workman  will  not  take  the  time  and  trouble 
to  turn  his  attention  from  the  job  to  the  speed-varying  device.  This 
is  only  another  way  of  saying  that  any  reliable  mechanical  speed- 
varying  device  for  a  tool  which  would  be  as  definite  and  easy  to 
manipulate  as  a  motor-controller,  would  be  likely  to  make  group- 
driving  of  tools  the  rule,  and  individual  driving  the  exception; 
whereas  the  tendency  of  modern  times  seems  to  be  setting  in  favor 
of  the  individual  drive. 


An  interesting  description  was  contained  in  one  of  the  papers  of 
an  electrically  operated  coal-hoist.  Here  the  best  performance  of 
electrically  lifting  100  tons  of  coal  through  an  elevation  of  126  feet 
\vas  described.  The  empty  shovel  weighed  more  than  the  average 
charge  of  coal  or  shovel  contents.  The  flexibility  and  other  ad- 
vantages of  the  electric  motor  hoist  are  pointed  out  in  the  paper. 
It  seems  a  pity,  however,  that  the  work  done  on  the  descent  of  the 
shovel,  or  about  half  the  work  engaged  in  lifting,  should  have  to  be 
dissipated  in  a  rheostat  instead  of  being  restored  to  the  circuit.  No 
doubt  in  certain  cases  it  would  be  commercially  desirable  to  save 
and  restore  this  work,  which  a  simple  steam  hoist  would  be  com- 
pelled to  waste. 
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Secrcury  of  the  Navy  Moody  has  directed  that  the  Nero  sound- 
ings ^turnd  over  t^  the  ComiBercul  Paafic  Cable  Company. 
T?i  act.on  resulted  from  a  conferer^cc  between  Secretary  Moody 
and  Rear  Adm.ral  Bradford.  Ch.cf  of  the  Bureau  of  Equipment,  in 
regard  to  the  proposition  of  the  Cable  Company  to  construct  a 
^ble  from  San  Francisco  to  Honolulu.  The  ^-retary  has  autho  - 
ized  the  Admiral  to  turn  over  the  soundmgs  made  by  the  Navy  De- 
partment to  the  able  Company  as  soon  as  the  necessary  papers 

have  been  drawn  up. 

These  sounding.,  which  were  made  by  the  Nero  represent  more 
than  a  year's  work,  and  an  expenditure  of  about  $100,000.  As  a 
result  of  the  Secretary's  determination  to  relinquish  the  soundings 
of  the  Nero  in  return  for  concessions  to  the  government  m  cabk 
rates  and  in  military  use  of  the  cable,  it  is  expected  that  a  c^ble  w  U 
be  in  operation  between  San  Francisco  and  Honolulu  ^^'^hm  six 
months,  and  work  then  will  be  pushed  on  the  Ime  between  Honolulu 

and  Manila.  ^  •  .         1     ^;«„ 

It  is  due  to  the  work  of  the  Nero  that  Guam  is  to  be  a  landing 
station  of  the  Pacific  cable.     The  Cable  company  was  disposed  to 
believe  that  there  was  an  abyss  in  the  vicinity  of  the  island  which 
would  prevent  the  laying  of  a  cable  by  that  route.    Admiral  Brad- 
ford showed  the  company's  representatives  enough  of  the  soundmgs 
to  convince  them  that  the  survey  of  the  Nero  had  made  a  detour 
of  this  abyss,  and  it  was  agreed  to  lay  the  cable  by  the  way  of  Guam. 
This  action  of  the  Navy  Department  results  from  a  confcrcice  at 
the    Department   of    Justice   between    Attorney-General    Knox    and 
President  Clarence  W.  Mackay.  of  the  Cable  Company;  Vic^Presi- 
dcnt  Ward  and  General  Counsel  Cook.     At  the  close  of  the  confer- 
ence Mr  Knox  gave  out  the  statement  :-that  it  related  '  to  the  condi- 
tions prescribed  by    President  Roosevelt   for  constructing  a  trans- 
Pacific  cable.    These  conditions  were  approved  by  the  President  in 
July  last,  since  which  time  the  Pacific  Cable  Company  has  not  offi- 
cially notified  the  government  as  to  its  intention  or  willingness  to 
accept  them.     To-day,  however.  Mr.  Mackay  explained  to  the  At- 
torney-General that  the  delay  was  caused  by  protracted  negotiations, 
which  have  only  been  brought  to  a  conclusion  within  the  last  few 
days    to  secure  a  landing  place  in  China  to  comply  with  the  Presi- 
dent's condition  that  an  independent  American  line  should  be  con- 
structed from  Manila  to  Hong  Kong,  thus  giving  an  all- American 
through  line  to  the  Asiatic  continent.     It  was  this  condition   that 
was  supposed  to  be  the  one  that  the  Cable  Company  would  be  un^ 
willing  or  unable  to  comply  with.     It  now  announces  its  ability  and 
intention  to  construct  a  line  from  Manila  to  Shanghai,  a  distance 
of  about  twelve  hundred  miles,  and  to  have  the  same  completed 
within  a  year.    Owing  to  the  claim  by  the  Pacific  Cable  people  that, 
as  they  read  one  of  the  other  conditions,  it  will  practically  prevent 
the  necessary  relations  with  existing  lines  in  China  to  secure  the 
tran<^mission  of  American  messages  to  interior  points,  that  provision 
is  being  recast  to  obviate  misunderstandings,  and  will  be  submitted 
to  the  Prrsident  in  a  modified  form  within  a  few  days." 


out  of  its  threat  forably  to  expel  the  Western  Lmon  system  from 
its  own  lines  on  December  I.  the  termination  01  the  six  months 
notice  to  that  effect  given  to  the  telegraph  company  last  May. 

As  co-defendant  with  the  Pennsylvania  the  bill  and  petition  both 
name  the  United  New  Jersey  Railroad  and  Canal  Company  which 
comprises  the  Pennsylvania's  system  in  New  Jersey,  and  is  held  by  the 
latter  under  a  so-called  perpetual  lease.  The  Postal  Telegraph- 
Cable  Company,  to  which  the  Western  Union  is  expected  to  surrender 
the  privileges  it  now  enjoys,  is  mentioned  in  the  papers  only  ma- 
dentally  The  bill  of  complaint  in  its  opening  paragraphs  sets  lortd 
the  details  of  the  incorporation  of  the  United  New  Jersey  Company 
under  various  acts  and  grants  of  the  New  Jerse,-  Legislature  and 
describes  the  corporate  birth  of  the  Pennsylvania  by  virtue  of  the 
statutes  of  that  State.  It  recounts  the  leasing  of  the  lormer  com- 
pany bv  the  Pennsylvania  on  July  i.  1871,  for  a  term  ol  999  years, 
and  declares  that  under  the  several  specified  laws  of  New  Jersey, 
as  well  as  bv  the  general  public  laws  of  the  State,  the  joint  railroads 
"were  created  and  made,  and  now  are  public  highways,  and  as  such 
are  subject  to  occupation  and  use  by  telegraph  companies,  particu- 
larly under  the  effect  of  fec'eral  laws  passed  July  24,  1866. 

It  wa.  reported  earlv  this  week  that  the  Pennsylvania  Railroad  had 
eiven  notice  to  the  Western  Union  Telegraph  Company  that  the 
Tatter's  messengers  would  not  be  allowed  to  enter  the  Pennsylvania  s 
cars  to  deliver  messages.  The  railroad  officials,  however,  deny  that 
si.ch  an  order  has  been  given. 


Western  Union    Wires  Along   Railways. 

At  Newark,  N.  J.,  on  November  a,  the  proceedings  threatened  by 
the  Western   Union  Telegraph   Company  to   restrain   the    Pennsyl- 
vania Railroad  Company  from  having  poles,  wires  and  other  equip- 
ment  of  the   former   removed   from   the  railroad   system   were   in- 
itiated in  the  l^iit^d  States  Circuit  Court.  District  of  New  Jersey, 
when    Judge   Andrew    Kirkpafrick   granted   a    rule   to   show   cause, 
which  carries  with  it  a  temporary  injunction,  operative  pending  the 
final  disposition  of  the  case.    The  rule  is  returnable  December  8.    The 
.ipplic.ition  for  the  order  was  made  by  Rush  Taggart.  of  New  York. 
gener.nl  .nttornry  of  the  Western  Union,  and  Richard  V.  Lind.ibury. 
of  New.irk.  wlio  presented  to  the  court  a  bill  in  equity,  seeking  to 
establish  perpetual  title  to  the  us-  of  the  railroad's  right  of  way  for 
telegraphic  purposes,  and  at  the  same  time  filed  in  the  law  side  of 
the  court  a  petition  praying  for  the  appointment  of  an  arbitration 
commission  or  jury  to  determine  an  amount  of  compensation  which, 
according  to  the  ciaims  of  tho  complaining  corporaticn.  the  railroad 
is  bound  under  federal  laws  to  accept  for  the  use  of  it.,  thoroughfare 
for  telegraphic  purposes.    The  contents  of  the  petition  are  substan- 
tially the  same  as  tho<;e  of  the  bill  of  complaint,  in  which  the  peti- 
tion is  .idverted  to  as  having  been  filed      The  preliminary  stay  \ya« 
secured  with  a  view  to  forestalli-g  the  Pennsylvania  in  the  carrying 


Destruction  of  a  Mexican  Plant  by  Fire. 

According  to  Mr.  Fred  F.  Spencer,  of  the  Mexican  General 
Electric  Company,  the  most  destructive  fire,  from  an  electrical 
standpoint,  that  has  ever  occurred  in  Mexico,  took  place  No- 
vember 8,  destroying  completely  the  substation  of  the  Berme- 
jillo  Light  &  Power  Company  at  Guadalajora.  Jalisco.  The 
fire  originated  in  a  cupola  on  top  of  the  building  where  the 
10,000-volt  lines  entered,  and  the  1,000-volt  distributing  lines 
and  the  arc  circuits  left  the  station.  It  was  caused  by  a  short 
circuit  between  the  high-tension  lines.  Although  the  walls  were 
constructed  of  brick  and  mortar,  the  intense  heat  caused  these 
to  crumble  away  on  two  sides,  and  falling  inward  they  com- 
pletely buried  the  machinery,  crushing  what  had  not  already 
been  consumed  by  the  flames. 

The  loss  will  aggregate  $100,000,  with  no  insurance.  Among 
the  apparatus  destroyed  were  five  200-kw.  11.400  to  i. 040- volt 
General  Electric  air  blast  transformers;  two  General  Electric 
induction  motors  and  blowers;  one  225-hp  and  i.ooo-volt  synchron- 
ous motor,  direct  connected  to  two  Brush  arc  machines  of  ibo 
lights  each,  with  exciter  and  starting  motor;  several  Wagner 
induction  motors  ranging  from  2  hp  to  25  hp;  6  switchboard 
l)anels,  etc.  .   . 

Through  the  energies  of  the  manager  of  the  company  ligm 
was  furnished  the  customers  in  a  short  time,  six  300-kw  trans- 
formers having  arrived  but  a  few  days  before  the  fire,  wh:ch 
were  at  once  set  in  place  and  connected.  The  arc  lights  were 
furnished  with  current  from  the  power  house  6  miles  distant  by 
means  of  three  Thomson-Houston  arc  machines,  which  were 
at  that  place,  .\rrangements  arc  being  made  to  construct  a  new 
station  as  rapidly  as  possible. 


Electric  Motive  Power  on  English  Railways. 

The  Northeastern  Railway,  of  England,  according  to  a  Canadian 
correspondent,  is  about  to  change  a  part  of  its  system  from  •  — 
power  to  electricitv.  and  Mr.  H.  A.  Watson,  its  general  suj  -  : 
tendent.  and  Mr.  V.  Reavcn.  superintendent  of  motive  power,  arr 
now  in  Canada  for  the  purpose  of  gathering  information  on  the 
subject  Mr.  Reaven  savs  the  section  on  which  they  propose  using 
electricitv  is  around  Newcastle,  where  forty-seven  miles  of  roa«1 
are  much  congested  bv  the  dense  population,  and  where  they  carr> 
2  500.000  people  a  vear.  Tenders  arc  already  in  for  the  work,  ano 
tlic  amount  involved  in  the  change  will  be  about  $1,250,000.  Th« 
companv  proposes  that  each  car  shall  have  its  own  motor  rathei 
than  use  electric  engines.  Mr.  Reaven  states  that  he  had  learned 
since  reaching  this  side,  that  the  Lancashire  and  Yorkshire  road  ha. 
determined  to  change  its  motive  power  to  electricity  at  Manchester 
Liverpool  and  other  large  centers  of  population. 
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Electrical  Steering-Gear  on  the  "Finland." 

TO  steer  a  ship  by  electricity  has  long  been  the  ambition  of  in- 
ventors, and  some  very  interesting  work  has  been  done  in 
this  field.  It  would  appear  from  recent  results  that  the  appa- 
ratus designed  by  Mr.  M.  Pfatischer,  of  Philadelphia,  accomplishes  the 
purpose  very  satisfactorily.  This  gear  has  been  installed  upon  nine 
ships,  eight  of  these  belonging  to  the  Imperial  Russian  Navy,  and 
is  an  acknowledged  success.  The  steamship  Finland,  recently  built 
by  William  Cramp  &  Sons'  Ship  and  Engine  Building  Company,  of 
Philadelphia,  for  the  Red  Star  Line,  is  the  latest  and  largest  ship 
equipped  with  it.  The  gear  is  also  to  be  placed  on  the  two  liners 
being  built  by  the  Eastern  Shipbuilding  Company,  at  New  London, 
Conn.,  for  the  Pacific  trade.  There  are  many  difficult  problems  to 
solve  in  the  design  and  in  the  manufacture  of  a  thoroughly  practical 
gear  which  will  do  the  work  required  of  it. 

This  gear  is  simply  an  application  of  the  well-known  principle  of 
the  Wheatstcne  bridge  to  the  control  of  a  ship's  rudder.  If  two 
rheostats  of  exactly  equal  resistance  are  connected  in  parallel  to  a 
source  of  electric  current,  the  potential  of  any  point  on  one  is  the 
same  as  that  of  the  corresponding  point  on  the  other,  and  no  current 


house,  or  any  other  steermg  station;  the  second  rheostat,  which  we 
rnay  call  the  balance  rheostat,  is  placed  in  the  steering-gear  room. 
In  each  rheostat  a  sweep  is  arranged  to  move  over  contacts,  and  the 
two  sweeps  are  connected  by  a  wire  termed  the  "balance  wire."  Ac- 
cording to  whether  the  sweeps  are  on  corresponding  points  or  not, 
there  is  not  or  is  a  current  in  the  balance  wire.  It  is  this  small 
current  which  controls  an  electrical  generator  in  such  a  way  as  to 
cause  it  to  supply  current  to  an  electric  motor,  which  turns  the 
rudder.  The  sweep  in  the  balance  rheostat  is  mechanically  connected 
to  move  with  the  rudder.  Supposing,  then,  that  the  balance  has 
been  disturbed,  the  rudder  moves,  and  by  its  motion  brings  the 
balance  rheostat  sweep  to  a  point  which  corresponds  to  the  point 
the  sweep  in  the  steering  rheostat  is  on.  Then,  as  there  is  no  cur- 
rent in  the  balance  wire,  the  rudder  stops  moving  and  remains  in 
that  position  until  the  balance  is  again  disturbed.  In  this  way,  the 
rudder  can  be  moved  to  any  position  desired. 

The  heavy  currents  required  to  operate  the  rudder  motor  are 
controlled  by  the  small  current  in  the  balance  wire  in  the  following 
manner.  The  field  of  a  small  continuously  driven  exciter  dynamo 
is  made  part  of  the  balance  wire  circuit.  The  exciter  armature  is 
connected  to  the  field  of  the  main  generator,  which  is  also  continu- 
ously driven,  and  its  armature  is  connected  to  the  armature  of  the 
rudder  motor,  the  motor  field  being  separately  excited.  In  this  way 
it  is  evident  that  the  characteristics  of  the  current  in  the  balance 
wire  determine  the  characteristics  of  the  current  supplied  to  the 
rudder  motor,  and  so  determine  the  speed  and  direction  of  its 
rotation. 

Probably  the  best  idea  of  the  installation  of  the  gear  can  be  ob- 
tained from  a  description  of  the  plant  on  the  Finland,  which  started 
on  her  maiden  trip  across  the  Atlantic  on  October  4th.  In  the  pilot 
house  is  placed  the  steering  rheostat,  which  is  encased  in  a  brass 
column   with  a  h.ind  wheel  and  gears  to  move  the  sweep,  also  a 


Fig.   2. — Steerinc-Ge.ar   Room  of  the  Steamship  "Finland." 


will  flow  through  a  wire  joining  thein.  If,  however,  two  non-corre- 
sponding points  are  joined  by  a  wire,  then  their  potential  being 
different,  current  will  flow  in  one  direction  or  the  other  according 
to  the  relative  position  of  the  points  taken. 

In   applying  these   facts   to  the   steering  of  a  ship,   one  rheostat, 
which   we   may  call    the   steering    rheostat,   is  placed    in    the   pilot 


Pfatischer  electrical  rudder  indicator.  Thence  a  rive-wire  cable  is 
run  to  the  steering-gear  switchboard  in  the  main  dynamo  room. 
Two  wires  are  required  for  the  indicator,  two  to  supply  the  rheostat, 
and  one  for  the  balance  wire. 

In   the  steering-gear  room  is  the  6o-hp,   no- volt  rudder  motor, 
mounted  on  a  Brown  tiller,  built  by  the  Hyde  Windlass  Company, 
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of  Bath,  Me.  The  balance  rheostat  is  placed  m  an  iron  column 
having  a  lever  and  gears  to  move  the  sweep;  and  a  spare  balance 
column  is  also  provided  with  a  hand  wheel,  so  that  n  can  be  used  as 
r  steering  column  when  des.red.  There  .s  also  a  th.rd  column 
similar  m  external  appearance  to  the  other  two.  but  conjammg  a 
higher  resistance  rheosUt.  which  .s  the  transmitter  for  the  rudder 
indicator  in  the  pilot  house.  Th,s  rheostat  »s  supplied  from  the 
ship's  lighting  circuit.  One  of  the  two  wires  leadmg  to  the  mdi- 
calor  w^ich  is  a  voltmeter  suiubly  calibrated,  is  taken  from  the 
n^iddlc  point  of  the  rheostat  and  the  other  from  the  sweep  which 
moves  over  the  conlacts,  so  that  the  position  of  the  rudder  is  indi- 
cated at  all  times.  The  sweeps  in  all  three  columns  are  connected 
by  links  to  the  rudder  post,  so  that  each  one  is  on  the  middle  point 
of  its  rheostat  when  the  rudder  is  amidship.  and  they  are  all  moved 
in  unison  when  the  rudder  moves.  The  wires  from  these  columns 
are  taken  to  the  steering-gear  switchboard  in  two  5-w.re  cables ;  the 
motor  connections  are  taken  separately.     In  all  cases  the  wiring  .. 

in  iron  pipes.  r  zo,  1.,.. 

In  the  dynamo  room  are  installed  the  main  generator  of  60  Us 

at  ilovnlt<;.  th.- rxHter.  a  «niall  <;hnnt  Rcnerator  of  4..S  kw  at  IIO  volts. 


1.  single-throw,  are  double-pole,  double-throw.  When  m  their  up- 
ward position,  the  connections  are  so  made  that  the  whole  steermg 
gear  is  entirely  independent  of  the  ships  lighting  or  power  circuits, 
ihe  small  shunt  generator  supplying  the  current  for  the  rheostats 
and  rudder  motor  field.  In  their  downward  position,  the  connecuons 
are  made  so  that  the  regular  engine  and  main  generator  may  be 
stopped  -urrent  for  the  rheostats  and  motor  field,  and  to  run  the 
shunt  generator  as  a  motor  to  drive  the  exciter,  being  taken  from 
the  ships  lighting  circuit,  while  any  one  of  the  four  lightmg  gen- 
erators is  used  to  supply  power  to  the  rudder  motor.  On  each  of 
the  lighting  generators  is  mounted  a  small  board  with  the  required 
.'.witches  to  connect  the  machine  to  the  main  busbars  or  to  the 
steering-gear  system 

Ordinarily,  in  steering,  the  switches  on  the  steermg-gear  board  are 
in  their  upward  positions.  The  main  generator,  shunt  generator 
and  exciter  are  continuously  driven,  the  shunt  generator  supplymg 
current  to  the  columns  and  motor  field,  while  the  main  generator 
and  exciter  onlv  generate  current  when -it  is  required,  and  at  a  voltage 
(ktermined  bv'the  difference  of  potential  at  the  ends  of  the  balance 
wire     Therefore  since  the  speed  of  a  motor  depends  on  the  voltage 


iMG.    3.— ViKW    OF    THE   Dv.NAMO    RooM    ON    THE    "FINLAND. 


and  Ihc  stccring-gcar  switchboard.  The  main  generator,  shunt  gen- 
erator and  exciter  arc  all  mounted  <in  one  bed  plate  and  are  driven 
by  a  direct-connected  o-in.  by  sVi-'^n.  double-cylinder  Sturtevant 
engine  at  375  r  p.m.  The  armatures  of  the  shunt  generator  and 
exciter  arc  rigidly  coupled  together,  and  are  also  coupled  to  the 
main  generator  slL^ft  by  means  of  a  clutch,  which  can  be  easily 
thrown  in  or  out. 

The  steering-ge.Ar  switchboard  is  entirely  separate  from  the  main 
•witchboard.  and  is  mounted  over  the  field  yokes  of  the  shunt  gen- 
erator and  the  exciter.  On  this  board  are  mounted  all  the  necessary 
■witches,  instruments  and  field  rheostats  connected  with  the  steer- 
ing gcflr.  A  four  pole  triple-throw  switch  controls  the  connections 
between  the  different  columns.  In  one  position,  connections  are 
made  so  as  to  steer  from  the  pilot  house  using  the  regular  balance 
column ;  in  a  second  position,  connections  are  made  to  steer  from 
the  pilot  house  using  the  reserve  balance  column  :  and  in  the  third 
position,  when  steering  from  aft.  the  reserve  balance  column  is  used 
as  a  steering  column  in  connection  with  the  regular  balance  column. 
All  the  other  switches,  excepting  the  rndder  indicator  switch,  which 


.'it  its  terminals,  the  speed  of  turning  the  rudder  depends  on  the 
rate  of  moving  the  sweep  in  the  steering  column.  If  in  the  steering 
column  the  wheel  is  put  hard  over  quickly,  there  will  be  a  maximum 
difference  of  potential  between  the  ends  of  the  balance  wire  and  the 
maximum  .oltage  will  be  generated,  causing  the  motor  to  rotate 
rapidlv,  while  if  the  wheel  is  put  hard  over  slowly  the  motor  has  a 
chance  to  follow  up.  keeping  down  the  difference  of  potential  be- 
tween the  ends  of  the  balance  wire  and  therefore  keeping  a  low 
voltage  at  the  motor  terminals,  causing  it  to  run  slowly.  It  will  be 
easilv  seen  that  the  voltage  does  not  reach  a  maximum  immediately 
on  starting  nor  does  it  fall  to  a  minimum  instantly  when  stoppmg. 
There  is  a  time  element  introduced  in  both  cases  which  is  beneficial 
in  saving  the  machinery  from  mechanical  strain,  due  to  the  instant 
application  or  removal  of  power  as  in  the  case  with  a  steam  gear.  It 
ij  also  worthy  of  mention  that  in  the  whole  system  there  is  no 
sparking  or  flashing  at  any  point,  no  circuit  being  opened  or  closed 
in  the  operation  of  the  gear.  The  result  is  that  the  gear  does  the 
work  require!  of  ii  in  a  marvelously  smooth,  easy  and  quiet  man- 
ner, at  the  same  time  sacrificing  nothing  to  speed,  reliability  or  pre- 
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cision  of  operation.  The  time  from  hard  over  to  hard  over  is  less 
than  thirty  seconds. 

The  power  required  for  steering  ranges  from  one  to  sixty  kw,  it 
being  generated  in  the  main  dynamo  room,  where  the  machinery 
can  receive  good  attention;  and  on  the  steamship  Finland,  as  above 
stated,  any  one  of  five  generating  sets  can  be  used  to  supply  the 
power.  The  maximum  load  is  only  on  momentarily;  a  great  part 
of  the  time  all  the  power  required  is  that  necessary  to  drive  the 
armature  in  a  dead  field.  This  is  very  little  and  ofifsets  what  is  lost 
by  condensation  in  the  long  pipes  run  from  the  boilers  aft  to  a  steam 
steering  gear. 

The  whole  system  is  fully  protected  with  emergency  devices,  so 
that  it  would  seem  impossible  for '  a  ship  equipped  with  this  gear 
to  be  long  delayed  by  any  accident  to  the  electrical  steering  apparatus. 
Should  an  accident  occur  to  the  main  generator  or  engine,  the  clutch 


FIG.    4. — STEERING-GEAR    IN    PILOT    HOUSE. 

IS  opened  between  it  and  the  two  small  machines,  the  switches  on 
the  board  and  on  one  of  the  lighting  generators  are  changed,  all  of 
which  can  be  done  in  less  than  one  minute,  and  the  ship  can  be 
steered  as  before.  If  the  regular  balance  column  should  give  out, 
by  putting  the  four-pole  switch  on  the  board  in  its  proper  position' 
the  reserve  balance  column  is  put  in  service  instead  of  the  regular 
column.  If  the  steering  column  in  the  pilot  house  should  be  ear- 
ned away  for  any  cause,  then  by  putting  the  four-pole  switch  into 
the  third  position  the  reserve  balancing  column  is  ready  to  be  used 
as  a  steering  column  in  connection  with  the  regular  balance  column. 

In  perfecting  this  gear  the  Electro-Dynamic  Company,  of  Phila- 
delphia, its  builder,  has  made  all  the  parts  as  reliable  as  best  ma- 
terials, workmanship  and  design  can  do,  all  parts  having  large 
factors  of  safety.  This  was  absolutely  essential.  The  steering  and 
balance  rheostats  have  been  very  strongly  made,  the  resistance 
wire,  contacts,  etc.,  are  of  ample  dimensions  to  carry  the  current 
required,  and  to  withstand  any  mechanical  strains  which  may  occur, 
the  whole  being  well  protected  in  handsome  water-tight  columns  of 


brass  or  iron.  The  generator,  motor  and  switches  are  also  of  ample 
capacity  to  do  thoir  work  without  undue  heating.  The  insulation 
of  all  machines,  which  is  so  important,  is  very  carefully  attended  to. 
It  all  being  made  in  the  most  improved  manner,  so  as  to  resist  the 
deleterious  effects  of  moisture.  It  is  also  tested  with  2,000-volt  al- 
ternating current  for  five  minutes  before  leaving  the  factory. 

The  captain  and  ofificers  of  the  Steamship  f  inland  are  enthusiastic 
over  the  performance  of  this  gear,  and  the  Antwerp  River  pilot  ex- 
pressed himself  that  he  had  never  taken  a  large  steamer  up  the 
crooked  River  Scheldt  with  such  ease,  because  of  the  instant  and 
quick  response  of  the  ship  to  the  wheel. 

The  steamer  Finland,  17  knots,  13,000  tons,  is  the  first  North 
Atlantic  liner  steered  solely  by  electricity,  but  next  year  two  20,000- 
ton  steal  lers  will  be  controlled  by  the  same  force  on  their  trips  from 
the  Pacific  coast  to  the  Orient.  As  several  ships  of  the  Russian 
Navy,  which  have  sailed  from  Kronstadt  to  Port  Arthur,  are  sim- 
ilarly equipped,  as  noted  above,  it  may  safely  be  predicted  that 
within  a  year  or  so  electrically  steered  ships  of  the  largest  size  will 
be  plying  on  all  the  oceans  of  the  globe. 


The  St.  Louis  Universal  Exposition. 


By  W.  E.  Goldsborough. 

THE  achievements,  history  and  possibilities  of  electricity 
are  to  receive  special  attention  and  extensive  treatment 
and  display  at  the  Universal  Exposition  of  St.  Louis  in 
1904.  The  authorities  of  the  Exposition  have  given  the  science 
and  industries  of  electricity  a  place  of  the  first  order  in  the 
classification  of  the  Exposition.  It  has  been  made  one  of  the 
principal  departments,  and  arrangements  and  appropriations 
have  been  provided  on  a  scale  that  should  insure  to  the  country 
and  to  the  world  the  greatest  electrical  exhibit  that  has  ever 
been  assembled  for  public  and  expert  inspection. 

This    seems    a    significant  and   extraordinary  statement  and 
must  Imply  an  extensive  general  plan  for  the  Exposition.     All 


FIG.     I. — ELECTRICITY    BUILDING. 

of  which  is  true.  And  in  this  connection  it  should  be  mentioned 
that  a  mistaken  idea  exists  generally  01  the  scope  and  impor- 
tance of  the  St.  Louis  Exposition.  It  does  not  seem  to  be  un- 
derstood that  the  Universal  Exposition  of  St.  Louis  in  1904  is 
to  be  the  most  important  and  extensive  universal  and  interna- 
tional exposition  ever  held.  This,  however,  is  the  case,  and 
too  much  attention  cannot  be  directed  to  the  words  interna- 
tional and  universal,  as  they  really  describe  the  nature  and 
scope  of  the  St.  Louis  Exposition.  It  is  not  to  be  a  local  or 
territorial  or  even  a  national  exposition,  as  some  may  imagine. 
It  is  to  be  a  world's  exposition — a  universal  exposition  in  the 
fullest  sense,  and,  as  stated,  the  most  extensive  and  important 
that  the  world  has  seen. 

These  facts  should  be  thoroughly  digested  by  the  country, 
especially  by  prospective  exhibitors;  and  ihey  will  be,  as  the 
knowledge  of  what  is  being  done  at  St.  Louis  gradually  forces 
itself  upon  the  press  of  the  nation. 

The   St.    Louis    Exposition   is   to   be  practically  a   $50,000,000 
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exposition.  Consider  what  this  will  mean  for  the  public  in 
4bc  way  of  a  world's  exhibition  to  visit  and  inspect,  study  and 
■delight  in,  especially  when  the  splendid  Columbian  Exposition 
at  Chicago  involved  a  total  outlay  of  only  $30,000,000,  and  when 
it  is  known  that  the  experience  in  exposition  building  makes  it 
fully  possible  to  make  four  dollars  yield  as  much  to-day  in  such 
work  and  construction  as  was  gotten  out  of  five  dollars  in 
1893,  These  facts  will  make  the  St.  Louis  Exposition  of  almost 
double  the  elaboration,  importance  and  interest  presented  to 
the  world  by  the  great  Columbian  Exposition  of  1893. 

There  is  already  about  $18,000,000  appropriated  for  the  St. 
Louis  Exposition  by  the  city.  State  and  national  governments 
— the  amount  about  equally  divided  from  each  source.  To  this 
add  $10,000,000,  which,  at  ihe  very  least  figure,  will  be  spent 
irom  the  gate  receipts  and  concessions — applied  in  advance  to 
beautifying  and  perfecting  the  Exposition — another  $10,000,000 
which  will  be  used  by  participating  governments,  $5,000,000  by 
the  States  and  Territories  of  this  country,  and  $5,000,000  by  ex- 
hibitors at  the  Exposition,  and  you  have  $48,000,000  already  ap- 
plied in  making  a  colossal  exposition,  without  having  touched 
the  millions  that  will  be  spent  in  the  amusement,  concession- 
ary and  other  extensive  features  of  the  Exposition.  The 
Government  approi)riation  alone  for  the  St.  Louis  Exposition 
is  about  $7,000,000.  I-ur  the  Chicago  Fair  the  Government  ap- 
propriation was  $2,500,000. 

The  site  of  the  Exposition  embraces  1,200  acres,  this  of 
splendid  park  territory  adjoining  further  rich  park  territory  on 
one  side,  and  splendid  rolling  country  and  stretches  of  palatial 
residences  on  the  other  approaches.  The  Chicago  Fair  site 
embraced  somclhing  over  600  acres — little  over  half  of  what 
is  to  be  employed  in  St.  Louis. 

A  comparison  of  the  number  and  sizes  of  the  various  build- 
ings of  the  two  expositions  will  show  in  further  relief  the 
superiority  of  the  St.  Louis  Exposition  over  that  of  Chicago, 
which  to  date  is  acknowledged  to  have  been  the  most  attrac- 
tive and  extensive  held  in  the  world. 

The  Manufactures  and  Liberal  Arts  Building  was  the  great 
structure  <>i  the  World's   Fair  at   Chicago  in   1893 — and   it  was 


FIG.    2. — VARiED    INDUSTRIF.S    BUII-DING. 

truly  colossal  and  impressive.  It  covered  about  30  acres,  its 
dimrnsions  bciiiR  787  by  1,687.  It  housed  a  considerable  part 
of  the  exhibits  f»f  tlic  Exposition.  To  enclose  this  same  class 
of  exhibits  "five  liuildings  will  be  provided  in  St.  Louis,  cover- 
ing an  area  of  43  acres,  almost  one-third  more  than  was  used 
at  Chicago.  The  separation  into  distinct  buildings  is  for  pur- 
po.scs  of  higher  classification,  for  which  the  St.  Louis  Exposi- 
tion will  be  noted.  The  Agricultural  Building  of  the  St.  Louis 
Exposition  will  cover  500  by  1,600  feet,  or  nearly  20  acres;  that 
at  Cliioagn  was  just  half  this  size.  The  Mines  and  Metallurgy 
Building  at  the  St.  Louis  Exposition  will  cover  400.000  square 
feet:  that  at  Chicago  covered  245,000  square  feet.  The  Trans- 
portation Building  at  the  St.  Louis  Exposition  will  cover  720,- 
000  square  feet,  nearly  three  times  as  much  ground  as  covered 
by  the  splendid  Transportation  Building  at  Chicago,  not  in- 
cluding the  annex,  viz..  245.760  square  feet.  It  covers  consid- 
erably more  spare  than  the  hin'Iding  and  annex  (train  sheds)  at 
Chicago  combined.     .\\   St.   T fuis  there  is  to  be  an   Education 


Building,  which  will  cover  an  area  of  about  400,000  square  feet; 
Chicago  had  no  building  for  education,  nor  has  any  other  ex- 
position had  such  a  building.  The  Electricity  Building  at  St. 
Louis  will  cover  about  300,000  square  feet;  that  at  Chicago  cov- 
ered 250,000  square  feet.  Altogether  the  exhibit  space  under 
roof  at  the  St.  Louis  Universal  Exposition  will  approach  250 
acres. 

Some  seem  to  have  the  idea  that  the  St.  Louis  Exposition 
is  to  be  similar  to  the  Pan-American  Exposition.  This  misap- 
prehension will  easily  be  dispelled  by  an  acquaintance  with  the 
fact  that  any  one  of  the  four  larger  buildings  at  the  St.  Louis 
Exposition  will  cover  more  space  than  all  of  the  exhibit  build- 


FIG.     3. — LIBERAL    ARTS    BUILDING. 

ings  of  the  Pan-American  Exposition.  When  it  is  contemplated 
that  there  are  to  be  sixteen  of  these  splendid  palaces — exhibit 
palaces — such  as  are  described  above,  within  the  Exposition 
grounds  at  St.  Louis,  some  idea  may  be  had  of  the  immensity 
of  the  physical  aspect  and  tremendous  scope  and  variety  of  this 
Universal   Exposition. 

Taking  this  in  connection  with  the  amount  of  money  avail- 
able, it  will  be  easy  to  understand  how  this  Exposition  will 
constitute  the  grandest  spectacle  of  architecture  and  the  great- 
est array  of  interesting  exhibits,  instructive,  entertaining,  amus- 
ing, ever  assembled  for  the  review  of  the  world.  And  the  uni- 
versal and  phenomenal  prosperity  of  the  times  will  undoubted- 
ly insure  to  it  a  phenomenal  attendance. 


German  Electrical  Situation. 


Consul-General  Frank  11.  Mason,  in  a  very  interesting  report 
on  the  recent  commercial  depression  in  Germany,  to  the  State  De- 
partment, makes  the  following  remarks :  Aside  from  the  metal 
and  mining  industries,  the  other  leading  branches  of  manufacture 
I  cm  to  have  weathered  the  adverse  wind  and  tide,  at  least  down  to 
:ic  close  of  1901.  reasonably  well.  While  it  is  difficult  to  be  exacf 
111  a  study  of  this  kind,  the  average  dividends  paid  by  joint-stock 
.iiul  limited-liability  companies  during  the  two  past  years  may  be 
taken  as  a  nearly  correct  key  to  the  real  situation.  The  comparison, 
l).Tsc(l  upon  trustworthy  published  rcjKirts  is  as  follows: 

Deicription.  Dividends. 

1900.  1901. 

Percent.  Pcrccati{ 

E.-irtlien\vare,   glass,   and   porcelain 13.64  11.41 

Chemical    manufactures    It.t4  IO.41 

Breweries    and    distilleriea    to.09  9.39 

Paper    mills     to.96  8.1) 

Textile  manufactures   4.58  j.il 

Electrical   machinery   snd   supplies 9.55  5.79 

As  might  have  been  expected,  the  worst  showing  in  this  brief  li 
is  made  by  the  electrical  manufacturers.     In  a  word,  the  electric 
manufacturing   capacity  of  Germany   was  enormously   overfinan< 
and  overcxpandcd.  it  has  suffered  a  serious  relapse  and  heavy  loss* 
but  is  now  pluckily  tn-ing  to  get  back  to  solid  ground.     Meanwhp 
it  is  turning  out  large  quantities  of  machinery  and  materials  whic 
except  for  certain  government  contracts,  are  being  sold  at  little 
nothing  above  cost,  by  way  of  keeping  the  factories  open  and  thJ 
trained  workmen  together  and  employed  until  brighter  da\s  mzj 
come. 
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The  Randolph  Street  Sub-station  and  the  Development 
of  the  Chicago  Edison  System. 


ALTHOUGH  articles  relative  to  the  growth  and  expansion  of 
the  Chicago  Edison  Company  and  its  allied  corporation,  the 
Commonwealth  Electric  Company,  have  frequently  appeared 
in  these  columns,  the  development  has  been  so  rapid  that  it  is  proper 
to  record  again  some  of  the  more  recent  features  and  show  certain 
gradual  but  important  changes  that  are  taking  place  in  the  char- 
acter of  this  company's  distribution.  In  the  columns  of  this 
journal  dated  May  19,  igoo,  and  just  previous  to  the  National  Elec- 


FIG.     I. — SUB-STATION,     MASONIC    TEMPLE    BASEMENT. 

trie  Light  Association  meeting  in  that  city,  a  review  of  the  central 
station  situation  in  Chicago  was  given,  which  described  the  Edison 
and  Commonwealth  systems  as  developed  up  to  that  time  and  gave 
some  insight  into  the  lines  which  would  be  followed  in  the  future. 
Mr.  Louis  A.  Ferguson,  now  second  vice-president  of  these  com- 
panies, appeared  before  the  American  Institute  of  Electrical   Engi- 


into  the  probable  future  work  of  these  companies.    An  abstract  of 

Mr.  Ferguson's  paper  appeared  on  page  892  of  this  journal  of  No- 
vember 30,  1901. 

For  the  benefit  of  those  who  may  not  have  read  the  articles  re- 
ferred to  it  will  be  in  order  to  say  that  the  greater  part  of  the  output 
of  the  companies  was  formerly  generated  as  direct  current  for  use 
on  a  three- wire  direct-current  network.  The  direct-current  three- 
wire  system  of  supply  to  the  consumer  is  employed  in  all  places 
where  the  density  of  population  warrants  it.  Although  the  greater 
part  of  the  total  output,  until  very  recently,  was  generated  as  direct- 
current  in  a  large  direct-current  station  on  Harrison  Street,  at  the 
Chicago  River,  three-fifths  of  a  mile  from  the  down-town  load 
center,  the  growth  of  the  load  is  rapidly  forcing  the  carrying  out 
of  a  policy  of  feeding  the  down-town  direct-current  three-wire  net- 
works from  rotary  converter  sub-stations  located  at  numerous  points 
on  the  network  as  near  as  possible  to  heavy  loads.  These  sub- 
stations are  at  present  supplied  by  9,000-volt,  three-phase  currents 
generated  partly  by  three-phase,  o.ooo-volt  generators,  and  partly 
by  double-current  generators,  located  at  the  Harrison  Street  station. 
The  double-current  machines  supply  either  25-cycle,  three-phase 
current  for  transmission  to  sub-stations  or  direct-current  for  feeding 
directly  into  the  three-wire  network. 

The  important  point  to  note  is  that  it  is  recognized  that  the  limit 
of  economy  has  been  reached  in  transmitting  by  direct-current,  even 
in  the  comparatively  congested  down-tow-n  portion  of  Chicago,  with 
a  power  station  comparatively  near  the  load  center;  and  that  the 
growth  henceforth  is  to  be  by  the  establishment  of  rotary  converter 
sub-stations.  In  other  words,  the  area  of  distribution  and  the 
density  of  consumption  on  the  main  three-wire  network  in  Chicago 
have  increased  to  the  point  where  supply  from  direct-current  gen- 
erating plants  is  no  longer  feasible. 

It  is  but  another  concrete  example  demonstrating  the  correctness 
of  the  principle  previously  laid  down  in  these  columns,  that  alter- 
nating-current transmission  to  sub-stations  from  one  generating 
plant  as  compared  with  the  establishment  of  a  number  of  direct-cur- 
rent generating  plants,  becomes  desirable  when  the  total  power  to 
be  used  is  large  as  compared  with  the  power  required  at  any  one 
point.  This  is  aside  from  all  questions  as  to  the  feasibility  of 
securing  power  station  sites  for  a  number  of  direct-current  stations, 
near  the  down-town  district  of  a  large  city. 

The  Harrison  Street  generating  station  of  the  Chicago  Edison 
Company  has  stood  in  the  past  and  stands  to-day  for  all  that  is 
best  in  economical  direct-current  supply  to  a  down-town  district 
of  a  great  city,  but  present  development  must  be  along  another  line. 


!        RANDOLPH     STREET 


Fig.   2. — General    Plan    of    Randolph    Street    Sub-Station. 


neers  about  a  year  and  a  half  later  (November  22,  1901)  with  a 
paper  on  "Distribution  of  Electrical  Energy  in  Large  Cities,"  which 
showed  how  actively  development  had  been  going  on  in  Chicago 
along  lines  laid  down  previously,  and  also  gave  a  further  insight 


not  because  the  limit  of  capacity  has  been  reached  in  that  plant  (as 
it  has)  but  because  the  copper  investment  required  forbids  further 
extension  along  lines  considered  standard  ten  years  ago  when  the 
station   was   planned.     The   establishment  of  a   number  of  direct- 
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current  generating  stations  is  also  equally  out  of  the  question  from 

-^"b^:^T^-.::::^e^  ^-a^^r^.  H_n 

StJeet  SuHon  was  first  begun  for  the  purpose  of  supplymg  rotary 


district  of  Chicago  :s  being  supplied  both  by  direct  current  from  the 
Harrison  Street  direct-current  generators  and  by  direct  current 
from  rotary  converters  fed  by  9,cxx>-volt.  three-phase  current  from 
the  same  station. 


^   ,,    3.— iNuicrioN   Ki* 


converter  sub-stations   feed  .,g  direct-current  low-    nsion  ^J'^''-^'^' 
Tceltain    residence   districts   where    expensively   operated   eteam 
plants  had  formerly  been  run.     This  company  was  m  fact  one  o 
the  pioneers  m  this  practice.    The  establishment  of  rotary-converter 


The  most  recent  of  these  down-town  sub-stations  is  that  known 
as  the  Randolph  Street  Sub-station,  which  is  located  in  the  basement 
of  a  famous  twenty-one-story  sky-scraper,  the  Masonic  Temple. 
Down-town    rea.    estate    is   so  valuable    in    Chicago   that   the   only 


MtiMi.:)  OF   SwiTCHno.\Rn  Wiring  anp  Construction. 


sub-stations  in  the  down-tov  n  district,  which  was  formerly  supphcd 
entirely  by  direct  transmission  from  the  Harrison  Street  Station, 
is  a  more  recent  development  to  which  it  is  the  purpose  of  this 
article  to  call  special  attention.    At  the  present  time  the  down-town 


feasible  wav  to  establish  sub-statnM,>  is  to  secure  a  long-time  lease 
on  space  inthe  basement  of  some  first-class  fire-proof  office  building. 
Less  permanent  or  non-fireproof  quarters  are  manifestly  not  suitable. 
Tlic   establishment  of   sub-stations   in   office  building  basements    is 
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somewhat  of  a  novelty  in  engineering  practiee,  hut  only  goes  to 
show  the  flexibility  of  the  alternating  current  system  of  generation 
and  transmission. 

One  of  the  reasons  for  the  placing  of  this  sub-station  was  that 
the  immense  new  retail  store  of  Marshall  Field  &  Company,  just 
across  Randolph  Street  to  the  south,  contracted  to  take  its  entire 
supply  of  electric  current  from  the  Chicago  Edison  Company.  This 
establishment  is  of  such  size  as  to  call  for  an  amount  of  electrical 
energy  at  this  point  that  would  make  the  cost  of  copper  prohibitive 
for  direct-current  transmission  from  Harrison  Street  Station.  There 
are  also  other  large  and  important  customers  in  the  vicinity.  The 
sub-station,  the  interior  of  which  is  shown  in  Fig.  i,  is  laid  out  for 
twelve  270-volt  rotary  converters  of  500-kw  capacity  each.     Five  of 
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FIG.    5. — HIGH-TENSION    BUSSES    AND   OIL    SWITCHES. 

these  have  been  put  in.  The  arrangement  can  be  seen  from  the 
ground  plan.  Fig.  2,  Each  converter  has  its  bank  of  three  trans- 
formers. l»his  bank  is  treated  as  a  unit  with  the  rotary  converter  it 
iupplies.  The  transformers  are  mounted  in  sets  of  six  over  air 
chambers.  Pressure  is  maintained  in  the  air  chamber  under  each 
set  by  centrifugal  blowers  driven  by  electric  motors  as  indicated. 
Trenches  take  care  of  the  low-tension  cables.  The  high-tension 
busses  around  the  sub-station  are  carried  in  lead-covered,  three- 
conductor  cable.  For  each  converter  there  is  a  65-kw  induction 
regulator  nserted  between  the  converter  and  the  transformers. 
These  regulators  are  mounted  on  the  same  platform  as  the  trans- 
formers to  get  the  benefit  of  the  air  blast.  The  range  of  voltage 
afforded  is  from  240  to  270  on  the  direct-current  busses,  with  the 
primary  voltage  on  the  transformers  at  9,000.  The  transformers 
have  two  extra  primary  taps  to  allow  for  line  loss  between  the  gen- 
erating station  and  sub-station.  Each  regulator  can  be  turned  either 
by  hand  or  by  a  small  induction  motor  on  top  of  the  regulator.  This 
motor  can  be  rotated  either  way  by  a  double-throw,  double-pole 
switch  on  the  converter  panel  at  the  switchboard.  The  induction 
regulators  are  clearly  seen  in  Fig.  3. 

The  general  plan  of  the  incoming  transmission  lines  and  outgoing 
feeders  at  this  sub-station  is  to  be  noted  especially  because  it  car- 
ries out  the  principle  of  not  "putting  all  the  eggs  in  one  basket." 
The  arrangement  of  high-tension  busses  and  switches  is  shown  in 
the  diagram,  Fig.  5.  Beginning  with  the  incoming  9,000-volt,  three- 
phase  transmission  lines,  there  are  three  of  these,  coming  from  the 
same  or  different  generators  in  the  generating  station  by  different 
routes,  entering  the  sub-station  at  different  places.  Each  high- 
tension  transmission  line,  as  it  enters  first,  passes  through  a  G.  I. 
solenoid-operated,  compartment  oil-switch.  If  this  switch  is  closed 
the  transmission  line  supplies  directly  the  high-tension  bus  cables 
feeding  the  transformers  of  four  of  the  rotary  converters.  The 
transformers  are  supplied  through  G.  I.  oil-switches,  which  are 
placed  in  the  circuit  to  each  bank  of  transformers.  In  case  it  is 
desired  to  throw  the  various  bus  cables  in  parallel  or  if  the  incom- 
ing transmission  line  switch  which  would  usually  supply  a  bus  is 
opened,  and  it  is  desired  to  run  the  transformers  on  that  bus  from 
some  other  transmission  line,  oil-switches  are  provided  to  tie  to- 
gether the'different  high-tension  busbars.  This  arrangement  is  made 
plain  by  the  high-tension  wiring  diagram,  Fig.  5.  The  sub-station  is 
practically  divided  electrically  into  three  different  divisions,  each 
with  its  set  of  high  and  low-tension  busses,  but  with  means  for 
tieing  together  the  various  sections  when  advisable. 

The   direct-current   leads   from  the  rotary  converters   are   run   in 


trenches  to  the  switchboards,  and  the  policy  of  isolation  of  the 
different  sources  of  current  supply  is  also  carried  out  in  the  plans 
for  the  trenches,  so  that  a  short  circuit  in  a  trench  could  not  spread 
to  cripple  more  than  two  converters.  Only  four  rotary  converters 
have  leads  in  any  one  trench,  and  there  is  a  brick  partition  running 
through  the  middle  of  the  trench  which  again  subdivides  the  leads 
so  that  only  the  leads  from  two  machines  are  in  the  same  compart- 
ment. 

The  high-tension  feeder  switches  and  tie-over  switches  between 
busbars  are  controlled  by  120-volt,  low-tension,  direct-current,  and 
these  controlling  switches  are  placed  on  a  high-tension  controlling 
panel  at  one  end  of  the  room.  On  this  panel  is  a  diagram  showing 
the  relative  connections  of  the  high-tension  feeders  and  busses  in 
miniature.  The  switches  of  the  low-tension  controlling  circuits 
which  operate  the  high-tension  switches  in  the  incoming  feeders, 
and  those  for  connecting  together  the  different  sections  of  alter- 
natir.j-current,  high-tension  bus  cables  in  the  sub-station,  are  placed 
so  that  their  handles  form  part  of  this  circuit  diagram.  The  diagram 
also  includes  the  red  and  green  miniature  pilot  lamps  which  indicate 
whether  a  switch  is  open  or  closed.  It  is  therefore  easy  to  tell  at  a 
glance  just  wiiat  circuit  conditions  exist  on  the  high-tension  busses 
at  any  time.  All  the  high-tension  switches  have  overload  tripping 
relays,  which  close  a  switch-tripping  circuit  at  a  predetermined 
overload.  On  the  same  board  which  controls  the  high-tension  feeder 
switches  is  a  Lincoln  synchronizer,  which  is  used  in  synchronizing 
the  rotary  converters.  There  are  also  a  couple  of  voltmeters  for  use 
in  throwing  new  machines  into  operation.  The  solenoids  which 
throw  the  high-tension  switches  are  operated  by  120-volt  direct- 
current.  No  high-tension  lines  exist  on  any  of  the  switchboards, 
the  120-volt  direct-current  control  circuits  only  being  taken  to  the 
board. 

Each  rotary  converter  has  one  switchboard  panf  1  devoted  to  it, 
and  this  panel  contains  both  high  and  low-tension vconti-ol  switches. 
Fig.  6  shows  one  of  the  three  switchboards  combining  two  direct- 
current  feeder  panels  at  the  right,  with  two  rotary  converter  panels 
and  the  panel  for  starting  the  rotary  converters  at  the  left.  F^ch 
converter  is  considered  as  a  unit  with  its  bank  of  three  185-kw  trans- 
formers and  6s-kw  induction  regulat(\.  The  switching  for  the  al- 
ternating current  side  of  a  converter  is  done  on  the  high-tension 
side  of  its  transformer.     There   are  no.-,,  -"tche?   between  the  low'- 


FIG.   6. — CONVERTER  AND   FEEDER  PANELS   OF  ONE   BO.VRD. 

tension  terminals  of  the  transformers  and  the  converter,  but  as  a 
safety  precaution  fuses  have  been  put  on  the  low-tension  transformer 
terminals. 

The  low-tension  switch  which  controls  tae  high-tension  oil-switch 
belonging  to  a  rotary  converter  unit  is  placed  in  the  middle  of  the 
bottom  of  the  top  section  of  each  converter  panel.  Immediately 
above  it  is  the  field  rheostat  handle.  At  its  right  is  the  double-pole, 
double-throw  switch  for  running  the  induction  regulator  motor 
forward  or  back.  On  the  next  section  below  are  two  1,250-ampere, 
doubie-throw  switches  in  parallel  for  connecting  the  positive  direct- 
current  <^erminal  of  the  converter  to  either  one  of  two  sets  of  direct- 
current  busbars.  On  the  next  section  below  are  the  two  negative 
switches  of  the  converter.  In  the  middle  of  the  middle  section  is  a 
positive  single-pole  sv/itch  for  connecting  the  positive  "-erminal  of 
the  converter  to  a  starting  bus  to  start  it  from  the  255-volt-mains. 
In  series  with  this  starting  bus  is  a  resistance  which  is  gradually 
cut  out  by  the  starting  switch.  This  is  the  switch  with  four  jaws 
seen  at  the  left. 
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The  direct-current  feeder  panels  each  accommodate  four  feeders 
s  seen,  there  being  an  edgewise  ammeter  in  the  positive  and  negative 
.;  each  feeder.  The  rotary  converters  at  this  sub-station  being  250- 
.'At  machines,  arc  adapted  for  feeding  only  into  the  two  outside 
.,  ires  of  the  three-wire  network.  The  neutral  bus  is  not  brought 
to  the  switchUjHrd,  but  the  neutrals  from  the  street  mains  and  from 
Marshall  Field  &  Company's  arc  brouglit  in  and  connected  together, 
where  the  direct-current  feeders  enter  the  building.  .\ny  unbal- 
ancing of  the  load  on  the  two  sides  of  the  system  is  now  taken  care 
of  by  the  generating  station,  but  a  loo-kw,  125-volt  rotary  converter 
lo  be  used  on  cither  side  of  the  system  as  required  has  bc«n  provided 
"If  as  seen  by  the  plans. 

The  solenoid-operated  oil-switch  through  which  each  converter's 
lansformcrs  arc  supplied  is  provided  with  a  relay  to  open  it  upon 
overload.  There  is  also  an  automatic  circuit-breaker  in  the  direct- 
current  leads  of  each  converter.  This  circuit,  besides  opening  under 
an  V>verlf)ad,  will  ;ilso  open  in  case  current  from  the  direct-current 
busbars  flows  through  the  rotary  converter  in  excess  of  500  amperes. 
The  way  this  is  accomplished  is  very  simple,  and  at  the  same  time 
reliable.  The  direct-current  ammeter  of  each  converter  is  provided 
with  a  scale  which  will  indicate  either  the  current  delivered  by  or  de- 
livered to  the  converter,  such  as  is  common  on  storage-battery  panels. 
This  ammeter  therefore  shows  the  current  used  in  starting  as  well  as 
that  delivered  after  it  is  started.  A  contact  is  put  on  the  pointer  of  the 
ammeter  which  will  close  a  relay  circuit,  which  in  turn  will  close 
the  tripping  coil  circuit  on  the  direct-current  circuit-breaker  when 
I  he  ciirritit  flowing  from  the  direct-current  busbars  to  the  converter 
exceeds  1,000  amperes.  Thus  the  use  of  1,000  amperes  in  starting 
the  converter  is  ]>ermittcd,  but  reversed  current  in  excess  of  that 
amount  cannot  flow.  This  provides  against  the  converter  running 
inverted  and  feeding  back  current  into  the  high-ttnsion  lines  should 
a  short  circuit  occur  in  the  latter.  It  is  also  a  check  on  the  running 
away  of  the  rotary  converter.  A  mechanical  speed-limiting  device 
is  also  to  Ik  attached  to  these  machines  which  will  open  the  circuit- 
t'rcakcr  when  a  certain  speed  is  exceeded. 

.•\nothcr  noteworthy  Chicago  Edison  Company  practice  is  the  ar- 
rangement of  shunts  for  direct-current  ammeters.  Instead  of  insert- 
ing shunt  resistances,  which  are  somewhat  cumbersome,  in  series 
in  each  feeder  or  direct-current  generator  lead,  the  feeder  cable 
itself  is  used  as  an  ammeter  shunt.  A  tap  is  made  for  the  ammeter 
lea«ls  at  a  couple  of  points  on  the  cable  as  it  leaves  the  board.  These 
laps  arc  al>out  7  ft.  apart  on  a  2.000,000  cm.  cable.  The  drop  of 
(Miienlial  over  a  length  of  the  cable  instead  of  the  drop  over  a  pre- 
parc«|  shunt  resistance  is  thercff)rc  utilized  to  operate  the  ammeter. 
Since,  however,  the  resistance  of  the  cable  and  consequently  the 
readings  of  the  ammeter  would  vary  according  to  the  temperature 
of  the  cable,  it  is  necessary  to  compensate  for  this  in  some  way.  and 
this  is  very  cleverly  done  by  winding  around  the  cable  for  a  short 
distance  a  coil  of  fine  coppt-r  wire  of  high  resistance  as  compared 
Ifi  the  anunetcr  coils  This  wire  is  in  series  with  the  ammeter.  The 
risr  of  temperature  in  the  cable  and  in  the  coil  surrounding  it  is 
ihc  same.  The  rise  in  temperature  increases  the  cable  resistance  and 
lends  to  cause  a  higher  reading  of  the  ammeter.  The  resistance 
of  the  fine  «irc  coiled  around  the  cable  increases  in  the  same  pro- 
[Kirtion  and  as  this  coil  is  in  series  with  the  ammeter  and  consti- 
liiles  the  grralcr  part  of  the  resistance-  in  the  instrument  circuit,  the 
rise  in  temperature  is  almost  compensated  for.  The  instrument  taps 
to  the  feeder  cable,  and  the  coils  surrounding  the  cables  as  they 
leave  the  l»oard  are  seen  in  Fig.  4. 

Another  arrangement  tending  to  neatness  and  simplicity  in  switch- 
board wiring  is  that  of  keeping  the  angle-iron  frame  of  a  switchlviard 
.t'i  ins.  back  of  the  marble  slabs  This  permits  the  potential  and 
pilot  circuits  to  be  run  much  more  neatly  and  safely  than  if  they 
.•.II  must  be  carried  over  the  iron  frame.  The  methotl  of  construc- 
tion is  vren  in  Fig  4  It  will  be  further  noted  that  the  positive  feeders 
Jill  come  off  from  the  top  of  the  lM)arcl  and  the  negative  feeders  from 
the  ImMIomi.  It  is  not  the  regular  practice  of  the  company  lo  fuse 
Its  low-tension  feeders.  Continuity  of  service  is  considered  of 
more  value  than  anything  lo  l>e  gained  by  fusing  feeders.  Sources 
of  supply  are  subdivided  and  isolate<l  from  each  other  as  far  a* 
l>ossible,  but  the  network  and  its  feeders  are  a  solidly  connected  unit. 
The  division  of  the  sub-station  output  through  three  separate 
swilchlxiards  and  the  separation  of  low-tension  leads  have  1)cen  mcn- 
lione<l.  .ind  these  arc  some  of  the  wavs  in  which  the  sources  of 
supply  are  scparat.'«l  from  each  other.  Ordinarily  the  direct-curren. 
bnsbiirs  of  these  three  lioards  will  be  independent,  but  they  can  be 
thrown  in  p.ir.illel  bv  tir-oxrr  switches.     Large  consumers  supplir.i 


mainly  from  this  sub-station  have  special  feeders  running  direct 
from  the  switchboard  to  the  consumer's  service  board,  in  addition 
to  supply  from  th^  regular  low-tension  network  in  the  street.  In 
this  way  the  load  can  be  assigned  to  the  sub-station  or  the  network 
or  both  at  will. 

The  use  of  two  sets  of  busbars  on  all  three  switchboards  makes 
possible  the  operation  of  feeders  at  12  different  voltages  if  this  should 
ever  be  desired.  In  addition,  therefore,  to  the  desirability  of  keeping 
the  groups  of  current-supplying  units  separate  from  each  other  in 
case  of  trouble  affecting  one  group,  the  arrangement  adopted  has 
the  important  feature  of  enabling  the  sub-station  to  maintain  such  a 
variety  of  voltages  as  will  allow  it  the  maximum  use  of  the  copper 
installed,  and  will  also  allow  it  to  maintain  good  regulation  of 
voltage  on  the  network. 

Head  room  is  of  course  small  in   a  basement  sub-station   of  this 
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kind.  Since  at  full  load  at  least  (100  kw  must  be  dissipated  in  heat, 
the  ventilation  is  a  matter  of  great  imp«irtai»cc  and  calls  for  the  rapid 
changing  of  air  in  this  limited  space.  This  will  be  taken  care  of  as 
needed  by  fan  blowers  drawing  air  from  the  outside. 

It  is  hardly  necessary  to  say  that  the  company  would  not  be  adding 
•-ub-station  afte;  suh-station  to  its  equipment  if  adequate  provisions 
were  not  being  made  for  power  plant  capacity  to  supply  them  with 
i.^-cycle.  Q,ooo-volt.  three-phase  current  in  the  future,  since  the 
Harrison  Street  Station  is  now  full,  .^s  previously  announced  in 
these  columns,  a  tract  of  land  has  been  purchased  ne.ir  Center 
.Vvenue  and  Twetity-sccond  Street  for  the  erection  of  a  loo.ooo-kw 
generating  plant.  Contracts  are  under  way  for  16.000  hp  of  this. 
11,0  entire  output  of  this  station  will  be  25-cyclc.  three-phase,  9.000- 
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volt  current,  for  transmission  to  sub-stations.  Where  outlying  resi- 
dence districts  are  to  be  supplied  the  Commonwealth  Electric  Com- 
pany has  adopted  the  four-wire,  three-phase  system,  using  60-cycle 
currents  from  star-connected  generators,  giving  a  maximum  of 
4,150  volts  between  the  outside  wires  and  2,400  volts  between  outside 
wires  and  neutral.  Mr.  Peter  Junkersfeld,  assistant  to  the  mechan- 
ical engineer,  fully  described  the  application  of  this  system  on  the 
Commonwealth  system  in  a  paper  before  the  Chicago  Electrical  As- 
sociation April  4,  igo2.  Where  this  class  of  service  must  be  supplied 
by  power  from  the  new  generating  station,  motor-generator  sub- 
stations will  be  established,  taking  25-cyclc,  9,000-volt  currents  and 
delivering  6o-cyclc,  4,000-volt  currents,  three-phase.  The  rapid 
growth  of  rotary  converter  sub-stations  giving  direct  current  can 
be  seen  from  the  accompanying  map,  Fig.  8,  as  compared  to  that 
in  the  issue  of  May  19,  1900. 

The  comparison  shows  that  in  the  central  portion  of  the  city  or 
Edison  district  there  have  been  added  since  May,  1900,  some  10  sub- 
stations feeding  direct  current  to  the  low-tension,  three-wire  net- 
work, a  growth  somewhat  remarkable.  This  does  not  take  into  ac- 
count the  alternating-current  sub-stations.  The  growth  for  the  cur- 
rent year  will  be  in  the  neighborhood  of  49  per  cent.  The  increase 
is  somewhat  astounding  and  shows  how  rapidly  plans  must  be 
made  for  additional  generating  and  sub-station  apparatus  to  keep 
up  with  the  growth. 

The  new  generating  station,  numbered  18  on  the  map,  is  about  2 
miles  south  and  iH  miles  west  of  the  business  center  of  the  city. 
It  has  been  announced  in  the  newspapers  that  the  Curtis  steam 
turbine  of  the  General  Electric  Company  will  be  used  for  the  first 
place  in  the  new  plant.  The  management  of  the  Chicago  Edison 
Company  has  always  been  noted  for  its  progressiveness  in  the  trial 
of  new  promising  apparatus,  and  it  has  contributed  no  little  to  central 
station  engineering  progress.  It  may  furthermore  be  said  to  its 
credit  that  this  progressiveness  extends  also  to  the  employment  of 
a  high  grade  of  educated  employees  and  the  offering  of  these  em- 
ployees every  opportunity  for  keeping  abreast  of  the  times  and  for 
advancement. 


Canadian  Niagara  Power  Development. 


The  approach  of  winter  finds  the  work  of  the  Canadian  Niagara 
Power  Company  well  under  way  at  Niagara  Falls.  This  company  has 
had  a  franchise  on  the  Canadian  side  for  several  years.  The  original 
agreement  gave  the  company  exclusive  rights  in  the  matter  of  power 
development  in  Victoria  Park,  but  under  a  revision  of  the  articles 
the  company  relinquished  the  exclusive  feature.  The  method  it  has 
adopted  for  developing  a  portion  of  the  power  of  the  Horseshoe 
Fall  is  identical  with  the  project  of  the  Niagara  Falls  Power  Com- 
pany on  the  American  side  of  the  river,  that  is  by  means  of  a  wheel- 
pit  and  tunnel  tail  race. 

According  to  the  plans  the  full  length  of  the  wheel-pit  will  be  480 
feet,  but  at  present  a  section  266  feet  long  is  being  built.  This  pit 
will  be  21  feet  wide  and  about  170  feet  deep.  It  has  reached  a  depth 
of  106  feet,  and  the  rate  of  excavation  is  12  feet  a  month.  The  con- 
tractors on  the  pit  are  Dawson  &  Riley,  of  St.  Catharines,  who  have  a 
large  force  at  work,  but  have  been  bothered  by  labor  disputes. 
The  manner  in  which  the  Canadian  pit  is  being  sunk  is  quite  similar 
to  the  work  that  vvas  performed  on  the  American  side  in  the  con- 
struction of  the  two  larger  pits  already  built  there.  The  rock  con- 
ditions are  almost  the  same,  with  the  exception  that  a  blue  limestone 
was  met  near  the  surface  on  the  Canadian  side  that  was  not  found  on 
the  American  side.  Water  is  found  a  little  nearer  the  surface,  but 
the  quantity  is  not  quite  so  great.  The  installation  to  be  placed  in 
this  pit  will  develop  50,ft00  hp,  but  the  entire  pit  will  have  room  for 
turbines  that  will  have  an  output  capacity  of  100,000  hp. 

In  connection  with  this  wheel-pit,  Dawson  &  Rilcy  are  constructing 
a  forebay  of  large  size.  It  extends  the  full  length  of  the  pit,  and 
stretches  out  in  front  of  it  to  a  point  where  it  becomes  canal-like. 
At  this  point  it  is  250  feet  wide  and  will  be  bridged  by  a  magnificent 
stone  arch  having  a  width  of  60  feet  On  this  bridge  will  be  carried 
the  tracks  of  the  Niagara  Falls  Park  &  iv  .  ■■  Railway  and  a  driveway. 
The  bridge  will  have  five  arches,  and  will  be..-'  truly  handsome  struc- 
ture. Beyond  the  canal  the  forebay  again  wic'ens  out  to  about  400 
feet.  It  will  carry  an  average  depth  of  18  feet  of  water.  From  a 
point  near  the  north  end  of  the  wheel-pit  a  canal,  16  feet  wide  and 
500  feet  long  will  be  built  to  serve  as  an  ice  run.  Between  the  en- 
trance and  mouth  there  will  be  a  difference  of  four  or  five  feet  in 


liie  level,  giving  a  good  current.     Gates  will  regulate  the  flow  from 
the  forebay. 

The  tunnel  has  been  driven  from  the  wheel-pit  to  the  lower  river, 
a  distance  of  about  2,200  feet.  This  tunnel  is  25  feet  high  and  18  feet 
wide,  four  feet  higher  than  the  tunnel  on  the  American  side.  In  its 
construction  a  shaft  was  sunk  midway  between  the  pit  and  the 
I'ortal.  Men  are  now  working  out  the  lower  bench,  and  about  half 
of  it  has  been  removed.  It  was  the  intention  of  the  Canadian  Niagara 
Power  Company  to  line  this  tunnel  with  brick  from  end  to  end,  but 
owing  to  a  scarcity  of  brick  they  have  decided  to  use  a  large  amount 
of  concrete  in  the  lining  between  the  spring  line  and  the  bottom. 
This  will  save  using  about  3,000,000  brick,  and  will  not  delay  the 
work.  About  1,250,000  brick  will  be  used  in  the  arch,  and  the  con- 
crete portion  of  the  lining  will  be  faced  with  vitrified  brick.  The 
stone  of  the  lower  bench  is  used  in  the  concrete,  in  making  which 
20,JOO  barrels  of  Lehigh  cement,  furnished  by  the  Thorne  Cement 
Company,  of  Buffalo,  will  also  be  used.  Anthony  C.  Douglass  has 
the  contract  for  the  tunnel,  shaft  and  portal. 

The  portal  of  the  tunnel  is  very  close  to  the  foot  of  the  Horseshoe 
Fall,  and  owing  to  the  likelihood  of  vast  quantities  of  ice  forming 
during  the  coming  winter,  the  masonry  work  at  this  point  will  not 
1)6  started  until  next  spring.  It  will  be  massive  in  every  particular. 
well  calculated  to  withstand  all  the  remarkable  conditions  that  will 
surround  it  at  all  seasons  of  the  year.  When  the  installation  is  in 
operation,  the  stream  from  this  portal  will  pour  out  almost  as  a 
part  of  the  Horseshoe  flood,  and  its  direction  will  be  about  northeast, 
directly  toward  Goat  Island. 

Contractor  Douglass'  plant  consists  of  two  compound  duplex  In- 
gersoll  air  compressors  of  125  hp  each;  two  Lidgerwood  double-drum 
hoists,  one  Otis  elevator  lift,  twelve  drills,  and  a  rock  crusher.  The 
air  compressors  are  operated  by  a  400-hp  electric  motor,  the  current 
for  which  is  supplied  from  the  American  side.  Dawson  &  Riley's 
plant  is  of  750-hp  boiler  capacity.  They  have  two  compound  Rand  air 
compressors  of  250-hp  each;  eight  Sullivan  channelling  machines, 
eight  Ingersoll  drills,  two  gadders,  and  two  lo-ton  Brown  locomotive 
hoists. 

So  far  as  real  beauty  is  concerned,  the  Canadian  side  of  the  river 
at  Niagara  is  temporarily  barren,  made  so  by  the  fact  that  all  the 
water  which  usually  flows  about  the  pretty  Dufferin  Islands  has 
been  diverted  by  a  very  large  dam  built  by  the  Ontario  Power  Com- 
pany to  aid  its  projected  development  of  power  under  its  franchise 
and  its  agreement  with  the  commissioners  of  Victoria  Park.  The 
spectacle  thus  wrought  is  attractive  and  remarkable,  and  will  long  be 
remembered.  A  large  area  of  the  river  bed  is  dry,  and  the  rocky 
bottom  of  the  river  has  been  explored  by  thousands  of  people,  all 
eager  to  find,  in  the  pot  holes,  crevices  and  other  depressions,  some 
souvenir  of  the  present-day  strange  conditions.  The  dam  that  has 
aided  in  this  result  is  about  800  feet  long,  extending  out  into  and 
down  the  river  through  six  or  seven  feet  of  water  and  a  fast  current. 
John  J.  Albright,  of  Buffalo,  is  president  of  the  Ontario  Power  Com- 
pany, whose  plan  of  development  will  be  very  similar  to  that  of  the 
Niagara  Falls  Hydraulic  Power  &  Manufacturing  Company  on  the 
American  side.  Its  power  station  will  be  located  at  the  water's  edge 
in  the  gorge,  the  site  for  wh'ch  is  now  being  excavated  at  a  rapid 
rate.  The  penstocks  will  run  through  tunnels  in  the  cliff  to  the 
supply  pipes  extending  through  the  park.  It  is  said  these  latter  pipes 
will  be  about  18  feet  in  diameter  and  throughout  their  length  in  the 
park  they  will  be  concealed  from  view  so  as  not  to  mar  the  scenic 
feature  of  the  local  it  v. 


Lion  Taming. 

Mr.  George  M.  McCarthy,  president  of  the  Hudson  Cotuity,  N.  J., 
.Society  for  the  Prevention  of  Cruelty  to  Animals,  believes  that  lions 
come  within  his  jurisdiction.  Recently  one  of  these  animals  has  been 
taking  part  in  a  play  called  "The  Lion's  Bride"  at  a  Jerse>-  City 
theatre.  It  was  his  duty  to  roar  whenever  the  bride  appeared  be- 
cau.-c  a  Turkish  Sukan,  whose  bride  she  would  not  be,  had  sentenced 
her  to  be  eaten  by  the  lion.  The  roars  he  emitted  at  sight  of  the  girl 
frightened  the  audience,  but  an  animal  expert  who  saw  the  show 
informed  President  McCarthy  that  the  lion's  roars  were  caused  by 
pain  and  not  by  anger  or  a  desire  to  eat  the  heroine.  He  also  said 
that  he  believed  the  pain  was  due  to  electricity.  President  McCarthy 
visited  the  theatre  and  found  that  the  bottom  of  the  lion's  cage, 
which  was  of  iron,  was  connected  with  several  electric  wires  that 
made  the  lion  roar  whenever  the  current  was  turned  on.  He  notified 
the  manager  that  the  electricity  must  be  omitted,  even  if  the  lion  re- 
fused to  roar  without  it.     The  order  will  be  obeyed. 
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Steam  Pipe  Covering  and  Its  Relation  to  Station 
hconumy.* 

liciorc  awarding  a  contract  lor  covering  the  steam  pipes  in  the 
Manhattan  Railway  Company'.s  power  house,  a  careful  investigation 
and  test  of  different  types  and  thicknesses  of  covering  was  made  under 
the  author^  direction.  In  order  to  get  the  necessary  data  it  was 
decided  to  carry  out  a  complete  test  of  the  various  types  of  covering 
on  the  market,  and  also  to  investigate  the  effect  of  varying  the 
thickness  of  the  insulating  wall. 

The  method  adopted  is  illustrated  in  Fig.  I,  and  consisted  in 
coupling  up  about  200  feet  of  2-inch  iron  pipe  and  mounting  the  same 
on  wooden  horses  about  three  and  one-half  feet  from  the  floor,  the 
ihVet  lines  of  pipe  being  approximately  four  feet  apart  and  four 
feet  from  the  nearest  wall,  in  order  to  avoid  any  errors  due  to  heat 
connection  and  radiation.  Sections  15  feet  in  length  were  marked 
off  on  the  straight  portions  of  the  pipe,  and  so  arranged  as  not  to 
include  any  pipe  couplings  or  bends  ;  two  feet  from  each  end  of  each 
section  heavy  potential  wires  were  soldered  on  to  the  pipe,  and  at 
the  cxlfeme  ends  of  the  pipe  1,500.000  cm.  copper  insulated  cables 
■were  soldered  on,  the  openings  in  the  pipe  having  been  previously 
closed  by  means  of  a  standard  coupling  and  plug.  One  of  these 
cables  ran  direct  to  one  terminal  of  a  250-kw,  250-volt,  steam-driven, 
<lirect-coupIed  exciter,  which  was  solely  devoted  to  furnishing  cur- 
rent for  the  test,  and  which  could  have  its  voltage  varied  within 
wi<ie  limits  so  as  to  furnish  any  current  up  to  1.500  amperes.  The 
cable  connected  to  the  other  end  of  the  pipe  was  then  connected  to 


temperatures  of  the  various  sections.  At  first  it  was  thought  that 
temperatures  could  be  determined  with  sufficient  accuracy  by  the 
thermometers,  inserted  as  above  described  in  the  center  of  each  section 
covered,  but.  after  a  preliminary  series  of  readings  this  was  aban- 
doned as  maccuraie.  owing,  no  doubt,  to  the  variable  contact  made  by 
the  bulb  on  the  bare  pipe.  All  temperatures  were,  therefore,  calculated 
by  the  resistance  method. 

Current  sufficient  to  heat  the  pipe  to  approximately  370°  F.  (cor- 
responding to  a  steam-gauge  pressure  of  160  pounds)  was  kept  on 
for  three  days  continuously,  in  order  to  dry  out  the  various  coverings, 
after  which  they  were  allowed  to  cool  of?  to  the  air  temperatures  before 
starting  the  test.  The  temperature  of  the  room  was  kept  between  27° 
C.  and  31"  C.  during  the  entire  test,  each  section  had  about  600  read- 
ings taken,  and  where  any  doubt  existed  in  reference  to  readings,  the 
entire  series  was  gone  over  a  second  and  third  time  with  the  gratifying 
result  that  it  was  conclusively  shown  that  the  test  could  be  repeated 
w ith  a  variation  of  results  not  exceeding  two  per  cent. 

The  method  of  test  was  to  put  a  current  of  sufficient  quantity 
through  the  pipe  to  heat  it  to  say  220°  F.,  and  keep  this  current  on 
for  a  sufficient  time  to  enable  all  sections  to  maintain  a  constant 
temperature  (this  period  was  found  to  be  about  ten  hours)  when 
readings  of  the  milli-voltmeter  were  taken  on  each  section  with 
simultaneous  ammeter  readings.  As  all  the  sections  were  in  series 
electrically,  the  current  was,  of  course,  the  same,  so  that  no  error 
could  arise,  due  to  variation  of  current. 

The  object  of  leaving  two  feet  at  the  end  of  each  section,  or  four 
feet  between  potential  wires,  was  to  avoid  any  error  due  to  conduction 
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15       

Slftlun  of  ("nViTlUJt 


XSXXm  CM-Cable 


Frc.  I.— Diagram  ok  2-in.  Pipk  with  Covering,  Siiowisr.  Ki.kitku  \i.  Connections. 


Ihrei-  iMumeter  shunts  in  series,  in  order  to  enable  the  readings  to 
be  easily  checked,  after  which  it  was  carried  through  a  circuit 
breaker  and  switch  to  the  other  exciter  terminal.  The  pipe  cover- 
ing test  was  carried  on  in  a  vault  in  which  there  was  no  source  of 
heat  and  no  possibility  of  draughlo  of  air.  and  arranged  so  that  the 
section  in  which  the  test  was  being  carried  on  could  be  locked  up 
in  order  to  prevent  interference  with  the  test. 

Invitations  for  bids  were  sent  to  all  (Ive  principal  pipe  covering 
manufacturers  and  jobbers,  specifying  thai  each  one  would  be  ex- 
pected to  cover  one  or  more  sections  of  the  -»-inch  pii>e  for  a  com- 
petitive test,  and  that  samples  from  the  successful  bidders'  covering 
would  be  analyzeil  in  the  c<»inpany's  chemical  lalwratory.  and  no 
covering  accepted  which  departed  more  than  three  per  cent,  from 
I  his  analysis. 

A  special  Weston  milli-voltmeter  was  ordered,  with  which  readings 
were  taken  from  the  potential  wires,  the  latter  all  being  brought  to 
mercury  cups  on  a  lestinK  table  near  which  the  aininc<crs  were  also 
located. 

rreliminary  tests  were  made  with  a  small  current  in  order  to  estab- 
lish the  individual  resistance  of  the  ll-foot  sections  between  the 
potential  wires;  this  current  was  then  gradually  increased  and  more 
readings  taken  together  with  thermometer  readings  from  thermom- 
eters having  their  bulbs  in  contact  with  the  pipe  at  an  angle  of  alwut 
rto  degrees,  the  steins  projecting  through  the  covering.  From  these 
readings  a  coefficient  of  .4640  per  cent,  increase  of  resistance  per  de- 
gree Centigrade  was  determineil.  and  afterwards  used  in  determining 

•  AhMr.ict  of  a  paper  1»y  H.  G.  Stott  rca.t  In-fore  tt.r  -.ir«t  Convention  of  the 
Association  of  K.liion  Illiinunating  Companios.  hel«t  at  Ttie  Mount  Washington. 
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of  heat  through  the  pipe.  Tests  were  made  to  prove  the  ctficiency  of 
this  precaution,  and  showed  that  no  perceptible  error  was  introduced. 
A  constant  temperature  having  been  obtained,  it  is  evident  that  the 
watts  lost  in  each  section  give  an  exact  measure  of  the  energy  lost  in 
maintaining  a  constant  temperature,  and  from  the  watts  lost  the 
thermal  units  arc  readily  calculated.  Fig.  2  shows  the  result  of 
the  test  value*  liei'ig  reduced  to  loss  in  B.  T.  U.  per  square  foot  of 
pipe  surface  at  various  temperatures  in  the  curves,  and  at  a  tem- 
perature corresponding  to  steam  at  \(M  pounds  pressure  in  the  table. 

.After  a  series  of  readings  had  been  completed,  the  current  was 
raised  sufficiently  to  give  approximately  50"  F.  rise  in  the  least  effi- 
cient covering,  and  maintained  constant  for  ten  hours,  when  another 
series  of  readings  were  taken,  and  so  on  until  the  temperature  of  the 
pipe  had  reached  a  point  far  above  anything  used  in  practice.  The 
extremely  bigb  readings  were  taken  as  a  matter  of  interest,  as  they 
were  got  when  the  low  efficiency  coverings  were  only  at  working 
temperatures. 

Referring  to  the  table  in  diagram  Fig.  .V  thc*first  column  refers  to 
the  number  of  curves,  the  second  column  gives  the  name  of  the  cover- 
ing which,  in  most  cases,  is  sufficiently  descriptive,  but  a  brief  de- 
scription of  each  covering  may  be  of  interest. 

No  2.  Solid  sectional  covering  one  and  one-half  inches  thick,  com- 
p<->sed  of  granulated  cork  moulded  under  pressure,  and  then  baked 
at  a  temperature  of  500'  F..  H-t-  .  asbestos  paper  next  pipe,  finished 
with  resin  paper  and  8-ourJv  canvas. 

No.  .V  Solid  I -inch  m.-ulded  sectional  covering,  composed  of  85 
per  cent,  carbonate  of  iragnesia.  finished  with  resin  paper  and  8-ounce 
canvas. 

No.  4.     Solid  I -inch  sectional  covering,  composed  of  granulated 
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cork  moulded  under  pressure  and  baked  at  a  temperature  of  500'  F., 
J/^-inch  asbestos  paper  next  pipe,  finished  with  resin  paper  and 
8-ounce  canvas. 

No.  5.  Solid  I -inch  moulded  sectional  covering,  composed  of  85 
per  cent,  carbonate  of  magnesia.  Outside  of  sections  covered  with 
canvas  pasted  on.     Finished  with  resin  paper  and  8-ounce  canvas. 

No.  6.  Laminated  i-inch  sectional  covering,  composed  of  nine  layers 
of  asbestos  paper  with  granulated  cork  in  between  ;  outside  of  sections 
covered  with  canvas  pasted  on,  i/^-inch  asbestos  paper  next  pipe, 
finished  with  resin  paper  and  8-ounce  canvas. 

No.  7.  Solid  i-inch  moulded  sectional  covering,  composed  of  85 
per  cent,  carbonate  of  magnesia,  outside  of  sections  covered  with 
light  canvas  pasted  on;  finished  with  resin  paper  and  8-ounce  canvas. 

No.  8.  Laminated  i-inch  sectional  covering,  composed  of  seven 
layers  of  abestos  paper  indented  with  ^-inch  square  indentations, 
which  serve  to  keep  the  asbestos  layers  from  coming  in  close  contact 
with  one  another;  J/^-inch  asbestos  paper  placed  next  pipe,  finished 
with  resin  paper  and  canvas. 

No.  9.  Laminated  i-inch  sectional  covering,  composed  of  64  layers 
of  asbestos  paper,  in  which  were  embedded  small  pieces  of  sponge. 
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FIG.    2. — RESULTS    OF    TEST    VALUES. 

Outside  covered  with  canvas  pasted  on,  finished  with  resin  paper  and 
canvas. 

No.  10.  Laminated  ij.-j-inch  sectional  covering  composed  of  12 
plain  layers  of  asbestos  paper,  with  corrugated  layers  in  between,  thus 
forming  longitudinal  air  cells;  J/^-inch  asbestos  paper  next  pipe; 
sections  wired  on  and  finished  with  resin  paper  and  8-ounce  canvas. 

No.  II.  Laminated  i-inch  sectional  covering,  composed  of  eight 
layers  of  asbestos  paper  with  corrugated  layers  in  between,  the  corru- 
gations forming  small. air  ducts  radially  around  the  covering;  finished 
with  resin  paper  and  8-ounce  canvas. 

No.  12.  Laminated  \y^-\x\z\\.  sectional  covering,  composed  of  six 
layers  of  asbestos  paper  with  corrugated  layers,  forming  longitudinal 
air  cells ;  outside  of  sections  covered  with  two  layers  of  canvas  pasted 
on  and  finished  with  resin  paper  and  canvas. 

No.  13.  Solid  I-inch  moulded  sectional  covering,  composed  of  a 
magnesia  compound  mostly  talc;  ;^-inch  asbestos  paper  next  pipe; 
finished  with  resin  paper,  and  8-ounce  canvas.  This  sample  was  sub- 
mitted for  low  temperature  work  only,  such  as  boiler  feed  and  drips. 

No.    14.      Solid    I-inch   moulded   sectional   covering,   composed   of 


magncsian  compound,  principally  talc  ;  ^-inch  layer  of  asbestos  paper 
next  pipe,  and  finished  with  resin  paper  and  8-ounce  canvas. 

No,  15.  "Remanit,"  composed  of  two  layers  wound  in  reverse  di- 
rection with  ropes  of  carbonized  silk.  Inner  layer  two  and  one-half 
inches  wide,  and  one-half  inch  thick;  outer  layer  two  inches  wide  and 
three-quarters  inch  thick,  over  which  was  wound  a  net  work  of  fine 
wire ;  >^-inch  asbestos  next  pipe,  finished  with  resin  paper  and  8-ounce 
canvas.     Made  in  Germany. 

No.  16.  Two  and  one-half  inch  covering,  composed  of  85  per  cent. 
carbonate  of  magnesia,  J/2-inch  blocks  about  three  inches  wide  and 
18  inches  long  next  pipe  and  wired  on;  over  these  blocks  were  placed 
ifjlid  2-inch  moulded  sectional  covering;  outside  covered  with  canvas 
pasted  on.     Finished  with  8-ounce  canvas. 

No.  17.  Two  and  one-half  inch  covering  .composed  of  85  per  cent. 
magnesia.  Put  on  in  a  2-inch  moulded  section  wired  on ;  ne.xt  the 
pipe  and  over  this  a  J^-inch  layer  of  magnesia  plaster  covered  with 
canvas  pasted  on  and  finished  with  8-ounce  canvas. 

No.  18.  Two  and  one-half  inch  covering,  composed  of  85  per  cent. 
carbonate  of  magnesia.  Put  on  in  two  solid  i-inch  moulded  sections 
with  J/2-inch  layer  of  magnesia  plaster  between  ;  two  i-inch  coverings 
wired  on  and  placed  so  as  to  break  joints.  Finished  with  8-ounce 
canvas. 

No.  19.  Two-inch  covering,  composed  of  85  per  cent,  carbonate  of 
magnesia  put  on  in  two  i-inch  layers  so  placed  as  to  break  joints  and 
finished  with  8-ounce  canvas. 

No.  20.  Solid  2-inch  moulded  sectional  covering,  composed  of  85 
per  cent,  magnesia ;  outside  of  sections  covered  with  canvas  pasted 
on.    Finished  with  8-ounce  canvas. 

No.  21.  Solid  2-inch  moulded  sectional  covering,  composed  of  85 
per  cent,  magnesia ;  outside  of  sections  covered  with  canvas  pasted 
on.     Finished  with  8-ounce  canvas. 

Nos.  2,  4,  6  and  15  were  excluded  by  the  specifications,  which  stated 
that  "no  inflammable  material  would  be  considered,"  but  a  test  was 
made  at  the  request  of  the  manufacturers  in  order  to  give  a  com- 
parison with  the  other  materials. 

It  will  be  noted  that  two  samples  covered  with  t'.ie  same  thickness 
of  similar  material  give  different  results;  for  example.  Nos.  3  and  5 
and  also  Nos.  20  and  21,  though  of  practically  equal  thickness,  show 
quite  a  perceptible  difference  in  loss  per  square  foot.  Upon  investi- 
gation, the  cause  of  this  difference  was  found  to  be  in  the  care  with 
which  the  joints  between  sections  were  made.  A  comparison  be 
tween  Nos.  19  and  20.  showing  nvo  coverings  having  exactly  the  sara«- 


tabt.f:  I 


Covering 


2  Solid   cork:    Sectional    1.68  1.672  87.1 

3  85%    Magnesia:    Sectional    i.iS  2.008  34.5 

4  Solid   Cork:   Se.-iional    i.;'6  2.048  S4.3 

5  85%    ^[agnesia:    Sectional    1.19  2.130  S3.6 

6  Laminated   .Asbcsto   Cork:    Sectional...  1.4.5  2.123  83.7 

7  85%  Magnesia:   Sectional    1.12  2.190  83.2 

8  .Vsbestos    .\ir    Cell    [Indent]:    Section. d 

[rinperiall    1.26  z.m  S2.T 

9  Asbestos   Spo'ige   Felted:    Sectional    ...  1.24  -•S?'*  S0.3 

10  Asbestos  .\ir  Cell  [Long!:  Sectional   ..  1.70  2.750  7S.8 

11  "Asbestocel"    [Rfldiall:    Sectional     ....  1.22  2.801  7S.5 

12  Asbestos  .\ir  Cell  [Long]:   Sectional   ..  1.20  2.812  78.4 

13  "Standard"  Magnesia:  Sectiona. i.ts                  ....  .... 

14  "Magnesian" :    Sectional    1.23                  ....  — • 

15  "Rcinanit"    ISilkl:    Wrappe-l    1.5'-  145^  SS-S 

16  85%    Magnesia:    2"    .Sectional    and     •.:'' 

Block    2.71  1.3S1  89.4 

17  85%    Magnesia:    2"    Sectional    and     Vi" 

Plaster    2.45  "-^S?  89-3 

18  85%   Magnesia:    2-1"  Sectional   and    Yz" 

Plaster     2.50  1.412  89.1 

19  85%  Magnesia-  2-1"  Sectional   2.24  1-465  •"^8.7 

20  85%  Magnesia-  2"  Sectional    2.24  i  555  88.0 

21  85%  Magnesia;  2"  Sectional    2.21  1.568  87.9 

Bare   Pipe   [From   Outside  Tests]  13.000 

FIG.    3. — RECORD    OF    TESTS. 

total  thickness,  but  one  applied  in  a  solid  2-inch  section,  and  the 

other   in   two    i-inch    sections,   proved  the   desirability    of   breaking 
'oints. 

\\\  attempt  was  made  to  determine  the  law  governing  the  effect  of 
increasing  the  thickness  of  the  insulating  material,  and   for  all  the 
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85  per  cent  magnesia  coverings  the  efficiency  varied  directly  as  the 

qtiarc  root  of  the  thickness,  but  the  other  materials  tested  did  not 

follow  this  simple  law  closely,  each  one  involving  a  different  consunt. 

The  column  nn  the  right  of  the  accompanying  table  shows  the  per- 
cenUgc  of  '  d  by  the  different  coverings,  compared  to  bare 

pipe,  at  a  •  160  pounds. 

In  Tabic  II  dig.  4)  an  attempt  has  been  made  to  reduce  all  cov- 


of  all  necessary  to  know  how  long  the  covering  is  expected  to  last. 
For  example,  suppose  that  a  temporary  plant  is  being  erected  which  is 
not  likely  to  l>e  required  for  more  than  two  years,  a  i-inch  covering 
will  be  the  most  economical.  For  covering  guaranteed  for  ten  years, 
as  required  by  the  Manhattan  Railway  Company,  i-inch  covering 
would  show  a  total  cost  of  $53-663.  whilst  a  3-inch  covering  would 
show  a  toul  cost  of  $38,668.  making  a  net  saving  of  $14,995  at  the 


— • 
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Fig.   4.— Relative   Efficiencies. 


trings  to  the  same  thiCKncss,  and  thus  show  the  relative  efficiency  of 
different  tyinrs  of  natcrial  at  a  wide  range  of  pressures.  One-inch 
covering  wa>>  :i<l'>pif<l  as  the  standard,  and  only  those  coverings 
nearly  one  and  <»iic  i-iKhth  inches  thick  were  used  in  the  comparison  in 
<.rdcr  to  avoid  errors  in  calculating  the  losses  in  materials  which  did 
not  follow  the  Mfuare  root  law  closely. 

An  insjMrction  of  the  table  shows  that  the  carboni7.cd  silk  covering 
i»  the  most  efficient,  having  a  relative  efficiency  of  86.9.  whilst  85 
I>cr  cent  maKnesia  comes  second  with  84.2  per  cent,  efficiency.  The 
two  other  samples  of  85  per  cent,  magnesia  show  efficiencies  of  83.1 
.4iid  Kj2  per  cent.,  thus  confirming  in  a  remarkable  way  the  results 
on  the  other  samples. 

RELATION  TO  STATION  ECONOMY. 

To  determine  which  covering  is  the  most  economical,  the  following 
qiianlities  must  l>e  considered  : 

I  St.  Investment  in  covering.  2nd.  Cost  of  coai  required  to  supply 
lonl  heal.  3rd.  Five  per  cent,  interest  on  capital  invested  in  boilers 
.md  stokers  rendered  idle  through  having  to  supply  lost  heat.  4th. 
'iuarantred  life  of  covering.     5th.  Thickness  of  covering. 

From  an  inspection  of  the  first  three  quantities  it  is  apparent  tiiat 
the  covering  which  shows  a  niiniinum  total  cost  of  the  three  at  the 
•  nd  of  a  specified  time  is  the  Ixrs*.  covering  to  adopt,  for  the  loss  in 
heal  at  the  end  of  ten  years  may  readily  cost  over  three  times  as 
much  a«  the  first  cost  of  co"ering.  To  enable  this  to  be  seen  more 
clearly,  Table  III  was  calculated  (Fig.  5). 

A  specific  numl>cr  of  square  feet  of  pipe  surface  has  been  used  in 
working  out  the  total  coM,  but  it  is  evident  that  the  curves  may  be 
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iiM-cl  to  (Icicriniiu-  the  mo*l  rcnnomical  ihickiic-s  o(  covering,  irrc- 
speclivr  of  the  ti»lal  nmouni  of  surface  to  Ik-  covered,  as  long  as  the 
cost  per  square  fool  of  material  for  <li(Terent  thicknrvscs  varies  in  the 
same  manner  as  for  85  per  cent  magnesia,  which  has  l)een  used  in 
cnlrulaliMK  'be  acci>n»i>anying  tables 

.\s  the  Kcometncal  dimensions  of  the  covering  are  a  function  of  the 
cost  of  the  increased  thickness  desired,  it  will  generally  be  found  that 
increasinR  the  thickness  of  the  material  will  increase  the  investment 
in  a  manner  similar  to  that  shown  in  the  curves  for  85  per  cent, 
carlionate  of  magnesia. 

An  inspection  of  the  curves  showed  that  before  deciding  upon  what 
is  ihr  most  economical  thickness  of  covering  to  be  used,  it  is  first 


end  of  ten  years,  or  $1,499.50  per  annum,  which,  capitalized  at  5  per 
lent,  represents  $29,990.00. 

From  the  above  example,  it  will  be  seen  that  whilst  pipe  covering 
i»  a  relatively  small  portion  of  the  many  problems  confronting  the 
engineer,  yet  its  scientific  solution  will  yield  rich  results  out  of  all 
proportion  to  the  time  required  to  solve  it. 

I  would  only  add  that  there  seems  to  be  no  reason  for  the  former 
practice  of  putting  on  different  thickness  of  covering  on  different 
sized  pipes,  excepting  the  mechanical  difficulty  of  applying  a  very 
heavy  covering  to  a  small  pipe.  This  difficulty  can  be  overcome  by 
putting  the  covering  on  in  two  separate  layers,  and  this  plan  should 
be  used  on  all  sizes  in  order  that  the  joints  may  be  broken,  as  poor 
joints  may  reduce  the  efficiency  of  the  best  covering  6  per  cent. 
or  more. 


Transmission  Committee,  American  Institute  of 
Electrical   Engineers. 


.•\i  the  September  meeting  of  the  American  Institute  of  Electrical 
Engineers,  a  committee  was  appointed  consisting  of  Ralph  D. 
Mershon,  chairman,  and  Messrs.  F.  O.  Blackwell,  C.  C.  Chesney. 
r.  M.  Lincoln  and  R.  S.  Masson.  for  the  purpose  of  collecting  data 
respecting  present  practice  in  electric  transmission  at  high  voltage 
and  of  presenting  ;  report  which  will  indicate  the  successful  methods 
which  are  now  in  operation  in  such  form  as  to  be  of  immediate 
value  to  electrical  engineers.  It  is  within  the  scope  of  the  com- 
mittee to  secure  data  upon  line  construction,  insulators,  pins  and  the 
like,  and  the  conditions  of  operation  at  different  voltages  and  under 
different  climatic  conditions:  to  investigate  methods  of  testing  in- 
sulators and  to  indicate  the  method  or  methods  which  in  its  judgment 
are  superior.  Also  to  ascertain  the  methods  employed  for  voltage 
regulation,  the  conditions  attendant  upon  the  switching  of  high- 
tension  circuits  and  to  collect  data  respecting  lightning  and  ftatic 
<listurbances  and  the  use  of  grounded  protective  wires. 

Part  of  the  programme  of  the  committee  is  to  secure  from  lime 
to  time  from  qualified  engineers  an  "introduction  to  a  discussion" 
on  some  particular  topic  relating  to  high-tension  transmission.  This 
introduction  will  be  written  up  under  certain  well-defined  heads, 
and  will  embody  the  ideas  of  the  member  or  members  preparing  it, 
upon  the  subject  to  be  discussed.  The  "introduction"  will  be  printed 
and  sent  out  to  the  members  of  the  Institute  some  considerable  time 
previous  to  the  meeting  at  which  the  discussion  will  take  place,  so 
that  the  menil>ers  not  able  to  be  present  at  the  meeting  may  take 
part  in  the  discussion  by  mail.  In  contributing  to  a  discussion  it 
i.>  requested  that  '.he  matter  under  discussion  be  taken  up  under  the 
several  heads  and  ir  the  manner  made  use  of  in  the  "introduction," 
and  that  following  ihr  treatment  of  these  heads,  there  l>e  introduced 
any  other  matter  which  the  contributor  may  deem  advisable.  When 
a  memlwr  takes  jiart.  by  mail,  in  more  than  one  of  the  discussions 
taking  place  at  the  same  meeting,  it  is  requested  that  he  embody 
his  several  contributions  in  separate  letters. 

Contributions  will  be  read  at  the  meeting  for  which  they  are  in- 
tended, either  in  full,  in  abstract,  or  as  a  part  of  a  general  statement 
giving  a  summary  of  vicAvs  of  those  persons  taking  a  similar  posi- 
tion in  the  matter  under  discussion,  depending  tipon  the  merit  of 
the  contribution  and  the  clearness  of  statement  of  the  position  taken 
In  the  former  two  cases  they  will  be  read  in  the  name  of  the  meml>er 
contributing. 


November  29,  1902. 
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The   Use  and  Advantages  of   the    Alternating  Current 
for  Land  Telegraphy— IV. 


By  Edwin  F.  Northrup. 

IT  will  now  be  shown  that  the  so-called  "tailing  out"  of  the  current 
impulse,   so  destructive  to  rapid  telegraphy  over  long   lines  by 
ordinary  methods,  is  in  the  case  of  alternating-current  telegraphy, 
a  positive  advantage. 

It  will  help  to  a  better  understanding  of  this  matter  if  we  first 
determine  the  distribution  on  the  line  of  the  instantaneous  e.  m.  f. 
and  the  instantaneous  current  at  the  moment  when  a  wave  is  about 
to  be  modified.     If  the  modification  of  the  wave  consists  in  cutting 
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FIG.  21. — INSTANTANEOUS  VALUE  OF  CURRENT. 

it  out,  and  matters  have  been  rightly  arranged  at  the  transmitting 
end,  the  line  is  opened  by  the  transmitter  at  the  exact  moment  that 
the  current  at  the  beginning  of  the  line  is  passing  through  its  zero 
value.  But  a  long  line  acts  as  a  reservoir  of  electric  energy  and 
though  the  instantaneous  value  of  the  current  is  zero  at  its  be- 
ginning, it  is  not  so  at  other  points  of  the  line,  its  value  varying 
from  point  to  point  of  its  length.  The  value  of  the  instantaneous 
e.  m.  f.  also  varies  from  point  to  point  of  the  line. 

Having  the  curves  Nos.  i,  2,  3  and  4  giving  the  square  root  of 
the  mean  square  values  of  the  intensities  of  the  current  and  e.  m.  f. 
at  all  points  of  the  line  and  also  the  phase  of  each,  we  can  plot 
derived  curves  which  will  give  the  instantaneous  values  of  each  at 
any  particular  instant  which  may  be  chosen. 

Curve  No.  7  (Fig.  21)  gives  the  instantaneous  value  of  the  current 
at  all  points  of  the  line  at  the  instant  when  the  current  at  the  begin- 
ning of  the  line  is  passing  through  zero  value. 

Curve  No.  8  (Fig.  22)  gives  the  instantaneous  value  of  the  e.m.f.  at 
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FIG.   22. — INSTANTANEOUS    VALUE   OF   E.M.F. 

all  points  of  the  line  at  tho  same  instant.  These  curves  were  derived 
from  curves  i,  2,  3,  and  4,  as  follows: 

From  curves  i  and  2  we  obtain  the  maximum  values  of  the  e.  m.  f. 
and  current  at  all  points  of  the  line  by  multiplying  the  square  root 
of  the  mean  square  values,  as  given  by  the  curves,  by  the  V2. 

The  e.  m.  f.  and  current  vary  at  all  points  of  the  line  as  a  sine 
function  of  the  time.  Hence,  if  the  current  at  the  beginning  of  the 
line  is  at  zero  phase,  and  at  any  other  point  of  the  line  its  phase  is  <j' 
its  instantaneous  value  at  any  point  of  the  line  is  i  =  V"^/^/;;  w'. 

Here  /  is  the  value  of  the  current  at  any  point  X  of  the  line  as 
given  by  curve  No.  2,  and  u^  is  the  phase  of  the  current  minus 
26°,  21',  its  angle  of  lead,  at  the  same  point  of  the  line  Similarly 
the  instantaneous  e.  m.  f.  is  V  =^  V  ^  E  sin  u-^. 

Curves  7  and  8  are  interesting  in  several  particulars,  one  being 
that  they  show  how  in  a  long  telegraph  line  carrying  an  alternating 
current,  the  current  at  different  points  of  the  line  is  flowing  in  op- 
posite directions  at  the  same  time,  and  that  the  e.  m.  f.'s  are  opposite 
at  different  points  of  the  line. 

The  condenser  capacity  of  any  element  of  the  line  will  be  charged 
proportionally  to  the  instantaneous  e.   m.   f.  at  the  element.     Now, 


if  the  line  is  suddenly  opened  at  one  end,  or  separated  from  the 
.source  of  e.  m.  f.  and  put  to  ground,  so  that  its  ends  are  in  com- 
munication with  the  earth,  the  electricity  stored  up  in  the  line  will 
discharge  itself  in  a  manner  to  produce  a  different  current  distribu- 
tion upon  the  line,  during  the  semicycle  following  the  opening  of  the 
circuit,  than  would  exist  if  the  circuit  had  not  been  opened. 

Thus,  suppose  a  positive  half  wave  to  be  cut-out  at  the  generator 
end,  then  the  current  at  points  in  the  line  distant  from  the  end 
where  the  half  wave  was  cut-out,  will  continue  more  or  less  to  flow 
in  the  same  direction  that  it  had  just  previous  to  the  cutting  out  of 
the  half  wave. 

Thus  if  2,  Fig.  23,  represents  a  cut-out  semicycle  of  the  current 
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FIGS.    23    AND   24. — EFFECT   OF    CONDENSER   CAPACITY. 

at  the  transmitter,  this  same  half  wave  will  appear  somewhat  as  in 
2,  Fig.  24,  at  a  distant  point  of  the  line  from  the  transmitter. 

The  half  wave  No.  i  will,  so  to  speak  ,have  "tailed  out"  and 
blended  into  the  next  semicycle.  This  effect  at  the  receiving  end  is 
favorable  to  making  a  clear  signal. 

Thus,  let  A  of  Fig.  25  represent  a  group  of  11  semicycles,  and 
suppose  the  half  waves  4  and  7  have  been  sharply  cut-out  at  the  trans- 
mitter end  of  the  line,  as  indicated  by  the  heavy  lines.  At  the  dis- 
tant end  of  the  line  where  the  receiving  polarized  relay  is  located 
the  3d  and  6th  half  waves  just  in  ad^-ance,  in  time,  of  those  cut-out 
will  have  "tailed  out"  in  a  manner  somewhat  as  indicated  by  the 
dotted  lines. 

Let  B  of  Fig.  25  represent  the  different  positions  of  the  tongue 
of  the  receiving  relay,  to  which  it  is  carried  by  each  half  wave  as  it 
comes  along. 

The  position,  4,  of  the  tongue,  corresponding  to  the  half  wave  cut- 
out, is  the  same  as  the  position  to  which  it  is  carried  by  the  half 
wave  which  precedes  and  follows  the  modified  half  wave.  The 
same  holds  true  of  the  7th  position  of  the  tongue,  or  any  other  cor- 
responding to  a  modified  semi-cycle.  In  other  words,  when  a  semi- 
cycle  is  cut-out  the  tongue  of  the  receiving  relay  stays  against  the 
contact  to  which  it  was  carried  by  the  previous  half  wave  and  re- 
mains against  this  contact  during  the  time  of  three  semicycles.  Now. 
the  important  point  to  note  is,  that  the  more  the  half  wave,  preced- 
ing the  one  cut-out  "tails  out"  or  blends  into  the  half  wave  follow- 
ing the  one  cut-out  the  more  forcibly  will  the  relay  tongue  be  made 

a        '/<    '/  /   /\  \  \     /\    "/ 

FIG.  25. — SEMICYCLES   AS  TRANSMITTED  .\ND  RECEIVED. 

to  Stick  against  the  contact  to  v.hich  it  was  last  carried.  If  a  half 
wave  is  reversed  instead  of  cut-out,  the  sticking  of  the  tongue 
against  the  contact  to  which  it  was  previously  caiTied  will  be  all 
the  more  forcible. 

It  has  been  shown  in  connection  with  Fig.  20  how  it  is  possible 
to  operate  a  local  relay  and  hence  to  recei\e  a  signal  by  causing  the 
tongue  of  the  receiving  relay  to  stick  against  its  contact,  or  miss  a 
half  vibration.  As  this  sticking  of  the  tongue  against  its  contact 
is  only  improved  by  the  "tailing  out"  of  the  waves,  the  speed  of  sig- 
naling over  a  telegraph  line  by  means  of  the  alternating  current 
does  not  diminish  as  the  length  of  line  increases. 

I  have  found  by  actual  experiment  that  it  was  easier  to  get  good 
clear  signals  over  an  artificial  line  representing  a  line  of  great  length 
than  over  a  short  wire.  The  "tailing  out"  of  the  wave  in  the  former 
case,  helped  to  make  the  relay  tongue  stick  tight,  and  so  to  operate 
with  more  certainty  the  local  relays  employed.  Other  iistruments 
than  a  polarized  relay  could  be  employed  to  receive  the  signals,  such 
for  example  as  a  syphon  recorder,  but  the  principles  above  brought 
out  should  apply  equally  to  them  all. 

An   important  matter   to   consider   in   long  distance  telegraphy  is 
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Ihc  -.  ariation  of  the  ii- 
Jinr  Hijr  to  weather  char. 


arise  which  will  tend 
;se  the  transmitting  of 
on  other  neighboring 
'.ceiving  relays  so  that 
fali>c  signals  will  be  given,  may  result  from  atmospheric  electric  dis- 
charges, earth  currents,  especially  the  trolley  currents  in  cities,  elec- 
tro^utic  induaion  from  ncighlx)ring  lines,  and  to  some  extent  elec- 
•  c  induction  effects,  also    '■'    •  !  -kagc  of  currents  from 
J,  lines.    % 

iid  the  capacity  of  the 

i  as  a  line  disturbance 

a  disturbing  factor  ci  -ciaal  lines  that  is  not  possessed 

■lot  be  given  in  the  present 

:     ,.  'mating  current  telegraphy, 

;<  can  be  made  ot   hiight  consequence  as  compared  with 

,  .;   ^.:..is  in  the  ordinary  methods  of  telegraphy.     It  is  a  result, 

•)f  many  repeated  experiments  made  by  the  writer,  that   the  tele- 

^'raphic  signals  made  by  cutting  out  single,  or  combinations  of,  half 

•.avcs,  may  be  easily  transmitted  through  cither  condensers  or  trans- 

li.     This  being  so,  line  disturbances  may  be  almost 

•-•d. 

^   1-  a  condenser  method,  first  applied  by  the  writer,  to 

iic  dist'trJinnrc';  due  to  earth  currents: 

Both  ends  of  line  are  arranged  as  shown  in  Fig   26.     A'' 

4\\i\  A'l  arc  two  rs  of  aljout  S  m.  f.  capacity  each,  which  at 

^'1  times  separate  the  Hne  from  direct  communication  with  the  earth. 

Wlu-n  rv.  -'ifrinl  i>  Ikmur  sent  iIk-  s-nir.-.'  of  altemating  currmt   C, 


riC  3^. — METHOD  OK  ELIMINATING   EAKTH-CURRENT  DISTl'RB.VNCES. 

whi>  li  feeds  the  line,  is  separated  from  direct  connection  with  the 
cirili  by  the  condenser  A.'i.  When  the  transmitter  T\  operates  to 
cut-out  a  wave  the  contact  />  is  broken  and  the  contact  «  is  made, 
putting  the  line  to  earth  through  the  condenser  A'j.  .Xt  the  sainc 
time  the  transmitter  'A  which  is  in  scries  with  7"i  operates  and  short 
circuits  the  condenser  A'l,  discharging  it  of  any  electricity  that  may 
have  accumulated  in  it.  When  the  tongues  of  7i  and  'A  return.  A.'» 
i*  short  circinted  by  the  contact  made  at  C,  and  the  short  circuit  is 
taken  off  A'l  just  Inrfore  the  line  is  again  connected  to  G  at  />.  Thus 
the  line  is  never  in  direct  conununication  with  the  earth,  which  ef- 
fntiially  cuti  off  earth  currents,  and  after  the  cutting  out  of  a  half 
w;i\c^  tilt  . .  ii.lrnsers  arc  left  clischarged.  This  last  precaution  is 
nrrf,s,ir_\.  .is  1. mnd  by  experiment,  In-cause  when  one  or  more  half 
waves  of  the  Mme  sign  arc  cut  out  a  surplus  charge  of  the  opposite 
sign  is  Riven  to  the  condensers  which  would  flow  back  into  the  line, 
if  the  condensers  were  not  discharged,  to  disturb  the  action  of  the 
receiving  relay  at  the  other  end. 

The  following  transformer  method  of  cutting  off  disturbances 
will  entirriy  eliminate  the  effect  of  earth  currents,  also  leakage  and 
rlrctrnmaKiirtif  induction  from  other  lines. 

The  liiir  .!>.  shown  for  simplex  transniis^.ion  in  Fig.  27  is  broken 
up  into  srclions.  such  as  //.  /?  and  C.     The  different   sections  are 


KIG.     27.— SIMPLEX     TRANSMISSION     LINE. 

u.nnecfe«l  together  through  eqtial  ratio  transformers.  C  and  C%, 
in  the  manner  shown.  The  windings  of  the  transformers  are  so 
conticctcd  that  the  ciirrcnt  in  adjacent  .sections  of  the  line  will  be 


tlowmg  in  oppoiite  directions  at  the  same  time.  If  the  sections  are 
sufficiently  numerous  the  line  will  thus  become  non-inductive,  elec- 
tromagnetically,  to  neighboring  lines.  The  source  of  alternating 
current  G"  may  also  act  inductively  upon  the  line  through  the  trans- 
former C\.  The  transmitter  T  may  be  in  circuit  with  G.  The  re- 
ceiving relay  R  at  the  other  end  of  the  line  may  also  be  in  a  separate 
circuit  H.  Half  waves  cut  out  by  the  transmitter  T  are  received 
by  the  relay  K,  the  same  as  if  a  metallic  circuit  connected  the  relay 
with  the  source  of  the  alternating  current.  The  above  method  was 
devised  and  tried  by  the  writer  for  a  simplex  line.  It  gave  excel- 
lent results  in  this  case,  and  will  undoubtedly  operate  also  with  du 
plexed  lines. 

Tlie  disturbing  effect  of  a  telegraph  line,  carrying  an  alternating 
current  upon  other  lines,  .strung  on  the  same  poles,  need  be  no 
greater  than  lines  operated  upon  the  Morse  system.  The  electro- 
magnetic induction  may  be  eliminated  in  the  manner  just  described, 
and  the  effects  of  electrostatic  induction  should  certainly  be  no 
greater  than  those  produced  by  lines  operated  upon  the  Morse  sys- 
tem, because  the  voltages  that  are  needed  for  the  alternating  cur- 
rent lines  are  no  greater  than  those  required  for  the  lines  of  the 
Morse  system. 

Small  variations  in  the  insulation  resistance  of  the  altemating 
current  line,  due  to  weather  changes,  effect  the  ratio  of  the  current 
received  to  the  current  sent  into  the  line  but  slightly,  and  hence,  it 
is  very  easy,  comparatively,  to  keep  the  receiving  relays  at  each  end 

of  a  duplexed  line  well  balanced.     Thus  suppose  that  A!  =r  -'   is  the 

r:\''-<-     f  the  received  to  the  entering  current  on  the  real  line.     Then 


R 


the  current  which  enters  the  line,  flowing  around  one  coil 


of  the  differentially  wound  relay.     When  the  relay  is  perfectly  bal- 

le 


anced,  the  current  in  the  artificial   is  /'»:= 


Rx 


Since  Rx  will  not 


change  by  itself,  /'«  will  always  maintain  a  fixed  relation  to  /•  unless 
R  changes,  in  which  ca.sc  l\  will  not  keep  the  same  relation  to  h. 
and  the  relay  will  become  unbalanced  in  proportion  as  R  varies. 
As  this  matter  has  an  important  bearing  in  favor  of  alternating-cur- 
rent telegraphy,  I  have  plotted  a  curve,  Xo.  IX  (Fig.  ^^,  showing 
the  variations  in  the  ratio  of  the  currents  received  at  a  point  1.600  kilo- 
meters   (about   1,000  miles)    from   the  generator  end  of  a  line  of 


1  !  1 

1 

-OS 

1 

convene 

V 

\ 

\ 

\ 

1 

k. 

•o» 

\ 

[\ 

s 

v 

^ 

^ 

9 

^•^ 

-^ 

_ 

— 

-TT. 

1 

lie.    j8.— V.\RIATIONS    IN    RATIO   OF    ENTERING    AND   RECEIVED   CURRENTS. 

infinite  length,  to  the  current  entering  the  line,  as  the  insulation  re- 
sistance r,/  where  g=  \.\   is   varied   in   value,   all   the  other   line 

constants  remaining  unchanged. 

Equation  No.  25  expresses  the  values  of  the  required  ratio.  I 
have  taken  /  =  1.600.  r  =  2.;,  j=  1.13  and  b.  =3.89  Xio«.  and 
have  varied  n  from  o  to  10  X  lo«.  The  results  expressed  in  this 
curve  for  a  line  of  infinite  length  will  serve  for  all  practical  pur- 
poses for  a  line  ot  finite  length  grounded  at  its  ends.  If  the  length 
of  the  griMinded  line  is  nearly  1,600  kilometers  and  the  current  re- 
ceived is  the  current  at  its  grounded  end.  then  the  values  of  W,  as 
given  by  the  curve,  should  be  multiplied  by  2.  as  explained  above. 

It  will  be  noted  in  referring  to  curve  IX  that  the  variation  in  the 
ratio  grows  less  and  less  with  increasing  line  leakage.  Hence  if 
the  relays  of  a  duplexed  line,  which  is  already  leaky,  have  been 
balanced  it  ought  to  be  easier  to  maintain  the  balance  when  changes 
in  the  line  insulation  occur,  than  if  the  line  were  perfectly  insulated 
at  the  start. 

The  current   for  altemating  current  telegraph   lines   may  be  ob- 
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taincd  from  an  ordinary  iio-voll  direct-current  circuit,  no  alternat- 
ing current  dynamo  being  required.  The  current  used  on  the  line 
being  small,  the  direct  current  is  easily  commuted  into  an  alternat- 
ing current.  A  simple  method  of  doing  this  is  to  mount  upon  the 
shaft  of  a  small  direct-current  motor  another  commutator  precisely 
like  the  commutator  used  for  synchronizing  the  motor,  as  described 
in  method  3,  page  822.  Two  stationary  brushes  take  the  direct  cur- 
•^  E>  rent  upon  this  commutator  and   two 

take  ofif  from  it  the  alternating  cur- 
rent. A  and  B,  Fig.  29,  show  the  de- 
veloped commutator  in  two  positions. 
Such  small  amount  of  sparking  as 
would  otherwise  occur  can  be  dis- 
posed of  with  condensers.  The  es- 
sential elements  then  which  have  to 
do  with  the  alternating  current  of  a 
duplexed  line,  without  taking  account 
cf  the  local  apparatus  operated  by 
local  direct  currents,  may  consist  of 
what  is  shown  in  the  following  dia- 
gram, Fig.  30: 

^  is  a  station  at  one  end  of  the  duplexed  line,  and  B  a  station  at 
the  other  end.  The  mechanism  of  station  A  is  run  in  synchronism 
with  that  of  station  B.  G  and  (Ji  are  two  direct-current  motors, 
the    motor    G  being  run  in  synchronism  with  the  motor  G\,  by  the 
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FIG.     30. — APPLICATION    OF     ALTERNATING    CURRENT    TO    DUPLEXED    LINE. 

3d  method  described  on  page  822.  The  commutators  K  and  K^ 
supply  the  alternating  current  to  the  line.  The  commutator  C,  in  con- 
junction with  the  synchronizer  tongue  Rs,  of  the  relay  at  station  A, 
maintains  the  motor  G  in  synchronism  with  the  motor  Gi,  a  and  / 
are  shown  representing  the  armature  and  field  windings  of  G 
to  make  plain  the  electric  connections  for  synchronism.  The  tongue 
Rp  of  the  relay  at  station  A  is  used  for  receiving  the  signals,  also, 
the  tongue  i?V  of  the  relay  at  station  B.  T  and  Ti  are  transmitters, 
of  any  character  whatever,  connected  in  the  line  at  each  end.  T 
can  send  to  i?V  and  Tx  to  Rp,  at  the  same  instant.  For  printing 
telegraphy  the  signaling  capacity  of  the  line  as  above  represented 
would  be  about  8  messages  at  a  time  with  40  words  per  minute  for 
each  message. 

With  alternating-current  telegraphy  it  is  not  necessary  to  have 
more  than  one  source  of  current.  A  line  or  an^  number  of  lines 
which  radiate  from  a  centre,  can  be  operated,  with  a  single  source  of 
current  located  at  one  end  of  the  line,  and  messages  can  be  trans- 
mitted both  ways  at  practically  the  same  time.  The  signaling  ca- 
pacity, or  words  transmitted  per  minute  i.s,  however,  theoretically 
only  half  that  of  a  regularly  duplexed  line.  Professor  Rowland,  to 
whom  this  method  is  due,  called  it  his  "reflected  wave  system  of 
telegraphy."  The  system  has  important  applications  and  the  essen- 
tial features  will  be  described  next. 


Italian   Railways. 


According  to  recent  advice::  the  present  arrangement  with  the  gov- 
ernment under  which  Italian  railroads  are  operated  will  expire  in 
1905,  and  it  will  be  necessary  for  the  government  to  submit  its  plans 
for  the  future  to  the  House  of  Deputies  by  June,  1903.  It  is  as  yet 
undetermined  whether  a  proposition  will  be  made  to  continue  the 
present  arrangement,  or  one  by  the  terms  of  which  the  roads  would 
pass  from  private  management.  In  the  meantime  the  government 
proposes  to  build  an  electric  line  between  Rome  and  Naples,  a  dis- 
tance of  about  120  miles,  the  cost  of  which  is  estimated  at  $4,000,000. 
The  present  schedule  time  of  45/>  hours  would  be  reduced  by  this  line 
to  2%  hours. 


ProbabL  ruturc  Dcvelopmcntb  in  the  Use  of  tiectricity 
on  Board  Ships. 


At  the  general  meeting  ol  the  bocicty  of  Naval  Architects  and 
Marme  i-ngincers,  held  in  New  iork  last  week,  Mr.  1".  O.  Black- 
well  read  a  paper  with  the  above  title  in  which  he  treated  the 
subjects  with  respect  to  the  suO-ilitution  of  steam  turbines  for 
reciprocating  engines  for  driving  the  electric  generator^ ;  the  use 
of  alternating-current  generators  and  motors  instead  01  continuous- 
current  apparatus,  and  the  operation  of  all  auxiliary  machinery 
on  ships  by  electric  motors. 

Mr.  blackwell  considers  that  the  steam  turbine  is  ideal  for  the 
driving  of  electric  generators.  Within  reasonable  limits,  the  higher 
the  speed  of  electrical  apparatus  the  smaller,  lighter,  and  more 
efficient  it  becomes,  and  we  may  even  consider  the  electric  motor  and 
generator  simply  as  a  convenient  speed-reducing  and  distributing 
mechanism  which  is  more  efficient  than  most  mechanical  connec- 
tions. Compared  with  the  reciprocating  engines  and  slow-speed 
generators  now  used  in  our  Navy,  a  turbine  plant  can  be  designed 
which  will  have  but  one-quarter  the  weight  and  take  but  one-tenth 
the  space.  It  might  also  save  weight  in  the  structure  of  the  ship 
on  account  of  its  lightness  and  freedom  from  vibration. 

The  steam  turbine  can  be  used  with  a  high  degree  of  superheat 
(when  superheated  steam  comes  into  general  marine  use,  as  it  un- 
doubtedly will  before  long),  because  there  are  no  lubricated  surfaces 
in  contact  with  the  steam,  and  a  high  vacuum  can  be  obtained  be- 
cause there  are  no  piston-rod  packings  to  leak  air.  The  entire 
absence  of  lubricating  oil  in  the  condensed  steam  is  also  a  great 
advantage  to  avoid  deterioration  and  foaming  in  boilers.  The 
efficiency  is  very  high,  especially  when  we  consider  that  it  is  the 
actual  efficiency,  including  all  mechanical  and  electrical  losses,  there 
being  no  such  thing  as  indicated  horse-power  in  a  turbine. 

The  steam  consumption  of,  let  us  say,  a  300-kw  turbo-alternator 
at  full  load  with  dry  steam  at  200  pounds  pressure  and  28-inch 
vacuum  would  be  about  20  pounds  of  steam  per  kw-hour,  or  IJ 
pounds  per  electrical  hp-hour.  The  steam  consumption  at  one- 
half  load  would  be  about  22  pounds  per  kw-hour.  There  is  no 
objection,  therefore,  to  putting  in  large  units  and  running  them 
much  of  the  time  underloaded.  In  order  to  appreciate  this  it  should 
be  contrasted  with  some  present  reciprocating  compound  dj'namo 
engines,  which  take  30  to  50  pounds  of  steam  per  kw-hour  at  full 
load,  and  40  to  65  pounds  at  one-half  load.  It  is  claimed  to  be  at 
least  as  efficient  as  the  mail  engines  at  full  power  and  much  better 
than  they  are  at  cruising  speed.  It  should  not  be  forgotten  that  the 
average  ship  dynamo  and  engine  now  in  use  is  of  from  30  to  100  kw 
capacity,  and  also  that  the  high  speed  alternator  has  a  higher 
efficiency  than  the  slow-speed,  continuous-current  generator,  es- 
pecially at  low  potentials  when  the  commutator  brush  friction  is 
high.  The  steam  turbine  can  be  used  to  drive  continuous-current 
generators,  but  not  to  as  good  advantage  as  an  alternator  on  account 
of  the  high  speed. 

After  a  comparison  of  the  continuous  and  alternating-current 
systems,  Mr.  Blackwell  says  that  the  polyphase  (that  is,  two  and 
three-phase)  system  permits  the  design  of  a  cheaper  and  lighter 
generator  and  motor,  and  is  therefore  particularly  applicable  to 
operate  motors.  In  addition  it  gives  a  motor  which  will  start  with 
full  torque,  whereas  the  single-phase,  like  a  single-crank  engine,  be- 
comes dead-centered  at  starting,  unless  somewhat  complicated  start- 
ing devices  are  employed. 

As  between  the  two-phase  and  three-phase  systems,  the  two-phase 
requires  four  wires  and  the  three-phase  but  three.  One-third  more 
copper  is  required  for  either  one-phase  or  two-phase  than  is  needed 
for  three-phase  under  the  same  conditions.  It  is  evident,  therefore, 
that  to  supply  power  to  motors  the  three-phase  system  is  more 
economical,  while  fot  incandescent  lamps,  one-phase  is  preferable 
in  order  to  make  the  lamp  wiring  as  simple  as  possible.  Fortunately, 
we  can  combine  tliese  tw^o  methods  of  distribution  and  get  the 
advantages  of  both. 

The  lighting  should  only  be  a  small  portion  of  the  entire  load 
of  a  ship  power  plant,  and  any  one  three-phase  generator  can 
carry  it  all  single-phase  without  difficulty.  The  potential  supp'ied 
for  lighting  must  be  perfectly  constant  in  order  to  give  good  service 
and  not  burn  out  the  lamps.  The  motors  run  practically  as  well 
with  a  variable  as  with  a  constant  voltage.  The  alternator  should 
therefore  be  made  with  a  regulating  device  that  automatically  gives 
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constant  jxitcntial  to  the  one-phase  lighting  circuit  even  if  the  other 
branches  of  the  three-phase  circuit  vary. 

It  is  also  an  advantage  of  alternating-current  machinery  that 
there  is  no  magnetic  field  set  up  by  the  generators,  motors,  or  by 
the  constantly  reversing  currents  in  the  wiring  that  can  affect  the 
ship's  compass.  Neither  docs  alternating  current  cause  electrolytic 
action  should  it  pass  through  the  iron  work  of  the  vessel. 

After  outlining  the  principles  of  alternating-current  generators, 
and  stating  that  the  .synchronous  motor  is  unfitted  for  shipboard 
work,  the  induction  motor  is  descrij)ed.  It  is  pointed  out  that  the 
speed  of  the  motor  is  determined  by  the  periodicity  of  the  system 
and  the  number  of  iK>les  for  which  it  is  wound.  At  no-load  it  runs 
at  synchronous  speed,  but  under  load  it  ordinarily  drops  off  two 
or  three  per  cent.  If  the  motor  is  driven  above  synchronous  speed, 
it  becomes  a  generator  and  returns  power  to  the  system.  Varying 
the  potential  within  ordinary  limits  does  not  affect  the  speed  of 
the  motor. 

The  torque  is  limited.  Usually  the  maximum  either  at  starting  or 
full  speed  is  between  two  and  three  times  the  fuil-load  torque,  and 
if  loaded  beyond  this  jjoint  it  stops.  The  maximum  torque  varies 
as  the  square  of  the  ptnential,  and  can  be  increased  for  intermittent 
work  by  raising  the  potential.  In  order  to  reduce  the  speed  below 
synchronism,  power  must  be  wasted  in  resistance.  To  gel  full 
torque  at  starting  requires  at  least  full-load  current.  Induction 
motors  cause  a  lag  in  the  current  wave  behind  the  potential  wave, 
which  at  full-load  increases  the  current  about  lo  per  cent,  without 
increasing  the  actual  |)ower  consumed.  The  ratio  of  the  actual 
to  the  apparent  power  is  called  the  power  factor  of  the  motor. 

In  the  continuous-current,  shunt-wound  motor,  the  speed  can  be 
changed  by  varying  the  strength  of  the  field  current  within  certain 
limits  and  with  nearly  constant  efficiency,  as  is  now  done  with 
blower  motors.  In  the  series  continuous-current  motor  the  speed 
automatically  varies  with  the  load  (a  heavy  load  giving  a  slow  speed 
and  a  light  load  a  high  speed)  as  in  most  of  the  hoist  motors  at 
present  used.  A  continuous-current  motor  may  also  be  operated 
efficiently  at  any  speed  by  varying  the  potential  supplied  to  the 
motor,  as  for  example  the  present  type  of  electric  turret  control. 
The  induction  motor  will  not  permit  of  any  of  these  forms  of 
control,  and  other  less  efficient  methods  must  be  substituted. 

There  are  two  forms  of  revolving  .secondaries,  or  armatures,  in 
use  in  induction  motors.  In  one  the  winding  consists  of  bars  all 
joined  together  at  the  heads,  and  is  known  as  the  squirrel-cage  or 
short-circuited  armature.  In  the  other  the  secondary  is  polar- 
wouufl  and  the  ends  of  the  winding  arc  connected  to  a  variable  re- 
sistance, either  inside  the  armature  or  external  to  it. 

In  order  t<»  vary  the  speed  two  methods  are  used.  The  poiar- 
winding  can  be  connected  to  collector-rings  so  that  the  current  in 
the  secondary  is  carried  to  a  controller  which  cuts  in  more  or  less 
resistance.  This  is  known  as  secondary  control.  A  short-circuited 
5Ccon«lary  may  be  used  of  permanent  high  resistance.  By  varying 
the  potential  supplied  to  the  motor,  the  current  flowing  in  the 
.secondary  is  increased  or  <liminished,  and  this  acting  over  the  fixed 
rciiistance  changes  the  speed  of  the  motor.  The  former  method  is 
Iireferabic,  as  it  is  more  efficient  and  the  power  docs  not  go  into 
heatiuK  the  motor  and  reducing  its  capacity,  but  is  dissipated  ex- 
ternally. The  latttT  method,  however,  has  the  advantage  of  having 
«inly  »»nr  set  of  wires  carried  to  the  UKitor,  and  is,  therefore,  superior 
for  distant  control. 

The  windings  of  an  induction  motcir  can  Iw  connected  so  as  to 
give  two  or  more  speeds  by  changing  from,  say,  four  to  eight  poles. 
With  a  short-circuited  secondary  this  re(|uires  no  change  in  the 
armature.  The  spee<l  may  also  be  varied  by  changing  the  periodicity 
of  the  -ystem.  A  combination  of  these  twd  methods  has  been  em- 
ployed to  give  a  considerable  number  of  speeds,  at  each  of  which  the 
motor  runs  with  full  efficiency.  The  weight  of  induction  and  con- 
tinuous-ctirrcnl  motors  i*;  for  ordinary  spcc<ls  about  the  same.  At 
high  spee«lH,  the  alternatinR  nmtor  is  lighter,  while  at  slow  speed 
if  is  heavier  on  account  of  the  large  number  of  polos  and  greater 
diameter  rc<|uircd. 

For  shipboard  service,  the  choice  of  periodicity  lies  between  30 
and  40  cycles,  with  a  preference  for  40  cycles,  which  gives  a  higher 
maxinuun  spcetl  and  a  rather  better  range  of  speeds.  It  is  also  the 
lowest  periodicity  that  can  be  u<ied  for  arc  lighting,  which  will 
probably  be  more  i'«.c<l  than  it  ha*^  in  the  past. 

In  transmitting  p<nvcr  by  alternating  currents,  in  addition  to  the 
loss  <bic  to  the  re>;istancc  of  the  conductor*;,  there  is  an  apparent 
loss  of  energy  and  an  actual  drop  of  potcnti.Tl  (.ui-^rd  bv  the  induc- 


tanc2  of  the  wires.  The  inductive  drop  is  unimportant  with  small 
conductors,  as  used  for  lighting,  but  may  be  considerable  with  the 
large  conductors  and  currents  required  for  motors.  The  inductive 
loss  may  also  be  greatly  increased  if  single  wires  are  enclosed  in 
iron  tubes  or  run  near  iron  work. 

If  a  comple<e  circuit,  that  is,  two  wires  for  one-phase  or  three 
wires  for  three-phase,  are  placed  together,  the  inductance  is  prac- 
tically negligible.  By  using  double-conductor  cable  for  single-phase 
and  triple-conductor  for  three-phase,  alternating  current  may  be 
run  through  iron  pipes  or  along  iron  work  without  difficulty.  The 
single-phase  wiring  for  lighting  will  be  nearly  the  same  therefore 
as  for  continuous  current. 

The  power  circuits  constitute  over  nine^tenths  of  the  load,  and 
must  therefore  be  given  careful  thought.  By  employing  three-phase 
current  a  saving  of  25  per  cent,  is  effected  in  conductors  as  com- 
pared with  continuous  current  at  the  same  potential.  By  increasing 
the  poAcr-circuit  pressure  to  220  volts,  a  further  saving  of  copper 
i ;  made.  Two  hundred  and  twenty  volts  requires  but  one-third  the 
weight  of  conductors  needed  for  125  volts. 

The  wattless  current  of  induction  motors  will  reduce  the  economy 
somewhat,  but  we  can  safely  say  that  a  220-volt,  three-phase  system 
can  be  operated  with  but  one-third  the  copper  of  a  continuous  current, 
125-volt,  other  things  being  equal.  Comparing  this  alternating 
system  with  the  existing  80-volt,  continuous-current,  the  copper 
required  will  be  but  one-sixth:  in  other  words,  the  wiring  for  a 
i.200-kw.  three-phase  system  will  be  no  greater  than  that  of  a  200-kw 
continuous-current. 

Driving  all  auxiliaries,  including  the  feed,  circulating  and  air 
pumps  by  motors  is  more  efficient  and  to  have  many  advantages  over 
steam  operation.  It  is  argued  because  the  exhaust  from  the  aux- 
iliaries is  turned  into  the  feed-water  heaters  and  distilling  apparatus, 
it  makes  no  difference  how  much  steam  is  consumed  by  them.  This 
is  true  to  a  certain  extent,  but  the  energy  lost  by  leakage  and  radia- 
tion in  the  piping  inQ  cylinders  cannot  be  recovered.  The  hot  steam 
pipes  to  the  auxiliaries  are  most  objectionable  in  themselves,  and  a 
source  of  constant  trouble  in  service.  The  auxiliaries  are  much  less 
efficient  when  they  are  operated  only  occasionally  or  at  less  than 
their  full  capacity  when  the  ship  is  running  at  cruising  speed  or  in 
port.  The  mechanical  efficiency  of  the  small  engines  is  also  very 
poor. 

Auxiliaries  which  take  from  50  to  300  pounds  of  steam  per  hp- 
hour  and  have  to  be  run  by  throttling  the  steam  down  to  a  fraction 
of  the  boiler  pressure,  as  is  often  the  case  now.  are  so  inefficient  that 
the  system  is  little  better  than  heating  the  feed-water  by  steam 
directly  from  the  boiler,  which  is  evidently  a  po<irer  method  than 
heating  the  feed-water  in  the  boiler  itself.  The  proper  way  is  to  get 
as  much  mechanicil  power  as  possible  out  of  the  steam  before  it  is 
turned  into  the  heater  and  its  latent  heat  given  up  to  the  feed-water 
passing  into  the  boilers.  When  the  auxiliaries  average  150  pounds 
<if  steam  per  indicated  hp-hour.  as  they  did  on  the  United  States 
Steamship  }fiuui'af<olis.  it  means  that  I'j  per  cent,  of  the  heat 
energy  of  the  steam  is  converted  into  mechanical  power. 

By  taking  steam  from  the  main  engines  after  it  has  partially 
expan<led.  a  return  of  from  8  per  cent,  to  10  per  cent,  of  the  heat 
energy  may  be  obtained  in  mechanical  power.  A  pound  of  coal 
may  only  be  worth  i/io  of  a  cent.,  but  the  mechanical  equivalent  of 
its  heat  value.  5  hp-hour.s.  may  be  worth  5  cents,  or  fifty  times  as 
much.  Steam  for  the  feed- water  heaters,  distil'ers.  evaporators, 
and  steam-heating  should  be  taken  from  between  the  low  and  the 
intermediate  cylindtrs  of  the  main  engine,  or  when  that  is  shut 
down  from  some  intermediate  stage  of  the  turbine  wheels  of  the 
electric  ])lant. 

By  Using  motor-driven  auxiliaries,  the  oil  which  is  introduced 
into  the  feed-water  by  reciprocating  engines  is  also  done  away 
with  and  the  resulting  troubles  with  Ixiilcrs  avoided.  The  com- 
bined mechanical  and  electrical  losses  in  the  generator,  motor,  and 
electrical  transmission  can  be  less  than  20  per  cetit.  With  a  steam 
economy  in  the  turbo-alternator  of  15  pounds  per  hp-hour,  this 
gives  a  steam  consumption  for  the  motor-driven  auxiliary  of  18 
pounds,  or  about  %  that  of  the  Minneapolis  auxiliaries  already 
refcrrctl  to. 

In  order  to  have  a  basis  for  figuring.  Mr  Blackwell  assumed 
that  the  United  States  men-of-war  Couiircticul  and  Louisiana  will 
be  cfjuippcd  with  steam  turbines  and  alternating  apparatus  for 
driving  all  the  auxiliaries.  These  battleships,  now  being  built  at 
the  Brooklyn  Xavv  Yard  and  at  Newport  News,  are  to  have  a  trial 
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Jisplacement  of  16,000  tons,  a  speed  of  18  knots,  and  main  engines 
)f  16,500  hp. 

The  specifications  of  the  Navy  Department  do  not  call  for  motors 
.0  drive  the  pumps,  force  I-draught  blowers,  ash  hoists,  anchor  wind- 
lass or  steering  engine.  Tiie  following  table  has  been  prepared  to 
show  what  would  be  the  running  conditions  were  all  machinery 
except  the  propelling  engines  driven  by  motors.  The  number  and 
size  of  some  of  the  auxiliaries  have  been  changed  to  meet  the  needs 
of  electric  driving.  In  some  cases  the  powers  have  had  to  be  as- 
sumed, no  data  being  at  hand,  and  the  list  is  only  an  approximate 
estimate  to  get  at  the  total  power  needed  under  maximum  and 
ordinary  conditions.  The  maximum  load  is  taken  to  be  when  the 
ship  is  going  into  action  at  full  speed. 

The  specifications  for  the  Connecticut  and  Louisiana  now  call 
for  two  separate  power  plants,  each  containing  four  loo-kw  gen- 
erating sets.  In  order  to  take  care  of  the  other  auxiliaries  which 
the  specifications  did  not  contemplate  operating  by  electric  power,  a 
larger  plant  is  required,  and  at  the  same  time  larger  and  fewer 
units  can  be  used,  which  is  permissible  because  of  the  high  steam 
economy  of  the  turbine  on  partial  loads. 

The  total  nominal  capacity  of  all  the  auxiliary  apparatus  is  seen 
from  the  table  to  be  about  2,500  hp.  Of  this  not  more  than  800  hp 
could  possibly  be  in  full  operation  at  one  time  even  when  in  action 
and  going  at  full  speed,  and  not  more  than  400  hp  under  ordinary 
cruising  conditions  or  in  port,  not  including  the  anchor  windlass. 

The    electric    power    must   be    divided    into   two   separate   plants, 


Proposed   Motor   Equipment  of   U.    S.   Battleships    "Connecticut' 
Louisiana." 


Motors  for — 


E 
E  V. 


ou 


Blowers,    ventilating    

Blowers,    forced   draught    

Hoists,  ammunition    

Hoists,     ash     

Boat   cranes    

Deck   winches    

Windlass,    anchor    

Turret    turning    

Elevating    guns     

Rammers     

Foundry  and  workshop   

Ammunition    conveyors    

Doors    and    hatches    

Steering     

Ice  machine   

Pumps,    fresh    water    

Pumps,   fiushirg    

Pumps,  main    feed    

Pumps,    main   air    

Pumps,    circulating    

Pumps,  auxiliary  feed    

Pumps,    auxiliary    air    

Pumps,    auxiliary    circ 

Pumps,    fire,   bilge,    shaft,    etc... 

Pumps,  distiller,  evaporator,  and 

miscellaneous     

Total    motors     

Incandescent   lamps    

Searchlights     

Total   power    


32 
6 


87 
204 
274 

48 
160 
180 
300 


^5 
100 

25 


200 
200 


75 
204 
100 


40 

5 
5 


15 

5 

5 

100 

25 

SO 


80 

25 


227 

2, .^7  I 

707 

319 

,200 

60 

30 

30 

6 

30 

30 

0 

2,461 
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each  large  enough  to  supply  the  maximum  load  of  the  entire  ship, 
for  example,  into  two  units  of  300  kw  each.  The  four  steam  turbines 
and  generators  would  therefore  each  have  a  rated  capacity  of  400  hp, 
with  an  overload  capacity  of  600  hp.  In  port  or  v.'hen  cruising  at 
slow  speed,  one  300-kw  unit  would  be  all  that  would  ordinarily  be 
required. 

The  use  of  four  units  instead  of  eight  will  much  simplify  the 
electric  installation.  The  proposed  four  300-kw  units  would  cer- 
tainly not  weigh  more  than  one-half  as  much  or  take  more  than 
one-third  the  space  of  the  eight  lOO-kw  engines  and  generators 
which  are  to  be  installed. 

The  three  branches  of  a  three-phase  alternating  circuit  either 
can  each  be  joined  only  at  one  end,  known  as  the  Y-connection,  or 
at  both  ends,  known  as  the  delta  connection.  In  the  Y-connection 
the  potential  between  the  terminals  is  72  per  cent,  more  than  be- 
tween the  common  or  neutral  point  and  one  of  the  terminals. 

Assuming  that  the  new  standard  generator  potential  of  the  Navy 
'(125  volts)  will  be  used  for  lighting,  and  that  the  lamps  will  be 
connected  between  the  neutral  and  one-line,  the  potential  between 
the  three-phase  lines  will  be  220  volts.     This  gives  a  single-phase. 


low-potential  wiring  system  without  introducing  any  complications 
and  a  higher  pressure  power  system.  By  groundmg  the  neutral, 
the  strain  on  the  insulation  might  be  limited  to  125  volts,  but  this 
is  hardly  necessary,  as  220  volts  is  not  a  high  enough  potential  to 
cause  any  trouble.  If  it  were  grounded,  single-wire  lighting  circuits 
might  be  emploweJ  with  the  ship  as  a  ground  return.  Such  a  system 
could  not  be  safely  used  with  continuous-current  on  shipboard  on 
account  of  the  danger  of  electrolytic  action  corroding  the  ironwork 
or  the  currents  setting  up  magnetic  fields  that  might  affect  the 
compasses.  The  inductive  drop  in  a  -mgle-wire  system  would 
probably  make  a  two-wire  preferable,  however. 

The  total  number  of  incandescent  lamps  on  the  Connecticut  and 
Louisiana  will  be  about  1,200,  requiring  60  kw  with  every  lamp 
burning.  Probably  30  kw  is  nearer  the  usual  load,  or,  say,  5  per  cent.. 
of  the  two  generators  in  use  at  one  time.  One  leg  of  a  300-kw  gen- 
erator will  carry  this  without  difficulty,  and  the  potential  of  the 
generator  can  be  automatically  regulated  to  give  constant  potential 
at  the  lamps.  If  desired  a  feeder  regulator  to  boost  or  lower  the 
lamp  potential  can  be  inserted  in  the  lighting  circuit,  making  it 
possible  to  control  the  lamp  pressure  independently  of  the  speed  or 
voltage  of  the  power  system. 

The  lighting  regulation  of  a  large  marine  power  plant  of  this 
character,  notwithstanding  the  much  greater  motor  load  proposed, 
can,  by  means  of  the  automatic  devices  now  perfected,  be  kept  much 
more  constant  than  in  existing  continuous-current  marine  practice 
and  permit  the  use  of  three  watt  per  candle-power  lamps  instead 
of  the  low-efficiency  four-watt  lamps  now  generally  employed.  This 
would  mean  a  saving  of  25  per  cent,  in  the  cost  of  power  for  lighting. 

The  six  searchlights  of  the  Connecticut  and  Louisiana  will  take 
80  amperes  each,  and  require  65  volts  to  give  a  steady  light.  When 
operated  from  a  125-volt  circuit,  60  volts  must  be  used  up  in  re- 
sistance. By  employing  a  motor-generator  set  or  rotary  converter 
transforming  from  alternating  current  to  60  volts  continuous-cur- 
rent, the  power  consumed  by  the  searchlights  is  cut  in  two.  Alter- 
/lating  current  does  not  give  as  good  results  for  searchlights  as 
continuous,  as  there  is  no  crater  to  the  carbon  where  the  light  is 
concentrated,  and  which  can  be  placed  in  the  focus  of  the  reflector. 
The  result  is  that  the  beam  of  light  is  diffused  and  unsatisfactory. 

The  present  system  of  turret  turning,  in  which  the  speed  of  the 
motor  is  regulated  by  varying  the  field  strength  of  a  continuous- 
current  generator,  gives  such  perfect  control  over  the  training  of 
guns  that  it  can  hardly  be  improved  upon  :  but  Mr.  Blackwood  sug- 
gests that  the  same  method  of  control  be  adopted  for  elevating  and 
depressing  the  guns.  At  present  the  guns  can  only  be  loaded  in 
one  position  of  the  turret  and  elevation  of  the  breech.  The  ammu- 
nition hoist  and  rammer  can  readily  be  arranged  so  that  the  guns 
can  be  loaded  in  any  position  of  train  or  elevation  (as  in  the  Vick- 
ers'  gun  mounts  in.  the  English  navy)  and  even  while  the  gun  is  in 
motion.  A  controller  similar  to  that  used,  for  searchlights  with  a 
single  handle  for  both  vertical  and  horizontal  movements  would 
permit  a  12-in.  gun  to  be  manipulated  as  easily  as  a  small  arm.  By 
keeping  the  gun  constantly  aimed  at  the  target,  regardless  of  the 
motion  of  the  ship,  it  could  be  fired  the  moment  the  breech  was 
closed  and  the  rapidity  and  accuracy  of  fire  greatly  increased. 

It  has  been  proposed  to  turn  turrets  by  switching  a  continuous- 
current  motor  onto  a  number  of  different  potentials  supplied  by 
several  generators.  A  system  uf  operation  with  alternating  currents, 
similar  to  this  multiple-voltage  method,  can  readily  be  made  by 
having  motors  witl:  changeable  poles  and  motor-generator  sets 
to  furnish  current  at  different  frequencies.  It  could  not.  how  over, 
have  the  exact  control  from  an  almost  imperceptible  motion  to  full 
speed,  the  minute  changes  in  direction  and  the  instant  response  to 
the  will  of  the  gunner  required  for  accurate  marksmanship. 

In  order  to  operate  the  six  turrets  of  the  Connecticut  and  Louis- 
iana even  with  continuous  current,  it  will  undoubtedly  be  desirable 
to  have  a  motor-generator  set  for  each  turret  so  that  no  additional 
complication  is  introduced  with  the  alternating  system.  With  bal- 
anced turrets,  the  power  required  to  move  them  is  small,  and  a  high- 
speed motor  generator  set  would  be  light  and  occupy  little  space. 

The  long  line  of  piping  required  to  operate  the  steering  gear  by 
steam  is  most  objectionable,  as  it  heats  up  the  ship  and  cuts  through 
the  water-tight  compartments.  It  is  also  inefficient  on  account  of 
the  constant  condensation  in  the  pipes,  which  must  be  large  enougV 
to  carry  the  maximum  load,  although  the  average  load  is  very  low. 

This  is  another  case  where  continuous-current  has  decided  ad- 
vantages. The  steering  engine  is  constantly  starting  and  stopping, 
and  will  take  100  hp  at  times,  so  that  any  method  of  control  which 
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y  current  is  objectionable, 
ntrol  used  for  the  turrets, 
into  the  controller,  would 
be  best    for  elc'::  ..'.ncrator  set  would  there- 

fore be  required  nuh  a  twiuuiuuu-  current  motor  applied  at  the 
rudder. 

The  iargc  amount  of  power  needed  to  operate  the  anchor  windlass 
has  heretofore  been  an  obitacic  f  'Iri .  i.nir  it  by  electric  power.  With 
the  larger  electric  plant  and  i  -cd,  this  objection   would 

no  longer  exist.     -V    ■"■•-•  --oo-kv.  -.lernator  is  ample  to  handle 

the  heaviest  win  '  this  purpose  a  changeable-pole  motor 

might  be  designed  v., ■:;>!.  would  give  a  hea\'>'  torque  at  slow  speed 
or  even  when  entirely  "stalled."  The  slow  speed  would  be  used  for 
starting  the  ship  and  I,  .it  the  anchor  while  the  higher  speed 

wo!«M  \*r  rmp!' '><•<!  t  in  the  chain. 

.    uiutors   presents    no    difficulties.      The 
ts    would    be    driven    by    constant-speed 
iiiotnrs.      1  ■  would   have   variable-speed  motors,   i>er- 

nntting  ilie  i  led  gradually  and  run  below  synchronous 

sj»ccd.  The  method  of  control  can  be  either  primary  or  secondary. 
Instead  of  solenoid  brakes,  which  are  impracticable  with  alternating- 
current,  automatic  mechanical  brakes,  would  have  to  be  used,  al- 
though small  alternating  solenoids  might  be  added  for  retarding 
the  armatures. 

The  speeds  of  blowers  could  Im?  much  increased  over  those  now 
lined,  especially  with  alternating  motors.  Higher  efficiencies  and 
much  reduced  weights  of  both  motors  ami  blowers  cf>uld  be  ob- 
tained by  increasing  the  revolutions  and  reducing  the  diameters.  It 
would  Ik  better  to  keep  a  ccnstant  pressure  in  the  ventilating  system 
and  let  the  amount  of  air  to  be  supplied  be  regulated  by  opening  the 
outlets.  In  addition,  changcable-pole  motors  might  be  employed 
to  give,  say,  three-quarters  and  full-speed,  or  two-thirds  and  full- 
speed.  It  is  stated  that  the  variation  in  speed  of  continuous-current 
motors  by  field  control  cannot  yet  be  obtained  efficiently  with  alter- 
nating motors. 

In  order  to  make  small  reductions  in  the  air  pressure  delivered 
with  alternating-current  motors,  either  the  outlet  of  the  blower  must 
I)e  partially  closed  or  the  speed  of  the  motor  reduced  by  losing  a 
certain  amount  of  power.  Both  methods  are  more  efficient  than 
might  be  thought  at  first.  A  blower  is  practically  unloaded  by 
clf>Mng  the  outlet  and  a  small  reduction  in  speed  greatly  reduces 
the  pressure. 

Centrifugal  pumps  have  recently  been  built  in  Europe  and  this 
country  for  discharge  heads  up  to  500  feet  by  using  high  speeds 
and  having  a  numlMrr  of  runners  in  series.  There  will  soon  be  no 
difficulty  in  oiitaining  these  to  replace  reciprocating  pumps  for  all 
puriKises  «in  shiplmard  with  practically  the  same  efficiencies  and 
with  but  one-third  the  weight.  Thc^c  pump>  are  particularly  well 
adapted  to  In*  run  by  electric  motors  Their  high  spectl  gives  a 
small,  light  ami  efficient  motor.  They  avoid  entirely  all  gearing, 
valves,  and  reciprocating  parts,  and.  con^eciuenlly.  much  of  the 
noise,  vibration,  and  repairs  incident  to  the  operation  of  reciprocat- 
ing pimips. 

They  <lo  not  require  much  variation  in  speed  in  order  to  largely 
change  their  capacity.  They  can  be  used  to  maintain  nearly  con- 
stant pressure  at  constant  speed  with  a  variable  delivery.  If  the 
outlet  i»  closed,  there  is  no  great  increase  in  pressure,  and  the  pump 
im1<).-)dH  itself  like  a  blower.  If  the  outlet  is  partially  opened  the 
prcvNiire  decrea-tes  somewhat  and  the  pump  begins  to  feed.  With  a 
constant  head  a  small  variation  of  speed  will  mak^  all  the  difference 
between  the  pump<«  delivering  full  capacity  ami  doing  no  work 
With  such  pimips  axaiiablr  tlirre  nee«I  be  no  reciprocating  pumps 
on  shiplMt,ird  with  the  exception  of  those  for  air. 

Where  these  centrifugal  pumps  are  to  Ik  run  at  widely  different 
pressures  or  capacities,  some  of  the  runners  may  Ik  cut  out  entirely 
or  put  in  multiple  with  each  other  Oiangeable-pole  motors  can 
.tIso  Ik  advantageously  employed. 

In  conclusion.  Mr  Blackwood  expressed  the  opinion  that  the 
steam  turbine  is  the  coming  method  of  driving  generators  Its 
rotary  motion,  light  weight,  small  si/e  and  high  efficiency  at  all 
loads  make  it  partirnLirlv  suitable  for  tnarine  use 

.Miernators  are  best  adapted  to  Ik  <lriven  by  high-speed  turhines. 
but  alternating  current  has  IxMh  its  merits  and  demerits.  For  trans- 
mitting p<twer  polyphase  current  is  most  economical,  and  the  in- 
duction motor  for  constant  speed  cannot  be  equalled  for  simplicity 
of  construction  and  ability  to  stand  hard  us,-.gr.  It  does  not.  how- 
ex  cv.  permit  of  as  economical  or  exact  speed   regulation  as  a  con- 


tinuous-current motor,  although  there  are  possibilities  of  the  de-  ^ 
\elopment  of  an  alternating  commutating  motor  which  will  meet  j 
these  requirements.  I 

As   the   majorit)'  of  motors   on   shipboard   run   intermittently  at  ! 
variable   speed,   the   selection    between   continuous    and   alternating-  km 
current  should  only  be  made  after  thorough  investigation.  ■ 


November  Meeting  of  American    Institute  of   Electrical 
Engmccrs. 


1  IK-  ;iu<.iiuai)ce  .a-i  wclk  ai  tile  monthly  meeting  of  the  .\mencan 
Institute  of  Electrical  Engineers  numbered  more  than  300,  whicli  was 
sufficient  to  crowd  uncomfortably  the  audience  hall  of  the  -\merican 
Socictv  of  Mechanical  Engineers.  The  recent  great  increase  in 
menilx-rvliip.  and  the  growth  of  interest  in  the  meetings,  as  well  as 
the  rapidly  increasmg  demands  of  the  library,  are  bringing  to  a 
crisis  the  need  of  the  Institute  for  the  headquarters  which  it  now 
so  conspicuously  lacks. 

The  topic  before  the  meeting  was  "Variable  Speed  Contrd,** 
which  was  represented  on  the  programme  by  seven  papers. 

In  introducing  the  papers  of  the  evening  President  Scott  pointed 
out  that  the  applications  of  electricity  lead  not  only  to  the  revoluti< 
of  old  methods,  but  as  well  as  to  the  evolution  of  new  ones.  El< 
trical  apparatus  not  only  replaces  that  which  it  supersedes  and  gives" 
more  efficient  service,  but  it  also  leads  to  developments  which  were 
impossible  by  former  methods.  Illustrations  of  these  were  given 
from  various  departments  of  electricity.  In  the  particular  case 
of  electrical  distribution  of  power  to  machines  in  factories,  not  only 
is  the  .service  which  other  systems  of  power  distribution  had  ac- 
complished, performed  more  efficientlj-,  but  it  is  much  extended. 

.\fter  outlining  the  principles  of  speed  variation  and  the  ma- 
in   which   the   problems    presented    have   been    met    by    mecha 
means.  President  Scott  stated  that  it  is  reasonable  to  presunu 
the  solution  of  a  problem  which  has  proven  so  difficult  mechan: 
may  involve  electrical   difficulties  as   well.      .Mthough   electrical 
paratus  may  be  provided  which  will  accomplish  the  desired  purj 
yet   this   may  be  at   the  expense  of  added   complication,  addit; 
apparatus,  or  increased  cost.     It  is  not  proper,  therefore,  to  dec:' 
priori   that  because   speed   variation  can  be  effected  by  an   elt\     " 
motor,  that  the  variable  speed  motor  should  always  be  used  rei; 
less  of  conditions,  specific  requirements  and  cost. 

•\fter  some  general  considerations  on  types  of  motors,  it  is  poiiiini 
out   that    the   speed    of   a   direct-current    motor   depends   upon    the 
number  of  turns  in  series  in  its  armature,  the  strength  of  its  f.' '  ' 
and  the  e.m.f.  applied  to  its  armature.     In  practice  speed  ch.T^-   - 
are  produced  by  one  of  these  three  methods,  or  by  combinatior- 
iheni.     When  the  shunt  motor  is  arranged  to  run  at  different  ^p 
over   a   consid'^rable   range   it    will   usually   be   found   that   the   •.. 
erating  plant  and  the  supply  circuits  are  of  special  t}-pe.  or  the  0    ' 
tn»lling  devices  are  of  complicated  form  or  the  motor  is  of  greater 
weight  and  cost  than  it  would  be  if  it  operated  at  one  speed  only. 
Therefore   a   constant-speed,    direct-current    shunt    motor    is   to   he- 
preferred  />«T  si'  to  a  variable  sjKed  motor. 

The  alternating-current  induction  motor  like  the  shunt  motor  is 
inherently  adapted  for  constant  speed  service.  It  may  be 
for  variable  speed  work  with  characteristics  analogous  to 
tained  with  the  rheostalic  control  of  a  shunt  motor  with  uiivnncd 
field.  It  may  also  W  wound  so  that  cither  of  several  numbers  of 
ptiles  may  Ik  used,  thereby  securing  either  of  several  definite  speeds 
which  are  sensibly  constant  with  varying  load.  Just  as  a  shunt 
motor  may  Ik  operated  at  different  speeds  from  generators  giving 
different  voltages,  so  the  induction  motor  may  Ik  operated  at  different 
speeds  iu^m  generators  giving  different  frequencies.  The  single- 
speed  induction  motor  is.  however,  the  type  usually  used. 

In  selecting  the  apparatus  for  a  new  plant  it  is  proper  to  consider 
the  problem  as  a  whole,  to  take  a  general  view  before  concentrating 
attention  upon  specific  parts.  What  proportion  of  the  power  i<  to 
be  supplied  at  constant  speed?  What  proportion  of  the  variable 
speed  work  cannot  be  served  satisfactorily  from  a  constant-speed 
•Irive  with  variable  pulley  ratios  or  variable  gear  ratios?  What 
proportion  of  the  work  which  requires  delicate  speed  adjustment 
falls  within  the  range  of  simple  and  satisfactorj-  mechanical  speed- 
changing  devices?  What  advantages  in  lessened  cost  of  equipment 
will  be  secured  by  group  driving,  but  furnishing  a  single  large  motor 
for  delivering  the  average  power  required  by  a  number  of  machines 
insteod  of  a  large  number  of  small  motors  each  for  delivering  the- 
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niaxiinuni  power  of  the  machine  to  which  it  is  connected?  What 
advantage  will  there  be  under  the  particular  surroundings  of  the 
installation  in  reducing  the  complication  and  the  amount  of  aux- 
iliary apparatus  and  putting  in  motors  of  the  simplest  possible  type? 
Taking  the  plant  as  a  whole,  what  are  the  general  advantages  of 
one  type  of  apparatus  over  another,  and  does  the  general  balance 
sheet  show  that  the  advantages  of  individual  speed  control  by  means 
of  the  motors  themselves  are  of  sufficient  moment  to  dictate  the 
whole  scheme  and  plan  for  the  whole  installation?  The  varying 
answers  which  will  be  given  to  these  questions  in  different  cases  will 
necessitate  different  solutions  to  the  problem  of  selecting  the  best 
system.  Because  speed  control  can  be  effected  so  admirably  by  the 
electric  motor,  it  is  fitting  that  we  should  not  go  too  far  and  apply 
the  variable  speed  motor  indiscriminately,  and  it  must  be  recognized 
that  there  is  the  larger  problem  to  be  determined  in  connection  with 
such  proposed  installation,  namely,  whether  on  the  whole  speed 
variation  by  the  motor  itself  should  be  chosen. 

With  the  title  "Electrically  Operated  Coal  Hoist,  Having  Variable 
Speed  Control,"  Mr.  Pierre  O.  Keilholtz  described  a  coal-hoisting 
plant  using  the  Ward  Leonard  system  of  control.  The  apparatus 
consists  of  a  motor-generator  set  and  a  hoist  motor,  which  receives 
its  power  from  the  motor-generator  set,  the  motor  of  which  is  sup- 
plied with  550-volt  direct-current.  The  field  of  the  generator  is 
separately  excited  and  its  strength  is  controlled  by  the  operator  by 
means  of  a  foot-operated  rheostat.  The  field  of  the  hoist  motor  is 
excited  by  the  550-volt,  direct-current.  To  return  the  bucket,  by 
means   of  a   double-throw,    three-blade   switch,   the   foot   rheostat  is 
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FIG.    I. — CIRCUITS    OF   ELECTRIC   COAL    H0IS-. 

cut  out  of  the  generator  field  circuit  and  cut  into  the  field  circuit  of 
the  hoist  motor ;  and  the  armature  leads  of  the  hoist  motor  are  cut 
from  the  armature  circuit  of  the  generator  to  the  rheostat.  The 
motor  then  acts  as  a  brake. 

The  total  weight  of  a  bucket  is  5,237  lbs.,  and  the  average  lift  126 
ft.  The  average  time  to  raise  the  bucket  is  15  seconds,  corresponding 
to  a  speed  of  8.4  ft.  per  second.  The  coil  is  handled  at  the  rate  of 
70  tons  per  hour,  and  an  efficiency  of  58^  per  cent,  is  attained. 
The  accompanying  cut  shows  the  circuits  and  connections. 

Mr.  H.  Ward  Leonard  in  a  paper  entitled  "Multiple-Unit,  Voltage 
Speed  Control  for  Trunk  Service,"  described  the  application  of  the 
system  known  by  his  name  to  electric  traction,  with  the  addition  of 
multiple  control.  As  is  well-known,  in  the  Ward  Leonard  system 
the  working  motor  is  supplied  with  variable  voltages  from  a  gen- 
erator driven  by  a  motor  or  prime-mover,  the  voltage  being  varied 
by  varying  the  field  of  the  generator.  When  applied  to  electric 
railway  service,  a  single-phase  motor  drives  a  direct-current  gen- 
erator, the  motor  taking  high-tension  current  from  a  trolley  line 
and  running  continuously.  A  small  direct-current  exciter  is  also 
driven  by  the  motor,  and  supplies  variable  exciting  current  to  the 
direct-current  generator ;  by  means  of  a  reversing  rheostat  in  this 
exciting  circuit,  the  speed  of  the  motors  can  be  regulated  and  the 
necessary  tractive  effort  obtained  at  any  speed  and  in  either  direc- 
tion. Rheostats  may  be  connected  to  the  exciting  current  at  as  many 
points  in  a  train  as  is  desired,  and  all  of  the  motors  controlled 
from  any  of  these  points. 

The  accompanying  diagram  shows  the  circuits  and  connections. 
The  single-phase  motor  A^  drives  continually  a  small  exciter  B}  and 
also  a  large  continuous-current  dynamo  Z?',  whose  field  is  separately 
excited  by  the  exciter  £\  and  has  in  its  field  circuit  a  reversing  field 


rheostat  R\  The  armatures  of  the  propelling  motor-j  are  connected 
in  multiple  directly  across  the  terminals  of  the  armature  of  the 
dynamo  D\  The  field  magnets  of  the  propelling  motors  A/'  are  sep- 
arately and  constantly  excited  by  the  exciter  £'. 

By  manipulating  the  reversing  field  rheostat  i?',  the  current  through 
the  armatures  of  the  motors  M'  necessary  to  obtain  the  required  trac- 
tive effort,  can  be  obtained  at  any  desired  voltage  from  the  lowest 
voltage  to  the  full-.speed  voltage,  and  in  either  direction. 

The  simultaneous  multiple  control  of  the  several  locomotive  units 
i-.  obtained  by  means  of  the  four  small  wires   i,  2.  3,  4,  which  are 
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FIG.    2. — WARD   LEONARD    MULTIPLE-CONTROL   RAILWAY    SYSTEM. 

lead  along  the  train.  In  the  cut,  the  operator  is  supposed  to  be 
upon  the  locomotive  /.  The  exciter  £\  which  is  producing  a  con- 
stant e.m.f.,  has  its  terminals  connected  to  the  wires  i  and  2.  Across 
these  wires  i  and  2  are  connected  the  field  windings  of  all  of  the 
propelling  motc^rs  on  the  two  locomotives,  so  that  they  are  all  con- 
stantly and  fully  excited. 

The  wires  3  and  4  are  also  supplied  by  a  current  from  the  exciter 
£\  but  the  reversing  field  rheostat  E}  is  in  the  path  of  this  current. 
The  fields  of  the  two  dynamos  D^  and  D'  are  connected  in  multiple 
across  these  wires  3  and  4,  which  extend  along  the  train.  By  manip- 
ulating the  reversing  field  rheostat  R  the  operator  can  vary  simul- 
taneously and  similarly  the  field  exciting  currents  supplied  to  £>* 
and  D'  and  that  therefore  he  can  cause  the  voltage  of  these  two 
dynamos  to  vary  in  exact  unison  from  o  to  the  maximum  voltage  in 
either  sense.  Thus,  the  operator  can  cause  the  two  locomotives  to 
start,  accelerate,  run  at  full  speed,  retard,  and  reverse  in  perfect 
unison,  always  dividing  the  load  perfectly  under  these  various  con- 
ditions. By  placing  the  controller  R}  in  its  open  position  and  going 
to  the  other  locomotives,  the  operator  can  similarly  control  the  two 
locomotives  simultaneously  by  means  of  the  controller  /?". 

Following  are  the  advantages  adduced  for  this  system : 

1st.  The  haulage  over  existing  roadbeds,  grades,  bridges,  etc., 
of  very  much  heavier  trains  than  can  be  hauled  by  any  steam  loco- 
motive. 

2d.  A  material  reduction  in  the  cost  of  maintenance  of  ten  loco- 
motives as  compared  with  steam  locomotives. 

3d.  A  material  saving  in  the  maintenance  of  the  roadbed  because 
of  the  absence  of  hammer  blow,  shouldering,  rocking  and  skidding. 

4th.  A  material  increase  in  the  weight  of  the  train  which  could 
be  hauled  around  a  certain  curve  by  a  locomotive  having  a  certain 
weight  on  drivers. 

5th.  A  material  increase  in  the  load  which  could  be  started  upon 
a  certain  grade  by  a  locomotive  having  a  certain  weight  on  drivers. 

6th.  A  material  reduction  in  the  de;  d  load  necessarily  hauled 
by  a  steam  locomotive,  represented  by  the  part  of  the  steam  loco- 
motive and  tender  not  on  drivers. 

7th.  A  very  large  increase  in  the  number  of  trains  of  given 
weight  and  speed  which  could  be  operated  from  a  given  power  house 
compared  with  the  scries  parallel  or  cascade  systems.  Or,  to  state 
this  another  wry :  a  very  much  higher  rate  of  acceleration  with 
the  same  maximum  output  from  the  power  house,  the  same  con- 
ductors, the  same  weight  per  train  and  the  same  watt-hours  per 
ton-mile,  than  is  possible  with  the  series,  parallel  or  cascade  systems. 

8th.  As  each  locomotive  unit  can  be  equipped  with  any  desired 
number  of  driving  axles  and  any  desired  number  of  locomotives  can 
be  operated  under  multiple  control,  the  amount  of  power  which  can 
be  applied  to  a  single  train  and  controlled  by  a  single  operafor  is 
practically  unlimited. 
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9th.  Fifty  per  tent,  of  the  energy  now  wasted  on  friction  brakes 
can  be  saved  in  the  form  of  useful  electrical  energy  restored  to  the 
system. 

loth.  The  first  cost  of  equipment  will  be  very  much  less  than  that 
of  any  system,  for  equivalent  service,  which  involves  the  use  of 
5ub-stations. 

nth.  The  cost  of  haulage  per  ton-mile  will  be  greatly  reduced 
as  compared  with  steam  locomotives,  especially  because  of  the  large 
increase  in  the  weight  of  the  train  which  can  be  hauled. 

I2th.  Difficulties  due  to  electrolysis  would  be  reduced  to  a  min- 
imum. 

In  a  paper  entitled  "The  Storage  Battery  as  a  Factor  in  Speed 
Control,"  Mr.  H.  B.  Coho  dealt  with  the  use  of  such  battery  in 
printing  press  operation  in  particular,  with  references  to  other 
similar  power  applicati<}n.  In  printing  press  work,  in  "making  up" 
and  threading  in  paper  a  positive  fixed  speed  of  from  12  to  20  r.p.m. 
of  the  press  shaft  is  necessary.  In  the  system  described  the  press 
motor  is  supplied  with  a  variable  voltage  from  a  storage  battery, 
as  indicated  in  Fig.  3.  In  the  case  of  the  operation  of  a  quadruple 
Hoe  press  by  this  system,  the  presses  operate  at  12  r.p.m.  in  starting 


FIG.    3. — STORAGE   H.\TTKRY    SPEED   CONTROL. 

to  work,  and  ri(|uirf  fur  this  jjurpuse  a  current  of  150  amperes  at  40 
v«lts.  The  ihreading-in  and  niaking-up  process  lasts  at  a  maximum 
not  more  than  ten  minutes.  This  process  has  to  be  repeated  not 
more  than  fifteen  times  in  twenty-four  hours.  From  this  it  follows 
that  a  JOO-am|)ere  Ik  ur  battery  on  an  hour  rating  will  more  than  fulfill 
the  requirements. 

The  advantages  claimed  for  this  system  are  that  one  battery  will 
do  for  a  ninnlK-r  of  presses,  for  the  reason  that  all  of  the  presses  in 
any  establishment  are  not  simultaneously  in  operation ;  the  battery 
can  be  on  cliarge  at  a  very  low  rate  at  all  times  when  current  is  flow- 
ing on  the  mains,  thus  insuring  the  best  possible  results  from  the 
battery  at  a  niiniinun)  cost  for  current  ;  the  battery  having  no  moving 
parts,  such  as  bearings  and  comnnitators  to  get  out  of  or(^er, 
will  doubtless  appeal  to  the  i)ress  operators;  the  e.m.f.  of  a  battery 
in  constant,  while  that  of  any  other  in<lei)en<!ent  .source  of  supply 
is  variable,  depending  upon  the  line  voltage:  many  a  press  operator 
has  lost  his  fingers  because  of  suclden  variations  of  voltage  supplied 
to  the  motor. 

The  paper  refers  to  the  operation  of  elevators  and  machine  ttxils 
by  the  same  system,  and  it  is  stiggested  that  counter  e.m.f.  cells  may 
l)t   applied  to  obtain  ihe  necessary  variation  in  voltage. 

.\  |)aper  by  Mr.  R.  T.  I.ozier  entitled  "The  Operation  of  Machine 
Tools  by  ln«lividunl  Kleclric  Motors"  opens  with  a  consideration  of 
Ihe  advantages  of  the  iiKttor  drive  for  workshops  and  then  offers 
arguments  in  fav.ir  <if  inilividual  variable-speed  motor  drives  as 
contrasted  with  the  use  of  belted-m<ilor  group  driving.  Several  sys- 
tems of  motor  control  arc  next  described.  A  number  ni  objections 
are  advanced  against  rhcostatic  control,  which,  however,  is  stated 
to  be  within  its  limitations,  a  system  that  can  be  made  very  useful. 
The  mnlti-voltagc  system  is  highly  c<»mniended.  and  the  curves 
of  Fig.  4  are  given  to  show  its  advantages.  In  the  system  referred 
In.  if  the  voltage  he  divided  at  three  points  six  different  combinations 
are  possible,  which  will  cover  all  or«linary  refpiircments.  For  special 
cases  the  "teaser"  system  may  be  employed,  which  consists  in  cm- 
ploying  a  small  motor,  which  takes  current  from  the  main  source  of 
snpi»Iy   at   the    ftill    voltage.      This    motor   drives   a    small    generator 


wound  with  large  current  capacity,  which  it  supplies  to  the  main 
working  motor,  when  the  latter  starts,  but  at  low  voltage,  because 
the  speed  is  very  slew. 

The  method  of  varj'ing  motor  voltage  by  varying  the  motor  field 
is  criticised,  this  method  giving  an  increase  of  not  more  than  jo 
per  cent,  of  the  normal  speed  of  the  motor,  and  not  permitting  de- 
crease of  speed.  The  paper  concludes  with  a  discussion  of  high  rates 
of  machine  service  and  of  the  bonus  and  premium  plans  for  machine 
operators.  By  the  former  plan  the  premium  is  fixed  by  the  law  of 
averages,  and  in  the  latter  by  the  actual  amount  of  work  done,  as 
for  example,  by  the  depth  of  a  cut  and  the  area  traversed.  Follow- 
ing are  data  given  as  to  cutting  rates  (revolving!,  the  cut  in  each 
case  being  ^  in.  and  the  feed  %  in.:  Cast  iron,  old  methods,  20  ft.; 
new  methods,  60-80  ft.  Unannealed  forged  steel,  old  methods,  12 
ft. :  new  methods,  4C-60  ft.  Steel  casting,  old  methods,  10  ft. ;  new 
methods,  40-70  ft.  It  is  stated  that  in  a  certain  case  where  two  years 
ago  the  cutting  speed  for  drills  ranged  from  9  to  188  r.p.m.,  and  the 
feed  from  .005  to  .C07  in.,  at  present  a  hole  .375  in.  is  drilled  at  a  feed 
of  .06  in.  per  re\-oIution. 

After  reading  his  paper.  Mr.  Lozier  made  some  further  remarks. 


Kiu.  4. — ci;rves  of  hi'llock  mii.ti-volt.nge  .system. 

and  called  particular  attention  to  the  relation  which  the  individual 
motor  with  its  variable  speed  bears  to  what  is  now  known  as  the 
"new  shop  method."  under  which  method  the  tool  equipment  is 
vMirked  to  its  maximum  extent.  By  this  method  and  using  the  elec- 
tric motor,  the  output  can  be  increased  from  100  to  300  per  cent.,  and 
in  some  cases  to  as  high  as  500  per  cent.  Referring  to  balancers 
on  multi-voltage  circuit,  he  said  that  the  larger  the  number  of 
motors  the  smaller  the  balancer  may  be.  and  it  may  be  taken  as 
a  rule  that  the  armature  of  the  multi-voltage  balancer  need  not  be 
larger  t'.an  suflicient  to  operate  the  largest  single  motor  on  the 
circuit  at  its  lowest  speed. 

The  three-wire  system  for  variable  speed  work  formed  the  subject 
of  a  paper  read  by  Mr.  N.  \V.  Storer.  In  the  first  part  of  the  paper 
a  classification  is  made  of  variable  speed  motor  work  under  three 
heads,  namely,  that  requiring  a  torque  increasing  with  the  speed, 
-nch  as  blowers:  that  requiring  constant  torque,  such  as  pumps,  and 
that  requiring  a  torque  varying  with  the  speed,  such  as  machine  tool 
work.  The  paper  then  proceeds  to  give  a  description  of  the  Westing- 
house  three-wire,  variable- speed  motor  system.  In  this  system  the 
generator  is  of  the  direct-current  type,  but  in  addition  to  a  commu- 
tator it  has  collector's  rings  connected  to  points  of  the  winding,  as 
in  the  case  of  a  rotary  converter.  A  circuit  from  one  to  the  other 
line  of  a  pair  contains  a  balancing  coil,  the  potential  at  any  turn  of 
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which  coil  corresponds  to  tlie  potential  of  a  definite  point  of  the 
armature  winding.  A  wire  connected  to  the  middle  point  of  the 
coil  will  thus  correspond  to  the  neutral  of  the  Edison  three-wire  sys- 
tem, if  the  pair  of  collector  rings  is  connected  to  diametrically  oppo- 
site points  of  the  armature.  As  this  principle  is  applied  in  the  present 
case,  there  are  two  balancing  or  choke  coils  and  the  neutral  is  con- 
nected to  the  middle  point  of  each.  The  standard  type  of  direct-cur- 
rent motor  is  used  with  the  system,  but  so  connected  that  it  may  be 
operated  on  either  of  the  outside  voltage  or  the  half-voltage  between 
the  neutral  and  one  of  the  outside  wires,  the  latter,  of  course,  giving 
the  minimum  speed ;  variation  of  speed  between  these  limits  is 
obtained  by  varying  the  field  strength.  The  variation  is  afifected  by 
means  of  a  controller  with  steps,  resembling  the  street  railway  con- 
troller. 

As  an  example  of  operation,  a  certain  machine  requires  a  5-hp 
motor  to  operate  it  with  a  speed  variation  of  1  :  4,  say  from  1,500  to 
375  r.p.m.  On  the  three-wire  system  this  motor  will  be  a  standard 
lo-hp,  220-volt  motor  operating  normally  at  a  speed  of  750  r.p.m. 
Run  with  full  field  strength  on  the  iio-volt  circuit,  it  will  develop 
5  hp  at  about  375  r.p.m.  Operating  on  this  circuit,  which  has  only 
half  its  normal  voltt^ge,  the  motor  will  easily  stand  an  increase  of 
speed  60  per  cent.  10  75  per  cent.,  bringing  the  speed  up  to  600  or  650 
r.p.m.  When  it  is  changed  to  the  220-volt  circuit,  it  will  have  its 
normal  capacity  for  10  hp  at  750  r.p.m. ;  but  only  half-load  is  re- 
quired and  it  will  ccmmutate  this  as  easily  at  a  speed  of  1,500  as  it 
would  10  hp  at  750,  because  both  field  strength  and  armature  current 
will  be  divided  by  two.  From  this  it  may  be  seen  that  when  the 
motor  is  running  at  full  armature  current,  the  voltage  is  only  one- 
half  the  normal  voltage.  When  the  motor  is  operating  at  full  voltage, 
the  armature  current  is  only  one-half  the  normal  current.  If  speed 
variations  of  i  :  6  are  required,  they  can  be  secured  by  a  very  slight 
increase  in  the  normal  field  strength  of  the  motor. 

In  cases  where  it  is  impracticable  to  have  two  voltages  and  a 
wide  range  of  speed  is  necessary,  a  double  commutator  motor  may 


speed,  there  arc  two  banks  of  resistance  used;  one  bank  in  circuit 
with  the  armature  windings  when  they  are  in  series  and  which  is 
connected  to  the  smaller  contacts  to  the  left,  and  another  bank  in 
circuit  when  the  armatures  are  in  parallel,  and  which  is  connected 


Armature. 


FIG.    5. — WESTINGIIOUSE    SYSTEM     FOR    VARIABLE-SPEED    WORK. 

be  used  with  excellent  results.  This  motor  may  be  built  with  both 
ends  of  the  armature  wound  for  the  same  voltage,  in  which  case  they 
will  be  connected  first  in  series,  then  in  parallel,  giving  speed  changes 
corresponding  to  the  speed  variations  on  the  three-wire  system. 

Mr.  Geo.  W.  Fowler  in  a  paper  entitled  "A  Series-Parallel  System 
of  Motor  Control,"  described  the  C.  &  C.  series-parallel  system.  In 
this  system  the  motor  is  of  the  ordinary  slow-speed,  compound- 
wound  type,  with  the  exception  that  it  has  two  separate  windings 
and  commutators  on  the  one  armature  body,  operating  in  one  mag- 
netic field.  The  field  windings  are  so  arranged  that  the  series  turns 
can  be  cut  out  after  starting,  thus  obtaining  the  advantages  derived 
by  using  a  compound-wound  motor  at  starting,  exerting  a  powerful 
starting  torque  with  a  minimum  amount  of  current ;  and  the  constant 
speed  features  of  the  shunt  motor,  by  cutting  out  the  series,  after 
the  motor  has  reached  a  certain  fixed  speed.  By  the  movements  of 
one  controlling  lever  a  number  of  combinations  of  windings  are 
effected,  with  resultant  variations  in  speed.  Referring  to  the  accom- 
panying illustration,  it  will  be  noted  that  to  the  left  the  contacts 
?.re  sub-divided  into  many  small  ones,  while  those  to  the  right  are 
a  fewer  larger  ones.  Those  to  the  left  are  in  use  only  when  the  ar- 
mature windings  aie  in  series,  while  those  to  the  right  are  in  use 
only  when  the  windings  are  in  parallel.  The  two  divisions  have  no 
connection   with   each   other  whatever.      For   use  in   graduating  the 


FIG.  6.— DIAGRAM  OF  C.   &  C.  SERIES-PARALLEL  SYSTEM   OF  MOTOR  CONTROL. 

to  the  larger  contacts,  to  the  right.  The  contact  rings  on  the  con- 
troller are  in  circuit  with  the  shunt  fielri.  of  the  motor,  and  the  small, 
round  contacts  are  for  the  purpose  of  interposing  resistance  therein 
for  the  highest  speeds.  Change  from  series  to  parallel  or  vice  versa 
are  obtained  by  means  of  an  automatic  solenoid  switch,  which  is 
instantaneous  in  action.  A  similar  switch  is  used  to  start  and  stop 
the  motor,  and  may  be  manipulated  from  a  number  of  points,  which 
feature  is  particularly  desirable  for  printing  press  work.  The  paper 
proceeds  to  show  how  at  different  steps  cf  the  controller  the  speed 
may  be  varied  from  5  per  cent,  full  speed  to  full  speed  through  eight 
stages. 

In  a  paper  entitled  "Continuous-Current  Motors  for  Machine 
Tools,"  Mr.  F.  O.  Blackwell  brings  out  the  adva-nages  of  the  electric 
drive,  and  discusses  several  systems  of  variable-speed  motor  control. 
The  conclusions  are  that  it  will  generally  be  found  best  to  use  motors 
with  field  control,  allowing  a  total  speed  variation  of  2  to  i  with  the 
two-wire  system^  or  4  to  i  with  the  three-wire  system:  that  the 
four-ware  system  is  too  expensive  for  general  application  if  the  plants 
employing  it  are  properly  designed  and  equipped  with  large  enough 
electrical  apparatus ;  and  that  for  reciprocating  tools  a  two-wire 
system  will  meet  all  requirements  and  there  are  very  few  with 
rotating  tools  where  it  is  not  better  to  vary  mechanically  the  speed 
for  greater  than  4  to  i  changes  in  speed. 
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Afttr  reading  hii  paper,  Mr.  Blackwell  showed  a  diagram  of  an 
actual  test  ot  two  bthes,  one  with  the  lathe  driven  by  cone  pulleys 
and  belts,  and  the  other  by  an  electric  motor,  the  work  being  a  72-in. 
cast-iron  disc  with  a  cut  from  the  periphery  toward  the  center.  The 
electric  drive  maintained  an  almost  constant  speed  of  cut,  and  the 
time  was  32  minutes ;  with  the  belt  drive  the  speed  had  to  be  varied 
at  intervals  by  cone  and  pulley  changes,  and  the  time  required  to 
make  the  cut  was  Oc  minutes. 

Mr.  Gano  S.  Dunn  said  that  as  the  company  with  which  he  is 
connected  is  at  present  in  litigation  involving  a  number  of  the 
devices  presented  during  the  meeting,  the  attorneys  of  the  company 
had  requested  him  not  to  take  part  in  the  discussion.  He  would 
refer,  however,  to  the  behavior  of  motors  under  weak  fields,  and 
he  controverted  the  implication  that  if  the  motor  is  fully  loaded  at 
one  speed  it  will  take  the  same  current  and  deliver  the  same  horse- 
Ijower  when  its  field  is  weakened  100  per  cent.  A  motor  properly 
designed  to  give  proper  comtnutation  with  maximum  current  and 
maxmium  field  strtngth,  will  not  give  it  with  only  half  the  field 
strength.  }Ie  admitted  that  there  are  motors  that  will  do  this,  but 
only  because  they  start  off  initially  with  a  great  excess  of  field 
strength,  and  being  thus  a  special  motor,  are  expensive.  A  standard 
motor  submitted  to  a  great  degree  of  field  weakening  will  not  corn- 
mutate  satisfactorily. 

Mr.  Heath  agreed  with  Mr.  Ihmn  that  a  wide  range,  by  means 
of  field  variation,  necessitates  the  use  of  a  larger  than  ordinary 
motor,  if  of  the  ordinary  construction  of  the  standard  motor;  but  by 
a  special  construction,  a  form  of  motor  can  be  obtained  that  will  give 
practically  sparklers  commutation  over  fairly  wide  range,  and  still 
not  be  largely  in  excess  with  regard  either  to  cost  or  weight  of  a 
standard  motor.  For  reasons  similar  to  those  of  Mr.  Dunn,  he 
could  not  give  further  information  concerning  such  motor  at  the 
present  time. 

Mr.  S.  F.  Dodd.  in  reftTrinx  U>  Mr.  Leonard's  paper.  >aid  that 
the  <rtily  fiebl  for  the  railway  system  described  is  in  trunk  line 
service.  The  weight,  however,  would  be  excessive ;  a  large  loco- 
motive, like  that  used  by  the  Baltimore  &  Ohio,  and  weighing  96 
tons,  would  have  a  total  weight  of  150  tons  if  equipped  with  the 
Leonard  .system. 

Mr.  Arthur  Williams  considered  that  Mr.  lazier,  in  giving  10  per 
cent,  as  an  average  of  motor  demand  upon  the  supply  service,  uses 
a  figure  entirely  tm)  low.  The  experience  of  the  New  York  Edison 
Company  is  that  the  figure  is  more  nearly  25  to  30  per  cent.  He 
referred  to  the  fact  that  on  the  three-wire  system  large  motor  loads 
are  apt  to  imbalance  and  interftTe  with  the  quality  of  the  service. 
He  considere»l  thai  while  the  cost  of  installing  individual  motors 
is  much  larger  in  the  first  place,  this  is  compensated  for  by  its 
superior  advantages.  The  average  loss  of  power  in  a  machine  shop 
whtTe  belting  and  shafting  are  used  is  50  per  cent,  of  the  total 
jMiwer  consume«l,  most  of  which  can  be  saved  by  the  application 
of  individual  motors  The  cost  of  motor  current  from  street  circuits 
is  about  U  or  7  cents  per  kw-hour.  and  averages  from  $20  to  $30 
per  year  per  horse-power. 

Mr.  Philip  Lance  said  that  in  the  Westinghouse  shops  no  indi- 
viilual  motor  drives  are  used,  except  lor  large  tools,  and  variations 
in  speed  are  obtained  by  mechanical  devices,  such  as  counter-shaft- 
ing. Referring  to  the  statement  that  it  is  possible  to  decrease  the 
time  by  one-half  by  the  use  of  proper  speed-controlling  devices,  he 
said  that  in  the  Westinghouse  works  the  same  thing  had  becii  ac- 
coniplishe<l  by  mechanical  devicss  and  counter-shafting. 

Mr.  Charles  Day  said  that  the  motor  question  is  only  one  5idc  of 
a  most  comprehensive  problem  which  confronts  the  manufacturer 
who  desire;  to  increase  his  shop  efficiency.  The  tool  steel,  the  tool 
itself  and  the  material  to  be  machineil  enter,  in  co-relati<»n,  -nto  the 
problem  an<l  no  «)nc  factor  can  be  intelligently  considered  withotit 
reference  to  the  others.  .'\s  long  ago  as  1895  Mr.  B.  J.  Arnold  ad- 
vocated that  tools  shotd«l  be  driven  at  the  maxiinum  spcc<l  which 
they  would  stand,  and  this  view  is  now  gradtially  being  accepted. 
If  this  maxinntm  cutting  speed  (which  should  in  all  cases  be  pre- 
determined by  experiment)  is  to  be  maintained  on  work  of  varying 
size,  a  close  regulation  of  speed  of  the  tool — within  ten  per  cent. — is 
necessary.  With  cone  pulleys  the  speed*  are  50  to  60  per  cent 
apart,  so  that  to  fulfill  this  requirement  the  variable  speed  motor  is 
essential  In  addition  to  the  close  regulation  obtainable,  another 
advartncc  nf  ihc  motor  drive  is  the  great  saving  in  time  eflFecled. 
InstcnH  '  ''•>ving  to  stop  and  lose  time  in  changinsr  his  belt,  the 
work'' —  '  "  "  onlv  to  titrn  th"  bTidle  of  the  controller.  To  obtain 
vari.*'*'  '>''ed  over  wide  ranees,  a  combination  of  electrical  and 


mechanical  devices  is  advisable.  How  much  of  the  speed  variation 
shall  we  obtain  mechanically  and  how  much  by  comparatively  ex- 
pensive variable  speed  motors?  That  is  a  question  which  can  be 
profitably  determined  only  when  all  the  factors  involved  have  been 
considered  in  their  relation  to  one  another.  Working  with  a  tool 
steel  of  uniform  quality,  such  as  the  Taylor-White,  and  with  a  tool 
driven  by  separate  motor,  it  becomes  comparatively  easy  to  measure 
the  horse-power  required  to  pull  cuts  of  various  sizes  in  various 
materials.  Together  with  his  associate,  Mr.  Kern  Dodge,  he  had  for 
several  years  been  engaged  in  compiling  data  on  speeds,  feeds  and 
related  questions  and  have  obtained  some  very  interesting  results. 
Manufacturers  of  tools  have  not,  in  general,  kept  pace  with  the  im- 
provements in  tool  steels  and  few  of  the  old  tools  can  stand  the 
cutting  speeds  which  we  have  found  to  be  the  most  efficient.  In  man\ 
cases,  electric  motors  have  been  put  on  tools  which  should  have 
been  consigned  to  the  scrap  heap  because  they  were  not  adapted  to 
run  the  tool  to  its  limit.  He  might  cite  other  cases  which  have  come 
to  his  notice  where  the  introduction  of  the  motor  into  the  machine 
shop  did  not  lead  to  the  economies  expected.  These  failures  were 
due,  in  every  case,  to  the  fact  that  the  subject  was  not  comprehensively 
considered,  and  the  rating  of  motors  and  other  questions  were  eithef 
left  to  the  supply  men  or  else  determined  according  to  ancient  shop 
traditions.  If  the  electric  motor  is  to  take  the  place  which  has  been 
predicted  for  it  in  the  machine  shop,  "rule  of  thumb"  methods  of 
applying  the  motor  must  be  abandoned  and  scientific  methods  take 
their  place. 

President  Scott,  referring  to  Mr.  Day's  remarks,  said  that  within 
the  past  week  a  superintendent  of  a  factory  told  him  that  in  en- 
larging the  factory  a  large  number  of  machines  were  ordered  spe- 
cially at  an  excess  cost  of  50  per  cent.,  simply  in  order  that  they 
might  be  mechanically  strong  enough  to  stand  the  high  speed  at 
which  it  is  proposed  to  operate  them. 

Mr.  Ix)zier  said  that  with  the  balancer  system  there  is  less  dis- 
turbance of  other  motors  by  bunching  up  on  one  voltage,  than  in 
the  case  of  the  three-wire  system. 

Mr.  \N'.  W.  Storer  took  exception  to  Mr.  Dunn's  remarks  with 
reference  to  the  commutation  of  motors  with  a  weakened  field. 
He  said  that  he  was  entirely  unable  to  agree  with  the  statement 
that  it  is  impossible  for  a  standard  motor  properly  designed  to  com- 
mutate  with  the  field  one-half  its  normal  strength:  and  that  it 
ought  to  be  well  understood  that  a  motor  running  at  a  lower  voltage 
than  its  normal  voltage  will  commutate  through  a  greater  range 
of  load  with  a  weak  field.  He  has  nui  motors  to  the  point  where 
the  fiebl  was  only  one-half  the  strength  of  the  armature,  and  they 
worked  .satisfactorily.  The  three-wire  system  does  not  require 
more  than  an  ordinarily  good  commutating  motor,  and  there  are 
half  a  dozen  firms  in  the  country  which  put  out  such  a  motor.  On 
the  other  hand,  the  multi-voltage  system  requires  a  special  motor 
which  must  be  designed  for  that  system.  Referring  to  Mr.  l^con- 
ard's  paper.  Mr.  Storer  said  that  the  .system  described  involves  a 
weight  for  a  locomotive  50  per  cent,  heavier  than  it  should  be. 

Mr.  H.  Ward  Leonard  said  that  if  there  is  any  systan  that  re- 
quires nothing  more  than  the  simplest  standard  form  of  motor, 
it  is  the  multi-voltage  system.  The  first  time  the  multi-voltage 
system  was  tested  was  when  he  presented  it  to  Wm.  Sellers  &  Co., 
in  \^)2.  and  the  simple  standard  shunt-motor  at  use  at  that  time 
was  tested  over  th?  entire  range  of  the  various  motors  touched  on 
in  the  papers  of  the  evening,  and  with  perfectly  satisfactory  results 
in  every  way.  As  to  the  locomotive  question,  he  said  that  in  heavy 
traction  service  it  is  essential  to  get  great  weight  upon  the  drivers, 
and  in  the  case  of  steam  locomotives  various  complicated  devices 
b.ave  been  invented  in  recent  years  to  shift  a  larger  part  of  the  weight 
on  the  drivers.  As  to  the  increa.sc  of  weight  by  a  motor-generator 
on  the  locomotives,  it  is  entirely  insignificant  as  compared  with 
the  entire  weight  of  a  3.000-ton  train.  Mr.  Ixrmard  added  that  a 
locomotive  built  after  his  system  will  go  into  commercial  use  in 
Switzerland  within  the  tiext  few  months. 


Phillippine  Cable  Code. 


It  IV  ni'ird  that  the  high  cost  of  telegraphing  to  the  Philippines 
of  government  messages  at  $1.65  a  word,  has  caused  the  War 
Pep-TrtTuent  to  undertake  the  compilation  of  a  complete  code,  which 
contains  some  25,000  sentences  of  frequent  use  in  military  comnnmi- 
cations.  In  a  revision,  now  and^r  way.  a  code  word  for  each  officer 
in  the  armv  w  ill  be  inserted. 
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The  Armature  Reaction  of  Alternators — IV. 


By  C  F.  Guilbert. 


MAGNETOMOTIVE      FORCE     EQUIVALENT     TO     THE     TRANSVERSE      AMPERE 

TURNS. 

THE  influence   of  m.m.f.   due  to  transverse   reaction  has  been 
clearly  explained  by  Blondel,  but  up  to  the  present  no  ex- 
pression for  the  same  has  been  given.     We  should  add,  how- 
ever, that  Prof.  Arnold  has  established  an  expression  for  the  trans- 
verse flux  by  taking  account  only  of  the  actual  width  of  the  pole, 
and  from  this  the  value  of  the  m.m.f.  may  be  deduced. 

To  establish  rigorously  the  general  expression  for  the  m.m.f.  due 
to  the  current  in  phase  with  the  no-load  voltage,  we  proceed  in  the 
same  manner  as  in  the  calculation  of  the  current  in  quadrature ;  that 
is  to  say,  we  calculate  the  mean  m.m.f.  for  each  relative  position  of 
the  armature  with  the  field,  and  then  take  the  mean  of  this  m.m.f. 
for  a  semi-period.  For  the  sake  of  simplicity,  we  will  suppose  that 
the  entire  current,  /,  is  in  phase  with  the  no-load  voltage.  In  the 
case  of  the  single-phase  alternator  let  the  expression  for  the  trans- 


verse current  be  /  =  /q  sin  - 


The  width  of  the  pole  which  we  have  to  consider  in  this  case  is  as 
before  the  apparent  width ;  that  is  to  say,  that  of  the  flux  proceeding 
from  the  pole  enlargements  and*  entering  the  armature.  In  order  to 
fix  our  idea,  we  will  suppose  that  h  is  greater  than  V',  and  we  will 
•divide  the  relative  position  of  the  armature  and  field  into  4  series 
(Fig.  4)- 
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Under  this  condition,  the  armature 
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4.     Finally,  from        -       to       -         the  two  surfaces  A  B  C  D 
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and  A^  B^  O  D^  have  evidently  a  constant  sum.  and  we  have 
surfABCD+surfA^B^C^D'        ,,  r     ■      '^^      b  —  (a  —  ^') 
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The  mean  m.m.f.  during  a  half  period  is  then  obtained  by  the 
summation 
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FIG.  4. — RELATIVE  POSITION  OF  ARMATURE  AND  FIELD. 
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coil  remains  in  the  interior  of  the  space  h ;  the  ampere-turns  of 
armature  coil  then  act  in  a  contrary  sense  on  each  side  of  the  axis 
of  the  field  pole,  on  the  tubes  of  force  which  are  closed  around  the 
space  h,  so  that  the  mean  m.m.f.  is  deduced  from  the  difference 
A  B  C  D  oi  the  two  surfaces  which  the  axis  of  the  field  pole  cuts 
in  the  rectangle  representing  the  m.m.f.  due  to  the  armature  cur- 
rent.    The  magnetomotive  force  is  thus : 


.V/o  sin  ^  [^  +x-  (^'^  -  x)]  \=NI,  sin  "^  . 


2X 


2.     If  X  is  comprised  between and   P  Q  or  a  —  , 

2  2 

the  armature  coil  has  partly  left  the  space  b,  so  that  the  surface 

cut  by  the  left  half-width  of  that  space  is  constant.     We  have  then 

for  the  expression  for  the  mean  magnetomotive  force : 


surface  A  B  C  D  —  surface  B  D  E  F 


Nh  sin  — — 


[f 


(1--)]^=^^. 


b  —  b"- 
2 


3.     Beyond  the  value  a  — 


b  +  b' 


oi  X  to  — ,  the  half  to  the  right  of 


the  space  b  cuts  from  the  rectangle  representing  the  m.m.f.  of  the 
coil  adjacent  to  that  which  we  considered  alone  in  starting  out,  a 
surface  which  adds  itself  to  that  cut  by  the  half  to  the  left  of  the 
pole  in  the  rectangle  of  the  first  coil.    The  m.m.f.  is  then 


To    integrate  this  expression  it  suffices  to  assume 
The  mean  m.m.f  is  then 


y- 


f:-. 


Tf  b 


-"     b~b'    -  ^  +  ^1- 

\      a         2  \  a  2 

2a\        .       J     ,  \    fay     ,    b  —  ^'\ 

—    y  stny  dy  Ar      (  —    -^ )  sin  y  dy 


J 


I      b—b'  77_ 

^       a         '2 


^1  77                                 — 

( a  '  2  r  2 

+  I    {~^  —a  +  b\  siny  dy  -\-   \     {b  +  b^  —  a)  sin  y  dy 

b-{-b^      TT  J    /;'       - 

J      TT   ! .    —  ^      —    •     — 

a          2  a      2                          

These   integrals   are  of  simple  form   and  lead   to  the   following 
result : 


F. 


i_    4 


J   A^/o    O-^-^-^-j) 


<^i      - 

sin  —  '  — 
a       2 


(24) 


Or  by  introducing  the  value  /q  cos  V^  of  the  maximum  watt-current, 
we  have 

E-,       4  a  /  /;       t\      .    (Ji     T 

^'=—  ■  T'^  ^°  V-'"'-^  '  t)  ""Ti-  T'"'"^'         (25) 

This  formula,  though  established  by  supposing  b^  less  than  h,  is 
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nevertheless  true  for  b^  greater  than  b. 

It  is  interesting  to  compare  this  formula  with  that  which  we  have 

obtained  from  the  ampere-turns  per  pole  with  direct  reaction.     It 

will  be  seen  that  aside  from  the  factors  sin  v   and  cos  V'.  these  two 

.    d    -       J  ^    " 

expressions  differ  only  by  the  factors, jim  —  -and   i  —  cos  -.- 

which  only  become  equal,  for  a  =  b.  In  this  case  alone  the 
m.m.f.'s  corresponding  to  the  two  armature  reactions,  are  equal  to 
the  sides  of  a  right-angle  triangle  of  which  the  hypothenuse  has 

the  value,  ^  N  /^  sin  ^^  ■    ^-  ,       and  of  which  one  of  the  angles  is  V- 

In  the  other  cases  this  is  not  true,  though  it  can  easily  be  seen 

that  for  increasing  values  of  b,  the  factor  i  —  cos  -  .  -    decreases 

it      2 

much   more  rapidly  than   the    factor   sin  -   .  '-,   and   consequently 

ii       2 

the  proportionality  is  not  preserved. 

As  previously  shown,  it  will  be  easy  to  deduce  from  the  preceding 

formula    the    ni.m.fs    corresponding   to    the    case    where    there    are 

scvcr'al  coils  per  pole,  the  numerical  coefficient  always  remaining  the 

sami- 

CASE  OF   POLYPHASE  CURKENTS. 

This  case  can  be  treated  in  a  manner  identical  with  that  which  we 
have  adopted  for  ni.m.f.  due  to  direct  reaction.  The  final  result 
will  thus  be  as  above, 

/r^.  =  .,  !-   AVo  -  (,  ^  ...  ^    -   J   .un    ---cos  ..■ 

with  the  sain'.'  hypothesis  as  to  A'^,  that  is  to  say,  representing  by  N 
the  number  of  turns  per  armature  pole. 

The  examples  given  above  lead  naturally  to  the  same  numerical 
coefficients. 


Recent  Electrochemical  Progress. 


By  Clintg.n   Paul  Town  send. 


REPRODUCTION  OF  PHONOGRAPH  RECORDS. 

An  expert  clcctrotyper  experiences  no  difficulty  in  obtaining  a 
satisfactory  matrix  for  the  production  of  a  molded  form;  a 
metalli/.ing  coaling,  an  clectrodeposit  of  copper  and  a  strengthening 
and  stiffening  backing,  suffice.  The  metallizing  may  be  effected  by 
coating  with  graphite  or  bronze  powder,  by  any  one  of  many  con- 
ducting and  adherent  mixtures,  or  by  various  chemical  precipitation 
mctliods,  and  the  matrix  when  detached  will  represent  the  original 
with  a  minute  fidelity  which  was  long  considered  absolute.  But 
such  methods,  when  .npi)lic(l  to  tlie  reproduction  of  sound  records 
and  tested  by  the  new  standard  set  by  the  needle  of  the  reproducer, 
arc  found  to  be  crude  in  tlic  extreme ;  the  complexities  of  a  tone 
arc  not  to  be  recorded  in  so  coarse  a  medium  as  electrodeposited 
metal. 

Mr.  Edison  has  heretofore  suggested  that  the  record  be  immersed 
in  a  bath  of  metal  vapor,  or  perhaps  more  accurately,  metal  dust, 
produced  by  an  arc  in  vacuo  between  metal  terminals.  This  method 
he  now  stales  to  be  slow,  and  to  be  open  to  the  objections  that  unless 
extreme  care  be  exercised  the  deposit  is  not  uniform,  and  that  the 
heat  of  the  arc  is  apt  to  injure  the  delicate  tracery  of  the  record 
surface.  For  the  arc  thereforr  he  substitutes  a  silent  or  brush 
discharge  l>etwecn  separated  metal  electrodes  in  an  exhausted 
vessel.  Hetween  these  electrodes  the  record  revolves  to  equalize  the 
deposit.  The  annexed  figure  shows  an  exhausted  bell  2  in  which  the 
phonograph  record  12  is  supported  on  a  standard  10.  On  either  side 
oT  the  record  are  sheets  o  preferably  of  gold,  which  form  the  ter- 
minals and  are  connected  through  wires  8  covered  with  insulation 
5  with  the  secondary  of  an  indtiction  coil  iq.  As  a  convenient  means 
for  revolving  the  record  between  the  electrodes  0  an  iron  armature 
13  is  attached  rigidly  to  the  record  support  II.  and  is  maintained  in 
motion  by  means  of  an  external  magnet  14:  this  magnet  is  re\-oIved 
by  a  pulley   iS  and  suitable  rigid  connections  15,  16.  17. 

The  tise  of  a  discharge  of  this  character  for  the  production  of 
nietal  coatings  is  by  no  means  original  with  Mr  Edison  The 
conduct  of  a  wide  range  of  metals  under  these  conditions  had  been 
previously  investigated  and  the  resistance  of  the  deposited  films 
studied:  .ind  Roas  in  particular  had  proposed  to  utilize  the  extremely 


delicate  and  perfect  coating  so  produced  for  the  production  of 
mirrors.  The  novelty  of  the  application  consists  in  supporting,  and 
especially  in  rotating,  the  object  to  be  coated  between  the  electrodes. 

ELECTRIC   ARC   FURNACE. 

In  the  Practical  Mechanics'  Journal,  for  1853-54,  there  was  de- 
scribed a  curious  eiectric  furnace,  the  result  of  the  inventive  labors 
of  one  Pichon,  wherein  ores  mixed  with  carbon  were  said  to  be 
reduced  to  metal  while  falling  through  a  series  of  arcs,  produced 
between  carbon  terminals  of  such  size  as  would  tax  the  resources 
of  modern  engineering.  This  description  represents  the  first  reali- 
zation that  the  adaptation  of  the  arc  to  ordinary  metallurgical  work 
requires  the  distribution  of  its  highly  localized  heat  over  considerable 
areas  of  the  charge.     This  method  with  modifications  has  been  a 
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favorite  one  with  later  inventors,  for  it  is  simpler  to  cause  the  charge 
to  move  past  or  through  the  arc  than  to  perform  the  reverse  oper- 
ation of  shifting  the  arc ;  but  it  is  clearly  impracticable  to  control 
the  heat  conditions  in  a  freely  falling  mass.  Recently  Becker,  with 
the  object  of  melting  the  raw  materials  of  glass,  has  developed  a 
series  of  furnaces  wherein  the  movement  of  the  charge  is  retarded 
by  impingement  upon  inclined  ledges  formed  by  projecting  portions 
of  the  furnace  wall  immediately  below  and  adjacent  each  pair  of 
electrodes  of  a  vertical  series.  This  method  is  understood  to  be  in 
commercial  use  on  a  small  scale  in  Europe. 

A  further  development  in  the  same  line  is  offered  in  a  patent  re- 
cently issued  to  Albert  A.  Shade,  of  Chicago.  The  form  of  the 
furnace  is  in  general  that  proposed  by  Becker,  with  ledges  pro- 
jecting from  alternate  sides  of  a  vertical  chute,  and  axially  aligned 
electrodes  inserted  in  the  walls  above  the  ledges.  The  novel  features 
.•ire  the  arrangement  of  the  electrodes  in  such  manner  that  the 
falling  charge  passes  always  in  closest  proximity  to  the  positive 
or  hotter  carbon ;  and  an  adaptation  of  Zerener's  "magnietic  blow 
jiipe"  consisting  of  ?  series  of  electro-magnets  embedded  in  the  fur- 
nace walls  beneath  the  ledges  and  serving  to  direct  the  arcs  toward 
or  to  the  portions  of  the  charge  there  momentarily  held.  The  ma- 
terials, after  pa^^ing  through  the  arcs  receive  their  final  heating  in  a 
crucible,  into  which  a  supplemental  arc  is  directed  by  a  subjacent 
magnet.  Iron  plates  embedded  beneath  each  magnet  localize  its 
efTect  and  prevent  it  from  exercising  a  disturbing  influence  upon 
the  arc  immediately  below. 


German  Atlantic  Cable. 


The  statement  of  the  German  .\tlantic  Cable  Company,  according 
to  a  Berlin  dispatch,  shows  a  considerable  increase  in  receipts  in 
consequence  of  the  large  traffic  with  America.  A  thousand  kilometres 
of  the  second  German  Atlantic  cable  have  already  been  manufac- 
tured. 


November  29,  1902. 
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New  Telephone  Patents. 


In  the  Patent  Office  issue  of  November  18  telephony  is  rep- 
resented by  four  patents.  One  of  these  describes  a  new  type 
of  insulator,  which,  though  not  well  developed,  is  interesting  as 
providing  means  for  dispensing  with  the  usual  tie  wire.  The 
inventor,  Mr.  Y.  E.  Murray,  of  Washington,  Pa.,  accomplishes 
this  by  slotting  transversely  the  upper  portion  of  the  insulator, 
thus  forming  a  recess  in  which  the  wire  may  lie.  He  also  pro- 
vides a  screw  cap  and  wedge  so  arranged  as  to  clamp  the  wire 
securely  in  position.  The  usual  tie  wire  groove  is  also  pro- 
vided for  cases  in  which  wires  are  for  any  reason  to  be  dead- 
ended. 

A  second  patent  of  interest  describes  and  claims  a  novel  de- 
sign of  telephone  wall  set,  the  patent  being  assigned  to  the 
American  Electric  Telephone  Company  by  Ernest  E.  Yaxley, 
the  inventor.  The  accompanying  illustration  shows  several 
views  of  Mr.  Yaxley's  instrument.  Instead  of  the  ordinary  solid 
wood  backboard,  in  this  wall  set  a  hollow  box-like  back  board 
is  arranged,  this  being  so  designed  that  space  is  left  within  it 
for  mounting  a  condenser— a  necessary  part  of  the  subscriber's 
station  apparatus  of  many  central  energy  systems — the  ringer 
magnets,  and  any  protective  apparatus  which  is  deemed  neces- 
sary.   The  front  face  of  the  backboard  is  hinged  and  the  wiring 
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is  SO  arranged  that  the  condenser,  bell  and  protectors  may  be 
instantly  exposed  to  view  for  inspection  and  repair.  The  hook 
switch  and  the  induction  coil  are  disposed  according  to  usual 
custom  in  a  box  beneath  the  shelf  of  the  instrument. 

A  reissued  patent,  entitled  a  "Combined  Electric  Signal  and 
Telephone  System,"  was  originallj'  dated  July  31,  1900,  Messrs. 
O.  P.  and  R.  H.  Yurgae  being  the  joint  inventors.  The  system 
is  designed  for  use  with  that  type  of  telephone  line  wherein 
one  station,  known  as  the  main  station,  receives  all  calls  orig- 
inated by  the  other  outlying  stations.  Such  lines  exist  in  rail- 
way telephone  systems  where  the  telephone  line  parallels  the 
track,  instruments  being  provided  here  and  there  from  which 
the  progress  of  the  cars  may  be  reported. 

In  working  out  the  system  the  inventors  have  provided  that 
each-  station  by  the  act  of  calling  leaves  at  the  main  station  a 
permanent  record  of  that  fact,  together  with  the  code  number  of 
the  station.  This  result  is  accomplished  by  providing  at  each 
outlying  telephone  instrument  the  equivalent  of  a  district  mes- 
senger call  box  wherein  the  train  of  gears  driving  the  contact 
wheel  is  operated  by  the  telephone  hook  switch;  and  by  pro- 
viding at  the  main  or  home  station  a  telegraph  relay  and  Morse 
recorder. 

When  a  station  calls,  the  receiver  is  removed  from  the  hook, 
and  the  latter  rises  under  the  influence  of  a  spring,  driving  the 
contact  wheel.  At  the  same  time,  the  hook  switch  grounds  the 
contact  wheel  so  that  when  the  teeth  of  the  latter  rub  upon  con- 
tact springs  connected  with  the  two  sides  of  the  telephone  line. 


the  line  wires  arc  momentarily  grounded.  At  the  main  station, 
one  terminal  of  the  relay  is  connected  to  the  lin*:  and  a  ground- 
ed battery  of  suitable  proportions  is  connected  to  the  opposite 
terminal  of  this  relay.  Therefore  each  time  that  the  line  wires 
are  grounded  the  relay  operates  and  through  its  contacts  oper- 
ates the  recorder.  One  of  the  features  of  the  system  is  the  ar- 
rangement of  the  circuits  so  that  the  existence  of  a  connection 
between  the  main  and  one  outlying  st.-ition  will  not  interfere  with 
the  recording  of  calls  from  other  stations.  It  will,  however,  be 
impossible  to  carry  on  conversation  while  the  call  is  being  re- 
corded. 

A  third  patent  relating  to  telephony  is  that  of  Charles  G. 
Burke,  bearing  the  number  713,744.  This  patent  describes  a 
peculiar  arrangement  of  a  telephone  line  wherein  the  transmit- 
ter and  receiver  zi  each  station  are  connected  to  different  induc- 
tion coi!s  whose  secondaries  are  in  the  line  in  series.  Each 
of  these  coils  has  two  primary  windings,  which  the  patent  states 
have  different  numbers  of  turns,  and  are  of  different  sizes  of 
wires.  Mr.  Burke  states  at  great  length  how  the  various  wind- 
ings at  the  various  stations  are  to  be  connected  to  the  line,  and 
to  each  other  with  reference  to  their  inductive  eflFects.  He  also 
asserts  that  if  the  directions  are  followed  out  a  material  gain 
in  transmission  is  obtained.  A  careful  study  of  the  patent  speci- 
fication and  of  the  drawings  fails,  however,  to  give  any  clew  as 
to  why  any  such  action  should  occur.  In  addition,  experience 
and  theory  point  to  an  exactly  opposite  result. 


105-Mile  Transmission  Line  on  Steel  Towers. 


Robert  McF.  Doble,  consulting  engineer  of  San  Francisco, 
is  completing  plans  for  a  most  interesting  long-distance  trans- 
mission plant  at  Guanajuato,  Mexico,  for  the  Guanajuato  Power 
&  Electric  Company,  in  which  John  Hays  Hammond,  C.  A. 
Cofifin  and  others  are  interested.  The  transmission  line  is  to  be 
los  miles  long,  and  the  line  voltage  60,000  volts.  Although  it 
has  frequently  been  proposed  recently  to  build  transmission 
lines  on  steel  towers  several  hundred  feet  apart,  it  now  looks 
as  if  the  Guanajuato  plant  would  have  the  honor  of  being  the 
first  to  actually  put  this  idea  in  practice.  The  steel  towers  on 
this  line  will  be  440  feet  apart,  making  12  spans  to  the  mile. 
The  conductors  will  be  19-strand  copper  cables,  equivalent  in 
conductivity  to  No.  i  solid  copper  wire.  It  is  a  well-known  fact 
that  wire  cables  have  a  greater  tensile  strength  than  solid  rods 
of  equivalent  cross-section  and  weight.  The  use  of  copper  cable 
instead  of  the  solid  wire,  of  course,  makes  it  possible  to  use 
longer  spans  than  could  safely  be  employed  with  solid  wire  of 
the  same  conductivity.  It  is  said  that  the  tensile  strength  of 
the  19-strand  copper  cable,  which  is  to  be  used,  will  be  from 
60,000  to  70,000  lbs.,  as  against  40.000  for  the  solid  No.  i  wire. 
The  cross-arms  and  pins  will  be  of  iron.  There  will  be  but  one 
three-phase  line  and  one  insulator  for  each  wire  at  a  tower. 
Since  as  a  matter  of  practice  at  60,000  volts  repair  work  on  one 
dead  line  would  be  impo.:.sible  if  there  were  another  live  line  on 
the  same  poles  or  tow^ers,  it  is  not  considered  of  any  use  to  put 
more  than  one  three-phase  circuit  on  a  tower  or  pole  line.  It  is 
figured  that  the  cost  of  the  tow^er  line  will  be  no  higher  than  for 
a  first-class  pole  line.  Longer  spans  were  not  decided  upon  be- 
cause they  would  have  necessitated  the  use  of  more  than  one 
insulator  to  a  wire  at  the  towers.  As  every  insulator  is  a  point 
of  weakness  in  a  line,  the  fewer  insulators  the  better.  In  re- 
gard to  iron  pins  and  cross  arms  it  is  considered  that  if  wood 
pins  are  used,  the  breakdown  of  an  insulator  always  means  the 
destruction  of  the  usefulness  of  the  pin;  and  the  pin  must  be 
renewed  at  considerable  trouble  and  expense  for  labor.  Some- 
times the  whole  cross-arm  is  ruined.  With  iron  pins  and  cross- 
arms,  the  ins'ilators  only  need  be  replaced.  The  insulators  will 
be  Locke,  porcelain,  made  in  three  parts;  an  umbrella,  a  petti- 
coat and  a  sleeve  fitting  over  the  pin.  The  umbrella  and  petti- 
coat are  glazed  together  and  the  petticoat  and  sleeve  cemtnted 
together. 

The  water  power  plant  will  be  operated  under  a  head  of  320  feet. 
Pelton  impulse  wheels  will  be  used,  and  the  generators  for  the  four 
1,500-kw  units  will  be  General  Electric,  as  will  all  the  electrical 
apparatus. 
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by  this  method  to  be  4.18876  joules,  that  of  the  latest  determination 
ui  Rowland  being  4.18320  joules. 


GERMAN  NAyy  WIRELESS  TELEGRAFH  SYSTEM.— Iht 
rejxjrt  of  the  German  Commander-in-Chief  at  the  recent  nava} 
mana-uvrcs  says  that  the  experiments  proved  the  practical  utility  of 
the  i>laby-Arco  system  of  wireless  telegraphy. 


WIRELESS  TELEGRAPHY  ON  RAILROADS.— It  is  alleged 
that  a  series  of  experiments  will  be  made  on  the  Grand  Trunk  Rail- 
way system  to  determine  the  probability  of  employing  wireless  tel- 
egraphy to  increase  the  safety  of  passenger  traffic. 

f-RENCII  WIRELESS  TELEGRAPHY.— It  is  announced  that 
the  French  government  is  of  opinion  that  the  practicability  of  wireless 
telegraphy,  except  for  use  at  sea,  has  not  yet  been  demonstrated. 
The  French  government  will  permit  the  installation  of  a  wireless 
system  only  under  its  own  contml, 

BROOKLYN  WIRES.— Mr.  Robert  Grier  Monroe,  commissioner 
of  water  supply,  gas  and  electricity,  has  ordered  the  telegraph,  tele- 
phone and  electric  light  companies  in  Brooklyn  to  place  their  wires 
under  ground  at  once,  and  has  also  directed  the  Brooklyn  Rapid 
Transit  Company  10  place  under  ground  its  feed  wires  and  all  others 
except  the  trolley  wires.  He  has  given  the  companies  until  May  i, 
1903,  to  finish  this  work. 


TECHNOLEXICON.— The  editors  of  the  technical  dictionary, 
the  "TccliHolexicoit,"  now  bciuR  prepared  under  international  collab- 
oration, rerjucsts  from  manufacturing  firms  of  this  country  who 
publish  catalogues,  copies  of  these  and  of  other  similar  printed  mat- 
ter, the  same  to  be  addressed  to  Dr.  Hubert  Janscn,  Berlin  S.  W.. 
Dorotheenstr.  49.  The  editors  in  their  work  wish  to  have  on  file  all 
possible  material  containing  technical  terms,  and  catalogues  are  vcrv 
much  <lcsired. 

./.  /.  /:.  /:.  PROGRA.M M E.—Fo\\o\v'mg  arc  the  partial  arrange- 
ments up  to  date  for  future  meetings  of  the  Institute:  December 
lOth.  "Braking  and  Traction  Brakes."  J.  D.  Kciley  and  R.  A.  Parke; 
January  23d.  1903,  "Telephone  Exchanges" ;  February  27th,  "Rail- 
way Train  Lighting."  Wm.  L.  Bliss,  Lamar  Lyndon  and  A.  J.  Farns- 
worth :  March  27th,  "High-Tcnsion  Lines."  Ralph  D.  Mershon ; 
April  24lh.  "Tendencies  nf  Central  Station  Development,"  H.  .\. 
LardncT,  Philippn  Torchio  and  Peter  Junkcrsfeld. 


AMERICAN  SOCIETY  OP  MECHANICAL  ENGINEERS  will 
hold  its  forty-sixth  meeting  in  the  Sturtcvant  House,  New  York  City, 
and  at  the  Society  headquarters.  December  2  to  5,  inclusive,  when  an 
interesting  programme  nf  papers,  visits  and  entertainments  will 
be  presented.  Mr.  F.  A.  ILilsey  will  read  a  paper  on  the  metric 
"system;  Mr.  W.  I.  Slichter  one  on  "Fly-Whcel  Capacity  for  Engine- 
Drivrn  Alternator';."  and  Mr.  A.  F.  Nagle  on  "Analysis  of  Com- 
mercial Value  of  Water  Power  per  Horse-Power  per  .\nnum  "  Sev- 
eral other  interesting  paper*;  will  be  prcs?nted. 


ELECTRIC  RAILWAYS  OF  MAINE— \VUh\v  the  past  five 
year'*  the  electric  railways  now  in  operation  in  Maine  have  increased 
their  mileage  from  143  to  347.  The  reports  of  all  th''  roads  show- 
that  25.4So.(xxi  pas-icngers  were  carried  during  the  year  ending  June 
30.  i<x)2.  Their  gross  earnings  were  $1,449,043,  with  net  enrnings  of 
$413,840.  It  is  said  plans  are  under  way  for  the  construction  of  some 
200  miles  additional  of  electric  railways  before  the  close  of  1903. 
Some  of  the  projected  railways  arc  of  considerable  length.  The 
White  Mountain  Paper  Company  is  contemplating  a  90-mile  line 
in  Oxford,  York  and  Ciunbcrland  Counties. 


MECHANICAL  EQUIVALENT  OF  HEAT.— Dr.  Howard  T. 
Barnes,  of  McGill  University,  is  the  author  of  an  extensive  paper  in 
the  current  volume  of  the  Transactions  of  the  Royal  Society,  the 
title  being  "On  the  Capacity  for  Heat  of  Water  between  the  Freezing 
and  Boiling  Points,  together  with  a  Determination  of  the  Mechan  cal 
Equivalent  of  Heat  in  Terms  of  the  International  Electrical  Units." 
In  the  paper  Dr.  Barnes  develops  a  continuous  electrical  method  of 
calorinietry,  and  gives  the  results  of  the  application  of  the  same  to 
the  determination  of  the  variation  of  the  specific  heat  with  variation 
of  temperattire,  and  to  the  dctertiiination  of  the  mechanical  equiv- 
alent of  heat.    The  absohitc  mean  value  of  the  latter  was  determined 


POWER  DEVELOPMENTS  ON  THE  ST.  JOSEPH  RIVER. 
— The  St.  Joseph  River,  which  flows  through  Xorthern  Indiana  and 
Southern  Michigan,  is  now  the  scene  of  considerable  activity  in  power 
development.  The  St.  Joseph  &  Elkhart  Power  Company,  composed 
of  New  York  and  Indiana  capitalists,  is  building  dams  at  several 
points.  One  power  plant  to  be  located  about  6  miles  above  Souih 
Bend,  Ind.,  will  have  a  capacity  of  nearly  10,000  hp.  Another  plant 
IS  to  be  located  by  this  company  at  the  Indiana-Michigan  line,  6  miles 
below  South  Beiid.  A  site  for  a  third  dam  at  Berrien  Springs,  Mich, 
li  now  in  litigation  with  a  rival  company.  The  St.  Joseph  County 
(Mich.^  supervisors  have  granted  franchises  to  the  Michigan  Elec- 
trical &  Hydraulic  Company,  to  build  dams  at  Lelands,  Henshaw, 
Bucker  and  Colon,  on  the  St.  Joseph  River. 


AMERICAN  TRADE  PRESS  ASSOCIATION  held  its  annual 
meeting  at  the  Hardware  Club,  New  York  City,  on  November  21, 
when  the  following  ticket  was  unanimously  elected:  President, 
J.  M.  Wakeman,  Electrical  World  and  Engineer;  first  vice-presi- 
dent, J.  D.  Crary,  New  York  Lumber  Trade  Journal;  second  vice- 
president,  J.  H.  McGraw,  Street  Railiuay  Journal;  third  vice-presi- 
dent, J.  A.  Hill,  American  Machinist.  Directors — E.  P.  Burt,  Engi- 
neering News;  V.  S.  Mulfcrd,  Jeweler's  Circular;  C.  T.  Root,  Dry 
Goods  Economist ;  F.  E.  Saward,  Coal  Trade  Journal  Secretary- 
treasurer.  E.  C.  Brown,  Progressive  Age.  The  meeting,  which  was 
attended  by  40  or  50  members  and  guests,  was  followed  by  an  ex- 
cellent dinner  and  by  a  symposium  at  which  a  number  of  questions 
were  discussed  relative  to  advertising  in  the  trade  and  technical  press, 
and  in  regard  to  post  office  matters. 


THE  CONDENSER  IN  CONSTANT-CURRENT  CIRCUITS. 
— Four  patents  issued  November  18th  to  Matthew  O.  Troy,  relate  to 
details  of  the  employment  of  the  condenser  as  a  regulating  device  for 
constant-current  circuits.  Several  forms  of  the  application  are  illus- 
trated. In  one  case  the  condenser  is  in  series  with  diflferential  arc 
lamps  in  a  circuit  supplied  from  a  constant-potential  circuit.  The 
condenser  is  so  chosen  that  when  all  the  lamps  are  out  of  circuit,  cur- 
rent of  the  required  value  will  flow.  When  one  of  the  lamps  is  cut 
in  the  circuit,  the  inductance  of  the  same  balances  a  portion  of  the 
reactance  of  the  condenser ;  the  total  impedance  of  the  lamp  and 
condenser  therefore  remain  approximately  the  same  as  the  impe- 
dance of  the  condenser  alone,  and  a  further  increase  in  the  number 
of  lamps  has  a  similar  effect.  One  subsidiary  advantage  of  this  ar- 
rangement is  that  since  a  circuit  of  this  kind  will  take  a  leading 
current,  there  will  be  a  beneficial  effect  upon  the  supply  system  as  a 
whole  if  other  circuits  thereon  take  a  lagging  current.  Should  the 
device  in  the  constant-current  circuit  not  contain  sufficient  induc- 
tance, as,  for  example,  in  the  case  of  series  incandescent  lamps,  an 
inductance  coil  is  placed  in  series  with  each  device.  To  obviate  any 
probability  of  the  condenser  accentuating  the  higher  harmonics  in 
the  current  supplied,  an  inductance  coil  may  be  placed  in  scrfes  with 
the  condenser.  One  of  the  patents  shows  an  arrangement  similar  to 
that  of  Boucherot  for  obtaining  constant  current  from  constant 
potential,  by  the  employment  of  two  circuits  in  parallel  with  the 
constant  potential  circuit,  each  containing  a  capacity  and  inductance, 
the  working  circuit  being  connected  on  each  side  between  the  capacity 
and  inductance.  The  modification  introduced  in  this  arrangement  is 
the  u«c  of  an  additional  inductance  in  series  with  each  condenser. 


Letter  to  the  Editors. 


Electrode  Terminology. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs:  I  should  like  to  make  the  following  correction  in,  and 
addition  to  my  artidc  on  "Terminology  of  Primary  and  Sec- 
ondary Battery  Electrodes,"  which  appeared  in  your  issue  of 
November  15.  The  statement  made  regarding  the  bismuth- 
antimony  couple  is  incorrect,  and  should  read:  If  a  bar  of  bis- 
muth and  one  of  antimony  are  brought  into  contact  and  their 
junction  heated,  a  current  of  electricity  will  flow  from  the  an- 
timony, through  the  external  circuit,  to  the  bismuth. 

It   will   be  noted,  then,  that   in   the  chemical  changes  cited, 
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in  which  so-called  static  charges  are  produced,  and  also  in 
frictional  electrification,  a  system  of  nomenclature  is  adopted 
differing  from  that  of  the  electric  battery  or  the  thermopile, 
both  of  which  produce  a  current.  The  action  of  the  friction 
machine  is  somewhat  analogous  to  that  of  the  thermoelectric 
couple,  though  differing  greatly  in  degree.  The  same  may  be 
said  of  the  decompositions  produced  by  heat  and  the  chemical's 
actions  of  the  electric  battery.  Where  static  effects  are  pro- 
duced the  plates  (or  what  correspond  to  plates)  are  named  posi- 


tive or  negative,  according  to  the  charge  received,  and  where 
dynamic  effects  are  produced  each  plate  is  named  from  its  rela- 
tion towards  the  other,  by  which  relation  it  is  enabled  to  receive 
the  charge  it  does.  The  former  seems  the  more  simple  method, 
and  is  the  one  already  adopted  by  many  in  the  case  of  the  stor- 
age cell.  Primary  and  storage  battery  electrodes  should  cer- 
tainly agree  in  regard  to  the  terminology  employed.  Which 
should  be  changed? 
ScRANTON,  Pa.  a.  L.  Marsh. 


Dynamos,  Motors  and  Transformers. 

Compensating  the  Phase  Difference  in  Induction  Motors. — 
Bragstadt  and  La  Cour. — An  illustrated  communication  re- 
ferring to  the  article  of  Osnos,  which  was  abstracted  at 
length  in  the  Digest  November  8.  The  arrangement  of  Osnos 
is  said  to  have  distinct  advantages,  for  instance  that  it  is  possible 
to  provide  starting  resistances  for  the  secondary  circuit.  On  the 
other  hand,  especially  if  high  voltages  are  used,  it  is  a  disadvantage 
that  the  full  primary  voltage  exists  at  the  commutator.  This  neces- 
sitates careful  and  difficult  insulation,  a  voluminous  and  expensive 
secondary  winding,  and  there  is  always  danger  of  sparking  at  the 
commutators.  These  disadvantages  are  avoided  in  the  arrangement 
shown  in  the  adjoining  diagram  i  (which  is  to  be  compared  with 
Fig.  I,  page  754,  of  our  issue  of  November  8).  In  this  arrangement 
Dobrowolski's  combination  of  ring  and  star  connection  is  made  use 
of,  in  order  to  diminish  the  tension  at  the  commutator ;  otherwise 
the  arrangement  is  the  same  as  that  of  Osnos ;  for  it  makes  no 
difference  whether  the  currents  induced  in  the  secondary  and  the 
exciting  currents  introduced  in  it  flow  in  the  same  winding  or  in  two 
separate   windings.      In   order   to  avoid   sparks   at  the   commutator, 


FIGS.    I    AND   2.~C0MPENSATING    PHASE   DIFFERENCES. 

Osnos  had  suggested  placing  a  special  short-circuited  winding  in 
the  same  slots  which  hold  the  winding  connected  to  the  commutator. 
If  this  short-circuited  winding  has  a  small  resistance,  it  will  dimin- 
ish the  formation  of  sparks,  but  it  will  use  up  a  considerable  part 
of  the  power  supplied  to  the  primary  and  change  it  into  heat.  If  the 
resistance  is  large,  the  energy  consumed  will  be  small;  but  then  the 
device  will  have  scarcely  an  influence  upon  the  commutation.  It  is, 
however,  possible  to  place  a  squirrel-cage  winding  on  the  secondary, 
as  shown  in  diagram  2 ;  it  acts  upon  the  commutation  like  an  ordinary 
Hutin-Leblanc  "amortisseur,"  but  has  the  disadvantage  that  the 
motor  can  be  started  only  with  a  low  starting  torque,  and  that  the 
exciting  current  goes  partly  through  the  resistances  r  instead  of  the 
winding  5". — Elek.  Zeit.,  November  6. 

Polyphase  Generators. — Goldschmidt. — An  illustrated  article 
on  armature  reaction  and  oscillation  phenomena  in  polyphase 
generators.  An  iron  core  always  tends  to  take  such  a  position  in  a 
magnetic  field  that  the  number  of  lines  of  magnetic  flux  in  it  is  a 


maximum.  If  direct  current  is  sent  into  the  stationary  armature 
of  a  non-excited  polyphase  generator,  the  pole  system  at  once  takes 
such  a  position  that  it  is  fully  exposed  to  the  magnetizing  action  of 
the  armature  current.  If  the  pole  system  is  slightly  displaced,  very 
great  forces  appear  which  tend  to  bring  the  pole  system  back  to  its 
position.  If  instead  of  direct  current,  polyphase  current  is  sent  into 
the  armature,  beginning  with  a  very  low  frequency,  then  the  seat  of 
the  armature  m.m.f.  is  displaced  slowly  along  the  surface  of  the 
armature,  and  the  pole  system  follows  synchronously.  By  increasing 
the  frequency  and  therefore  also  the  speed  with  which  the  rotary 
field  revolves,  the  pole  system  follows  synchronously.  This  is  then 
a  machine  which  is  called  by  Steinmetz  a  reaction  machine,  i.  e.,  a 
synchronous  motor  without  field  excitation.  This  reaction  force,  of 
course,  also  occurs  when  the  field  is  excited  and  the  machine  operates 
as  an  ordinary  synchronous  motor  or  generator,  then  the  same  force 
comes  into  action  and  must  be  considered  in  the  theory  of  this 
machine.  He  gives  this  theory  with  the  aid  of  a  series  of  diagrams  ; 
the  characteristic  feature  of  these  diagrams  is  the  decomposition  of 
the  current  into  two  components,  corresponding  to  a  decomposition 
in  space  of  the  armature  current  wave  relatively  to  the  pole  pieces. 
He  then  applies  his  theory  to  the  operation  of  alternators  in  parallel. 
— Elek.  Zeit.,  November  6. 

REFERENCES. 

Voltage  -  drop  in  Transformers. — Breslauer. — The  first  part 
of  an  article  illustrated  by  diagrams  in  which  he  discusses 
the  most  general  case  of  the  inductively  loaded  transformer  and 
shows  that  it  is  possible  to  predetermine  the  voltage-drop  by  means 
of  a  single  measurement  of  current  for  all  loads  and  for  any  power 
factor. — Zeit.  f.  Elek.,  October  26. 

Manufacture  of  a  Dynamo. — !Mavor. — A  well-illustrated  abstract 
of  a  British  Association  paper  on  the  different  steps  of  "making  a 
dynamo." — Lond.  Elec.  Rev.,  October  3. 

Power. 

Gas  Engines. — Burstall. — A  note  on  a  paper  read  before  the 
Birmingham  Engineering  Society.  '  He  does  not  doubt  that  in  a  few 
years  gas  engines  of  some  5,000  hp  will  be  commonly  met  with.  He 
thinks  the  ideal  method  of  generating  power  is  in  one  huge  plant 
situated  from  3  to  5  miles  from  tTie  center  of  the  city  and  manu- 
facturing three  salable  commodities,  one  of  which  would  be  the 
\aluable  by-product  of  South  Staffordshire  coal,  sulphate  of-  am- 
monia; using  coal  at  $1.50  a  ton,  the  ammonium  sulphate  recovered 
would  sell  for  $1.12.  The  second  commodity  would  be  the  gas  man- 
ufaclured  from  the  same  coal  as  the  ammonium  sulphate,  which, 
although  valueless  for  lighting  purposes,  is  of  very  great  value  for 
driving  gas  engines  and  for  heating;  this  gas,  if  supplied  in  bulk, 
would  probably  be  sold  at  a  profit  of  4  cents  per  1,000  cub.  ft.  (the 
amount  per  ton  is  not  stated).  The  third  co.nmodity  to  be  disposed 
01  is  electricity;  it  is  an  open  question  whether  it  would  pay  to 
transmit  the  jas  in  pipes  to  certain  stations  about  the  city's  area, 
and  then  use  it  for  driving  gas  engines  coupled  with  electric  gen- 
erators or  whether  it  would  be  better  to  combine  all  the  stations 
and  generate  electricity  in  bulk ;  this  depends  upon  the  local  con- 
ditions. With  the  gas  engine  many  imperfections  must  still  be 
overcome,  but  he  feels  sure  thej'  will  be  surmounted. — Lond.  Elec, 
November  7. 

Pozver  from  Peat. — A  note  on  a  paper  of  Sankey  on  the 
utilization  of  the  peat  bogs  of  Ireland'  for  the  generation  and  dis- 
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tribution  of  electrical  energy.  Johnson  has  shown  that  freshly  dug 
peat  may  contain  as  much  as  90  per  cent,  and  air-dried  turf  will 
still  contain  from  15  to  30  per  cent,  of  water,  and  that  "ordinary 
air-dried  turf  has  about  half  the  heating  power  of  good  coal."  Hans- 
ding  btatts  that  "air-dried  machine-made  turf,  with  at  most  10  per 
cent,  of  ash,  has  two-thirds  the  heating  power  of  superior  coal,  while 
ordinary  turfs  are  equivalent  to  only  one-third."  In  a  report  on 
the  Sahlstroem-Cirniichael  "carbonized  peat  fuel"  it  was  stated 
that,  as  a  rough  estimate,  the  calorific  value  of  10  tons  of  ordinary 
Log  stuff,  as  freshly  dug,  should  at  least  equal  that  of  one  ton  of 
fairly  good  coal.  Some  notes  are  given  on  the  peat  bogs  of  Ireland, 
and  it  is  concluded  that  the  peat  of  Ireland  would  suffice  for  1,250 
years  with  an  annual  output  of  100,000  hp. — Lond.  Elcc,  November  7. 
Modern  Switchboard  Practice. — Davis. — A  discussion  of  the 
genera!  construction  of  the  switchboard,  the  design  and  con- 
struction of  the  instruments,  and  the  several  methods  of  oper- 
ation. Special  attention  is  given  to  equipments  for  large  systems, 
particularly  the  problem  of  control,  and  whether  the  operation  is 
to  be  by  hand  or  power.  The  large  stations  that  are  now  being  built 
have  introduced  many  new  problems  for  the  handling  of  the  immense 
amount  of  current  produced  by  the  large  generating  units  usually 
at  high  electromotive  force.  This  has  made  special  switchboard  con- 
struction necessary  as  well  as  the  desig^n  and  grouping  of  the  ap- 
paratus to  insure  tl'.e  highest  degree  of  safety  and  best  results  of 
operation.  The  space  required,  the  capacity  of  the  apparatus,  the 
c.m.f.  employed,  the  isf)lation  of  the  switching  devices,  and  the  ne- 
cessity of  fire-proofing  and  insulating  the  conductors,  all  enter  as 
factors  of  more  or  less  importance  in  switchboard  design.  Three 
kinds  of  ordinary  control  are  describixl.  together  with  the  apparatus 
that  may  be  employed  for  operation,  namely,  the  straight  pneumatic, 
straight  tlectric  and  electro-pneumatic.  The  author  also  describes 
many  special  features  of  design  and  construction.  Modern  methods 
are  illustrated  and  a  number  of  diagrams  are  presented. — St.  R'y 
Jour..  November  i,  and  /»/.  Rd.,  November. 

rcHKEREN'CE. 

llydruclcctni  I'laiils  i»i  the  Alps. — De  i..\  Rrosse. — Illustrated 
descriptions  of  the  power  house  of  the  Coulouvrenicre.  and  the  power 
house  at  Chcvrcs.— £/<•<-.  Age.,  November. 

Traction. 

The  Zosscn  'Jest. — I'a.nzarasa. — A  communication  in  which 
he  refers  to  the  paper  of  LtKhner  on  the  results  of  the  Zossen 
lest,  and  criticizes  the  conclusion  that  the  resistance  per  ton  is  3.6 
kgr.  He  refers  to  the  two  curves  in  that  paper  and  draws  a  tangent 
of  the  ti|)|)er  part  of  one  curve,  showing  that  if  the  retardation  were 
constant  an<l  equal  to  that  which  exists  at  too  km.  per  hour,  the 
train  resistance  would  amount  to  8.85  kgr.  per  ton  instead  of  3.6,  as 
given.  He  believes  that  this  figure  of  8.85  kgr.  checks  up  closely 
with  the  figures  for  the  power  consumption.— 5/.  R'y  Jour..  Novem- 
ber 1,  and  hit.  Ed.,  November. 

Alteruatiufi  Current  Traction. — In  the  introduction  to  a  long 
abstract  of  I^imnu's  recent  A.  I.-  K.  E.  paper,  it  is  stated  that 
Prof  Knebk-r  recently  made  extended  tests  on  the  Hurgdorf-Thun 
tlirce-phasc  railroan  ;  a  complete  i)tiblication  of  the  restilts  is  prom- 
i>ed  in  the  ftiture;  but  it  is  slated  here  that  "in  the  three  years  since 
the  operation  has  licgun.  the  use  of  tiie  three-phase  system  has  been 
a  splendid  success.  There  arc  n<»  repairs  of  the  motors"  :  the  rheo- 
stats ami  controllers  look  as  though  they  were  still  new.  At  present 
a  somewhat  higher  voltage  is  used  at  the  trolley  wire,  namely  850 
volts,  but  this  has  cati.sed  no  difficulties.  Even  in  extended  tests  in 
which  the  motors  were  intentionally  loadeil  more  than  in  ordinary 
practice,  the  windings  did  not  become  heated  beyond  the  limit  — 
P.h'k.  Zeil.,  November  6. 

The  Lighting  Circuit  of  Cars — Gorh  \m — ,\  communica- 
tion referring  to  the  dis.i(jrec.Tble  effect  produced  by  (he  varia- 
tion in  illumination  in  the  lamps  of  an  electric  car  prodticed  by  the 
various  voltages  on  (he  line.  He  then  suggests  that  instead  of  con- 
necting these  lamps  to  the  main  circuit.  lower  voHagc  lamps  should 
be  used  .nnd  that  (bey  shotild  be  connected  to  a  storage  battery  of 
five  cells  carried  on  (he  car  Thi'  storajie  battery  can  be  charged 
by  connecting  i(s  nega(ive  terminal  to  (he  grovmd  and  its  positive 
termin.nl  (o  (he  nega(ive  terminal  of  .ill  the  power  circtiits  on  the 
car.  This  would  keep*  the  battery  charged  ,\dvan(ages  claimed  for 
this  mc(hod  are  given. — St.  R'y  Jour.,  November  i.  an  1  fnf.  Ed.. 
November 


Electric  Urban  and  Jnterurban  Railway  at  the  St.  Louis 
Exposition. — Goldsborolgh. — An  outline  of  the  general  plans 
of  the  Exposition  authorities  for  presenting  a  complete  and 
accurate  picture  of  the  development  of  the  electric  railway. 
It  has  been  decided  to  place  at  the  disposal  of  the  electric  railway 
men  a  large  portion  of  the  space  in  the  Transportation  Building  for 
exhibiting  apparatus  and  methods  pertaining  to  the  building  and 
operation  of  roads,  and  in  the  Electricity  Building  for  displaying 
the  practical  operation  of  the  electric  power  plant  and  transmission 
system,  the  auxiliary  apparatus  and  all  the  devices  that  have  been 
designed  for  the  regulation  and  the  control  of  the  modern  electric 
railway.  The  management  will  build  a  double  track  1,300  ft.  long, 
upon  which  experiments  and  tests  may  be  made  of  electric  cars  of 
all  classes.  It  is  proposed  during  the  Exposition  to  conduct  tests 
cf  apparatus  and  secure  data  upon  the  operation  of  electric  railway 
motors  of  all  classes  and  under  all  conditions  that  are  met  with 
in  commercial  service.  A  description  of  the  Transportation  Building, 
together  with  the  division  of  floor  space  for  the  several  departments 
that  will  be  represented  there  and  illustrations  and  plans,  are  given. 
There  is  also  a  description  of  the  Electricity  Building.  A  feature  of 
all  of  the  Exposition  buildings  is  the  fact  that  there  will  be  no 
galleries  in  which  ohibts  will  be  placed,  ample  space  being  furnished 
on  the  ground  floor  for  all  exhibitors. — St.  R'y  Jour.,  November  i. 
and  Jnt.  Ed.,  November. 

Installations,  Systems  and  Appliances. 

Central  Stations  of  Paris. — Eight  pages  of  statistical  tables, 
with  some  descriptive  text.  The  Continental  Edison  Com- 
pany's central  station  at  Saint  Denis  has  at  present  a  capacity  of 
4,400  kw ;  the  transmission  to  Paris  is  made  by  the  three-wire,  direct- 
current  system  at  a  tension  of  2  X  2,200  volts  (.the  descriptive  text 
says  22,200  volts,  which  is  evidently  a  misprint).  Another  company 
has  largely  increased  the  capacity  of  the  plant  at  St.  Ouen,  with 
the  two-phase  system  and  high-tension  transmission  to  several  sub- 
stations in  Paris,  "redressive  transformers"  of  Hutin  and  Leblanc 
converting  the  two-phase  currents  into  direct  current  for  distribu- 
tion in  Paris.  The  use  of  electricity  in  Paris  is  increasing.  At  the 
end  of  1900,  there  were  13,905  arc  lamps  and  1,002,039  incandescent 
lamps  in  use.  Electric  power  is  far  from  being  in  general  use,  but 
electric  eleva(ors  are  being  generally  introduced.  The  statistical 
tables  contain  detailed  information  on  the  equipment  of  the  various 
stations  of  the  different  companies  and  on  the  systems  used,,  but  no 
general  summary  is  given. — L'Ind.  Elec,  Oct.  25. 

Govermng  Rotary  Converters. — An  editorial  reconmiending  a 
method  of  protecting  rotary  converters  from  obtaining  dangerously 
high  speeds  which  will  sometimes  occur  from  a  heavy  inductive 
short  circuit.  The  method  proposed  is  the  introduction  of  a  small 
two-phase  induction  motor,  the  two  circuits  of  which  arc  connected 
one  with  a  scries  transformer  in  the  leads  of  the  rotary,  and  the 
other  to  a  potenti.il  transformer  across  the  line.  So  long  as  there 
is  no  difference  in  phase  between  the  electromotive  force  in  these 
tw<i  circuits,  there  will  be  no  torque  on  the  shaft  of  the  induction 
motor,  but  when  there  is  a  difference  in  the  phases,  the  motor  will 
(end  to  turn  and  it  can  be  so  connected  with  a  circuit-breaker  that 
when  the  difference  in  phase  reaches  a  predetermined  amount  the 
induction  motor  will  open  (he  circuit. — St.  R'y  Jour..  November  i. 
and  !iil   P.d..  November. 

Wires.  Vt'iRiNt;  and  Condiits. 

reference 

Cables.— WatGHox.T?.. — The  first  part  of  a  long  illustrated  paper  on 
(he  manufac(ure  of  cables.— .?ri/.  d.  Ocst.  Jng.  u  Arch.  I'er..  Oc- 
(ober  21. 

El  ectro-Physics  and  Magnetism. 

Nature  of  Posititr  Ions. — Wien. — An  account  of  a  series  of  ex- 
periments on  posi(ive  ions.  If  (he  nega(ive  elec(ron  has  an  invar- 
iable charge  and  a  posi(ive  ion  is  always  a  single  atom  from  which 
."n  elec(ron  has  been  split  off.  it  is  reasonable  to  suppose  that  the 
positive  electron  will  also  have  an  invariable  charge.  It  should, 
therefore,  show  a  <-iiecific  charge  (ratio  of  the  elec(ric  charge  to  the 
mass),  varying  only  wi(h  the  atomic  weight,  and  the  ratio  should 
change  from  one  s\ibs(ance  (o  another  in  a  manner  only  dependent 
upon  (he  known  a(omic  weight  of  the  substance.  The  author  has 
for  somr  time  ende.-.vorcd  to  discover  such  a  regular  variation  in  the 
canal  rays :  biit  all  the  experiments  hitherto  made  '■esult  in  showing 
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that  there  is  no  abrupt  transition  from  one  value  to  another ;  the 
specific  charge  may  be  anything  from  750  to  10  millions;  for  both 
hydrogen  and  oxygen  it  figures  at  about  10,000;  this  would  be  the 
correct  figure  for  hydrogen  in  the  ordinary  electron  theory,  and  the 
author  thought  that  the  same  value  obtained  in  oxygen  might  be 
due  to  impurities  of  hydrogen ;  but  the  purification  of  the  oxygen  led 
to  no  more  decisive  result,  and  it  must,  therefore,  either  be  assumed 
that  the  positive  electron  can  be  bound  to  a  number  of  material 
molecules,  or  that  it  can  be  subdivided. — Ann.  d.  Phys.,  No.  11;  ab- 
sti  acted  in  Lond.  Elec,  November  7. 

Metallic  Films  Obtained  by  Cathode  Projection. — Houllevigue. — 
An  article  on  the  method  of  producing  metallic  films  of  platinum, 
palladium,  iron,  nickel,  cobalt,  copper  or  bismuth  on  glass  or  other 
substances  in  a  vacuum  by  cathodic  projection,  which  method  has 
already  received  practical  application  for  the  pro&uction  of  mirrors 
and  resistances.  The  best  method  is  to  place  the  plate  which  is  to 
receive  the  film,  upon  the  anode,  and  mount  the  cathode  above  it  in 
such  a  way  that  at  a  vacuum  of  a  few  hundredths  of  a  millimeter 
the  dark  cathode  space  just  touches  the  plate.  The  current  first  of 
all  clears  the  cathode  of  occluded  gases.  This  first  process  is  par- 
ticularly long  when  platinum  or  palladium  are  used.  Then  the  sub- 
stances of  the  cathode  itself  is  projected  and  "deposited  partly  upon 
the  glass  plate  and  partly  upon  the  anode."  The  deposits  may  pre- 
sent all  degrees  of  transparency  and  opacity  according  as  to  whether 
the  operation  is  continued  for  hours  or  for  days.  Bismuth  so  de- 
posited does  not  show  any  change  of  resistance  in  a  magnetic  field, 
and  is  therefore  probably  perfectly  amorphous.  Iron  shows  mag- 
netic rotary  polarization,  but  the  author  has  not  besn  able  to  find  the 
■double  refraction  announced  by  Righi. — Comptes  Rendus,  October 
20;  abstracted  in  Lond.  Elcc,  November  7. 

Reflection  of  Cathode  Rays. — Austin  and  Starke. — An  account 
of  experiments  in  which  they  found  that  when  cathode  rays  impinge 
upon  a  sheet  of  metal,  positive  electricity  is  obtained  on  the  metal 
under  certain  conditions.  This  shows  that  besides  the  reflected 
cathode  rays  there  is  a  further  giving  out  of  negative  electricity. 
This  negative  electricity  is  due  to  a  secondary  emission  of  negative 
electrons  by  the  metal  which  is  struck.  These  electrons  have  a 
velocity  of  the  order  of  cathode  rays ;  their  emission  increases  with 
the  degree  of  polish  of  the  reflector,  and  with  the  angle  of  incidence 
of  the  cathode  rays ;  it  disappears  entirely  at  a  vertical  incidence. — 
Ann.  d.  Phys.,  No.  10;  abstracted  in  Lx)nd.  Elec,  October  31. 

Potential  Drop  at  Electrodes  in  Vacuum  Tubes. — Skinner. — An 
account  of  a  continuation  of  his  researches  on  this  subject.  He  had 
formerly  found  that  the  drop  of  potential  is  apparently  caused  by  a 
resistance  encountered  by  the  gas  ion  in  discharging  to  the  metallic 
electrode,  this  resistance  increasing  with  the  velocity  of  impact. 
To  explain  this,  he  conceives  that  the  discharging  ion  must  give 
up  its  kinetic  energy  with  its  charge,  or  before  it  can  give  up  its 
charge.  The  ions  approaching  the  electrode  will  accumulate  at  its 
surface  until  the  resulting  electric  intensity  suffices  to  cause  as  many 
tc  discharge  in  a  given  interval  as  arrive  at  the  electrode  during  the 
same  interval.  Thus  the  drop  of  potential  will  depend  on  the  time 
required  for  the  discharging  ions,  arriving  with  a  definite  velocity, 
to  come  to  rest  at  the  electrode.  He  makes  a  calculation  on  this 
"basis,  and  shows  that  many  of  the  phenomena  are  explained  by  it. 
The  electromagnetic  inertia  of  the  ions  is,  however,  ignored.  It 
■enters  largely  into  the  ma,gnetic  influence  upon  the  drop  of  potential 
at  the  electrodes.  The  magnetic  field,  in  constraining  the  ions,  facili- 
tates their  discharge.^ — Phil.  Mag.,  October;  abstracted  in  Lond. 
Elec,  October  31. 

Influence  of  Becquerel  Rays  upon  Spark  Discharges. — Cantor.— 
An  account  of  some  experiments  on  the  fact  discovered  by  Elster 
and  Geitel  that  the  spark  discharge  of  an  induction  coil  is  influenced 
"by  Becquerel  rays  in  the  same  way  as  it  is  by  ultraviolet  rays.  The 
present  author  shows  that  the  material  of  the  electrodes  is  of  im- 
portance ;  the  spark  between  platinum  electrodes  is  always  provoked 
"by  a  radium  preparation,  but  it  is  not  provoked  on  .substituting 
aluminum  electrodes  for  the  platinum.  Electrodes  of  gold,  silver, 
copper,  brass  and  iron  are  also  sensitive,  but  to  a  smaller  extent 
than  platinum.  The  influence  of  the  electrodes  is  brought  out 
clearly  by  putting  a  suitable  capacity  in  parallel  with  the  spark-gap. 
It  is  found  that  only  the  negative  electrons  are  concerned  in  this 
differential  action  upon  metals.  Another  effect  noticed  by  him  is 
the"  action  of  an  electrostatic  field  surroimding  the  spark-gap  in 
facilitating  the  discharge  between  the  electrodes ;  this  is,  no  doubt, 
another   action   of   the   field   in   modifying   the   distribution   of   free 


electrons  in  the  spark-gap. — Ann.  d.  Phys.,   No.   10;  abstracted  in 
Lond.  Elec,  October  31. 

Magnetization  and  Elasticity. — Honda,  Shimizu  and  Kusakabe. 
— An  account  of  :.n  experimental  investigation  of  the  change  of  the 
modulus  of  elasticity  by  magnetization.  They  found  that  any  sub- 
stance which  undergoes  a  large  change  of  length  by  magnetization, 
also  shows  a  considerable  change  in  its  modulus  of  elasticity.  Soft 
iron  increases  in  elasticity  in  a  magnetic  field,  rapidly  at  first,  and 
quite  slowly  with  fields  higher  than  50  units.  In  weak  fields  there 
is  a  minute  decrease  at  first,  probably  due  to  the  lateral  contraction 
previously  observed.  The  greater  the  load,  the  greater  is  the  increase 
of  elasticity.  Ordinary  steel,  cobalt  and  tungsten  steel  show  the 
same  effect,  but  without  any  initial  depression.  The  latter  is,  how- 
ever, exceedingly  marked  in  nickel. — Phil.  Mag.,  October ;  abstracted 
in  Lond.  Elec,  October  31. 

Electro-chemistry  and  Batteries. 

Electrolytic  Production  of  Metallic  Calcium. — Borchers  and 
Stockem. — The  authors  have  devised  a  process  involving  the  fused 
salt,  which  is  said  to  be  so  simple  that  it  is  not  only  suitable  for 
lecture-room  experiments,  but  also  for  the  production  of  the  metal 
on  a  commercial  scale.  The  temperature  is  a  re  1  heat  above  the 
melting  point  of  calcium  chloride,  but  below  the  melting  point  of 
metallic  calcium ;  the  calcium  is  then  deposited  at  the  cathode  in  a 
spongy  form.  Other  calcium  salts,  especialy  calcium  fluoride,  may 
also  be  used,  but  the  authors  prefer  to  use  calcium  chloride,  because 
it  is  cheap  and  it  has  a  suitable  melting  point.  The  apparatus  used 
by  the  authors  is  illustrated. — Zeit.  f.  Elcktrochemie,  October  2. 

Electrolytic  Production  of  Pure  Strontium. — Borchers  and 
Stockem. — A  short  article  describing  that  with  a  slight  modification 
of  their  calcium  apparatus  they  were  able  to  produce  pure  strontium 
in  large  quantities,  by  electrolyzing  electrically  fused  strontium 
chloride ;  it  is  obtained  in  form  of  fused  globules,  of  about  the  same 
specific  gravity  as  the  bath.  The  apparatus  is  illustrated.  The 
cathode  is  an  iron  rod  passing  up  through  a  cooling  apparatus ;  a 
carbon  cylinder  forms  the  anode;  the  strontium  is  deposited  at  the 
cathode  in  form  of  globules,  which  become  solid  as  they  are  cooled 
from  below.  Strontium  is,  like  calcium,  a  white  metal,  and  just  as 
soft  as  lead. — Zeit.  f.  Elcktrochemie,  October  2. 

Calcium  Carbide  Patents. — An  article  in  which  it  is  said  that  the 
board  of  the  L^nited  Carbide  Factories  of  Nuremberg,  Germany,  "is 
about  to  essay  the  overthrow  of  Willson's  patents  for  the  manufac- 
ture of  calcium  carbide,  in  order  that  Continental  carbide  may  be 
exported  from  Germany  to  the  States."  The  European  and  American 
patent  question  is  discussed  at  some  length. — Lond.  Elec  Rev.,  Oc- 
tober 10. 

reference. 

Electrochemistry  at  the  Dusseldorf  £.r/i;tifjon.— Danneel. — The 
first  part  of  a  long  illustrated  descriptive  article.  The  introduction 
refers  to  the  geology,  minerals,  coal  mining,  ores  and  mining  instal- 
lations in  general,  of  a  few  Western  provinces  of  Germany.  He  then 
discusses  the  exhibits  of  the  Ins*:itute  of  Technology  of  Aix-la-Cha- 
pelle,  and  describes  ."^everal  metallurgical  processes  which  have  been 
v/orked  out  in  its  metallurgical  laboratory,  and  which  will  be  noticed 
here  under  their  respective  headings. — Zeit.  f.  Elcktrochemie,  Sep- 
tember 25. 

Units,  Measurements  and  Instruments. 

The  Function  of  Physical  Instruments. — "Wiener. — An  address  in 
which  he  states  that  "every  new  instrument  and  every  collection  of 
known  instruments  for  a  new  purpose  is  seen  from  the  point  of  vie\T 
of  evolutionary  history  as  a  natural  development  and  extension  of 
our  senses,  as  a  step  forward  in  our  adaptation  to  surroundings,  and 
an  advantage  in  the  struggle  for  existence."  Physical  theory  may  be 
defined  as  a  guide  towards  internal  adapt-'tion  to  external  phenomena. 
"Our  senses  place  us  in  relation  with  certain  happenings  in  what  w'e 
call  the  material  universe."  These  happenings  are  found  to  obey 
certain  regularities  or  "laws."  We  learn  to  interpret  certain  phe- 
nomena as  functions  of  preceding  phenomena  and  postulate  a  "casual 
connection"  between  the  two  sets  of  phenomena.  Further  links  in 
this  connection  are  revealed  by  every  new  sense  we  acquire,  or  by 
every  extension  of  the  scope  of  an  existing  sense.  Thus  our  col- 
lection of  electrical  measuring  instruments  form  our  "electrical 
sense"  and  reveal  previously  unsuspected  links  between  phenomena. 
— Phys.  Zeit.,  October  i  ;  abstracted  in  Lond.  Elec,  October  31. 
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Earth  Inductor.— Tasdis-Chabot.— An  illustrated  description  of 
a  contrivance  which  obviates  the  use  of  sliding  conucts  in  earth 
inductors;  when  an  inductor  is  turned  in  a  magnetic  field,  and  there 
is  no  sliding  or  liquid  contact,  any  wire  making  contact  with  the 
inductor  will  become  twisted,  and  will  disturb  the  indications  by 
thermo-electric  and  other  influences.  This  is  entirely  avoided  by 
the  ne-w  inductor,  which  is  shown  in  the  adjoining  diagram.  It  has 
two  parallel  vertical  coils  a  few  centi- 
meters apart,  and  mounted  on  the  same 
horizontal  axis;  they  also  rotate  about 
the  same  vertical  axis,  but  while  they 
are  thus  rotating,  a  bevel  whetl  B, 
mounted  on  the  vertical  axis  gear  into 
another  mounted  on  the  common  hori- 
zontal axis  A  and  makes  the  inductors 
themselves  revolve  about  the  latter. 
Any  twist  of  the  wire  due  to  rotation 
about  the  vertical  axis  is  completely 
compensated  by  a  countertwist  about 
the  horizontal  axis,  the  two  bevel  wheels 
having  the  same  number  of  teeth.  The 
rotation  of  the  inductors  in  the  vertical 
plane  has  no  influence  upon  the  current 
mduccd  in  them. — Phil.  Mag.,  October; 
abstracted  in  Lond.  Elec,  November  7. 
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Electrolytic  Meter.— A  detailed  description  with  illustrations,  of 
Wright's  electrolytic  meter.— Lond.  Elcc.  Times,  October  16. 

Elcctrograph. — An  illustrated  article  on  the  improved  electrograph 
of  Palmer  and  Mills.— 5"f.  Am.,  November  15. 

Telegraphy,  Telephony  and  Signals. 

Pacific  Cable. — An  article  giving  some  details  concerning  the 
recently  completed  Pacific  cable  from  Vancouver  to  Australia  and 
New  Zealand.  The  total  length  is  7,838  naut.  miles.  The  average 
speed  of  laying  was  iy8  nauts.  per  day.  In  order  that  the  cable  should 
land  only  on  British  territory,  one  of  the  sections — from  Vancouver  to 
I-'anning  Island— had  to  be  given  a  lengfth  of  3,458  nauts,  which  is 
considerable  greater  than  any  other  section  of  cable  yet  laid.  On 
this  account  the  core  had  to  be  given  a  larger  size  than  possessed 
by  the  other  sections.  From  Vancouver  to  Fanning  Island  the 
copper  weighs  600  lbs.  per  naut,  and  the  guttapercha  340  lbs.  per  naut. 
Outside  the  seven  strands  of  the  copper  conductor  of  the  Vancouver- 
Fanning  Island  core  are  four  flat  wires,  which  are  given  a  long  lay 
and  flattened  down  round  the  central  copper  strand.  In  the  second 
section,  from  Fanning  Island  to  Figi,  the  corresponding  figures  are 
220  and  180,  and  in  three  remaining  sections  they  are  all  130  and  130. 
The  armoring  of  the  deep-sea  portion  of  this  cable  consists  of  18 
galvanized  wires  of  No.  14  (0.083  in  ).  each  wire  taped  and  com- 
pounded. Two  tapes  and  compounds  form  the  outer  serving.  A 
table  gives  the  cross  sections  of  the  cables  used  on  various  sections. 
— Ivond.  Elec,  November  7. 

REFERENCE. 

Dusseldorf  Exposition. — Skvfforth. — The  continuation  and  con- 
clusion of  the  illustrated  article  on  the  electric  machines  exhibited 
and  in  operation  .it  tlir  Dn-srldorf  rvim'sitidn — I'.lck.  Zcit.,  October 
30,  November  6. 


New  Books. 


Materials  of  Machines.  Hy  Albert  \V.  Smith.  New  York: 
John  Wiley  &  Sons.  142  pages,  17  illustrations.  Price, 
$1.00. 

The  purpose  of  this  work  is  to  present  the  information  re- 
quired by  the  designer  in  the  selection  of  materials  for  machine 
parts.  Chapters  arc  given  upon  the  metallurgy  of  iron  and 
steel,  the  testing  of  materials,  and  the  properties  and  treatment 
of  cast  iron,  wrought  iron,  .steel,  and  the  alloys.  The  book 
closes  with  a  short  but  valuable  chapter  upon  the  '-election  of 
materials   for  any  specified  service. 

The  treatment  of  these  subjects  is,  within  restricted  limits 
.1^  to  size,  unusually  full.  The  style  is  both  compact  and  clear, 
and  the  work,  as  a  whole,  i.<  an  excellent,  though  brief,  resume, 


so  far  as  the  designer's  needs  extend,  of  a  most  important  sub- 
ject. 

The  value  of  the  book  would  be  increased  materially  by  an 
appendix  containing  summaries  of  the  physical  and  chemical 
characteristics  of  the  metals,  as  recommended  or  required  by 
various  authorities,  government  bureaus,  and  companies,  as, 
for  example,  the  American  Standard  Specifications  for  Steel 
and  those  of  the  War  and  Navy  Departments,  and  leading  rail- 
roads. 


The  Electric  Telephone.    By  Edwin  J.  Houston,  Ph.  D.,  and  A.  E. 
Kennelly,  Sc.  D.     Second  Edition,  Enlarged.     New  York:  Elec- 
trical World  and  Engineer.    453  pages,  152  illustrations.     Price, 
$1.00. 
The  value  of  the  new  edition  of  this  work  is  greatly  enhanced  by 
additional  chapters  on  the  common  battery  system,  visual  signals  and 
loaded  telephone  circuits.     The  chapter  on  common  battery  systems 
vvill  be  particularly  appreciated  as  it  explains  in  simple  language  the 
various  details  connected  with  this  latest  development  in  telephony. 
In  the  chapter  on  loaded  telephone  circuits,  the  principles  are  ex- 
plained of  the  Pupin  system  for  reducing  the  alternation  and  dis- 
tortion of  currents  in  long-distance  telephone  lines  and  in  cables. 


"The  Electrician"  Electrical  Trades'  Directory  and  Handbook 
FOR   1902.     London :   The   Electrician    Printing  and    Publishing 
Company,  Limited.     1,422  pages.     Price,  12  shillings,  sixpence. 
The  twentieth  issue  of  this  valuable  publication  is  maintained  at  the 
high  standard  of  the  past.     No  new  features  are  apparently  intro- 
duced in  this  issue,  but  without  the  biographical  section — now  pub- 
lished separately — it  comprises  1,422  pages  of  text,  almost  half  of 
which  number  are  devoted  to  statistics,  useful  tables,  parliamentary 
and  legal  information,  underwriters'  and  other  rules,  etc.     The  bi- 
ographical section  forms  a  volume  of  138  pages,  and  a  pocket  in  the 
binding   contains    large    folded   charts,   giving   the   data    of    British 
electric  railwavs  and  central  stations. 


Directory  of  Electrical  Societies,  Etc. 


American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

The  Electrical  Trades  Society  (member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Engine  Builders'  Association,  D.  N.  McBricr,  Erie,  Pa ,  Secre- 
tary. Next  meeting  at  Sherry's,  New  York  City.  December  i  and  2. 
1902. 

Interstate  Independent  Telephone  Association,  Secretar>',  E.  M. 
Coleman.  Louisville,  Ky.  Next  meeting,  Chicago,  December  9,  10 
and  II,  1902. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting.  De- 
troit, Mich.,  July  15,  1903. 

National  Electric  Light  Association,  Secretary.  James  B.  Ca- 
hoon,  136  Liberty  Street.  New  York.  Next  meeting.  Chicago,  May. 
1903- 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

Northwf.stern  Electrical  Association,  Secretary,  Thos.  R. 
Mercein.  Milwaukee,  Wis. 

Old-Time  Telegraphers'  and  Historical  Association,  Secre- 
tary. John  Brant.  195  Broadway,  New  York. 

Pennsylvania  State  Street  Railway  Association,  SecreUrj, 
John  Ruth. 

Vermont  Electrical  Association.  Secretary.  C.  C.  Wells.  Middle- 
bury,  Vt. 

U.  S.  Military  Telegraph  Corps.  Secretary  J.  E.  Pettit.  Postal 
Telegraph  Company,  Chicago,  III. 
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Voltage  Regulator. 

The  voltage  regulator  shown  herewith,  made  by  the  Electric 
Specialty  Company,  Kennett  Square,  Pa.,  and  known  as  the 
"Pusey  Regulator,"  is  composed  of  three  working  parts,  name- 
ly, a  beam  controlled  by  a  solenoid  for  making  electrical  con- 
tact; a  reversible  motor  for  working  the  regulator  gear,  and  a 
clutch  attached  to  the  rheostat  and  connected  to  the  gear  by 
means  of  a  long  link  chain.  The  gear  is  operated  by  a  solenoid 
which  makes  immersion  contacts,  one  contact  being  at  each 
end  of  the  beam  and  connected  respectively  to  one  and  the 
other  side  of  the  reversible  motor.  In  series  with  the  working 
solenoid  is  an  electromagnet,  which  so  controls  the  circuit  to 
the  beam  that  no  current  can  pass,  except  when  the  latter  is 
energized.  This  prevents  any  accident  in  case  the  circuit 
through  the  working  solenoid  should  become  accidentally  or 
otherwise  broken.  A  lamp  is  placed  in  series  with  the  working 
solenoid  as  a  resistance. 

The  direct-current  passing  through  the  beam  operates  a  re- 
versible motor,  in  the  circuit  of  which  is  interposed  an  incan- 
descent lamp  as  a  resistance.  The  current  passes  through  a 
spring  and  contact  placed  in  front  of  the  armature  of  the  electro- 
magnet. No  current  can  pass  through  these  contacts,  except 
when  the  magnet  is  energized,  and  it  is  impossible  to  energize 
it  without  energizing  the  working  solenoid,  and  when  in  series 
with  each  other  it  is  impossible  to  energize  one  without  ener- 
gizing the  other. 

The  sensitiveness  of  the  machine  may  be  regulated  by  raising 
or  lowering  the  immersion  contact,  and  it  may  be  set  to  work 
on  a  percentage  of  one-fourth  of  i  per  cent,  or  closer,  if  neces- 
sary. One  prominent  feature  of  the  device  is  its  adaptability 
to  take, care  quickly  of  increased  or  decreased  pressure  caused 
by  increase  or  decrease  of  engine  speed  or  a  heavy  change  of 
load. 

The    reversible    motor   operates    a   train    of   wheels,   which    is 


One  regulator  may  be  so  connected  as  to  work  several  rheo- 
stats or  machines.  The  required  voltage  at  any  given  period 
of  the  load  can  be  governed  as  required  by  means  of  an  at- 
tached choke  coil.  There  is  also  a  compensator  attached  to 
compensate  for  drop  in  the  line  at  different  periods  of  the  load. 
There  are  no  springs,  dash  pots  and  other  small  apparatus  apt 


FIG.    2. — CONTACT-CONTROLLING    DEVICE. 


FIG.   I. — MOTOR  AND  ATTACHMENT  TO  RHEOSTAT. 

connected  to  a  friction  clutch  by  a  link  chain  attached  to  the 
rheostat  arm.  This  clutch  can  be  attached  to  any  rheostat,  and 
to  provide  for  the  possibility  of  the  clutch  working  the  arm  of 
the  rheostat  around  to  a  full  stop,  the  wheel  on  the  clutch  will 
in  that  case  slip,  thus  obviating  damage  to  the  rheostat  arm. 
The  clutch  is  also  arranged  so  that  should  it  be  desired  to  work 
the  rheostat  without  the  clutch,  the  latter  can  be  instantly  dis- 
connected. The  amount  of  friction  required  to  work  the  clutch 
can  be  regulated  by  a  thumb  screw. 


to  get  out  of  order.  The  solenoid  and  beam,  and  the  motor  and 
gear  are  contained  in  two  separate  glass  cases  with  slate  bases, 
and  are  so  arranged  as  to  be  readily  attached  to  any  switch 
board.  No  current  is  taken  except  during  the  time  when  the 
device  is  operating  to  bring  the  pressure  to  a  desired  point.  In 
installing,  nothing  need  be  changed  on  the  switchboard  in  any 
way,  and  the  device  can  be  connected  to  any  rheostat  in  service. 


The  Handiness  of  the  Electric  Motor. 


Through  a  break-down  last  week  in  the  engine  which  runs  the  big 
machine  shops  of  the  Crosby  Steam  Gage  &  Valve  Company's  works 
near  East  Somerville,  Mass.,  the  whole  plant,  covering  three  floors 
45  by  180  in  the  main  building  and  se--eral  separate  shops,  was  sud- 
denly converted  to  an  electric  operating  basis,  on  which  it  will  run 
temporarily,  pending  the  completion  of  repairs  to  the  steam  equip- 
ment. 

The  trouble  was  noted  Monday,  when  it  was  discovered  that  a 
dangerous  crack  had  made  its  appearance  in  the  cylinder  of  the  75-hp 
engine  which  furnishes  power  tc  the  lathes,  drills  and  other  ma- 
chinery with  which  the  shops  are  fitted.  At  once  it  w^as  decided  to- 
install  an  electric  motor,  and  the  work  was  begun  as  rapidly  as  pos- 
sible, in  order  to  have  the  motor  ready  for  use  before  it  became 
necessary  to  shut  down  the  steam  engine,  which  was  allowed  to  keep 
on  running  meanwhile.  By  Friday  morning  a  150-hp  electric  motor 
had  been  installed,  and  all  connections  made  for  taking  current  from 
the  wires  of  the  Charlestown  Gas  &  Electric  Company;  and  that 
morning  it  was  first  used.  The  motor  of  this  size  was  put  in  for 
the  reason  that  it  was  most  readily  obtainable,  and  not  because  its 
full  power  is  needed. 

Now  that  this  opport'.mity  to  observe  the  working  of  an  electrical 
equipment  in  connection  with  the  plant  has  come  unexpectedly,  the 
Crosby  Company  will  take  thorough  advantage  of  it,  and  will  make 
up  figures  showing  the  comparison  between  the  cost  and  effectiveness 
of  the  motor  and  the  steam  engine.  It  is  said  to  be  only  a  question  of 
time  when  the  company  will  adopt  electricity  as  a  permanent  feature 
of  its  plant. 
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Smith   Storage    Battery, 


The  type  of  storage  battery  shown  herewith,  made  by  the  Smith 
Storage  Jiattcry  Gsmpany,  Binghamton,  X.  \.,  dispenses  with  jarsi 
the  lead  plates  themselves  being  utilized  for  holding  the  electrolyte. 
The  gridded  plates  are  formed  into  oblong  trays  with  pointed  bot- 
toms, the  ends  alio  receding  from  the  top  to  the  bottom  so  as  to 
permit  of  nesting.  Any  desired  number  of  trays  can  be  nested  on 
lop  of  each  other,  perforated  separators  of  sheets  of  hard  rubber 
or  other  suitable  material  keeping  the  trays  from  contact  with  each 
other.  When  nested  there  is  sufficient  space  between  the  trays 
to  hold  the  electrolyte,  which  is  as  much  in  contact  with  the 
bottom  of  the  tray  above  it  as  with  the  under  one  which  holds  it. 
This  permits  of  an  equal  chemical  action  upon  the  upper  surface  of 
one  tray  and  the  under  side  of  the  one  above  it. 

In  preparing  the  plates,  the  under  side  of  each  tray  is  chemically 
treated  to  become  oxide,  and  the  upper  side  peroxide  of  lead.  This 
makes  the  upper  side  of  each  tray  the  positive  side  and  the  under  one 
the  negative  side  of  what  in  other  batteries  would  be  a  single  cell. 
The  addition  of  another  tray  to  the  nest  corresponds  to  adding 
another  cell  to  an  ordinary  battery,  and  increases  the  potential  by 
two  volts.  Of  course,  the  bottom  of  the  lower  tray  and  the  inside 
of  the  upper  one  arc  plain  and  are  not  in  contact  with  the  electrolyte. 
A  battery  of  eleven  trays  is  thus  practically  the  same  as  an  ordinary 
one  of  the  same  amperage,  with  ten  cells ;  or  it  can  be  figured  that 
the  voltage  of  the  battery  will  be  twice  the  number  of  trays  minus 
one,  though  for  a  good  share  of  the  time  of  discharge  on  a  normal 
load,  the  potential  is  2.1  volts  per  celL 

One  of  the  battery  terminal,  the  positive,  is  attached  to  the  bottom 
side  of  the  bottom  tray  and  the  other,  the  negative,  to  the  top  of  the 


TRAV    TVI'K    OF    STOR.\C.K    BATTERY. 

Upper  one.  I*"nr  the  use  of  the  entiro  battery  tluTi-  is  no  connection 
between  the  trays  except  llie  electrolyte,  the  use  of  "jumpers,"  be- 
tween the  plates,  as  in  ordinary  batteries,  being  unnecessary.  If 
desired,  any  combination  of  series-multiple  or  multiple-series  con- 
nections can  be  obtained  that  are  possible  with  any  battery.  One 
terminal  can  be  applied  to  the  top  of  any  tray  of  the  nest,  the  other 
to  the  bottom  of  any  other  tray.  The  voltage  will  always  be  twice 
as  much  as  the  difference  between  the  number  of  trays.  Between  the 
top  of  the  second  tiay  and  the  bottom  of  the  fourth  one  gives  four 
volts:  the  l<ip  of  the  third  and  the  bottom  of  the  ninlli.  twelve  volts. 
etc. 

One  of  the  advantages  claimed  for  this  type  is  its  extremely  low 
internal  resistance.  There  are  no  lugs,  soldered  joints  or  loose 
connections,  with  connecting  wires  or  strips  from  plate  to  plate  to 
offer  resistance.  .\\  the  latter  part  (»f  a  discharge  the  current  does 
not  have  to  pass  from  the  lioHom  part  of  the  plate  through  the 
already  discharged  upper  end.  as  in  other  styles  of  battery.  The 
discharge  is  practically  contintions  from  the  entire  surface  of  every 
plate  Another  advantage  is  the  rapid  or  \meven  manner  in  which 
it  can  he  discharj?ed  without  fear  of  buckling  Inasnntch  as  the 
discharge  is  from  the  entire  surface  of  all  of  the  plates,  it  is  claimed 
to  make  little  difference  whether  it  is  accomplished  in  two  or  three 
hours  or  two  or  three  days.  Since  the  discharge  is  from  so  great  a 
surface,  response  is  niade  to  «\iddcn  chances  of  load  with  slijjht 
variation  in  potential.  a;id  the  voItaRc  i<;  maintained  to  a  remarkable 
degree  until  the  battel^'  is  exhausted  Other  claims  ar-  th.it  the 
form  of  the  battery  precludes  possibility  of  the  deposit  of  active 
material  to  form  a  short  circuit  between  the  plates,  as  frequently 
happens  w'th  jar  batteries :  as  the  positive  face  of  the  tray  is  up.  there 
is  no  tendency  for  loosening  of  material :  and   shoiild   that  happen. 


it  simply  rests  in  the  bottom  of  the  tray,  where  it  ca.i  cause  no 
trouble.  Owing  to  dispensing  with  all  jars,  either  of  glass  or  hard 
rubber,  the  weight  of  the  battery  is  decreased  considerably  and  th^ 
cost  much  more.  It  is  possible  to  nest  an  entire  battery  of  any 
number  of  cells  up  to  twenty  or  more. 


Improvement  in  Pendant  Sockets. 


.\n  impro\ement 
illustrated,  has  been 


PENDANT    SOCKET. 

Chicago,  calls  it  the 


in  porcelain  pendant  wtather-proof  socket,  here 
recently  placed  on  the  market.  It  is  designed  on 
the  principle  of  the  petticoat  insulator. 
The  hood  not  only  protects  the  lamp 
from  being  dimmed  by  rain  and  soot,  but 
acts  as  a  very  good  reflector.  Tests  show 
a  marked  gain  in  useful  light  Besides 
the  pendant  type  they  are  made  in 
bracket  styles  for  %-m.  and  f^-in.  pipe, 
and  in  all  styles  with  Edison  or  T-H 
base.  This  gives  such  a  range  of  use- 
fulness for  outdoor  use  that  there  seems 
hardl}'  a  place  where  they  cannot  be 
used  to  great  advantage.  The  manu- 
facturer, the  H.  T.  Paiste  Company,  of 
"P-K  Deep-Grooved." 


New  England  "  Lamp   Socket. 


The  accompanying  illustrations  show  several  forms  of  lamp  sockets 
made  by  the  New  England  Electric  Manufacturing  Company,  of 
Somerville,  Mass.,  and  embodying  improvements  in  construction 
and  design.  The  socket  is  made  with  a  two-piece  porcelain,  it  being 
claimed  that  such  a  construction  is  not  only  superior  in  mechanical 
strength  to  the  one-piece  type,  but  ensures  greater  safety  from  the 
parts  working  loose.  The  working  parts  are  supported  by  two  heavy 
brass  pillars  firmly  held  to  two  porcelain  disks  by  four  screws,  thus 
giving  great  strength  and  rigidity.  With  this  construction  it  is 
claimed  to  be  impossible  ff^r  the  switch  key  and  circuit-breaking 
cam  to  work  loose  and  cause  short-circuiting. 

The  circuit-breaking  cam  is  operated  by  two  bronze  springs,  having 
sufficient  strength  united  with  proper  resistency.  and  gives  an  ex- 
tremely quick  break,  the  length  of  which  between  the  cam  and  oppo- 
site connecting  spring  is  3/16  in.  The  carrying  capacity  is  at  least 
100  cp  oil  a  250-voh  circuit.    The  fibre  linings  are  treate('  by  a  special 


^•|GS.    1.    2    ANP   3. — LAMP   SOCKET. 

process,  which  is  stated  to  prevent  expansion  in  moist  or  contracting 
in  a  dry  atmosphere. 

The  lining  in  the  shell  is  a  tight-fitting  solid  tube  1/32  of  an  inch 
thick,  projecting  1/16  of  an  inch  beyond  the  end  of  the  shell;  it  is 
made  easily  removable,  but  not  loose  enough  to  fall  out  in  ordinary 
handling  when  the  parts  are  removed  for  wiring  The  cap  lining  is 
formed  to  fit  the  cap  and  is  held  in  place  by  lugs  fitting  into  a  groove 
in  the  metal.  .Ml  sockets  are  made  with  bayonet  joints.  It  is  claimed 
that  the  patented  cap  connection  used  is  the  simplest  and  best  means 
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yet  devised  of  positively  locking  the  cap  and  shell  without  binding. 
The  socket  has  been  approved  by  the  several  underwriters'  associa- 
tions. 


Power  Hack  Saw. 


Some  Recent  Installations  of  the  Oerlikon  Machine 
"Works. 


The  Oerlikon  Machine  Works  have  recently  installed  seven  430-hp 
direct-current  generators  in  the  electrochemical  works  of  the  Bussi 
Company,  Italy.  Six  of  these  are  to  be  used  for  the  manufacture  of 
soda  and  calcium  chloride  by  the  electrolytic  method,  and  one  450- 
hp  machine  for  operating  direct-current  motors.  Two  450-hp  Oer- 
likon 3-phase  generators  have  also  been  installed  for  transmitting 
power.     All  of  the  machines  are  driven  by  turbines. 

The  Oerlikon  company  has  also  sold  to  the  Jonsered  Works,  in 
Sweden,  five  530-kw,  3-phase  generators  driven  by  turbines  for  the 
distribution  of  power  for  textile  and  woodworking  machines. 

Another  large  installation  recently  made  by  the  company  is  in  the 
Lake  of  Joux  and  Orbe  power  station,  where  5,000-hp  Escher-Wyss 
turbines  have  been  connected  to  an  equal  number  of  Oerlikon  3- 
phase-single-phase  generators.  The  single-phase  current  is  used  for 
lighting  and  the  3-phase  currents  for  power  distribution.  The  neces- 
sary exciters  have  also  been  supplied  from  the  Oerlikon  Works. 

Another  installation  recently  equipped  by  the  Oerlikon  Company  is 
at  Rauris-Kitzloch,  in  Austria,  for  the  Neuhausen  Aluminum  Com- 
pany. The  generators  in  this  case  are  3-phase,  1,550-kw  machines  of 
12,000  volts  and  45  cycles  direct-connected  to  Escher-Wyss  turbines. 
There  are  also  two  26-kw  direct-current  generators  used  as  exciters. 
The  power  is  transmitted  5  miles  to  a  sub-station  where  six  induc- 
tion 3-phase  motors  are  driven,  each  connected  to  a  560-kw  shunt 
generator. 

The  installations  of  the  company  in  Sweden  also  include  the  instal- 
lation of  five  complete  sub-station  outfits  for  lighting  purposes  m 
Stockholm. 

The  company  is  also  installing  a  large  transmission  system  in 
Selangor,  in  India,  for  a  water-power  plant.  There  are  two  Pelton 
wheels  each  direct-connected  to  a  470-kw,  3-phase  generator  of  6,000 
volts  and  40  cycles.     The  transmission  line  is  11  miles  long. 


A  New  Grinder. 


We  illustrate  herewith  a  new  Gardner  grinder  manufactured  by 
Charles  H.  Besly  &  Company,  10  and  12  North  Canal  Street,  Chi- 
cago.    Having  had  many  inquiries  for  a  machine  with   i8-in.   Jiscs 


IMPROVED   GRINDER. 


somewhat  cheaper  in  price  than  their  regular  grinder,  the  appliance 
shown  herewith  has  been  produced  to  meet  this  demand.  It  ha? 
floor  setting  up  press,  two  i8-in.  spiral  grooved  steel  discs,  two  tilting 
tables,  large  spindle  bearings,  and  improved  countershaft. 


The  power  hack  saw  shown  in  the  illustration  herewith,  made  by 
L.  H.  Olmsted,  HasLrouck  Heights,  N.  J.,  is  claimed  to  be  a  distinct 
improvement  in  several  respects  over  the  usual  tool  of  this  type.  The 
chief  improvements  consist  in  a  construction  which  involves  a  small 
space  to  install,  which  reduces  friction,  and  provides  a  firm  support 
for  the  saw  frame  and  the  saw  guide,  thus  insuring  a  true,  vertical 
cut  through  the  work.  It  also  provides  simple  and  efficient  means 
for  lowering  and  raising  the  saw  to  and  from  the  work  and  for  con- 
veniently adjusting  the  pressure  upon  the  saw,  and  a  swivel  vice  for 


POWER   HACK    SAW. 

holding  the  work,  with  a  pointer  or  indicator  to  move  along  a  seg- 
ment marked  to  indicate  various  angles,  the  work  being  secured  at 
any  angle  desired. 

The  hacksaw  is  secured  in  a  frame,  to  which  is  given  a  horizontal 
reciprocating  motion  by  means  of  a  revolving  crank  and  connecting- 
rod  operating  in  a  plane  parallel  thereto  and  alongside  thereof.  Re- 
ferring to  the  engraving,  5  is  a  stout  post  firmly  fixed  in  bedpiece  A  ; 
a  sleeve  G  embraces  this  post  and  is  adjustable  up  and  down.  To 
this  sleeve  is  firmly  secured  a  horizontal  slideway  upon  which  the 
saw  frame  slides.  The  head  C  moves  on  a  slideway  supported  by 
the  post  /,  and  extends  into  a  deep  vertical  groove  D  in  the  saw  frame. 
The  connecting  rod  connects  the  head  with  the  crank  so  that  when 
the  machine  is  in  motion  the  saw  frame  is  reciprocated  the  same 
whether  in  a  high  or  low  position. 

The  saw  guide  H  is  attached  to  the  sleeve  G  close  to  the  work  and 
is  adjustable  in  all  directions.  This  is  very  important,  as  it  prevents 
the  breaking  of  saws  and  insures  a  true  vertical  cut  in  the  work. 
The  studs  upon  which  the  saw  is  hooked  in  the  reciprocating  fram.e 
hold  the  sides  of  the  saw  in  a  vertical  position  at  all  times  v.-ithout 
adjusting.  It  will  be  observed  that  the  lowering  and  raising  lever  E, 
starting  lever  F,  and  vice-screw  wheel,  are  all  conveniently  located  at 
the  front  of  the  machine.  The  weight  /  is  adjustable  on  the  lever  E 
to  give  ^ny  desired  pressure  on  the  saw,  and  is  secured  by  turning  the 
ball.  No  countershaft  is  required,  there  being  a  clutch  for  starting 
and  stopping  attached  to  the  machine.  It  can  be  placed  under  a 
main  shaft  and  belted  from  a  pulley  or  coupling. 


Hartford  Electrical  Contractors'   Association. 


Electrical  contractors  and  manufacturers  and  dealers  in  electrical 
supplies  in  Hartford,  Conn.,  have  organized  the  Hartford  Electrical 
Contractors'  Association. 


NEWS  OF  THE  WEEK. 


Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET.— Time  money  was  firm  in 
tone  and  a  fair  business  was  done  at  6  a  6J^  per  cent,  for  all  periods. 
On  the  slock  market  there  was  a  tendency  to  recover  against  short 
contracts  and  renewed  operations  on  the  long  side,  due  to  the  casing 
ci  time  money  and  the  pending  developments  concerning  the  alleged 
transfer  of  the  control  of  the  Manhattan  Railway  to  the  subway 
interest  and  the  consequent  rise  in  that  stock  and  the  New  York 
traction  shares  generally.  Metropolitan  Street  Railway,  Metropol- 
itan Securities  stock  and  Brooklyn  Rapid  Transit  showed  great 
strerjgth  due  partly  to  reports  that  these  properties  might  all  be 
involvttl  in  some  deal  with  the  Manhattan.  The  cfifcct  of  these  dem- 
onstrations was  felt  in  the  whole  list.  Amalgamated  Copper  was 
strong  on  covering  and  support  from  insiders.  The  Steel  stocks 
were  quiet,  but  were  the  objects  of  some  renewed  buying  for  in- 
vestment. The  other  industrials  were  quiet.  The  sales  of  Brookh-n 
Rapid  Transit  aggregated  I59.970  shares,  the  range  of  prices  being 
between  SJ'A  and  65,  closing  at  62'  i,  a  net  gain  of  4^S  points.  Met- 
ropolitan Street  Railway  closed  at  i^oy»,  representing  a  net  gain  of 
3>^  points.  This  stock  ranged  between  i.36J^  and  143/4.  the  sales 
amounting  to  67,500  shares.  Manhattan,  as  above  noted,  was  the 
most  conspicuous  slock  of  the  entire  list,  the  sales  aggregating  651.- 
485  shares,  the  price  limits  being  134H  and  I54f4.  closing  at  151.  a 
net  gain  of  i6)i  points.  General  Electric  was  an  exception,  closing 
with  a  net  loss  of  11/2  points,  at  180,  the  trading  being  narrow. 
Wesfinghousc  common  gained  17  jioints.  and  preferred  3K'.  the 
closing  prices  being  207  and  204.  respectively.  Western  Union  is  un- 
changed, at  90.  Commercial  Cable  closed  at  175,  being  a  net  gain 
of  2  points.     Following  are  the  closing  quotations  of  November  25: 

NF.W   YORK. 

Nov.  18.   Nov.  75 
American  Tel    &  C.-«»)lc..    89 
American  Tel.   *   Tel.  ..160 


Nov.  18.  Nov.  2;. 

General     Klectric     178  180 

Hu'lson  River  Tel. 


American    DIM.   Tel 3^  —  ,  Metropolitan    St.    Rv 137^  13? 

Itrooklvn    K.npi'l   Transit.  58/^  61 J4  .N.   E.    Elcc.   Vch.  Trns.  .      »/i«         Vi« 

Commrr.ial  Calile —  —  ^^    Y,'    ^  ^V    J-    '^^' ~  '*< 

Klectru     Iloat     20  so  N-    V.    H.    V.    T.    Co 11  ji'/i 


Klectrii  !l"at 

Electric   Hoat  pfil 35  , 

Electric  I^ad    Re<luc'n..      jH 

Electric    Vehicle     4 

Electric  Vehicle  pM...  10 


N.    Y.    E.    V.    T.    Co. 

37         Tel.   &  Tel.    Co.    Am....  -  -  — 

3^     Western  Union  Tel 88*i  88J< 

4  Westinuhousc    Com i<>7  200 

10         NVestinghousc    pfd 200  206 

BOSTON. 

Nov.  18.  Nov.  25.  Nov.  18.  Nov.  25. 

American    Tel.    &    Te\..i6ty,      l6o?<  Western   Tcl.   &  Tel.   pfd  99  98 

'  '--'Tfid  Telephone  .     -         1*6  Mexican   Telephone    ....      2  2 

Ilium —  —  New    EnR.    Telephone.  ..  135 J4      138 

Irctric     —  —  WestinRhouse     97  100 

,,.-..,,     Icl.    &   Tel....    25  35  Westinnhousc  pfd 103  100 

PHILADELPHIA. 

Nov.  18.  Nov.  25.  Nov.  18.  Nov.  25. 

American    Railway* 53  >4       —  Phila.  Traction    98  98 

Elec.  Storage  Battery...  80  80  Phila.    Electric    8J4         o 

Elec.    Storage    Bat'y   pfd  —  —  Pa.   Elec.  Vehicle   —  — 

Elcc.   Co.  of   America...     9%         '>%  P«-    Elec.    Vehicle   pfd..   —  — 

CHICAGO. 
Nov.  18.  Nov.  »5.  Nov.  18.  Nov.  25. 

Central  Union  Tel —  —        National  Carbon  j>fd —  — 

Chicagn   Edinon   —  —         Northwcat    Elev.    Com..  —  — 

ChicaK'i     ("iiy    Ry sio         an  Union    Traction     15  15 

ChirAKx  Trl     Co —         160  Union     Traction     pfd...   45  45 

National  Carlxin    —  — 

•  Asked 

RAILWAYS  COMPANY  GENERAL— The  Railways  Company 
(iciicral,  which  w.is  org.inizcd  by  W.  W.  Gibbs  in  1899,  has  passed 
from  the  control  of  the  Investment  Company,  of  Philadelphia,  into 
the  han<ls  of  a  group  of  Philadelphia  and  New  York  capitalists, 
headed  by  Evans  R.  Dick.  Practically  no  change  in  the  management 
wiir  ensue.  The  capital  of  the  company  is  $1,200,000,  the  par  value  of 
shares  is  $10.  and  the  last  recorded  sales  were  at  41-4.  Evans  R.  Dick 
co.itiniies  as  president  and  John  J.  C"o!!icr  as  secretary  and  treasurer. 
Mr.  Collier  says  of  the  change:  "The  future  of  the  company  will 
be  unaffected  by  the  transfer.  The  Investment  Company  of  Phila- 
delphia has  simply  sold  out  its  interest  in  the  Railways  Company 
(leneral,  consisting  of  42,200  shares  out  of  120,000,  to  a  syndicate  of 
New  York  and  Philadelphia  men.  headed  by  Evans  R.  Dick.  It  is 
the  belief  of  the  management  that  the  company  will  be  strengthened 
rather  than  weaketied  by  the  deal,  the  members  of  the  purchasing 
syndicate  being  chiefly  men  now  connected  with  the  cotnpany."  The 
flectric  interests  of  the  Railways  Company  General  are  chiefly  in 
ilic  vicinity  of  Williamsport.  Pa.;  Elmira.  N.  Y.,  .md  in  Michigan. 
These  properties  have  been  gradually  improved,  and  it  is  the  inten- 
tion of  tlie  ptirchasers  to  develop  and  extend  them  by  tneans  of  ad- 
(litioii.il  capital. 


SOUTHERN  CALIFORNIA  LIGHTING  COMPANIES.— 
Several  electric  light  and  power  companies  in  Southern  California 
are  to  be  consolidated.  The  principal  plants  which  will  be  included 
in  a  new  company  are  those  at  Los  Angeles,  Pasadena,  Santa  Anna, 
and  Redlands.  The  new  company  will  probably  be  known  as  the 
Edison  Electric  Light  Company  of  Southern  California.  The  au- 
thorized capital  stock  of  the  new  company  will,  it  is  said,  be  $10,000,- 
000.  Some  of  the  bonds  of  the  company  have  been  subscribed  for 
by  Eastern  capitalists.  The  present  capacity  of  the  plants  which  are 
to  be  combined  is  12,000  horse-power.  This  is  to  be  increased  to 
four  times  its  present  power.  It  is  expected  that  some  of  the  power 
will  come  from  the  Kern  River  and  the  Santa  Anna  Cafion,  from 
which  it  will  be  distributed  by  transmission  lines.  One  million  five 
thousand  20-year  5  per  cent,  bonds  are  to  be  issued  immediately,  and 
have  been  purchased  by  an  Eastern  syndicate  of  bankers,  consisting 
of  N.  W.  Harris  &  Company,  Rollins  &  Sons  and  Perry,  Coffin  & 
Burr.     Other  details  have  already  appeared  in  these  pages. 

THE  ELECTRIC  SPECIALTY  COMPANY,  of  Chicago,  on  No- 
vember 7  increased  its  capital  stock  to  $500,000  and  intends  to  equip 
a  large  new  plant  to  manufacture  staple  electrical  goods,  together 
with  several  patented  specialities  it  has  acquired.  The  directors  of 
the  company  are  H.  G.  Willard,  A.  Montgomery  Ward,  Charles  E. 
Felt,  D.  .Xvery  Kimbark  and  John  G.  Elliott,  a  combination  of  busi- 
ness push,  conservatism  and  electrical  and  mechanical  talent.  Messrs. 
I'elt  and  Kimbark  were  for  some  time  connected  with  the  Pullman 
Company,  and  have  devised  many  improvements  in  electrical  appara- 
tus for  use  on  railroad  trains  as  well  as  specialties  of  wider  applica- 
tion. Among  other  things,  the  Electric  Specialty  Company  made 
the  train-connecting  switch  for  electrically  lighted  trains,  which  was 
recently  adopted  on  the  overland  limited  trains  from  Chicago  to  the 
Pacific  coast. 

DIV'IDENDS. — The  directors  of  the  National  Lead  Company  have 
declared  the  regular  quarterly  dividend  of  iH  per  cent,  on  the  pre- 
ferred stock.  The  dividend  is  payable  December  15.  The  directors 
of  the  .\merican  District  Telegraph  Company,  of  Brooklyn,  have 
declared  the  rcguhr  semi-annual  dividend  of  3'j  per  cent.,  payable 
December  lo. 

THE  TACOMA  DEAL  VALID.— In  a  lengthy  decision  handed 
down  in  the  Chancery  Court,  Vice-Chancellor  Emery,  of  New  Jersey, 
has  refused  to  grant  an  injunction  restraining  the  Tacoma  Railway 
&  Power  Company  from  selling  out  to  the  Seattle-Tacoma  Inter- 
urban  Railway  Company  for  $700,000. 

BUFFALO  BELL  TELEPHONE  INCREASES  CAPITAL.— 
The  capital  stock  of  the  Bell  Telephone  Company,  of  Buffalo,  was 
increased  from  $5,000,000  to  $10,000,000  at  a  meeting  of  the  stock- 
holders on  November  15. 


Commercial   Intelligence. 

THE  WEEK  IN  TR.XDE— Favorable  conditions  continue  in  the 
trade  situation.  The  mild  weather  is  restricting  the  movement  of 
winter  retail  goods  and  delaying  collections  at  a  few  points,  but  on 
the  other  hand  it  is  favorable  to  the  cotton  crop,  and  enables  the 
railroads  to  make  a  better  fight  against  the  prevailing  freight  con- 
gestion. In  financial  circles  the  tone  is  better.  From  Western  centers 
come  reports  that  money  has  ceased  to  flow  to  the  country  and  that 
the  return  movement  has  begun.  Export  trade  returns  look  better 
than  earlier  reports  foreshadowed.  There  will  probably  be  a  heaN-y 
distribution  in  Christmas  goods,  and  spring  business  is  in  a  more 
forward  condition  than  in  previous  years.  The  business  of  the  coim- 
try  offered  to  the  railroads  is  so  large  that  new  measures  must  be 
devised  to  meet  the  new  conditions.  At  several  centers  fuel,  iron  and 
steel  cannot  be  delivered  to  consumers  on  account  of  the  freight 
blockades.  Gross  railway  earnings  for  the  first  half  of  November 
show  gains  of  fully  8  per  cent,  over  the  same  period  last  year,  while 
returns  for  the  nine  months,  despite  the  inany  disturbances  in  trade, 
show  increases  of  5  per  cent,  in  gross  receipts  and  nearly  as  large 
net  returns  as  one  year  ago.  Anthracite  is  moving  to  market  as 
rapidly  as  it  is  mined  and  railroad  facilities  will  allow.  The  iron 
situation  is  somewhat  stronger  than  a  week  ago;  Western  steel  rail 
mills  are  reported  to  have  sold  practically  their  entire  IQ03  production. 
Plate  and  structural  material  are  also  heavily  sold  ahead,  the  latter 
being  quite  active.  The  copper  market  was  weak  and  prices  fell  off 
somewhat :  offerings  were  large  but  the  demand  was  slight.  Lake 
declined  to  it. 40c.  a  11.60c.  for  spot  to  February.  Electrolytic  and 
casting  stock  for  the  sam:  delivery  are  quoted  at  11.25  a  11.40c..  and 
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standard  is  nominally  io.62j^c.  The  number  of  business  failures 
for  the  week  ending  November  20,  as  reported  by  Bradstreefs,  was 
201  against  205  the  week  previous  and  223  the  same  week  last  year. 

INDUCTION  MOTORS  IN  WOOD  WORKING.— An  inter- 
esting example  of  the  application  of  induction  motors  to  the  drFving 
of  shop  machinery  is  afforded  by  the  plant  of  Wm.  Demuth  &  Com- 
pany, Hrooklvn.  N.  Y.,  manufacturers  of  tobacco  pipes  and  walking 
sticks.  The  plant  is  situated  in  East  New  York  and  consists  of  a 
three-story  brick  factory,  200  by  600  ft.,  and  a  small  brick  power 
house  building.  The  original  intention  of  the  operators  of  the  es- 
tablishment was  to  make  use  of  direct  current  from  the  distribution 
system  of  one  of  the  Brooklyn  power  companies,  but  a  polyphase 
alternating  system  was  finally  installed,  including  two  Westinghouse 
two-phase  compensated-field  alternators,  driven  by  Corliss  and  Ball 
&  Wood  engines,  having  a  close  speed  regulation.  Excitation  is  fur- 
nished by  small  multipolar  dynamos  driven  from  the  main  generator 
shafts.  The  switchboard  contains  three  panels  for  generators  and 
feeders.  The  main  power  system  operates  at  220  volts  and  all  motors 
are  wound  for  this  pressure.  Lighting  is  also  supplied  from  the  two- 
phase  mains,  special  balancing  transformers  being  introduced  be- 
tween the  220-volt  leads  for  the  purpose  of  furnishing  a  iio-volt, 
three-wire  lighting  service  and  equalizing  unbalanced  loads  upon  the 
lighting  system.  Motive  power  in  the  factory  is  furnished  by  14 
Westinghouse  induction  motors,  varying  in  capacity  from  5  to  20  hp. 
The  majority  of  these  motors  are  mounted  overhead  upon  wooden 
sleepers  bolted  to  the  beams  of  the  floor  above.  They  require  no  care 
further  than  an  occasional  replenishing  of  the  oil  wells.  Many  of 
the  motors  operate  in  an  atmosphere  heavily  laden  with  wood  dust 
from  the  wood  working  machinery  and  are  completely  covered  with 
this  oil-soaked  dust,  but  show  no  injury.  The  motors  are  belted  to 
short  line  shafts  which  in  turn  drive  various  types  of  belted  ma- 
chinery, including  turning  and  mounting  lathes,  circular  and  band 
saws,  buffers,  blowers,  drills  and  machine  shop  tools.  The  motors 
are, started  at  a  reduced  voltage  by  means  of  Westinghouse  starting 
coils  and  when  near  synchronous  speed  are  thrown  directly  upon  the 
220^volt  system.  The  power  equipment  has  been  in  operation  for 
over  one  year,  and  has  been  thoroughly  satisfactory  in  every  respect. 

SOME  C.  &  C.  ORDERS.— The  C.  &  C.  Electric  Company,  of  143 
Liberty  Street,  report  receipt  of  numerous  orders  for  large  motors 
and  dynamos.  A  225-kw  generator  has  been  ordered  for  power  trans- 
mission purposes  in  the  new  Frazer  &  Chalmers  Chicago  shops  of 
the  Allis-Chalmers  Company.  The  Lambert  Hoisting  Engine  Com- 
pany, 85  Liberty  Street,  is  erecting  new  shops  at  Newark,  N.  ]., 
which  will  be  equipped  with  a  loo-kw  and  a  7S-kw  C.  &  C.  generator, 
directed-connected  to  engines,  being  built  at  the  Phoenix  Iron  Works, 
Meadville,  Pa.  These  machines  are  intended  to  be  utilized  for  both 
light  and  power.  The  new  apartment  house  under  construction  by 
W.  H.  Livingston,  at  137  West  Forty-seventh  Street,  New  York,  will 
have  a  75-kw  direct-connected  generator  and  a  50-kw  one  for  light 
and  power  purposes.  One  50-hp  and  a  30-hp  motor  have  been  ordered 
for  operating  blowers  in  St.  Patrick's  Cathedral,  New  York.  The 
Park  Manufacturing  Company,  of  Chicago,  has  requisitioned"  for 
seven  special  motors  of  10  hp  each,  which  are  to  be  used  for  charging 
furnaces  in  the  plant  of  the  Illinois  Steel  Company.  The  Lister 
Agricultural  Chemical  Works,  of  Newark,  N.  J.,  has  ordered  a  35-hp 
motor  for  power  use,  being  the  sixth  order  received  from  this  source. 
The  St.  Louis  Water  Works,  of  St.  Louis,  Mo.,  has  sent  an  order  for 
a  iS-hp  series  parallel  equipment  for  use  in  a  dredge.  The  Allentown, 
Pa.,  rolling  mills  are  to  be  installed  with  four  motors  of  30  hp  each. 
Another  order  just  received  calls  for  50  hp  and  a  35-hp  motor  for 
shipment  to  the  Buchanan  &  Smock  Lumber  Company,  of  Asbury 
Park,  N.  J.  These  machines  will  be  used  for  general  power  and 
driving  a  planing  mill.  The  new  Horn  &  Horn  restaurant  building 
in  Philadelphia  is  to  be  installed  with  two  6o-kw  C.  &  C.  generators, 
to  be  direct-connected  to  90-hp  engines,  to  be  supplied  by  the  New 
York  Safety  Steam  Power  Company,  of  113  Liberty  Street,  New 
York.  This  outfit  will  be  used  for  lighting.  A  large  new  office 
building  now  under  construction  in  Columbia,  S.  C,  is  to  be  installed 
with  two  50-kw  C.  &  C.  generators,  which  will  be  direct-connected, 
for  lighting  purposes,  to  75-hp  engines,  to  be  manufactured  by  the 
Ridgeway  Dynamo  &  Engine  Company. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Phila- 
delphia, has  recently  closed  a  contract  with  the  Baltimore  &  Ohio 
Railroad  Company  for  the  installation  of  a  second  battery  of  Chloride 
accumulators  to  be  operated  at  the  Mt.  Royal  entrance  of  ti'ie  Balti- 
more &  Ohio  tunnel,  Baltimore.  The  first  battery  was  installed  in 
November,  1900,  in  a  building  which  was  designed  for  the  installation 
of  two  batteries ;  and  the  second  battery  is  put  in  as  the  result  of  the 
successful  service  which  has  been  obtained  from  the  original  plant. 
The  Baltimore  &  Ohio  Railroad  Company  has  completed  its  plans 
for  the  electric  haulage  throu<jh  the  tunnel  of  both  its  freight  and 
passenger  trains,  and  for  this  purpose  has  contracted  for  two  electric 
locomotives  of  approximately  double  the  capacity  of  the  ones  now 
in  service.  The  demand  which  will  be  occasioned  by  this  increased 
service  necessitated  a  corresponding  increase  in  the  power  equipment, 


and  it  was  decided  that  the  best  way  of  obtaining  this  was  by  the  in- 
stallation of  another  battery.  Before  the  first  battery  was  installed, 
the  load  required  at  times  the  operation  of  three  500-kw  generators. 
On  the  installation  of  the  original  battery  this  number  of  generators 
was  reduced  to  one,  and  it  is  estimated  that  even  with  the  increased 
service  of  the  heavier  locomotives  and  the  more  frequent  trips,  the 
larger  capacity  in  battery  output  will  still  admit  the  entire  work 
being  done  by  the  same  generator.  Three  hundred  and  twenty  cells 
of  Chloride  accumulators  will  be  operated  in  parallel  with  the  original 
battery,  giving  a  total  battery  output  of  2,500  amperes. 

BIG  SHAW  ELECTRIC  CRANE  CONTRACTS.— Manning, 
Maxwell  &  Moore,  New  York,  have  just  been  awarded  a  big  contract 
for  the  furnishing  of  electric  traveling  cranes  to  be  installed  in  the 
new  shops  at  McKees  Rocks,  Pa.,  of  the  Pittsburg  &  Lake  Erie  Rail- 
road. The  contract  calls  for  one  120-ton  crane,  with  double  trolley 
to  operate  on  a  65-foot  span ;  one  crane  of  30-ton  capacity ;  one  of 
lo-ton  and  another  of  7J^-ton  capacity.  Five  electric  motors,  having 
an  aggregate  capacity  of  225  hp,  will  operate  the  120-ton  crane  and 
nine  motors  varying  from  5  hp  to  35  hp,  in  all  175  hp,  will  be  utilized 
for  driving  the  three  others.  Another  important  crane  contract  requi- 
sition for  cranes  having  a  combined  capacity  of  145  hp,  which  will 
serve  as  equipment  in  the  new  shops  of  the  Pennsylvania  Railroad  at 
Wilmington,  Del.  There  w  ill  be  two  cranes  of  65  tons  each,  with  aux- 
iliary hoists.  The  span  will  be  76  feet.  Two  15-ton  cranes  will  also 
be  installed.  The  span  for  these  cranes  will  be  47  feet.  To  work  these 
machines  fourteen  motors  varying  from  5  hp  to  65  hp,  and  .repre- 
senting a  combined  capacity  of  350  hp,  will  be  used.  The  cranes  will 
h'.t  built  by  the  Shaw  Electric  Crane  Company,  Muskegon,  Mich. 

POWER  FROM  THE  PUYALLUP.— Some  details  have  already 
been  given  in  this  department  as  to  the  plans  of  the  Pierce  County 
Improvement  Company  and  Stone  &  Webster  for  developing  elec- 
trically the  power  of  the  Puyallup  River,  which  has  its  origin  in  the 
Glacier  of  Mount  Ranier,  State  of  Washington,  and  flowing  northwest 
empties  into  Puget  Sound  near  Tacoma.  A  dam  will  be  thrown 
across  the  river,  the  water  diverted  and  carried  by  flume  and  ditch  a 
distance  of  10^4  miles,  and  will  discharge  into  1  fore  bay.  Two 
steel  pipes  leading  to  the  power  house  will  give  a  head  of  850  feet. 
The  power  house  will  be  of  brick,  and  will  contain  four  impulse 
wheels  directly  connected  each  to  a  3, 500-kw  generator,  whose  current 
will  be  delivered  to  transformers  at  2,300  volts  alternating  and 
stepped  up  to  40,000  to  50,000  volts,  to  be  transmitted,  to  Tacoma  and 
Seattle,  30  and  40  miles  from  the  power  station.  By  January,  1904, 
it  is  hoped  to  develop  20,000  hp. 

THE  VILTER  MANUFACTURING  CO.,  builder  of  refrigerating 
and  ice-making  machinery,  engines,  etc.,  Milwaukee,  Wis.,  has  re- 
cently closed  contracts  with  the  following  parties  for  Corliss  engines : 
Gutmann  &  Company,  Chicago,  111.  (second  order),  24x42;  Wausau 
Paper  Mills,  Brokaw,  Wis.,  tandem  compound,  15X30.X42;  Louisiana 
Central  Lumber  Company,  Clarks,  La.,  24x48;  Wm.  Henning,  Vin- 
egar Works,  Chicago,  111.,  14x30;  Lamar  Light  &  Water  Company, 
Lamar,  Mo.,  16.X30;  City  Water  &  Light  Department,  Fort  Atkinson, 
Wis.,  18x36;  Ewart  Building,  Chicago,  111.,  20.X42;  Warner  Starch 
Company,  Waukegan,  111.,  twin  28x48;  Hilgen  Manufacturing  Com- 
pany, Cedarburg,  Wis.,  20x42;  Rock  Island  Sash  &  Door  Works, 
Rock  Island,  111.,  30x48;  American  Candy  Company,  Milwaukee, 
Wis.,  18x36;  Boland  &  Gschwind  Company,  Limited,  New  Orleans, 
La.,  20x42,  17x42,  22x42 

MACY'S  NEW  STORE  at  West  Thirty-Fourth  Street  and  Herald 
Square,  New  York  City,  contains  thirty-three  hydraulic  elevators, 
four  electric  escalators,  with  a  carrying  capacity  of  40,000  persons  an 
hour;  six  iron  and  m  i-ble  stairways,  eleven  water-tube  boilers  of 
3,500  hp,  and  thirty  parcel  conveyors.  In  the  building  there  are  1.400 
inclosed  arc  and  15,000  incandescent  lamps.  Power  is  distributed  by 
eighty  electric  motors,  ranging  from  one-half  to  100  hp.  The  switch- 
board is  ten  feet  in  height  and  forty-two  f*t  in  length,  made  of 
Tennessee  marble.  There  is  also  a  large  "interior"  telephone  system, 
and  arrangement  whereby  fire  alarms  can  be  sent  in  from  any  point. 

BALL  ENGINE  ORDERS.— The  Chartier  Brewing  Company, 
Carnegie,  Pa.,  has  recently  purchased  a  direct-connected  unit,  con- 
sisting of  engine  built  by  the  Ball  Engine  Company,  which  is  direct- 
connected  to  a  30-kw  Westinghouse  generator.  The  Northern  Elec- 
tric Manufacturing  Company,  of  iVIadison,  Wis.,  has  recently  placed 
in  operation  a  125-hp  engine,  built  by  the  Ball  Engine  Company,  Erie, 
Pa.,  which  is  direct-connected  to  a  Northein  75-kw  generator. _  The 
city  of  Fayetteviile,  N.  C,  has  recently  installed  a  125-hp  engine  in 
its  electric  riant.    The  Ball  Engine  Company  supplied  the  engine. 

BOILER  ORDERS.— The  Babcock  &  Wilcox  Company,  of  85 
Liberty  Street,  has  a  contract  from  the  Cincinnati  Traction  Company 
for  4,000  hp ;  also  for  1,200  hp  of  boilers  to  be  installed  by  the  Paxteng 
Electric  Company,  of  Harrisburg,  Pa.,  and  9,250  hp  for  the  Metro- 
politan Street  Railwav  Company,  Kansas  City,  Mo. 

ALLIS-CHALMERS  COMPANY,  of  Chicago,  reports  a  number 
of  large  engine  sales  for  October,  including  a  32  and  64  by  60  vertical 
cross  compound  direct-coupled  Reynolds-Corliss  engine  to  the 
Chicago  Edison  Company. 
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THE  TELEPHONE. 


WASHINGTON,  D.  C— The  Chesapeake  and  Potomac  Telephone  Company 
lias  been  authorized  to  lay  a  conduit  from  the  proposed  manhole  at  Twelfth 
and  H  Streets  to  Fourteenth  Street  and  New  York  Avenue  northwest. 

WASHINGTON,  D.  C— Comptroller  Traccwcll  has  authorized  Lieut.  Col. 
Charles  J.  Allen  to  pay  the  Chesapeake  and  Potomac  Telephone  Company  for 
the  uvr  of  a  telephone  at  the  statutory  rate  of  $50  a  year  and  accept  the  com- 
pany's receipts  marked  "under  protest"  until  the  courts  decide  whether  the  act 
of  Congress  regulating  telephone  rates  is  valid.  The  engineer's  office  paid  $125 
a  year  for  a  telephone  until  June  30,  1898,  when  the  act  regulating  rates  at 
$50  in  the  District  became  effective.  Since  then  no  payments  have  been  made 
because  the  company  has  refused  to  accept  them  at  the  statutory  rate.  The 
company  now  desires  to  collect  the  $50  a  year  and  give  receipts  marked  "under 
protest"  to  protect  it  in  case  the  courts  decide  in  its  favor.  The  comptroller 
says  in  hit  letter  to  Lieut.  Col.  Allen  that  credit  will  be  given  for  such  paymenu. 
but  that  he  must  not  be  understood  as  sanctioning  any  agreement  as  to  fur- 
ther payments  conditional  on  the  law's  being  held  invalid.  This  question  is  to 
be  left  open  to  future  decision. 

ORLANDO,  FLA. — The  City  Council  has  granted  a  franchise  to  the  Sanford 
Ixing  Distance  Telephone  Company  to  erect  a  line  in  this  city. 

BOISK,  IDAHO.— The  strike  of  ntany  of  the  employees  of  the  Rocky  Moun- 
t.iin  DclI  Telephone  Company,  which  has  been  on  in  this  city  for  several  weeks, 
was  declared  off  on  Nov.  4.  It  was  for  $3.25  a  day  of  nine  hours  in  lieu  cf 
,1  monthly  sliding  rate.  An  increase  in  the  monthly  salaries  of  the  toll  road 
men  was  also  applied  for.  These  concessions  were  granted  and  the  adjustment 
was  in   effect   a  complete  victory   for  the   union   men. 

SUTTKR,  ILL. — The  Farmers"  telephone  line  will  be  built  from  Sutter  to 
Warsaw. 

KLLIOTT,  ILL. — The  Dix  Telephone  Company  has  increased  its  capital  from 

IS.OOO    to   $6,000. 

NEWTON,  ILL. — The  Jasper  County  Mutual  Telephone  Company  has  in- 
creased its  capital   from  $5,000  to  $10,000. 

DANVILLE,  ILL. — The  city  council  has  granted  the  Vermillion  County 
Teleiihone  Company  a  franchise  to  construct  a  line  here. 

ROCKFORD,  ILL. — The  Home  Telephone  Company  now  has  1,000  tele- 
phones installed  and  is  thus  up  to  the  number  required  by  its  franchise  as  called 
for  by  tlir  rity  ordinance  before  compensation  can  be  charged. 

CHICAGO,  ILL. — The  Chicago  Telephone  Company  gained  2,940  subscribers 
in  October.  This  means  a  total  of  57,000  subscribers,  or  30  per  cent  more  than 
in  any  previous  month.  The  total  aggregate  gain  in  the  last  two  years  has  been 
about  29,000  subscribers.  It  is  understood  that  in  spite  of  the  reduction  in 
downtown  rental  rcecipts,  which  cut  off  about  $4,000  weekly  from  the  com- 
pany's earnings,  the  receipts  from  the  5-cent  slot  machines — about  $20,000 
weekly — show  net  increases. 

RICHVIKW,  ILL. — W'lliam  Rixman,  of  Irvington,  owner  of  a  telephone 
system  extending  from  New  Minden  and  Hoylcton  to  Walnut  Hill,  III.,  and 
E.  Knapp,  district  manager  of  the  Central  Union  Telephone  Company  of  Cen- 
tralia,  III.,  have  commenced  putting  up  a  telephone  line  from  Irvington  to 
Ashley.  It  will  give  the  patrons  free  use  of  the  Central  Union  lines  from 
Kichvicw  to  .'Nshley,  Irvington  and  Centralia  and  over  the  Rixman  line  to  points 
iiipntioned,  making  a  total  of  about  900  telephones.  Few  farm  house-,  between 
tlicvr    points    are    without    telephones. 

WARASH,  INI). — The  Waliash  Logansport  Telephone  Company,  of  In- 
diana, is  ready  to  contract  for  the  construction  of  a  new  line  on  the  north 
side  of  the  river,  between  this  city  and  Peru,  to  Ix:  used  exclusively  for  through 
business. 

TERRK  HAUTE,  IND.— The  Xinloch-Long  Distance  Company,  of  St.  Louis, 
IB  building  its  line  to  this  city  where  a  connection  will  be  made  by  the  New 
Long-Dislance  Company,  of  Indiana.  The  Kinloch  Company  is  now  within  a 
few  miles  of  Tcrrc  Hanle  atnl  President  .Sberrin,  nf  the  New  compa-iy.  says  the 
Missouri  connection  will  m  made  in  a  short  time. 

NEW  ALBANY,  IND.— The  Independent  I^ng  Distance  Telephone  Company 
I1.1S  filed  a  mortKAge  for  $1,000,000  to  the  National  Trust  Company,  of  I^uis 
ville.  The  mortsage  includes  the  franrhises  of  seventeen  long  distance  com- 
panies in  Kentucky  and  Indiana  and  the  switchboard  of  the  new  independent 
company  in  lA>uisvillc,  which  reienlly  secured  control  of  the  independent  system 
in  the  city. 

PORTLAND.  IND— Telephone  men  from  Ft.  Wayne.  Decatur.  Munrie, 
Winchester  and  Portland  met  here  recently  and  discusse<l  plans  for  the  organ- 
ization of  a  company  with  large  capital  for  the  construction  of  telephone  plants. 
All  interested  were  reticent,  hut  it  is  known  that  the  company  will  have  a 
capital  slock  of  several  hundred  thousand  dollars  and  will  give  its  attention  to 
building  plants  in  the  West.  It  i*  stated  that  the  Indiana  and  Ohio  fields  will 
not  be  invaded,  but  operations  will  he  confined  to  States   farther  West. 

IOWA  FALLS.  lA. — The  Central  Telephone  Company  is  extending  its  sys- 
tem throughout  the  counties  of  Hardin,  Franklin  and  Wright.  The  exchange 
here  is  headquarter*  for  twel\T  telephone  lines,  running  in  every  direction, 
and  with  about  200  telephones  on  the  rural  lines. 

WESTHROOK.  ME— The  Westbrook  Telephone  Company  has  been  granted 
a  telephone   fr.inchise  at  this  place. 

MINN1'.ISK.\,  MI.NN — .\  local  telephone  company  has  heen  organized  here. 
M.   A.  Calliib.m.  .\.   Drenkhahn  and  J.  Peshon  are  interested. 


MINNEAPOLIS,  MINN. — The  Interurban  Telephone  Exchange  Company,  of 
Holmes  City,  Douglas  County,  has  increased  its  capital  from  $10,000  to 
$100,000. 

FERGUS  FALLS,  MINN. — The  Fergus  Telephone  Company,  of  Fergus 
Falls,  increased  its  capital  stock  from  $10,000  to  $100,000,  of  which  $75,000  is 
to  be  preferred  stock,  drawing  6  per  cent  interest.  The  stock  is  never  to  exceed 
75  per  cent,  of  the  tangible  assets. 

CENTERVILLE,  MO. — The  Reynolds  County  Telephone  Company,  of  this 
city,  has  increased  its  capital  stock   from  $1,000  to  $2,000. 

ST.  JOSEPH,  MO. — A  meeting  of  members  of  the  Missouri  River  Inde- 
pendent Telephone  Association  and  represcnutives  of  farmers'  mutual  com- 
panies from  surrounding  counties  was  held  here  recently  to  consider  plans  for 
giving  the  mutual  company  the  benefit  of  connection  with  independent  lines  en 
terms  advantageous  to  both.  About  thirty  stockholders  interested  in  various 
telephone  enterprises  were  in  attendance  at  the  meeting.  E.  H.  Ralston,  cf 
Maitland.  is  president  of  the  association,  and  L.  N.  Fry,  of  Grant  City,  secreury. 

BEATRICE,  NEB— An  independent  telephone  system  is  being  installed  at 
this  place. 

ELGI.N,  NEB. — The  Antelope  County  Mutual  Telephone  Company  has  been 
organized  at  this  place. 

HASTINGS,  NEB. — The  Adams  County  Telephone  Company,  capital  $30,000, 
has  been  incorporated  here.  Incorporators:  J.  H.  Lyman,  A.  L.  Oarke,  W. 
II.  Ferguson  and  others. 

BENNEl",  NEB. — The  Bennet  Telephone  Company,  of  Bennett,  Lancaster 
County,  has  incorporated,  with  a  capital  stock  of  $10,000.  The  incorporators 
are  G.   W.   Eggleston,  A.   L.   Bergthol  and   E.   A.   Vanderlip. 

NEW  YORK.  N.  Y. — The  New  York  and  New  Jersey  Telephone  Company 
has  completed  the  work  of  constructing  the  subway  in  the  Borough  of  Rich- 
mond, and  there  is  now  an  unbroken  line  from  Mariners'  Harbor  to  Oifton. 
The  work  of  d-awing  the  cables  and  making  the  necessary  connections  with  sub- 
scribers is  being  done  by  a  large  force  of  men.  As  soon  as  this  is  done  the  com- 
pany will  proceed  to  remove  the  wires  from  the  poles  and  chop  down  many  of 
the  latter.  Distributing  poles  will,  however,  be  maintained  at  intervals  through- 
out the  island.  The  work  has  been  done  under  the  direction  of  Deputy  Com- 
missioner G.  S.   Schofield. 

ROSEWOOD,  OHIO.— The  Champaign  Telephone  Company  has  been  or- 
ganized, with  a  capital  of  $1,500,  by  M.  E.  Weimer,  T.  J.  Heck,  M.  L.  Stembel 
and  others. 

CLARINGTON,  OHIO.— The  Clarington  Home  Telephone  Company  has  been 
incorporated,  with  $5,000  capital  stock,  by  H.  M.  Smith,  Albert  Dietrick,  W.  T. 
Powell,  Julius  Steigle  and  J.  A.  Hycr. 

COLUMBUS,  OHIO.— The  Weston  Home  Telephone  Company  has  been  in- 
corporated, with  $10,000  capital  stock,  by  I.  N.  Niefer,  A.  S.  Murphy,  A.  T. 
Murcm,  T.  J.  Pugh,  George  T.   DeWeese.  S.    B.  Ballner  and  John  E.  Clark. 

GUTHRIE.  OKLA.— The  Topeka  and  El  Reno  Telephone  Company,  of  El 
Reno,  has  amended  its  charter  for  twenty  years,  with  $100,000  capital.  Incor- 
porators: W.  F.  Evans,  of  Topeka,  Kan.;  F.  H.  Wright  and  C.  O.  Blake,  of 
El  Reno,  Henry  B.  Johnston,  of  Chickasha,  I.  T. ;  and  William  M.  Grimes,  of 
Guthrie. 

WAYNESBURG.  PA. — The  Mount  Morris  Telephone  Exchange  Company,  of 
Mount  .Morris  has  bought  the  entire  system  of  the  Mount  Morris  &  Morgan- 
town   Telephone  Company. 

X'IBORG,  S.  D. — The  town  board  has  granted  to  Geo.  I.  Phillips  and  asso- 
ciates  a    franchise    for  establishing  and   maintaining    a   local   telephone    system. 

S.VLT  LAKE  CITY,  UTAH. — The  City  Council  has  appointed  a  committee 
to  consider  the  advisability  of  granting  a  franchise  to  the  Utah  Home  Telephone 
Company  to  establish  a  system  in  this  city. 

SALT  LAKE  CITY,  UTAH.— The  change  of  switchboards  in  the  local 
telephone  building  of  the  Rocky  Mountain  Bell  Telephone  Company  has  been 
••uccessfully  accomplished.  The  lines  have  all  been  connected  with  the  new 
board  and  the  telephones  are  now  working  successfully  throughout  the  entire 
system. 

KEYSER,  W.  VA. — A  new  telephone  company  has  been  organized  at  this 
place  with  a  capital  stock  of  $30,000.  and  has  purchased  the  stock  of  the 
Piedmont  Telephone  Company.     J.  C.  Watson  is  president. 

BAYFIELD,  WIS.^ — The  W'isconsin  Telephone  Company  will  build  a  line 
from  this  place  to  Cornucopia. 

MADISON,  WIS. — The  Chicago  &  Northwestern  Railway  Company  is  making 
experiments  with  the  telephone   as  an  adjunct   to   its   telegraph  system. 

LA  CROSSE.  WIS. — The  Northern  Electrical  Construction  Co.  has  been  incor- 
porated at  La  Crosse,  with  a  capital  of  $10,000.  to  construct  telephone  lines. 
C.  A.  Sterling.  M.   Bcrger,  W.  C.  Heinroth  and  J.  Stone  are  the  incorporators. 

HAMILTON,  ONT. — The  telephone  committee  of  the  city  council  of  Ham- 
ilton, Ont..  ha*  reported  that  it  doe*  not  consider  it  desirable  to  have  competi- 
tion in  telephones  unless  it  is  to  regulate  some  very  grave  evil.  The  almost 
universal  experience  ha*  been  that  competition  raises  the  rate*  materially  to 
business   and  professional  men,  and   lowers  the   rate  somewhat  to  the   resident. 

OTTAWA.  ONT.— The  ship*  of  the  British  Navy,  at  the  present  time,  are 
not  fitted  with  the  Marconi  wireless  telegraph  system,  but  on  some  of  the  ships 
instruments  of  another  company  have  been  installed.  It  is  learned  that  the»e 
instruments  have  not  given  the  best  of  satisfaction,  and  steps  are  being  taken 
to  have  the  Marconi  instrument  installed.  With  this  object  in  view.  Admiral 
Douglas,  commanding  the  British  North  American  squadron,  recently  visited 
Sydney,  N.  S.,  and  talked  the  matter  over  with  Mr.  Marconi  and  his  directors, 
and  the  result  of  the  admiral's  visit,  it  i*  ^-lid.  will  be  that  British  warship* 
of  the  North  Atlantic  squadron  at  least  will  shortly  have  the  Marconi  wireless 
telegraph  system,  for  it  i*  understood  that  Ad-niral  Douglass  and  the  wireless 
expert*  who  accompanied  him  to  Sydney  will  make  a  most  favorable  report 
to  the  .\dmiralt7. 
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ELECTRIC  LIGHT  AND  POWER. 


CENTRALIA,  ILL. — A  controlling  interest  in  the  Centralia  Light  and  Power 
Company  has  been  sold  to  a  syndicate.  The  officers  of  the  new  company  are: 
President,  M.  M.  Stephens;  vice-president  and  general  manager,  H.  M.  Bylelsby; 
secretary,  L.  D.  Turner;  treasurer,  Henry  Kohl.  The  new  managers  propose 
to  greatly  improve  and  extend  their  property.  It  is  said  they  have  succeeded 
in  securing  control  of   the   local   street  railway  system. 

EDWARDSVILLE,  ILL.— This  city  is  still  in  darkness  so  far  as  electric 
street  lighting  is  concerned,  but  developments  looking  to  the  resumption  of  the 
service  are  expected  at  an  early  day.  A.  A.  Tebbs,  of  Washington,  Mo.,  who 
is  said  to  have  secured  an  option  on  the  local  plant,  has  submitted  a  propo- 
sition to  the  city  authorities.  It  is  also  stated  that  a  new  company  has  been 
formed  by  residents  of  this  city,  which  will  also  ask  for  a  franchise.  The  mat- 
ter will  be  acted  on  at  the  December  meeting  of  the  city  council.  The  author- 
ities also  are  considering  the  advisability  of  issuing  bonds  and  constructing  a 
municipal   plant. 

ST.  LOUIS,  MO.— The  board  of  public  improvements  has  approved  plans 
for  two  municipal  lighting  plants  and  will  advertise  for  bids  to  be  received 
December  9. 

NIAGARA  FALLS,  N.  Y.— The  Niagara  Falls  Power  Company  has  tested 
the  water-carrying  capactiy  of  its  tunnel  to  ascertain  if  it  will  meet  the  require- 
ments of  its  two-wheel  pits  in  the  development  of  100,000  horse-power.  In 
every  particular,  it  is  said,  the  tests  were  successful. 

XENIA,  OHIO. — Mr.  Harry  Galligher  is  at  the  head  of  a  movement  to 
form  a  company  to  establish  an  electric  lighting  plant.  A  petition  has  been 
filed   with  the  council  asking   for  a    franchise. 

MEDINA,  OHIO.— The  Medina  Electric  Lighting,  Power  &  Heating  Com- 
pany has  been  incorporated  with  $50,000  capital  stock  by  M.  J.  Van  Sweringen, 
O.  P.  Van  Sweringen,  J.  G.  Boyd,  S.  C.  Stewart  and  A.  J.  Watt. 

MIDDLEFIELD,  OHIO.— This  village  is  to  be  illuminated  by  current  fur- 
nished by  a  local  manufacturing  plant.  The  town  has  less  than  500  inhabitants 
and   is   said  to  be   the   smallest   town    in    Ohio  having   electric   lights. 

BARBERTON,  OHIO. — Wires  have  been  strung  and  45  arc  lamps  are  being 
put  in  place  to  furnish  the  village  with  electric  illumination.  The  contract  for 
current  was  placed  with  the  Northern  Ohio  Traction  Company,  of  Akron. 

SHELBY,  OHIO. — The  electric  light  trustees  of  the  village  have  adopted  a 
rule  providing  that  lights  must  be  paid  for  before  the  10th  of  each  month  or 
current  will  be  cut  off  without  notice.  Heretofore  the  collection  of  bills  has 
been  an  expensive  item. 

TOLEDO,  OHIO.— The  East  Toledo  Heating  &  Lighting  Company  has  been 
incorporated,  with  $10,000  capital  stock,  by  P.  McRory,  S.  H.  Mills,  S.  W. 
Cook,  L.  E.  Flory  and  W.  H.  Tucker.  They  will  establish  a  plant  and  furnish 
power,  light,  heat   and  hot  water. 

CLEV^ELAND,  OHIO. — Mayor  Tom  L.  Johnson  is  agitating  the  question  of 
establishing  a  municipal  lighting  plant  in  Cleveland.  The  present  contract  with 
the  Cleveland  Electric  Illuminating  Company  will  expire  before  very  long  and 
the  matter  of  advertising    for  new   proposals  is  under   discussion. 

CINCINNATI,  OHIO.— The  "electric  mules"  of  the  Miami  &  Erie  Canal 
Transportation  Company  promise  to  destroy  the  business  of  the  real  live 
variety  in  more  ways  than  one.  The  live  mules  do  not  take  kindly  to  the  in- 
vasion of  the  electric  machines,  which  are  being  used  experimentally  on  the 
canal  banks,  and  there  have  been  several  conflicts,  resulting  invariably  in  vic- 
tories for  the  work  of  human  hands.  Within  the  past  few  weeks  several  old- 
timers  have  been  killed  by  coming  into  contact  with  the  rails  while  the  tow- 
ing-motors  were  approaching.  The  company  will  take  all  the  live  mules  off 
the  canal  in  a  few  weeks,  but  in  the  meantime  the  officials  are  endeavoring 
to  devise  a  plan  to  keep  them  from  all  going  to  the  boneyard  before  the  new 
system  is  completed. 

BAKER  CITY,  ORE.— The  Baker  Gas  &  Electric  Company  is  establishing 
a   new  system   here. 

SALT  LAKE  CITY,  UTAH. — Franchises  have  been  applied  for  in  Lewiston, 
Vineland  and  Clarkston,  Idaho,  the  power  to  be  obtained  from  a  plant  to  be 
established  on  the  Snake  River.  A  suburban  line  is  also  in  contemplation  con- 
necting the   three  towns. 

SALT  LAKE,  UTAH. — An  electric  plant  has  been  purchased  by  E.  T. 
Loy,  manager  of  the  Philadelphia  and  Arizona  Mining  Company  to  furnish 
power  and  light  for  the  Minnesota-Connor  mine  near  Chloride.  A  station  has 
been  cut  at  the  loo-foot  level  and  the  new  plant  will  be  installed  at  once. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Light  &  Power  Company  has  de- 
ducted s  per  cent,  from  its  October  bills  on  account  of  deficiencies  in  the  service 
consequent  upon  the  scarcity  of  water-power  during  that  month.  Automatic 
stokers  will  be  used  under  the  boilers  at  the  river  plant  where  power  is  gen- 
erated. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Light  &  Power  Company  has  lately 
erected  a  new  transformer  house  and  will  soon  have  all  the  apparatus  installed. 
The  plant  will  give  the  company  an  additional  2,500  horse-power.  The  company 
is  preparing  specifications  for  another  1,500-hp  reserve  steam  plant,  which  will 
be  erected  within  a  year. 

SALT  LAKE,  UTAH.— On  the  Meadow  Valley  Wash  near  De  La  Mar,  Nev., 
the  De  La  Mar  Company  will  soon  build  an  electric  plant  to  be  run  by  water 
power.  Wires  will  be  run  to  De  La  Mar,  a  distance  of  14  miles.  The  plant  will 
be  located  about  eight  miles  south  of  Calicntes.  One  of  the  directors  of  the 
new  company  is  Mr.  Simon  Bamberger,  of  Salt  Lake  City. 

LOGAN,  UTAH.— Suit  has  been  filed  by  S.  W.  Riter  vs  the  Logan  City 
Council  to  prevent  the  latter  from  issuing  the  $35,000  worth  of  electric  light 
bonds  voted  by  the  people  this  year.  Opponents  of  the  bond  have  contended 
that  the  city  has  no  legal  right  to  issue  bonds  for  more  than  $28,000.  The 
State  land  board  which  purchased  the  entire  issue  was  satisfied  as  to  the  legal- 
ity of  the  bond   issue,  but   in  order  to  be  perfectly   secure,   insisted   that   the 


question  should  be  passed  upon  by  the  courts.  The  suit  was  therefore  brought 
and  after  being  passed  upon  in  the  district  court,  the  case  will  be  at  once 
appealed   to   the   supreme    court. 

ALEXANDRIA,  VA.— Formal  complaint  has  been  entered  by  the  agents 
representing  the  various  fire  insurance  companies  in  this  city  against  the  man- 
ner in  which  electricity  is  being  introduced  in  the  business  houses  here  for 
illuminating  purposes,  and  also  for  motive  power.  The  agents  threaten  to  can- 
cel policies  unless  the  present  process  is  stopped.  The  matter  has  been  called 
to  the  attention  of  Mayor  Simpson  and  he  will  send  a  communication  on  the 
subject  to   the  city   council. 

! •  

THE  ELECTRIC   RAILWAY. 

ROME,  GA.— The  Electric  Railway  Company  will  erect  a  new  power  house 
and  purchase  18  cars.  The  improvements,  including  a  six-mile  extension  to 
Lindale,  will  cost  $250,000.  Seymour  Cunningham,  of  Washington,  D.  C, 
is  president  of  the  company. 

AUGUSTA,  GA.— It  is  said  that  the  transfer  of  the  Augusta  Street  Railway 
and  Electric  Company  to  the  syndicate  controlling  the  Aiken- Augusta  line 
will  be  consummated  upon  the  return  of  the  president,  Jas.  U.  Jackson,  of  the 
latter  line.  Notice  has  been  received  by  the  first-named  company  that  the  con- 
ditions of  the  sale  have  been  met. 

WABASH,  IND.— The  Wabash  and  Logansport  Traction  Company  has 
awarded  to  the  New  England  Engineering  Company  the  contract  for  changing 
the  electrical  system  from  direct  to  alternating  current  on  its  line  between  this 
city  and  Peru,  and  installing  the  new  system  from  Peru  to  Logansport  on  the 
extension  to  the  latter  place.  A  large  addition  will  be  built  at  the  power 
house  at  Rich  Valley,  and  a  new  engine  and  boiler  will  be  added,  while  sud- 
stations  will  be  put  in  at  Peru  and  a  few  miles  east  of  Logansport.  New 
equipments  are  being  contracted  for  and  cars  will  be  running  from  Wabash  to 
Logansport  by  January   i.     The  improvements  will  cost  over  $350,000. 

CAMBRIDGE,  CITY,  IND. — The  interurban  railway  between  Richmond  and 
this  citv  is  completed  and  in  operation.  The  road  will  be  connected  in  a  few 
days  with  the  Indianapolis-Greenfield  line  on  the  west  and  will  be  extended  to 
Dayton  on  the  east  from  Richmond.  James  Murdock  and  Richmond  people 
own  the  road. 

PAOLI,  IND. — At  recent  elections  held  to  vote  a  subsidy  tax  for  the  pro- 
posed Mitchell,  French  Lick,  West  Baden  and  Jasper  Traction  Railway,  the 
tax  was  voted  by  French  Lick  and  Orange  Townships  by  good  majorities.  The 
townships  in  Dubois  County  have  already  voted  the  tax  and  the  road  will  be 
built  early  next  year. 

WABASH,  IND.— H.  M.  Law  and  others,  of  Detroit,  have  secured  a  fran- 
chise from  this  city  for  an  interurban  railway  from  Wabash  to  Marion.  They 
say  they  have  the  funds  with  which  to  construct  it.  G.  A.  H.  Shidler  is  also 
asking  for  a  franchise  between  the  two  cities.  The  Union  Traction  Company  is 
said   to   be  behind  Shidler. 

KOKOMO,  IND. — The  Indianapolis  Northern  Traction  Company,  through 
George  F.  McCulloch,  has  applied  for  an  electric  lighting  and  heating  franchise 
in  this  city.  Citizens  claim  to  see  in  this  move  a  continuation  of  the  battle 
between  Marratt  and  McCulloch.  Marratt  claims  to  have  a  five-year  franchise 
for  electric  lighting  in  the  city. 

NEW  CASTLE,  IND.— E.  J.  Binford,  of  the  Indianapolis  &  Eastern  Traction 
Company  (Greenfield  Line),  was  granted  a  franchise  at  a  special  meeting  of  the 
city  council  recently.  C.  S.  Hernley  and  C.  S.  Hodges,  of  the  Richmond  & 
Northern  Company,  who  hold  separate  franchises  to  forestall  the  Binford  Com- 
pany, placed  a  large  number  of  men  and  teams  to  work  in  Main  Street  at  once. 
RICHMOND,  IND. — The  officers  of  the  Richmond  Interurban  Company  an- 
nounce that  in  building  an  extension  to  New  Paris,  Ohio,  they  will  build  by 
way  of  the  Cedar  Springs  health  resort,  which  was  established  some  years 
ago  at  a  great  outlay  of  money,  which  proved  a  failure  because  of  the  lack  of 
transportation  facilities.  The  resort  will  be  improved  and  modernized  by 
Dayton  capitalists  who   own  the  property. 

WARSAW,  IND.— L.  D.  Flemming,  representing  Lagrange  and  Ligonier 
capitalists,  has  made  application  to  the  Warsaw  Council  for  a  franchise  for  an 
interurban  electric  railway  to  connect  Lagrange  and  Warsaw  and  the  inter- 
vening towns  of  Ligonier,  Svacuse,  Wawasee,  Milford  and  Leesburg.  It  is 
claimed  that  the  enterprise  has  been  financed  and  that  much  of  the  right  of 
way  outside  of  the  towns  mentioned  has  been  secured.  Bids  to  do  the  con- 
struction work  will  be  advertised  for  soon. 

ANDERSON,  IND. — The  Merchants'  Traction  Company,  of  this  city,  has 
been  dissolved,  and  the  business  of  the  company  settled,  and  the  consideration 
received  for  the  franchise  and  rights  of  way  which  were  sold  to  G.  M.  Ho^^ges, 
of  Dayton,  Ohio,  divided  among  the  directors.  When  Hodges  bought  the  fran- 
chise he  declared  he  would  build  a  line  from  this  city  to  Middletown  within 
sixty  days.  Nothing  has  been  done,  however  and  it  is  now  generally  believed 
that  Hodges  represented  the  Union  Traction  Company  and  was  simply  buying 
out  opposition.  The  Union  Traction  Company  is  getting  ready  to  build  the  line 
and  Hodges  interposes  no  objection. 

LEXINGTON,  KY. — The  North  Middletown,  Winchester  &  Lexington  Right 
of  Way  &  Franchise  Company  has  been  incorporated  with  $5,000  capital  stock 
by  C.  H.  Etrryman,  Stanley  Milward  and  Rudolph  Harting.  The  company 
proposes  to  build  lines  from  Lexington  to  Winchester  and  from  Lexington  to 
Sharpsburg. 

DETROIT,  MICH.— The  Jackson  &  Battle  Creek  Traction  Company  has  been 
formed,  with  a  capital  stock  of  $1,500,000,  by  the  merger  of  the  Jackson  & 
Albion  Calhoun  County  Railway  and  the  Marshall  &  Battle  Creek  R:  ilway. 
The  officers  of  the  new  company  are  General  C.  M.  Spitzer,  Toledo,  president; 
A.  L.  Spitzer,  Toledo,  vice-president;  S.  N.  Potter,  treasurer;  W.  A.  Fotte, 
secretary.  The  above  with  S.  C.  Rorick.  W.  A.  Bolland,  Wm.  Robertson,  W. 
H.  Thompson  and  J.  R.  Nutt  form  the  directorate.  J.  R.  Nutt  is  secietary- 
treasurer  of  the  Savings  &  Trust  Company,  Cleveland,  which  has  been  made 
trustee  for  the  $1,200,000  bond  issue  on  the  road.  The  line  is  45  miles  in 
length. 


882 


ELECTRICAL     WORLD     and     ENGLXEER. 


\'0L.  XL,  No.  22. 


CONNEAUT,  OHIO.— The  Conneaut  &  Erie  Traction  Company  has  increased 
itg  capiul  etock  from  $10,000  to  $50,000.  C.  S.  Putnam  is  president.  The  road 
is  under  construction. 

CLEVELAND,  OHIO.— Directors  of  the  Cleveland,  Elyria  &  Western  Rail- 
way met  recently  to  consider  details  of  a  plan  to  absorb  the  Cleveland  &  South- 
<rn  Railway  and  the  Norwalk  Gas  &  Electric  Company. 

HUBBARD,  OHIO.— The  Voungrstown  &  Sharon  Railway  Company  has  ap- 
plied for  a  25-year  franchise  to  furnish  electric  lighting  in  the  village.  The 
authorities  are  not   willing  to  grant  so   long  a  franchise. 

CLEVELAND,  OHIO.— The  Western  Reserve  Traction  Company  has  been 
incorporated,  with  $10,000  capiul  stock,  by  T.  A.  Willard,  M.  A.  Lander,  E. 
Jay  Pinncy,  C.  W.  Noble  and  E.  H.  Gebert.  It  proposes  to  build  a  line  from 
Cleveland  to  Warren. 

COLUMBUS,  OHIO.— The  Columbiana  Electric  Railway  Company  has  been 
incorporated,  with  $10,000  capital  stock,  to  build  a  line  from  Salem  to  East 
Liverpool.  Incorporators  were  D.  H.  Pigg,  Elmer  H.  Miller,  Henry  R.  Young, 
Daniel  J.  Ryan  and  E.  C.  Herat. 

CINCINNATI,  OHIO. — Negotiations  are  pending  for  the  consolidation  of  the 
rival  Cincinnati-Milford  lines  headed  by  the  Compton  syndicate  and  the  Kroger- 
Wilson  syndicate.  There  is  a  third  company  in  the  field  for  a  line  over  this 
route;  it  is  headed  by  Senator  Roudebush. 

CLEVELAND,  OHIO.— The  Cleveland  bankers  and  capitalists  who  financed 
the  Northern  Texas  Traction  Company  are  preparing  to  issue  the  securities  of 
the  road.  The  property  will  be  bonded  for  $2,500,000,  with  stock  of  like 
amount.  The  Prudential  Trust  Company,  of  Cleveland,  will  be  the  trustee  for 
the  bonds. 

CLEVELAND,  OHIO.— The  Cleveland  &  Sharon  Traction  Company  has 
placed  contracts  for  the  construction  of  the  first  six  miles  of  its  road  from 
Middlcficid  to  Mesopotamia.  This  portion  is  to  be  completed  by  February  and 
next  summer  the  road  is  to  be  extended  to  Sharon.  The  Osborn  Engineering 
Company,  Cleveland,  is  consulting  engineer  for  the  road. 

COSHOCTON,  OHIO.— The  franchise  of  the  Newark,  Zanesville  &  Coshoc- 
ton Traction  Company  has  been  extended  one  year  by  the  Coshocton  County 
commissioners.  The  proposed  line  is  a  connecting  link  between  Cleveland 
and  Columbus. 

YOUNGSTOWN,  OHIO— The  Youngstown  &  Southern  Railway  Company, 
which  is  about  to  build  a  line  from  Youngstown  to  Columbiana,  proposes  to 
extend  the  road  across  this  county  to  Salem,  Lisbon  and  East  Liverpool.  Gen. 
Asa  Jones,  J.  H.  Ruhlman  and  J.  E.  Long,  of  Youngstown,  and  R.  L.  Andrews, 
of  Cleveland,  who  are  the  chief  promoters  of  the  road,  are  endeavoring  to  induce 
the  towns  along  the  line  to  assist  in  securing  right  of  way. 

SPOKANE.  WASH.— The  old  Cook  Electric  Railway  here  is  figuring  on  an 
extension  of  its  lines  for  about  eight  miles  into  the  fruit  region. 

OTTAWA,  ONT. — The  Ottawa  Electric  Railway  Company  is  erecting  a 
building  for  the  housing  of  a  large  storage  battery  plant  to  be  furnished  by 
the   Electric    Storage    Battery    Company,    Philadelphia. 

MONTREAL,  QUE. — The  Montreal  Electric  Street  Railway  is  now  receiving 
5.000  horsepower  from  Chambly.  Improvements  at  the  Chambly  Falls  have 
been  completed  and  the  total  capacity  of  the  power  company  will  be  20,000 
horsc-powcr.  Next  spring  there  will  be  a  further  development  of  10,000  horse- 
power at  St.  Theresc  Falls. 

MONTREAL,  QUE. — The  Montreal  Street  Railway  carried  last  year  50,000,- 
000  passengers  and  showed  gross  earnings  of  $2,046,000.  Ten  years  ago  the 
road  carried  but  11,631,386  passengers  and  its  earnings  were  only  $564,406. 
The  net  earnings  for  the  year  were  $911,032,  as  compared  with  $795,413  last 
year.  Several  new  extensions  to  the  company's  system,  amounting  to  fourteen 
miles  of  track,  have  licen  constructed  and  put  in  operation  during  the  year  and 
the  rolliiiir  niock  has  been  increased.  During  the  year,  also,  the  company  has 
paid  the  city  of  Montreal  in  taxes,  $127,257,  and  for  snow  cleaning,  $50,771, 
making  a  sum  total  of  $178,029. 
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NEW    INDUSTRIAL   COMPANIES. 


TIIK  Kl'SSKLI.  St  STOLL  COMPANY,  of  New  York  City,  has  been 
formrd  lo  manufacture  electric  fittings:  Capital,  $30,000.  Directors:  F.  J. 
Rii^wll,  Theodore   Stoll,  A.   O.   Uhitz,   of   Brooklyn. 

THE  OLM.STEAD  r.OUGH  ELECTRIC  COMPANY,  of  Syracuse,  N.  V.. 
has  been  incorporated.  Capital.  $if.ooo.  Directors:  E.  M.  Higgins,  M.  J. 
Olmslcad,  of  RocheMcr,  and   A.  N.   Ellis,  of  Syracuse. 

THE  SMITH  STORAGE  BATTERY  COMPANY  has  been  organixcd  in 
nmgh.tmpion,  N.  Y.,  with  a  capital  of  $100,000  to  manufacture  a  storage  bat- 
tery   invented   hy    Malcom   O.    Smith,   of    Binghi»mton. 

THE  ELECTRIC  MACHINERY  COMPANY  has  been  incorporated  at 
Minneapolis.  Minn.  The  capital  stock  is  $25,000.  The  incorporators  are  T. 
BoiiMead.  Charles  H.  Chalmers  and  William  Lau,  all  of  Minneapolis. 

THE  COOPER  HEWITT  ELECTRIC  COMPANY,  of  New  York,  has  been 
incorporated  at  Albany.  N.  Y..  with  a  capital  of  $2,000,000  to  manufacture 
vapor  electric  lamps  The  direriors  are  Charles  B.  Hill.  John  P.  Symcs, 
G.  H.  Stockbridge,  Charles  H.  OConnor  and  Lcavitt  J.  Hunt,  all  of  New 
York  City. 

THE  MARCONI  WIRELESS  TELEGRAPH  COMPANY,  of  Canada,  has 
been  incorporated  by  tlie  Ontari.^  Rovcrnmrnt  to  acquire  the  patent  rights,  etc.. 
of  Marconi's  system  for  operation  in  ilic  Dominion.  The  capital  is  $5,000,000, 
•nd  the  provisional  directors  are  W.  R.  Green.  New  York;  J.  N.  Grecnshields. 
-..ontrcal;  W.  Barwick.  C.  Osborne  and  John  Payne,  of  Toronto.  Onf.  Mr. 
Greenshi'lds.  who  is  also  acting  as  solicitor  for  the  new  company,  announces 
that  the  company  is  about  to  eslablish  a  system  of  wireless  telegraphy  across 
the  Dominion,  connecting  Victoria.  B.  C.  in  the  west  with  Cape  Breton.  N.  S.. 
in  the  cast.  Stations  will  be  erected  at  many  points  acrt>s»  Canada,  and  all 
tlir  i.im.i,>.il  .itir.  and  towns  of  the  Dominion  will  be  included  in  the  system. 


tMISS  ROSE  B.  RICHARDSON, 
vhose  portrait  accompanies  this,  en- 
joys the  distinction  of  being,  i)erhaps, 
the  only  one  of  her  sex  in  this  country 
engaged  in  electrical  contract  and  sup- 
ply business.  Miss  Richardson  has  been 
established  for  some  time  in  ^yacuse, 
N.  Y.,  and  in  addition  to  an  extensive 
supply  business,  contracts  for  complete 
electrical  equipments,  in  such  cases  per- 
sonally laying  out  the  work  and  making 
the  estimates.  The  success  which  Miss 
Richardson  has  achieved  is  evidence  that 
The  electrical  branch  of  business  is  no 
less  open  to  the  fair  sex  than  the  nu- 
merous other  branches  which  in  late 
years  have  offered  them  fields  for  vie- 
MISS   R.    B.   RiCHARDSOK.  ing  with  man  in  commercial  enterprise. 

MR.  E.  G.  LONG,  manager  of  the  foreign  department  of  the  Peckham  Mfg. 
Company,  returned  this  week  from  an  extensive   European  trip. 

COL.  R.  C.  CLOWRY,  president  of  the  Western  Union  Telegraph  Company, 
has  been  elected  a  director  of  the  Seventh  National  Bank.  Gould  interests  are 
among  the  dominating  factors  in  this  bank. 

MR.  JACOB  WENDELL,  JR.,  of  Wendell  &  MacDuffie.  whose  offices  are  in 
the  Havcmeyer  Building,  sailed  Tuesday  for  Europe.  According  to  present 
arrangement,  he  will  not  return  until  early  spring. 

MR.  FRANK  WELZ,  connected  for  some  years  with  the  Allgemeine  Elec- 
tricitats  Gesellschaft,  of  Germany,  as  electrical  engineer,  is  on  a  visit  to  thi« 
country  with  a  view  to  arranging  for  permanently  residing  here. 

MR.  J.  DRAPER  BISHOP,  the  electrical  engineer  and  insulated  wire  expert, 
has  returned  to  New  York  from  China,  where  the  recent  Boxer  troubles  frus- 
trated his  excellent  plans  for  development  in  the  Celestial  Empire. 

MR.  T.  C.  MARTIN  has  been  appointed  by  Prest.  Ferguson  of  the  National 
Electric  Light  Association,  editor  of  progress  in  the  field,  to  report  at  the 
regular  annual  meeting  as  to  the  advances  and  changes  of  the  year. 

MR.  GEORGE  W.  ALDRIDGE,  of  Rochester,  N.  Y.,  a  former  state  super- 
intendent of  public  works,  has  been  appointed  secretary  to  the  New  York 
State   Board  of   Railroad  Commissioners  with   a   salary  of   $6,000  annually. 

MR.  W.  H.  BEATTYS,  JR.,  formerly  with  Sergeant  &  Lundy,  of  Chicago, 
and  recently  with  the  Sprague  Electric  Company,  has  taken  charge  of  the  Chi- 
cago office  of  the  Cutler-Hammer  Manufacturing  Company,  1232  Monadnock 
Block. 

MESSRS.  C.  A.  COFFIN,  president  of  the  General  Electric  Company,  and 
Clarence  H.  Mackay,  president  of  the  Commercial  Cable  Company,  have  been 
elected  directors  of  the  United  States  Mortgage  and  Trust  Company,  of  New 
York  City. 

HON  CHANDOS  S.  STANHOPE,  president  of  the  Mexican  Tramways  Com- 
pany, Limited,  of  the  City  of  Mexico,  which  is  now  extending  its  system,  ar- 
rived last  week  from  Europe  en  route  for  Mexico.  Mr.  Stanhope  is  staying 
in  New  York  for  a  few  days  at  the  Hotel  Albemarle. 

MR.  E.  B.  SCHATTNER,  engineer  and  manager  of  the  Schattner  Electric- 
ity Meter  Company,  Ltd.,  of  London,  is  in  New  York  and  will  visit  other  elec- 
trical centers  while  in  this  country.  His  meter  is  of  the  demand  type,  and 
is   in   general    use   in    London   and  other   parts  of    England. 

MR.  CH.VRLES  CARLSON,  who  has  been  the  night  manager  of  the  John 
Street  exchange  of  the  New  York  Telephone  Company  for  several  years,  left 
last  week  to  take  a  place  in  the  company's  office.  The  girls  under  his  charge 
gave  him  a  gold  watch  in  recognition  of  his  uniform  courtesy  and  kindness. 

MR.  R.  MEIEHLING. — At  the  meeting  of  the  council  police  committee  of 
Reading,  Pa.,  it  was  decided  to  engage  Rudolph  Meiehling,  of  that  city,  an 
expert  electrical  engineer,  to  make  an  estimate  of  tlie  cost  of  erecting  and  main- 
taining a  modern  electric  light  plant  sufficiently  large  to  cover  the  requirements 
of  the  city.  The  employing  of  the  engineer  is  in  accordance  with  a  resolution 
adopted  by  councils. 

MR.  A.  E.  WINCHESTER,  commissioner  and  manager  of  the  South  Nor- 
walk, Conn.,  municipal  lighting  plant  has  prepared  plans  for  extensions.  The 
new  equipment  will  include  one  25ohp  high-speed  engine,  simple  noncondensing 
direct  connected  to  a  150-kw  220  to  250-volt  multipolar  direct-current  generator; 
also  one  130-light  five-ampere  arc  generator,  direct-connected,  an  8shp  220 
to  37o-volt   motor,  also  the  auxiliary  apparatus,   switchboard,  etc 

WESTINGilOLSE  MANAGERS —The  District  office  managers  of  the  West- 
inghouse  Electric  &  Mfg.  Co.,  representing  all  the  principal  cities  of  the  United 
States,  have  spent  the  past  week  in  their  usual  annual  visit  to  the  works  and 
offices  of  that  company  at  ELast  Pittsburg.  On  the  evening  of  November  19 
a  very  enjoyable  dinner,  in  honor  of  the  visitors,  was  given  at  the  Duquesne 
Club,  at  which  the  engineers  and  executive  officers  of  the  company  were  also 
present. 

FULLER  SUBSCRIPTIONS— Mrs.  and  Miss  Fuller,  wife  and  daughter  of 
the  late  Mr.  J.  B.  Fuller,  electrical  inventor,  report  the  following  additional 
subscriptions  in  response  to  the  appeal  for  relief  made  in  these  columns  some 
time  ago:  Prof.  W.  A.  Anthony,  $10;  L.  B.  Marks,  $5;  W.  J.  Jenks,  $5; 
J.  B.  Cahoon.  $5;  Harold  Buck.  $5;  F.  Patterson,  $10;  N.  Tesia,  $25;  A.  L. 
Riker.  $10:  W.  A.  Drj-sdalc.  $5;  Dr.  Louis  Bell.  $5;  T.  D.  Lockwood,  $5; 
C.  S.  Bradley,  $10;  R.  Lundell,  $10;  G.  S.  Dunn.  $5;  F.  V.  Henshaw.  $5; 
J.  B.  Entx,  $s;  Herbert  Wagner.  $5;  F.  Reckenzaun.  $5;  Prof.  C.  F.  Brackett, 
$5;  Louis  A.  l"erguson.  $5;  Samuel  Insull,  $10;  C.  J.  Goldmark,  $5;  IVof.  D. 
C.  Jackson,  $10;  Dr.   Max  Osterberg,  $5. 
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SIR  WILLIAM  PREECE,  the  well-known  English  electrical  engineer,  ex- 
President  of  the  Institution  of  Civil  Engineers,  in  an  address  before  the 
Society  of  Arts,  said  hard  things  about  the  British  commercial  and  industrial 
-situation.  He  declared  that  the  condition  of  the  railways  was  unsatisfactory. 
Regarding  commercial  soundness  he  said  that  Parliament  had  legislated  on  this 
matter  regardless  of  commercial  prudence.  The  remedy  was  in  combination  of 
the  companies.  British  commercial  and  industrial  supremacy  had  practically 
ceased,  largely  owing  to  lack  of  commercial  education  and  obsolete  business 
habits,  and  also  to  lack  of  commercial  patriotism  and  the  free  trade  fallacy.  The 
nations  which  had  not  adopted  free  trade  flourished  more  than  the  solitary  nation 
that  had  adopted  it.  He  instanced  the  protection  of  their  industries  by  the 
Americans,  whose  policy  was  dictated  by  intense  patriotism.  If  the  Americans 
were  right  in  principle  and  successful  in  practice  the  whole  policy  of  the  United 
Kingdom  was   founded  in  gigantic  error  and  must   lead  to  commercial   ruin. 


EDUCATIONAL. 


COURSE  IN  TELEPHONY  AT  PURDUE.— There  are  tv/enty-five  students 
•enrolled  in  the  course  of  telephone  engineering  in  Purdue  University  at  Lafay- 
ette, Ind.  Sixty  others  of  the  present  sophomore  and  freshman  classes  are 
taking  work  preparatory  to  instruction  in  telephony  in  their  junior  and  senior 
years.  The  telephone  manufacturing  and  supply  houses  are  taking  much  interest 
in  this  course,  as  well  as  the  operating  companies  in  the  State.  Much  valuable 
apparatus  has  been  donated,  and  the  facilities  afforded  will  doubtless  go  far 
to  qualify  students  to  become   telephone  engineers. 


XTrabe  IRotes. 


ENGINEERS'  STANDARD  LIBRARY.— Messrs.  Theo.  Audel  &  Co.,  63 
Fifth  Avenue,  New  York,  have  just  issued  a  pamphlet  giving  a  synopsis  of 
their    "Engineers'    Standard   Library,"   consisting  of  seven  volumes. 

THE  CENTRAL  ^LECTRIC  COMPANY,  of  Chicago,  is  distributing  sam- 
ples of  I.  X.  L.  Weatherproof  Wire,  and  calls  attention  to  the  quality  of  insula- 
tion which  it  claims  is  the  best  on  the  market.  Any  prospective  buyer  not 
having  received  a  sample,  can  obtain  it  upon  request. 

"THE  BROOKLYN  EDISON"  is  the  name  of  a  neat  little  brochure  which 
is  now  being  issued  at  regular  intervals  by  the  Edison  Electric  Company,  of 
Brooklyn,  as  a  means  of  pushing  its  business.  Mr.  W.  Jac  Marland,  general 
■agent  of   the  company,  believes  it  will  be  of  great  use. 

B.  CABELLA  &  COMPANY,  Milan,  Italy,  have  issued  a  catalogue  consist- 
ing principally  of  a  list  and  data  of  electrical  plants  which  this  company  has 
installed.  The  list  occupies  more  than  80  pages,  and  the  number  of  machines 
foot  up  to  2,664  of  an  aggregate  horse-power  of  43,898. 

The  CUTTER  COMPANY,  of  Philadelphia,  has  removed  its  engineering, 
sales,  advertising  and  accounting  offices  to  1728  Spring  Garden  Street,  that  city. 
The  company  has  opened  a  Cleveland  office  at  314  Williamson  Building,  in 
charge  of  Mr.  G.  L.   Crosby,  who  will  cover  Northern  Ohio. 

THE  BURT  MANUFACTURING  COMPANY,  Akron,  Ohio,  has  equipped 
a  number  of  mills  of  the  American  Sheet  Steel  Company  with  the  Cross  oil 
filters  and  Burt  exhaust  heads.  The  large  new  plant  of  the  Allis-Chalmers 
Company  at  West  Allis,  Wis.,  has  also  been  equipped  recently  with  tiiese  oil 
filters. 

THE  KELLOGG  SWITCHBOARD  &  SUPPLY  COMPANY,  of  Chicago, 
has  received  word  that  the  Russian  government  has  awarded  it  the  contract 
for    supplying   the   new    central   energy    switchboards    for    St.    Petersburg   and 


Odessa.     This  is  the  largest  switchboard  contract  ever  awarded,  being  for  one 
of  40,000  subscribers  for  St.  Petersburg  and  20,000  for  Odessa. 

"FLASHER  SUGGESTIONS,"  is  the  title  of  a  folder  the  Reynolds  Elec- 
tric Company,  22X  Fifth  Avenue,  Chicago,  is  now  sending  out  for  the  use  of 
electrical  contractors  and  central  station  companies  interesting  their  local 
storekeepvs  in  electrically  illuminated,  flashed  signs.  It  illustrates  a  number 
of  forms  of  street  advertising  of  this  kind — too  many  in  fact  to  enumerate 
or  describe  here;  but  it  is  a  good  thing  for  a  supply  or  central  station  company 
to   have   a  liberal   supply    for   distribution   among  possible   customers. 

LOSS  OF  LIGHT.— The  Shelby  Electric  Company,  Shelby,  Ohio,  has  just 
issued  an  18-page  pamphlet  containing  a  telling  argument  as  to  the  loss  of 
light  in  incandescent  lamps.  It  points  out  the  advantages  of  the  new  Shelby 
lamp  in  the  matter  of  light  distribution.  These  lamps  throw  the  light  downward 
where  it  is  most  desired  and  for  this  reason  it  is  claimed  that  it  requires  less 
current  for  the  useful  light  produced.  The  facts  given  in  the  pamphlet  are 
interesting.  The  company  is  distributing  copies  of  this  pamphlet  among  the 
trade. 

QUEEN  &  CO.,  I.N'C  of  1010  Chestnut  Street,  Philadelphia,  have  just  issued 
onv  of  the  most  beautiful  and  tasteful  trade  catalogues  we  have  seen.  It  is 
a  quarto  of  36  pages  and  is  devoted  to  their  self-regulating  Rontgen  ray  tube. 
It  contains  several  excellent  illustrations,  including  four  rich  inserts  in  actual 
colors,  showing  the  appearance  of  the  tube  when  operating  under  different  con- 
ditions. It  is  admittedly  difficult  to  describe  the  phenomena  and  conditions  in 
so  many  words,  but  these  faithful  and  artistic  pictures  present  the  tubes  exactly 
as  one  sees  them.  Our  readers  ought  to  secure  copies  of  this  admirable 
brochure  at  once. 

SILICA  GRAPHITE  PAINT.— In  a  folder  just  issued  by  the  Joseph  Dixon 
Crucible  Company,  Jersey  City,  N.  J.,  the  subject  of  stack  protection  is  dis- 
cussed. Dixon's  silica  graphite  paint  is  especially  prepared  for  this  work,  and, 
it  is  stated,  has  been  continuously  used  for  nearly  forty  years  by  many  of  the 
largest  steamship,  smelting  and  manufacturing  companies  in  different  parts  of 
the  world.  This  paint  is  also  recommended  for  protection  of  boiler  fronts  and 
flues,  steel  bridges,  viaducts,  roof  trusses  of  roundhouses  and  terminals.  It  is 
stated  to  be  proof  against  the  corrosive  action  of  heat,  cold,  moisture  and 
sulphurous  fumes.      It  is  manufactured   in  various  colors. 

JESSOP'S  STEEL. — A  very  interesting  and  beautifully  printed  brochure  has 
been  issued  by  William  Jessop  &  Sons,  Ltd.,  of  Sheffield,  England,  entitled 
"Jessop's  Steel  and  How  They  Make  It."  The  illustrated  nalrrative  not  only 
deals  with  the  history  of  this  famous  concern,  but  gives  a  great  deal  of  val- 
uable and  instructive  data  as  to  the  production  of  its  steel  which  has  so  long 
been  a  standard  specialty  in  the  world  of  mechanics  and  engineering.  A  record 
stretching  back  to  1774  is  brighter  than  ever  in  1902,  and  the  ideal  of  excellence 
aimed  at  and  achieved  by  this  British  house  may  well  serve  as  exemplar  and 
encouragement  for  every  American  manufacturer  determined  to  make  his  product 
likewise  the  best  for  all  the  world.  One  section  of  the  pamphlet  deals  with  the 
use  of  electric  welding  at  the  Jessop   Brightside  Works. 

THE  CHICAGO  FUSE  WIRE  &  MFG.  COMPANY,  of  358  Dearborn 
Street,  Chicago,  111.,  announces  that  it  has  installed  at  187  Pratt  Street,  Buf- 
falo, N.  Y.,  in  connection  with  the  Union  Manufacturing  and  Specialty  Com- 
pany a  complete  equipment  for  the  manufacture  of  its  well-known  lines  of  fuse 
wire,  fuse  strip,  fuse  links  and  telephone  and  telegraph  specialties.  This  move 
has  been  occasioned  by  the  steady  growth  of  its  business  and  a  desire  on  the 
part  of  the  Company  to  do  everything  in  its  power  to  give  the  best  service  to 
its  customers  in  all  sections  of  the  country.  The  headquarters  of  the  Company 
will  remain  at  Chicago,  but  the  Eastern  factory  at  Buffalo  will  be  in  charge 
of  competent  men  who  are  thoroughly  trained  in  the  details  of  the  business. 
Mr.  W.  R.  Goodman,  secretary  of  the  Chicago  Fuse  Wire  and  Manufacturing 
Company,  further  states  that  the  new  plans  contemplate  extensions  in  its 
field  of  work. 


UNITED  STATES  PATENTS  ISSUED  NOVEMBER  18,  1902. 

i[Conducted  by  Wm.  A.  Rosenbaum,  Patent  Attorney,   140  Nassau  St.,   N.  Y.] 

12,056  (Re-issue).  COMBINED  ELECTRIC  SIGNAL  AND  TELEPHONE 
SYSTEM;  O.  P.  and  H.  R.  Yurgae,  Milwaukee,  Wis.  App.  filed  July  26, 
1902.     (See  Current  News  and  Notes.) 

713,274.  ELECTRIC  RAILWAY;  F.  M.  Ashley,  Brooklyn,  N.  Y.  App. 
filed  Feb.  26,  1898.  An  overhead  insulated  conductor  having  exposed  por- 
tions and  an  overhead  sectional  conductor  adapted  to  be  moved  into  contact 
with  the  exposed  portion  by  the  pressure  of  the  trolley  wheel.  (Issued 
Nov.   II.) 

.713,340.  ELECTRO-MAGNETIC  BRAKE;  W.  T.  Pember,  Toronto,  Can.  App. 
filed  March  4,  1902.  A  bar  surrounded  by  a  magnet  coil  is  hung  between 
two  wheels  and  carries  two  brake  shoes  adapted  to  bear  against  the  re- 
spective wheels.  When  the  magnet  is  energized,  the  magnetic  circuit  in- 
cludes the  wheels  and  rail  and  establishes  friction  between  the  wheels  and 
rail  as  well  as  between  the  wheels  and  shoes.      (Issued  Nov    11.) 

713,586.  FILAMENT  FOR  INCANDESCENT  ELECTRIC  LAMPS  KNOWN 
AS  NERNST  LAMPS;  R.  Arno,  Milan,  Italy.  App.  filed  Feb.  8,  1900. 
An  incandescent  element  adapted  for  three  wire  systems,  consisting  of  a 
ring  having  three  lugs  equally  spaced  apart  for  connection  with  the 
respective  wires. 
713,589.  BRUSH  HOLDER  SUPPORT;  H.  A.  Balcome,  Jamaica  Plain,  Mass. 
App.  filed  March  8,  1902.  A  ring  support  mounted  to  be  adjustable 
towards  and  away  from  the  commutator. 

.7i3,S99-  TROLLEY  POLE;  T.  C.  Buder,  St.  Louis,  Mo.  App.  filed  April 
4,  1902.  The  harp  sleeve  can  turn  on  the  end  of  the  pole  when  the 
wheel  passes  a  curve  in  the  wire,  and  in  doing  so  it  rises  slightly  to 
ease  the  wheel. 


713,601.  RHEOSTAT;  F.  E.  Case,  Schenectady,  N.  Y.  App.  fiJed  May  10, 
1902.  A  series  o^  resistance  grids  mounted  in  an  open  frame  adapted  to 
be  secured  under  a  car. 

713.603.  DYNAMO  ELECTRIC  MACHINE;  A.  Churchward,  Chicago,  111. 
App.  filed  Jan.  2,  1900.  A  laminated  field  core  having  some  of  the  plates 
cut  away  at  the  polar  tips  for  the  purpose  of  reducing  armature  reaction. 

713.604.  DYNAMO  ELECTRIC  MACHINE;  A.  Churchward,  Chicago,  lU. 
App.  filed  Jan.  2,  1900.  The  poles  of  the  field  magnet  are  formed  with 
slots  to  control  the  direction  and  location  of  the  magnetic  flux. 

713.605.  TRANSFORMER;  A.  Churchward,  Chicago,  lU.  App.  filed  Nov. 
13,  1899.  The  core  is  built  up  of  U-shaped  and  T-shaped  plates,  alter- 
nately placed. 

713,652.  THERMO  ELECTRIC  GENERATOR;  I.  Kitsee.  Philadelphia,  Pa. 
App.  filed  Feb.  9,  1900.  A  material  normally  in  ils  solid  state,  but  melting 
in  its  water  of  crystallization,  is  interposed  between  the  two  metals  to  in- 
.;rease  the  difference  of  potential. 

713,662.  RURAL  DELIVERY  BOX;  A.  Miesse,  Lima,  Ohio.  App.  filed 
Maich  29,  1902.  When  mail  is  deposited  in  the  box  at  the  roadside,  an 
electric  signal  is  rung  in  the  house. 

713,668.  SWITCHBOARD  FOR  ILLUMINATING  ELECTRIC  LIGHT 
SIGNS;  M.  Norden,  New  York,  N.  Y.  -App.  filed  March  11,  1902.  A 
switching  mechanism   for   displaying  letters  and  numerals  of  a  sign. 

713,671.  MACHINE  FOR  WASHING  MATRICES  PREPARATORY  TO 
ELECTROTYPING;  Charles  M.  Oliver,  of  Baltimore,  Md.  App.  filed 
Aug.  26,  1902.  The  matri.K  is  placed  on  a  table  which  is  made  to  recip- 
rocate under  spray  pipes  by  means  of  a  belted  right  and  left-hand 
worm  screw. 
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..,677.  SYSTEM  OF  ELECTRIC  DISTRIBUTION;  J.  S.  Peck,  Pittsburg. 
Pa.  App.  filed  March  21,  1902.  (See  Current  News  and  Notes.) 
,078.  CONTROLLER  FOR  ELECTRIC  MOTORS;  T.  A  Perkins,  Idle- 
wood,  Pa.  App.  filed  Jan,  6,  1902.  The  initial  movement  of  the  hand 
determines  the  direction  in  which  the  motor  or  motors  rotate  and  stores 
power  to  be  subsequently  expended  automatically  in  closing  the  line 
circuit  and  effecting  the  desired  changes  in  speed. 
713,700.     WIRELESS  TELEGRAPHY;  H.  Shoemaker,  Philadelphia,  Pa.     App. 


713,274. —  Electric    Railway. 

filed  June  10,  1901.  The  relay  circuit  passes  through  an  intense  magnetic 
field,  which  in  reacting  upon  the  field  produced  by  the  high  frequency 
oscillations,  causes  a  choking  action  which  compels  the  oscillations  to  pass 
through  the  coherer. 

713.711.  BRUSH  HOLDER  FOR  MOTORS;  B.  A.  Stown,  Cleveland,  Ohio. 
App.  filed  July    12,    1902.      Details. 

713.712.  SWITCH  FOR  ELECTRIC  CIRCUITS;  H.  R.  Stuart,  WilkinSburg, 
Pa.     App.  filed  Jan.  6,   J902.     Details. 

713.720.  SYSTEM  OF  ELECTRICAL  DISTKIBUTION;  M.  O.  Troy,  Lynn, 
Mass.     App.  filed  Dec.   19,  1901.     (See  Current  News  and  Notes.) 

713.721.  SYSTE.M  OF  ELECTRICAL  DISTKIBUTION;  M.  O.  Troy,  Lynn, 
Mass.     App.  filed  May  31,  1901.     (See  Current  News  and  Notes.) 

713.741.  MEANS  FOR  PREVENTING  ACCIDENTS  AT  RAILWAY  CROSS- 
INGS; C.  E.  Brown,  Johnstown,  Pa.  -App.  filed  April  16,  1902.  A  gate 
at  a  railway  crossing  cannot  be  lifted  to  allow  a  trolley  car  to  cross  until 
the  conductor  goes  to  the  other  side  of  the  track  and  operates  a  circuit 
closer. 

713.742.  CONTACT  SHOE  FOR  ELECTRIC  RAILWAYS;  W.  M.  Brown, 
Johnstown,  Pa.  App.  filed  Nov.  30,  1901.  A  shoe  having  a  flexible  face, 
permitting  it  to  yield  when  passing  over  button  contacts. 

713,744.     TELEPHONE  SYSTEM;  C.  G.   Burke,  Brooklyn.   N.  Y.     App.  filed 

May  33,  1901.     (Sec  Current  News  and  Notes.) 
713.753-     COMBINED   ELECTRIC   LOG  AND  SPEED   RECORDER;    F.    N. 

Dcnison,  Victoria,  Canada.     App.  filed  Sept.  26,  1901.     Details. 
713,822.     ELECTRIC   RAILWAY;   E.   P.   Wctmore.   London,    England.     App. 

filed  Nov.  30,   1901.     An  unbroken   loop  of  a  sub-conductor  is  raised  into  a 

contact  box  in  which  a  movable  terminal  engages  with  an  exposed  part  of 

the  loop. 
713.828.     AUTOMATIC  RELEASING  DEVICE  FOR  S.XFETY  TROLLEYS; 

A.  C.  Wolfe,  Denver.  Col.     App.  filed  Feb.  6,  1902.     A  centrifugal  governor 
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713,861.  VARIABLE  SPEED  ELECTRIC  MOTOR;  A.  G.  Davis,  Schenectady, 
N.   Y.     App.  filed  March  29,  1902.      (See  Current  News  and  Notes.) 

713.863.  PROCESS  OF  COATING  PHONOGR-\PH  RECORDS;  T.  A.  Edi- 
son, Llewellyn  Park,  N.  J.    App.  filed  June  16,  1900.     (See  page  868.) 

713.864.  ELECTRIC  HAND  SETTING  MECHANISM;  O.  A.  Enholm,  New 
York,  N.  Y.    App.  filed  Aug.  30,  1901.    Details. 

713,887.  CIRCUIT  BREAKER;  T.  J.  Johnston,  Schenectady,  N.  Y.  .\pp.  filed 
Feb.  I,  1899.  Instead  of  the  ordinary  iron  armature  for  operating  the  trip 
of  the   circuit  breaker,  a  closed  circuited   coil   through   which   the   magnetic 


713.340. — Electromagnetic  Brake. 

circuit  of  the  series  coil  is  closed,  is  used  and  acts  to  cut   down  the  self- 
induction  and  lO  diminish  the  loss  in  the  coil. 

713,901.  TRANSFORMER;  W.  S.  Moody,  Schenectady.  N.  Y.  App.  filed  May 
28,  1900.  An  oil  case  for  3  transformer  having  corrugated  sides  to  radiate 
heat. 

713,904.  INSULATOR  FOR  TELEGRAPH  LINES:  J.  E.  Murray.  Washing- 
ton, Pa.  App.  filed  April  19,  1902.  A  plug  holding  the  wire  in  a  groove  of 
the  knob  is  confined  by  a  cap  threaded  over  the  knob. 

713,923.  ELECTRIC  FURNACE;  A.  A.  Shade.  Chicago.  111.  App.  filed  Dec. 
28.   1901.     (See  page  868.) 

-13.934-  WATTMETER;  V.  Arciono,  Spoleta,  Italy.  App.  filed  June  25. 
1902.  Two  fixed  coils  in  series  on  the  line,  two  movable  coils  in  shunt  and' 
acted  upon  by  the  fixed  coils,  and  a  reversible  motor  automatically  thrown 
into  operation  by  movement  in  one  direction  or  the  other  of  said  coils 
for  counter-balancing  the  action  of  the  current  thereon. 

713,992.  R.\TCHET  OPERATED  ELECTRIC  SWITCH;  W.  Kingsland,  Lon- 
don, Eng.  -App.  filed  April  22.  1902.  Details  of  a  step  by  step  switch  mov- 
able in  either  direction  and  operated  by  a  ratchet  and  tappet. 

714.020.  ELECTRIC  INTERRUPTER;  L.  G.  Nilson,  New  York,  N.  Y.  App. 
filed  May  14,  1902.  The  arc  at  the  contacts  of  the  interrupter  is  ex- 
tinguished by  a  field  formed  by  the  magnet  which  controls  the  interrupter. 

714.021.  CONTROLLER  FOR  ELECTRIC  MOTORS;  L.  G.  .N'ilson,  New 
York,  N.  Y.     App.  filed  May  15,  1902.     Details. 

714.022.  ELECTRIC  LAMP  SOCKET;  M.  Norden.  New  York.  N.  Y.  App. 
filed  June  s,  1902.  The  cap  which  covers  the  base,  has  a  pair  of  grooves 
in  which  the  conductors  are  dei>osited  and  which  then  guide  the  conductors 
on  to  a  pair  of  brads  fixed  in  contact  plates  secured  to  the  plates. 

714.046.  AMPERE  HOUR  METER;  W.  A.  Sherlock,  San  Francisco.  Calif. 
App.  filed  June  18,  1902.  The  current  is  passed  through  an  electrolyte  to 
generate  gasrs,  the  volume  of  which   is  measured. 
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713.700. — Wireless  Telegraphy 
trolley    pole    when    the    \ipw.Trd 


713.822.—  Electric  Railway. 


App.   filed  Oct.   9.   1902. 


operates    to    release    the    spring    from    the 

movement  of  the  pole  is  abnormally  great. 
713.820.     TELEPHONE;  E.   E.  Yaxley.  Oiicago.   Ill 

(Sec  Current   News  ami   Notes.) 
713.83J.     FUSE;   C.  C.   Badeau.  Schenectady,  N.   Y.     App.   filed  Jan.   26,  1901. 

Two   separate   sections   of   good   conducting   metal  are   separated    an   arcing 

distance  by  a  fusible  section. 

;  Ss8.  LATCH  FOR  CONTROLLER  HANDLES:  F.  B.  Corey.  Schenectady. 
N.  Y.  App.  filed  April  la.  190a.  A  mechanical  arrangement  for  enforcing 
a  step  by  step  .-irrangement  of  a  trolley  handle  containing  a  latch. 
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SYSTEM  OF  DISTRIBUTION;  C.  P.  Steinmeti.  Schenectady,  N.  Y. 
filed  March  6.   1899.     (Sec  Current  News  and   Notes.) 
714.003.     DYNAMO  ELECTRIC  MACHINE  OR  MOTOR;  .T.  W.  Blackledfe. 

Chicago,  III.      .\pp.  filed  Feb.   t.   1902.      Details. 
714.116.     SYSTEM  OF  DISTRIBUTION;  C.  P.  Stetnmeti.  Schenecudy,  N.  Y. 

App.   filed   March   24.    looj.      (See  Current    News  and    Notes.) 
714.U8.     SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  M.  O.  Troy,  Lynn. 

Mass.     App.  filed  April  3,  1902.     (See  Current  News  and  Notes  ) 
714.119.     SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  M.  O.  Troy,  Lynn.. 

Mass.     .\pp    filed  May  31,  1902.     (See  Current  News  and  Notes.) 
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President  Roosevelt's  message  to  Congress  this  week  contains  one 
passage  of  particular  importance  to  electrical  engineers,  namely,  that 
i.-<  which  he  describes  the  course  of  events  with  regard  to  the  terms 
and  conditions  made  with  the  Commercial  Pacific  Cable  Company, 
under  which  "an  all-American  line  between  our  Pacific  Coast  and  the 
Chinese  Empire,  by  way  of  Honolulu,  and  the  Philippine  Islands,  is 
thus  provided  for."  This  is  in  reality  one  of  the  most  important  items 
in  the  message,  and  the  President  will  soon  have  the  great  satisfac- 
tion of  using  that  cable  to  exchange  congratulations  with  all  the 
rulers  of  the  East  as  well  as  with  our  own  dependencies.  We  could 
have  wished  that  the  cable  had  been  more  strictly  speaking  "all- 
American,"  and  had  been  made  in  this  country,  but  now  the  main 
thing  is  that  it  will  be  available  to  aid  and  stimulate  intercourse  with 
the  Pacific.  What  that  may  mean  commercially  to  us  is  intimated 
by  the  remarkable  article  in  our  pages  on  the  Sydney  Tramways, 
where  practically  the  whole  equipment  is  of  American  origin.  What 
has  been  done  there  can  be  done  elsewhere,  especially  with  the  aid  of 
reciprocity  treaties,  for  as  the  young  Prince  of  Siam  suggested  when 
here,  it  takes  two  to  an  agreement  and  to  be  friendly,  and  his  people 
like  the  rest  are  ready  to  meet  us  half  way.  There  is  so  much  we  need 
from  the  East  and  so  much  we  can  send  there,  the  Pacific  cable  has 
become  a  necessity  to  commerce  and  will,  we  believe,  be  an  aid  to  inter- 
national friendship. 


Power  for  Railroads. 

We  are  very  much  interested  in  an  article  by  Mr.  Cornelius  Vandcr- 
bilt  on  electricity  as  a  motive  power  for  trunk  railroads,  appearing  in 
the  North  American  Review  for  December.  It  is  an  extremely  credit- 
able production  and  stamps  the  young  engineer  as  a  thinker  of  no 
small  ability.  It  is  a  careful  study  of  the  situation,  and  reaches  the 
conclusion  that  while  it  is  possible  from  the  engineering  standpoint  to 
adopt  electricity,  the  change  is  not  possible  regarded  from  the  financial 
point  of  view.  Mr.  Vanderbilt  dismisses  at  once  all  considerations  as 
to  the  convenience  and  comfort  of  the  passenger,  for  while  admitting 
that  better  facilities  often  pay  for  themselves,  he  urges  that  all  that 
a  railroad  manager  has  to  look  at  is  freight  business.  Let  us  quote 
him :  "We  know  from  experience  that,  in  passenger  service,  increased 
convenience  and  facilities  in  many  cases  more  than  compensate  for  in- 
creased cost  of  transportation.  This  convenience,  as  we  may  term  it 
foi  want  of  a  better  word,  includes  general  convenience  to  passengers, 
speed,  number  and  frequency  of  trains,  and  is  the  all-irr.portant  point 
in  passenger  traffic.  Combining  this  with  the  fact  that,  after  a  certain 
density  of  traffic  is  realized,  the  fuel  cost  may  be  reduced,  we  have  the 
reason  for  the  success  of  the  trolley  system  and  for  the  adoption  of 
electricity  as  motive  power  on  cercain  metropolitan  and  suburban 
roads.  In  passenger  traffic,  the  position  of  the  road  should  determine, 
in  the  main,  whether  electricity  is  to  be  adopted,  due  consideration 
being  given  to  the  possibility  of  increasing  the  density  of  traffic  by 
increasing  the  convenience,  and  a  final  judgment  being  rendered  m 
its  favor  when  it  is  seen  that  the  density  induced  by  this  convenience 
will  v/arrant  the  greater  first  cost  and  produce  a  larger  net  return 
(after  deducting  interest  and  cost  of  operation  of  the  addit;onal  ma- 
chinery) than  will  be  produced  if  steam  power  is  used.  This  net  re- 
turn may  be  procured  either  by  a  decreased  fuel  cost,  if  the  density 
of  traffic  is  sufficient,  or  by  increased  rates  should  the  convenience  be 
so  increased  that  the  passengers  are  willing  to  pay  for  it." 
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We  understand  Mr.  Vanderbili  to  concede  by  this  the  fact  that  elec- 
tiicity  is  a  good  thing  for  passenger  traffic;  but  he  argues  that,  as  to 
freight  it  is  out  of  the  question ;  and  freight,  he  contends,  is  the  de- 
termining factor.  Moreover,  the  freight  traffic  is  not  dense  enough, 
and  "it  may  f>e  .said  that  there  are  at  present  no  roads  in  the  United 
States  deriving  two-thirds  of  their  total  revenue  from  the  transporta- 
tion of  freight,  which  is  a  fair  proportion  for  a  trunk  line,  on  which 
this  condition  is  found,"  viz.,  with  traffic  density  enough  for  the 
change. 


It  is  to  be  noted  that  Mr.  \  andcrbilt  assumes  and  talks  about  "in- 
creased cost  of  transportation"  as  associated  with  the  change  to  elec- 
tricity;  but  we  arc  not  aware  of  any  facts  whatever  to  justify  this  idea 
or  inference.  It  is  certainly  not  derivable  from  street  railway  results, 
nor  even  from  the  still  limited  but  profitable  changes  on  the  Manhat- 
tan;  nor  from  other  elevated  roads.  It  will  be  observed  that  Mr. 
Vanderbilt  discusses  "trunk  roads,"  but  we  should  have  liked  a  closer 
definition  of  the  phrase,  f<ir  it  is  possible  that  here  a  confusion  may 
exist  in  Mr.  V'anderbilt's  mind.  Perhaps  it  would  be  fairer  to  ask. 
what  is  the  density  of  traffic  at  which  a  trunk  road  ceases  to  be  a 
trunk,  or  whether  a  trunk  is  such  because  of  length,  or  whether  it  will 
cease  to  be  a  trunk  when  it  is  cut  up  into  sections  with  electricity  fed 
into  them.  In  this  change  that  Mr.  Vanderbilt  in  spite  of  himself  al- 
lows to  be  "in  the  air."  and  which  he  discusses  with  an  almost-thou- 
pcrsuadest-me  attitude,  it  seems  to  us  that  some  of  the  English  roads 
are  likely  to  be  leaders,  for  they  arc  seriously  taking  up  the  subject 
and  have  the  exact  conditions  of  density  which  we  gather  from  Mr. 
Vanderbilt's  article  to  be  retfuired  before  .steam  is  abandoned.  We 
shall  not  be  surprised  to  see  Kngland  or  Germany  lead  us  in  this  re- 
spect, just  as  the  United  States  has  undoubtedly  led  \n  street  railway 
work ;  although  we  are  inclined  to  claim  some  of  the  intcrurban  elec- 
tric systems  as  well  within  Mr.  Vanderbilt's  apparent  "trunk  road" 
c?teg«>ry,  for  length  and  other  conditions. 


(Jnc  other  point  strikes  us  in  an  article  we  may  return  to  for  other 
discussion,  and  that  is  Mr.  Vanderbilt's  apparent  assumption  that  all 
is  well  in  the  trunk  road  handling  of  freight  by  steam  locomotive 
methods.  Now,  wc  can  easily  conceive  methods  of  freight  handling 
v/ith  electric  power  by  which  freight  wf)uld  not  get  so  horribly  con- 
gested as  it  did  recently  at  Pittsbtirg,  but  which  would  encourage  the 
.sending  of  many  a  ton  of  perishable  freight  that  the  steam  roads  do 
not  get.  Against  steam  freight  loc<»motivcs  of  but  one  or  two  sizes  at 
best,  allowing  very  little  variation  in  size  of  train  hauled,  if  efficiency 
i."  considered,  it  does  seem  thai  the  undeniable  flexibility  of  electric 
systems  would  enable  many  new  and  better  things  to  be  done  that 
have  not  entered  into  the  |)hilosophy  of  men  bred  uiuler  the  more  rigid 
Cid  steam  regime 


Round  thi    Wori  o  hy  Wireless. 

.'\  rcceni  interview  with  Mr.  Marconi  brings  forth  the  atmounce- 
mcnt  that  an  extensive  lan<l  campaign  is  in  contemplation.  The 
inventor  states  thnt  as  soon  as  the  success  of  the  present  Table  Head 
station  is  assured,  land  stali«>ns  throughout  Canada  will  be  erected 
and  also  in  I'nile.l  States  territory  a  belt  of  stations  joining  the 
Atlantic  and  the  r'acific.  In  the  other  hemisphere  stations  of  the 
first  magnitude  in  Italy  and  at  Cape  Town  are  in  contemplation,  to 
be  followed  by  others  eventually  perhaps  girdling  the  earth.  It  is 
an  intercsiing  programme,  and  if  carried  out  will  be  a  worthy  pioneer 
ill  the  great  scientific  advances  of  the  twentieth  century.  The  plan 
tor  future  work  is  scarcely  less  interesting,  however,  than  some  of 


the  more  general  sratemtni?  here  credited  to  the  brilliant  Italian.  He 
is  definitely  quoted  as  saying  that  he  does  not  think  his  system  "will 
be  a  serious  rival  to  either  ocean  or  land  telegraphy,  but  will  event- 
ually become  an  auxiliary  to  it."  If  this  published  avowal  is  fully 
authentic,  as  it  must  be  assumed  to  be  in  the  absence  of  official  con- 
tradiction, Marconi  himself  takes  a  far  more  conservative  view  of 
the  situation  than  some  of  his  followers.  It  would  look  as  if  svTitonic 
working,  obviously  a  prime  necessity  if  an  extensive  commercial 
system  is  to  be  evolved,  had  encountered  serious  limitations.  We 
have  several  times  dwelt  on  this  phase  of  the  matter,  which  has 
looked  somewhat  dubious  from  the  very  start,  and  it  would  be 
small  wonder  if  experimentation  had  taught  the  difficulties  of  the 
situation.  Even  without  it  there  is  surely  a  great  commercial  future 
for  wireless  working  merely  along  the  seaboard,  provided  it  can  be 
made  to  work  with  complete  reliability  over  a  bare  hundred  miles 
or  so.  Up  to  the  present  there  seems  to  be  grave  doubt  whether  this 
limit  can  be  reached  in  working  every  day  and  all  day.  In  the  wireless 
service  on  the  transatlantic  steamers  there  has  been  beautiful 
success  in  picking  up  passing  neighbors  at  long  range,  but  there  have 
also  been  lugubrious  failures  in  reaching  the  land  stations  at  very 
moderate  distances. 


It  is  perhaps  too  much  to  expect  a  comparatively  new  apparatus  to 
settle  down  at  once  to  steady  work,  and  the  broadest  charity  should 
be  extended  to  cover  occasional  failures,  but  the  cause  of  such 
failures  is  nevertheless  a  very  important  matter.  If  chargeable  to  the 
apparatus  it  is  one  thing,  if  inherent  in  the  nature  of  the  transmis- 
sion it  is  quite  another.  We  trust  that  ere  long  full  data  on  this 
phase  of  the  subject  will  have  been  accumulated.  Apropos,  Mr. 
Marconi  is  quote.i  as  confirming  the  report  that  messages  from 
Poldhu  were  actually  received  on  board  the  Carlo  Alberto  in  Sydney 
Harbor,  but  declining  to  give  out  the  particulars.  It  is,  of  course,  his 
privilege  to  keep  such  details  to  himself,  but  we  greatly  regret  that  he 
could  not  see  his  way  clear  to  speak  out.  The  public  is  verj-  much 
interested  in  knowing  whether  the  news  from  Cornwall  consisted 
of  lengthy  and  coherent  messages,  or  of  repetitions  of  the  famous 
Morse  S,  or  perchance  li  or  P.  It  is  certainly  no  mean  achievement 
to  have  received  any  signals  at  all  over  such  a  distance,  but  the  prac- 
tical value  of  the  work  hinges  on  getting  through  actual  messages 
with  some  approximation  to  certainty.  We  might  suggest  in  this 
connection  that  it  is  by  no  means  certain  that  ordinary  Morse  would 
form  the  best  alphabet  for  long-distance  wireless  work.  One  deals 
in  such  case  with  conditions  widely  different  from  those  encountered 
in  ordinary  telegraphy  and  our  time-honored  code  may  break  dowiv 
where  anotli<r  would  score  a  signal  success. 


The  Girdle  Around  the  Earth. 

.\t  last,  after  more  than  lifly  years  of  gradual  extension,  the  tele- 
graphic girdle  around  the  globe  has  been  completed  by  the  laying 
of  the  Pacific  cable  from  Vancouver  to  Australia.  This  includes 
the  Vancouver-FanT:ing  Island  section,  which  is  the  longest  in  the 
world,  being  3.45S  nautical  or  very  nearly  .^,000  statute  miles  in 
length.  This  gives  England  three  alternative  telegraphic  routes  to 
Australia,  namely,  the  new  "all-British"  trans-Pacific  route,  west- 
wards, the  South  African  route,  also  "all-British."  and  the  eastern 
loute,  via  India.  Owing  to  the  great  length  of  the  Vancouver- 
Fanning  cable,  its  conductor  has  been  made  extra  heavy.  600  pounds 
per  knot,  or  with  about  2  ohms  per  nautical  mile.  The  total  weight 
of  copper  in  this  section  must  be  over  one  thousand  short  tons.  The 
average  depth  of  the  deep-sea  cable  appears  to  be  about  2.700  fathoms 
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or  a  little  over  three  statute  miles.  Structurally,  the  core  is  interest- 
ing, owing  to  the  use  of  strips  in  the  conducting  strand.  That  is 
to  say,  there  is  one  central  large  copper  wire,  overlaid  by  four  flat 
strips  applied  spirally.  This  forms  a  more  compact  strand  for  the 
same  mass  and  conductance  than  when  all  the  components  arc  cylin- 
drical. Twelve  different  types  of  cable  enter  into  the  complete 
route  across  the  Pacific.  One  of  the  shore  ends  is  very  heavy,  and 
weighs  21  tons  to  the  nautical  mile.  The  division  of  the  cost  of 
this  cable  is  remarkable.  Canada  and  Great  Britain  each  assumes 
about  28  per  cent.,  British  Columbia  1 1  per  cent.,  and  the  remaining 
33  per  cent,  is  taken  by  the  Australian  colonies.  British  North 
America  consequently  pays  nearly  40  per  cent,  of  the  total  cost. 


long  mile  from  Cornwall  in  every  direction,  to  the  detriment  of 
efforts  that  may  at  such  moments  have  been  pending  to  establish 
wireless  communication  on  a  humbler  scale  and  within  a  narrower 
compass. 


The    Bob-Tailed  Curriculum. 

We  have  already  expressed  ourselves  pretty  fully  on  the  subject  of 
collegiate  education.,  so  far  at  least  as  engineering  students,  but  a 
recent  pronunciamento  from  President  Butler  .reminds  us  that 
there  is  still  something  left  to  be  said.  That  distinguished  educator 
i;-  quoted  as  saying  in  effect,  that  he  favors  the  two-year  college 
course  because  it  is  better  for  the  student  to  dawdle  only  two  years 
instead  of  the  canonical  four.  We  earnestly  hope  that  he  will  take 
steps  in  our  great  metropolitan  university  to  avert  dawdling  even 
for  so  short  a  term  as  two  years.  Perhaps  the  same  cogent  line  of 
reasoning  may  adequately  explain  the  grave  doubts  which  have  been 
expressed  by  noted  business  men  as  to  the  usefulness  of  any  college 
course  at  all.  The  fact  is  that  the  weakest  point  in  our  whole 
modern  educational  system  is  a  certain  apparent  incapacity  to 
prevent  dawdling.  When  the  cultured  graduate  of  the  kindergarten, 
the  juvenile  art  school,  the  infantile  conservatory  of  music  and  three 
or  four  prenatal  laboratories  comes  up  to  the  college,  he  is  very  apt 
to  interrogate  Nature  as  to  the  easiest  way  of  sliding  through.  The 
whole  field  of  classified  knowledge  and  ignorance  is  open  to  his 
choice  in  the  elective  system,  and  he  would  reflect  discredit  on  his 
previous  training  if  it  should  give  him  no  clue  to  the  smooth  and 
easy  path.  Now  to  our  mind  the  first  duty  of  the  higher  institution 
of  learning  should  be  to  take  this  victim  of  slipshod  soul  culture  by 
the  nose  and  lead  Inm  firmly  up  to  the  strenuous  life.  It  is  not  so 
much  what  he  learns,  as  how  he  learns,  that  determines  his  future 
capacity  for  serious  work.  And  according  to  our  observation  the 
average  college  needs  considerably  more  than  two  years  merely  to 
instill  the  fundamental  principles  of  mental  activity.  And  from 
that  point  education  begins. 


LONG-DlSTANCE    WIRELESS    TELEGRAPHY. 

In  a  recent  number  of  the  London  Electrician,  Lieutenant  Solari, 
of  the  Italian  Navy,  has  published  a  very  interesting  account  and 
journal  of  wireless  telegraphic  signalling  between  the  high-pressure 
sending  station  at  Poldhu,  Cornwall,  and  the  Italian  cruiser  Carlo 
Alberto  as  a  moving  receiving  station,  during  the  period  June  to 
September,  1902.  A  map  printed  with  the  article  indicates  that 
on  her  journey  from  Kronstadt  in  the  Baltic  to  Spezia  in  the  Medit- 
erranean the  Carlo  Alberto  was  more  or  less  in  communication  with 
Poldhu.  That  is  10  say,  messages  transmitted  out  from  Poldhu  were 
received  by  the  Carlo  Alberto  at  various  points  all  along  the  route. 
The  maximum  distance  of  transmission  was  nearly  i,.;oo  miles 
across  England,  and  also  across  the  Scandinavian  mountains.  This 
is  certainly  a  brilliant  achievement,  and  as  a  tour  de  force,  Mr. 
Marconi  may  well  be  proud  of  it.  It  is  to  be  hoped  that  eventually 
such  a  programme  may  be  regularly  scheduled  for  the  benefit  of 
the  ordinary  passenger  steamer.  But  at  the  present  early  stage  of 
wireless  telegraphy  development,  the  event  seems  only  to  have 
been  rendered  possible  by  its  rarity.  The  signals  emitted  from 
Poldhu  must  have  stirred  up  the  circumambient  ether  for  many  a 


The  Carlo  Alberto  was  rigged  io-  the  work  by  the  addition  of 
top-gallant  masts,  and  between  these  masts  she  supported  an  imposing 
array  or  grid  of  fifty  vertical  wires  descending  nearly  to  the  deck, 
and  resembling  a  gigantic  lyre.  Poldhu  talked  to  this  floating  lyre  by 
electrifying  a  tall  cage  of  wire  with  impulsively  generated  pressures 
of  something  like  150  kilovolts,  judging  from  the  sparking  distance 
mentioned.  Lieutenant  Solari  several  times  alludes  to  the  obser- 
vation first  published  by  Marconi,  that  during  daylight  hours  the 
long-distance  signals  were  much  weaker  than  during  darkness 
hours.  It  seems,  ii;  fact,  that  tlie  best  long-distance  wireless  teleg- 
raphy is  carried  on,  if  not  in  the  light  of  the  moon,  at  least  in  the 
dark  of  the  sun.  This  is  a  curious  antithesis  to  the  ordinary  method 
of  flag-signalling  at  sea,  which,  of  course,  requires  daylight. 

Two  weeks  after  the  Solari  report  was  printed  in  the  Electrician 
an  article  appeared  by  Mr.  Maskelyne  commenting  upon  the  matter. 
It  seems  that  Mr.  Maskelyne  was  engaged  about  the  same  time  in 
carrying  on  some  independent  wireless  telegraphic  operation>  at 
Porthcurnow,  in  C(jrnwall,  18  miles  away  from  Poldhu,  and  his 
apparatus  was  inundated  with  the  energy  emitted  from  the  latter 
station.  He  seems  to  have  kept  an  automatically  registered  volumi- 
nous record  of  the  outpourings  of  Poldhu's  soul.  It  would  seem,  in 
fact,  that  at  least  on  one  occasior  a  large  audience  in  the  community 
of  Porthcurnow  was  regaled  with'  a  message  addressed  to  the  Carlo 
Alberto  then  near  Cagliari.  This  message  was  automatically  repeated 
from  the  wireless  receiving  antenna  on  the  hill  above  Porthcurnow 
to  the  station  in  the  valley,  over  an  ordinary  telegraph  circuit.  Porth- 
curnow is  an  important  submarine  telegraph  station  containing  a 
number  of  trained  operators.  It  is  intimated  that  this  message  was 
pumped  out  into  space  many  times  during  the  succeeding  72  hours: 
but  from  Solari's  journal  it  does  not  seem  to  have  been  picked  up 
by  his  ship  until  near  the  end  of  that  period,  when,  however,  it  was 
duly  registered,  and  correctly  recorded.  Poldhu  sometimes  talked 
to  the  mighty  deep  in  English  and  sometimes  in  Italian.  So  closely 
did  Porthcurnow  follow  the  remarks  of  her  neighbor  Poldhu,  that 
on  occasion  Mr.  Maskelyne  seems  to  have  been  called  at  2  A.  M. 
because  Poldhu  was  taiking  '"rubbish."  Considering  the  earliness 
of  the  hour  this  might  have  been  considered  excusable  in  Poldhu. 
But  Mr.  Maskelyne  forthwith  trudged  to  his  wireless  cable  house 
on  the  cliff',  to  see  what  the  gibberish  of  Poldhu  might  mean.  It 
appears  that  by  submit:  ng  the  received  impulses  to  electro-magnetic 
analysis  he  resolved  Poldhu's  jargon  into  two  coincident  emissions. 
One  was  an  important  message  addressed  to  the  wandering  Carlo 
Alberto  on  the  wide,  wide  sea  across  Europe,  while  the  other  was  a 
separately  emitted  set  of  dots,  or  impulses,  thrown  in.  like  a  running 
bass,  to  muddle  the  ether,  for  the  benefit  of  these  in  the  neighborhood 
who  might  have  antennae  to  hear.  !«■  also  seems  that  Mr.  MaskeljTie 
secured  records  of  both  the  real  message  in  alt.,  and  of  the  "running 
bass"  of  dots. 


Mr.  Jiaskelyne  concludes  with  a  pathetic  appeal  to  Mr.  Marconi 
to  tune  his  Poldhu  station  in  some  manner  that  the  working  thereof 
shall  cease  to  vex  Porthcurnow.  The  cry  here  is  not  for  wireless 
messages,  but  for  iheir  obliteration.  Porthcurnow  seems  to  regard 
Poldhu  as  a  "thunder  factory."  It  has  not  yet  transpired  in  what 
light  Poldhu  regards  Porthcurnow.  In  telephony  we  have  passed 
through  a  stormy  period  as  to  who  should  electrically  possess  the 
earth.  It  would  now  seem  that  we  approach  a  stormy  period  in 
wireless  telegraphy  as  to  who  shall  own  the  heavens. 
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Independent  Telephone   Meeting  at   Chicago. 


As  already  announced  in  these  columns,  the  second  convention 
of  the  Interstate  Independent  Telephone  .Association  will  be  held 
in  Chicago  on  December  9th,  loth  and  nth,  at  the  Auditorium 
Hotel,  where  space  will  be  provided  for  exhibits.  The  general  and 
entertainment  committee  in  charge  of  affairs  is  composed  of  James 
WoIflF,  C.  VV.  Farr,  H.  B.  McMeal,  W.  E.  Doolittle,  S.  A.  Dinsmore, 
V.  B.  Patten  and  J.  J.  Nate. 

The  provisional  programme  is  as  follows : 

Tuesday  morning,  Dcctinbcr  9th,  Executive  Committee  will  receive 
visitors  at  the  hcadquartc-r.s  of  the  secretary,  after  which  an  inspection 
of  the  manufacturers'  c.vliibits  will  follow.  An  address  of  welcome 
will  be  delivered  at  two  o'clock  in  the  afternoon  by  H.  S.  Taylor, 
prosecuting  attorney,  Chicago.  The  response  will  be  given  by  Presi- 
dent H.  C.  Raney,  of  Fairfield,  Iowa.  This  will  be  followed  by  the 
reports  of  the  various  committees  and  the  selection  of  the  nominating 
committee  by  the  States  to  report  on  call  of  the  president. 

Wednesday  morning:  "Measured  Service,"  George  N.  Bandy, 
Perry,  Iowa ;  "Sliding  Scale  Rates  for  E.xchanges,"  Dr.  H.  S.  Herr, 
Ottumwa,  Iowa;  "Toll  Rates,"  H.  H.  Robinson,  Cleveland,  Ohio. 
After  the  reading  of  these  papers  on  rates  and  accompanying  dis- 
cussion, time  will  be  taken  for  a  review  of  the  "Restrictions  by 
Municipal  .Authority."  It  is  expected  that  synopses  of  the  law  in 
Ohio,  Iowa,  Wisconsin,  Minnesota.  Michigan,  Indiana,  Illinois,  Mis- 
souri and  Kentucky  will  be  given. 

Wednesday  afternoon :  ".Settlement  of  Toll  Business  between 
Connecting  Companies,"  A.  L.  Hutchison,  Weyauwega,  Wis. ;  "En- 
forcement of  Message  Time  Limit,"  H.  E.  Ralston,  Maitland.  Mo. 

Thursday  morning:  "Independent  Telephone  Securities  as  an 
Investment,"  by  Col.  J.  D.  Powers,  of  Louisville,  Ky.,  and  J.  H. 
I-ayne,  of  Carthage,  Mo.,  the  former  treating  the  subject  from  a 
lankcr's  point  of  view,  and  the  latter  from  that  of  the  small  investor. 

Thursday  afternoon:  "The  Berliner  Patent.  Bell's  Claims  of 
Infringement  and  Litigation  now  Pending."  by  J.  J.  Nate,  Chicago, 
and  "Suggested  Methods  for  Improving  Long-Distance  Telephony," 
by  Senator  C.  E.  Hull,  Salem,  111. 

A  banquet  is  proposed  for  the  night  of  either  the  loth  or  the  nth. 


Engine  Builders'  Association. 


The  Lnginc  liiuldcrs'  Association  of  the  United  States  met  at 
Sherry's  on  Monday  afternoon,  December  i,  with  Mr.  W.  M.  Taylor, 
of  Indianapolis,  in  the  chair.  Four  papers  were  read  as  follows: 
"Superheated  Steam,"  by  Ernest  H.  Foster,  of  New  York;  "High- 
Pressure  Stcnm  Pipmg,"  by  William  Andrews,  of  New  York ;  "The 
Early  History  of  the  Corliss  Engine."  by  Geo.  R.  Phillips,  of  Greene, 
R.  I.;  "The  History  of  the  High-Speed  Engine,"  by  Prof.  John  E. 
Sweet,  of  Syracuse,  N.  Y. 

Mr.  Foster  in  his  paper  gave  in  detail  the  advantages  to  be  derived 
from  the  u.se  of  .superheated  steam,  and  pointed  out  the  precautions 
to  be  observed  in  designing  engines  and  piping  systems  where  super- 
heated steam  is  used.  The  use  of  superheat  has  been  rendered  pos- 
sible by  the  introduction  of  mineral  oil  and  grapliite  lubricants  and 
the  evolution  of  efficient  superheating  apparatus.  At  present  the 
superheater  may  be  depended  upon  as  safely  as  a  boiler  or  engine,  or 
any  other  part  of  a  steam  plant  No  difficulty  is  met  now  in  dealing 
with  the  moderate  superheat,  that  i*.,  to  say,  from  100  to  150  degrees. 
If  the  engine  is  compound,  the  steam  having  lost  its  superheat  at  the 
exhaust  point  of  tlic  high  pressure  cylinder,  is  rcsupcrheated  about 
100  degrees  in  a  reheatet  between  the  high  and  low-pressure  cylinder^, 
and  again  loses  its  superheat  while  expanding  in  the  low-pressure 
cylinder,  arriving  at  the  point  of  exhaust  with  the  steam  at  the  tem- 
perature of  saturation.  To  employ  high  degrees  of  superheating,  it 
is  at  present  considered  important  to  use  poppet  valves  on  the  high- 
pressure  cylinder  at  least.  Mr.  Foster  considers  that  in  the  present 
state  of  the  art,  it  would  be  best  for  American  engine  builders  to 
confine  themselves  to  the  tise  of  moderate  superheating.  A  case  is 
cited  where  the  gain  in  economy  with  a  t.ooo-hp  engine  with  the 
use  of  h'gh  superheat  was  30  per  cent.  Superheating  will  also  enable 
the  steam  pipes  and  ports  to  be  reduced  in  area.  With  superheating 
the  vise  of  the  steam  jacket  is  obvi.itcd.  No  diffictilty  is  experienced 
in  lubrication  if  a  reasonably  good  grade  of  mineral  oil  is  used. 
Superheated  steam  is  destined  to  play  an  important  part  in  the 
adoption  of  the  steam  turbine. 

Mr.  Andrews  gave  a  sketch  of  the  evolution  of  steam  piping  during 


The  pa*;!  quarter  oi  a  century.  The  present  wrought  steel  piping  was 
introduced  about  1892,  and  has  almost  superseded  all  other  kinds  of 
piping.  With  the  advent  of  high-pressure  superheated  steam  the 
s;ze  of  pipes  has  been  much  reduced.  A  radical  departure  consists 
in  running  pipes  from  the  header  two  sizes  smaller  than  that  called 
for  by  engine  builders.  These  pipes  before  reaching  the  engine  are 
carried  into  a  wrought  iron  or  steel  receiver  placed  near  the  engine, 
which  acts  as  a  separator  and  has  a  cubic  capacity  about  tliree  times 
that  of  the  high-pressure  cylinder.  The  pipe  from  the  receiver  to  the 
cylinder  is  of  the  full  size  called  for  by  engine  builders. 

Prof.  Sweet  gave  his  recollections  of  the  early  days  of  the  high- 
speed engine  industr>',  beginning  about  1862  with  the  .Allen  engine. 
A  considerable  portion  of  the  paper  is  devoted  to  this  engine  and 
its  commercial  development  under  Mr.  Charles  T.  Porter.  Refer- 
ence was  made  to  a  number  of  other  automatic  engines,  including  the 
Buckeye,  Payne,  "Straightline,"  Armington  &  Sims,  Westinghousc 
and  Ball. 

The  paper  by  Mr.  Phillips  consisted  of  a  biographical  sketch  of 
George  H.  Corliss,  which  included  an  account  of  his  various  business 
connections  and  his  litigation  with  Sickles.  The  more  important 
early  Corliss  engine  plants  were  described  in  detail,  and  a  chronologi- 
cal account  given  of  the  improvements  made  by  Corliss  from  time  to 
time. 

On  Tuesday  afternoon  at  the  business  meeting  of  the  association 
the  officers  for  the  ensuing  year  were  elected.  Mr.  W.  M.  Taylor  was 
le-elccted  president.  Mr.  C.  A.  Gates  vice-president.  Mr.  C.  S  Bon- 
sall  treasurer,  and  Mr.  F.  P.  Ide  secretary.  On  Tuesday  evening  a 
banquet  was  served  at  Sherry's,  which  was  well  attended  and  thor- 
oughly enjoyed  by  all  present. 


Drawbacks  of  the  Country  Telephone. 

The  introduction  of  the  telephone  into  farming  and  rural  districts 
has  been  a  great  boon  to  all  concerned,  but  some  of  its  drawbacks 
are  hinted  at  in  a  recent  article  in  the  Detroit  Free  Press  as  follows : 

"City  people  whore  neighbors  use  their  telephones  think  they  know 
all  about  trouble,"  .said  a  ruddy-faced  amateur  farmer,  "but  I'll  com- 
pare notes  with  them  any  day.  If  you  are  not  obliging  to  your 
neighbors  in  the  country  you  had  better  move  back  to  town ;  so 
this  is  what  we  go  through  with  in  order  to  be  obliging.  We  have 
the  only  telephone  in  our  vicinity,  and  my  wife  and  I  ought  to  draw 
salaries  as  rural  messengers. 

"The  other  day  a  call  came  to  our  telephone  from  someone  in 
town  who  wished  to  talk  with  Mrs.  Jinks,  our  tenant's  wife.  So 
my  wife  had  to  leave  her  sewing,  don  her  sunbonnet  and  plod 
across  the  rough  fields  a  third  of  a  mile  to  tell  Mrs.  Jinks  to  come 
to  the  telephone.  When  Mrs.  Jinks  got  ready  she  lumbered  up  to  our 
house  with  a  fat  baby  under  each  arm,  and  found  out  that  Rosy,  a 
friend  of  hers  in  town,  wanted  her  to  come  and  bring  her  out  to 
spend  the  day. 

" 'Xaw."  bawled  b.-ck  Mrs.  Jinks:  'ain't  got  no  boss.* 

"In  a  day  or  so  another  friend  of  the  Jinks  family  telephoned  out 
to  say  that  she  and  three  children  would  spend  Sunday  with  the 
Jinkscs,  and  Mr.  Jinks  must  come  in  with  the  wagon  to  bring  them 
out.  My  wife  could  not  answer  that  the  Jinkses  had  no  horse,  as  thcj* 
had  just  got  one;  .so  she  promised  to  deliver  the  message.  She  gave 
the  errand  over  to  the  Jinkses  to  me;  I  intended  to  attend  to  it,  and 
forgot  it.  The  folks  in  town  got  ready  and  waited  all  day  Sunday, 
but  no  Mr.  Jinks  appeared.  About  Tuesday  there  was  a  great  dis- 
turbance on  the  farm,  involving  all  the  Jinkses.  my  brother  and 
myself,  and  both  of  our  wives.  The  message  hadn't  been  carried, 
.ind  everylKuly  was  to  blame. 

"This  is  only  a  sample.  We  have  other  neighbors  near  and  far; 
liut  our  house  is  the  telephone  office  of  the  district.  People  in  town 
get  mad  at  us.  and  people  in  the  countn,-  get  mad  at  us;  our  lot  is 
hard  " 


Engineering  at  Colorado  College. 

Colorado  College,  at  Colorado  Springs.  Col.,  will  establish  next  year 
a  school  of  engineering  to  cover  five  different  courses,  a  general 
course  and  four  special  courses.  The  general  course  is  intended  as 
a  non-professional  course.  The  four  special  course?  are:  Civil 
engineering  and  irrigation:  electrical  engineering:  mining  engineer- 
ing and  sanitary  engineering.  A  new  science  building  is  being  erected 
and  will  probably  be  completed  and  equipped  by  the  beginning  of 
the  next  academic  vear. 
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The  Sydney,  Australia,  Tramway  System. 


By  F.  G.  Sykes. 

THE  first  electric  tramway  to  be  operated  in  Sydney  was 
installed  about  1890,  and  resulted  from  the  conversion 
of  a  short  steam  line  between  Randwick  and  Waverly, 
which  could  not  be  made  to  yield  a  profit  when  operated  with 
steam.  This  experiment  was,  however,  soon  discontinued,  and 
the  electrical  apparatus  removed  to  North  Sydney,  and  erected 
at  the  terminus  of  the  cable  system  as  an  extension  of  this  sys- 
tem to  Middle  Harbor.  The  next  development  in  the  electric 
traction  system  of  Sj^dney  was  the  extension  of  the  Ocean 
Street  cable  tram  as  far  as  Rose  Bay. 

This  extension  skirts  the  shores  of  Sydney  Harbor,  giving 
to  passengers  a  view  of  a  beautiful  bit  of  scenery,  and  from  an 
engineering  point  of  view  is  remarkable  for  its  steep  grades 
and  sharp  curves.     It  is  doubtful  if  any  other  source  of  power 


article  deals  mainly  with  the  large  new  power  house  just  built, 
a  brief  description  of  the  original  one  will  probably  prove  o£ 
interest. 

It  is  situated  close  to  the  tracks  of  the  Government  railways 
and  only  a  short  distance  from  the  shores  of  Darling  Harbor, 
from  which  a  supply  of  salt  water  for  condensing  purposes  is 
obtained.  The  building  is  of  brick  and  steel  construction,  and 
arranged  with  the  offices  in  front,  and  the  engine  and  boiler 
rooms  side  by  side  behind  the  offices,  thus  allowing  01  their 
future  extension.  The  engine  room  is  120  feet  long  and  96  feet 
wide;  the  boiler  room  being  120  feet  long  and  84  feet  wide.  The 
latter  is  provided  with  fourteen  multitubular  300-hp  hand-fired 
boilers,  built  by  a  local  firm.  Each  boiler  is  16  feet  long  and  7 
feet  in  diameter,  and  has  72  tubes,  4  inches  in  diameter.  The 
boiler  settings  are  fitted  with  hot-air  economizers.  The  engine 
room  contains  four  850-kw  generators,  direct  connected  to 
cross-compound  horizontal  engines  built  by  the  E.  P.  Allis 
Company,  of  Milwaukee,  and  arranged  in  two  rows  down  the 


Fig.  I.— Sectional  Views  of  Boiler  and  Engine  Rooms,  Ultimo  Power-House  Extension,  Sydney,  Australia. 


than  electricity  could  have  been  successfully  employed  on  this 
extension.  The  power  was  furnished  by  two  150-kw  General 
Electric  six-pole  dynamos  running  at  400  r.  p.  m.,  and  belted  to 
the  engines  used  for  operating  the  cable  cars. 

In  1898  the  first  electric  power  plant  of  any  size  in  Australia 
was  built  at  Sydney,  and  known  as  the  Ultimo  power  house. 
The  current  generated  at  this  power  house  was  to  be  used  for 
operating  the  trams  on  George  and  Harris  streets,  in  the  center 
of  the  business  section  of  Sydney. 

Before  this  time,  and  with  the  exception  of  the  short  electric 
trams  mentioned  above,  and  the  cable  trams  at  North  Sydney 
and  Ocean  Street,  transportation  to  the  various  sections  of  the 
city  was  had  mainly  by  means  of  steam  trams,  which  not  only 
proved  very  noisy  and  dirty,  but  were  expensive  to  operate. 

The  conversion  of  these  steam  trams  to  electricity  was  kept 
in  mind  when  the  Ultimo  power  house  was  designed,  and  it  was 
built  with  the  idea  in  view  of  increasing  it  to  a  size  sufficient  for 
supplying  the  entire  system,  steam  trams  as  well.     While  this 


engine  room.  The  engine  high  and  low-pressure  cylinders  are 
26  inches  and  48  inches  in  diameter,  respectively,  with  a  48-inch 
stroke,  and  their  speed  is  100  r.  p.  m. 

They  are  alternately  right  handed  and  left  handed,  so  that  one 
condenser  may  serve  for  two  engines.  The  generators  are  of 
the  General  Electric  railway  tyjpe,  compound  wound,  and  need 
no  description.  The  flywheels  are  of  the  compound  type,  re- 
inforced with  steel  plates,  and  weigh  about  40  tons  each. 

?.lake  centrifugal  circulating  pumps  and  Blake  three-throw 
plunger  feed  pumps,  all  driven  by  40-hp  slow-speed  motors,  are 
located  in  the  boiler  room,  while  Blake  steam-driven  air  pumps 
are  used  for  the  Wheeler  surface  condensers  installed.  The 
switchboard  is  located  on  a  gallery  at  the  end  of  the  enjine 
room  nearest  the  offices,  and  was  built  by  the  General  Electric 
Company.  It  is  of  that  company's  usual  railway  type,  built  of 
black  enameled  slate  and  consists  of  four  generator  panels,  17 
feeder  panels,  5  lighting  panels,  summation,  booster  and  battery 
panels.     The  engine  room  is  provided  with  two  electric  cranes 
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built  by  the  Case  Manufacturing  Company,  Columbus,  O.,  each 
capable  of  lifting  30  tons,  the  span  of  each  crane  being  about 
48  feet. 

Without  even  attempting  the  conversion  of  the  steam  trams 
to  electricity,  it  was  found  that  this  station  was  almost  imme- 
diately loaded  to  its  utmost  capacity.  It,  therefore,  became 
urgently  necessary  to  enlarge  this  power  house  and  to  provide 
the  necessary  new  apparatus  as  soon  as  possible. 

As  some  of  the  steam  lines  extend  for  quite  a  distance  into  the 
suburbs,  with  consequent  long  feeders,  the  question  arose  as  to 
the  advisability  of  increasing  the  present  direct-current  installa- 
tion, or  of  making  an  entireh'  new  departure,  and  providing 
alternating-current  apparatus.  With  this  end  in  view,  the  Chief 
Railway  Commissioner,  Mr.  Charles  Oliver,  made  a  tour  of  in- 
spection around  the  world.  While  in  the  United  States,  and  act- 
ing on  the  advice  of  Mr.  M.  G.'.Starrett,  of  New  York,  as  well  as 
that  of  his  engineers  in  Sydney,  he  decided  on  a  three-phase,  25- 
cycle,  .6600- volt  system,  using  substations  with  rotary  con- 
verters and  transformers,  and  in  .\ugust,  1900,  signed  a  contract 
with  the  General  Electric  Company  for  the  entire  station  and 
substati(^>n  apparatus  (except  three-i)hase  cable  and  storage  bat- 
teries), including  the  steam  machinery,  which  latter,  however. 
was  rebuilt.  This  machinery  has  been  instaUcd  in  Sydney,  and 
is  now  in  successful  ojjcration. 

The  general  plan  oi  the  extension  just  installed  is  as  follows: 
The  original  power  hf)use  at  Ultimo  has  been  enlarged,  and 
three  1500-kw  generators  with  the  necessary  engines,  boilers  and 
other  apparatus  have  been  installed.  Five  substations  have  been 
built,  one  each  at  Newtown,  Randwick,  Waverly,  Hunter  Street 
and  North  Sydney.  In  each  of  these  substatif>ns.  with  the  ex- 
ception of  that  at  Randwick,  there  has  been  installed  two  450- 
kw  rotary  converters,  six  175-kw  air-blast  transformers,  and 
two  500  am|)cre-hour  storage  batteries,  each  provided  with  a 
50-kw  booster  set  for  charging  purposes.  Randwick  substation 
is  known  as  a  "single  unit"  substation,  as  it  roiitnin-;  only  one 
rotary  crmverter  and  one  storage  battery. 

IIUII.DINGS    ASU  CRANES. 

The  plans  of  the  new  building  known  as  the  "Ultimo  Power 
House  Lxtcnsion"  were  drawn  by  J.  G.  White  &  Co.,  of  New 
York,  and  the  building  is  almost  an  exact  counterpart  of  the 
Ninety-sixth  Street  power  house  of  the  Metropolitan  Street 
Railway  Company,  of  New  York  City. 

'I'lie  bj)iler  room  occupies  two  floors,  one  above  the  other,  and 
the  ground  space  occupied  is  176  feet  long  by  84  feet  wide.  Two 
coal  bunkers  of  steel  construction,  and  capable  of  holding  2,500 
tons  of  coal,  arc  built  directly  under  the  roof,  which  is  about  75 
feet  above  the  lower  boiler  room  floor.  Two  chimneys  have 
been  built,  each  224  feet  high,  and  containing  about  750.000 
brick.  Kach  top  is  covered  with  a  cast  iron  cap  weighing  six 
tons,  and  made  uj)  of  twenty  segments. 

The  engine  room  is  se|)arated  from  the  boiler  room  by  a 
brick  party  wall,  and  is  176  feet  long  by  96  feet  wide.  It  is  lofty 
and  well  ventilated,  and  has  foundations  built  for  six  units  .sim- 
ilar to  those  about  to  be  described.  The  whole  building  is  sub- 
stantially built  of  brick,  with  brownstonc  copings,  and  the  roof 
is  built  of  steel  trusses  covered  with  corrugated  sheet  iron,  a 
monitor  being  built  over  the  engine  room  for  ven'ilation. 

The  engine  room  is  j.rovided  with  an  electric  crane  built  by 
tlieMorgan  Knginerring  Company,  and  having  a  hoisting  ca- 
pacity of  .?o  tons,  with  a  span  of  q6  feet.  It  is  of  the  box-girder 
type,  provided  with  three  G.  K.  railway  motors  and  controllers 
for  operating  from  a  cage.  It  is  nUn  provided  with  electrical  as 
well  ns  mechanical  br.ikcs. 

The  substation  buildings  arc  brick  structures  with  brownstonc 
trimmings,  very  cfTective  red  tiled  roofs,  and  are  divided  longi- 
tudinally into  two  parts,  one  part  containing  the  rotary  convert- 
ers, etc..  and  the  other  part  the  storage  batteries,  a  double  in- 
terlocking door  preventing  the  fumes  from  the  battery  room 
penetrating  into  the  rotary  room. 

The  battery  room,  which  is  50  feet  long  by  40  feet  wide,  is 
in  the  double  unit  st.l)stations.  two  stories  high,  one  battery 
being  placed  upstairs,  and  the  other  downstairs.  The  floor  up- 
stairs is  covered  with  .sheet  lead,  with  the  seams  burned  to- 
gether, while  downstairs  the  floor  is  of  cement. 

The  rotary  converter  room  is  50  feet  long  by  .w  feet  wide, 
built   in  one  story,   with  a   monitor  at   the  top.     This  room   is 


Ijr-jvided  with  a  hve-ion  traveling  crane,  built  by  R.  S.  Scrut- 
tin  &  Co..  ->i  Sydney,  and  is  also  provided  with  a  still,  heated 
by  a  gas  burner,  for  distilling  the  water  for  battery  use.  The 
floor  is  of  cement,  and  is  tiled  around  each  rotary  for  a  distance 
of  about  two  feet,  thus  giving  a  very  finished  appearance  to  the 
machinery. 

BOILER  ROOM. 

The  boiler  room  contains  32  boilers,  made  by  the  Babcock  & 
Wilcox  Company,  arranged  to  be  set  in  batteries  of  two  boilers 
each,  eight  batteries  to  be  placed  on  the  lower,  floor,  and  eight 
on  the  upper  floor.  Each  boiler  is  rated  at  450  hp,  has  2,852 
square  feet  of  heating  surface,  and  was  built  to  operate  under 
a  steam'  pressure  of  160  pounds  per  square  inch.  The  front  of 
each  boiler  is  arranged  for  the  reception  of  Babcock  &  Wilcox 
patent  chain  grate  stokers.  The  coal  is  fed  from  the 
overhead  coal  bunkers  by  means  of  iron  chutes,  and  feeds 
over  the  whole  width  of  the  grate,  the  thickness  of  the  coal 
layer  being  regulated  by  the  vertically  sliding  arrangement  of 
fire  doors.  The  stokers  are  operated  by  small  engines  con- 
nected by  means  of  shafting  and  eccentrics.  The  John  A.  Mead 
system  of  noiseless  coal  and  ash  conveyors  is  in  use,  and  con- 
sists, as  is  well  known,  of  buckets  mounted  on  wheels  and 
operating  on  a  steel  trackway.  The  apparatus  is  operated  by  an 
electric  motor,  and  includes  a  crusher  operated  by  a  second 
motor,  and  of  20  center  dumping  ash  cars. 

The  feed  water  is  forced  from  the  hot  well  through  two  Gou- 
bert   horizontal   secondarv  feed   water   heaters,  directlv  into  the 
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boilers,  by  means  of  Worthington  compound,  duplex,  outside- 
j)acked.  plunger  pressure-pattern  boiler  feed  pumps.  Three  of 
these  i)umps  arc  provided,  each  having  two  high-pressure  steam 
cylinders  9  inches  in  diameter,  and  two  low-pressure  steam 
cylinders  14  inches  in  diameter;  four  single-acting  outside- 
packed  plungers  yyi  inches  in  diameter,  all  of  lo-inch  stroke. 
Each  of  the  above  pumps  is  guaranteed  to  deliver  240  gallons 
per  minute  when  running  at  a  piston  speed  of  52  feet  per  min- 
ute on  each  side.  The  two  feed  water  heaters  are  each  pro- 
vided with  1,500  square  feet  of  heating  surface,  and  are  ar- 
ranged so  that  the  exhaust  steam  from  the  boiler  feed,  circu- 
lating and  air  jiumiis  will  be  carried  through  the  heaters. 

The  steam  juping  was  furnished  by  the  Best  Manufacturing 
Company.  01  Pittsburg,  and  is  laid  out  in  accordance  with  the 
most  mo<lern  ideas  for  combining  simplicity  with  convenience 
and  safety.  Extra  heavy  piping  and  fittings  were  used,  and 
ample  provision  was  made  for  expansion  by  using  wrought  iron 
bends.  The  "unit"  system  has  been  employed,  and  the  piping 
for  each  unit  is  as  far  as  possible  identical. 

ENGINE   ROOM. 

The  engine  room  is  provided  with  three  main  engines  built 
by  the  Allis-Chalmers  Company,  and  placed  in  a  row  on  the  side 
of  the  room  next  to  the  boiler  room.  Each  engine  is  a  vertical, 
cross-compound  condensing  machine  of  the  Reynolds-Corliss 
type,  with  high-pressure  cylinder  32  inches  in  diameter,  and 
low-pressure   cylinder  64   inches   in   diameter.     Both   cylinders 
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liave  a  stroke  of  60  inches,  and  operate  at  75  r.  p.  m.,  with  150 
pounds  iteam  pressure.  The  steam  from  the  boilers  is  led  di- 
rectly into  a  Reynolds  separator  placed  in  the  basement,  flow- 
ing from  there  into  the  high-pressure  cylinder,  and  thence 
through  a  receiver  and  rcheater  into  the  low-pressure  cylinder. 
A  small  motor  is  provided  for  controlling  the  speed  of  the 
engine  within  two  per  cent  above  or  below  normal,  and  is  con- 
trolled by  the  switchboard  attendant.  Each  engine  is  also  pro- 
vided with  an  auxiliary  governor  attached  to  a  stop  valve,  lo- 
cated next  to  the  throttle  valve,  and  so  arranged  that  should 
I  he  engine  from  any  cause  speed  up  five  revolutions  above  the 
normal,  the  valve  will  be  instantly  and  positively  closed,  shut- 
ting oflT  all  steam  from  the  cylinders. 

Two  150-hp  horizontal  tandem  compound  engines  made  by 
the  Harrisburg  Foundry  and  Machine  Works,  operating  at  270 
r.  p.  m.,  and  each  direct  connected  to  a  six-pole,  loo-kw,  125- 
volt,  compound-wound  generator,  arc  located  between  the  main 
engines  and  the  high-tension  switchboard  gallery.  These  en- 
gines are  equipped  with  an  automatic  self-lubricating  device, 
whereby  the  bearings  on  the  engine  frame,  crank  pin,  cross- 
head  pin  and  guides,  will  be  lubricated  from  a  reservoir  of  pure 
oil,  which  constantly  seeks  its  level,  in  the  engine  base  beneath 
the  crank  pin.  The  crank  delivers  the  oil  from  this  reservoir  in 
a  continuous  supply  to  the  crank  pin,  from  which  it  is  thrown 
ofT  by  centrifugal  force  into  a  pocket  provided  in  the  inside  of 
the  oil  hood,  and  from  this  pocket  flows  through  tubes  to  the 
crank  shaft  bearing  and  thence  back  to  the  reservoir. 

Each  main  engine  is  provided  with  a  Worthington  surface 
condenser,  which,  together  with  its  air  pump,  is  located  in  the 
engine  basement  close  to  its  respective  engine  foundation.  Each 
condenser  has  a  total  of  3,600  square  feet  of  cooling  surface, 
and  is  guaranteed  to  jiroducc  a  vacuum  of  26  inches  of  mercury. 
Adjacent  to  the  condenser  is  located  a  Worthington  vertical 
compound  beam  air  pump,  having  its  steam  cylinders  of  9  inches 
and  16  inches  diameter,  and  its  air  buckets  of  20  inches  diameter, 
with  a  common  stroke  of  12  inches. 

The  circulating  pumps  are  placed  in  the  boiler  room,  and 
arc  of  the  Worthington  horizontal  compound,  outside  packed 
plunger  tyi)c.  The  salt  water  used  for  condensing  purposes  is 
I.unii)cd  from  Darling  Harbor,  and  the  piping  is  so  arranged  that 
any  circulating  |)unips  can  supply  any  condenser  with  cooling 
water. 

The  two  condensers  for  the  exciter  engines  arc  similar  to 
those  for  the  main  engines,  except  that  they  are  smaller  and 
arc  provided  with  combined  air  and  circulating  pumps  attached 
to  the  same  steam  cylinder.  \  gravity  oiling  system  is  pro- 
vided for  the  main  engines. 

F.r.KCTRIC   GENERATORS. 

Direct  connected  to  each  of  the  three  Allis  engines  just  de- 
scribed is  a  General  Electric  1,500-kw,  6,600-volt,  three-phase 
generator,  running  at  75  r.  p.  m.  These  generators  have  their 
armatures  stationary,  while  the  field  poles  arc  attached  directly 
to  the  periphery  of  the  engine  flywheel,  thus  making  a  very 
com|>act  generating  unit  and  reducing  to  a  mininnnn  the  weight 
on  the  engine  shaft. 

The  flywheel  hub  and  s|)idcr  is  a  casting  in  two  parts,  and 
the  Iiul)  is  fastened  to  tlic  shaft  by  means  of  six  long  bolts 
through  the  hub,  and  tightened  in  place  while  hot.  The  rim  is 
made  up  of  eight  cast-steel  segments,  four  of  which  arc  equal 
to  the  circumference  of  the  wheel,  the  other  four  being  placed 
beside  the  first  four,  but  arranged  to  break  joints.  Forty  field 
|)oles,  which  at  75  revolutions,  will  give  a  frequency  of  25  cycles, 
r.rr  boltt'd  to  the  outer  face  of  the  engine  flywheel  rim.  the 
bolts  passing  right  through  the  rim  of  the  wheel.  Exciting  cur- 
rent is  led  by  means  of  two  cables  fastened  li>  one  of  the  spider 
arms,  from  the  collector  rin^s  on  the  shaft  to  the  field  winding. 
The  stationary  armature  is  divide«l  into  four  parts  for  con- 
venience r>f  shipping,  which  are  bolted  together  as  they  arc  as- 
semble<l.  The  internal  diameter  of  the  armature  when  assem- 
bled is  2S0  inches.  Tlie  coils  arc  rectangular  in  form,  wound  on 
forms,  and  placed  in  the  slots  as  the  armature  was  assembled  in 
the  Ultimo  power  house. 

II tr.H -TENSION   switchboarh. 

The  switcliboard  is  located  on  a  raised  gallery  across  the  dy- 
ii.inio  room,  between  the  old  and  the  new  portions  of  the  sta- 


tion. Space  Is  provided  on  this  board  for  controlling  three  ex- 
citers, two  of  which  are  now  installed,  six  three-phase  genera- 
tors, three  of  which  are  at  present  installed,  and  five  substation, 
feeders,  all  of  which  are  now  installed,  although  as  they  are  at 
the  end  of  the  board,  future  feeder  panels  can  be  installed  with- 
out disturbing  the  rest  of  the  switchboard.  There  is  also  an 
exciter  summation  and  a  generator  summation  panel.  The  in- 
struments and  low-voltage  controlling  apparatus  are  mounted 
on  blue  Vermont  marble  panels,  while  the  high-tension  parts, 
consisting  of  switches,  busbars  and  transformers  are  placed 
some  distance  behind  the  operating  board. 

Each  generator  and  feeder  is  controlled  by  three  oil  switches, 
all  three  connected  to  a  common  shaft,  which  is  operated  by 
a  lever  from  the  front  of  the  operating  board  by  means  of  rods 
and  bell  cranks.  Each  of  these  oil  switches  is  placed  in  a  sepa- 
rate brick  comparment,  so  that  any  arc  which  maj-  be  acci- 
dentally formed  in  one  compartment  cannot  be  communicated 
to  the  others.  All  of  the  generator  switches  are  provided  with 
reverse  current  relays,  which  light  up  a  red  lamp  on  the  front 
of  tlie  board  should  any  reversal  of  current  take  place,  but  do 
not  trip  the  switch,  as  this  is  not  thought  advisable. 

All  of  the  feeder  switches  are  provided  with  overload  relays, 
v/hich  in  addition  to  tripping  the  switch,  should  the  current  rise 
above  a  predetermined  amount,  also  light  up  a  red  lamp  on  the 
front  of  the  board,  thu.s  drawing  the  attendant's  attention  to  this 
3\.itch.  Each  generator  jjanel  is  provided  with  a  recording 
and  an  mdicating  wattmeter,  a  main  ammeter  and  voltmeter,  and 
a  field  ammeter.  Each  feeder  panel  is  provided  with  a  recording 
wattmeter  and  three  ammeters,  one  for  each  phase. 

The  generator  summation  panel  is  provided  with  one  re- 
cording wattmeter,  three  ammeters  and  three  voltmeters,  thus 
showing  the  grounding  or  unbalancing  of  any  phase.  Two  indi- 
cating wattmeters  are  also  provided,  enabling  the  instantaneous 
power  factor  to  be  determined. 

All  of  the  ammeters,  voltmeters  and  indicating  wattmeter^  are 
of  the  General  Electric  horizontal  edgewise  tjrpe,  with  black 
enamel  finish,  while  the  recording  wattmeters  are  of  the  round 
pattern,  balanced  induction  type.  Synchronizing  arrangements 
are  provided,  using  both  a  voltmeter  and  a  lamp,  the  generators 
being  in  exact  synchronism  when  the  lamp  is  dark  and  the  volt- 
meter reads  full  voltage. 

The  exciters  are  provided  with  astatic  ammeters  and  volt- 
meters, while  the  exciter  summation  panel  is  provided  with  a 
Thomson  recording  wattmeter.  Both  the  exciter  and  generator 
field  rheostats  are  placed  in  the  basement,  and  controlled  by 
means  of  a  long  shaft  with  gearing. 

.MI  parts  of  the  boiler  and  engine  rooms,  engines,  switch- 
board gallery  and  oflices  are  provided  with  telephones  and  sig- 
nal lamps,  all  under  the  immediate  control  of  the  switchboard 
attendant,  while  he  also  has  communication  with  each  of  the 
substations  by  duplicate  telephone  lines. 

three-phase  cables. 
Each  of  the  various  substations  is  electrically  connected  with 
the  switchboard  at  the  Ultimo  power  house  by  means  of  a  du- 
plicate set  of  three  conductor  cables  furnished  by  the  British 
Insulated  Wire  Company.  The  system  in  use  is  the  solid  laid 
system  so  common  in  Europe,  and  the  cables  are  placed  in 
wooden  troughs  and  surrounded  by  an  insulating  material.  Two 
wooden  troughs  made  of  well  seasoned  iron-bark,  an  .\us- 
tralian  harclwood,  which  were  coated  with  Stockholm  tar.  were 
placed  in  a  trench  dug  to  a  depth  of  about  three  feet  below  the 
surface  of  the  street.  One  of  the  troughs,  in  which  the  high- 
tension  and  600  volt  feeder  cables  are  laid,  is  about  8  inches 
deep  by  11  |i  inches  wide,  while  the  other  trovigh  intended  for 
the  return  cables  is  5  inches  deep  by  6  inches  wide.  The  cables 
when  laid  are  supported  by  bridges  of  wood,  and  surrounded  by 
a  compound,  composed  of  Stockholm  tar,  resin  and  sand,  the 
trough  being  then  covered  with  an  iron  bark  plank,  held  in 
place  by  three  layers  of  common  brick.  Each  phase  of  the  three 
conductor  cable  is  composed  of  19  No.  16  B.  W.  G.  wires 
(equivalent  to  about  No.  4 — o  B.  &  S.),  stranded  together  and 
insulated  with  7/32-inch  paper,  the  entire  three  conductor  cable 
being  covered  first  with  6/32-inch  paper,  then  with  lead,  and  out- 
side of  all  with  impregnated  jute.  The  section  of  the  cable  run- 
ning to  the  North  Sydney  substations  is  laid  under  the  waters 
of  the  harbor.  an<l  this  cable  is  armored  in  addition  to  the  cov- 
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ering  stated  above,  with  two  layers  of  No.  11  S.  W.  G.  steel 
wire,  and  outside  of  this  with  a  covering  of  impregnated  jute. 
Wirt  alternating-current  short-gap  lightning  arresters  are 
provided,  both  at  the  Ultimo  and  substation  ends  of  each  dupli- 
cate feeder,  for  taking  care  of  any  electric  surgings  which  may 
be  set  up  in  the  feeders  due  to  sudden  heavy  changes  of  load,  or 
short  circuits. 

SUB-STATION    AI'P.\RATUS. 

As  all  of  the  substations  are  identical  a  description  of  the 
Waverly  substation,  shown  in  Fig.  4,  will  suffice  for  all.  As 
stated  above,  the  rotary  converter  room  is  provided  with  two 
six-pole,  450-kw  rotary  converters  running  at  500  r.  p.  m. 

These  machines  are  of  the  G.  E.  railway  type,  and  are  too  well 
known  to  need  description,  except  to  say  that  they  are  provided 
with  four-pole  40-hp  induction  starting  motors.  The  rotor  of 
these  motors  is  forced  directly  on  an  extension  of  the  main 
armature  shaft,  and  is  of  the  squirrel-cage  type.  The  stator  is 
mounted  on  a  bracket,  which  is  bolted  to  the  pillow  block  on 
the  collector  ring  side  of  the  machine. 

The  6,000-volt  currents  upon  entering  each  substation,  and 
after  passing  the  high-tension  switchboard,  are  conducted  to 
two  sets  of  three  175-kw  delta-connected  air-blast  transformers, 
where  the  voltage  is  transformed  from  6,000  to  375  for  use  in 
the  rotary  converters.  These  transformers  are  cooled  by  a 
blower  set  consisting  of  a  i-hp  induction  motor  direct-connected 
to  a  steel-pressure  blower. 


FIG.    8. — BATTERY    PLANT,    WAVERLY    SUB-STATION. 

The  high-tension  switchboard  consists  of  two  blue  Vermont 
marble  panels,  in  each  of  which  are  mounted  a  horizontal  edge- 
wise voltmeter  graduated  to  read  to  8,000  volts,  and  the  switch 
handles.  The  switches,  which  are  of  the  oil  type,  are  placed  in 
brick  compartments,  located  some  distance  behind  the  marble 
panels.  These  switches  are  arranged  to  trip  on  an  overload  by 
means  of  relays,  a  red  lamp  placed  in  the  front  of  the  marble 
panel  indicating  when  the  switch  is  open.  The  600-volt  switch- 
board is  of  the  ordinary  railway  type,  built  of  blue  Vermont 
marble,  and  provided  with  astatic  instruments,  circuit  breakers, 
etc. 

In  each  battery  room  is  located  a  storage  battery  built  by  the 
Accumulatoren-Fabrik  Aktiengesellschaft,  Berlin,  and  consisting 
of  280  cells.  Each  cell  contains  10  negative  and  9  positive 
plates,  and  is  made  of  wood  lined  in  the  inside  with  sheet  lead. 
The  cells  are  mounted  on  a  wooden  platform,  built  up  of  three 
ii-inch  hardwood  timbers,  placed  on  edge  and  floored  over. 
This  platform  is  insulated  from  the  floor  by  glass  blocks,  and 
each  cell  is  insulated  from  the  wooden  platform  by  porcelain 
insulators,  four  under  each  cell.  The  guaranteed  capacity  of 
each  battery  is  500  ampere-hours.  The  charge  and  discharge  of 
the  battery  is  regulated  by  means  of  a  differentia lly-wound  50- 
kw  booster  direct-connected  to  a  loo-hp  multipolar  motor  run- 
ning at  900  r.  p.  m. 

GENERAL. 

The  Sydney  and  Suburban  tram  system  comprises  about  145 
miles  of  track,  and  operates  527  cars.  In  the  center  of  the  city 
along  George  and  Harris  streets,  center  pole  construction  with 


double  bracket  arms  and  cast-iron  ornamental  bases  set  in  con- 
crete, is  used,  while  all  other  parts  of  the  city  have  span  wire 
construction  using  both  wood  and  Mannesmann  steel  poles. 
The  track  construction  consists  of  grooved  girder  rails  weighing 
about  83  pounds  per  yard,  laid  on  concrete  foundations  with  a 
wood  block  roadbed.  Both  Brown  plastic  and  Washburn  & 
Moen  solid  crown  bonds  are  used  for  bonding,  together  with 
copper  cables  .45  square  inch  cross-section,  laid  between  each 
track  and  bonded  to  alternate  rails.  These  cables  are  laid 
against  the  inner  rails  of  their  respective  tracks,  and  the  two 
tracks  are  cross  connected  every  60  yards.  The  trolley  wire 
used  is  of  figure-eight  section,  about  0.13  square  inch  in  c^oss- 
section. 

Two  types  of  cars  are  used,  one  of  them  being  built  by  the 
Brill  Company,  while  the  other  is  built  by  the  Clyde  Engineer- 
ing Company,  of  Granville,  Australia.  Both  Peckham  and  Brill 
trucks  are  used,  while  the  cars  are  braked  by  means  of  the 
Christensen  air  brake,  the  desired  amount  of  compressed  air  be- 
ing secured  by  means  of  a  compressor  placed  upon  the  axle  and 
operated  by  the  rotation  thereof. 

The  entire  system  is  under  government  control,  and  is  oper- 
ated by  three  commissioners  appointed  by  the  Premier  of  New 
South  Wales  for  a  term  of  seven  years. 

The  manner  of  collecting  fares  is  that  in  use  in  most  European 
cities,  and  consists  in  dividing  the  city  into  sections,  a  charge  of 
a  penny  (2  cents)  beng  collected  for  each  section  traveled  over. 
Different  colored  tickets  are  issued  by  the  conductor  for  the 
various  sections,  the  passenger  either  paying  for  one  section  at 
a  time,  or  he  can  pay  for  the  entire  distance  he  wishes  to  go  at 
once.  Each  ticket  is  numbered,  and  inspectors  are  likely  to  in- 
spect each  passenger's  ticket  at  any  time,  thus  reducing  the 
chance  of  dishonesty  to  a  minimum. 

Sydney  can  now  boast  of  havirg  the  largest  electric  tram  sys- 
tem in  the  southern  hemisphere,  and  I  may  add  that  it  is  ex- 
pected to  double  the  equipment  in  the  near  future. 


German  Electrical  Conditions. 


Writing  from  Berlin  under  date  of  November  18,  a  special  corre- 
spondent of  the  New  York  Evening  Post  says :  "Germany's  elec- 
trical industries,  which  had  thus  far  formed  a  strong  bulwark  against 
the  tide  of  depression,  are  the  last  to  yield,  and  acknowledge  large 
losses.  Simultaneously  with  the  era  of  industrial  prosperity  in  Ger- 
many, the  electrical  industries  scored  one  commercial  and  technical 
triumph  after  another.  But  the  buoyancy-  and  prosperity  took  the 
form  of  stock  speculation,  with  the  result  that  several  very  large 
companies  have  already  been  forced  to  the  wall  by  creditors  and 
despairing  shareholders.  Over-capitalization  and  a  too  strenuous 
race  for  export  concaiests.  at  the  expense  of  the  reserve  funds,  have 
caused  a  general  reaction  which  was  perhaps  too  long  in  coming. 

The  past  week  has  been  chiefly  evenrful  because  of  the  symposium 
of  gloomy  financial  reports  submitted  by  leading  electrical  companies. 
The  Schuckert  Company,  which  was  forced  to  undergo  a  thorough 
process  of  "sanitation,"  r-  oorts  a  loss  of  21,000,000  marks  for  the 
last  year,  and  within  a  few  days  the  stock  v.as  quoted  materially 
lower.  The  Allgemeine  Electricitats  Gesellschaft.  which  was  re- 
garded as  the  most  impregnable,  now  publishes  a  statemei.t  of  ex- 
penses and  dividends  which  shows  more  eloquently  between  the 
lines  the  hard  siruggle  to  present  an  encouraging  balance  sheet. 
The  dividend  of  8  per  cent.,  declared  several  days  ago.  is  misleading, 
for  the  reason  that  2^4  per  cent,  is  added  by  transferring  a  part  of 
the  operation  fund  to  the  dividend  account.  The  Kummer  Company 
shows  a  loss  of  20,000,000  marks  in  operations,  the  Helios  Company, 
of  Cologne,  of  over  9,000.000  marks."' 

A  cable  dispatch  from  Berlin  of  November  29  says  :  "A  combina- 
tion of  seve'al  electric  concerns  has  been  effected  for  the  purpose  of 
underbidding  American  competition.  The  members  of  the  combina- 
tion arc  the  Allgemeine  Electricitats-Gesellschaft.  Siemens-Halske.  of 
Berlin,  and  the  Schuckert  Company,  of  Nuremberg," 


Speed  of  Pacific  Cable. 

A  recent  telegram  from  Vancouver,  B.  C.  says :  "Advices  from 
Banfield  Creek  state  that  a  speed  of  a  hundred  letters  a  minute  has 
been  attained  on  the  British  Pacific  cable."  That  sounds  rather 
encouraging. 
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Telephone  Cables — I. 


Bv  Akthuk  V.  Abbott,  C.  E. 


THE   PRINCIPLES   OF   CIRCLTT  DESIGN. 

OI-  all  of  the  diverse  parts  of  a  telephone  system,  the  conductors 
connecting  the  kubstations  with  the  central  office  hare  re- 
cently received  the  least  attention.  Substation  apparatus  ex- 
luhits  itself  in  a  thousand  form*,  and  each  issue  of  the  Patent  Office 
(jazette  adds  to  the  number.  Upon  the  switchboard  and  its  appliances 
hosts  of  inventors  have  expended  their  skill,  but  the  metallic  road 
<jvcr  which  messages  travel  has  remained  for  more  than  a  decade 
almost  unnoticed.  As  soon  as  the  rapid  multiplication  of  circuits 
pointed  inevitably  to  underground  lines  the  question  of  insulation 
became  of  paramount  importance.  The  first  expedient  was  to  fol- 
low the  lead  of  telegraph  engineers  and  lay  cables  insulated  with 
gutta  pcrcha  or  some  of  the  rubber  compounds.  Such  cables  were 
expensive  to  install,  and  even  more  costly  to  maintain,  as  under 
the  trying  conditions  of  urban  conduit  service,  the  rubber  soon 
<leteri«)rated.  Moreover,  the  transmission  of  speech  was  seriously 
impaired.  Present  knowledge  of  the  properties  of  electrical  con- 
ductors is  much  clearer  than  in  the  early  8o's.  But  even  at  lliat 
time  it  was  recognized  that  the  resistance  of  a  conductor,  and  its 
electro-static  capacity,  were  important  factors  in  speech  transmis- 
-sion.  The  u.se  of  the  smaller  wire  naturally  employed  in  cables 
made  an  increase  in  resistance,  while  the  rubber  insulation  and 
closer  proximity  of  wires  vastly  augmented  capacity.  Observing 
this  marked  inferiority  in  speech  transmission,  Sir  William  Preecc- 
formulated  his  famous  KR  law,  a  i)roposition  to  the  effect  that 
unless  the  product  of  the  capacity  and  resistance  of  a  telephone 
line  was  less  than  a  certain  quantity  (from  5,000  to  10.000  for 
open  wire  circuits,  and  about  8,000  for  cablesj  the  line  would  not 
talk.  Some  lines  on  the  continent  of  Europe  and  the  first  wires 
from  New  York  to  Chicago  in  the  early  90's  so  built  as  to  make 
this  product  greater  than  the  assigned  limiting  values  did  talk, 
and  talked  fairly  well ;  .so  the  faith  of  electricians  in  the  KR  rule 
was  shaken.  Meanwhile,  the  invention  of  the  Patter.son  cable 
placed  in  the  hands  of  the  telephonists  a  form  of  underground  cir- 
cuit at  once  so  cheap,  so  durable  and  so  efficient  that  it  is  perhaps 
not  strange  that  the  cable  problem  was  regarded  as  completely 
.solved,  and  attentiou  was  directed  to  other  fields. 

While  an  extended  exposition  of  the  properties  of  electrical  cir- 
cuits is  not  <jnly  foreign  to  the  scope  of  these  papers,  but  from 
its  necessarily  mathematical  character  repugnant  to  the  reader,  it 
seems  best  to  roughly  .sketch  the  governing  factors  in  order  that 
the  principles  of  circuit  design  may  be  comprehended. 

Imagine  a  force  pump  connected  to  a  line  of  very  elastic  hose. 
If  the  Ifugth  of  this  pi|)e  be  very  short,  each  stroke  of  the  pump 
will  be  followed  by  a  jet  of  water  from  the  delivery  end  exactly 
corresponding  in  all  respects,  save  a  slight  loss  in  energy  due  to 
the  friction  of  the  pipe  walls,  to  the  motion  of  the  pump  plunger. 
Hut  if  the  hoso  be  long  all  the  conditions  are  changed.  Hefore  any 
water  can  be  ejected  from  the  remote  end  of  the  pipe,  the  inertia 
of  the  entire  water  coliunn  must  be  overcome,  and  if  the  strokes  of 
the  ptunp  plunger  be  sharp  and  sudden  the  first  effect  is  to  distend 
the  hose  near  the  pinnp.  The  result  is  an  increase  in  the  (juantity 
of  water  contained  in  the  pipe,  and  the  absorption  of  some  of  the 
energy  delivered  by  the  pump  in  the  elastic  reacti<»n  of  the  walls 
of  the  hose,  and  the  water  travels  along  the  pipe  as  a  wave  or 
pulse.  If  the  pump  strokes  are  very  short  and  quick  and  the  pipe 
large,  long  and  very  elastic,  it  is  conceivable  that  the  character  of 
the  pmnp  i)nlsations  might  he  completely  changed  by  the  time  they 
arrived  at  the  delivery  end,  and  the  form  of  the  water  jet  trans- 
formed from  a  series  of  short,  quick  squirts  to  a  flow  more  or  less 
steady.  In  many  respects  electrical  circuits  behave  in  a  similar 
manner,  and  in  the  design  of  telephone  conductors,  the  length  of 
the  circuit  is  an  important  factor.  If  lines  are  of  sufficient  length. 
say  something  nwirc  than  15  or  20  miles,  so  that  the  energy  trans- 
mitted as  electricity  is  compelled  to  proceed  as  a  series  of  waves, 
all  of  the  laws  pertaining  to  wave  transmission  will  apply  to.  and 
nnist  he  recognized  in  the  design  of  stich  circuits.  If  on  the  con- 
trary, lines  are  too  short  to  permit  the  establishment  of  impulses, 
the  laws  of  wave  action  need  not  be  taken  into  account.  In  short 
Unes  the  impulses  impressed  at  one  end  by  the  transmitter  arc  re- 
ceived   at   the    other   aid    substantially    unchanged    in    all    of   their 


characteristics  save  a  slight  energj-  loss  occasioned  by  the  ohmic 
resistance  of  the  circuit,  a  quality  analogous  to  the  frictional  resist- 
ance of  the  water  pipe.  Contrariwise,  if  the  circuit  be  long,  the 
energy  transmitted  proceeds  as  a  series  of  waves,  and  imder  such 
circumstances  the  character  of  the  impulses  impressed  by  the  trans- 
mitter may  be  completely  changed  by  the  action  of  the  longer  con- 
ductor. In  order  that  articulation  may  be  readily  understood,  and 
to  enable  one  to  recognize  the  voices  of  friends  and  acquaintances 
the  harmonics,  or  over  tones,  in  which  all  speech  abounds  must  be 
clearly  preserved,  and  it  is  these  ripples  upon  the  vocal  sound 
waves,  like  the  quick,  short  strokes  of  the  pump  that  are  easily 
obliterated  by  the  elastic  reactions  of  the  electrical  conductors  over 
which  thej'  travel. 

In  the  analogy,  if  by  any  means  the  elasticity  of  the  pipe  could  be 
destroyed,  then  as  the  contained  water  column  is  inelastic,  the 
strokes  of  the  pump  would  be  delivered  at  the  receiving  end  un- 
changed in  quantity  and  in  quality.  It  was  an  attempt  to  recog- 
nize and  to  deal  with  this,  at  that  time  but  dimly  understood  rela- 
tionship, that  caused  Sir  William  Preece  to  formulate  the  KR  law, 
indicating  the  impracticability  of  speech  over  lines  in  which  the  prod- 
uct of  the  frictional  resistance  and  the  elastic  reaction  exceeded 
a  certain  constant.  Jn  the  hydraulic  analogj-,  such  a  result  would  be 
obtained  by  substituting  a  rigid  pipe,  say,  iron,  for  the  rubber  hose. 
Electricians  have  long  known  that  electrical  circuits  possessed  the 
I»ropcrty  of  inductance  that  was  opposed  to.  and  could  be  made  to 
neutralize,  capacity.  More  than  a  decade  ago  Mr.  Heaviside  showed 
mathematically  that  the  addition  of  inductance  to  a  telephone  cir- 
cnit   in  the  shape  of  a  wire  coil  should  improve  its  talking  proper- 
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ties,  but  when  he  attempted  to  carry  out  experimentally  his  mathe- 
matical deductions  by  inserting  inductances  concentrated  at  one 
or  two  points  the  results  were  disastrous,  for  lines  which  had  talked 
passably  prior  to  the  introduction  of  the  reactance  coils,  subse- 
(|uently  refused  to  transmit  a  syllable.  In  1893,  Dr.  S.  P.  Thomp- 
son* in  a  paper  entitled  "Ocean  Telephony,"  showed  that  as  the 
capacity  of  a  circuit  was  uniformly  distributed  along  its  entire 
length  it  was  necessary  to  similarly  distribute  the  correcting 
inductances,  instead  of  concentrating  them  as  Mr.  Heaviside 
had  done.  Dr.  Thompson  showed  two  methods  for  using 
correcting  coils;  one  plan  is  illustrated  in  Fig.  I.  in  which 
the  coils  are  placed  as  shunts  across  the  line  at  frequently  recur- 
ring intervals.  The  other  plan.  Fig.  2,  consisted  in  introducing 
transformers,  thus  splitting  the  line  into  a  number  of  sections.  As 
the  perturbing  action  tipon  voice  currents  varies  as  the  square  of  the 
length  of  the  circuit,  such  frequetit  sub-division  improves  trans- 
mission by  the  simple  process  of  cutting  up  a  long  circuit  into  a 
number  of  shorter  ones,  and  by  properly  designing  the  transform- 
ers they  may  be  made  to  balance  out  the  capacity  of  line  and 
act  in  the  same  manner  as  the  inductive  shunts.  This  effect  Dr. 
Thompson's  paper  does  not  clearly  specify,  and  while  he  showed  a 
number  of  methods  of  building  lines  whereby  their  talking  quali- 
ties may  be  improved  no  data  is  given  as  a  basis  for  actual  design. 
On  December  12.  1893.''  two  patents  were  issued  to  Mr.  C.  J. 
Reed  that  embrace  exactly  the  same  features  as  are  shown  in  Dr. 
Thompson's  method.     As  Mr.  Reed's  applications  were  filed  nearly 


*  Sec  proceedings  of  the   Intrmational   Electrical  Congren.  page    143. 
•See    patent*    510.613,    datcvl    TVcrmbcr    ij.    iSgi.    510.613    dated    December 
ta.  1893. 


December  6,  1902. 
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a  year  prior  to  the  International  Congress,  he  must  be  regarded  as  a 
co-invcntor  or  prior  to  Dr.  Thompson.  But  Mr.  Reed's  patent 
gives  no  specifications  as  to  building  or  using  the  transformers,  and 
the  language  of  the  patent  leaves  some  doubt  as  to  whether  he  was 
fully  aware  of  the  possible  effect  of  his  invention  on  the  talking 
properties  of  telephone  circuits. 

So  it  has  been  reserved  for  Dr.  M.  I.  Pupin  to  prove  both  mathe- 
matically and  experimentally  the  truth  of  the  Heaviside  theory, 
and  to  show  that  his  practice  was  defective  only  in  the  design  and 
location  of  the  balancing  inductances.  Moreover,  Dr.  Pupin  has 
^one  a  step  farther  than  all  prior  inventors  in  accurately  describ- 
ing both  the  way  to  place  the  balancing  inductance  coils,  as  shown 
in  Fig.  3,  with  reference  to  the  waves  transmitted  by  the  circuit, 
and  the  design  which  should  be  adopted  in  their  manufacture,  in 
order  to  secure  the  best  results.  Those  who  are  interested  in  this 
branch  of  the  subject  can  do  no  better  than  to  study  carefully 
Dr.  Pupin's  papers  before  the  American  Society  of  Electrical 
Engineers,^  or  to  peruse  his  patents.* 

Consider  whether  the  hydraulic  analogy  will  not  explain  the 
cause  of  Mr.  Heaviside's  failure.  Suppose  in  order  to  counteract 
the  elasticity  of  the  hose  one  or  two  iron  rings  should  be  clamped 
about  it.  Doubtless  these  rings  would  have  sufficient  strength 
to  confine  all  the  energy  imparted  by  the  pump,  but  this  restraining 
action  would  be  restricted  to  their  immediate  vicinity,  while  the 
remaining  and  by  far  the  greater  portion  of  the  pipe  would  still 
possess  its  original  and  undesirable  elastic  qualities.  Now  wlien  a 
pump  pulse  travels  along  the  pipe  and  reaches  one  of  the  confin- 
ing rings,  it  cannot  here  distend  the  hose,  and  the  wave  is  sud- 
denly checked  in  its  course,  and  a  portion  reflected  back  upon 
itself  just  as  on  the  seashore  the  retiring  breaker  interferes  with, 
and  confuses  the  advancing  wave.  The  confining  ring  thus  not 
onl}"  fails  to  prevent  the  deformation  of  the  pump  pulse  by  de- 
stroying the  elasticity  of  the  hose  at  certain  points,  but  it  adds 
to  the  existing  confusion  by  reflecting  the  water  wave  on  itself 
and  setting  up  interference  waves.  To  ttie  best  of  our  present 
knowledge  the  Heaviside  coils  acted  in  a  similar  manner,  for 
Avhile  they  tended  to  neutralize  the  capacity  of  the  circuits  in 
which  they  were  placed,  they  were  so  located  as  to  concentrate  an 
excess  of  balancing  action  at  one  or  two  points,  and  instead  of 
effecting  an  improvement  set  up  a  series  of  interference  waves 
which  added  to  the  existing  distortion.  To  return  to  the  hydraulic 
analogy,  if  for  the  one  or  two  heavy  iron  bands  a  large  number 
of  light  wire  hoops  should  be  placed  at  frequent  intervals  along 
the  entire  length  of  the  hose,  the  effect  would  be  much  the  same 
as  the  substitution  of  a  rigid  material  for  the  elastic  walls  of  the 
hose,  and  the  result  at  the  receiving  end  would  be  jets  of  water 
co-ordinated  with  the  pump  strokes  in  shape  and  in  time. 

From  this  rough  analysis  it  is  seen  that  to  properly  design 
an  electrical  circuit  one  must  regard  its  length  in  connection  with 
the  mutual  relations  of  resistance  inductance  and  capacity.  If  the 
circuit  be  shorter  than  the  electrical  wave  length  of  the  impulses 
it  is  called  upon  to  transmit  there  will  be  no  chance  for  true  waves 
to  be  formed,  and  consequently  the  deforming  action  just  described 
will  not  occur,  and  ordinary  transmission  in  which  ohmic  resist- 
ance is  a  greater  factor  takes  place.  It  is  probable  that  voice  im- 
pulses give  rise  to  few  important  waves  less  than  15  miles  in 
length,  and  consequently  in  dealing  with  shorter  telephone,  circuits 
the  effect  of  wave  transmission  may  be  neglected.  But  when  it 
becomes  necessary  to  consider  toll  lines  running  into  scores,  hun- 
dreds or  thousands  of  miles  the  wave  character  of  the  transmission 
becomes   the   governing   factor. 

Subscribers'  lines  in  the  larger  and  telephonically  denser  cities 
will  not  exceed  half  a  mile  in  length,  and  in  the  smaller  ones  a 
mile  or  a  mile  and  a  quarter.  But  few  trunk  lines  even  in  the 
largest  exchanges  are  more  than  five  or  six  miles  long,  so  that  in 
the  design  of  single  exchanges  the  question  of  wave  transmission 
may  be  neglected,  and  circuits  proportioned  solely  from  the  stand- 
point of  resistance  and  capacity.  Yet  it  must  not  be  forgotten 
that  as  the  telephone  systems  of  the  country  develop,  toll  line  com- 
munication will  rapidly  increase,  and  so  the  wire  plant  for  each 
single  office  must  be  based  on  the  probability  that  in  the  near 
future  its  circuits  will  be  called  upon  to  work  in  combination  with 
toll  lines  which  will  be  measured  by  hundreds  of  miles. 


At  present  the  use  of  balancing  coih  in  long  lines  is  stifl  In  the 
experimental  stage,  little  or  no  extended  practical  experience  hav- 
ing been  gained  therewith,  while  toward  the  improvement  of  trans- 
mission over  underground  cable  little  has  been  done  beyond  labor- 
atory tests.  That  telephone  circuits  are  soon  likely  to  undergo 
considerable  modification  in  design,  which  will  result  both  in  less 
expensive  construction,  and  improved  transmission  seems  certain, 
though  it  is  difficult  to  forecast  precisely  the  way  in  which  such  a 
result  will  arrive.  There  is  no  doubt  of  the  wisdom  of  reducing 
resistance  and  capacity  in  all  circuits  to  the  lowest  commercial 
limits,  and  this  goal  is  to-day  the  aim  of  cable  designers.  The 
operation  of  resistance  is  to  transform  a  portion  of  the  electrical 
energy  carried  by  the  circuit  into  heat,  which  is  radiated  away, 
and,  so  far  as  speech  transmission  is  involved,  utterly  lost.  The 
amount  of  energy  thus  wasted  is  directly  proportional  to  the 
square  of  the  current,  and  the  resistance  of  the  conductor.  Over 
conductors  of  high  resistance  therefore  speech  transmission  be- 
comes faint,  but  the  clearness  of  articulation  is  not  impaired.  There- 
fore to  secure  loudness  in  transmission  large  conductors  of  ma- 
terial of  good  conductivity  must  be  employed. 

The  practical  effect  of  capacity  is  to  prevent  successful  trans- 
mission not  so  much  by  decreasing  loudness,  as  by  interfering  with 
distinctness,  thus  b's  and  p's,  s's  and  c's  sound  alike  at  the  end  of 
a  high  capacity  line,  and  it  is  difficult  to  distinguish  one  word  from 
another,  causing  frequent  repetition.  Capacity  depends  on  the  area 
of  the  conductors,  their  proximity  to  each  other,  and  the  character 


^  Trans.   Am.    Ins.   Elec.    Engs.,    Vol.    xvi,    1899,    p.    93   and  Vol.    xvii,    1900, 

p.  445- 

*  Patent  No.  652,230.  June   19,   1900  and  No.   652,231,  June   19,    1900. 
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of  the  insulating  material  that  separates  them.  The  larger  the  wires 
of  any  circuit,  and  the  nearer  they  are  together,  the  greater  the  ca- 
pacity. Air  has  about  the  lowest  specific  capacity  of  any  known 
substance,  so  that  the  use  of  any  other  kind  of  insulating  material 
necessarily  increases  capacitj-,  thus  the  result  of  placing  circuits  in 
cables  has  a  fourfold  i-ffect  on  transmission. 

1st.  The  use  of  smaller  wire  increases  resistance  and  decreases 
volume. 

2d.  The  use  of  smaller  wire  decreases  capacity  and  improves  ar- 
ticulation. 

3d.  Twisting  the  circuits  together  brings  the  wires  nearer  to 
each  other,  increases  capacity  and  injures  articulation. 

4th.  The  necessary  use  of  some  insulating  material  besides  air, 
increases  capacity  and  injures  articulation. 

The  net  result  is  a  perceptible  decrease  in  volume  when  long 
lengths  of  cable  are  used,  and  a  very  marked  impairment  in  distinct- 
ness, even  over  moderately  long  lines.  The  aim  of  the  cable  de- 
signed "hould  therefore  be : 

1st.  To  use  the  largest  wire  compatible  with  reasonable  installa- 
tion cost. 

2d.  To  place  the  component  parts  of  each  circuit  as  far  apart  as 
possible. 

3d.  To  use  a  minimum  insulating  material  other  than  air. 

The  invention  of  the  Patterson,  paper,  dry  core,  or  air  spaced 
cable,  as  it  is  variously  called,  closely  realizes  these  conditions.  Sev- 
eral sizes  of  this  cable  are  shown  in  Fig.  4.  Copper  wire  of  No. 
19,  B.  &  S.  gauge,  has  been  the  usual  size  of  the  conductors.     The 
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requisite  number  of  pairs  to  form  the  desired  cable  is  taken,  and  Conductor   Arrangement.-Twisted   pairs,    length   of   twist   not 

each  wire  insulated  from  its  twin  by  a  loose  wrapping  of  carefully  over  3  leet.  •  u       1         ,-     » 

dried  paper.     It  is  customary  to  color  in  some  distinguishing  man-  Core.-Laid  up  m  successive  reversed  layers,  with  a  lay  01  at 

ner  the  paper  on  the  individual  wires  in  order  to  avoid  the  frequent  least  i  turn  in  2  feet  ,  ^      •  u  ,     •  1 

testing  otherwise  necessary  to  distinguish  the  components  of  each  Seal.-The  end  of  each  length  sealed  with  msulating  material 

one.     One  method  of  applying  the  paper  is  shown  in  Figs.  5  and  6,  for  at  least  2  leeL  ■     ^    ,■  , 

from  which  it  is  seen  that  the  wires  are  simply  separated  by  a  sheet  Sheath.-The  cores  to  be  enclosed  m  a  lead  pipe  y^  inch  thick, 

of  paper,  and  then  lightly  twisted  together,  this  twist  being  sufficient  having  at  least  29-10  per  cent  ot  tm. 

to   hold   both   the   conductors   and    the   insulation    in    their   proper  Electrostatic    Capacity.-Shall    not    average    more     than     .080 

relative   positions,    serving  at    the    same   time    the    very    important  microfarads  per  mile, 

office  of  preventing    cross-talk    due    to    the    mutual    operation    of  Insulation.— 100  megohms  per  mile. 

electrostatic    and     electro-magnetic    induction.     A     single     twisted  Guarantee-Capacity  shall  not  mcrease.  nor  insulation  decrease 

pair     is     taken     to     form     the     core     or     nucleus     of     the     com-  for  five  years. 

pleted   cable,  and   around  that   the   requisite  number  .f  pairs   are  The  cables  produced  by  these  specifications  so  completely  filled  all 

requirements  that  it  is  only  within  the  last  two  or  three  years  that 
there   have   been   any    symptoms   of   departure    from   the   good  old 
Conference  standard.     But  telephony  is  extending  rapidly  in  both 
scope  and  quantity,  wire  ways  are  becoming  congested,  competition 
is  demanding  greater  economy   in   construction  and  better   service 
to  the  subscriber,  and  it  appears  possible  to  introduce  considerable 
economy  in  the  cost  of  wire  plant  by  building 
W.  ^_    -.^LV  --^mu"^     M--\        cables  specifically  adapted  for  the  service  de- 
manded of  them. 
At  the  end  of  1901  the  approximate  statistics 
F.G.  5.-0NE  METHOD  OF  APPLYING  PAPER  TO  CONDUCTOR.  ^^^  ^^^  telephone  industry  were  as  in  Table  I. : 

assembled    in   regular  layers,  each  successive  layer  being  "cabled"  TABLE  I.— TELEPHONE  STATISTICS,  YEAR  OF  1901. 

or  wound  about  the  preceding  one  with  a  reversed  twist,  making  ^^   ^^  Stations  a,3oo,ooo 

a  complete  turn  in   from   18  inches  to  36  inches.     This  process  of  Xo.  of  Offices  6.500 

"cabling"    operates    again    to   eliminate    cross    talk    between    succes-  OriginatinR  calls  per  day  la.soo.ooo 

sivc  layers.  The  use  of  the  paper  to  separate  the  mdividuai  wires  if^  ^'^^^^^^^Lt's ^o v..;nat^ng;au;-::;::;::::::::::::::    '"""L 

furnibhes  an  insulator  of  low  electrostatic  capacity,  and  yet  of  suf-  p^^.  ^^^^  ^^^^^^  messages  to  originating  calls 34-«> 

ficicnt  resistance  to  maintain  an  insulation  of  many  thousand  meg-  Total  wire,  miles   3,000,000 

ohm,  against  the  feeble  eleclromulive  forces  of  telephone  currents.  Aerial   wire,  miles i.ioo.ooo 

"  Csblc  wire    miles                      •    •••      •• i|OO0|OO0 

By  twisting  the  various  pairs  of  wire  and  the  several  layers  very  ^^^^  ^.^^  ^.^^^  ^^,'^^- ' ^^^^^^ 

loosely   about   each   other   a   considerable   volume   filled    with    air   re-  p^^  cent,   trunk  miles  to  subscriber,   miles   (when  there  is  more 

mains,  and  capacity  is  decreased  by  preserving  as  much  space  be-  than  one  office  in  an  exchange) 3000 

twccn  conductor  as  possible.  ^"  «"^  °^  »°"  '""'  " '^^  '°  ^°'^'  "'^'  ^^ 

To  maintain  si-.ch  an  arrangement  of  wires  in  working  condition  |,-j.q,„  jJj^  j^j^I^  ^  appears  that  the  toll  lines  constitute  only  about 
sonic  protection  is  absolutely  necessary  as  the  insulating  material  g  (^  p^j.  ^.^^t  of  total  telephone  lines,  and  handle  but  2.2  per  cent 
la  not  only  hygroscopic  to  the  last  degrees,  and  would  retain  its  in-  q£  jj^^  ^^^^^  business.  While  doubtless  this  proportion  will  very 
sulating  properties  for  but  a  short  time  after  being  kiln  dried,  but  rapidly  increase,  and  the  importance  of  toll  traffic  to  general  tcle- 
is  also  of  fragile  character,  and  could  not  resist  an  infinitesimal  pi^Q^^  business  is  fully  realized,  the  advisability  of  designing  sub- 
amount  of  the  handling  needed  lo  place  circuits  in  their  working  scribers'  line,  trunk  lines  and  toll  lines  each  for  its  own  particular 
position.  Protection  is  achieved  by  enclosing  the  paper  covered  sphere  is  clearly  shown.  In  1898  or  1899  the  120  pair  cable  of  No. 
conductors  in  a  lead  pipe,  which,  if  carefuliy  made  is  absolutely  air  ,y  ^.j^^  ^.^g  ^j^^  ai,„ost  universal  standard,  but  the  rapidly  increas- 
tight,  sufficiently  flexible  lo  be  readily  introduced  into  underground  j,^g  congestion  of  wire  ways  is  forcing  more  economical  use  of 
conduits  or  attached  to  pole  lines,  and  indestructible  under  the  cor-  space,  and  200  and  even  400  pair  cables  have  appeared.  The  stand- 
rosivc  influences  usually  encountered.  ard  120  pair  cable  had  a  resistance  per  circuit  mile  of  94  ohms,  and 
Not  only  nnist  the  successful  cable  talk  well,  but  it  must  be  rea-  ^  capacity  of  .08  microfarads  per  mile.  Experience  has  shown  that 
sonably  easy  and  economical  to  manufacture,  its  mechanical  attri-  commercial  transmission  can  be  carried  on  through  something  over 

,^ 25  miles  of  such  cable,  or,  in  other  words,  acceptable  service  can  be 

x'.       .        I  given  through  a  line  having  a  resistance  of,  say,  2„300  ohms,  and 

/  ^t  ^ /^^|~/^  v.  \  ^    \     \      '  *  capacity  of  2   microfarads.     Any   rearrangement   of   wire   plant 

/^/'XTT^/^7^^T>5'^^\  /^  ^^^^    ^^^^   "'^^    interpose   a   greater   resistance   and    capacity',    will, 

/  '/'"j^        f^     j^    '  \  ^''  \  /  —       /,  therefore,   afford    equal    service.      As    subscribers'    lines   arc    short, 

I    '    1    ^.J        I     ^^y  1  \    /    \    \  more  numerous,  and  comprise  about  two-thirds  of  exchange  wire 

\  '  ,^      '         \       ^^1    I    I    (  /  ,      -^;  mileage,  it  would  seem  feasible  to  use  cable  of  small  wire,  and  con- 

\   - /^     ^yC^;— L_ )     ^1   V  /  I        ^    /    ^    —  scquently  cheaper  construction  for  this  part  of  the  wire  plant,  and 

\      —J —  'y\"*l    '/    '  I  --^  for  the  trunk  lines  and  toll  line  install  circuits  of  larger  wire  and 

"^       '    '—J—'^^      '  y  \    \  better  t.Tlking  properties,  thus  securing  good  transmission   and  re- 

ducing installation  cost.     To  illustrate:     Compare  the  expense  and 
electrical  properties  of  two  plants,  one  installed  with  standard  120 

FIG.  6.— LRoss-SECTioNS  OF  PAPER-INSULATED  CABLES.  ^^^^  ^g^le.  and  ihc  Other  having  400  pair  cable  No.  22  wire  for 

bates  must  meet  the  conditions  of  cvery-day  service,  and  its  design       subscribers'   lines,  and   75  pair   cable   No.    18  wire   for  trunk   line, 
must   be  such  as  to  make  any  desired   rearrangements  of  circuits       '^^'^  properties  of  such  cables  will  be  about  as  in  Tabic  II. 
easy.     About  a  dozen  years  ago  the  American  Bell  Telephone  Com-  TABLE  II.— COMPARI.*%ON  OF  CABLE  PLANTS. 

panv  isstied  the  famous  "Conference  Specifications,"  embracing  the 

,..  .,  .•,..  .,  No.   of  pair    »S  i»o  400 

conscnstis  of  existing  opinion  as  to  the  method  of  telephone  cable       sixe  of  conductor  B.  &  S 17  19  m 

building,  and  imdcr  which  the  bulk  of  all  the  telephone  cable  now  in       Resistance  per  circuit.  miJe  in  cable 59  94  t«r 

use  has  been  constructed.    The  essential  characteristics  of  the  Con-       Capacity  per  mile   .o«$  .080  .ii» 

ierence  Specifications  are  as  follows :  ^''"  ^"  »*^*''«  i"'^  •"'•« ^^i  »•  '5*  00  t^t.oo 

Sizes. — Number  o^  pairs.  25.  30.  50,  60,  loo,  120.  To  compare  probable  transmission  assume  an  exchange  where  the 

Conductors. — Copper  10  B.  &  S.  gauge,  conductivity  98  per  cent  telephonic  density    is    such    as  to    make  the    average    subscribers' 

of  pure  copper.  distance   from   the  office  half  a   mile,  and   the  average  trunk   line 

Insulation. — Dry  paper.  length  five  miles.     Such  conditions  now  represent  about  the  aver- 
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age  of  the  larger  cities.    Tlieu  a  comparison  between  the  two  plants 
will  be  as  in  Table  III. 

TABLE  III.— COMPARISON  OF  ELECTRICAL  PROPERTIES  OF  WIRE 
PLANTS  BUILT  WITH  CABLES  AS  IN  TABLE  II. 

120  Pair  75  and  400         Per   cent. 

Cable  Pair    cable            change 
Resistance   of   two    subscribers  linea 

in   the    same   office 94  Ohms  187  Ohms                       >99.S 

■Capacity  of  two  subscribers  lines  in 

the   same   office 080  Mfs  .132  Mfs                      1050.0 

Resistance   of   two   subscribers   lines 

in    different    offices     564  Ohms  482  Ohms                         85.5 

Capacity     480  Mfs  .437  Mfs                         91.0 

Cost    I  .695                              69.5 

By  the  preceding  table  it  is  clearly  shown  that  the  400  pair  cable 
will  not  give  a  good  transmission  between  subscribers  taking  in  the 
same  office  as  a  No.  19  wire  cable  will.  But  as  the  total  resistance 
and  capacity  of  two  such  lines  is  very  small  a  reasonable  increase 
in  the  objectionable  electrical  properties  is  unnoticeable,  as  the  per- 
missible margin  is  very  large.  Passing  to  trunk  line  conversations, 
it  is  shown  that  the  combination  of  the  400  pair  No.  22  wire  cable 
and  75  pair  No.  18  wire  cable  decrease  resistance  to  89.5  per  cent 
•of  the  No.  19,  120  pair  plant,  capacity  to  91  per  cent,  and  cost  to 
69.5  per  cent.     This  is  an  attractive  showing. 

Conduits  as  now  built  readily  take  a  2>4-inch  diameter  cable, 
and  possibly  one  2^-inch,  so  by  existing  construction  cable  sizes 
are  now  limited  to  the  preceding  dimensions,  and  design  must  ac- 
commodate itself  thereto.  In  a  general  way  it  appears  desirable  to 
have  about  seven  varieties  of  cable  for  subscribers'  lines,  and  about 
three  varieties  for  toll  and  trunk-line  service.  Table  No.  IV.  gives 
the  approximate  general  properties  suggested. 

TABLE    IV.— CABLE   DATA. 

No.  Size  of     Capacity 

Purpose  Pairs  wire         per  mile 

Subscribers    lines    distributing    cable    10  19  .090 

Subscribers    lines    distributing    cable 30  19  .090 

Subscribers   lines   distributing  cable 50  19  .080 

Subscribers  lines  distributing  cable 100  19  .080 

Subscribers  lines  distributing  cable   200  20  .100 

Subscribers   lines  main  cable    300  3o  .108 

Subscribers   lines   main   cable    400  22  .115 

Subscribers   lines  main    cable    600  24  .130 

Trunk   line   cable    75  I7  .065 

Toll    line    cable    5°  U  -050 

Toll    line    cable     10  10  .035 

With  the  selection  outlined  it  would  seem  possible  to  so  adjust 
cable  design  under  all  usual  circumstances  as  to  attain  good  service 
at  a  minimum  cost. 
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By  Edwin  F.  Northrup. 


IM  Fig.  31  G  is  the  single  source  of  alternating  current  located  at 
station  A.  R  is  a  differentially  v^^ound  relay  at  station  A  and 
a  is  an  artificial  line.  A  relay  Ri  not  differentially  wound,  is 
directly  in  series  with  the  line  at  station  B.  The  mechanism  at 
station  B  is  run  in  synchronism  with  the  mechanism  at  station  A. 
T  and  Ti  are  transmitters  which  break  the  line  to  cut  out  or  re- 
verse a  wave,  but  do  not  at  the  same  time  connect  the  line  to  earth. 
The  relay  R  is  balanced  as  follows :  The  line  is  disconnected  from 
earth  by  the  transmitter  Ti  and  the  artificial  line  a  altered  until  it 
equals  in  capacity  and  resistance  the  open  circuited  real  line.  Though 
both  the  artificial  and  real  line  are  disconnected  from  earth,  con- 
siderable current  will  flow  into  them.  Now,  putting  the  real  line  to 
earth  at  station  B,  the  relay  R  will  vibrate  again.  The  vibration 
is  a  consequence  of  the  extra  amount  of  current  that  enters  a  line 
grounded  at  its  end  over  that  which  enters  a  line  open  circuited  at 
its  end.    The  relay  Ri  also  vibrates. 

If  the  line  is  broken  by  transmitter  T  at  station  A,  all  current 
is  cut  off  the  line  and  relays  R  and  Ri  both  stop  vibrating.  Hence 
as  a  signal  consists  in  causing  a  receiving  relay  tongue  to  momen- 
tarily stop  vibrating,  Ti,  can  signal  to  R,  and  T  to  R^  by  cutting 
out  half  waves.  But  as  the  operator  at  each  end  of  the  line  stops 
his  own  relay  vibrating  while  signaling  to  the  other  end,  it  is  neces- 
sary to  arrange  matters  so  that  an  operator  is  never  receiving  while 
he  is  sending  or  sending  while  he  is  receiving. 

This  matter  is  easily  arranged,  at  the  sacrifice  of  half  the  number 
-of  simultaneous  messages,  by  arranging  the  segments  on  receiving  and 


sending  sunOower  commutators  at  each  end  of  the  line,  as  shown  in 
tig.  23.  At  station  A,  the  operator  sends  when  the  trailer  t,,  passes 
over  the  3d  and  4th  quadrants  of  his  sending  commutator,  and  the 
operator  at  station  B  receives  at  that  time  on  commutator  i?\  When 
the  trailers  have  gone  half  a  revolution  the  relations  01  acnding  and 
receiving  are  just  reversed.  Further  details  cannot  be  here  given, 
but  the  principle  should  be  clear  from  the  above.  The  method  is 
not  experimental,  having  operated  successfully  for  months  over 
actual  lines  about  100  miles  long. 

By  using  alternating  currents  and  synchronism  for  telegraphy, 
problems  of  the  distribution  of  telegraphic  messages  can  be  worked 
out  that  are  wholly  unsolvable  by  any  of  the  other  known  methods 
of  telegraphy. 

A  discussion  of  this  subject  is  beyond  the  scope  of  the  present 
article.  The  interested  reader  must  be  referred  to  the  United  States 
patents  on  telegraphy  distribution  recently  granted  to  H.  A.  Row- 
land. He  will  find  described  in  them  matter  of  great  value  to  the 
telegraphic  art,  and  the  clear  solution  of  numerous  cases  of  com- 
plicated telegraphic  distribution.  What  has  been  so  far  said  in  re- 
gard to  the  limits  of  distance  ovei  which  lines  may  be  operated 
duplex  or  simplex,  has  had  regard  to  lines  where  the  messages  are 
not  relayed  or  repeated.  The  Rowland  patents  describe  many  ireth- 
ods  of  relaying  alternating-current  telegraph  lines.  In  general,  au- 
tomatic relaying  can  be  done  as  simply  as  it  is  now  done  with  the 
Wheatstone  automatic  system.  Further  experience  will  undoubtedly 
greatly  simplify  and  extend  the  methods  of  relaying  and  of  dis- 
tributing messages. 

I  will  now  describe  a  concrete  case  of  ordinary  Morse  telegraphy 
accomplished  with  alternating  currents.  The  method  is  not  ad- 
vocated as  being  in  anywise  as  valuable  as  the  Rowland  printing 
telegraph.    It  has,  however,  the  advantage  of  extreme  simplicity  and 
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FIG.   31. —   REFLECTED  WAVE      SYSTEM   OF  TELEGRAPHY. 

might  possibly  therefore  be  tried  by  a  conservative  corporation  when 
the  far  more  beautiful,  but  more  elaborate  system  of  printing  teleg- 
raphy, would  not  be  taken  up.  The  method,  with  the  exception  of  the 
synchronism,  was  worked  out  recently  by  the  writer.  He  has  not  been 
in  a  position  to  give  it  an  actual  trial,  but  his  experience  with  print- 
ing telegraphy,  which  involves  a  similar  class  of  problems  confirms 
his  conviction  that  it  is  only  a  matter  of  a  small  amount  of  experi- 
menting to  hiake  perfectly  operative  this  very  simple  octoplex 
Morse  system  of  alternaling-current  telegraphy.  In  the  plan  pro- 
posed for  a  system  of  Morse  telegraphy  with  alternating  currents, 
the  chief  features  are  as  follows : 

The  signals  transmitted  are  the  ordinary  Morse  signals  and  the 
transmitting  keys  are  operated  in  precisely  the  same  way  as  in  the 
ordinary  direct-current  system.  The  signals  are  received  on  the 
ordinary  sounders  in  the  usual  m.anner.  The  lines  are  multiplexed 
and  duplexed  so  that  at  least  four  operators  can  be  transmitting  at 
each  end  of  the  line  at  the  same  time.  In  other  words,  the  ca- 
pacity of  the  line  is  at  the  very  least  eight  messages  at  a  time.  The 
speed  at  which  each  operator  can  send  will  depend  upon  his  personal 
skill,  the  line  having  a  transmission  capac'ty  beyond  that  of  the 
Operators.  The  multiplexing  of  the  lines  is  made  possible  by  em- 
ploying synchronisin  and  the  alternating  current.  The  signals  are 
made,  at  each  end  of  the  line,  by  reversing  certain  of  the  alternat- 
ing-current waves. 

We  will  first  describe  the  manner  in  which  a  single  operator  trans- 
mits signals,  then  how  these  are  received,  and  we  will  describe 
finally  how,  as  a  whole,  the  system  works  octoplex. 

The  transmitting  of  the  dots  and  dashes  of  the  Morse  alphabet  is 
accomplished  by  reversing  one  half  wave  of  the  alternating  curi;ent 
for  a  dot,  two  half  waves  for  a  short  dash  and  four  half  waves  for 
a  long  dash,  or  any  multiple  of  these  numbers.     But  matters  are  so 
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arranged  that  a  single  operator  can  only  reverse  every  fourth  half 
wave  of  the  current.  Hence  the  minimum  time  occupied  to  send  a 
long  dash  is  eq'.-al  to  at  least  sixteen  half  periods  of  the  line  current 

i'ig.  32  gives  the  method  by  which  a  single  operator  may  reverse 
the  half  waves.  C  is  a  commuUtor,  shown  developed,  used  as  a 
current  reverser,  the  direct  current  entering  it  on  the  leads,  D,  Di, 
and  the  alternating  current  leaving  it  by  the  leads  a,  ch.  The  alter- 
nating current,  developed  by  the  commutator,  completes  its  circuit 
through  the  primary  of  a  small  transformer  T.  This  transformer 
has  two  secondary  windings,  Si  and  St,  with  their  turns  wound  in 
opposite  directions.  They  are  connected  to  earth  at  their  middle 
point  m.  /C  is  a  Morse  key  hinged  at  It,  and  moving  between  the 
stops  i,  and  h.  /'  is  a  thin  steel  spring  extension  from  the  back  end 
of  the  key.  This  .spring  moves  between  the  poles  of  an  electromag- 
net Af.  when  the  key  is  depressed.  The  contacts  of  the  key  are 
made  at  d  and  G  on  the  spring.  If  the  spring  is  against  the  con- 
tact Ci  and  current  is  flowing  through  the  coil  ki,  then  even  if  the  key 
K  is  depressed  the  contact  will  not  be  broken  at  Ci,  because  the  spring 
will  be  attracted  <lown  by  the  magnet  and  will  only  bend.  But  if 
the  key  is  kept  depressed  and  the  current  through  the  coil  kt 
ceases,  then  the  spring  will  move  up  and  contact  will  be  made  at  Cj. 
If  current  now  flows  through  the  coil  k-..  the  contact  at  C,  will  re- 
main closed  even  if  the  key  is  raised.  Thus  no  sparking  of  any 
consequence  can  ever  occur  at  the  contacts  d  and  Cj. 

P  is  a  sunflower  of  4  segments  and  /  a  trailer  which  revolves 
aroimd  the  sunflower  at  such  a  speed  that  the  trailer  passes  over  one 
segment  of  the  sunflower  for  each  alternation  of  the  current  pro- 
duced by  the  commutator  C.  The  trailer  t  may  be  mechanically 
geared  to  the  shaft  turning  the  commutator  C.  When  the  key  K 
is  not  depressed  the  alternating  current  generated  in  the  winding  S,, 
of  the  transformer  will  flow  down  the  line  L,  going  one-fourth  of 
the  time  by  way  of  the  key  and  into  segment  No.  I  of  the  sunflower 
and  the  rest  of  the  time  by  way  of  the  circuit  .i"  and  into  the  seg- 
ments 2.  .3  and  4  of  the  sunflower.  Every  fourth  wave  can  there- 
fore be  controlled  or  modified  by  the  key,  and  there  will  be  current 
on  the  line  at  all  times.  If  the  key  is  depressed  when  the  trailer  is 
on  segments  2.  3  and  4.  the  secondary  windings  Si  of  the  trans- 
former is  connected  to  the  key  by  the  contact  G,  and  as  soon  as  the 
trailer  /  reaches  segment  No.  i  the  line  will  receive  current  from  this 
winding  of  the  transformer.  The  current,  however,  from  the  wir.''- 
ing  .S",  is  opposite  in  direction  to  the  current  which  the  winding  -S", 
furnishes,  and  hence  cleprcssing  the  key  reverses  every  fourth  half 
wave  of  the  current  as  long  as  the  key  is  kept  depressed.  If  the  key 
is  kept  depressed  only  long  enough  to  reverse  one  half  wave,  a  dot 
will  be  transmitted,  if  long  enough  to  reverse  two  half  waves  a 
short  dash,  and  if  long  enough  to  reverse  four  half  waves  a  long 
dash,  or  the  same  will  hold  for  any  multiple  of  these  numbers.  If 
by  chance  an  operator  slumld  depress  the  key  at  the  instant  that 
the  trailer  /  is  passing  over  segment  No.   i  the  reversal  of  the  cur- 
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rent  would  be  atlenii)ted  when  the  wave  was  at  a  maximum  and 
this  would  cause  a  spark  at  C'l.  The  device,  or  some  similar  one,  of 
the  electromagnet  -U.  and  the  spring  F  would  overcome  this  spark- 
ing. In  any  case  the  sparking  would  be  small  and  probably  do  no 
harm,  so  that  in  practice  it  is  probable  that  the  non-sparking  device 
could  be  omitted.  The  device,  having  been  described,  will  be  omit- 
ted in  the  description  which  will  follow  of  octoplex  transmission. 

Fig-  33  gives  the  method  proposed,  by  which  the  Morse  signals 
traysmittcd  by  a  single  operator  as  just  shown,  may  be  received. 
The  line  current  arriving  over  the  line  L  maintains  in  vibration  the 
tongues  of  the  pnlari/ed  difTerentially  wound  relay  R.     The  signals 


which  are  made  by  reversing  one  or  more  half  waves,  are  received 
by  the  relay  tongue  Si.  The  tongue  ^j  serves  for  maintaining  the 
s>Tichronism  by  any  method  that  may  be  chosen. 

Method  No.  3,  described  on  page  822,  is  a  very  good  one  for  the 
purpose.  Ri  is  a  relay  which  closes  its  contact  k  when  a  wave  is 
reversed.  The  contact  is  kept  closed  for  a  time,  t,  to  record  a 
dot,  2  /  for  a  short  dash,  and  4  t  for  a  long  dash.  The  relay  per- 
forms the  same  function  as  one  of  the  relays  described  on  page  822  in 
connection  with  Fig.  20.  The  relay  Ri  is,  however,  connected  in  the 
circuits  in  a  different  manner  than  those  shown  in  Fig.  20.  The  re- 
lay Ri  operates  as  follows:  When  no  half  waves  are  modified  the 
tongues  of  relay  R  will  always  be,  for  example,  against  a  left-hand 
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contact  when  the  trailers  ti  and  /:  are  passing  over  the  odd  num- 
bered segments  of  the  commutator  C. 

In  this  case  whenever  the  trailer  /.  arrives  on  segment  No.  i  of 
the  commutator,  the  right-hand  coil  of  relay  Ri  will  receive  current 
from  the  current  source  i,  and  the  tongue  of  Ri  will  be  drawn 
against  its  back  stop,  as  forcibly  as  may  be  desired.  If,  however,  at 
the  time  when  the  trailers  arrive  on  segment  No.  i  a  half  wave  is 
reversed,  the  tongues  of  R  will  be  against  their  right  instead  of  their 
left  hand  contacts.  The  circuit  is  completed  through  the  left  hand 
coil  of  Ri,  and  the  tongue  is  drawn  against  the  contact  k,  where  it 
will  be  left  until  the  trailers  again  return  to  segment  i.  when  the 
tongue  will  be  returned  to  its  back  stop  unless  another  half  wave  has 
been  modified.  As  long  as  half  waves  continue  to  be  reversed, 
whenever  the  trailers  arrive  on  segment  No.  i,  so  long  will  the 
tongue  of  relay  Ri  remain  against  its  contact.  Now  relay  Rt  in 
closing  its  contact,  k  can  obviously  be  made  to  operate  a  Morse 
sounder  M,  or  a  tape  recorder.  The  shortest  possible  time  of  mak- 
ing a  single  dot  of  the  Morse  alphabet  is  evidently  equal  to  the 
time  of  one  revolution  of  the  trailers  d  and  /j.  In  general,  how- 
ever, a  dot  will  correspond  to  two  or  more  revolutions  as  will  be 
fully  shown  presently.  It  is  not  improbable  that  the  relay  Ri  could 
be  so  constructed  that  it  would  serve  in  practice  for  the  sounder, 
in  which  case  the  mechanism  required  for  receiving  the  signals 
would  be  somewhat  simplified.  Wo  will  assume  for  the  sake  of 
simplicity  in  the  description  to  be  given  of  multiplex  transmission 
that  this  can  be  done,  and  that  the  Morse  signals  arc  read  by  sound 
directly  off"  the  relays  connected  to  the  receiving  commutator. 


Telephones   for   Freight  Trains. 


It  is  stated  that  freight  traffic  on  Western  lines  has  increased  so 
much  of  late  that  it  has  become  very  difficult  to  insure  trustworthy 
means  of  communication  between  engine  .ind  caboose  on  long 
trains.  Many  of  the  "double-header"'  trains  hauled  daily 
out  of  Chicago  and  Kansas  City  and  other  Western  pomts  arc 
so  long  that  the  rear  of  the  train  cannot  be  seen  from  the  engine  when 
rounding  long  curves  or  ascending  steep  grades.  The  Raihi'ay  Age 
tells  of  some  interesting  eflforts  to  overcome  such  obstacles :  "The 
announcement  that  a  western  road  is  to  supply  conductors  with  field 
glasses  and  a  heliograph  otitfit  for  use  by  the  head  brakeman  and  the 
engineer,  brings  out  the  suggestion  from  a  Montana  paper  that  while 
this  plan  will  work  on  some  parts  of  the  line,  it  will  still  be  necessary 
to  use  the  long-distance  telephone  on  others,  as  the  trains  are  so  long 
that  the  curves  shut  oflf  the  view  of  the  engine  from  the  conductor. 
The  heliograph,  it  is  conceded,  may  work  on  the  plains,  where  the 
vision  is  not  obstructed,  except  by  occasional  blirrards,  but  for  mount- 
ain sinuosities  the  trainmen  are  stated  to  prefer  the  far-reaching  tele- 
phone. Still  better,  perhaps,  might  be  a  narrow-gauge  track  on  top 
of  the  train,  on  which  a  light  trolley  car  could  rapidly  convey  the  train 
ofl^cials  in  their  business  trips  between  rear  and  front  ends." 
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is  to  diminish  still  further  the  armature  flux  by  the  quantity 


By  C.  F.  Guilbert. 


EXPERIMENTAL  DETERMINATION   OF    1  H  K  VALUES   OF  F,  AND  F^  . 

WE  can  experimentally  determine  the  necessary  elements  to 
verify  the  expressions  just  given,  for  the  m.m.f's.  correspond- 
ing to  the  direct  and  transverse  reaction. 

/.  Direct  Reaction. — Several  years  ago  Blonde!  published  a  very 
simple  method  for  the  determination  of  the  e.m.f.  corresponding  to 
what  it  is  convenient  to  call  the  armature  leakage.  This  method 
will  suffice  equally  to  deduce  from  experiment  the  value  of  the 
counter  ampere-turns.  It  is  merely  necessary  to  introduce  a  slight 
correction,  which  may  be  dispensed  with  in  some  cases,  taking 
account  of  the  influence  of  the  field  leakage. 

It  will  be  recalled  that  the  method  of  Blondel  simply  requires  a 
knowledge  of  the  no-load  and  short-circuit  characteristics  estab- 
lished as  a  function  of  the  field  ampere-turns,  and  of  a  point  corre- 
sponding to  the  machine  Working  on  a  purely  inductive  load. 

Let  0  M  N  (Fig.  s)  be  the  no-load  characteristic,  and  suppose 
the  excitation  is  constant  and  equal  O  A  ampere-turns.  If  we 
know  the  exact  value  of  the  armature  counter  ampere-turns  cor- 
responding to  the  short-circuit  current  I^^  for  an  excitation  O  A, 
by  laying  ofif  these  ampere-turns  at  A  H,  the  leakage  of  e.m.f.  of  the 
armature  will  be  represented  by  H  Q.  This  e.m.f.  is  proportional  to 
the  current  /,.,  ,  and  it  follows  that  the  angle  Q  A  H  \s  independent 
of  the  current.  If,  then,  from  the  point  A  we  draw  a  mmiber  of 
ampere-turns,  A  B  corresponding  to  wattless-current  /  produced 
by  the  machine,  wo  will  have  in  Bq  the  e.m.f.  corresponding  to  this 
current,  and  therefore  in  qN  the  difference  of  potential  U  at  the 
terminals  for  the  excitation  O  A  and  the  wattless  output  /. 

The  point  q  is,  in  short,  determined  by  two  conditions — its  ver- 
tical distance  from  the  no-load  curve,  a  distance  equal  to  the  voltage 
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FIGS.    5   AND   6. — NO-LOAD   CHARACTERISTICS. 

U  under  load ;  and  its  radial  distance  to  the  point  A,  which  is  equal  to 

^   _     X   A    Q.  This   point   then   comes   at  the   intersection   of 

two  curves  simple  to  construct,  namely,  a  curve  parallel  to  the  no- 
load  characteristic  and  drawn  at  a  vertical  distance  U  above  the 
first,   and   a   curve   from   the   same   characteristic,    homothetic    with 

relation  to  the  point  A  and  with  a  homothetic  ratio  equal  to    -^—   ■ 

Ice 

This  method  implicidy  assumes  that  the  right-angle  triangle  A  Bq 
is  always  a  similar  triangle,  which  is  only  true  if  there  is  no  magnetic 
leakage  in  the  field,  or  if  the  magnetic  reluctance  r  is  negligible ;  in 
other  words,  is  equal  to  zero.  In  fact,  returning  to  formula  (21), 
giving  the  reduction  of  flux  in  the  armature  for  a  constant  excitation 
F  when  the  machine  has  an  output  /,  the  external  circuit  being  com- 
pletely inductive,  we  have 

^'(■+£) 

If  we  draw  (Fig.  6)  the  no-load  characteristic,  and  if  we  join 
0  M,  we  know  that  the  tangent  of  the  angle  M  D  A  is 
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to  obtain  the  reduction  of  armature  flux,  it  suffices  then  to  subtract 


first  the  m.m.f.  F,  then  P  and  finally 
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Ft.       If  we  lay-off  on 


Ra 


Fi 


This  second  reduction  being  the  increase  of  the  fielo 


\^     Ri+Ra) 

leakage,  the  flux  in  the  field  remains  equal  to  A'  B  X,  v.  Stated 
otherwise,  the  value  r  introdiiced  in  this  formula  is  that  which 
corresponds  to  the  point  N.  To  account  for  the  flux  corresponding 
to  the  effect  of  leakage,  we  will  then  only  have  to  draw  from  B  a 

length  B  B^  =     ~  Fi.      ir  being  the  reluctance  corresponding  to 

Ra 

the  point  A')  ;  dravv'  a  perpendicular  from  if'  until  it  cuts  O  A'  at  C; 
then  draw  C  N  parallel  to  O  A.  B  N  then  represents  the  available 
flux  in  he  armature.  To  account  for  influence  of  leakage  by  the 
method  of  Blondel,  it  suffices  then  to  substitute  for  the  no-load 
characteristic  O  X  M,  the  characteristic  O-  iV*  M\  which  comes 
somewhat  lower. 

In  practice,  in  the  case  of  alternators  of  slight  leakage  and  with 
well-made  field  joints,  the  ratio  rarely  exceeds  .1  ;  the  correction  is 
thus  of  little  interest  if  the  armature  ampere-turns  are  small  with 
iclation  to  the  field  ampere-turns.  This,  however,  is  not  the  case 
if  the  joints  are  defective  magnetically,  as,  for  example,  in  the 
case  of  alternators  with  laminated  poles  not  machined,  or  where 
there  is  large  magnetic  leakage ;  in  this  case  the  ratio  may  attain 
such  a  value  that  the  correction  must  be  applied. 

As  an  example,  the  methods  above  indicated  will  be  applied  to  a 
760-kw-ampere  Heyland  alternator  made  by  the  Societe  Electricite 
et  Hydraulique,  the  dimensions  ot  which  were  given  by  the  writer 
in  these  columns  in  the  issue  of  March  9,  1901. 

For  an  output  of  100  amperes  to  an  entirely  inductive  circuit. 
Air.  Heyland  found  for  an  excitation  of  150  amperes  or  7,500  ampere- 
turns,  a  terminal  \oltage  of  2,140  volts,  the  no-load  voltage  being 
2,380  volts.  Application  of  formula  (12)  gives  for  a  :=  b,  F ^  ^= 
0.588  X  6  X  141  =  500  ampere-turns. 

The  graphical  method  of  Blondel,  without  the  correction  above 
indicated,  gives  practically  the  same  result,  480.  The  e.m.f.  due 
to  armature  dispersion  is  160  volts.  The  transverse  armature  m.m.f. 
can  be  determined  experimentally  only  by  having  a  machine  working 
on  a  circuit  containing  a  capacity  so  as  to  render  the  current  prac- 
tically in  phase  with  the  no-load  current,  as  has  been  proposed  by 
Blondel.  The  m.m.f.  is  deduced  then  from  the  right-angle  triangle 
of  which  the  hypothenuse  represents  the  field  ampere-turns  corre- 
sponding at  no-load  to  the  load  voltage,  and  one  of  the  sides  rep- 
resents the  field  ampere-turns  during  the  trial. 

This  method  is  only  applicable  if  the  fluxes  are  proportional 
to  the  m.m.fs;  that  is  to  say,  if  the  magnetic  circuits  are  not  sat- 
urated. If  the  armature  is  not  saturated,  it  can  nevertheless  be 
.'ipplied,  but  the  right-angle  triangle,  as  will  be  seen  further,  should 
be  constructed  in  this  case  with  the  voltages  at  no-load  and  at  load. 
and  the  m.m.fs  giving  rise  to  the  transverse  reaction  should  be 
taken  from  the  armature  characteristic  alone ;  that  is,  from  the  line 
representing  the  value  of  the  flux  in  the  armature  as  a  function  of 
the  ampere-turns  necess.iry  to  make  this  flux  pass  into  the  arma- 
ture  (air  gap  and  armature  iron). 
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A  B,  the  value  of  the  armature  m.m.f.  F,-,  N  B  will  represent  the 
lead  flux  if  there  is  no  field  leakage.    In  reality  the  effect  of  leakage 


The  report  of  the  Commissioner  of  Patents  for  the  fiscal  year 
ended  June  30,  1902,  shows  that  there  were  received  during  that  year 
45,562  applications  for  mechanical  patents,  1,807  applications  for  de- 
signs, 139  applications  for  reissues,  1,849  caveats,  2,460  applications 
for  trade-marks,  1,020  applications  for  labels,  and  270  applications  for 
pnnts.  There  were  27,387  patents  granted,  mcluding  reissues  and 
designs,  and  1,864  trade-marks,  750  labels,  and  163  prints  were  regis- 
tered. The  number  of  patents  that  expired  was  20.335.  The  number 
of  allowed  applications  which  were,  by  operation  of  law,  forfeited 
for  non-payment  of  the  final  fees  was  4,123.  The  total  receipts  if  the 
office  were  $1,491,538.85,  the  total  expenditures  were  $1,329,924.63, 
and  the  surplus  of  receipts  over  expenditures — being  the  amount 
turned  into  the  treasury — was  $161,614.22.  The  volume  of  work- 
shown  by  the  commiissioner's  report  is  greater  than  ever  before  in 
the  history  of  the  office,  the  total  number  of  applications  filed  having. 
tor  the  first  time  exceeded  50,000. 
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The  Latest  Telephone    Exchange  on  Manhattan    Island. 

THE  evolution  of  the  modern  telephone  exchange,  as  exemplified 
by  tht  development  of  the  New  York  system,  was  illustrated 
and  described  in  our  issue  of  August  30  last,  when  all  the 
various  styles  and  types  of  exchange  buildings  on  Manhattan  Island 
v/ere  brought  under  notice.  One  exchange  was  not  shown,  however, 
that  which  is  known  as  "Morningside,"  and  which  has  but  just  gone 
into  operation.  Even  if  it  were  not  interesting  on  its  own  account, 
it  would  be  interesting  as  a  proof  of  the  rapid  growth  of  the  upper 
west  side  of  New  York  city  in  wealth  and  population,  necessitating 
an  equipment  that  would  be  creditable  not  simply  to  a  new  urban 
section,  but  as  the  main  office  of  a  city  of  the  first  class.  In  fact,  these 
new  branch  offices  of  the  New  York  Telephone  Company  are  becom- 
ing so  large  and  numerous,  no  one  exchange  has  much  right  to  be  re- 
garded as  the  "main  central"  with  leadership.  These  New  York  ex- 
changes might  in  fact  be  considered  as  constituting  a  federation,  and 
they  mark  sharply  the  difference  between  electric  light  and  power 
v.ork  and  that  of  telephony.  The  sub-stations  of  a  big  lighting  com- 
pany are  in  almost  all  cases  merely  the  recipients  of  current  from  a 
central  point  for  local  distribution,  and  there  the  function  ends.  But 
while  these  scattered  telephone  exchanges  are  in  a  sense  sub-stations, 
they  are  also  largely  autonomous,  and  generate  and  dispose  of  a  very 
notable  amount  of  business  within  their  own  respective  territories. 
Mence,  while  the  central  station  industry,  technically  considered, 
might  be  spoken  of  as  the  highest  type  of  "centralization,"  the  tek- 
phonc  service  of  New  York  has  been  pushed  even  further  to  a  logical 
point  of  decentralization,  in  order  to  develop  to  the  highest  degree  its 
efficiency  in  each  district  it  serves. 

From  time  to  time,  the  New  York  telephone  districts  have  been 
recast,  and  the  new  "Morningside"  is  an  illustration  of  the  process, 
resulting  as  it  does  from  the  annexation  of  thai  part  of  the  Seventy- 
ninth  Street  exchange  district  north  of  One  Hundred  and  Third 
Street,  west  of  East  River,  south  of  One  Hundred  and  Tenth  Street 
and  cast  of  Central  Park,  to  the  Harlem  district.  So  far  as  the 
comfort  and  convenience  of  the  citizens  are  concerned  such  a  change 
and  imprf)vement  means  far  more  than  any  political  redistribution, 
the  aim  of  which  is  too  often  gerrymandering  and  nothing  else.  In 
this  case  but  one  thought  has  been  controlling,  namely,  to  increase 
the  speed  and  reliability  of  the  telephone  service. 

The  M(jrningside  office  was  opened  October  18,  up2,  at  which 
time  2,914  stations  were  transferred  from  the  Harlem  exchange  and 
301  stations  were  transferred  from  Highbridgc.  Four  hundred  and 
nine  stations  have  been  addid  since  the  office  was  opened.  The  office 
is  located  in  a  four-story  huildinn  erected  for  the  purpose  on  a  50  by 
100  feet  lot.  at  No.  220  West  One  Hundred  and  Twenty-fourth  Street. 
The  four  floors  of  this  building  are  arranged  and  used  as  follows : 
The  top,  or  fourth,  floor  consists  of  one  large  room,  used  as  the  oper- 
ating room.  This  floor  is  especially  designed  to  have  the  greatest  pos- 
sible amount  of  liRht  and  air.  The  ceiling  is  high  and  there  are  win- 
i\o\\>  in  th,.-  front,  rear  and  one  side  of  the  room,  and  a  skyliglit  in  the 


central  portion  of  the  ceiling.  The  room  is  kept  supplied  with  fresh 
air  by  means  of  a  ventilating  plant.  The  floor  is  covered  with  rubber 
tiling,  with  the  idea  of  reducing  the  noise  in  the  room  to  a  minimum. 
The  third  floor  is  devoted  to  the  operators'  quarters,  and  is  sub- 
divided as  follows:     In  the  rear  of  the  building  is  the  operators' 


FIG.  2. —  MORNINGSIDE  TELEPHONE  BL  ILDING. 

sitting  room.  This  is  a  room  14  by  3^  f<?<^t.  with  southern  exposure 
and  windows  on  two  .sides.  It  is  furnished  with  easy  chairs,  and 
newspapers  and  current  magazines  are  kept  on  file  for  the  use  of  the 
ujierators.     To  this  room  the  operators  may  retire  while  not  on  duty 


Fui.  1.— Morningside  Central  Office. 
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at  the  switchboard.  Next  to  the  sitting  room  is  located  the  dining 
room.  This  room  is  20  by  33  feet,  and  is  furnished  with  a  sufficient 
number  of  dining  tables  and  chairs  to  seat  one-third  of  the  operating 
force.     Large  steam  coffee  and  tea  urns  are  provided  in  this  room, 


In  the  front  of  the  building  on  this  floor  is  located  the  infirmary. 
This  is  a  small  room,  12  by  16  feet  in  size,  to  which  the  operators 
are  taken  in  case  of  sickness.  It  is  furnished  with  couches  and  easy 
chairs,  and  simple  medicines  are  kept  on  hand  for  use  in  case  of 


Fig.  3. — Plan  of  Second  Floor,  Morningside  Building. 


and  coffee,  tea  and  milk  are  served  to  the  operators  free  of  charge 
during  the  lunch  periods.  Next  to  the  dining  room,  and  with  a  door 
opening  into  the  hall,  is  the  locker  room.  In  this  room  lockers  are 
piovided  in  which  the  operators  leave  their  hats,  coats  and  lunches 


emergency.  A  large  toilet  room  for  operators  is  also  provided  on  this 
floor.  The  floors  of  all  the  rooms  in  the  operators'  quarters,  except 
the  toilet  room,  are  covered  with  linoleum.  The  toilet  room  floor  is 
furnished  with  white  tiling.     The  second  floor  of  the  building  is  one 


Fig.  4. — Plan  of  Third  Floor,  Morningside  Building. 


■while  on  duty  at  the  switchboard  and  where  they  deposit  their  indi- 
vidual transmitter  and  receiver  sets  when  they  go  home.  Sufficient 
locker  equipment  is  provided  to  furnish  one  locker  for  every  two 
operators. 


large  room,  and  is  used  exclusively  for  terminal  room  equipment. 
The  first  floor  is  occupied  by  the  Harlem  branch  of  the  contract  de- 
partment, until  recently  located  in  the  Hamilton  Bank  Building,  215 
West  125th  Street. 
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\  ...^  .., ing  statistics  may  be  given  as  to  th     switrhboard  and 

subscriber  line  equipment  at  this  office : 

Ultimate   capacity   of   switchboard 7200  lines. 

Ultimate  no.  of  operators  to  be  employed...  133 

Present    e;     ' ~ ' "'    4000  lines. 

N'o.  of  li:                     '  '■i   from   Harlem 161; 

Mo.   of  lii.'                   -red    from    Highbridge.  .  .                      261 

No.    of    stations    transferred    from    Harlem 2914 

Xo.    of    stations    transferred    from    Highbridge 301 

Not  the  least  interesting  part  of  the  above  data  is  that  which  refers 
to  the  number  of  lines  and  stations  transferred,  for  such  figures  hint 


The  modem  system  is  a  complicated  one.  The  most  important 
factor  in  the  system,  the  street  or  signal  box,  is  the  least  complicated. 
Its  construction  is  simple,  and  if  carefully  made  its  operation  is 
practically  certain.  There  is  a  segment  of  a  gear  wheel  set  in  mesh 
with  a  small  geared  ratchet,  which  is  arranged  to  engage  the  reduc- 
tion wheel  when  the  segment  has  been  pulled  down  far  enough  to 
give  at  least  one  complete  revolution  of  the  character  wheel.  It  is 
impossible  to  actuate  the  mechanism  without  making  a  complete 
record  of  the  box  number.  Most  boxes  are  designed  to  write  the 
number  of  the  box  four  times.     By  an  escapement  wheel,  the  box's 


? 


Fig.  s. — Plan  of  Fourth  Floor,  Morningside  Building. 


at  the  necessary  complexity  of  a  great  modern  network  like  that  oi 
Kew  York  ritv 


New  York  city 


The  Transmission  of  Fire  Alarms   in   Chicago. 


Mr.  \i.  B.  Ellicott,  city  electrician  of  Chicago,  read  a  paper  on 
the  transmission  of  fire  alarms  before  the  Western  Society  of  En- 
gineers the  evening  of  November  ig.  1902.  As  it  is  well  known 
that  Chicago  has  one  of  the  most  complete  and  modern  fire  alarm 
systems  in  the  country,  Mr.  Ellicott's  paper  may  be  reviewed  with 
profit.  Without  exception  he  said,  electricity  is  the  agent  which 
has  been  adopted  commercially  in  the  transmission  of  alarms.  The 
most  commonly  used  system  to-day  is  only  an  evolution  of  the 
fiMt  electrically  operated  system  of  1852.  Our  present  mechanically 
and  electrically  perfect  street  box,  so  simple  in  construction  that  a 
child  can  operate  it.  was  represented  in  the  earlier  days  by  a  box 
containing  a  large  wheel,  upon  the  periphery  of  which  were  teeth 
represent  ing  numbers  arranged  to  make  and  break  the  circuit  as 
rapidly  as  the  wheel  was  turned.  If  the  individual  sending  in  the 
alarm  was  excited  and  turned  the  wheel  rapidly,  the  reproduction 
of  (he  numbers  was  unintelligible.  The  present  boxes  are  speeded 
to  send  the  signals  which  represent  numbers  at  a  uniform  rate ;  and 
when  the  box  mechanism  has  been  once  actuated,  it  will  complete 
its  signal  without  further  attention. 

Dr.  Channing  and  Moses  P.  Farmer  were  the  original  inventors 
and  patentees  of  the  electric  fire  alarm  telegraph.  It  would  appear 
that  their  system  was  nothing  more  than  an  electric  circuit  provided 
with  several  mechanical  means  of  making  a  series  of  breaks  in  the 
circuit.  The  breaks  in  the  circtiit  actuated  a  bell-striking  apparatus. 
As  first  applied,  the  bells  were  used  in  connection  with  the  street 
boxes,  b>it  they  were  also  centrally  located,  and  conld  be  heard  at 
considerable  distance. 


speed  may  be  adjusted  to  suit  operating  conditions.  The  pullmg 
down  of  the  handle  winds  up  a  spring,  which  furnishes  the  necessary 
power  to  restore  the  mechanism  to  its  original  position,  during  which 
operation  the  character  wheel  has  been  revolved  several  times,  open- 
ing and  closing  the  electric  circuit  a  number  of  times,  corresponding 
to  the  teeth  on  the  character  wheel.  The  teeth  are  supposed  to 
represent  a  certain  number,  which  identifies  the  location  of  the 
box.  There  must  be  provided  in  the  box  a  means  of  sending  other 
signals  than  the  one  on  the  character  wheel,  and  a  telegraph  key 
is  provided  for  this  purpose.  For  acknowledgment  of  special  signals 
sent,  a  sounder  or  bell  is  provided.  The  contacts  of  the  box  are  of 
a  delicate  nature,  and  must  be  protected  from  an  excess  of  current 
due  to  cross  contacts  with  wires  of  higher  voltage  by  automatically 
shunting  such  currents  from  the  parts  liable  to  injur>'.  On  overhead 
circuits  there  must  be  lightning  arresters.  The  mechanism  must 
be  enclosed  in  a  dust-proof  box.  with  the  actuating  shaft  extended 
through  the  case :  and  this  protecting  box  must  be  enclosed  in  still 
another  box,  in  which  is  placed  the  shunting  devices,  key,  signal  bell 
and  lifjhtninp  arresters.  An  outer  protecting  box  is  provided  for 
the  entire  inner  box  and  mechanism. 

A  number  o.'  boxes  are  usually  placed  in  a  series  on  a  single  line. 
This  is  called  the  signal  line:  and  a  current  is  kept  constantly  flowing 
through  it.  save  when  interrupted  by  the  sending  in  of  an  alarm. 

In  the  modern  office  each  signal  line,  after  passing  through  a 
suitable  terminal  board,  is  brought  to  a  distributing  board,  where 
provision  has  been  made  for  connecting  testing  instruments,  in- 
serting batteries,  circuit-protecting  devices  and  means  of  switching 
circuits  together,  finally  terminating  in  a  sensitive  relay,  adiusted 
to  immediately  indicate  any  actual  break  in  the  circuit,  or  even  a 
small  decrease  in  the  normal  current  on  the  line.  Assuming  a  box 
ha«  been  pulled,  'he  first  break  of  the  character  wheel  allows  the 
armature  of  the  relay  at  the  central  office  to  make  an  electrical 
contact,  bringing  into  circuit  a  bell,  an  annunciator  indicating  the 
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number  of  the  line,  and  a  small  incandescent  lamp  showing  both  line 
and  individual  instrument.  This  gives  two  visual  and  one  audible 
notifications  that  a  break  has  occurred  in  the  line.  These  different 
signals  are  not  dependent  upon  each  other,  and  the  failure  of  one 
will  not  interfere  with  the  operation  of  the  others. 

At  each  relay  is  located  a  three-point  switch,  normally  standing 
on  the  point  to  which  the  alarm  bell  is  connected.  If  the  break  in 
the  circuit  is  identified  as  a  box  number,  the  switch  is  turned  to 
another  point,  which  brings  a  printing  register  into  circuit,  and  a 
permanent  record  of  the  box  is  obtained.  To  the  second  point  of 
this  switch  a  sounder  is  connected,  which  is  used  for  general  tele- 
graph purposes. 

An  alarm  having  been  received,  it  must  be  sent  to  each  and  every 
engine  house,  battalion  chief's  quarters  and  police  stations.  Not 
only  must  the  alarms  be  transmitted,  but  they  must  be  automatically 
registered  in  each  location,  and  to  avoid  possible  errors  or  failure 
of  individual  instruments,  each  alarm  must  be  repeated  from  an 
entirely  different  line,  with  provisions  for  a  second  printed  record 
and  an  additional  gong  alarm  to  insure  attention.  Means  must  be 
provided  for  the  engine  companies  to  advise  the  main  office  of 
their  return  from  a  fire,  and  as  this  is  important  information,  two 
separate  means  must  be  provided  for  sending  it.  When  a  company 
has  returned  from  a  fire,  every  other  engine  company  must  be 
notified  of  it.  To  devise  a  means  of  transmitting  this  information 
reliably,  quickly  and  without  too  great  an  expense  in  construction 
and  maintenance  of  lines,  has  required  skill  and  inventive  ability, 
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and  the  problem  was  solved  by  Mr.  John  P.  Barrett,  former  super- 
intendent of  city  telegraphs. 

A  circuit  is  established  through  a  certain  number  of  engine  houses 
and  terminates  in  the  main  fire  alarm  office,  at  which  point  it  is  pro- 
vided with  the  same  switching  and  testing  facilities  described  for 
signal  lines.  The  line  is  supplied  with  a  slowly  alternating  current. 
This  reversal  of  current  makes  possible  the  use  of  the  line  for  two 
separate  classes  of  signals.  At  each  of  the  engine  houses  there  is 
placed  in  the  alarm  line  circuit  a  polarized  relay  that  responds  to 
each  reversal  of  current  in  the  line,  and  has  connected  to  its  local 
points  a  printing  register.  When  the  current  is  reversed  a  given 
number  of  times  at  the  main  office,  each  polarized  relay  in  the  circuit 
responds,  closing  ,i  local  circuit  in  each  engine  house,  and  automat- 
ically printing  the  number  of  reversals  on  a  paper  tape.  In  this  way 
the  number  of  the  street  box  is  simultaneously  transmitted  to  each 
engine  house.  These  lines  are  not  used  for  any  other  purpose  than 
the  printing  of  the  box  number. 

There  is  another  line  similarly  constructed  and  operated,  except 
that  it  performs  two  functions.  In  addition  to  its  polarize.-l  relay  for 
each  engine  house,  it  has  a  direct-current  relay  and  a  telegraph  key, 
by  means  of  which  the  Morse  Code  and  a  special  department  code 
is  made  available  for  transmitting  instructions,  certain  reports  and 
alarms  not  requiring  the  services  of  more  than  one  engine,  and  for 
receiving  the  reports  of  engine  companies  when  they  return  from 
fires. 

The  work  of  the  polarized  relay  in  this  circuit  differs  from  that 
performed  in  that  just  described,  as  in  addition  to  printing  the 
number  of  the  box,  it  actuates  a  second  circuit,  in  which  is  placed 


a  large  gong,  acting  as  a  "waker"  for  the  men.  This  gong  is  always 
in  circuit  and  will  always  sound  unless  the  attendant  on  watch 
switches  it  out,  which  he  does  i£  the  box  struck  is  not  responded  to 
by  his  company.  There  is  also  a  small  table  bell  in  this  line  which 
furnishes  a  second  means  of  reading  the  alarm  in  *he  event  of  the 
register  failing. 

The  receiving  and  sending  of  an  alarm  is  briefly  described  as 
lollows:  Simultaneously  with  the  pulling  of  the  street  box  the 
annunciator  on  that  line  at  the  main  office  falls,  and  an  alarm  bell 
rings,  calling  the  attention  of  the  operator,  who  switches  the  regis- 
ter into  the  local  circuit  of  the  relay  and  obtains  two  perfect  records 
of  the  box  number.  At  each  bank  of  relays  there  is  located  a  key 
controlling  the  pole  changers  in  the  circuits  running  to  all  engfine 
houses.  The  operator  reproduces  the  box  number  twice  on  each 
key,  using  first  the  key  that  controls  all  alarm  lines  in  which  there 
are  on'y  polarized  relays^.  This  prints  two  records  of  the  box  in 
each  engine  house.  Immediately  after  this  it  is  repeated  on  the  key 
controlling  the  pole  changers  in  the  secondary  alarm  wires,  and 
two  more  records  of  the  box  are  printed  in  a  like  manner;  and  if 
the  attendant  at  each  engine  house  is  not  at  his  post  to  hold  out  of 
service  a  large  gong,  it  will  sound  and  awaken  the  men ;  so  that 
the  attendant  must  be  at  his  post  of  duty,  and  is  sure  to  be  caught 
if  asleep  when  an  alarm  comes  in  to  which  his  company  should 
not  respond. 

It  would  seem  from  this  description  that  the  operation  of  such 
system  would  be  slow,  and  valuable  time  might  be  lost;  but  actual 
records  of  alarms  received  and  transmitted  show  the  average  time 
required  to  receive  an  alarm  from  the  box  and  transmit  it  over  the 
two  lines  as  described  requires  but  twenty-four  and  one-half  sec- 
onds, and  with  short  number  boxes  has  been  less  than  fifteen  sec- 
onds. This  speed  cannot  be  obtained  with  any  automatic  transmit- 
tig  or  repeating  devices  in  service  at  the  present  time,  and  it  is 
doubtful  if  any  such  apparatus  will  ever  reach  the  state  of  perfec- 
tion that    will  permit  it  to  equal  these  records. 


Electrical   Features 


of  the  Aurora,   Elgin  and   Chicago 
Railway. 


The  largest  crowd  ever  gathered  together  at  a  meeting  of  the  Chi- 
cago Electrical  Association  listened  to  a  paper  by  Howard  Brooks  on 
the  "Electrical  Features  of  the  Aurora,  Elgin  &  Chicago  Railway," 
on  the  evening  of  November  21.  This  road  has  justly  attracted  much 
interest  because  it  represents  the  highest  type  of  interurban  equipment 
and  construction  yet  to  be  found. 

The  rolling  stock  as  described  by  Mr.  Brooks,  consists  of  motor 
cars  equipped  with  four  125-hp  motors,  geared  for  a  maximum  speed 
on  a  level  of  65  miles  per  hour.  Current  is  conducted  to  the  cars  by 
a  loo-lb.  third  rail.  The  track  rails  are  80-lb.  and  the  track  con- 
struction throughout  is  equal  to  that  of  the  best  steam  roads  and 
suited  for  the  highest  known  speeds.  The  power  is  supplied  from 
one  generating  station  at  Batavia,  ^rom  which  it  is  transmitted  to  sub- 
stations at  26,000  vo1*s,  3-phase.  Each  sab-station  has  step-down 
transformers  and  two  500-kw  rotary  converters.  The  switching  is 
nearly  all  done  on  the  26,000-volt  lines  by  machine-operated  oil 
switches.  The  only  switches  in  the  main  low-tension  circuits  are  the 
starting  switches  at  the  rotary  converters.  Each  generator  is  con- 
nected directly  to  its  bank  of  transformers,  and  the  switches  govern- 
ing the  unit  are  on  the  high-tension  side.  Three  i, 500-kw  units  are  in 
the  power  station.  The  transmission  lines  are  aluminum  mounted  on 
glass  insulators,  but  these  insulators  are  being  replaced  by  porcelain 
as  rapidly  as  possible,  as  the  particular  lot  of  glass  insulators  used 
on  this  job  seem  to  have  been  remarkably  defective  and  much  trouble 
has  been  experienced  from  burning  off  of  pins  and  pole  tops. 

It  appeared  from  the  discussion  after  the  paper  that  the  current 
necessary  to  maintain  the  cars  at  maximum  speed  with  600  volts  at 
the  sub-st-itions  is  400  amperes.  Mr.  Gonzenbach.  electrical  engi- 
neer of  the  company,  stated  in  the  discussion  that  while  no  elaborrte 
tests  on  the  performance  of  the  cars  had  been  made  as  yet,  some 
rough  tests  demonstrated  that  the  standard  car  of  the  n  ad  could 
be  brought  up  to  a  speed  of  60  miles  per  hour  in  35  seconds  with  a 
maximum  current  of  about  1.200  amperes.  The  integrating  watt- 
meter readings  at  the  sub-stations  show  a  consumption  of  123  kw- 
hours  per  car-hour.  As  the  cars  make  about  28  miles  per  hour  this 
would  equal  4.39  kw-hours  per  car  mile. 
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The  ijjvciopment  of   rhe  Fort  Wayne  Telephone 
Compajiy's  Exchange. 


FORT  WAYNE,  Ind.,  is  a  live,  progressive  city  of  nearly  60,000 
people  ancf  growing  rapidly.  It  was  one  of  the  first  cities  to  enter 
the  field  of  independent  telephony,  sixty  of  its  business  men  form- 
ing a  company  for  this  purpose  in  1895  under  the  name  of  The  Home 
Telephone  &  Telegraph  Co.,  and  capitalized  for  $100,000.  Active  steps 
were  taken  at  once  to  secure  a  franchise,  which  was  obtained  January 
I4,  1896,  upon  submitting  a  list  of  eight  hundred  contracts  for  tele- 
phones, stipulating  rates  of  $36  for  business  and  $24  for  residence. 
At  this  time  the  Central  Union  (Bell)  Co.,  which  had  been  operating 
for  over  seventeen  years  had  527  lines  in  operation.  Construction  was 
begun  without  delay,  and  in  July  of  that  year  service  was  established. 
Six  months  later  the  number  of  subscribers  had  been  increased  to 
1,100,  and  this  ratio  of  growth  made  it  necessary  after  two  years  to 
ircrease  the  capital  stock  to  $250,000.  Dividends  were  paid  on  the 
slock  within  one  year  after  beginning  operation,  and  have  been  paid 
quarterly  ever  since.  At  the  present  time,  the  amount  of  stock  issued 
IS  only  $200,000,  and  the  investment  has  commanded  a  higher  premium 
from  year  to  year.  The  list  of  subscribers  now  counts  800  business 
houses  and  1,700  residences,  and  there  is  a  waiting  list  of  200.  In 
order  to  accommodate  the  new  exchange  described  in  this  article, 
giound  was  purchased  in  1901  in  the  central  part  of  the  city  and  the 
contract  let  for  a  three-story  office  building  of  pressed  brick  and 
stone,  of  which  the  company  now  occupies  the  second  and  third 
floors.  The  second  floor  is  given  up  to  the  offices,  and  the  third  f^oor 
is  occupied  entirely  by  the  operating  room  and  subsidiary  plant  and 
apparatus. 

The  Fort  Wayne  Home  Telephone  Company  began  operation  five 
01  six  years  ago,  as  noted,  installing  at  that  time  a  magneto  transfer 
trunking  switchboard,  with  something  over  a  thousand  subscribers  in 
service.  The  outside  construction  work  was  practically  all  overhead 
at  that  time,  and  the  system  was  what  is  known  as  common  return. 
Provisions  made  for  the  future  growth  of  the  exchange  at  Fort 
Wayne— as  in  hundreds  of  other  places— were  insufficient,  and  the 
exchange  soon  outgrew  the  estimated  number  of  subscribers,  and  the 
allowance  in  pole,  line  and  switchboard  capacities,  made  in  anticipation 
cf  the  future  growth  of  the  exchange.  In  consequence  of  the  rapid 
ii  crease  of  subscribers,  a  vast  amount  of  reconstruction  work  was 
necessary,  and  many  appliances  were  added  to  the  exchange  equip- 
ment from  time  to  time,  for  the  purpose  of  facilitating  the  work  of 
operation ;  but  all  to  no  purpose.  This  has  been  only  too  common  an 
experience  with  independent  telephone  exchanges. 

Something  over  a  year  ago  the  Home  Telephone  Company  decided 


thing  had  to  be  done.  The  Home  Company  awarded  the  contract 
for  the  complete  installation  of  the  switchboard  and'  telephones  to  the 
Stromberg-Carlson  Telephone  Mnufacturing  Company,  and  on  July 
I,  1902,  the  new  exchange  was  opened  for  service.  Engineers  of  the 
Stromberg-Carlson  Company  asserted  that  a  combination  system 
such  as  would  be  required  in  order  to  operate  a  system  of  full 
metallic  and  common  return  lines  jointly,  could  be  successfully  in- 
stalled  and   oneraied.     Not  only  were  they  warranted  in  this  con- 


FiG.  2. — e.\ch.\N(;e  blilding,  kokt  w.wxe  telephone  cxjmpany. 

fidence,  as  we  know  now  with  the  completion  of  the  work,  but  the 
successful  manner  in  which  all  obstacles  have  been  overcome,  the 
crtting  over  from  the  old  board  to  the  new,  and  the  replacing  of  the 
old  style  magneto  telephones  with  central  energy  instruments  is 
highly  creditable  to  those  Who  had  the  work  in  charge. 

The  present  equipment  of  the  switchboard  is  complete  for  2.260 
subscriber  lines,  with  an  ultimate  capacity  for  5.600  lines.  Of  the 
2.280  subscriber  lines,  perhaps  some  four  hundred  arc  full  metallic 


Fig.   1.— Switchboard,   Fort   Wayne  Tellphone  Company. 


to  abandon  the  oui-ot-datc  apparatus  then  in  service,  and  install  a 
modern  up-to-date  central  energy  multiple  systtni.  It  was  deemed 
best  at  that  time  to  perform  the  work  of  reconstructing  the  exchange 
pl.int  gradually,  and  that  this  work  should  follow  the  installation  of 
the  new  cqiipment  as  rapidly  as  possible.  This  decision  was  arrived 
at  in  view  of  the  fact  that  the  exchange  had  reached  a  point  where  it 
was  practically  impossible  to  furnish  satisfactory  service,  and  some- 


Ihe  others  are  on  common  return  circuits.  The  switchboard  is 
equipped  for  a  full  metallic  lamp  line  signal  bridged  multiple  central 
er.erg>'  system,  with  eleven  sections  installed  at  the  present  time,  with 
an  equipment  for  2,280  subscriber  lines,  120  lines  to  each  operator's 
position.  (Fig.  i.)  In  addition  to  the  subscribers'  equipment,  there 
arc  sixty  incoming  and  sixty  outgoing  trunk  lines,  with  an  ultimate 
cnpacity  for  the  installation  of  240  trunk  lines.     The  circuits  employed 
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in  the  equipment  of  this  switchboard  and  auxiliary  apparatus  are  many 
01  them  entirely  new,  incorporating  features  for  facilitating  operation, 
and  producing  electrically  more  satisfactory  results.  Changes  were 
also  necessary  in  many  of  the  standard  circuits,  owing  to  the  peculiar 
conditions  surrounding  the  installation. 

The  auxiliary  apparatus  installed  consists  of  three  desks-monitor, 
chief  operator  and  wire  chief  and  a  3-position  toll-line  switchboard. 
The  desks  are  constructed  of  quarter-sawed  oak,  matching  the  main 
switchboard  in  design  and  finish.  The  monitor's  desk  is  equipped 
with  a  sufficient  number  of  cord-connecting  appliances,  exchange  line 
terminals,  and  terminals  for  direct  wires  to  the  different  positions  and 
offices  about  the  building.  Each  pilot  lamp  in  the  main  board  is  also 
duplicated  in  the  monitor's  desk.  Capacity  for  the  growth  of  the  ex- 
change is  provided  for.  The  chief  operator  and  wire  chief's  desks 
are  suitably  equipped  with  line  terminals,  testing  appliances  and 
auxiliary  apparatus  for  the  present  necessities  of  the  exchange,  with 
capacity  and  arrangement  for  additional  apparatus  when  required. 

The  toll-line  switchboard  is  for  three  positions  of  the  desk  type,  of 
quarter-sawed  oak,  and  finished  to  match  the  main  switchboard.  The 
present  equipment  consists  of  twenty  toll  and  party  lines — together 
secondary  output  of  100  volts,  with  primary  winding  for  40  volts 
with  trunking  facilities  to  the  main  switchboard  and  branch  ex- 
changes. Fig.  3  illustrates  the  toll  board,  showing  two  positions 
equipped.  The  toll  lines  terminating  on  this  board  pass  through  the 
main  switchboard  at  the  toll  or  "B"  position,  where  they  can  be 
handled  at  night,  or  at  such  times  as  it  may  be  advisable  to  dispense 
with  the  services  of  the  toll-line  operators  during  the  quieter  hours. 
The  toll  position  in  the  main  switchboard  is  equipped  with  cQrd 
connecting  appliances  arranged  for  toll  to  toll  service,  and  also  for  toll 
to  central  energy  service. 

The  power  plant,  as  shown  in  Fig.  4,  consists  of  two  Roth  twin 
motor  generator  charging  sets,  motor  end  wound  for  a  direct  current 
of  500  volts,  with  an  output  of  40  amperes  from  the  dynamo,  at  60 
volts.  These  machines  are  provided  with  the  Cutler-Hammer  over- 
load and  no  current  release  starting  box,  and  a  Roth  round  type  field 
rheostat.  Two  Roth  ringing  dynamotors  are  installed ;  one  a  one- 
half  type  with  primary  winding  for  500  volts  direct  current,  and  a 
secondary  output  of  100  volts  alternating;  the  other  a  one-quarter 
type  ringing  dynamotor,  with  primary  winding  for  40  volts 
direct  current,  and  a  secondary  output  of  100  volts  alternating.  Each 
machine  is  equipped  with  a  "Howler."  busy-back  and  periodic  ringing 
attachment;  also  with  the  necessary  automatic  overload  no  current 
release  starting  boxes,  copper  hand  wheel  and  index  plate. 

The  storage  battery  plant  consists  of  two  sets  of  20  cells  each  of 
Electric  Storage  Battery  Company's  accumulators  in  lead  lined  tanks. 
The  batteries  are  substantially  mounted  on  heavy  stringers  and 
foundations. 

The  main  distributing  rack,  relay  frame  and  intermediate  distrib- 
uting rack,  are  equipped  for  3,000  lines,  and  arranged  for  growth  in 
stctions  of  800.     These  racks  are  made  of  iron  of  such  cross-section 


FIG.    3. — TOLL    BOARD. 

and  so  braced  as  to  be  strong  and  rigid.  On  the  arrester  side  of  the 
main  rack  are  mounted  the  Cook  heat  coil  carbon  and  mica  lightning 
arresters.  The  intermediate  rack  is  constructed  in  the  same  manner, 
with  arrangement  for  the  rapid  handling  of  wires  in  cross-connecting, 
and  equipped  with  a  full  number  of  terminals  for  the  3,000  lines. 
The  relay  frame  is  constructed  much  in  the  same  manner,  but  with  a 
view  to  easy  access  to  all  line  and  cut-off  relays  employed  in  the 


exchange.  These  relays  are  mounted  in  banks  of  twenty,  and  are 
separately  inclosed  in  tubular  cases  so  as  to  exclude  all  dust  and 
foreign  particles  from  coming  in  contact  with  their  working  parts. 

On  top  of  the  relay  rack  is  provided  a  box,  in  which  is  tem- 
porarily placed  the  apparatus  made  necessary  in  view  of  the  combina- 
tion of  the  two  systems,  metallic  and  common  return.  This  box  is 
wired  and  arranged  with  a  view  to  its  ultimate  abandonment,  as  it  is 
the  intention  of  the  Fort  Wayne  Company  to  convert  gradually  their 


FIG.   4. — POWtK   fL,\:>i. 

system  to  a  full  metallic  exchange,  at  which  time  the  box  and  its  e.xtra 
apparatus,  together  with  the  cables,  will  be  removed. 

In  addition  to  the  main  central,  the  company  has  a  sub  exchange 
about  one  and  a  quarter  miles  from  the  main,  to  accommodate  a  grow- 
ing part  of  the  city.  This  was  started  in  1897,  but  a  new  comer  site 
has  been  purchased  for  the  branch,  and  after  the  erection  of  a 
new  building,  a  new  switchboard  and  plant  will  be  installed  there  also. 
Underground  cable  is  now  used  throughout  the  entire  business  sec- 
tion, and  is  being  constantly  extended  in  all  directions.  The  number 
of  feet  of  100  and  200  pair  of  underground  cable  approximates  55,000 
feet,  and  there  is  65,000  feet  of  aerial  cable. 

The  officers  of  the  company  are :  Chas.  S.  Bash,  president ;  L.  C. 
Hunter,  vice-president;  Wm.  L.  Moellering,  secretary  and  general 
manager ;  Max  B.  Fisher,  treasurer ;  and  John  B.  Reuss,  Isidor 
Lehman,  G.  Max  Hofmann,  P.  W.  Smith,  W.  A.  Bohn,  directors. 


Western  Union-Pennsylvania  Fight. 


The  Western  Union  Telegraph  Co.  has  filed  its  bill  of  complaint  in 
its  suit  against  the  Pennsylvania.  It  sets  up  the  right  of  the  telegraph 
company  to  continue  the  possession  of  its  lines  on  the  Pennsylvania 
right-of-way  by  reason  of  its  compliance  with  the  laws  of  Pennsyl- 
vania, under  wnich  its  predecessor  company,  the  Atlantic  &  Ohio 
Telegraph  Company,  acquired  its  charter,  and  a.so  under  the  general 
act  of  Congress  of  July  24,  1866.  Western  Union  claims  that  it  has 
complied  with  its  requirements  under  the  Pennsylvania  incorporation 
and  has  also  complied  with  the  general  intent  of  the  United  States 
act.  It  claims  that  the  United  States  act  made  the  Pennsylvania 
Railway  a  public  highway,  and  that  having  complied  with  all  the 
r  ^quireme.its  of  law  since  1851  it  is  entitled  to  remain  in  possession 
of  its  lines  so  long  as  it  tenders  the  Pennsylvania  the  agreed  or  asked 
rental.  The  further  claim  is  made  by  the  telegraph  company  that 
it  has  at  all  times  been  willing  and  now  offers  the  Pennsylvania  com- 
pany suitable  compensation  for  service  and  that  notwithstandii  g  this 
offer  the  Pennsylvania  proposes  to  arbitrarily  and  in  violation  of  law 
depose  the  Western  Union  from  its  lawful  rights  in  favor  of  the 
Postal  Telegraph  Company.  It  further  sets  up  in  the  bill  of  com- 
plaint that  there  is  ample  right  of  way  for  two  companies  and  that 
it  is  not  necessary,  even  if  lawful,  for  the  Pennsylvania  to  depose 
the  Western  Union  in  favor  of  another  corporation. 
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The  Present  Development  of  the  Steam  Turbine. 


By  Edwin  Yawces. 

TiiE  first  Parsons  Steam  Turbine  was  built  in  1884.  It  was 
a  lo-hp  machine,  and  ran  at  a  speed  of  18,000  r.  p.  m. 
The  date  of  this  first  modern  type  turbine  was  only  a  few 
years  subsequent  to 'the  first  introduction  of  the  modern  type 
dynamo,  and  at  first  thought  it  would  seem  that  the  turbine 
has  fallen  far  in  the  rear  in  the  general  march  of  mechanical  and 
electrical  progress.  A  reference,  however,  to  the  development 
of  electric  apparatus  since  about  1880  will  indicate  that  the 
turbine  has  only  recently  been  provided  with  a  field  for  the 
application  of  its  peculiar  power  producing  qualities. 

When  the  first  Parsons  turbine  was  produced,  the  largest 
dynamos  were  mere  toys  compared  with  the  machines  of  to- 
day, and  a  turbine  of  such  small  capacity  must  run  at  an  enor- 
mous speed  in  order  to  develop  its  best  efficiency.  The  grea': 
preponderance  of  direct-current  apparatus  with  its  difficulties 
of  commutation  at  high  speeds  has  further  checked  the  appli- 
cation of  this  high-speed  engine  in  the  smaller  sizes. 

Recent  practice  in  the  generation  and  use  of  electricity  has 
entirely  changed  the  relation  of  this  prime  mover  to  its  appli- 
cation. The  rapid  growth  of  alternating-current  generation, 
and  the  increased  size  of  units  has  now  opened  the  logical  field 
for  the  use  of  this  simplest  and  highest  type  of  prime  mover. 

The  turbine  is  indeed  the  simplest  of  all  vapor  engines,  both 
mechanically  and  thcrmodynamicaily.  The  entire  rotative  ef- 
fort is  produced  by  the  passage  of  the  steam  through  two  sim- 
ple elements,  a  nozzle  and  a  moving  blade.  In  the  Parsons  tur- 
bine there  may  be  20,000  nozzles  and  20,000  moving  blades,  but 
the  function  of  each  pair  is  precisely  alike,  and  there  is  no 
limit  except  considerations  of  general  design  and  shop  practice 
to  the  number  of  pairs  of  elements  that  may  be  combined  in  a 
given  turbine.  The  method  by  which  steam  is  made  to  produce 
the  rotary  motion  of  the  sjjindle  is  by  its  action  and  reaction 
on  the  thousands  of  pairs  of  simple  elements.  The  steam  hav- 
ing been  admitted  through  the  governing  valve  enters  an  an- 
nular passage  surrounding  the  revolving  spindle.  From  this 
passage  it  enters  the  first  set  of  nozzles.  These  nozzles  are 
formed  by  a  large  number  of  curved  vanes  projecting  radially 
from  the  cylindrical  shell  of  the  turbine.  The  shape  of  each 
nozzle  orifice  therefore  is  that  of  a  narrow  radial  slit.     These 


From  the  curved  moving  blades  the  flow  of  steam  is  again 
deflected  back  to  its  original  direction,  and  passes  on  through 
the  next  set  of  deflecting  vanes,  which  again  cause  expansion 
impact  and  deflection  as  before.  There  are  anj'where  from  20 
to  100  of  these  radial  sets  of  nozzles  and  blades,  according  to 


KUi.   2. —  1,500-KW  TLRBO-OENERATOR.  TURBINE  END. 

the  conditions  of  size,  steam  pressure  and  vacuum  desired.  In 
order  to  secure  the  full  benefit  of  the  energy  of  the  steam  it 
must,  of  course,  be  permitted  to  expand  in  doing  this  work. 
Each  row  of  nozzles  has,  therefore,  greater  discharge  area  than 
the  one  preceding  it.  This  is  accomplished  by  increasing  the 
diameter  of  the  shell  and  increasing  the  length  of  the  blades. 


Fi(..    I— 1.500-Kw   Turbo-Generator   Unit. 


stationary  nozzles  or  guide  vanes  deflect  the  steam  to  an 
angle  of  about  20  degs.  from  the  axis  of  the  spindle.  The 
steam  expanding  as  it  passes  the  orifice  then  impinges  on  the 
first  scries  of  moving  blades,  which  are  similar  to  the  guide 
blades,  only  they  arc  attached  radially  to  the  periphery  of  the 
rotating  spindle. 

•A  pnpcr  read  at  the  Columbus  meeting  of  the  Ohio   Elcciru.il  Ai>»ociation. 


With  a  proper  arrangement  of  guides  and  blades  the  increase 
in  volume  of  a  unit  weight  of  steam  is  a  measure  of  the  econ- 
omy of  operation. 

With  initial  steam  pressure  at  150  lbs.,  and  a  pressure  in  the 
last  row  of  blades  of  2  lbs.  absolute,  we  would  have  the  steam 
expanded  to  58  limes  its  original  volume.  In  an  ordinary  com- 
pound  condensing  steam   engine   the   lowest   working  pressure 
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feasible  is  about  8  lbs.,  absolute,  thus  giving  with  150  lbs.  initial 
a  final  volume  of  16  times  the  initial.    • 

A  reciprocating  engine  might  be  designed  to  provide  for  58 
expansions  instead  of  16,  but  in  that  case  the  low-pressure 
cylinder  would  have  to  be  nearly  four  times  the  volume  that  is 


FIG.   3. — REVOLVING  PART   OF    I,500-KW   TURBINE. 

given  it  in  ordinary  practice,  and  the  friction  due  to  the  in- 
creased size,  together  with  condensation  losses,  due  to  wide 
difference  in  temperature  between  beginning  and  end  of  stroke 
would    more   than    eliminate   any    gain    due   to   the    increased    ex- 


There  is  none  of  the  immense  weight  of  flywheel  and  recipro- 
cating parts  with  their  attending  impact  to  be  upheld  and  re- 
sisted. The  turbine  bearings  support  the  weight  of  the  re- 
volving spindle  only.  This  spindle,  however,  at  its  high  speed 
must  revolve  about  its  gravity  axis,  and  this  brings  in  an  im- 
portant function  of  the  main  bearing.  The  gravity  axis  may 
differ  by,  say,  .004  of  an  inch  from  the  geometric  axis,  and 
hence  it  is  necessary  to  introduce  that  degree  of  flexibility  into 
the  main  bearings.  This  is  accomplished  by  enclosing  the  bear- 
ing shell  proper  within  two  or  three  loose-fitting  sleeves,  the 
whole  being  surrounded  with  an  outer  cast  iron  shell  provided 
with  accurate  means  of  adjustment.  The  bearing  and  sleeves 
are  lubricated  by  a  forced  circulation  of  oil,  and  while  the 
shaft  is  firmly  held  in  place  there  is  no  restraint  to  its  revolv- 
ing with  slight  eccentricity. 

These  bearings  form  the  only  important  rubbing  surfaces 
to  be  found  in  the  machine,  and  in  case  we  can  prophecy  that 
they  will  stand  up  for  years  against  continuous  operation,  we 
may  consider  it  a  mark  of  the  general  durability  of  the  ma- 
chine. The  experience  of  three  or  four  years  in  this  country 
and  much  longer  abroad  shows  that  the  wear  at  this  point  is 
practically  nothing.  After  a  continuous  run  of  2j4  years,  11 
hours  per  day,  the  bearing  of  the  turbines  at  the  Westinghouse 
Air  Brake   Works   were  examined,  and  the  bearing  shells  proper 


Fig.   5. — i,ooo-KW   Turbo-Generator  Unit. 


pansion,  and  the  net  effect  would  be  to  retard  the  engine  with 
diminishing  economy.  On  the  other  hand,  with  the  turbines 
there  are  no  condensation  losses,  and  the  addition  of  a  few  rows 
of  low-pressure  blades  to  absorb  the  final  energy  of  steam  does 
not  add  to  the  friction  of  the  machine. 

It  is  thus  evident  that  the  highest  degree  of  vacuum  is  of 
great  benefit  in  turbine  practice.  It  may  be  added  that  the 
turbine  is  singularly  adapted  to  the  use  of  superheated  steam. 
In  addition  to  the  increased  efficiency  inherently  due  to  super- 
heat, there  is  a  further  advantage  in  the  reduction  of  the  fluid 
friction  in  the  passage  of  the  steam  through  the  blades,  and 
there  are  none  of  the  attending  evils  of  warping  valves  and  im- 
perfect lubricants. 

The  exact  amount  of  friction  in  the  turbine  cannot  be  dem- 
onstrated owing  to  the  impossibility  of  securing,  by  any  in- 
struments now  available,  any  equivalent  of  the  indicator  dia- 
gram. The  fact  that  a  turbine  without  load  will  continue  to  re- 
volve for  about  one-half  hour  after  steam  is  shut  off,  indicates 
how  slight  must  be  the  friction,  especially  that  of  a  mechan- 
ical nature. 

Turning  now  to  the  various  mechanical  details  of  the  ma- 
chine, next  to  the  essential  working  parts  described  above,  we 
would  naturally  consider,  as  in  other  engines,  the  main  bear- 
ings to  be  of  the  greatest  importance.  This  is  emphatically  true 
of  the  turbine,  since  a  pair  of  main  bearings  and  a  cylinder  filled 
with  blades  is  essentially  all  that  goes  to  make  up  such  a  ma- 
chine. The  duty  of  these  main  bearings  is  much  less  arduous, 
however,    than    that    of   the    bearings    of    the    ordinary   engine. 


were  found  to  be  absolutely  free  from  wear,  the  original  tool 
marks  being  visible  on  both  the  surrounding  sleeves  and  the 
bearings. 


FIG.    4. — rOWEK    INSTALLATION    FOUR   4OC-KW    GENERATOR    UNITS. 

As  Stated  above,  the  only  essential  parts  of  the  turbine  are  a 
suitable  number  of  nozzles  and  blades  properly  mounted  and  a 
pair  of  main  bearings.     We  have  only  to  turn  on  the  steam  and 
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our  spindle  begins  to  revolve,  blown  around  by  the  force  of 

20.000  steam  jets.  ...  „r  tu^ 

It  would  soon  be  found  that  the  combined  pressure  of  the 

blades  and  spindle  in  one  direction  would  create  a  disastrous 

end  thrust.     This  is  treated  in  the  most  natural  way  possible 

by  providing  for  a  balancing  pressure  in  the  opposite  direction. 

A  disc  with  equivalent  steam  pressure  mounted  on  the  spmdle 

is  all  that  is  required. 

On  account  of  the  high  speed  and  peculiar  eccentricity  of  the 

shaft,  it  is,  of  course,  not  possible  to  use  any  of  the  ordinary 


The  accessibility  of  all  parts  for  inspection  is  almost  a  nov- 
elty in  connection  with  a  steam  engine.  Here  it  is  a  case  of 
lifting   the   cover   off  and   the   internal   workings    are    at    once 

exposed.  .  ._.        ^ , 

The  accompanying  illustrations  give  two  views  (Figs,  i  and 
2)  of  a  I  500-kw  Westinghouse  turbo-generator,  and  a  ^new  ot 
the  revoh-ing  part  of  the  same  (Fig.  3).  Fig.  4  shows  four  400- 
kw  turbo-generator  units,  and  Fig.  5  represents  m  line  draw- 
ing a  i.ooo-kw  unit,  the  generator  being  represented  to  larger  scale 
in  Fig  6  Fig.  7  gives  approximate  performance  curves  of  a  i,ooo-kw 
turbine,  showing  effect  of  superheat  on  turbine  economy. 


FIG    6.— I,200-KW   TURBO-ALTERNATOR. 

gland  packing.  All  glands  therefore  consist  of  alternate  rings 
on  the  shaft  and  in  the  shell,  which,  while  not  in  actual  contact, 
are  so  close  to  each  other  that  leakage  of  steam  is  prevented. 
On  a  modern  reciprocating  engine  the  governor  and  valve 
mechanism  is  considered  almost  equal  in  importance  to  the 
real  working  parts  of  the  engine.  The  eccentrics,  rods,  bell 
cranks,  links  and  pins  must  each  and  every  one  be  kept  up  to 
a  perfect  state  of  fit  and  alignment,  else  a  slight  wear  in  one 
of  the  joints  will  cause  the  valve  to  give  a  faulty  steam  distri- 
bution with  its  attending  pounding,  heating,  and  loss  of  econ- 
omy With  the  turbine,  the  governor  and  admission  valve 
need  have  only  the  remotest  mechanical  connection  with  the 
engine  itself.     In  fact,  the  whole  paraphernalia  of  governing  and 


New  Southern  Bell  Exchange  at  Richmond. 

A  new  exchange  building  has  lately  been  put  in  operation  at 
Richmond  Va.,  bv  the  Southern  Bell  Telephone  &  Telegraph  Com- 
pany It  stands  on  Grace  Street,  between  Seventh  and  Eighth.  It 
is  40  by  84  feet  in  plan,  and  is  three  stories  high,  with  lull  basement 
The  front  is  of  gray  pressed  brick  with  terra  cotta  and  Bedford 
stone  trimmings,  and  is  surmounted  by  a  heavy  copper  cornice.  The 
building  is  of  slow-burning  mill  construction.  All  lathing,  studding 
and  furring  is  of  metal :  the  sash  and  window  frames  are  of  metal, 
and  the  sashes  are  glazed  with  ribbed  wired  glass.  In  modern  tele- 
phone work  it  is  realized  that  continuity  of  service  is  a  prime  element 


piC.   7.— APPROXIMATE  PERFORMANCE  CURVES  OF    I,000-KW   TANDEM 
TYPE  TURBINE. 

admission  could  be  run  by  an  independent  motor,  or  by  means 
of  the  main  generator.  The  only  function  of  the  turbine  gov- 
ernor and  valve  is  to  let  in  the  right  amount  of  steam.  It 
matters  not  whether  steam  is  admitted  at  one  precise  instant 
or  another,  and  almost  any  conceivable  amount  of  wear  could 
take  place  without  interfering  seriously  with  the  performance 
or  economy  of  the  turbine.  As  a  matter  of  fact,  the  governing 
mcclianism  is  operated  by  worm  gearing  on  the  main  shaft.  It 
is  of  tke  fly-ball  type,  and  so  designed  that  the  speed  will  be 
maintained  at  any  desired  uniformity  with  the  further  pro- 
vision that  in  case  of  an  extraordinary  load  like  a  short  circuit 
coming  on  the  machine  the  governor  at  once  cuts  off  all  steam. 
Again,  should  any  part  of  the  governor  break  or  for  any  reason 
fail  to  maintain  its  steady  motion,  the  result  would  be  an  im- 
mediate shutting  off  of  all  steam. 


RICHMOND,  VA.,  TELEPHONE  EXCHANGE. 

of  efficiency  and  satisfaction  and  that  in  particular  the  »^rc  hazar.I 
has  to  be  dealt  with  circumspectly,  to  ensure  that  no  peril  of  the 
kind  striking  in  from  without  shall  be  .ible  to  paralyze  the  system. 

The  basement  of  the  building  contains  the  cable  vault,  the  hnemen  s 
quarters,  and  the  store  room.  The  first  floor  is  divided  longitu- 
dinally bv  a  hall,  the  offices  on  one  side  of  which  are  u^ed  by  the 
district  superintendent.  On  the  other  side  of  the  hall  are  the  busi- 
ness offices'of  the  local  exchange.  On  the  second  floor  are  located 
the  terminal  room,  the  power  plant,  storage  batteries  and  inspectors 
quarters.  The  third  floor  is  devoted  to  the  operating  room,  with 
the  operators'  retiring  room  immediately  adjacent.  The  common 
hatterv  <:witchhoard  has  an  ultimate  capacity  of  7-200  linc5.  the 
rack^."  frames  and  terminal.-,  being  designed  of  corresponding  size. 
Mr.  E.  H.  Bangs  i>  the  electrical  engineer  of  the  company,  to  whom 
we  are  indebted  for  data. 
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A  Large   Power   Distribution   Enterprise   for  Scotland. 

A  bill  has  recently  been  sanctioned  by  Parliament  which 
gives  authority  for  an  extensive  power  distribution  scheme  con- 
templating the  supplying  of  power  to  the  industrial  region  of  the 
lower  Clyde  River  in  Scotland.  The  district  covered  by  the  bill  in- 
cludes that  part  of  the  Clyde  Valley  extending  about  ten  miles  on 
each  side  of  the  river  and  about  twenty  miles  up  and  down  stream 
from  Glasgow.  The  area  covered  is  about  700  square  miles,  and 
three  generating  stations  will  be  erected  to  meet  the  demand  for 
power.  The  scheme  has  been  promoted  by  a  group  of  manufacturers 
who  desire  to  obtam  cheap  electrical  power  and  who  realize  that  this 
can  be  better  done  by  joining  in  a  common  system  than  by  each  put- 
ting down  his  own  generating  plant. 

This  is  the  busiest  part  of  industrial  Scotland  and  contains  about 
1,200  works,  many  of  which  are  large  iron  and  steel  works,  coal 
mines,  shipbuilding  yards,  and  chemical  works.  Some  of  these  works 
will  alone  require  more  power  than  many  of  the  local  municipalities 
now  provide  for  lighting  purposes,  and  it  was  easily  shown  that  it 
would  be  inadvisable  for  the  separate  boroughs  to  attempt  to  supply 
an  amount  of  power  involving  so  large  an  expenditure  of  capital. 

The  three  generating  stations  are  to  be  built  at  Motherwell,  Yoker 
and  Crookston.  The  Motherwell  station  is  located  in  the  neighbor- 
hood of  a  large  number  of  manufacturing  works  and  in  the  center  of 
an  extensive  coal  field  and  can  be  connected  with  the  adjoining  line 
of  the  Caledonia  Railway.    It  is,  also,  in  close  proximity  to  the  River 


MAP   OF  GLASGOW   AND   VICINITY,    SHOWING   LOCATION    OF    POWER 
STATIONS. 

Clyde,  from  which  water  for  steam  and  condensing  purposes  can  be 
obtained. 

The  Yoker  station  is  also  situated  on  the  Clyde,  near  the  line  of  the 
Lanarkshire  and  Dumbartonshire  Railway,  and  is  in  close  proximity 
to  a  large  number  of  shipbuilding  yards,  works  and  docks.  Authority 
has  been  obtained  to  lay  cables  across  the  Clyde  from  Yoker  to 
Renfrew,  which  will  enable  the  works  at  Renfrew,  and  other  works 
on  the  south  side  of  the  river,  to  be  supplied  from  this  station. 

The  third  generating  station  will  be  situated  near  Crookston  on 
the  Glasgow  &  Southwestern  Railway  Canal  line;  but,  owing  to  the 
arrangement  allowing  the  company  to  cross  the  river,  it  will  not  be 
necessary  to  construct  this  station  immediately. 

The  works  from  which  the  most  urgent  demands  for  power  have 
been  received  are  situated  in  the  areas  immediately  surrounding  the 
first  two  sites,  and  it  is  intended,  therefore,  to  proceed  with  these 
stations  first  and  to  install  in  each  a  plant  of  about  4,500  kw  capacity. 
They  will  be  so  designed  that  they  can  be  enlarged  from  time  to 
time,  as  the  demand  require:.  A  radius  of  14  miles  from  the-e  sta- 
tions covers  practically  the  whole  district  in  which  the  company  will 
be  allowed  to  distribute  their  power,  but  a  large  proportion  of  the 
works  are  located  within  a  radius  of  6  or  7  miles  of  the  stations. 
When  the  stations  are  in  operation,  they  will  probably  be  coupled  to- 
gether electrically,  enabling  them  to  share  the  loads  and  average  up 
their  power  factors  or  to  supplement  or  aid  each  other  in  any  emer- 
gency. The  capacities  of  the  respective  stations  will  ultimately  be 
about  10,000  kw  each  at  Motherwell  and  Yoker,  and  5,000  at  Crooks- 
ton. By  utilizing  cheap  sites  for  the  stations  outside  of  towns  and 
near  to  the  coal  mines,  it  will  be  possible  to  generate  power  at  a 


very  low  cost.  Of  the  710  square  miles  covered  by  the  scheme,  only 
13  are  at  present  supplied  with  electricity.  It  is  said  that  over  300 
manufacturers  petitioned  in  favor  of  the  proposition  and  it  is  thought 
that  many  of  the  remainder  petitioned  in  favor  of  the  rival  Caledonian 
scheme  which  was  turned  down. 

The  authorized  capital  of  the  Clyde  Valley  Electrical  Power  Com- 
pany is  $4,50o/X)0,  with  borrowing  powers  of  $1,500,000.  The  total 
cost  for  plant  on  the  transmission  lines  is  estimated  at  over  S2,ooo,ooo. 
The  electrical  apparatus,  which  v.ill  comprise  polyphase  alternating- 
current  generators  and  transformers  for  high-voltage  power  dis- 
tribution, rotary  converters  for  the  supplying  of  direct  current,  etc., 
has  been  contracted  for  with  the  British  VVestinghouse  Electric  & 
Manufacturing  Company.  Messrs.  Strain  &  Robertson  are  the  engi- 
neers of  the  Clyde  Valley  Electrical  Power  Company.  Mr.  Robert 
Robertson  has  recently  spent  a  considerable  period  in  the  United 
States  investigating  our  systems  and  methods  of  power  transmis- 
sion and  distribution,  particularly  in  our  large  cities  and  in  such 
localities  as  Niagara,  Snoqualmie  Falls,  Wash.,  Canyon  Ferry,  Mont., 
and  other  places. 


Lease  of  the  Manhattan  Elevated  System. 

The  general  introduction  of  electricity  on  the  Manhattan  Elevated 
system  of  New  York  City  and  its  effect  in  increasing  traflSc  while 
reducing  operating  expenses  is  seen  in  the  official  announcement, 
issued  last  week,  that  the  Interborough  Rapid  Transit  Company  will 
lease  the  Manhattan  on  a  basis  of  a  7  per  cent,  dividend  guarantee 
of  the  latter  company's  stock  by  the  former.  The  lease  was  au- 
thorized at  meetings  of  the  boards  of  directors  of  both  companies, 
the  general  proposition  for  such  action  being  approved  by  both 
boaids  of  directors.  The  details  of  the  lease  are  to  be  worked  out 
by  the  officers,  under  advice  of  counsel,  and  the  completed  document 
will  be  submitted  for  approval  to  «the  directors  and  to  the  stock- 
holders. The  lease  will  take  effect  on  April  i,  1903,  and  will  be  for 
999  years.  It  will  cover  all  the  franchises  and  property  of  the  Man- 
hattan Railway  Company.  The  rental  from  April  i,  1903,  to  January 
I,  1906,  will  be  the  net  earnings  of  the  Manhattan  Company,  not 
exceeding  7  per  cent.  After  January  i,  1906,  the  rental  will  be  7  per 
cent,  per  annum  on  the  stock  of  the  Manhattan  Railway  Company 
guaranteed  by  the  Interborough  Rapid  Transit  Company.  The 
Manhattan  Railway  Company  stock  is  to  be  increased  at  once  to 
$55,200,000,  for  the  purpose  of  completing  improvements  already 
planned;  the  present  stockholders  of  the  Manhattan  Railway  Com- 
pany to  have  the  privilege  of  taking  the  new  stock  pro  rata  at  par. 

Provision  is  to  be  made  in  the  lease  for  the  ultimate  increase  of 
Manhattan  stock  to  the  total  amount  of  $60,000,000,  including 
outstanding  stock,  and  due  provision  is  to  be  made  for  the  appli- 
cation of  the  proceeds  of  the  sale  of  the  mcreased  stock  to  the  further 
improvement  of  the  Manhattan  property. 

The  Interborough  Company  was  incorporated  May  6,  1902,  with  an 
authorized  capital  of  $35,000,000.  Under  its  incorporation  it  acquired 
the  stock  of  the  Rapid  Transit  Subway  Construction  Company.  The 
contract  with  the  city  calls  for  the  construction  of  the  rapid  transit 
tunnel  for  $35,000,000  ana  its  lease  to  the  Interborough  for  50  years 
from  date  of  completion  with  an  option  of  renewal  for  25  years 
longer.  The  stock  is  held  in  a  voting  trust.  The  directors  are : 
William  H.  Baldwin,  Jr.,  M.  F.  Plant,  August  Belmont,  Andrew 
Freedman,  James  Jourdan,  J.  B.  McDonald,  W.  G.  Oakman,  John 
Pierce,  Geo.  W.  Young,  Wm.  A.  Read,  Cornelius  Vanderbilt,  New 
York ;  E.  P.  Byran.  Yonkers,  and  Gardiner  M.  Lane.  Boston. 

The  only  indebtedress  ahead  of  the  common  stock  is  the  payment 
of  3^  per  cent,  to  the  city  on  its  contract  of  $35,000,000  with  the 
city.  A  sinking  fund  of  i  per  cent,  is  authorized  to  commence  five 
years  after  the  road  is  in  operation. 

The  Interborough  Company  will  pay  $10,000  per  annum  to  keep 
up  the  organization  of  the  Manhattan  Company,  in  addition  to 
the  dividend  i-ental  which  shall  be  paid  to  the  stockholders,  and 
the  Manhattan  stock  will  be  stamped  with  a  contract  of  the  Inter- 
borough Company  to  this  effect.  The  lease  will  provide  security 
satisfactory  to  the  Manhattan  Company  for  the  payment  o.  the 
dividend  rental. 

The  present  capital  stock  of  the  Manhattan  Railway  Company 
is  $48,000,000  and  the  increase  of  $7,200,000  to  $55,200,000,  there- 
fore, represents  an  increase  of  about  16  per  cent.  Investors  esti- 
mated that  the  rights  to  subscribe  would  be  worth  about  7.  The 
bonded  indebtedness  of  the  company  amounts  to  $39,883,000. 
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Telephony  in  the  London  Fire  Alarm   Service. 


In  connection  with  the  improvement  of  the  fire  alarm  telegraph 
system  in  New  York  City,  the  question  has  been  raised  as  to  a  more 


the  glass,  of  the  alarm  post,  and  the  safest  way  as  well  as  the  most 
convenient  of  getting  at  the  bell  js  that  of  smashing  the  glass  by  a 
lunge  of  the  elbow.  The  instructions  written  on  the  indicator  inside 
are  to  pull  and  let  go.  The  alarm  bell  is  sounded  simultaneously  at 
the  nearest  fire  station  and  the  brigade  is  at  the  same  time  notified 
of  the  location  of  the  fire  by  the  dropping  of  an  armature  plate 
bearing  the  name  of  the  street  in  which  the  fire  alarm  post  is  situated. 
On  arriving  at  the  alarm  post,  the  fireman  gives  a  succession  of 
short  pressures  to  the  button  until  the  bell  ceases  to  respond  correctly 
each  time.  He  then  brings  out  his  microphone  transmitter,  inserts 
the  plug  or  "jacks  in,"  the  talking  circuit  is  completed  and  com- 
munication by  word  of  mouth  is  fully  established,  the  nature  of  tke 
fire  is  explained,  and  orders  are  given.  It  is  said  that  the  system 
works  quite  satisfactorily. 


New  Telephone  Patents. 


Of  the  two  telephone  patents  issued  November  25,  one  relates 
to  the  application  of  the  telephone  or  telegraph  to  moving  trains, 
while  the  other  covers  a  new  form  of  selective  signal  apparatus  for 
party  line  use.  It  seems  doubtful  if  either  of  these  inventions  has 
been  tried  in  practical  use,  for  several  points  in  each  are  some^-hat 
dubious  from  the  practical  standpoint. 

Of  course,  the  greatest  difficulty  in  applying  the  telephone  and 
telegraph  to  moving  trains  is  that  of  maintaining  a  sufficiently  per- 
manent contact  between  the  stationary  wire  and  the  moving  contact 
on  the  train,  and  it  is  this  diflFiculty  which  the  inventor  has  attempted 
to  overcome  by  the  use  of  an  electrolytic  contact  cushion.  Fig.  i 
^hows  two  views  of  the  apparatus.     Referring  to  the  sectional  vicvr. 


Hi;.     I. —  MKTHOll   UK    JJKK.\K1.\G    GL.AS.S. 

<'xtcn(icil  use  ol  the  telephone  in  that  department  of  public  utility. 
The  devices  herewith  illustrated  show  the  system  patented  and  in- 
iioduccd    by    Commander    Wells,    chief    of   the    Metropolitan    Fire 


KIG.   -. — FIRE   AI-ARM   TELEPHONE  IN    USE. 
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of  London.     In  case  of  desiring  to  send  in  an  alarm,  the 
or  person  ninniiie  10  tlu-  >;tri<t  Iktx  shown  in  Fig.  t.  breaks 


JONES   TRAVELING  CONTACT. 

A  is  a  perforated  absorbent  pad  encased  in  a  suitable  envelope,  an- 
other view  of  which  is  given  underneath.  The  apertures  of  the  pad 
arc  filled  wiJi  fibrous  material  such  as  cotton  batting,  and  the  whole 
pad  is  carried  in  a  metallic  holder,  as  shown.  Upon  the  top  of 
the  metallic  holder  a  receptacle  B  is  mounted,  filled  with  salt,  salt- 
peter or  the  like,  and  supplied  with  steam  from  the  locomotive 
engine  through  a  suitable  flexible  hose.  When  steam  passes  through 
the  salt  and  becomes  condensed,  the  solution  falls  ujKin  the  pad  and 
keeps  it  continually  moistened  with  conductive  fluid.  As  shown  in 
the  elevation,  the  holder  and  pad  are  to  be  mounted  upon  a  lazy 
tongs,  which  the  imentor  states  is  to  be  attached  to  the  cab  of  the 
iQcomotivc  under  the  control  of  the  engineer,  who  may  manipulate 
the  contact  to  and  from  the  wire  by  the  handles  xx.  A  conducting 
wire  is  extended  from  the  holder  to  the  cab,  and  a  cord  of  elastic 
material  is  provided  to  make  a  spring^'  connection  between  the  pad 
and  locomotive. 
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While  the  principle  of  an  electrolytic  contact  may  be  all  right,  it 
seems  certain  that  with  a  train  traveling  at  reasonable  speed,  the  ar- 
rangement under  discussion  would  fail,  for  every  time  a  splice  in  the 
wire  was  reached  there  would  at  least  be  some  jar  which  would  open 
the  circuit.  Furthermore,  it  is  doubtful  if  anyone  could  manipulate 
the  contact  successfully  by  the  handles  xx,  for  a  very  slight  movement 
of  them  would  mean  a  considerable  movement  of  the  contact,  and 
one  can  readily  imagine  the  amount  of  "fishing"  engineers  would 
have  to  do  to  catch  his  wire.  The  patent  for  this  device  bears  the 
iiumber  714,189  and  is  issued  to  A.  I.  Jones. 

"Telephone  switch"  is  the  title  of  the  patent  for  the  selective  sys- 
tem, referred  to  above,  granted  to  Mr.  John  A.  Warrick,  of  Sheldon, 
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FIG.  2. — WTARRICK  TELEPHONE   SWITCH. 

111.  The  system  as  described  depends  upon  spring  motors  for  its 
action,  one  of  these  motors  being  located  at  each  subscriber's  station. 
At  each  station  there  is  also  located  a  desk  C,  shown  in  Fig.  2. 
This  desk  is  geared  to  the  spring  motor  and  is  controlled  by  the 
.electromagnet  and  pallet,  shown  respectively  at  H  and  E.  Mounted 
above  the  desk  and  upon  the  same  shaft  is  the  arm  L,  adapted  to 
revolve  with  the  desk  when  its  boss  0  engages  one  of  the  notches  F 
of  the  desk,  and  also  adapted  to  be  turned  manually  when  brought 
into  such  a  position  as  to  clear  the  notches  F.  Overhanging  the 
edge  of  the  disc  is  a  stop  (not  shown  in  the  drawing),  beneath 
which  is  a  key  adapted  to  be  so  operated  by  the  point  of  the  re- 
volving arm  as  shewn,  that  it  breaks  one  contact  and  makes  a 
second.  Normally,  at  each  station  the  arm  L  must  be  kept  engaging 
that  notch  of  the  disc  which  bears  a  number  corresponding  to  that 
of  the  station. 

Now  if  station  No.  2  desires  No.  4,  the  subscriber  at  2  moves  his 
revolving  arm  to  his  notch  4  and  then  by  means  of  the  direct- 
current  hand  generator  M  and  the  push  button  K,  he  sends  four 
impulses  out  on  the  line  and  advances  all  disks  and  revolving  arms 
four  positions;  the  switches  beneath  the  stops  at  stations  2  and  4 
will  then  be  operated.  The  switches  will  not  be  operated  at  this 
time  at  any  other  station,  for  by  hypothesis  the  arm  at  each  of 
these  was  a  different  number  of  teeth  away  from  its  stop  than  4. 
The  bell  at  the  selected  station  rings  automatically.  When  the 
conversation  is  completed.  No.  2  must,  by  supplying  further  im- 
pulses to  the  line,  bring  all  the  disks  to  the  zero  position,  and  he 
must  also  restore  his  arm  to  notch  2,  or  else  he  cannot  be  called 
-except  with  No.  4,  in  which  case  he  will  not  be  desired. 


The  system  has  a  very  novel  lock-out  feature  by  which  if  a  station 
tries  to  break  in  on  a  conversation,  he  cannot  do  so,  for  the  act  cuts 
off  the  talking  parties.  This  condition  is  due  to  the  arrangement  of 
the  stop,  which  clears  the  face  of  the  disk  just  sufficient  to  allow 
of  the  passage  of  the  arm  when  this  latter  is  close  to  the  disk,  its 
boss  engaging  a  notch  of  the  disk.  It  is  therefore  only  possible  to 
affect  the  switch  of  an  instrument  by  electrical  impulses  thrown  upon 
the  line.  If  the  interfering  station  sends  out  such  impulses,  the 
arms  of  the  talking  station  2  and  4  will  be  moved  away  from  their 
switches,  thus  breaking  their  connections  to  the  line  and  cutting 
them  off.  Furthermore,  if  any  one  attempts  to  make  a  call  when 
the  line  is  busy,  there  being  no  busy  test  and  no  way  of  listening  in, 
a  similar  cutting  off  of  the  existing  conversation  occurs.  This, 
together  with  the  probability  of  the  subscribers  forgetting  to  wind 
their  machines  and  also  forgetting  to  reset  their  arms  after  conver- 
sation, seem  to  limit  the  practical  use  of  the  system. 


Testing  the  Niagara  Power  Tunnel 


While  the  first  six  units  in  the  new  station  of  the  Niagara  Falls 
Power  Company  will  probably  be  in  operation  within  the  next  three 
months,  the  complete  installation  of  the  new  wheel-pit  will  not  be  in 
operation  until  the  end  of  next  year.  For  this  reason  the  company 
seized  an  opportunity  that  presented  itself  on  November  19  to  test 
the  full  capacity  of  the  tunnel  in  the  development  of  power.  The 
tunnel  was  built  to  carry  off  the  water  from  turbines  having  an  output 
capacity  of  100,000  hp,  and  while  the  company  has  never  doubted  that 
capacity,  it  felt  there  would  be  no  harm  done  in  testing  the  question. 

The  necessary  amount  of  water  was  obtained  by  the  operation  of 
the  10  units  in  wheel-pit  No.  i,  three  new  units  in  station  No.  2,  and 
then  flowing  enough  water  through  the  next  three  penstocks  and 
w^heelcases  to  make  the  amount  equal  to  what  would  be  used  in  the 
development  of  100,000  hp.  The  tests  began  at  10  o'clock  in  the  morn- 
ing and  were  not  finished  until  5  in  the  afternoon.  While  the  tests 
were  being  made,  none  of  the  tenants  of  the  Niagara  Falls  Power 
Company  had  their  supply  cut  off,  and  there  was  no  interruption  in  the 
service  except  in  the  case  of  the  mill  of  the  International  Paper  Com- 
pany, which  was  entirely  shut  down  for  less  than  an  hour  so  that  the 
discharge  from  the  turbines,  giving  8,000  hp,  might  not  be  observed  in 
connection  with  the  discharge  from  the  two  wheel-pits.  It  will  be  re- 
membered that  the  wheel-pit  of  the  International  Paper  Company  dis- 
charges into  the  main  tunnel  through  a  lateral  tunnel.  When  the 
installation  in  the  Power  Company's  two  pits  and  the  paper  mill  pit 
were  all  in  operation,  the  tunnel  carried  off  the  water  in  a  satisfac- 
tory manner,  and  the  tests  were  announced  to  be  a  success.  There 
can  be  no  doubt  about  the  tunnel  being  able  to  perform  the  work  for 
which  it  was  constructed. 

An  interesting  spectacle  was  developed  on  the  lower  river  by  the 
tremendous  volume  of  water  that  was  discharged  from  the  portal  of 
the  tunnel  during  the  tests.  This  discharge  extended  way  across 
the  lower  river  to  the  Canadian  side,  a  portion  of  the  surface  current 
going  up  stream  and  a  portion  down  stream.  Close  observation  of  the 
effect  of  the  rush  of  w.ter  at  the  portal  showed  there  was  considerible 
space  between  the  top  of  the  arch  of  the  portal  and  the  water ;  in  fact, 
practically  the  entire  semi-circular  arch  remained  above  the  water 
level. 

Naturally,  the  engineers  of  the  company  took  great  interest  in  the 
test  and  the  corps  was  well  represented.  Among  those  present  was 
Clemens  Herschel,  of  New  York,  the  consulting  hydraulic  engineer 
of  the  company.  Of  the  directors,  Edward  A.  Wickes  and  Victor 
Morawetz  were  present,  as  was  alf.  William  B.  Rankine,  first  vice- 
pi  esident  of  the  company. 


Ocean  Wireless  Tekgraphy. 


A  cable  dispatch  from  London  of  November  29  says:  The  St. 
James  Gasctte  says  that  it  has  the  best  authority  for  saymg  that  the 
Marconi  Wireless  Telegraph  Company  has  received  no  n-'ws  from 
the  inventor,  confirming  the  statement  of  Mr.  Henniker  Heaton, 
M.  P.,  that  a  Marconi  message  would  coon  reach  King  Edward 
from  Lord  Minto,  Governor-General  of  Canada,  as  a  preliminary  to 
the  inauguration  of  a  service  across  the  Atlantic.  Lord  Minto 
will  probably  be  asked  to  open  such  a  service,  but  the  station  at 
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Cape  Breton  is  not  yet  completed.  The  Marconi  company  is  not 
prepared  at  the  present  time  to  indicate  the  probable  date  when 
it  will  be  ready,  but  it  is  fully  expected  that  a  service  will  be  in 
operation  before  1903.    A  new  magnetic  detector  is  now  being  tested 

ith  a  view  of  increasing  the  speed  of  transmission.  It  is  answering 
the  purpose  admirably.  With  the  ordinary  coherer,  the  guaranteed 
speed  is  only  ten  \vords  a  minute,  although  twenty  words  have  been 
sent.  According  to  the  inventor,  the  magnetic  detector  will  enable 
him  to  send  forty  words  a  minute  with  comparative  ease,  and  he 
thinks  there  will  be  little  difficulty  in  increasing  it  to  sixty  words  a 
minute. 

In  a  special  from  Glace  Bay,  Cape  Breton,  the  New  York  World 
quotes  Mr.  Marconi  as  saying:  "I  do  not  think  our  system  will  be 
a  serious  rival  to  either  ocean  or  land  telegraphy.  I  would  say 
that  it  would  eventually  become  an  auxiliary  to  it  and  that  the 
successful  transaction  of  business  over  the  sea  will  tend  to  stimulate 
cable  business  under  the  sea.  It  is  possible  that  our  system  being 
cheaper  may  militate  to  some  extent  against  the  other,  though  I  do 
not  think  it  will  to  any  great  degree." 


CURRtNT  NEWS  AND  NOTES. 


Social  Intercourse  by  Telephone, 


In  a  recent  article  on  social  conditions  in  the  Middle  West,  Mr. 
Booth  Tarkington  in  Harper's  Magazine  remarks  on  the  manner  in 
which  the  long-distance  telephone  is  "kept  ringing  across  these  Cen- 
tral States"  as  a  means  of  maintaining  social  intercourse.  A  writer 
in  the  New  York  Sun  develops  the  theme  in  regard  to  social  affairs 
generally.  One  reason  why  the  art  of  letter  writing  is  dying  out, 
he  says,  is  that  the  telephone  is  being  used  more  than  ever  as  a 
means  of  communication  between  friends  in  the  matter  of  invita- 
tions, for  the  announcement  of  important  events  and  for  the  sending 
of  messages  of  congratulation  and  condolence.  Those  who  cling 
to  the  old  forms  seem  to  be  in  the  minority  to-day.  The  younger 
generation  refuses  to  be  hampered  by  the  time-consuming  methods 
of  several  years  ago,  when  a  note  of  invitation,  for  instance,  could 
not  even  be  sent  through  the  mail,  but  must  be  delivered  by  hand. 
The  modern  youth  or  maiden  picks  up  the  telephone  and  dispatches 
an  invitation  to  luncheon  or  the  matinee,  and  even  for  so  serious  a 
function  as  a  dinner  it  is  quite  common  now  for  a  hostess  to  call 
up  a  friend  at  the  last  moment,  frankly  admitting  by  the  action  that 
she  only  desires  to  fill  some  place  that  has  been  left  vacant  at  the 
last  moment.  In  fact,  there  is  a  fad  for  telephoning  messages  of  this 
sort  nowadays.  When  it  first  gained  entrance  to  residences  the 
telephone  was  intended  as  a  means  of  communication  between  a 
man's  office  and  his  home  chiefly;  then  it  began  to  be  used  for  the 
ordering  of  cabs,  for  marketing,  for  hurrying  up  slow  tradesmen 
and  the  various  uses  connected  with  housekeeping. 

By  degrees  friends  began  to  make  use  of  the  quick  method  of  com- 
municating with  each  other,  and  it  was  so  delightfully  informal 
that  it  became  a  vogue.  Of  course,  old-fashioned  persons  regarded 
with  horror  the  idea  of  transmitting  messages  of  a  social  nature  in 
this  way ;  but  the  age  is  in  such  a  hurry  that  the  time-saving  method 
has  grown  to  be  accepted  as  quite  the  proper  thing.  The  informality 
of  the  telephone  method  of  communication  is  what  appeals  to  the 
younger  generation  of  society.  An  invitation  given  or  accepted  or 
rejected  in  this  way  has  not  the  importance  attached  to  the  old 
method  of  a  note  delivered  by  a  messenger.  This  was  a  serious 
affair,  and  one  pondered  over  the  answer  to  send,  the  extent  of  the 
social  obligation  involved  and  other  matters.  But  this  message 
over  the  wire  is  different.  One  docs  not  have  lime  to  study  questions 
as  to  motives,  drcs'?.  the  people  one  is  to  meet  or  any  other  of  the 
small  problems  that  frequently  arise  on  the  reception  of  a  formal 
invitation.  The  telephone  bidding  reeks  of  the  up-to-date.  It 
simply  states  that  the  occasion  is  there  waiting,  and  it  calls  for  a 
quick  decision.  There  is  no  reading  between  the  lines  and  no  time 
to  ask  why  and  wherefore.  It  lacks  the  chilling  dignity  and  im- 
portance that  sometimes  linger  qtiite  unintentionally  about  a  note. 
The  telephone  usc<l  as  a  means  of  communication  between  friends 
must  be  used  carefully,  and  for  this  reason  in  every  fashionable 
woman's  sitting-room  where  her  desk  telephone  may  rest,  there  is  a 
hook  of  record  tipon  which  calls  sent  and  received  are  jotted  down. 

Calling  has  also  been  affected  through  the  use  of  the  telephone. 
Women  are  much  too  busy  nowadays  with  their  many  affairs  to 
spend  time  at  the  old  game  of  paying  calls. 


RAILROAD  UP  MONT  BLANC— The  Geneva  correspondent  of 
The  Daily  Chronicle  announces  that  plans  have  been  submitted  for 
the  construction  of  an  electric  railroad  to  the  summit  of  Mont  Blanc 
irora  the  village  of  Les  Houches  on  the  Savoy  side  of  the  mountain. 


DETECTIVE  TELEPHONE  TAPPING.— It  is  stated  from 
Stockholm,  Sweden,  that  the  creditors  of  a  business  man  who  had 
serious  doubts  of  his  integrity  employed  a  detective  to  obtain  in- 
formation about  him.  The  detective  "tapped"  the  telephone  wire 
of  the  house  at  which  the  suspect  was  living  and  overheard  enough 
conversations  to  make  out  a  case  against  the  man.  It  would  be  in- 
teresting to  know  whether  this  breach  of  privacj'  was  effected  with 
the  connivance  of  the  telephone  authorities. 


JIM  CROW  CARS.— A  telegram  from  New  Orleans,  of  Novem- 
ber 8,  says :  A  large  number  of  affidavits  were  sworn  to-day  against 
President  Pearson  and  the  other  officials  of  the  New  Orleans  Rail- 
ways Company,  resulting  from  their  failure  to  place  screens  or  par- 
titions in  the  trolley  cars  to  separate  the  white  and  negro  races. 
The  law  was  passed  last  July,  and  the  company  was  allowed  120  days 
in  which  to  arrange  the  screens.  The  law  is  bearing  harshly  on  the 
whites,  owing  to  the  inadequate  number  of  cars  that  are  being  oper- 
ated during  the  rush  hours. 


COMPOSITE  ARC  LAMP  CARBON.— A  patent  issued  No- 
vember 25  to  Prof.  A.  Blondel,  of  Paris,  France,  describes  a  com- 
posite carbon  for  arc  lamps  consisting  of  three  concentric  parts, 
namely,  of  an  outer  coating  of  non-scorifiable  carbon,  an  inter- 
mediate body  of  carbon  combined  with  coloring  or  light-producing 
salts,  and  a  core  of  carbon  combined  with  alkaline  salts,  which  may 
also  include  coloring  or  light-producing  salts.  The  body  is  formed 
of  a  paste  containing  about  equal  quantities  of  fluoride  or  phosphate 
of  calcium,  and  the  coating  is  formed  of  pure  carbon.  The  core  is 
made  of  the  alkaline  salts  used  ordinarily  in  the  manufacture  of  low- 
voltage  and  cored  carbons,  such  as  tartrates,  carbonates,  etc.,  of 
sodium  or  potassium,  etc. 


THE  AMERICAN  MACHINIST  has  just  celebrated  the  twenty- 
fifth  anniversary  of  its  existence  by  issuing  a  very  interesting  and 
very  handsome  souvenir  extra  number  to  celebrate  the  event.  It 
has  become  a  custom  amongst  technical  and  trade  journals  thus  icr 
set  up  milestones  along  their  pathway  and  the  custom  is  well  justified 
in  the  case  of  publications  that  are  representative  of  the  arts  and 
industries  for  which  they  speak.  No  journal  can  better  claim  to- 
have  aided  and  fostered  the  industries  and  arts  with  which  it  is  as- 
sociated than  the  American  Machinist,  which  always  and  especially 
of  late  years,  has  been  a  vigorous  and  brilliant  exponent  of  progres- 
sive tool  construction,  the  development  of  more  perfect  machinery, 
and  the  advocate  of  what  may  best  be  termed  American  ideas  in  the 
mechanical  arts.  Of  all  this  the  memorial  number  is  a  worthy  and 
lasting  record,  of  which  its  editors  and  publishers  may  well  feel 
proud. 


NEW  ENGLISH  SUBMARIVE.—A  cable  dispatch  from  London 
of  November  29  says:  Submarine  boat  Ai,  the  joint  invention  of 
Vickers  Sons  &  Maxim  and  the  Admiralty,  was  tested  in  deep  sea 
experiments  in  the  Irish  Sea  on  Tuesday.  A  heavy  sea  was  running 
and  there  was  a  thick  mist.  The  boat  was  quickly  submerged  and 
traveled  several  miles,  not  returning  to  the  surface  for  some  hours. 
A  depth  of  from  ten  to  fifteen  feet  was  obtained.  Manoeuvres  in  and 
out  the  flag  marks  were  gone  through  with,  the  vessel  answering 
her  rudder  with  great  rapidity  in  whichever  direction  it  was  desired 
to  go.  She  was  brought  promptly  to  the  surface  on  several  occasions 
and  was  submerged  with  equal  rapidity.  The  surface  trials  were 
then  run  and  the  speed  showed  considerable  improvement.  It  is 
believed  that  the  new  boats  which  are  now  being  built  will  be  more 
formidable  than  any  with  which  trials  have  been  made  by  foreign 
powers.  The  Ai  returned  to  Barrow  after  dark.  It  is  believed  she 
will  be  fitted  with  a  new  petrol  engine  for  the  purpose  of  charging 
her  storage  tatteries  and  propelling  her  on  the  surface  with  greater 
speed  than  has  hitherto  been  obtained. 
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THE  PENNSYLVANIA-WESTERN  UNION  FIGHT.— It  is 
announced  that  the  Pennsylvania  Railroad  Company  has  agreed  to 
tolerate  the  presence  of  the  Western  Union  Telegraph  Company's 
poles  and  wires  on  its  property  until  the  suit  to  remove  them  is 
determined.    The  case  will  now  be  heard  on  its  merits. 


ST.  LOUIS  EXPOSITION.— Mr.  Charles  J.  Sutter,  of  St.  Louis, 
secretary  of  the  Electrical  Contractors'  Association  of  the  State  of 
Missouri,  has  written  the  St.  Louis  Exposition  management:  "In 
reference  to  the  meeting  of  the  National  Electrical  Contractors' 
Association  in  St.  Louis  in  the  year  1904,  I  beg  to  state  that,  although 
we  had  at  the  previous  meeting  in  Buffalo  secured  the  1903  meeting 
for  St.  Louis  and  the  Detroit  delegation  were  out  for  the  1904  con- 
vention, we  succeeded  in  having  the  St.  Louis  meeting  postponed 
to  1904." 


OHIO  SOCIETY  OF  MECHANICAL,  ELECTRICAL  AND 
STEAM  ENGINEERS.— A  meeting  of  the  Ohio  Society  of  Mechan- 
ical, Electrical  and  Steam  Engineers  was  held  at  Canton,  Ohio,  on 
November  15.  At  the  afternoon  session  a  paper  was  read  on  "High- 
Tension  Electrical  Transmission  of  Power,"  by  T.  W.  Shelton, 
mechanical  engineer  of  the  Northern  Ohio  Traction  Company.  A 
banquet  was  given  in  the  evening,  after  which  two  papers  on  mechan- 
ical subjects  were  read.  Mr.  Elmer  E.  Miller  was  re-elected  presi- 
<Jent.    The  next  meeting  will  be  held  in  February  at  Warren,  Ohio. 


SEARCHLIGHTS  AS  TARGETS.— Gun  practice  at  balloons  is 
not  a  recent  idea,  but  it  is  stated  that  aiming  at  searchlights  is  a  new 
refinement  of  range  finding.  An  interesting  experiment  in  night 
artillery  work  was  made  in  Germany  recently.  A  searchlight  was 
placed  at  a  distance  unknown  to  the  officers  in  command  of  a  field 
battery,  and  after  it  was  turned  on,  the  guns  were  brought  into 
action  against  it.  Six  4.7  guns  were  used,  the  range  was  obtained 
very  rapidly,  and  within  five  minutes  the  light  was  broken  to  pieces. 
Another  searchlight,  at  a  range  of  about  2,200  yards,  was  broken 
after  a  few  rounds  had  been  fired. 


RAILROAD  SIGNALING.— Aiter  the  fatal  railroad  accident  at 
Offenbach  the  German  government  took  up  the  matter  of  a  means  of 
prevention  of  similar  accidents,  and  a  large  number  of  propositions 
submitted  have  been  examined.  One  of  these  is  a  system  invented 
by  Hubert  Pfirmann,  of  Frankfort,  which  has  recently  undergone  a 
successful  test  on  a  line  of  railroad  between  Sachsenhausen  and 
Goldstein.  In  this  system  there  is  an  insulated'  rail  between  the 
wheel  rails.  A  sliding  contact  maintains  connection  between  this 
rail  and  the  engine,  and  rheostats  are  arranged  in  such  a  manner 
along  the  line  that  at  a  certain  distance  the  approach  of  an  engine  on 
the  same  track  is  signaled  by  a  red  light.  By  means  of  the  third 
line  the  engine  driver  is  able  to  communicate  by  telephone  to  the 
other  train  and  to  give  the  necessary  warnings  and  instructions. 


ELECTRIC  RAILWAY  SYSTEM.— A  patent  granted  November 
25  to  M.  T.  A.  Kubierschky,  of  Berlin,  Germany,  relates  to  a  system 
of  restoring  to  the  line  the  energy  of  retardation  of  electric  railway 
cars,  the  method  permitting  of  the  location  of  the  necessary  means 
along  the  line  of  the  railway  instead  of  on  the  vehicle.  Extending 
from  either  side  of  a  railway  station  is  an  auxiliary  trolley  line 
<:onnected  with  a  storage  battery,  of  which  there  is  one  for  each 
station.  In  each  battery  station  there  are  two  switching  devices,  one 
for  trains  from  each  direction.  The  main  trolley  conductor  is  divided 
into  sections  corresponding  to  the  several  stations.  When  a  car  ap- 
proaches a  station,  connection  by  trolley  is  made  with  the  auxiliary 
conductor,  whereupon  a  motor-swicching  device  at  the  station  reduces 
the  tension  on  the  m-ain  trolley  line  by  cutting  out  battery  cells ;  the 
car  controller  in  the  meantime  having  been  turned  to  the  braking 
notch,  the  car  motors  are  separately  excited,  and  the  current  they 
generate  passes  into  the  battery  circuit. 


COMMERCIAL  PACIFIC  C^5L£.— President  Roosevelt  signed 
last  week  the  agreement  between  the  United  States  and  the  Pacific 
Cable  Company,  and  Honolulu  will  be  in  direct  communication  with 
this  country  before  January  i.  The  cable  ship  Silvertown,  carrying 
2,200  miles  of  cable  for  the  link  between  San  Francisco  and  Honolulu, 
will  begin  laying  the  line  on  December  4.  The  shore  ends  have  been 
made  ready  to  the  water's  edge,  and  communication  can  be  estab- 
lished as  soon  as  the  marine  portion  is  laid.     The  landing  in  the 


United  States  will  be  at  a  point  south  of  the  Golden  Gate,  whence 
an  underground  conduit  will  carry  the  cable  to  the  Postal  Telegraph 
Company's  Building  in  Market  Street,  San  Francisco.  The  Hawaiian 
landing  will  be  on  the  island  of  Oahu,  and  direct  connection  will 
be  established  with  Honolulu.  A  site  has  already  been  secured  in 
Honolulu  and  an  office  is  now  being  prepared.  The  contract  signed 
by  the  President  specifies  that  the  entire  line  from  San  Francisco 
to  the  coast  of  China  shall  be  completed  within  one  year  from  the 
beginning  of  work,  but  the  cable  officials  assert  that  it  probably  will 
be  completed  much  earlier. 


CABLE  MONEY  TRANSFERS.— The:  announcement  that  the 
last  instalment  of  money  for  the  completion  of  the  shipping  combi- 
nation, which  is  to  be  closed  next  Monday,  was  transferred  from 
here  t  London  this  week  by  purchase  of  cable  transfers,  has  started 
some  inquiries,  says  the  New  York  Evening  Post,  in  regard  to  the 
exact  nature  of  this  form  of  remittance  The  process  is  simple 
enough,  owing  to  the  use  of  cable  messages  sent  in  cipher  code. 
For  instance,  a  New  York  house  having  heavy  payments  to  make 
on  the  other  side,  applies  to  the  local  agent  or  correspondent  of  a 
London  banking  firm  for  what  is  known  as  a  "cable  transfer"  cover- 
ing the  amount  desired.  If  the  rate  quoted  for  the  transfer  is  satis 
factory,  the  New  York  house  pays  the  local  correspondent  of  the 
London  bankers  the  equivalent  (in  dollars)  of  the  sum  to  be  paid 
in  pounds  sterling  at  London.  To  this  is  added,  of  course,  the  cost 
of  exchange  and  transmission.  The  bankers  effecting  the  transfer 
then  cable  their  London  branch  (in  terms  known  only  to  the  London 
house  and  its  New  York  agent)  asking  that  the  specified  sum  be 
paid  immediately  to  such  and  such  a  firm.  This  is  done  the  same 
day  out  of  funds  that  the  New  York  agent  or  correspondent  has 
actually  on  deposit  in  London.  The  whole  thing  can  be  done  within 
a  few  minutes,  including  the  transmission  of  the  advice  by  cable, 
whereas  if  demand  bills  were  bought  it  would  require  a  week  before 
the  transaction  could  be  completed,  since  the  bills  have  to  be  sent 
by  mail.  Rates  for  cable  transfers  rule  generally  from  J^  to  j^ 
cents  higher  than  the  price  of  sight  drafts.  The  system  is  properly 
safe-guarded,  so  that  mistakes  are  virtually  impossible. 


COOLING  RAILWAY  MOTORS.— A  method  of  cooling  railway 
motors  with  compressed  air  is  the  subject  of  two  patents  granted 
November  25  to  C.  O.  Mailloux  and  W.  C.  Gotshall.  The  source  of 
compressed  air  used  for  the  motor-cooling  system  may  be  either 
that  which  serves  for  the  air-brake  system  or  a  different  source, 
but  the  preferred  arrangement  is  to  use  the  same  source  of  com- 
pressed air  for  both  the  air-brake  and  cooling  system.s  The  air  is 
conveyed  through  suitable  pipes  having  flexible  couplings  leading 
into  the  motor  case,  the  air  being  distributed  inside  the  motor  frame 
between  the  field  coils,  by  means  of  perforated  pipes  or  other  equiv- 
alent distributing  device.  The  control  of  the  cooling  air  supplied 
to  the  motor  may  be  effected  in  either  or  all  of  three  distinct  ways. 
The  exhaust  vents  of  the  present  air-brake  system  may  be  made  to 
return  the  air  through  an  exhaust  pipe  in  such  manner  that  the  air 
from  the  air  brake  cy!'nders,  instead  of  being  exhausted  into  the 
outer  air  when  the  brakes  are  released,  is  sent  through  the  cooling 
pipes  into  the  motor  cases.  The  second  method  consists  in  the  use 
of  automatic  devices,  whereby  air  is  periodically  allowed  ti.  flow  for  a 
determinate  period  of  time  from  the  air  storage  cylinders  into  the 
cooling  pipes.  The  third  method  consists  in  the  use  of  thermostatic 
devices  whereby  air  will  be  allowed  to  flow  from  the  air  storage 
tanks  into  the  cooling  pipes  whenever  a  certain  limiting  temperature 
is  reached.  It  is  claimed  that  the  introduction  of  such  means  of 
artificial  cooling  will  enable  the  size  and  the  consequent  cost  of  a 
motor  equipment  required  for  a  given  high-speed  service  to  be 
materially  reduced,  and  that  in  cases  where  a  given  motor  equipment 
has  reached  its  limitations,  owing  to  excessive  heating,  the  motor 
output  may  be  materially  increased,  so  as  to  enable  the  rate  of 
acceleration  and  the  number  of  accelerations  in  a  given  time,  to  be 
both  increased,  thereby  enabling  a  much  higher  schedule  speed  to 
be  attained  than  would  be  possible  without  such  means  of  a-tificial 
cooling.  The  use  of  artificial  means  of  motor  cooling  would  also 
permit  the  introduction  of  methods  of  electric  braking  in  many 
cases  where  such  methods  would  not  now  be  permissible,  owing  to 
the  fact  that  the  motors  are  already  overworked,  and  that  the  attempt 
to  use  the  motors  ^s  generators  in  braking  would  heat  them  beyondr 
the  temperature  limits  allowable. 
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NOBEL  PRIZE  AWARDS.— Accor(\mg  to  London  advices, 
Nobel  prizes  have  been  awarded  as  follows :  Physics,  Dr.  Arrhenius, 
of  the  Stockholm  High  School;  Natural  Science  and  Chemistry, 
Dr.  Emil  Fischer,  of  the  Berlin  University;  Medicine,  Dr.  Finsen. 
The  Nobel  research  prize  was  awarded  to  Major  Donald  Ross,  of 
the  Liverpool  School  of  Tropical  Medicine  in  recognition  of  his 
investigations  into  the  mosquito-malaria  theory.  Five  prizes  are,  in 
accordance  with  the  conditions  of  Alfred  Nobel's  bequest,  awarded 
to  those  persons  uho  have  contributed  most  materially  to  benefit 
mankind  during  the  year  immediately  preceding.  The  amount  of 
each  prize  is  $41,600. 


remains  at  rest  In  case  of  variation  above  or  below  the  normal- 
the  excess  or  decrease  of  converter  e.m.f.  cause  the  motor  to  revolve 
in  one  direction  or  the  other,  thereby  causing  resistance  to  be  cut 
in  or  out  of  the  alternator  field. 


FOUR-WIRE,  THREE-PHASE  DISTRIBUTION.— V/ith  the 
ordinary  star-connected  transformer,  if  a  fourth  or  neutral  wire  is 
added  to  the  distributing  circuits,  no  single  circuit  can  be  used  alone 
for  the  reason  that  there  is  no  corresponding  circuit  through  the  pri- 
mary of  the  transformers.  In  a  patent  issued  November  18  to  John  S. 
Peck,  this  deficiency  is  overcome  by  providing  each  transformer 
with  two  secondary  windings  of  substantially  the  same  length, 
which  arc  interconnected  so  that  the  current  at  any  given  instant 
through  the  two  secondaries  of  each  transformer  will  be,  with 
reference  to  the  neutral,  in  opposite  directions. 


PARALLELING  ALTERNATORS.— In  synchronizing  direct- 
connected  alternating-current  generators  having  a  different  number 
of  poles,  when  one  machine  comes  up  to  synchronism  it  is  usually 
the  case  that  another  is  not  in  synchronism.  A  patent  granted  No- 
vember II  to  Frank  H.  Jeannin  describes  a  means  of  synchronizing 
under  these  conditions  without  the  use  of  synchronizing  indicating 
devices.  The  machines  are  connected  directly  to  the  circuit  in 
starting  up,  and  to  prevent  the  flow  of  excessive  cross-currents  under 
this  condition,  the  machines  are  connected  in  circuit  through  com- 
pensators or  tension-reducing  devices  until  synchronism  is  attained, 
when  the  compensators  arc  cut  out  of  circuit.  The  compensators  are 
merely  step-down  transformers,  with  a  small  winding. 


PICTURE  TELEGRAPHY.— A  patent  granted  November  11  to 
Herbert  R.  Palmer  describes  improvements  relating  to  that  system 
of  picture  telegraphy  in  which  the  details  of  the  copy  to  be  trans- 
mitted are  represented  by  insulating  surfaces.  The  picture  is  first 
photographed  on  j  half-tone  plate  with  the  use  of  a  mesh  so  coarse 
that  when  etched  the  picture  is  represented  by  depressions  in  the 
plate  of  varying  widths  of  considerable  size.  These  depressions  are 
then  filled  in  with  an  insulating  compound,  the  plate  then  being  used 
for  transmitting.  The  picture  received  is  reduced  by  photography, 
thereby  bringing  the  dots  close  enough  to  give  the  proper  appearance 
to  the  eye.  This  method  of  transmitting  pictures  was  fully  described 
and  illustrated  in  Electrical  World  and  Engineer,  April  13,  1901. 


RECORDING  ELECTRIC  WAVE  FORMS.— An  electrochem- 
ical method  of  recording  electric  wave  forms  is  the  subject  of  a 
patent  issued  November  1 1  to  Edwin  J.  Murphy.  A  paper  saturated 
w'th  a  chemical  easily  decomposed  by  an  electric  current — such  as  an 
aqueous  solution  of  iodide  and  bromide  of  potassium  containing 
starch  or  dextrine — is  caused  to  pass  rajjidly  between  an  upper  and  a 
lower  row  of  styles.  The  styler.  arc  connected  to  opposite  points 
of  one  side  of  a  Whcatstone  bridge  arrangement  in  circuit  with  the 
varying.c.m.f.  to  be  measured.  In  every  half  cycle  each  pair  of  styles 
will  be  at  neutral  potential  and  at  this  point  no  trace  will  be  made 
on  the  paper.  The  final  record  will  consist  of  a  white  curved  line 
on  a  colored  closely  lined  surface.  One  of  the  advantages  of  this 
system  is  that  it  is  unaccompanied  by  distortion  from  inertia  of 
moving  mechnnical  parts. 


REGULATION  OF  ALTERNATORS.— A  patent  issued  No- 
vember 25  to  Harold  W.  Buck  describes  a  means  of  regulating 
dynanio-clcctric  machines,  and  particularly  of  alternators,  whereby 
variations  from  a  normal  voltage  acts  to  modify  the  field  strength. 
In  case  of  an  alternator  a  rheostat  in  the  alternator  field  circuit 
is  operated  by  a  motor  having  a  differential  winding,  one  element  of 
which  is  in  cii'cuit  with  a  storage  battery  and  the  other  with  the 
direct-current  side  of  a  small  rotary  transformer,  the  alternating 
current  side  being  connected  across  the  alternator  mains.  At  normal 
voltage  the  e.m.fs  of  the  battery  and  converter  balance  and  the  motor 


SUPPRESSION  OF  "HUNTING."— Tht  suppression  of  "hunt- 
ing" of  rotary  converters  is  the  subject  of  a  patent  granted  November 
II  to  Edgar  W.  Mix,  the  means  consisting  in  a  certain  disposition  of 
the  brushes  on  the  direct-current  side.  Instead  of  providing  com- 
mutator brushes  and  arranging  them  on  the  commutator  in  the 
usual  manner,  so  as  to  extend  over  a  number  of  segments  just  suffi- 
cient to  secure  sparkless  commutation,  the  brushes  are  staggered,  or, 
in  other  words,  arranged  with  one  or  more  brushes  in  advance  of 
ihe  neutral  line  and  others  behind  the  neutral  line.  The  brushes  arc 
electrically  connected  together  by  circuits  of  high  conductivity', 
thereby  producing  local  short  circuits  in  the  armature  conductors 
connected  respectively  to  the  segments  within  the  extreme  limits 
of  that  portion  of  the  commutator  which  is  spanned  by  the  brushes. 
The  induced  currents  set  up  in  these  local  short  circuits  act  to  oppose 
the  causes  which  produce  them,  and  thus  act  to  prevent  variations 
in  the  speed  of  the  machine. 


ELECTRICITY  IN  THE  y4/?MK.— Notwithstanding  the  in- 
creasing part  electricity  plays  in  modern  warfare,  the  only  cognizance 
which  it  receives  as  a  study  at  army  training  posts  is  at  the  Signal 
Corps  station,  at  Fort  Myer.  Moreover,  in  the  army  reorganization 
scheme  of  Secretary  Root,  which  is  put  forward  as  representing  the 
most  progressive  thought,  this  factor  is  entirely  neglected  in  the 
section  on  training.  Commenting  on  the  omission  of  electricity 
from  _the  curriculur.i  of  the  general  service  and  staff  college  at  Fort 
Leavenworth,  the  Army  and  Navy  Journal  says :  "Secretary  Root 
has  gained  for  himself  the  highest  praise  for  his  generous  plan  of 
military  training  and  education,  and  it  is  only  natural  that  there 
should  be  some  defects  and  omissions  in  the  scheme  which  will  be- 
come apparent  and  will  be  corrected  when  the  sj'Stem  gets  into  work- 
ing order.  The  subject  of  field  communication  is  one  of  the  greatest 
importance  in  military  operations.  It  has  become  a  vital  part  in 
controlling  the  operation  of  troops,  especially  in  time  of  war.  It  is 
a  factor  in  military  strategj-  quite  as  important  in  its  way  as  are 
good  marksmanship  and  efficient  armament  in  theirs.  For  that  reason 
it  seems  singular  tliat  an  important  matter  of  this  kind  should  have 
been  overlooked,  but  the  omission  will  undoubtedly  be  supplied 
without  the  material  delay  which  would  impair  the  efficiency  of  the 
system  of  education  at  Leavenworth.  As  a  matter  of  course,  it  can 
not  be  permanently  ignored  since  it  bears  such  a  close  relation  to  the 
success  of  armies  in  the  field.  It  should  certainly  be  a  part  of  the 
education  of  office's  who  have  to  do  with  the  management  of  troops 
in  the  field  and  who  should  be  fully  acquainted  with  the  subject  of 
electricity  so  far  as  it  pertains  to  their  duties  in  time  of  war." 


Letter  to  the  Editors. 


The  Effect   of    Electrical    Waves  on  the  Human  Brain. 


To  Ihe  Editors  of  Electrical  JVorld  and  Engineer: 

Sirs:  In  a  letter  answering  our  criticism  of  Mr.  Collins's  work  on 
the  above  subject,  which  appeared  in  your  issue  of  May  31.  that  gen- 
tleman objected  to  the  validity  of  the  results  we  obtained,  on  the 
gound  of  our  not  using  precisely  similar  apparatus  to  his  own  ;  and 
advised  us  tr  make  a  further  series  of  experiments  with  apparatus  of 
a  similar  nature  to  that  employed  by  him.  without,  however,  inform- 
ing us  to  what  extent  he  found  the  brain  to  act  as  a  coherer. 

Purely  to  satisfy  our  own  minds,  we  followed  Mr.  Collins's  advice 
and  went  through,  in  a  systematic  manner,  all  the  experiments  de- 
tailed by  him  in  his  first  article  of  Fchruarv*  22.  using,  however,  in 
addition  a  milliammeter  to  test  and  corroborate  the  results  obtained 
with  the  telephone  receiver.  For  a  minute  and  accurate  description 
of  OTir  apparatus,  we  beg  to  refer  the  enquirer  to  Mr  Collins's  original 
article.  We  may  say,  however,  that  Mr.  Collins  did  not  specify  the 
metal  of  which  his  contact  points  were  made:  ours  were  invariably 
of  platinum. 

The  results— verified  by  three  observers— were  even  more  definite 
and  conclusive  than  those  obtained  with  our  large  apparatus,  .qnd' 
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were  negative  in  every  case ;  this,  although  the  resistance  in  our  last 
coherers  dropped  from  30,000-40,000  ohms  to  between  10  and  15  ohms. 
Consequently,  we  fell  justified  in  asserting  that  the  maximum  amount 
of  cohering  phenomena  exhibited  by  the  brain,  must  be  less  than  one- 
tenth  of  one  per  cent. 

These  experiments  were  made  simply  for  our  own  satisfaction,  and 
our  results  obtained  before  we  were  aware  of  the  publication  of  Mr. 
Collins's  letter  in  your  issue  of  October  11.  If  Mr.  Collins  will  be 
good  enough  to  reread  his  last  letter  he  will  see  that  the  tone  he  has 


adopted  of  mere  alternate  affirmation  and  denial— without  advancing 
fresh  proof  or  reasons  for  either — renders  it  as  useless  as  it  is  im- 
possible for  us  to  further  answer  him. 

Should  Mr.  Collins,  however,  wish  to  continue  the  discussion  on 
scientific  rather  than  on  personal  lines,  we  shall  be  happy  to  meet 
any  fresh  experimental  or  theoretical  evidence  of  the  correctness  of 
his  contentions  and  the  consequent  inaccuracy  of  ours.* 

D.  McIntosh. 

Montreal,  C.\n.\ij.\.  J.  Gr.\h.\m-Willmore. 


Dynamos,  Motors  and  Transformers. 

Commutation. — Prenzlin. — A  very  long  theoretical  article  on 
sparkless  commutation  in  direct-current  dynamos  with  carbon 
brushes  for  running  the  machine  in  opposite  directions  and  with  the 
brushes  fixed  in  the  neutral  line.  With  the  aid  of  diagrams,  the 
author  discusses  at  length  the  conditions  of  sparkless  commutation 
and  reaches  the  following  conclusions  which  are  said  to  have  proved 
to  be  correct  in  machines  designed  for  the  General  Electric  Company, 
of  Berlin.  The  e.m.f.  induced  by  self-induction  and  by  mutual  in- 
ductions in  the  commutating  coils,  for  which  a  formula  is  given, 
should  not  be  more  than  1.5  volt;  his  equation  shows  that  this  e.m.f. 
is  small  if  few  windmgs  are  used  per  coil ;  for  multipolar  machines 
with  several  windings  per  armature  coil  a  series  winding  rs  the 
best.  High-speed  machines  must  have  great  speed  of  the  circum- 
ference in  order  not  to  make  the  armature  breadth  too  great.  High 
saturation  of  the  teeth  is  of  advantage.  The  ratio  of  the  induced 
current  to  the  supply  current  at  the  end  of  the  commutation,  for 
which  a  formula  is  given,  should  never  be  greater  than  0.7.  The 
e.m.f.,  induced  by  self-induction  and  by  mutual  induction  in  the 
commutating  coils,  multiplies  by  the  ratio  of  the  induced  current 
to  the  supply  current  at  the  end  of  the  commutation,  should  not  be 
greater  than  2  volts.  The  e.m.f.  which  is  induced  in  the  short-cir- 
cuited coils  due  to  the  movement  in  the  magnetic  flux  produced  by 
the  magnet  poles  and  the  armature  ampere  windings,  should  not  be 
more  than  2  volts.  The  current  density  representing  the  ratio  of  the 
total  supply  current  to  the  total  brush  section  of  the  poles  of  equal 
signs,  should  not  be  greater  than  5  to  6  amperes  per  sq.  cm.  The  cur- 
rent density  at  the  end  of  a  brush  leaving  a  commutator  bar,  due  to 
both  the  supply  cuirent  and  the  induced  current,  should  not  be 
greater  than  20  amperes  per  sq.  cm.  No  resistances,  like  nickeline 
bands,  should  be  inserted  between  the  winding  and  commutator. 
The  General  Electric  Company,  of  Berlin,  now  makes  motors  up 
to  50  hp  and  more  for  fixed  position  of  the  brushes  with  rotation 
in  either  directions. — Elek.  Zeit.,  October  23,  30. 

REFERENCES. 

General  Transformer. — Eichberg. — An  illustrated  article  on  the 
diagrams  representing  the  action  in  the  "general  transformer." — 
Zeit.  f.  Elek.,  October  5. 

Brush  Holder. — An  illustrated  description  of  a  brush  holder  de- 
vised by  Gand.  It  is  for  a  radial  brush  and  contains  a  clamp  for 
easily  replacing  the  carbon  brush. — L'Ind.  Elec.,  October  25. 

Lights  and  Lighting. 

reference. 
Nernst   Lamp. — An   article    on   the   gradual    development   of   the 
Nernst  Lamp,  with  a  portrait  of  Nernst. — Elec.  Rev.,  November  15. 

Power. 

Power  Transmission  in  India. — An  illustrated  article  on  the  power 
transmission  from  the  Cauvery  Falls  to  the  Kolar  gold  fields.  The 
distance  from  the  power  house  to  the  nearest  moto-s  attached  to  the 
line  is  92  miles ;  after  reaching  the  gold  fields  the  length  of  the  dis- 
tributing systems  places  the  farthest  motor  considerably  over  100 
miles  from  the  source  of  power.  The  increase  in  output  in  the  gold 
fields,  due  to  the  introduction  of  electric  power,  is  in  certain  cases 
as  high  as  15  per  cent.  The  power  when  delivered  at  the  gold  fields 
is  used  for  two  main  purposes,  for  crushing  gold  quartz  and   for 


the  driving  of  the  air  compressors  which  work  the  compressed-air 
mining  tools  below  the  surface ;  there  is  a  continuous  load  for  prac- 
tically the  whole  of  the  24  hours.  The  motors  now  installed  vary 
in  horse  power  from  5  to  400,  and  the  average  output  is  over  130  hp 
per  motor.  As  a  rule,  induction  motors  are  used,  but  some  of  the 
larger  ones  are  of  the  synchronous  type,  which  enables  the  lag  of 
the  current  in  the  line  to  be  adjusted.  Four  thousand  hp  have  been 
contracted  for  to  cover  a  period  of  the  next  10  years.  The  turbines 
were  furnished  by  a  Swiss  Company,  and  the  whole  electric  plant 
by  the  General  Electric  Company  of  this  country.  Three-phase  cur- 
rents are  generated  at  2,200  volts  and  transmitted  at  30,000  volts. 
At  the  transformer  station  at  the  gold  fields  the  voltage  is  reduced 
to  2,300,  which  is  the  distributing  pressure  employed.  A  further 
reduction  to  220  volts  is  made  wherever  small  motors  are  to  be 
supplied,  but  every  motor  taking  100  hp  or  more  is  wound  for  2,300 
volts.  The  loss  between  the  power  plant  and  the  motors  is  approxi- 
mately 20  per  cent. — Lond.  Elec.  Eng.,  October  31. 

Traction. 

Repulsion  Motors  for  Single-Phase  Traction. — Cramp. — A  com- 
munication in  which  he  expresses  himself  quite  strongly  in  favor  of 
the  single-phase  repulsion  motor,  his  opinion  being  based  upon  a 
series  of  experiments  made  by  Faussett  and  Ablett.  "A  continuous- 
current  motor  with  laminated  magnetic  circuit"  is  said  to  be  really 
only  one  type  of  the  repulsion  motor,  and  in  fact  one  of  the  worst 
types,  very  inefficient  and  troubled  with  vicious  sparking.  The 
latter  fault  is  of  course  met  with  in  most  forms  to  a  larger  or  smaller 
extent,  but  they  have  entirely  overcome  it  "with  the  help  of  special 
yet  simple  construction,"  which  however  is  not  described.  They  have 
also  found  that  the  efficiency  of  the  machine  may  also  be  considerably 
improved  by  means  of  special  windings.  Ablett  has  also  recently 
found  that  the  starting  torque  is  entirely  a  question  of  design,  that  is 
to  say,  that  the  motor  may  be  arranged  to  start  under  full  load  almost 
equally  well  with  small  currents  and  low  power  factor  or  with  large 
currents  and  high  power  factor ;  but  in  no  case  need  there  be  large 
currents  and  low  power  factor  as  in  the  single-phase  induction  moto'-. 
With  regard  to  Lamme  3  objection  to  the  repulsion  motor,  on  the 
ground  that  it  is  difficult  to  reverse  the  direction  of  rotation,  their 
experience  is  that  the  reversal  of  the  repulsion  motor  can  be  easily 
effected ;  and  if  the  movement  necessary  to  cause  this  is  performed 
while  running,  the  motor  immediately  begins  to  act  as  a  powerful 
electric  brake.  The  repulsion  motor  has  the  advantage  over  the 
alternating-current  series  motor  in  that  the  motor  and  commutator 
are  in  no  way  connected  with  the  tra  ismission  line  or  stator  wind- 
ings, so  that  there  may  be  a  low  pressure  on  the  commutator,  while 
the  pressure  of  the  line  or  stator  is  very  high. — Lond.  Elec,  No- 
vember 14. 

Single-Phase  Railway  Systems. — Geipel  ..nd  Lange. — A  commu- 
nication referring  to  a  recent  criticism  of  the  Ward  Leonard  system, 
in  which  it  was  said  that  while  with  the  converter  system  a  train  can 
be  moved  from  rest  at  a  slow  speed  with  a  smaller  current  than  in 
the  ordinary  method,  yet  if  the  train  is  accelerated  at  the  same  rate 
up  to  the  same  speed  in  both  cases,  the  maximum  current  in  the 
motor  must  be  the  same  if  the  weights  are  the  same,  and  since  the 
converter-equipped  train  weighs  more  than  the  other,  it  will  not 
take  a  small  but  :i  larger  maximum  current  to  start.  The  present 
writers  point  out  that  although  the  maximum  current  might  be 
greater,  yet  that  current  is  required  at  a  low  voltage:  it  is  one  of  the 
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oljjecU  of  the  Ward  Leonard  system  to  avoid  drawing  the  large  cur- 
rent which  is  required  for  starting  and  accelerating,  direct  from  the 
line.  In  an  f-ditorisl  note  it  is  said  that  the  same  claim  had  been 
,,  that  its  fallacy  had  been  poinied  out 

\j.  .  cd  that  there  js  a  time  during  start- 

ing when  both  large  current  and  full  voluge  are  required  simul- 
Uncously  in  the  motors,  so  that  the  maximum  power  is  not  reduced 
by  this  system.  The  power  required  at  starting  is  not  affected  by 
the  fact  that  the  line  voltage  may  be  transformed  down  in  the  con- 
verter; the  question  is  entirely  one  of  fluctuations  of  power. — Lond. 
/iUc,  November  14. 

Graphical  Frcsentatmn  o/  ^iireel  Railway  Statistics. — Gotshall. — 
An  article  in  which  he  calls  attention  to  the  importance  of  comparing 
the  records  of  each  wcdc  and  month  uith  those  of  the  same  period 
during  the  preceding  years  and  believes  that  these  comparisons  can 
most  easily  be  made  graphically.  He  gives  as  a  sample  some  curves 
showing  the  cost  -A  power  stations,  repairs,  train  men,  and  receipts 
per  car-mile  of  th"  railroad  with  which  he  was  connected  in  St. 
Louis.  He  also  suggests  that  many  valuable  lessons  can  be  taughi 
by  plotting  out  strret  railway  statistics :  as,  for  instance,  on  one  line 
the  kw-hours  per  week  and  month  and  on  the  line  below  it  the  kgms 
of  coal  burned  during  the  same  periods.  If  the  station  efficiency  is 
constant,  these  lints  as  plotted  will  remain  the  same  distance  apart, 
although  each  will  have  fluctuations  depending  upon  the  output.  If, 
however,  through  the  use  of  an  inferior  quality  of  coal  or  for  some 
ether  reason  the  station  production  becomes  less  efficient,  the  coal 
line  will  approach  closer  to  the  kw-hour  line.  If  on  the  same  chart 
another  line  is  drawn  showing  the  car-miles,  and  the  kw-hour  line 
approaches  the  car-mile  line,  it  shows  that  more  power  is  being 
taken  per  car  than  formerly.  The  same  system  can  be  used  for 
comparing  the  earnings  and  other  data  of  various  street  railways,  and 
he  gives  as  an  example  of  this  a  reproduction  of  a  chart  to  show 
the  relative  time  required  by  the  different  railways  between  Port- 
chester  and  New  York  City. — 5"/.  R'y  Jour..  November  I,  and  Int.  Ed., 
November. 

Electric  Heating  of  Tramway  Cars. — An  illustrated  article.  It  is 
said  that  generally  a  consumption  of  80  to  100  watts  per  seat  is 
counted  upon,  to  get  under  normal  conditions  a  temperature  of 
54  to  59°  F.  There  arc  installations  in  which  65  watts  per  scat  are 
sufficient ;  100  watts  suffice  in  the  coldest  days.  The  electric-heating 
apparatus  of  the  Schindlcr-Jenny  system  are  described.  The  heating 
wires  are  closely  embedded  in  an  insulating  material  which  itself 
is  contained  in  a  n:ctallic  cover.  One  thousand  watts  are  said  fo 
suffice  for  heating  i  car  of  16  to  20  seats. — L'Ind.  Elcc,  October  25. 

Installations,  Systems  and  Appliances. 

Central  Station  Statistics  of  Switserland. — An  abstract  of  the  re- 
port of  the  Swiss  Electrical  Society  on  the  electric  stations  in  Switz- 
erland. There  arc  235  plants,  of  which  194  arc  municipal  and  41 
private.  In  215  plants  water  power  is  used,  in  14  gas  or  petroleum 
engines,  in  0  steam  engines;  20  of  the  215  hydroelectric  plants  contain 
steam  ciigincs  as  reserve.  The  215  water-power  plants  have  a  total 
capacity  of  104,900  kw;  the  14  plants  with  gas  or  petroleum  engines 
2,700  kw ;  the  6  steam  plants  3,300  kw ;  the  total  capacity  is  therefore 
110,900  kw.  Only  u  plants  have  a  capacity  of  more  than  3,000  kw. 
104  plants  use  single-phase  or  two-phase  or  three-phase  alternating- 
current,  loi  plants  use  direct  current,  and  11  plants  a  combined  al- 
ternating and  direct-current  system.  The  energy  is  used  in  the  fol- 
lowing industries :  64.700  kw  or  63  per  cent,  arc  used  for  electric 
light  and  power.  14,400  kw  or  14  per  cent,  for  electric  traction,  and 
34,000  kw  or  23  per  cent,  fo'  electrochemical  purposes:  but  15,000 
Ww  of  the  latter  are  not  used  ,ii  present  on  account  of  the  critical 
condition  of  the  cnlcium  carbide  industry.  The  Swiss  Electrical 
Society  has  appointed  a  committee  for  inspecting  electric  plants : 
the  government  rIvcs  for  this  purpose  a  subvention  of  10,000  francs 
($2,000)  ;  the  number  of  plants  which  have  subscribed  for  inspec- 
tion, increased  froni  30  in  June,  1898.  to  251  in  June.  1902.  The 
total  number  of  inspections  was  318  during  1902.  i.  e.,  an  average  of 
t.a6  per  subscriber.  This  committee  also  makes  tests  of  insulation 
tnateri.iN  -  F.lci\  Zrit..  November  6 

Rr.FFRF.NCF.. 

Contact  Surface!  m  i4/'/'<jr(i/Mj.— Hellkuvnd— An  article  bn  the 
choice  oi  the  proper  dimensions  of  contact  surfaces  and  screws  of 
electric  apparatus. — Zeit.  f.  Elek..  October  '2,  \g. 


Electro-Physics  and  Magnetism. 

Dynamics  of  the  Electron. — Abraham  Kaufmaxn. — Two  papers 
on  the  fundamental  conceptions  concerning  electrons.  Abraham 
develops  a  dynamical  theory  of  the  electron  as  a  basis  of  an  electro- 
magnetic system  of  dynamics.  He  starts  from  the  supposition  that 
the  electron,  as  it  appears  in  free  motion  in  the  cathode  and  Becquerei 
rays,  is  a  sphere,  in  the  volume  of  which  the  electric  "charge" — 
whatever  that  may  be — is  equally  distributed.  The  "electricity"'  is 
to  be  contained  in  the  volume  elements  of  the  electron  just  as  ordi- 
nary matter  is  contained  in  volume  elements  of  a  rigid  body.  The 
whole  dynamics  of  the  electron  are  based  upon  a  fundamental  kine- 
matical  equation,  the  Maxwell-Lorentz  field  equations,  and  a  fun- 
damental dynamicil  equation  which  implies  that  the  resultants  of 
the  inner  and  outer  forces  and  couples  vanish.  The  main  differ- 
ences between  this  kind  of  dynamics  and  ordinary  djTiamics  are 
that  the  electro-magnetic  dynamics  applies  to  velocities  nearly  as 
high  as  that  of  light,  whereas  ordinary  dynamics  applies  only  to 
small  velocities.  Kaufmann  proves  by  the  exact  agreement  of  a 
series  of  tests  with  a  formula  of  Abraham,  that  the  "mass"  of  the 
electron  is  purely  apparent  and  due  to  electro-magnetic  inertia. — 
Fhys.  Zeit.,  October  10;  abstracted  in  Lond.  Elec.  November  7. 

yelocity  of  Rontgen  Rays. — Bix)ndlot. — An  account  of  experi- 
ments in  which,  by  a  method  resembling  that  of  Roemer  for  deter- 
mining the  velocity  of  light,  he  found  that  the  velocity  of  R5ntgen 
rays  is  of  the  same  order  as  the  velocity  of  Hertzian  waves. — 
Comptes  Rendus,  October  27 ;  abstracted  in  Lond.  Elec.,  Novem- 
ber 14. 

Loss  of  Weight  of  Radioactive  Substances. — Heydweih-eil — An 
article  in  which  he  reaches  the  conclusion  that  the  energy-  of  radium 
rays  is  due  to  the  conversion  of  gravitational  potential  energy  into 
radio-activity.  He  finds  that  the  loss  of  weight  of  a  radio-active 
substance  is  much  greater  than  was  supposed  by  Becquerei.  One 
of  de  Haen's  "concentrated"  radium  preparations  lost  i  mgm  in  50 
days  while  enclosed  in  a  sealed  glass  tube,  the  loss  of  weight  ob- 
served per  day  being  0.02  mgm.  He  points  out  that  the  amount  of 
energy  of  radioactivity  is  strikingly  similar  to  the  amount  of  poten- 
tial energy  lost  in  the  earth's  gravitational  field.  The  substance  loses 
potential  energy  at  the  rate  of  120,000,000  ergs  per  day.  This  amount 
is  recovered  to  the  extent  of  100,000,000  ergs  per  day  in  the  form 
of  radio-active  energy — Phys.  Zeit.,  October  15;  abstracted  in  Lond. 
Elec,  November  7. 

Sparking  Distances. — Earhart. — An  illustrated  article  on  a  series 
of  measurements  of  sparking  distances.  The  main  difficulty  was  to 
measure  a  small  distance  accurately,  which  was  done  by  the  inter- 
ferometer method.  In  a  diagram  he  gives  the  results  obtained  with 
air  under  ordinary  atmospheric  pressure,  as  a  dielectric.  From  Yi 
to  2  microns  the  potential  required  for  discharge  varies  directly  with 
the  distance.  At  about  the  latter  point  the  curve  takes  a  sudden 
bend  and  proceeds  in  nearly  a  straight  line,  varj-ing  with  the  dis- 
tance but  according  to  a  different  law.  If  the  theory  of  an  air  film 
surrounding  the  surfaces  of  bodies  is  accepted,  the  sudden  variation 
in  the  form  of  the  curve  would  indicate  the  thickness  of  such  a 
film  as  being  about  i  micron. — The  Rose  Tech..  November. 

.Magnetic  Reluctance  of  a  Stretched  Iron  Bar. — Fraichet. — A  de- 
scription of  an  experiment  in  which  an  iron  bar  was  made  the  core 
of  an  induction  coil,  the  primary  winding  being  supplied  with  direct- 
current.  The  terminals  of  the  secondary  coil  were  connected  with 
a  galvanometer.  When  the  bar  is  stretched,  the  fibres  of  the  iron, 
being  not  all  identical,  break  one  after  the  other.  The  galvanometer 
shows  a  series  of  jerks  as  soon  as  the  elastic  limit  is  surpassed,  each 
ierk  meaning  the  rupture  of  a  fibre  and  indicating  the  size  of  the  fibre 
by  the  extent  of  th-!  swing.  A  bar  of  hard-tempered  steel  possesses 
no  fibre,  and,  therefore,  the  flux  traversing  it  varies  continuously 
imtil  the  metal  is  ruptured. — Comf'fcs  Rendus.  October  27:  abstracted 
in  Lond.  Elec,  November  14. 

REFERENCE. 

Electron  Theory. — I>orentz. — A  highly  theoretical  paper  on  "the 
fundamental  equations  for  electro-magnetic  phenomena  in  ponderable 
bodies,  deduced  from  the  theory  of  electrons." — Proc.  Roy.  Akad., 
Amsterdam.  September  27:  abstracted  in  Lond.  Elec.  November  7. 

Electro-Chemistry  and  Batteries. 

Price  of  Bleaching  Powder. — An  editorial  note  on  the  failure  of 
the  convention  between  the  English  and  foreign  producers  of  heavy 
chemicals,  which  niav  be  serious  for  the  new  electro-chemical  works 
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which  depend  upon  bleaching  powder  for  their  profits.  During  the 
past  four  years  bleaching  powder  has  been  artificially  maintained  at 
an  average  price  of  $30  per  ton.  Contracts  have  now  been  signed 
for  the  delivery  of  large  quantities  at  the  low  price  of  $20  per  ton ; 
should  the  price  fall  to  $17.50  a  ton,  many  of  the  electrolytic  alkali 
•works  would  find  themselves  in  an  unenviable  financial  position. — 
Lond.  Elec,  November  14. 

Recovery  of  Tin  from  Tin-Plate  Scrap. — A  note  on  a  Swedish 
patent  of  Bergman.  The  scrap  is  placed  in  an  iron  vessel  filled  with 
a  solution  of  caustic  alkalis,  together  with  a  depolarizer;  there  will 
.be  electrical  action,  in  which  the  scrap  is  stripped  and  the  tin  goes 
into  solution,  from  which  the  tin  is  precipitated  as  oxyhydrate  by 
means  of  a  current  of  carbon  dioxide;  the  precipitate  dissolved  in 
acid  is  electrolyzed  for  the  tin. — Chem.  Zeitung,  1902,  p.  625 ;  ab- 
stracted in  Eng.  &  Min.  Jour.,  November  15. 

Copper-Depositing  Plant. — A  brief  illustrated  article  on  a  copper- 
depositing  plant  which  has  recently  been  erected  by  an  English  com- 
pany "for  the  purpose  of  forming  the  reflectors,  or  rather  refractors 
manufactured  by  them.  These  reflectors  are  made  by  mounting  a 
series  of  prisms  in  light  frames  made  of  metal  strip,  and  on  the  edges 
of  these  strips  copper  is  deposited  to  form  a  beading  which  naturally 
adapts  itself  to  the  shape  of  the  edges  of  the  glass  prisms,  and  holds 
them  rigidly  in  place."  No  further  description  is  given.  The  depos- 
iting plant  consists  of  two  multipolar  dynamos,  each  giving  1,000 
amperes  at  from  2^/2  to  5  volts. — Lond.  Eke.  Rev.,  October  10. 

REFERENCES. 

Electrometallurgy. — Beadle. — A  series  of  articles  on  electrometal- 
lurgical  problems,  especially  discussing  the  methods  which  have 
been  proposed  for  producing  metals  from  the  ores.  The  first  three 
articles  deal  with  copper,  lead  and  zinc,  but  do  not  seem  to  give 
anything  new. — Lond.  Elec.  Rev.,  September  26,  October  10,  24. 

Electrolysis  and  Physiology. — Berthelot. — An  account  of  an  in- 
vestigation of  certain  voltaic  cells  whose  behavior  has  an  important 
bearing  upon  the  physiological  action  of  the  animal  cells  composing 
the  human  body;  '^e  studied  more  especially  the  very  small  chemical 
transformation  accomplished  in  a  single  animal  cell  during  the 
impact  of  a  single  blood-wave. — Comptes  Rendus,  September  29; 
abstracted  in  Lond.  Elec,  October  31. 

Manchester. — Walker. — An  illustrated  description  of  the  electro- 
chemical laboratory  at  Owens'  College,  Manchester.  This  is  the 
first  laboratory  opened  in  England  for  the  study  of  and  research  in 
•electrochemistry  and  electrometallurgy.  It  is  under  the  direction  of 
R.  S.  Hutton. — Eng.  &  Min.  Jour.,  November  15. 

Units,  Measurements  and  Instruments. 

Tesla  Transformers. — Drude. — An  article  on  the  construction  of 
Tesla  transformers.  The  main  problem  is  to  establish  magnetic 
resonance  between  a  coil  of  a  few  turns  attached  to  a  capacity,  with 
a  coil  of  many  turns  without  terminal  capacity.  This  involves  a 
lengthy  process  of  trial  and  error,  especially  in  the  construction  of 
powerful  transformers.  The  author  has  therefore  worked  out  a 
method  of  calculating  the  period  of  the  secondary  coil  and  the  induc- 
tance of  the  primary.  Incidentally  some  points  of  importance  for 
radio-telegraphy  are  touched  upon.  The  period  of  oscillation  of 
various  coils  of  wire  was  determined  by  exciting  them  by  means  of 
an  exciter  of  known  dimensions  and  noting  their  maximum  resonance. 
Results  obtained  on  one  coil  can  be  transferred  to  another  and  geo- 
metrically similar  coil  by  simply  multiplying  them  by  the  ratio  of 
any  homologous  linear  piece.  To  obtain  maximum  efficiency  wood 
should  not  be  used  for  cores  of  coils ;  ebonite  or  glass  are  preferable. 
Cotton  insulation  cf  the  wires  increases  the  period  by  about  1.5  per 
cent.,  if  its  thickness  is  equal  to  that  of  the  wire.  The  period  of  a 
coil  is  always  increased  by  a  terminal  capacity,  but  is  never  doubled. 
— Ann.  d.  Phys.,  No.  10;  abstracted  in  Lond.  Elec,  November  7. 

Determining  the  Period  of  Rapid  Oscillations. — Drude. — A  de- 
scription of  a  method  of  determining  the  period  of  rapid  oscillations 
of  condenser  discharges  of  wave-lengths  varying  from  ic  to  100 
metres,  such  as  used  in  Braun's  application  of  oscillatory  condenser 
discharges  to  wireless  telegraphy.  For  short  waves,  of  lengths  less 
than  12  metres,  the  primary  condenser  circuit  whose  period  is  to  be 
determined,  excites  a  secondary  circuit  consisting  of  two  accurately 
parallel  copper  wires,  i  mm  thick,  joined  permanently  at  one  end, 
while  at  the  other  a  metallic  yoke  can  be  displaced  along  the  wires 
until  accurate  resonance  is  obtained,  as  indicated  by  a  maximum  lumi- 
nosity of  a  vacuum  tube  laid  in  the  center  between  both  ends.  Then 
the  wave-length  equals  the  total  length  of  the  secondary  circuit  plus 


the  length  of  the  yoke,  plus  3  cm,  the  latter  being  due  to  the  capacity 
of  the  luminous  tube.  For  longer  waves,  the  author  uses  a  parallel 
circuit  2  m  long,  which  at  one  end  contains  a  condenser  consisting 
of  two  circular  plates,  whose  distance  can  be  nicely  regulated  and 
accurately  determined ;  the  wires  are  bridged  by  a  movable  yoke, 
and  maximum  resonance  is  tested  by  a  vacuum  tube  applied  to  one 
condenser  plate. — Ann.  d.  Phys.,  November  11;  abstracted  in  Lond. 
Elec,  November  14. 

Telegraphy,  Telephony  and  Signals. 
Marconi's  Experiments. — Maskely.ve. — An  article  presented  as 
"a  supplement  to  Lieut.  Solari's  report  on  the  radio-active  expedition 
of  H.  I.  M.  S.  Carlo  Alberto,"  which  was  recently  abstracted  in  the 
Digest.  While  these  experiments  have  proved  that  wireless  tele- 
graphic messages  could  be  transmitted  successfully  from  England 
over  continental  Europe  to  the  ships  in  the  Mediterranean  Sea,  the 
present  author  proves,  by  means  of  a  reproduction  of  records  re- 
corded, that  these  messages  were  successfully  intercepted  by  a  station 
outside  of  the  Marconi  company.  It  appears  that  the  syntonic  sys- 
tem, which  had  been  claimed  to  have  been  perfected,  was  either  not 
used  or  is  ineffective.  The  international  conference  proposed  by 
the  government  of  Germany  is  said  to  be  something  for  which  the 
time  is  absolutely  ripe.  "It  is  time  that  the  matter  should  be  pub- 
licly thrashed  out.  Above  all,  it  is  time  the  public  realized  that 
so-called  wireless  telegraphy  is,  properly  speaking,  not  telegraphy 
at  all.  It  is  merely  a  means  of  signalling  invaluable  in  its  own 
special  field,  but  which  can  only  be  employed  when  time,  place  and 
circumstances  permit." — Lond.  Elec,  November  7. 

An  editorial  on  the  same  subject,  in  which  it  is  said  that  "wireless 
telegraphy  stands  before  us  to-day  as  an  object  both  for  pity  and 
for  anger.  *  *  *  jj  j^^g  generated  into  a  mockery  of  the  fair 
repute  of  science." — Lond.  Elec.  Rev.,  November  14. 

Telephonic  Detector  for  Wireless  Telegraphy. — Jervis-Smith. — 
A  communication  m  which  ne  describes  an  instrument  which  he 
believes  to  be  serviceable  for  practical  working  in  inductive  teleg- 
raphy. Ble^krod  has  described  a  coherer  consisting  of  steel  needles 
resting  on  carbon  blocks.  The  combination  'vas  found  to  decohere 
so  that  a  telephone  could  be  used  in  connection  with  it  to  detect  the 
transient  influence  of  the  Hertzian  wave.  The  present  author  re- 
peated the  experiment  and  enhanced  the  effect  by  imparting  a  very 
slight  vibration  continuou.sly  to  the  coherer.  A  system  of  steel  rods 
and  carbon  blocks  was  supported  on  a  piece 
of  thin  wood ;  this  was  so  attached  to  a  Morse 
instrument  that  the  roughened  roller  which 
feeds  the  paper  slip  touched  the  wooden  sup- 
port ;  the  contacts  were  by  this  means  very 
slightly  shaken  and  a  slight  buzzing  sound  was 
produced  in  the  telephone.  But  when  the  sys- 
tem was  influenced  by  the  Hertzian  wave  the 
telephone  gave  out  very  loud  and  clear  ticks. 
The  apparatus  was  used  also  in  connection  with 
a  large  coil  which  played  the  part  of  a  sec- 
ondary coil,  the  primary  coil  being  at  a  dis- 
tance. The  large  coil  (12  ft.  in  diameter)  was 
connected  to  the  coherer  through  a  condenser  of 
aK  ut  Yi  microfarad,  which  permits  the  elec- 
tricity due  to  induction  to  act  on  the  decoherer 
or  coherer  without  short-circuiting  the  circuit 
of  the  coherer.  The  connections  are  shown  in  the  ad- 
joining diagram,  which  A  is  the  large  coil,  C  the  con- 
denser, D  the  coherer,  B  the  battery,  R  a  resistance,  and  T  the 
telephone.  The  primary  coil  was  similar  in  size  to  the  secondary, 
but  made  of  thick  wire  y%  in.  in  diameter,  the  ends  of  which  were 
attached  to  the  outer  coatings  of  two  Leyden  jars  standing  on  a 
sheet  of  ebonite,  their  inner  coatings  being  connected  to  the  ter- 
minals of  an  ordinary  induction  coil,  a  high-pressure  spark-gap  taking 
the  place  of  the  usual  knobs  between  which  the  spark  passes.  This 
method  oi  forming  the  circuit  he  finds  to  be  far  the  best ;  also  in  the 
case  of  the  Tesla  inductor.  The  primary  and  secondary-  coils  were 
placed  so  that  their  planes  were  at  right  angles  to  a  common  axis 
passing  through  their  centers.  If  the  coil  A  be  rotated  through  90° 
the  effects  are  greatly  diminished,  but  not  entirely  extingrished : 
the  correct  position  of  the  coils  can  be  found  by  taking  the  magnetic 
bearing  at  each  station.  When,  instead  of  a  telephone,  a  dead-beat 
galvanometer  is  used,  the  deflections  are  definite  and  easily  read. 
His  experiments  were  made  over  the  rather  short  distance  of  iy\ 
miles. — Lond.  Elec,  November  7. 
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RlCFEKEN'Ce. 

.,.„.,.. ..   :>utistical   article  on  telegraphy  and   telephony   in 

Great  Briuin  in  the  financial  year  ending  March  31,  1502.  Also  the 
conclusion  of  the  report  on  telegraphy  and  telephony  in  Switzerland 
in  igoi  and  an  article  on  telegraphy  and  telephony  in  Norway  in 
1899  and  1900. — Jjur.  Tclcg.,  October  ^5 

MiSCbLLANEOUS. 

Prc/>aration  of  Turf  by  £/fr/rit«0'.— Delahave.— An  article  on  a 
procts^  U!>ed  in  SJanzfjorden,  Norway,  where  an  electric-lighting, 
power  and  heating  plant  was  installed  in  1898.  The  price  of  turf  in 
that  locality  is  extremely  low  and  there  is  an  entire  absence  of  coal 
and  wfxxJ,  while  electric  power  is  available  in  large  quantities  and 
low  cost.  It  was  therefore  decided  to  remove  the  water  from  the 
turf  by  electrical  mean',  in  order  to  use  it  for  heating  purposes.  The 
turf  is  pressed  into  blocks  of  a  size  80  by  88  cm,  by  means  of  a  5-hp 
motor,  2,500  blocks  being  pressed  per  hour;  these  are  placed  on 
cars,  each  carrying  140  blocks,  and  a  train  of  such  cars  runs  into 
the  "drying  tunnel"  where  a  hot  stream  of  air  meets  it,  the  temper- 
ature iK-ing  40^  to  50  C.  at  the  entrance  and  90  to  100°  C  at  the  exit. 
The  drying  installation  contains  a  hot-air  generator  which  is  fed 
with  the  gases  escaping  from  the  dry  distillation  of  the  turf;  there 
are  also  three  electric  ventilators.  After  this  preparation  the  blocks 
are  placed  in  iron  cylinders  of  i  m  diameter  and  2  m  height,  with 
movable  covers,  which  contain  manometers  and  cocks  for  the  escap- 
ing gases  and  steam.  The  temperature  required  for  the  evaporation 
of  the  steam  and  the  dry  distillation  is  produced  by  electric  resist- 
ances arranged  in  a  zig-zag,  around  which  the  turf  is  placed  :  the 
design  of  the  furnace  prevents  losses  by  radiation.  From  100  kg  of 
raw  lurf  there  are  obtained  .W  ^8  "f  f"t'.  4  kg  of  potash,  40  kg  of 
ammoniacal  waters  and  23  kg  of  burnable  gases.  The  fuel  con- 
tains 76,9  |>cr  cent,  of  carbon.  4.0  hydrogen,  8.2  o.xygen,  1.8  nitrogen, 
4.8  water,  0.7  sulphur  and  3  ashes.  The  fuel  sells  well. — Rez'uc  hid.. 
J'lly  26;  abstracted  in  Zcit.  f.  Hick.,  October  12. 

Kcmoi'iiig  Hair  hy  Electricity. — Gcilu>z. — .An  article  on  tlic  elec- 
tric method  of  rcm«'ving  hairs  which  is  said  to  be  both  the  slowest 
and  the  surest.  The  cathode  is  the  fine  needle  of  platinum,  gold  or, 
still  Ijctler  steel,  which  is  introduced  along  the  hair  down  to  the 
bottom  of  the  bulb.  A  current  of  i  or  2  milliamperes  is  passed  for 
a  time  varying  from  20  to  50  seconds,  which  acts  as  an  effective  gal- 
vanocautery.  The  intensity  of  the  current  may  be  increased  if  the 
patient  can  bear  if,  and  the  time  of  operation  diminished  propor- 
tionally. The  hydrogen  disengaged  round  the  needle  in  the  shape 
of  a  slight  whitish  foam  forms  a  guide  as  to  the  process  of  the 
action,  and  when  it  is  finished  the  hair  comes  out  withont  any  effort, 
taking  with  it  a  number  of  inflated  clear  cells  surrounding  it  like  a 
sheath.  .'\ccordinf{  to  Giovannini  the  cells  of  the  epitheliimi  ami 
the  endothelium  arr  especially  sensitive  to  the  action  of  the  current. 
whereas  the  cpidern-.is  and  cornea  resist  better,  so  that  the  destructive 
action  of  the  current  always  .icts  upon  the  bulbs  of  the  hair,  although 
the  needle  n>ay  not  loiicli  then)  exactly. — .Inlt.  ({'like.  Med..  ()c- 
i.ilxr  i^;  ;iltsir.-ifti  •!  in  Loiid.  Elcc.  November  14. 


New  books. 


Ocean  Wireless  Telegraphy. 

The  Scxc  York  Sun  quotes  Mr.  Marconi  as  follows:  "I 
will  confirm  the  rcimrt  that  messages  were  received  by  me  on  Ixiani 
the  Carlo  .Mberto  in  Sydney  Harbor  from  the  station  at  Poldlm, 
Cornwall.  I  am  only  t<Mi  pleased  toxonfirni  any  announcement  made 
by  the  llali.TU  (iovrrnnjent.  but,  according  to  the  terms  of  my  agree 
u^ent  with  the  gMvcrnmcut.  they  are  li>  make  public  the  results  of 
my  rxprrinienis  on  Ixiard  the  warship,  and  I  cannot  give  you  any 
further  inform.iliou  regarding  those  experiments  as  a  result  of  my 
work  here  Several  unprovements  have  been  made  both  in  the  trans- 
mitting .ind  receiving  apparatus.  an«l  we  are  now  rble  to  scn«l  at  a 
rate  of  forty  words  a  minute,  while  a  year  ago  our  best  speed  was 
sixteen  or  sevenlcon  words  a  tninute." 


Hrusscls-Antwcip  Hallway. 

l-.iiglisli  i.i|iit,ilists.  it  is  said,  have  offered  t.i  i|ep«isit  a  guar- 
antee of  $.j,ooo.ooo  with  the  Belgian  government  in  return  for  a  con- 
cession to  construct  an  electric  railway  from  Rrussels  to  .Vntwerp 
The  syndicate  will  complete  the  line  in  eighteen  months  and  will 
run  trains  tiiat  will  cover  the  twenty-six  miles  between  the  two  cities 
m  twciitv  iw(>  min\itcs. 


M.\GXETiSMO  E  Elettricita.     Hocpli  Manual,  1902.     By  F.  Grassi. 
Milan :  Ulrico  Hoepli.     608  pages,  280  illustrations.  _ 

This  is  one  of  the  series  of  well-known  pocket-books  published 
by  Ulrico  Hoepli,  of  Milan,  Italy.  The  author  covers  in  an  ele- 
mentary way  all  the  subjects  relating  to  electricity  and  its  ap- 
plication. The  presentation,  while  simple,  is,  however,  attract- 
ive for  the  clear  exposition  of  the  fundamental  principles  of 
theory  and  apparatus  described,  as  well  as  for  the  large  amount 
of  historical  infc^rniation  given  pertaining  to  diflferent  inven- 
tions and  modern  applications. 


IKXIKS    RECEIVED. 
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The  Application  of  Telpherage  to  Freight. 


-FREiGHT  HOUSE  TELPHER    LINE. 


By  H.  McL.  Harding. 

At  the  present  moment 
when  one  hears  so  much 
about  freight  congestion 
on  the  main  lines  of  steam 
railroads,  it  is  unusually 
pertinent  to  inquire  whether 
'the  application  of  such  a 
system  as  electric  telpherage 
might  not  be  availed  of,  if 
not  to  prevent  such  increas- 
ing trouble  at  least  to  alle- 
viate it  very  considerably. 
The  present  system  of  han- 
dling miscellaneous  freight 
at  terminal  stations  is  absurdly  slow  and  expensive  as  com-' 
pared  with  progressive  methods  used  in  all  other  branches 
of  railroad  management.  Time,  attention  and  money  have  been 
lavishly  given  to  such  problems  as  decreasing  the  amount  of  coal 
consumption  and  reducing  the  cost  of  maintenance  of  the  roadbed  and 
the  rolling  stock,  but  up  to  the  present  time,  apparently,  it  has  seemed 
impossible  to  lower  the  cost  of  loading,  unloading  and  storing  freight 
Here  is  to  be  found,  if  it  were  carefully  followed  up,  the  secret  of  the 
slow  delivery  of  which  so  manj'  merchants  complain.  It  is  like  the 
dtlaj'  of  a  telegraph  message,  which  will  go  over  the  wire  in  a  flash, 
but  may  stay  for  hours  on  the  operator's  hook  awaiting  the  attention 
needed  to  put  it  over  the  line. 

Concerning  the  unloading  of  freight,  the  following  data  may  be  of 
interest : 

In  the  United  States,  Canada  and  Mexico  there  are  approximately 
1,500,000  freight  cars  costing  $750,000,000.  Of  this  number  90  per 
cent.,  or  cars  valued  at  $675,000,000,  are  idle.  In  other  words,  a 
freight  care  moves  on  an  average  about  two  hours  a  day,  and  is  idle 
for  twenty-two  hours.  This  is  largely  due  to  the  fact  that  the  cars 
must  remain  so  long  on  the  tracks  in  freight  yards  waiting  their  turn 
to  be  unloaded.  By  means  of  overhead  electric  carriers  or  telphers 
these  cars  can  be  unloaded  and  loaded  when  at  any  position  in  the 
yards,  and  need  not  be  moved  to  the  freight  station. 

The  work  to  be  done  may  be  divided  into  three  parts:  (i)  Taking 
freight  from  the  cars  on  the  tracks  to  the  warehouses  or  freight  sheds  ; 
(2)  transferring  it  to  wagons  or  trucks  for  local  distribution;  (3) 
taking  it  to  other  tracks,  where  it  is  loaded  in  cars  for  smaller  cities. 

A  large  proportion  of  the  handling  of  freight,  especially  the  dis- 
tributing, assorting  and  tiering,  is  done  by  men.  The  carriers  and 
hoists,  taking  advantage  of  the  flexibility  of  electricity  and  the  ease 
with  which  it  may  be  controlled,  as  well  as  of  its  cheapness,  make  it 
possible  to  reduce  terminal  expenses  to  their  proper  proportion  in  the 
cost  of  the  "haul."  Electricity,  under  the  name  of  telpherage,  is  do- 
ing for  the  transportation  of  freight  what  it  has  accomplished  in  street 
railways  for  the  transportation  of  passengers,  with  results  even  more 
gratifying,  because  the  need  is  more  urgent.  In  the  case  of  street 
railways  the  question  was  electricity  vs.  horse  power.  In  the  case  of 
freight  yards  it  is  electricity  vs.  man  power.  There  is,  of  course,  no 
pcwer  so  costly  as  man  power  and  none  so  cheap  as  electric  power  in 
handling  material.  Obviously,  then,  no  method  of  saving  is  more  de- 
sirable than  the  substitution  of  electricity  for  manual  labor. 

As  to  the  second  point,  the  transferring  of  freight  from  the  cars, 
freight  sheds  or  warehouse  to*  wagons  for  local  distribution,  or  from 
wagons  to  the  freight  houses  or  directly  to  the  cars,  telpherage  is 
calculated  to  do  the  work  much  more  satisfactorily  than  it  can  be  done 
by  any  other  method.     When  a  load  is  brought  in  from  the  yards,  it 


may  be  placed  exactly  where  it  is  desired,  that  is,  it  may  be  carried 
in  through  any  one  of  a  number  of  openings  and  deposited  at  any  one 
of  a  number  of  unloading  stations.  That  portion  of  the  freight  for 
local  distribution  will  be  carried  by  a  telpher  through  the  freight 
houses  to  the  doors  or  openings  where  wagons  are  stationed. 

The  tracks  are  so  arranged  in  loops  and  at  such  an  elevation  as  ta 
pass  above  the  wagons.  The  load  can  be  either  taken  from  or  de- 
livered to  the  pier  sheds  or  freight  stations  from  the  wagons  without 
any  manual  labor.  There  is  also  a  great  saving  of  time,  avoiding  the 
necessity  of  the  long  waits  by  the  teamsters,  obviating  the  confusion 
and  crowding  of  the  long  lines  of  trucks  waiting  for  their  "turn"  to^ 
load  or  unload,  saving  much  of  the  space  reserved  for  horses  and 
wagons.  Time,  therefore,  being  saved  and  heavy  lifting  rendered  un- 
necessary, a  railroad  or  steamship  line  thus  using  electricity  is  nat- 
urally popular  with  shippers  and  teamsters.  The  saving  in  labor  for 
the  transportation  company  is  so  great  as  to  be  almost  incredible. 

The  handling  of  freight  to  be  reshipped  is  vastly  facilitated  by  elec- 
tric conveying,  whether  the  material  is  sorted  in  the  cars  in  which 
U  is  originally  shipped  and  taken  directly  to  other  cars  bound  for 
other  and  smaller  cities,  or  whether  it  is  to  be  removed  to  the  freight 
house,  sorted  and  then  taken  back  to  the  yards.  Sintfe  double  tracks 
n.ay  be  used  in  the  yards  or  a  single  track  may  be  laid  out  so  as  ta 
term  a  circuit  with  numerous  cross-covers,  as  many  telpher  carriers 
as  are  needed  may  be  employed  and  the  two  operations  of  loading 
and  unloading  go  on  simultaneously. 

It  is  impossible  to  explain  here  such  details  as  track  scales,  sus- 
pended scales  for  weighing  and  the  devices  used  by  freight  agents  for 


FIG.    2. — TELPHER   TR.ACK    IX    FREIGHT    YARD. 

e.xamining  and  sorting  packages.  These  points  have,  of  course,  re- 
ceived careful  attention,  as  they  are  of  great  importance  in  increas- 
ing the  speed  with  which  the  work  may  be  done.  Inspectors'  houses 
can  be  constructed  at  convenient  locations  upon  the  line,  through 
which  the  telphers  and  'oad  must  pass,  for  weighing,  marking,  check- 
ing and  inspecting  the  various  kinds  of  freight. 

The  speed  on  straight,  level  stretches  can  be  800  to  1.500  feet  per 
minute.  This  may  be  increased  if  experience  proves  i-  desirable. 
The  amount  of  power  consumed  during  an  average  day  of  ten  hours 
sl.'ould  be,  measured  by  meter,  not  more  than  one  horse-power  per  ton. 
This  includes  both  hoisting  and  conveying.  If  the  line  be  one  which 
einploys  a  telpherman,  he  should  receive  a  little  less  than  is  uusually 
paid  to  the  motorman  of  a  trolley  cai  in  that  vicinity.  If  he  controls 
the  telpher  and  hoist  from  the  truck  platform,  he  can  readily  assist  in 
Ihc  loading  and  unloading,  besides  attending  to  the  weighing,  attach- 
ing, hoisting  and  conveying.  A  usual  method,  however,  is  to  have  a 
number  of  trucks,  and  while  the  loaded  trucks  are  being  transported 
the  empty  trucks  are  being  loaded,  so  that  the  telpher  only  stops  long 
enough  to  attach  and  detach  the  trucks,  replacing  empty  with  full  ones. 
In  many  cases,  as  soon  as  the  hoist  has  lifted  the  load  just  clear  from 
the  floor,  the  telpher  commences  to  transport. 

The  cost  of  maintenance  should  be  very  small.  The  telpher  driving 
v.heels  are  of  very  hard  steel,  and.  even  when  in  continuous  use, 
should  last  for  a  long  period.  As  they  are  of  small  diameter  they 
may  be  replaced  easily  at  an  expense  of  only  a  few  dollars.  The 
track  is  protected  from  dirt  and  grit,  since  it  is  overhead.  It  is 
strong,  and,  as  it  supports  light  weights  in  comparison  with  those 
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£uiJi-ori"l  by  uu:  iracxs  lor  =t'.aju  ...c.^motivcs.  is  calculated  to  have 
exceptionally  long  life.  The  maintenance  of  the  supports  is  the  same 
as  for  ordinary  steel  or  wooden  supports  for  any  overhead  structure. 

Among  the  most  obvious  advantages  of  overhead  electric  carriers, 
as  used  in  handling  freight,  are  that:  No  ground  or  floor  space  is  re- 
quired, the  tracks  being  equivalent  to  a  second  story.  No  drays  are 
used  on  or  between  the  tracks.  Lifting  and  rehandling  are  reduced  to 
a  minimum.  The  loading  and  unloadmg  are  done  so  rapidly  that  not 
only  can  much  of  the  congestion  now  noticeable  in  all  important 
freight  yards  be  avoided,  but  it  is  also  possible  by  telpherage  either 
to  double  the  capacity  of  any  freight  yard  or  to  decrease  its  size  by 
one-half.  Smaller  storage  stations  or  sheds  will  be  adequate,  since 
there  will  l>e  little  delay  in  sorting  the  freight  and  removing  it  for 
distribution.  The  load,  whether  in  the  form  of  boxes,  barrels  or 
buckets,  can  be  deposited  just  where  it  is  needed.  Hand  tiering  will 
be  avoided,  as  will  also  the  slow,  laborious  lifting  of  box  upon  box 
cr  barrel  upon  barrel. 

The  application  of  electricity  to  industrial  purposes  is  not  new, 
but  up  to  the  present  lime  the  large  electrical  manufacturing  establish- 
ments have  concentrated  their  energy  and  their  capital  upon  the  de- 
velopment of  eliXtric  lighting  and  heating  plants,  stationary  motors 


is  nothing  to  get  out  of  order  or  tarnish  about  them.  The  cut  (Fig. 
2)  will  give  a  general  idea  of  this  new  prismatic  reflector,  which  has 
a  good  deal  of  the  appearance  and  sparkle  of  cut  glass.  These  re- 
flectors are  being  manufactured  and  sold  by  the  Holophane  Glass 
Company,  who  bring  to  bear  on  their  manufacture  all  the  scientific 
e.\perience  embodied  in  their  well-known  Holophane  prism  globes. 
A  very  useful  innovation,  and  one  that  will  be  appreciated  by  those 
who  use  electric  lamps  in  very  large  quantities,  is  a  small  prismatic 


FIG.    I. — ILLUSTRATION   OF  LAWS   OF  REFLECTION. 

reflector  which  is  made  to  rest  on  the  electric  bulb  itself  without  the 
need  of  a  holder.  Where  hundreds  or  thousands  of  electric  lamps 
arc  used,  the  first  cost  of  getting  a  suitable  holder  for  each  often  is 
the  cause  of  their  remaining  bare.  By  dropping  over  the  electric 
lamp  a  small  "Pagoda"  prismatic  reflector,  such  as  we  describe,  all 
the  efficient  light  concentration  downward  of  a  larger  reflector  is 
obtained  at  a  very  small  first  cost. 

In  a  recent  interview  with  the  president  of  the  Holophane  Co.,  the 
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Fic;.     3. — TELPHF.R    LINE     HANDLl.VG     SUGAR     HOGSHEADS. 

and  various  minor  devices.  Those  connected  with  the  application  of 
electricity  to  the  transportation  of  material,  or  telpherage,  have  been 
in  the  past  closely  identified  with  the  introduction  of  electricity  in  the 
street  railway  system.  To  them  it  seemed,  as  it  must  to  every  one 
who  investigates  the  subject,  that  the  next  step  was  logically  the  com- 
mercial development  of  the  application  of  electricity  to  the  handling 
of  material  along  the  lines  indicated. 


Optical    Principles   and    Hlectric   Light  Reflectors. 

It  is  a  well-known  law  of  optics  that  the  inside  face  of  a  polished 
glas.s  surface  will  reflect  all  rays  striking  it  at  an  angle  of  45°  or 
more.  Now  if  two  polishctl  glass  surfaces  are  placed  at  go"  to  each 
other,  any  ray  of  light  striking  the  first  surface  at  45°  will  be  reflected 
on  to  the  second  surface  striking  it  also  at  45°  and  being  reflected 
back  parallel  to  its  original  direction,  as  shown  in  Fig.  i.  A  ray  of 
light  /,  striking  the  glass  surface  B  C  pcr|)cndicularly  passes  through, 
strikes  the  inside  of  surface  .4  B  at  45°,  practically  all  the  light  is  re- 
flected on  to  surface  .4  C.  where  it  is  again  reflected,  emerging 
through  the  surface  B  C  into  direction  L'. 

Making  tisc  of  this  optical  law,  a  prismatic  reflector  has  been 
placed  on  the  market,  which  although  made  of  absolutely  \ransparent 
gla.ss,  and  devoid  of  any  silvering  .inialgam  or  white  surface,  yet 
makes  a  nmst  cflicient  reflector,  is  rich  and  sparkling  in  appearance, 
and  sold  at  a  moderate  price.  For  these  "Pagoda"  prismatic  re- 
flectors, several  advantages  are  claimed.  Compared  with  white  opal 
reflectors,  they  arc  said  to  be  more  efficient  and  are  certainly  more 
decorative  and  rich  looking.  It  is  said  that  they  are  quite  as  efhcient 
concentrators  of  light  as  the  silvered  or  the  mirror  reflectors,  while 
they  do  not  c\\X  off  all  the  upward  and  side  light.    Then  again  there 


FIG.    2. — PRISMATIC   REFLECTOR. 

difficult  poinUi  involved  were  explained.  Two  prism  glass  globes 
were  shown  apparently  identical  (Figs.  3  and  4).  They  were  the 
same  size,  shaped  alike,  both  ribbed  vertically  inside  and  horizontally 
outside ;  in  fact  the  following  two  cuts  are  made  like  these  two 
globes.  It  is  evident  that  the  ordinary  unscientific  mortal  can  see 
no  diff^erence  between  two  such  globes. 

Over  a  light  and  tested  by  a  photometer,  the  Holophane  with  its 
calculated    prisms    was    found    to    give    nearly    double   the    efficient 


FK;.  4. — GI-OBE  WITH   CALCULATED 
FIG.   3. — UNCALCULATED   RIBDINC.  PRISMS. 

illumination  in  all  downward  directions,  over  the  non-calculated 
globe.  They  were  twins  in  appearance  only ;  the  scientific  article 
increases  the  light  \alue  received  while  difTusing  its  rays;  the  un- 
scientific globe  w.-;«tes  light  without  diffusing  the  glare.  Just  as 
Dalmeyer,  Goctz  or  Pausch  &  I^nib  photographic  len"ies  look  just  like 
any  other  lens  to  the  eye,  so  a  scientifically  ribbed  glass  looks  just 
like  an  ordinary  ribbed  glass  to  the  eye.     A  reflector  covered  with 
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vertical  prisms  carefully  made  wilh  finely  polished  surfaces  at  90° 
will  reflect  over  90  per  cent,  of  light,  and  can  be  made  to  concen- 
trate downward  as  powerful  a  light  as  a  silvered  reflector.  Exactly 
the  same  shape  and  size  reflector  covered  with  exactly  the  same 
number  of  prisms  but  at  each  having  an  angle  of  120"  instead  of  90* 
will  not  reflect  or  concentrate  any  light.  Yet  off  the  light,  the  two 
reflectors  are  identical  in  appearance. 

The  Holophane  Glass  Company  now  have  a  well-earned  reputa- 
tion for  turning  out  scientific  glass  globes,  and  as  the  same  glass 
and  care  is  applied  to  the  making  of  these  prismatic  reflectors  they 
should  find  a  ready  sale.  In  order  to  distinguish  these  prismatic 
reflectors  from  the  Holophane  glass,  the  trade  mark  "Pagoda"  has 
been  adopted,  a  name  suggested  by  their  appearance  resembling  that 
of  the  pagoda  temple  roof  of  India. 


company's  long  distance  transmitter.     This  is  built  on  lines  of  the 
solid  back,  and  can  be  accurately  adjusted. 

An  improved  desk  set  is  one  of  the  new  productions.  The  essen- 
tial features  are  that  all  contacts  are  platinum,  and  working  parts 
are  encased  in  the  base  of  the  instrument,  which  is  absolutely  dust- 
proof  and  easy  of  access.  The  new  self-contained  receiver  i>  shown 
in  Fig.  2.  This  receiver  has  all  the  working  parts  in  metal,  which 
does  away  with  the  expansions  and  contractions  that  happen  when 
metal  parts  are  cast  in  the  receiver  shell. 


Central   Energy  Telephones  for  Mines  and   Interurban 

Railways. 


New   Russell-Tomlinson  Telephones. 


The    Russell-Tomlinson    Electric    Company,    of    Danbury,    Conn., 
has  been  introducing  an  improved  type  of  its  "New  Standard"  tele- 


A  new  central  energy  mine  and  railway  telephone  set,  especially 
designed  to  meet  the  conditions  of  bad  weather,  hard  usage  and  places 
where  high  potential  currents  abound,  is  shown  herewith  in  Figs,  i 
and  2.  This  outfit  is  made  by  the  Stromberg-Carlson  Telephone 
Manufacturing  Company,  Chicago,  111.,  and  Rochester,  X.  Y.  The 
iron  box  which  protects  the  telephone  proper,  is  said  to  be  weather- 


FJGS.    I    AND    2. — TELEPHONE   AND   RECEIVER. 

phone,  Fig.  i.  This  instrument  is  fitted  with  a  new  solid  back 
transmitter  which  has  the  working  parts  of  the  company's  long 
distance  instrument.     This  instrument  is  fitted   with  a   double  pole 


\ND   R.\ILWAV   TELEPHONE. 

proof  and  absolutely  water-tight.  The  line  connections  are  brought 
into  the  box  through  a  double  elbow,  at  the  top,  as  shown,  thus  elimi- 
nating any  chance  of  water  coming  in  contact  with  any  connections  in 
the  box.  The  mechanism  is  completely  protected  by  the  inner  case, 
which  is  locked  and  only  accessible  to  the  person  having  charge  of 
the  maintenance  of  the  system.  The  various  parts  of  the  apparatus 
are  mounted  on  the  inside  of  the  inner  case  door,  which,  when  it  is 
open,  reveals  all  parts  in  a  manner  convenient  for  inspection,  test  or 
repairs.  The  equipment  of  a  single  telephone  consists  of  one  long 
distance   transmitter,   one   bi-polar   receiver,   platinum   contact   hook 


FIG.    3. — LONG-DISTANCE   TRANSMITTER. 

Avatch  case  receiver,  and  is  high  in  efficiency.  Each  telephone  is 
equipped  with  an  induction  coil,  and  is  built  on  the  lines  of  the  long 
distance  apparatus.  It  is  designed  for  circuits  up  to  2,000  feet,  and 
is  suitable  for  hotel  installation,  etc.     The  cut   (Fig.  3)   shows  the 


FIG.   2. — INTERIOR   VIEW    OF    .MINE    AND   RAILW.W   TElEPFONE. 

switch,  metallic  carbon  and  fuse  lightning  arrester  connectors,  and  all 
parts  necessary  for  the  complete  operation  of  a  central  energy  system. 
All  metal  parts  are  non-corrosive,  all  circuits  are  wired  with  the 
best  grade  of  rubber  insulated  wire  and  all  parts  are  interchangeable. 
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The  line  cut-out  device  is  provided  when  specified  and  is  intended 
as  an  absolute  line  disconnector,  when  the  receiver  is  hung  on  the 
switch-hook  and  the  outer  case  door  closed.  This  makes  it  impos- 
sible for  any  high  potential  current  arcing  to  take  place  in  the  case 
when  the  apparatus  is  not  in  use,  the  carbon  and  fuse  arrester  being 
permanently  connected  to  outgoing  lines. 

That  part  of  the  equipment  shown  in  Fig.  3  is  known  as  the  cut-in 
station,  and  is  intended  for  use  in  connection  with  the  instruments 
already  described  and  shown  in  Figs,  i  and  2.  This  box  is  weather- 
proof, provided  with  hinges  and  lock  and  made  of  heavy  cast  iron. 
It  is  so  constructed  that  it  may  be  used  without  unlocking.  In  the 
lower  end  of  the  box  an  opening  is  provided  with  a  self-closing  trap 
door,  which  may  be  opened  by  pressing  upwards.  This  equipment 
consists  of  a  bridging  jack  with  heavy  german  .silver  reinforced 
springs  and   mounted  on   a   heavy   hard   rubber   base,   with   heavy 


FIG.    3. — CUT- I.N    STATION. 

sli-cvc  for  plug  guide,  tlic  tension  of  the  springs  being  sufficiently 
strong  to  retain  the  plug  firmly  in  i)osition  and  assuring  perfect  elec- 
trical contact.  On  the  bottom  of  the  box,  there  is  a  "Y"  shaped 
groove  which  forms  a  path  for  the  plug  to  the  opening  in  the  spring 
j.-'.ck  sleeve,  thos  making  it  convenient  for  the  user  to  insert  plug  into 
the  jack.     The  mere  insertion  of  the  plug  calls  headquarters. 

This  instrument  bids  fair  tn  become  a  very  popular  instrument  with 
street  railway  people  and  it  is  understood  that  tlio  Strombcrg-Carlson 
<  ompany  has  a  innnl>rr  of  contracts  already  executed  for  this  line 
■  f  apparatus. 


Indicator  "Take-Up"    Device. 


A  trouble  experienced  in  usin^  i|h-  detent  on  the  steam  engine  in- 
•licator  lies  in  the  slack  given  up  by  the  cord  between  the  paper  drum 
..nd  reducing  bushing  on  wheel.  This  slack,  if  not  properly  guided, 
when  throwing  on  the  detent,  is  liable  to  get  foul,  thereby  in  many 
instances  wrecking  the  instrument  or  at  least  breaking  the  cord, 
tlui.s  causing  delay  and  inconvenience  to  the  operator.  The  take-up 
«levicc  here  shown  is  f«>r  the  purpose  of  doing  away  with  this  an- 
ii--yancc.  It  is  simple  in  its  construction  and  can  be  api)!ied  to  any 
standard  in<licator. 

It  consists  of  a  short  horizontal  arm.  at  one  end  of  which  is  a  ver- 
tical iK-aring,  in  which  sets  a  steel  pillar  on  the  upper  end  of  which 
there  is  a  frame  holding  a  dnnhle  set  of  loose  steel  pillars,  and  be- 
I  wren  these  the  cord  from  the  paper  drum  passes.  On  the  lower  end  of 
I  lie  vertical  pillar  there  is  a  light  spiral  spring  enclosed.  This  spring 
t.niiscs  the  upper  frame  to  revolve  when  the  cord  becomes  slack,  and 
1^  so  arranged  that  the  cord  winds  on  the  frame,  to  be  given  >ip  again 
whrn  the  tension  is  applied. 

The  obiect  of  the  device  is  to  permit  the  operator  to  take  as  many 
'  irds  as  desired  withont  unhooking  from  the  crosshead  or  stopping 
I  lie  engnic,  no  matter  what  speed.  This,  of  course,  pertains  to  indi- 
iMlors  th.it  are  titled  with  a  detent  an<l  using  a  direct-connected  rc- 
«!ncing  motion,  the  latter  being  by  long  odds  the  most  popular  in 
I'odcrn  engineering  practice. 

Where  an  indicator  is  used  in  connection  with  a  penduliun.  lazy- 

1<  ngs  or  rcdticing  motion  attached  to  the  engine  frame  there  is  less 

iioublc.  and  generally  a  rubber  band  is  employed  to  take  care  of  the 

lack  cord,  which  works  fairly  well.     In  this  case  the  take-up  device 


ii  in  the  shape  of  a  regular  guide  pulley  to  connect  direct  to  the  in- 
dicator; the  guide  pulley  is  removed  and  this  put  in  its  place  and 
wound  up,  when  it  is  ready  for  use.  It  can  also  be  used  with  satisfac- 
tion as  a  guide  pulley  if  not  needed  to  take  up  slack  cord,  as  the  little 
pulleys  are  arranged  to  let  the  cord  run  through  with  perfect  freedom. 
Immediately  the  detent  is  engaged  it  picks  up  instantly  what  slack 


INDKATOR      TAKE-ir      UEVICK. 

cord  tlicTt  i>.  Tile  tension  of  the  spring  in  this  device  being  so  much 
weaker  than  the  drum  spring,  as  soon  as  the  detent  is  disengaged  the 
cord  is  instantly  released,  drawn  out  taut  and  assumes  its  regular 
position.  The  take-up  device  may  also  be  attached  to  an  engine 
frame  and  used  in  various  other  ways.  It  works  at  any  number  of 
revolutions  and  is  designed  to  fit  all  standard  indicators  and  reducing 
wheels,  or  it  can  be  made  as  a  special  fixture.  The  manufacturers 
are  James  L.  Robertson  &  Sons.  204  Fulton  Street,  Xew  York. 


Electricity  in  a  Temporary  Ball  Room. 


The  handiness  .md  Ik-xibility  of  the  Elblight  system  of  electric 
lighting  cables  and  signs  have  already  been  brought  to  notice  in  these 
columns.     .\  recent  pretty  illustration  of  these  features  was  afforded 


VH,.    I. — ILLUMINATION   OF   BALL  ROOM. 

ly  tlic  ball  g'.ven  at  Morristown.  N.  J.,  by  President  McCurdy.  of  the 
Mutual  Life  Insurance  Company,  of  New  York  City,  when  the  appli- 
ances of  the  Elblight  Company  of  ,\merica  were  freely  availed  of  for 
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Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Time  money  was  firmly  held, 
with  a  fair  demand.  The  closing  rates  were  6  per  cent,  for  60  to  90 
days,  53^  a  6  per  cent,  for  4,  5  and  6  months.  The  stock  market  was 
narrow,  public  participation  being  slight.  The  expectation  of  con- 
tinued firmness  in  money  restricted  active  operation,  and  some  atten- 
tion was  paid  to  the  prospects  of  Congressional  action  for  the  regula- 
tion of  "trusts,"  industrials  being  dull  and  heavy.  The  announcement 
of  the  Manhattan  lease  was  a  leading  incident  in  the  market,  and  this 
stock  was  the  leader  in  point  of  activity.  The  other  tractions  sold  off 
when  it  became  definitely  known  that  neither  Metropolitan  nor 
Brooklyn  Rapid  Transit  would  participate  in  the  deal,  but  the  latter 
was  very  strong  on  Friday,  closing  on  Saturday  at  63%,  a  net  gain  of 
1%  points.  It  reached  as  high  as  6514.  the  transactions  for  the  week 
aggregating  92,475  shares.  Metropolitan  closed  at  139%,  being  a  net 
loss  of  J/4  point.  The  highest  figure  of  the  week  was  142I/4.  and  the 
lowest  138^.  Manhattan  Elevated  ranged  between  149^4  and  158, 
closing  at  156^,  representing  a  net  gain  of  sVi  points  over  our  last 
previous  quotation.  General  Electric  was  quiet,  only  2,000  shares 
having  changed  hands.  The  closing  quotation  was  179,  being  a  net 
loss  of  I  point.  This  was  also  the  lowest  price,  the  other  extreme 
being  180 — a  range  of  only  one  point.  One  hundred  shares  of  West- 
inghouse  common  sold  at  206,  a  net  loss  of  i  point ;  the  preferred 
closed  at  208,  being  a  net  gain  of  4  points.  Western  Union  lost  2 
points,  closing  at  88,  after  having  reached  89^.  American  Telegraph 
&  Telephone  closed  at  161,  a  loss  of  i  point.  In  Boston,  General 
Electric  made  a  gain  of  i>^  points,  as  compared  with  the  last  previous 
prices.     Following  are  the  closing  quotations  of  December  3  : 

NEW    YORK. 


Nov.  25.  Dec.  2 
American  Tel.  &  Cable.  .   —  89 

American    Tel.   &   Tel...  159 

American  Dist.   Tel — 

Brooklyn    Rapid    Transit.   61 J4 

Commercial  Cable — 

Electric    Boat    20 

Electric    Boat    pfd 37  37 

Electric  Lead    Reduc'n..      3%  3^2 

Electric   Vehicle    4  4 

Electric   Vehicle   pfd....    10  n 


159 
35 


170 


Nov.  25.  Dec.  2. 

General   Electric    180  177 

Hudson    River    Tel —  — 

Metropolitan   St.    Ry....i39  141 J^ 
N.    E.   Elec.   Veh.  Trns.  .      Vie  M 

N.   Y.    &   N.   J.    Tel 164  162 

N.    Y.    E.   V.   T.    Co iiYi  — 

Tel.    &   Tel.    Co.   Am —  — 

Western  Union  Tel 88}^  87J4 

Westinghouse    Com 200  200 

Westinghouse    pfd 206  205 


BOSTON. 

Nov.  25.  Dec.  2.                                               Nov.  25.  Dec.  2. 

American    Tel.    &    Tel..i6o7^      i6oj4      Western   Tel.   &  Tel.   pfd  98  — 

Cumberland  Telephone    .126           —          Mexican   Telephone    ....      2  2 

Edison  Elec.  Ilium —           —          New    Eng.    Telephone.  ..  138  137 

General    Electric    —         1785^     Westinghouse 100  loi 

Western    Tel.    &  Tel....    25           —         Westinghouse  pfd 100  102     ■ 

PHILADELPHIA. 


Nov.  23.  Dec.  2. 

American    Railways —  52  54 

Elec.   Storage  Battery...    80  79 

Elec.    Storage    Bat'y   pfd  — 
Elec.   Co.   of   America...      9^ 


CHICAGO. 


Nov.  25.  Dec.  2. 

Phila.   Traction    98  97% 

Phila.    Electric     9  8J4 

Pa.   Elec.  Vehicle    —  — 

Pa.    Elec.    Vehicle    pfd..   —  — 


Nov.  25.  Dec.  2. 

Central  Union  Tel —  — 

Chicago    Edison    —  175 

Chicago    City    Ry 211  211 

Chicago  Tel.  Co 160  — 

National  Carbon   —  30* 

•  Asked. 


Nov.  25.  Det.  2. 
National   Carbon  pfd....   —  100* 

Northwest    Elev.     Com..  —  — 

Union    Traction     15  i454 

Union     Traction    pfd...   45  45 


MANHATTAN  ELEVATED.— The  directors  of  the  Manhattan 
Elevated  Railway  Company  have  voted  a  quarterly  dividend  of  15/2 
per  cent,  on  the  stock,  payable  January  2d  next.  This  is  an  increase 
of  one-half  per  cent,  from  the  late  quarterly  dividends  of  the  Man- 
hattan Company.  The  elevated  railway  has  paid  at  the  rate  of  4 
per  cent,  annually  since  the  first  quarter  in  1897.  From  1891  to  1896, 
inclusive,  it  paid  6  per  cent,  annually ;  the  subsequent  reduction  being 
due  to  the  great  loss  in  earnings,  after  1896,  through  diversion  of 
traffic  to  the  street-car  lines.  In  the  few  years  prior  to  1891,  the 
dividend  was  uncertain,  owing  to  the  damage  suits  of  abutting  prop- 
erty. The  Manhattan  Elevated  directors  have  called  a  shareholders' 
meeting  for  January  16.  to  vote  on  the  plan  to  increase  the  company's 
capital  stock  from  $48,000,000  to  $60,000,000.  Of  this  new  stock, 
72,000  shares  are  to  be  issuable  as  soon  as  authorized,  and  the  re- 
maining 48,000  shares  to  be  issued  at  some  future  time,  not;  however, 
prior  to  January  i,  1906.  The  circular  adds :  "The  purpose  of  so 
increasing  the  capital  stock  of  the  company  is  to  provide  the  addi- 
tional funds  needed  to  complete  the  contemplated  improvements  in 
the  structure,  equipment,  and  property  of  the  Manhattan  Railway 
Company,  including  the  cost  of  substitution  of  motive  power,  new 


plant  and  equipment,  additional  yard  facilities,  purchase  of  real 
estate  and  interests  therein  connected  with  the  right  of  way  of  the 
company,  and  other  necessary  requirements  in  the  construction, 
maintenance,  and  operation  of  the  railways  of  this  company  properly 
chargeable  to  capital  account."  The  increase  in  stock  was  provided 
for  by  the  terms  of  the  lease  of  the  Manhattan  to  the  Interborough 
Company.  The  last  increase  in  the  company's  capital  was  in  March, 
1899,  when  $18,000,000  was  sold  to  meet  the  cost  of  the  proposed 
electrical  equipment. 

BOSTON  ELEVATED.— The  annual  report  of  the  Boston  Ele- 
vated Railway  Company  for  the  year  ended  September  30  has  been 
filec  with  the  Railroad  Commissioners.  Compared  with  previous 
years  the  figures  are  as  follows : 

Gross $11,321,030 

Operating  expenses 

Net 

Other  income 

Total  net 

All    charges 

Balance 

Dividends 

Surplus 


1 901-2. 

I900-I. 

1,321,030 

$10,792,993 

7,862,571 

7,336,597 

3.458,459 

3,456,396 

76,503 

3,458,458 

3,532,899 

2,836,560 

2,896,359 

621,898 

636,530 

600,000 

575,000 

21,898 

61, 539 

In  1899-1900  the  gross  earnings  were  $10,141,209,  and  in  1898-9  they 
were  $9,671,440.  The  number  of  revenue  passengers  carried  was  222,- 
484,811,  against  213,107,600  last  year.  There  are  7,166  employes  and 
2,187  stockholders. 

BELL  TELEPHONE  OUTPUT.— The  American  Telephone  & 
Telegraph  Company  instrument  statement  for  the  month  ended  No- 
vember 20  and  since  Dec.  20  shows : 

1902.  1901.  Changes. 

Gross  output 93,487  88,497  Inc.      4,990 

Returned 36,838  27,510  Inc.      9,328 


Net  output 

Since  December  20 : 

Gross  output 

Returned    


56,649 

994,422 
420,682 


Net  output 573,740 

Total  output 3,099,316 


60.987 

867,323 

352,173 

315,150 
2.467,966 


Dec.     4,338 

Inc.  127,099 
Inc.    68,509 


Inc.    58,590 
Inc.  631,305 


DIVIDENDS.— The  directors  of  the  South  Side  Elevated  Railroad, 
Chicago,  have  declared  a  quarterly  dividend  of  i  per  cent.,  payable 
December  31.  The  directors  of  the  Massachusetts  Electric  Co.  have 
declared  a  semi-annual  dividend  of  2  per  cent,  on  the  preferred 
stock.  The  Philadelphia  Electric  Co.  has  declared  a  dividend  of  18^ 
cents  per  share.  This  is  3^  cents  more  than  the  company's  first  pay- 
m.ent,  but  directors  of  the  company  say  that  there  is  practically  no 
change.  I.t  is  argued  by  some  of  them  that  the  first  dividend  was 
when  $6.25  had  been  paid  in  upon  each  share,  and  was  virtually  at  a  5 
per  cent,  rate,  being  2^4  per  cent,  on  $6.  In  the  official  statement  the 
present  dividend  was  said  to  be  at  the  rate  of  5  per  cent,  on  $7.50  paid. 

STANDARD  TT:LEPH0NE  COMPANY.— A  special  dispatch 
from  Atlanta,  Ga.,  of  November  29  says :  "Application  was  made  to 
Judge  Newman  in  the  United  States  Court  this  morning  for  a  decree 
for  the  sale  of  the  property  of  the  Standard  Telephone  Company 
under  a  mortgage  given  to  the  City  Trust  Safe  Deposit  and  Security 
Company  of  Philadelphia  to  secure  an  issue  of  $550,000  worth  of 
bonds.  Judge  Newman,  after  hearing  argument  in  the  case,  said  he 
thought  the  property  ought  to  be  sold,  but  that  he  would  not  sign  an 
order  until  next  Saturday  in  order  that  the  attorneys  for  intervening 
bondholders  who  resisted  the  decree  might  have  time  to  reach  an 
understanding  as  to  terms. 

COLORADO  SPRINGS  MORTGAGE.— The  Colorado  Springs  & 
Cripple  Creek  District  Railway  Company  (electric)  has  filed  a  mort- 
gage with  the  Morton  Trust  Company  to  cover  an  issue  of  $3,600,000 
5  per  cent.  40-year  gold  bonds  to  take  up  its  first  and  second  mortgage 
bonds  and  provide  $1,600,000  for  new  work. 

KEYSTONE  TELEPHONE.— It  is  announced  that  the  $2,500,000 
unissued  preferred  stock  of  the  Keystone  Telephone  Company  will  not 
be  issued,  but  that  a  loan  probably  not  to  exceed  $2,000,000  will  be 
negotiated  to  complete  the  company's  equipment  in  Philadelphia. 

ALLIS  CHALMERS.— The  Allis  Chalmers  Company  stock  has 
been  listed  on  the  New  York  Stock  Exchange  consisting  of  $16,250,000 
7  per  cent,  cumulative  preferred  stock,  and  $20,000,000  common  stock. 
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Commercial  Intelligence. 


THE  WEEK  IX  TRADE.— The  mild  weather  is  affecting  distribu- 
;.  .c  trade  somewhat,  but  general  industry  is  active  all  over  the  country, 
manufacturers  and  producers  being  still  urgently  pushed  to  deliver 
OH  orders  booked  <^>mc  time  ago.  Improvement  is  noted  in  the 
transportation  congestion,  but  the  car  shortage  is  still  a  cause  ot 
worry  to  railroad  managers  and  merchants  alike.  Lower  prices  for 
cereals,  provisions  and  finished  iron  and  steel  give  hope  for  better  ex- 
pt  rt  trade  and  the  jK^ssibility  of  cutting  down  some  of  the  unfavorable 
foreign  trade  balance  shown  early  this  year.  Collections  are  still 
good  in  a  majority  of  cases :  money  tends  towards  greater  ease,  but 
the  return  of  currency  from  the  country  is  slow.  On  the  Pacific  coast, 
trade  is  very  active,  and  from  the  South  come  good  reports,  except 
'i'exas,  where  two  weeks'  rain  has  hurt  the  cotton  crop  and  business 
arid  delayed  collections.  At  the  East  a  satisfactory  condition  of  trade 
prevails  grnerally.  In  the  iron  trade  there  is  a  more  cheerful  senti- 
ment ;  finished  products  are  firmer  in  tone.  Among  the  other  metals, 
coppir  is  weaker  in  tone,  and  tends  downward  on  increased  offerings 
and  weak  foreign  markets.  One  million  pounds  of  December  eiec- 
tiolytic  was  offered  at  11.25c.,  but  no  bid  higher  than  lie  could  be 
obtained.  The  closing  quotations  were:  ii.?5  a  i:.50c.  for  Lake; 
li.l2'/j  a  1I.2SC.  for  electrolytic  and  casting  stock,  and  10.50c.  for 
Standard.  According  to  Bradstrcct's.  the  number  of  business  failures 
during  the  week  ended  Novemlnrr  27  aggregated  182,  as  against  201 
the  previous  week  and  189  the  same  week  last  year. 

KgLIPMEXT  FOR  BK;  INDIAN  POWER  PLANT.— The 
Cauvery  Falls  pnwer  transmission  plant,  which  is  equipped  with 
/American  electrical  machinery,  aiul  whose  present  capacity  is  about 
4,000  hp,  is  to  Ixr  extendecl  to  10,000  hp.  and  Major  A.  C.  Joly  dc  Lot- 
biniere,  the  deputy  chief  engineer  r»f  the  Mysore  government,  is  now 
here  with  a  view  to  making  the  necessary  purchases.  The  plant,  which 
began  active  oi<erations  June  30  last,  generates  power  for  the  purpose 
<<f  operating  the  gold  mines  in  the  Kcdar  district,  India.  Prior  to 
utilising  electricity,  steam  power  was  employed  to  work  the  Kolar 
fields,  the  cost  being  $155  |)er  horse-power.  The  present  power  is 
hfA(\  at  $145  for  the  first  year.  For  the  second,  third  and  fourth  years 
the  charge  will  be  but  $go  per  horse-power.  For  the  fiftli  year  the 
price  will  not  exceed  $120.  while  the  five  years  following  power  will 
be  delivered  to  the  mining  interests  at  $50  per  horse-power.  It  is 
eriimated  by  the  engineers  that  the  higher  charges  made  during  the 
first  five  years  besides  making  full  provision  for  the  working  ex- 
penses and  repairs  will  enable  the  Mysore  government,  which  operates 
the  plant,  to  compensate  itself  for  the  capital  outlay  which  before  the 
system  is  completed  will  entail  an  expenditure  of  some  $6,000,000.  The 
tif.nsmission  line  is  the  longest  in  the  British  Empire.  The  distance 
over  which  the  pfiwvr  is  transmitted  before  any  motors  are  attached  to 
the  lines  is  gj  miles,  and  after  reaching  the  goldfields  the  length  of  the 
•iistributing  systems  places  the  farthest  motor  considerably  over  100 
niiles  from  the  source  of  |)ower.  The  General  Electric  Company 
fiilc<l  the  contract  f«>r  the  electrical  jjortion  of  the  system,  Mr.  \\c\ 
F'.kslrom  «>f  the  company  being  the  chief  engineer  in  charge  of  the  con- 
struction work.  There  are  six  generators  of  720-kw  capacity  each. 
2.200  volts  :  two  exciters  ni  75  kw  each,  direct-connected  to  dynamos  ; 
li  transformers  of  400  kw  eacli,  and  several  motors,  mostly  induction, 
\arying  fmni  4  hp  to  400  hp  .ind  averaging  130  hp  each.  The  labor 
arrangements  arc  such  that  there  is  a  continuous  load  for  practically 
tin  whole  -'4  hours.  One  of  the  main  generators  is  kei)t  in  reserve. 
The  turbines  are  of  Pelton  type,  built  by  the  Swiss  firm  of  Fischer, 
Wyss  &  Company,  of  Zurich.  There  are  six  machines  rtf  1.250-hp 
CTpacity  each  working  with  an  effective  head  of  382?/^  feet.  Two 
smaller  wheels  drive  the  exciters.  The  power  operates  mines  where 
25.000  men  are  employed.  14.000  ui  whom  work  undergrojmd 

H.  B.  COMO  \.  COMPANY.  INC.  general  sales  .igents  of  the 
Keystone  Fllcctric  Compaiiy.  report  recent  sales  of  Keystone  gen-, 
erators  and  nuitors  to  the  following  customers:  .\merican  Hard  Rub- 
ber Conqiany.  Butler.  N.  J.,  one  50-hp  motor,  one  ro-np  motor;  Ball 
I'ngine  Company,  Erie.  Pa.,  ten  motors;  Carnegie  Coal  Company. 
Carnegie.  Pa.,  one  175-kw  generator,  with  switchlK)ard ;  Clemson 
Bros,.  Middlelown.  N.  Y..  one  lo-hp  motf»r ;  Flrie  City  Iron  Works. 
Ivrie,  Pa.,  one  67-lip  motor;  Erie  Forge  C«mipany,  F:ric,  Pa.,  one  25-kw 
generator ;  Fischer  Mote)r  Vehicle  Company,  Hoboken.  N.  J.,  one  5-kw 
gencr.Tlor;  I-'ranklin  Sttpply  Company.  F'ranklin,  Pa.,  one  generator; 
llerliert  M.uiufacturing  Company.  F>ie.  Pa.,  one  15-kw  generator; 
Jones  Bros .  proi)rietors  (;rand  Union  Tea  Comp.iny.  Brooklyn  N.  Y., 
one  30-hp  m<itor.  one  20-hp  motor,  one  i5-hp  motor,  one  lo-hp  special 
inotor.  two  5-hp  motors,  one  7.5-hp  motor;  I.cggett  Bros..  New  York. 
N.  Y..  one  3-hp  motor  ;  W.  C.  Mclntirc  &  Company.  Philadelphia.  Pa., 
one  200-kw  generator:  Malleable  Castings  Company.  Sharon.  Pa.,  one 
.•^-bp  motor;  Mansfield  Coal  Co..  Carnegie.  Pa  .  one  !50-kw  generator: 
Masuritc  I'.xplosive  Company.  Sharon.  Pa.,  two  8.5-hp  motors;  Pcnn 
Boiler  Works.   Eric.   Pa.,  one   switchboard :    T    C    Stearns    Bnffalo, 


X.  Y.,  one  s-hp  motor ;  Union  Ice  Company.  Erie.  Pa.,  one  30-kw  gen- 
erator; L'nited  States  Mint.  Philadelphia.  Pa.,  five  special  vertical 
motors;  H.  F.  Watson  &  Company.  Erie,  Pa.,  one  25-kw  generator; 
Watson  &  Stillman.  one  18.5-kw  generator ;  A.  C.  Welchans,  Lan- 
caster, Pa.,  two  85-kw  generators  with  switchboard  and  motors. 

THE  XORTHEASTERX  TELEPHOXE  COMPAXY.  of  Port- 
Ir.nd.  Me.,  has  placed  an  order  with  the  Automatic  Electric  Company, 
Chicago,  for  a  switchboard  and  telephones  for  the  new  exchange, 
which  will  be  built  in  the  city  of  Portland.  The  switchboard  will  have 
a  capacity  of  10,000  stations  with  2,500  connected  up  in  the  beginning. 
A  building  site  has  been  purchased  in  the  heart  of  the  city,  and  the 
architects  are  now  in  correspondence  with  the  engineers  of  the  Auto- 
matic Elctric  Company  to  the  end  that  the  exchange  building  shall  be 
best  suited  for  the  automatic  system.  The  Xortheastern  Company 
pnjposes  to  install  a  model  plant.  All  outside  work  will  be  of  the  most 
modern  type;  in  the  business  part  of  the  city  all  cable  will  be  placed 
imderground.  and  the  aerial  work  will  be  of  the  most  durable  char- 
acter. Within  a  radius  of  one  and  one-half  miles  of  the  exchange 
there  is  a  population  of  40.000  people.  The  promoters  of  this  enter- 
prise believe  that  as  soon  as  their  exchange  is  in  working  order  and 
the  people  are  familiar  with  the  service,  the  number  of  subscribers  vnW 
Lc  rapidly  increased  to  3.500  or  4,000. 

HEIXE  BOILER  ORDERS.— The  Heine  Safety  Boiler  Company, 
of  St.  Louis,  whose  Xew  York  offices  are  in  the  Bowling  Green 
Building,  has  just  secured  a  contract  from  Cerveceria  Cuauhtemac, 
Monterey,  for  the  shipment  of  two  boilers  of  250-hp  capacity  each,  for 
installation  in  an  electric  plant  in  that  Mexican  city.  Among  recent 
domestic  orders  is  one  for  1.050  hp  in  three  units  for  the  big  new 
India  Building,  Boston.  Mass..  where  the  equipment  will  be  utilized  in 
connection  with  a  large  lighting  and  general  power  plant.  The  Read- 
ing Cement  Company,  of  Reading.  Pa.,  which  concern  is  building  an 
extensive  plant,  to  be  electrically  operated,  has  ordered  two  350-hp 
Heine  boilers.  The  Jennings  Electric  Light  &  Power  Company,  of 
Jennings,  La.,  has  contracted  for  the  supply  of  a  250-hp  boiler.  The 
Utah  Electric  Light  &  Power  Company,  of  Salt  Lake  City.  Utah,  has 
also  ordered  a  Heine  boiler  of  similar  capacity,  and  the  Philadelphia 
•S:  Lehigh  Valley  Traction  Company  has  requisitioned  for  300  hp  outfit 
for  installation  in  its  Ambler,  Pa.,  plant. 

STOREY  MOTOR  GROWTH— The  Storey  Motor  &  Electric 
Company,  of  Harri.son,  N.  J.,  of  which  Mr.  Henry  E.  Fanshawe  was 
recently  elected  a  director,  is  pushing  matters  actively.  Its  manu- 
fpcturing  department  has  been  placed  under  the  care  of  Mr.  Thos.  J. 
Fay  as  general  manager,  he  having  resigned  from  the  C.  W.  Hunt 
Company.  Mr.  C.  H.  Shum,  formerly  of  the  La  Roche  Company,  ot 
this  city,  and  the  Bcrgmann  Works  in  Germany,  has  been  appointed 
as  electrical  engineer.  He  is  a  Cornell  graduate  of  1895  and  well 
jiosted.  The  company  has  increased  its  machine  tool  equipment  and 
is  experiencing  an  excellent  demand  for  its  product,  orders  being 
many  times  greater  than  last  year.  The  company  are  paying  special 
attention  to  variable  speed  motors  for  direct-driven  tools,  and  in  this 
field  their  contracts  arc  already  abreast  of  their  capacity  for  several 
months  to  come. 

THE  WAGXER-BULLOCK  ELECTRIC  COMPAXY  has 
closed  a  contract  with  the  Stuparich  Manufacturing  Company  to  in- 
stall a  complete  plant  for  the  electrical  operation  of  its  large  photo- 
graphic-mount factory  in  San  Francisco.  A  number  of  direct-current 
motf>rs  will  be  direct-connected  to  the  various  machines.  The  whole 
plant  will  be  operated  under  the  system  upon  which  the  Bullock 
I'-iectric  Manufacturing  Company  holds  patents.  A  50-kw  generator, 
belted  to  a  loo-hp  Xordberg-Corliss  engine,  will  supply  current  for 
the  operation  of  the  motors. 

GOVFRXMEXT  COXTRACTS  OPEN —Proposals  will  be  re- 
ceived until  Saturday.  December  20.  for  furnishing  engines,  generators, 
boilers,  etc..  for  a  complete  electrical  power  plant  for  the  Frankford 
.•\r.senal.  Philadelphia.  Pa.  Major  Frank  Heath  is  in  charge  of  the 
work.  Proposals  will  be  received  at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington.  D.  C  .  until  December  16  for 
the  navy  yard.  Mare  Island.  Cal..  for  a  quantity  of  trnns formers,  elec- 
tric cable,  etc.  for  the  training  station.  San  Francisco.  Cal. 

GATES  AFTER  B.XRBADOES  LIGHTIXG  COXCESSIOXS  — 
I'ranchi.scs  arc  being  sought  with  a  view  to  the  construction  of  plants 
to  light  the  luincipal  towns  in  Barbadoes.  British  West  Indies.  It  is 
reported  that  parties  are  now  on  the  spot  in  the  interests  of  John  W. 
(iaies  and  his  friends.  Two  of  the  towns  from  which  concessions 
arc  sought  are  Bridgetown,  having  a  jKipuIation  of  about  22.000.  and 
Sperghstown.  which  has  about  2.000  inhabitants. 

CONTRACTS  PEXDIXG  FOR  XICARAGUAX  ROAD— Coii- 
iracts  arc  about  to  be  let  by  T.  H.  Davis,  the  manager  for  an  electric 
road  in  Rivas.  Xicaragna.  which  is  styled  the  C«>mpania  de  Tranvia  de 
Rivas.     Rivas  has  a  population  of  about  9.000. 

ELECTRIC  TRACTIOX  FOR  GRAXADA.— The  Compania  dc 
Tranvias  de  Granada,  of  Granada.  Xicaragna,  is  to  be  converted  from 
a  horse  to  an  electric  road,  and  will  be  considerably  extended. 
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MESSRS.  QUEEN  &  COMPANY,  Philadelphia,  sold  recently  to 
a  representative  of  the  Japanese  Government  one  of  their  X-ray  ma- 
chines for  a  rather  novel  purpose.  The  government  representative 
who  placed  the  order  explained  that  in  the  governmental  mints  in 
Japan  they  coin  a  great  many  gold  dollars,  and  the  government  has 
suffered  considerable  loss  in  the  past  through  dishonest  employees 
swallowing  gold  dollars  and  carrying  them  out  of  the  mint  "in  their 
little  insides."  The  X-ray  apparatus  wjll  be  used  to  examine  em- 
ployees as  they  depart  from  the  mint  daily,  and  will,  of  course,  reveal 
the  presence  of  any  dollars  which  may  be  in  the  man's  stomach  at  the 
time.  It  is  not  proposed  to  put  every  employee  through  this  examina- 
tion each  time  he  leaves  the  mint,  but  it  will  be  done  from  time  to 
tnne,  unexpectedly,  and  any  employee  will  be  liable  at  any  time  to  be 
called  up  for  the  X-ray  examination.  In  this  way  the  government 
hopes  to  inculcate  in  its  employees  the  fear  of  detection  which  will 
prevent  the  form  of  theft  referred  to.  Possibly  the  same  ingenious 
idea  could  be  applied  in  South  Africa  to  diamond  stealing  by  the  black 
laborers  at  the  mines. 

DEVELOPMENT  AT  CORSICANA,  TEX.— The  Corsicana 
(Tex.)  Gas  &  Electric  Company  is  installing  a  new  plant.  The  system 
is  to  be  three-phase  alternating-current,  the  arc  lights  to  be  run  from 
the  main  three-phase  generators  through  series  transformers  and  of 
tlie  enclosed  arc  type.  There  will  be  three  150-kw  three-phase  2,300- 
volt  generators  direct-connected  to  tandem  compound  automatic  en- 
gines of  225  hp  each,  three  175-hp  water- tube  boilers,  feed-water 
heaters,  etc.,  entirely  new.  The  electrical  apparatus  will  be  furnished 
b}  the  General  Electric  Company,  the  engines  by  the  Russell  Com- 
pany, of  Massillon,  Ohio,  and  the  boilers  by  the  Stirling  Company,  of 
Barberton,  O.  The  entire  lines  over  the  city  are  being  recon- 
structed with  new  poles  and  new  copper.  Mr.  F.  N.  Drane,  the  pres- 
ent manager  of  the  Corsicana  Gas  &  Electric  Company,  is  actively 
engaged  developing  the  new  plant. 

MORE  NIAGARA  POWER.— A  new  factor  in  the  power  develop- 
ment at  Canadian  Niagara  has  presented  itself  by  the  application  of  a 
new  syndicate  for  a  franchise  to  develop  power  in  Victoria  Park.  To 
all  indications  this  latter  company  aims  to  be  thoroughly  Canadian,  for 
it  is  to  be  organized  by  Canadians,  Canadian  capital  is  to  be  used,  and 
the  power  is  to  be  sold  in  Canada  for  use  by  Canadians.  This  is  the 
substance  of  a  statement  made  by  Frederic  Nicholls,  director  of  the 
Canadian  General  Electric  Company,  who  is  interested  in  the  syndi- 
cate, as  is  also  William  Mackenzie,  president  of  the  Toronto  Railway. 
The  application  is  being  considered  by  the  government  and  the  park 
commissions.  If  granted,  it  is  understood  the  company  would  erect  a 
pcwer  station  at  the  water's  edge  in  the  gorge  below  the  prospective 
plant  of  the  Ontario  Power  Company. 

TO  BUY  EQUIPMENT  FOR  MEXICO.— Mr.  Harold  J.  Ross, 
of  the  City  of  Mexico,  is  now  in  New  Y^ork  for  the  purpose  of  letting 
contracts  for  the  equipment  of  an  electric  transmission  plant  near  the 
town  of  San  Martin,  Texmelucan,  in  the  State  of  Puebla,  Mexico. 
It  is  proposed  to  utilize  the  power  of  a  large  waterfall  on  the  hacienda 
owned  by  Monseiior  Guillow,  the  archbishop  of  Oaxaca.  The  initial 
capacity  of  the  plant  will  be  500  hp.  The  power  will  be  transmitted 
to  Texmelucan,  which  is  situated  about  10  miles  distant.  The  energy 
will  also  be  used  to  operate  cotton  mills  and  other  industrial  plants  in 
the  vicinity.  Later  on  a  larger  amount  of  power  will  be  generated 
for  transmission  to  Tlaxcala  and  to  the  haciendas  located  between 
San  Martin,  Texmelucan  and  the  city  of  Puebla. 

APPARATUS  FOR  BRITISH  COLLIERIES.— American  elec- 
trical machinery  is  to  be  installed  on  an  extensive  scale  in  several 
of  the  more  important  English  and  Welsh  collieries,  contracts 
having  lately  been  closed  with  the  Westinghouse  interests,  which 
Avill  represent  an  expenditure  of  considerably  over  $1,000,000.  The 
principal  contract  calls  for  a  4,000-lip  plant  to  be  erected  in  the  col- 
lieries of  the  Staveley  Coal  &  Iron  Company,  of  Chesterfield,  Eng- 
lish Midlands.  Another  important  contract  has  been  secured  from 
the  Sneyd  Colliery  Company  at  Burslem,  Staffordshire,  where  a 
1.500-hp  equipment  will  be  utilized.  The  Byers  Green  Colliery,  at 
Auckland,  north  of  England,  will  also  have  an  extensive  American 
electric  coal-cutting  equipment. 

MORE  NIAGARA  POWER.— A  new  factor  in  the  power  develop- 
of  the  City  of  Mexico,  has  acquired  a  concession  for  the  purpose  of 
constructing  a  hydraulic  plant  on  the  River  Atoyac,  located  near 
Cordoba,  in  the  State  of  Vera  Cruz.  The  franchise  permits  of  the 
utilization  of  11,000  liters  per  second.  All  the  material,  etc.,  rendered 
necessary  for  the  construction  and  equipment  of  the  plant  is  to  be  ad- 
mitted into  Mexico  free  of  duty.  Thomas  Braniff,  Jr.,  also  of  the 
Mexican  capital,  has  secured  a  concession  for  the  erection  of  a 
water  power  plant  on  the  River  Blanco,  located  in  the  Canton  of 
Orizaba,  in  the  State  of  Vera  Cruz.  The  concession  provides  for  the 
use  of  29.000  liters  of  water  every  second. 

MACHINE  TOOLS  FOR  SOUTH  AFRICA.— Young  &  Park, 
Inc..  of  45  Broadway,  New  Y'ork.  are  at  present  filling  some  fair- 
sized  contracts  for  machine  tools,  etc.,  for  shipment  to  South  Africa. 


'I'hrough  this  firm,  VVm.  Sellers  &  Company,  of  Philadelphia,  have 
secure<i  an  order  for  planers,  the  Hendley  Machine  Company,  of  Tor- 
mgton,  Conn.,  is  furnishing  large  lathes,  the  J.  A.  Fay  &  Egan  Com- 
pany, of  Cincinnati,  O.,  have  got  orders  for  wood  working  machinery, 
etc.,  and  Cox  &  Sons,  of  Philadelphia,  are  about  to  make  shipment  of 
some  screwing  machines.  Young  &  Park  are  now  figunng  on  some 
large  lots  of  centrifugal  pumps  for  shipment  to  Johannesburg. 

ELECTRICAL  GOODS  FOR  EGYPT.— Mr.  Selim  Chaker,  of 
Cairo,  Egypt,  who  handles  .American  machinery  for  the  Egyptian, 
Soudanese  and  Palestine  markets,  is  now  in  the  United  States.  He 
has  placed  a  large  contract  with  the  Elliott  &  Hatch  Book  Typewriter 
Company,  of  256  Broadway,  New  York,  for  machines  which  will 
write  in  Arabic  characters.  Mr.  Chaker  is  on  the  lookout  for  elec- 
trical goods,  etc.  He  is  a  guest  at  the  Stevens  House,  2^  Broadway. 
Accprding  to  present  arrangements,  he  will  be  here  for  a  month  at 
least. 

TH.'=:  BOSTON  TELEPHONE  SELECTOR  COMPANY  has 
incorporated  under  the  laws  of  the  State  of  Maine,  to  manufacture 
the  Mayberry-Holmes  party  line  system.  The  offices  of  the  company 
arc  at  183  Essex  Street,  Boston,  and  its  officers  are  as  follows :  Watson 
M.  Holmes,  president;  F.  E.  Mayberry,  vice-president  and  electrician; 
N.  L.  Johnson,  secretary  and  treasurer.  This  company  has  recently 
equipped  an  exchange  at  Hoosick  Falls,  N.  Y.,  with  a  250  line  capacity, 
120  lines  of  which  are  installed. 

CONTRACTS  FOR  JAPANESE  PLANTS.— Some  very  im- 
portant contracts  for  electrical  equipment,  etc.,  will  be  placed  within 
the  next  few  days,  in  connection  with  Japanese  electric  traction  and 
lighting  projects,  by  Mr.  A.  L.  Bagnall,  of  the  .American  electrical 
engineering  and  contracting  firm  of  Bagnall  &  Hil'.es,  of  Y'okohama, 
who  has  just  arrived  in  New  York.  Mr.  Bagnall  is  making  his  head- 
quarters at  the  offices  of  the  New  York  Insulated  Wire  Company,  114 
Liberty  Street. 

THE  MECHANICAL  BOILER  CLEANER  COMPANY',  manu- 
facturers of  the  Garrigus  mechanical  boiler  cleaner,  reports  an  order 
just  received  for  eleven  cleaners  from  the  Milwaukee  Electric  Railway 
&  Light  Company.  This  is  the  fourth  order  received  from  that  com- 
pany, and  is  a  favorable  indication  of  the  merit  of  this  invention.  Mr. 
W.  R.  Mason  is  the  sales  manager  for  this  company,  with  offices  at 
413  Western  Union  Building,  Chicago. 

NEW  MANHATTAN  CARS.— The  Manhattan  Railway  Company 
has  closed  a  contract  with  the  Wason  Manufacturing  Company,  of 
Springfield,  Mass.,  for  sixty  cars  of  a  new  type.  They  are  to  be  much 
heavier  than  those  now  in  use  in  the  company's  lines  and  will  be 
equipped  with  Westinghouse  air  brakes.  This  contract  is  entirely  in- 
dependent of  the  order  for  250  cars  upon  which  the  Wason  Company 
has  been  at  work  for  several  months. 

TUXEDO  LIGHTING  PLANT.— The  New  York  electrical  engi- 
neering and  contracting  firm  of  Sanderson  &  Porter  have  been  com- 
missioned by  the  Tuxedo  Electric  Light  Company,  of  Tuxedo,  N.  Y., 
to  draw  up  plans  for  an  extension  of  the  company's  plant.  The 
present  equipment  consists  of  Babcock  &  Wilcox  boilers.  General 
Electric  Company's  belted  generators  and  Fishkill  tandem  compound 
condensing  Corliss  engines. 

DURBAN  ROAD  TO  BE  EXTENDED.— The  Durban  municipal 
electric  traction  system,  which  is  mostly  operated  with  American 
equipment,  is  to  be  extended  from  that  South  African  city  to  Syden- 
ham, one  of  the  old  suburbs.  The  British  electrical  engineering  and 
contracting  firm  of  Macartney,  McElroy  &  Company.  Limited,  whose 
New  York  offices  are  i.i  the  Havemeyer  Building,  is  reported  to  be 
after  the  contract. 

WATER-POWER  PLANT  TO  LIGHT  AMECA.  MEXICO.— 
Contracts  are  shortly  to  be  let  for  the  equipment  of  a  hyd  aulic  plant, 
which  is  to  be  constructed  on  the  hacienda  de  la  Estaizuela  in  the 
State  of  Guadalajara,  Mexico,  for  the  purpose  of  generating  and  trans- 
mitting energy  to  light  the  city  of  Ameca,  which  place  has  a  population 
<^t  about  12,000.  The  transmission  line  will  be  about  10  miles  in 
length. 

SEPARATORS  FOR  JOHANNESBURG  ELECTRIC  PLANT. 
— The  Goubert  Manufacturing  Company,  whose  offices  are  in  the 
Singer  Building,  Liberty  Street  and  Broadway,  has  secured  a  con- 
tract from  Young  &  Park,  Inc.,  whose  offices  are  in  Aldrich  Court.  45 
Broadway,  for  two  large  separators,  to  be  mstalled  in  an  electrical 
plant  now  under  construction  in  Johannesburg.  South  Africa. 

ANOTHER  MEXICAN  ELECTRIC  TRACTION  PROJECT.— 
It  is  proposed  to  convert  the  horse  tramways  in  the  city  of  San 
Luis  Potosi,  Mexico,  into  an  electric  traction  system.  The  existing 
lines  are  about  13  miles  in  length.  The  equipment,  etc.,  will  be 
purchased  in  the  LTnited  States. 

LARGE  LONDON  PUMP  CONTRACT.— William  E.  Quimby, 
Incorporated,  is  figuring  on  a  big  contract  for  pumping  equipments,  ■ 
intended   to   be   installed   in   a   large   electrical   plant   in   the   British 
metropolis. 
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KX  PORTS  OF  ELECTRICAL  MATERIAL.— The  following 
are  the  exports  of  electrical  material  and  machinery  from  the  port 
of  New  York  for  the  week  ended  November  15:  Argentine  Re- 
public—20  \,'r:u-.  niaterial,  $195.    Antwerp — 36  pkgs.  material,  $2,549; 

I  j,  $62.  Berlin— 8  pkgs.  machinery,  $577.  Bristol— 
3  J,  y,  $160.  British  East  Indies— 2  pkgs.  machinery, 
$58.  hriiish  Australia— 69  pkgs.  machinery,  ^3J77 ;  38  pl«gs.  ma- 
terial, $2,231.  British  Possessions  in  Africa — 23  pkgs.  material, 
$1,970.  British  West  Indies — 14  pkgs.  material,  $294.  Central 
America— 18  pkgs.  material,  $699.  Cuba— 41  pkgs.  material,  $449. 
Canary  Islands— 3  pkgs.  material,  $60.  Chili— 60  pkgs.  material, 
$1472.  Dutch  East  Indies— i  pkg.  material,  $15.  Ecuador— 2  pkgs. 
material,  $23.  Genoa— 12  pkgs.  machinery,  $600.  Hamburg— 
12  pkgs.  machinery,  $900;  29  pkgs.  material,  $3,561.  Havre 
—  14  pkg.s.  maicrial,  $337.  Liverpool  —  272  pkgs.  machinery, 
$25,089;  32  pkgs.  material,  $2,150.  Leeds— 3  pkgs.  material. 
$104.  London— 119  pkgs.  machinery.  $2,619;  81  pkg».  material, 
$6,489.  Lisbon— I  pkg.  material,  $8.  Mexico — 232  pkgs.  material, 
$2,526;  I  pkg.  machinery,  $2,160.  Nova  Scotia — 14  pkgs.  machinery, 
$523  Newfoundland— 2  pkgs.  material,  $83.  Rotterdam— 16  pkgs. 
machinery,  $^j86.  Soutliampton— 22  pkgs.  material,  $2,023.  San 
Doming*; — 72  pkgs.  material.  $508.  WibQrg— 2  pkgs.  machinery, 
$1,130.  ExiK)rts  for  the  week  ended  Nov.  29:  -\niwerp — 62  pkgs. 
material,  $2,308;  5  pkgs.  machinery,  $130.  British  Possessions  in 
Africa — 31  pkgs.  machinery,  $1,100.  British  West  Indies — i  pkg.  ma- 
chinery, $100.  Bremen — i  pkg.  material,  $200.  Brussels — 35  pkgs. 
machinery,  $2,000.  British  Guiana — 14  pkgs.  material,  $400.  Birken- 
head—1  pkg.  machinery,  $75.  British  East  Indies — 31  pkgs.  material, 
$4X)69.  Berlin — 5  pkgs.  material,  $1,080;  i  pkg.  machinery,  $68. 
Chili — 6  pkgs.  material,  $408.  Central  America — 170  pkgs.  material, 
$1,662;  31  pkgs.  machinery',  $722.  China — i  pkg.  machinery,  $58;  1 
pkg.  material,  $20.  Copenhagen — 46  pkgs.  machinery,  $3,650.  Cuba — 
81  pkgs.  mr.tcrial.  $2,202.  Ecuador — 8  pkgs.  material,  $172;  i  pkg. 
machinery,  $65.  Glasgow — 3  pkgs.  material,  $115  ;  63  pkgs.  machinery, 
^7,890.  Genoa — 21  pkgs.  material,  $750.  Havre — i  pkg.  machinery, 
$75;  7  pkgs.  material,  $269.  Hong  Kong — 6  pkgs.  machinery,  $225. 
liamluirg — 10  pkgs.  material,  $270.  Japan — 46  pkgs.  material,  $13,292  ; 
25  pkgs.  machinery,  $5,979.  Kirkcaldy — 6  pkgs.  machinery.  $1,175. 
Liver|K»ol — 318  pkgs.  material.  $25,367.  London- 78  pkgs.  material, 
$5,826.  Madrid — i  pkg.  machinery,  $42.  Manchester — 235  pkgs.  ma- 
chinery, $28,123;  16  pkgs.  material,  $1,423.  Mexico — 97  pkgs.  ma- 
terial. $2,321;  41  pkgs.  machinery,  $2,767.  Naples — 6  pkgs.  material, 
$250.  Newfoundland — 7  pkgs.  material.  $262.  Odessa — 3  pkgs.  ma- 
chinery, $1,000.  Philippine  Islands — 17  i)kgs.  material,  $1,418.  Peru — 
21  pkgs.  material,  $808.  Stockholm — i  pkg.  material,  $10;  i  pkg.  ma- 
chinery, $34.  Southampton — 28  pkgs.  material,  $948  Siam — 75  pkgs. 
material,  $5,010.  St.  Petersburg — i  pkg.  machinery.  $400.  U.  S. 
Colombia—^  pkgs.  material,  $185.     Venezuela— 26  pkgs.  material,  $156. 

THE  SPRAGUE  ELECTRIC  COMPANY  is  receiving  many 
orders  for  its  direct-current  ajiparatus,  and  reports  among  recent  sales 
the  follrjwing:  Twenty  200-kw  turbine  generators,  three  75-kw  gen- 
erators and  four  20-kw  generators  to  the  De  Laval  Steam  Turbine 
Company,  Trenton,  N.  J.;  one  2fX)-kw  belted  type  and  one  20O-k\v 
engine  type  generator  to  H.  O.  Wilbur,  Philadelphia  ;  one  200-kw  en- 
Kine-lype  generator  to  the  Otis  Elevator  Company.  Yonkers ;  one 
200  kw  belted-type  generator  to  W.  D.  I-wart.  Chicago;  one  40-kw  and 
two  35-kw  l)cltr<l-lypc  generators  to  the  Criterion  Hotel.  New  York; 
one  75-kw  belled  type  generator  to  C.  Poyet,  New  York  ;  one  50-kw 
belled  type  generator  to  the  .American  Express  Company.  Chicago; 
two  3-hp  round-type  motors  to  the  West  End  Theatre,  New  York ; 
eight  8-kw  generators,  six  5-hp  and  four  l-hp  motors  to  the  Fischer 
Motor  Vehicle  Co.,  Hoboken.  N.  J.;  one  40-bp  medium-speed  motor 

I I  J.  I*.  Perkins  ("(injpany.  Brooklyn  ;  one  16-hp  motor  to  L.  W.  Pond 
Machinery  &  KouuUry  Crtmpany.  Worcester,  Mass. ;  one  40-hp  bcltcd- 
typc  motor  to  Mieble  Printing  Press  Manufacturing  Company.  Ch»- 
c.igo;  two  20-hp  motors  to  the  Sigourney  Tool  Company.  Hartford, 
Conn.;  one  17-bp  motor  to  the  Martiniejue  Apartment  House.  New 
York  ;  two  electric  hoists  to  the  Pbrrnix  Iron  Works,  Phrcnixville, 
Pa.;  one  electric  hoist  t(»  I^nndis  Tool  Company,  Geiscr  Station.  Pa.; 
one  electric  hoist  to  the  .American  Car  &  Foundry  Company,  Berwick, 
Pa. :  one  electric  hoist  to  Scranfon  Supply  &  Machinery  Company, 
Scranton.  Pa  .  and  one  electric  hoist  to  Pond  Machincrv  &•  Tool  Com- 
|Mny.  Plainfield,  N.  J. ;  two  electric  hoists  to  Michigan  Alkali  Com- 
pany. Wyandotte.  Mich. 

THF.  MONTFREY,  MFX.  STREET  R.MLWAY  COMPANY, 
which  concern,  as  already  noted  in  these  columns,  has  been  formed 
wilh  .American  capital  for  the  purpose  of  constructing  and  operat- 
ing an  electric  traction  system  in  the  city  of  Monterey,  Mexico,  has 
purchased  the  Ferrocarriles  Urbano  de  Monterey  "Empresa  Mcxi- 
catia."  which  operated  the  principal  horse  tramways  in  Monterey. 
With  the  lines  recently  acquired,  the  .American  interests,  who  are 
represented  by  the  banking  house  of  Sperry,  Jones  &  Company,  of 
Baltimore.  Md..  have  now  control  over  70  miles  of  road.  T He  con- 
version to  electric  motive  power  will  be  prcKceded  with  immediatelv 


and  will  mean  an  expenditure  of  at  least  $5,000,000.  The  Empresa 
road  was  purchased  for  $252,000.  All  the  material  and  equipment  will 
be  purchased  in  the  United  States.  A.  W.  McLimont,  the  chief 
engineer  and  general  manager  of  the  Monterey  Street  Railway  Com- 
pany, will  arrive  in  New  York  Monday  to  place  contracts.  While 
here  he  will  make  his  headquarters  in  the  Washington  Life  Building, 
141  Broadway.  In  the  meantime  a  contract  valued  at  about  $10,000 
for  line  construction  work,  tools,  etc.,  has  been  awarded  to  the  New 
York  Hardware  Company,  of  54  Stone  Street,  New  York.  The 
Monterey  system  will  be  a  double-track  one. 

IMPORTS  OF  MANUFACTURING  MATERIAL— The  activity 
cf  the  manuf-icturers  of  the  United  States,  measured  by  the  figures  of 
ipiports  of  manufacturers'  materials  and  exports  of  manufactured 
ai tides,  is  greater  than  ever  before.  Imports  of  manufacturers'  ma- 
terials in  the  ten  months  ending  with  October,  1902,  are,  as  shown  by 
the  figures  of  the  Treasury  Bureau  of  Statistics,  365  million  dollars, 
against  201  million  dollars  in  the  corresponding  months  of  1896,  274 
millions  in  the  corresponding  months  of  1899,  and  319  millions  in  the 
corresponding  months  of  looi.  The  imports  of  manufacturers'  ma- 
terials in  ten  months  of  1902,  therefore,  are  15  per  cent  higher  than 
those  of  1901.  the  highest  record  heretofore,  and  more  than  30  per 
cent,  in  excess  of  the  figures  for  the  corresponding  months  of  1896. 
On  the  other  hand,  exports  of  manufactures  are  also  larger  than  those 
of  any  preceding  ten  months'  period,  with  the  single  exception  of  1900, 
showing  an  increase  of  15  million  dollars  over  the  total  for  the  ten 
months  of  1901,  and  being  actually  more  than  double  the  figures  for 
the  corresponding  months  in  1895. 

INSTRUMENTS  FOR  JAPANESE  NAVY,  ETC.— Foote,  Pier- 
son  &  Company, of  82-84  Fulton  Street.  New  York,  have  secured  a  con- 
tract from  the  Japanese  Government  for  special  electrical  instruments 
foi  the  navy  department.  An  order  has  also  been  received  from  the 
same  government  for  recording  instruments,  to  be  used  in  connection 
with  wireless  telegraphy.  The  United  States  Government  has  al- 
lotted a  contract  to  the  Fulton  Street  concern  for  electrical  tidewatre 
indicating  devices  for  automatically  recording  the  range  of  the  tide  at 
various  coast  fortifications.  Substantial  orders  are  also  to  hand  for 
Argus  lightning  arresters  for  use  in  connection  with  aerial  under- 
ground and  submarine  cables. 

MEXICAN  LIGHTING  PLANT  TO  BE  ENLARGED.— The 
Postosina  Electric  Company,  of  San  Luis.  Mexico,  which  was  for- 
merly known  as  the  San  Luis  Potosi  Electric  Company,  is  about 
to  award  contracts  for  .he  enlargement  of  its  plant,  which  is  at  present 
equipped  with  a  500-kw  alternating-current  generator,  belted  to  a 
750-hp  engine,  both  built  by  the  Westinghouse  interests.  The  addi- 
tions will  involve  the  installation  of  a  i,ooo-kw  equipment.  Sander- 
son &  Porter,  31  Nassau  Street,  New  York,  have  been  retained  as 
consulting  engineers  by  the  Mexican  company. 

OCTOBER  EXPORTS  show  a  decided  tendency  toward  recovery 
from  the  depression,  due  largely  to  the  short  corn  crop  of  last  year 
and  reduced  foreign  demand  for  other  brcadstuflfs.  The  total  ex- 
ports for  October  were  larger  than  those  of  any  preceding  month 
in  the  history  of  our  commerce,  except  October  and  December,  1900, 
and  October,  1901.  The  following  shows  the  October  exports  in 
each  year,  from  1895  to  1902:  1895.  $87,090,972;  1896,  $113,516,586; 
1897,  $111,744,517;  1808,  $118,619,563;  1899,  $125,966,527;  1900.  $163,- 
389,680;  1901,  $145,659,415;  1902,  $143,179,752- 

THE  DE  LAVAL  STEAM  TURBINE— Curtiss-Crippen  Engi- 
neering Company  has  opened  an  office  in  1232  Monadnock  Block, 
Chicago,  in  charge  of  L.  F.  Mahler,  who  was  formerly  a  constructing 
engineer  for  the  De  Laval  steam  turbine  in  Europe.  Mr.  Mahler  also 
represents  the  allied  company,  the  New  York  Electric  Headlight  & 
Train  Lighting  Company,  which  uses  the  De  Laval  turbines  for  train 
lighting  and  electric  locomotive  headlights.  The  Pennsylvania  com- 
p;iny  now  has  one  train  of  the  limited  service  equipped  wilh  a  turbine 
driven  lighting  unit. 

ESCHER,  WYSS  &  CO..  of  Zurich.  Switzerland,  have  been 
awarded  a  contract  to  build  three  new  turbines  for  the  Canadian  Ni- 
agara Power  Company.  Each  wheel  will  be  of  lo.ooo-hp  capacity, 
;.nd  it  is  understood  will  be  of  similar  pattern  to  the  wheels  installed 
by  the  Niagara  Falls  Power  Company  in  wheel-pit  No.  2.  which  are  of 
the  Francis  or  inward  discharge  type.  The  new  turbines  are  to  be 
delivered  the  latter  part  of  next  year. 

MOTORS,  ETC..  FOR  MEXICAN  TRANSMISSION  PLANT. 
--Rossiter.  MacGovcrn  &  Company.  141  Broadway,  is  about  to  let  con- 
tacts for  motors,  etc..  to  be  used  in  connection  with  the  Toluca, 
Mexico,  power  transmission  scheme. 

THE  MEXICAN  TRAMWAYS  COMPANY.  LTD..  of  the  City 
cf  Mexico,  contemplate  still  another  extension.  It  is  now  proposed 
to  extend  the  lines  to  Texcoco.  which  will  mean  the  construction  of 
nearlv  20  miles  of  track. 
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BIRMINGHAM,  ALA.— The  People's  Home  Telephone  Company  has  pe- 
titioned   for   the  right   to    increase   its   rates. 

MENA,  ARK. — The  Kizcr  Telephone  Company  has  been  incorporated  with 
a  capital  stock  of  $50,000.  It  proposes  to  build  and  operate  telephone  lines 
in  the  counties  of  Miller,  Little  River,  bevier,  Howard  and  Polk.  A.  J. 
Kizer    is   president. 

ATLANTA,  GA. — The  Southern  Bell  Telephone  Company  has  begun  work 
on  a  $35,ooo-annex.     Accommodations  will  be  provided  for  10,000  telephones. 

WAYNESBORO,  GA. — The  Augusta  Telephone  and  Electric  Company  will 
install  a  new  Strowger  telephone  exchange  in  Waynesboro,  starting  with 
about  100  telephones. 

BOISE,  IDAHO. — The  Independent  Telephone  Company  announced  that  the 
New  Placerville  line  is  in  service.  This  gives  two  independent  company  lines 
to  Placerville. 

LEWISTON,  IDAHO. — The  work  of  surveying  for  the  new  telephone  line 
■down  Snake  River,  from  the  Imnaha  to  Lewiston,  has  been  given  to  McCul- 
lough  &  Doughty. 

EVANSVILLE,  IND.— The  franchise  of  the  Cumberland  Telephone  Com- 
pany in  this  city  having  expired  and  the  company  given  official  notice  three 
months  ago  to  vacate  the  streets  and  alleys,  it  now  comes  forward  and  proposes 
that  the  question  of  a  new  franchise  be  submitted  to  a  board  of  three  mem- 
bers and  on  its  decision  a  new  lease  be  written. 

BONEPARTE,  I  A.— The  Union  Telephone  Company  is  extending  its  line 
from  this  city  to   Harrisburg  township. 

SLOAN,  lA. — The  Sloan  Telephone  Company  has  been  organized  here  with 
a  capital  stock  of  $3,000.     W.  D.  Buckley  is  president. 

WATERLOO,  lA. — Representatives  of  sixteen  independent  telephone  com- 
panies met  here  recently  and  formed  the  Northeastern  Iowa  Independent 
Telephone  Association.  The  object  of  the  association  is  to  secure  better  con- 
nections   and   to   regulate    the    toll    rates    for    the    different   lines. 

DES  MOINES,  lA. — The  Hawkeye  Telephone  Company  is  stringing  800 
miles  of  copper  wire  from  this  city  to  surrounding  towns  on  four  different 
routes.  Of  this  line,  400  miles  is  to  be  used  by  the  Hawkeye  Company.  The 
other  400  miles  will  be  leased  by  the  Weare  Commission  Company.  The  latter 
will  be  independent  service,  serving  offices  which  the  Weare  Company  will 
open  in  twenty-four  towns  surrounding  Des  Moines. 

FRANKFORT,  KY. — The  Owenton  Telephone  Company  has  been  incor- 
porated; capital,  $7,500.  J.  W.  Counvach,  J.  Gayle  and  J.  A.  Johnsofl  are  the 
incorporators. 

HOPKINSVILLE,  KY. — The  Cumberland  Telephone  Company  has  let  the 
contract  for  a  new  exchange  and  office  building  at  this  place  which  will  cost 
about  $15,000. 

COLDWATER,  MICH.— The  Himebaugh  Telephone  line  will  be  extended 
to    Coldwater. 

GRAND  RAPIDS,  MICH.— The  Citizens'  Telephone  Company  has  in- 
creased  its   capital  stock  to   $2,000,000. 

SAGINAW,  MICH.— The  Valley  Telephone  Company,  of  Saginaw,  Flint 
and  Bay  City,  has  completed  a  contract  with  the  Alma  Telephone  Company 
to  construct  a  line  from  Flint  to  Holly  and  to  connect  there  with  the  Alma 
Company.  At  the  same  time  it  will  connect  with  the  Oakland  Telephone  Com- 
pany, and  by  that  means  Oakland  County  will  have  independent  connection 
with  the  northern  part  of  the  State. 

JACKSON,  MICH. — The  Jackson  plant  of  the  Citizens'  Telephone  Com- 
pany has  been  placed  in  operation  with  1,000  subscribers  connected  up.  The 
board  has  a  capacity  for  1,600  lines.  The  plant  originally  belonged  to  the 
Federal  Telephone  Company,  of  Cleveland,  and  that  company  still  maintains  a 
heavy  interest  in  it,  although  the  control  was  sold  some  time  ago  the  Citizens' 
Telephone  Company,  of  Grand  Rapids. 

MINNEAPOLIS,  MINN.— The  Twin  City  Telephone  Comapny  has  opened 
its  new  building  at  Cedar  and  Eighth  streets,  St.  Paul.  Thousands  of  people 
were  shown  through  the  building,  every  department  of  which  was  open  to  the 
public  in  the   afternoon   and  evening. 

WATER  VALLEY,  MISS.— The  Cumberland  Telephone  Company  is  estab- 
lishing a  local  exchange.     Long-distance  connections  have  been  made. 

HELENA,  MONT.— Dr.  Emil  Dorn,  of  Chicago,  has  applied  for  a  fran- 
chise  for  the   construction  and   operation   of  a   telephone   system   in  Helena. 

OMAHA,  NEB. — The  Nebraska  Telephone  Company  has  been  granted  a 
franchise  in  this  place. 

FAIRMONT,  NEB. — A  franchise  has  been  granted  to  John  Barsby,  of  this 
city,  and  C.  H.  Brown,  of  Grinnell,  la  ,  to  construct  and  operate  an  inde- 
pendent   telephone    system    here. 

OG.\LLALA,  NEB.— The  stockholders  of  the  Ogallala  &  Kej  stone  Tele- 
phone company  have  elected  the  following  officers:  President,  Hugh  Carna- 
han;  treasurer,  Malcolm  MacLean;  secretary,  W.  A.  Barnard;  board  of  di- 
rectors, J.  J.  McCarthy,  W.  Davison,  M.  MacLean  and  H.  Carnahan. 

MIDDLETOWN,  N.  Y.— The  Farmers'  Union  Telephone  Company,  of 
Sussex,  N.  J.,  has  completed  its  line  to  Johnsons.  From  there  the  line 
will  be  built  to  this  city  by  the  way  of  Slate   Hill. 

TROY,  N.  Y. — The  Commercial  Union  Telephone  Company  has  been  in- 
corporated here  for  the  purpose  of  effecting  a  consolidation  of  the  independent 
telephone  lines  throughout  the  State,  and  subsequently  to  instal  telephone 
systems  in  cities  and  towns  in  which  no  independent  lines  now  exist.  The 
ramifications  of  the   new  company's  lines  will  extend  as  far  west  as  BufiFalo, 


as  far  north  as  Montreal,  and  as  far  east  as  Rutland,  Vt.  The  new  company 
will  operate  in  the  cities  and  villages  of  Renssalaer,  Saratoga,  Washington, 
Warren  and  Essex  counties,  and  in  cities  and  villages  of  adjoining  States. 
The  capital  stock  is  $10,000,  and  the  directors  for  the  first  year  are:  John  T. 
Christie,  William  C.  Geer,  Cornelius  V.  Collins,  William  Connors,  Stephen 
C.  Medbery,  Peter  McCarthy,  William  D.  Mahony,  James  H.  Qadwell  and 
W.  L.  Burk.  All  of  these  are  Troy  men,  except  Mr.  Medbery,  whose  resi- 
dence is  given  as  Ballston,  and  Mr.  Burk,  who  is  a  resident  of  Glens  Falls. 

WILMINGTON,  N.  C— Work  of  placing  the  local  telephone  wires  of  the 
Bell  Company  underground  has  been  commenced. 

ASHEVILLE,  N.  C. — The  Asheville  Independent  Telephone  Company  pro- 
poses to  build  a  new  telephone  exchange  in  Hendersonville,  X.  C.,  and  the 
material  has  been  ordered.  It  is  said  that  the  Bell  Company  had  intended  to 
•'t  in  exchange  if  sufficient  encouragement  was  offered. 

CRAYTON,  OHIO. — A  new  telephone  exchange  is  being  installed  at  this 
place. 

PORTSMOUTH,  OHIO.— The  Portsmouth  Home  Telephone  Company  will 
build  3  line  from  FuUerton  up  Tygart  Valley  to  Tygart. 

TIPPECANOE  CITY,  OHIO.— The  Tipp  Interurban  Telephone  Company  is 
installing  a  new  board  and  a  number  of  new  telephones.  John  I.  Young  is 
manager. 

REPUBLIC,  OHIO. — Citizens  of  this  town  have  organized  a  company  and 
contemplate  installing  a  Globe  automatic  exchange.  J.  T.  Carbin  is  in  charge 
of  the  work. 

SANDUSKY,  OHIO.— It  is  stated  that  the  deal  whereby  the  Sandusky  Home 
Telephone  Company  was  to  have  been  absorbed  by  the  Local  Telephone  Com- 
pany, of  Norwalk,  has  fallen  through.  It  is  understood  that  the  Sandusky 
people  held  out  for  $50  per  share  of  par  value  for  the  stock,  whereas  the  best 
the  Norwalk  people  would  give  was  $40.  The  Sandusky  Company  is  in  a  very 
prosperous  condition  and  the  local  people  are  well  satisfied  to  keep  their 
property. 

MASSILLON,  OHIO.— Stockholders  of  the  Massillon  Telephone  Company 
have  elected  the  following  directors:  O.  C.  Volkmer,  H.  A.  Croxton,  J.  C. 
Putnam,  J.  B.  Hoge,  J.  H.  Hunt,  F.  S.  Dickson,  Maxime  Reber,  R.  W.  Judd 
and  W.  S.  Cory.  The  company  is  controlled  by  the  Federal  Telephone  Com- 
pany, of  Cleveland,  and  the  majority  of  the  directors  are  identified  with  the 
latter  company.  It  was  decided  at  the  meeting  to  spend  $10,000  for  new 
cables  and  enlarging  the  switchboard. 

PORTLAND,  ORE. — The  rSoston  Telephone  Selector  Company,  capital 
stock   $500,000,   has   been   incorporated.     J.    F.   Fanning  is   president. 

HANOVER,  PA. — Extensive  improvements  are  being  made  on  the  telephone 
system   of  the    United   Telephone   &   Telegraph   Company. 

CHARLESTON,  S.  C— The  city  has  granted  the  Southern  Bell  Company 
the  privilege  of  placing  its  wires  underground. 

COLUMBIA,  S.  C. — In  view  of  the  comment  caused  by  the  rapid  absorption 
of  independent  telephone  exchanges  by  the  Bell  Company  the  statement  is 
made  that  the  State  legislature  holds  the  power  to  revoke,  amend,  or  modify 
the  charter  of  the  Bell  Company  in  South  Carolina  at  pleasure. 

MARION,  S.  D. — ^J.  A.  Steninger,  of  Parker,  has  for  the  second  time  been 
granted  a  franchise  to  establish  a  local  telephone  system  at  this  place.  The 
original  franchise  granted  him  was  defeated  as  the  result  of  a  referendum 
election  called  by  local  capitalists  who  believed  the  fianchise  should  have 
been  granted  to  home  men.     This  objection  was  waived. 

CLARKSVILLE,  TENN.— The  Home  Telephone  Company  will  erect  an 
exchange  building  in  this  place. 

TERRELL,  TEX. — A  telephone  franchise  has  been  granted  to  C.  T.  Mc- 
Creary,  of  St.  Louis;  R.  W.  Wortham,  of  Paris,  and  T.  R.  Bond,  of  this  city. 

NEWPORT  NEWS,  VA.— The  Bell  Telephone  Company,  which  recently 
purchased  the  independent  telephone  system  in  Hampton,  will  expend  $20,000 
remodeling    the    system. 

RICHMOND,  VA. — A  hill  has  been  introduced  in  the  State  Senate  to  give 
telegraph  companies  the  right  to  build  along  the  routes  of  railroads  without 
having  to  acquire  the   consent  of  the   railroad  company. 

PARADISE,  W.  VA.-  The  Paradise  &  Bigman  Telephone  Company  has 
just  been  organized,  and  will  build  a  line  between  the  two  places  named. 

HIGHLAND,  WIS. — A  new  telephone  line  is  being  built  from  Montfort 
to  this  place. 

MILWAUKEE,  WIS.— The  Wisconsin  Telephone  Company  will  erect  a 
telephone   exchange   on   Fourth    Street  to   cost   $12,000. 

JEFFERSON,  WIS.— Application  has  been  made  by  Frank  P.  Mansfield, 
of  Lake  Mills,  for  permission  to  construct  and  operate  a  telephone  exchange 
ir    this  city. 

KENOSHA,  WIS. — Articles  of  incorporation  for  the  Citizen's  Telephone 
Company,  Kenosha,  have  been  filed  with  the  Secretary  of  State.  The  incor- 
porators are  G.  A.  Yule,  C.  C.  Brown,  John  B.  Sloter,  N.  J.  Corcoran,  H. 
B.  Robinson  and  J.  Cavenaugh.  The  capital  of  the  company  is  placed  at 
$50,000. 

KENOSHA,  WIS. — Kenosha  is  in  the  throes  of  a  telephone  war,  and  two 
companies  are  now  in  the  city  seeking  a  franchise  to  build  an  independent 
system.  At  the  last  meeting  of  the  common  council  C.  A.  Sterling,  of  La 
Crosse,  asked  for  a  franchise,  and  J.  A.  Keelyn,  of  Chicago,  is  seeking  a 
right  to  establish  in  the  city  "a  model  system." 

BUFFALO,  WYO. — The  Powder  River  Telephone  Company,  with  Buffalo 
as  its  headquarters,  was  incorporated  in  1891,  with  a  capital  stock  of  $10,000. 
The  system  has  rapidly  and  steadily  grown  until  now  it  counts  275  miles  of 
lines  with  13  stations  telegraphically  recognized  by  the  Western  Union.  The 
system  is  now  extended  across  the  Big  Horn  range  to  Ten  Sleep  in  the  Big 
Horn  Basin,  where  it  connects  with  the  Bel!  system,  thus  giving  Buffalo  tele- 
phone connection   with   every  county   in   Wyoming  except  Wilson   and   Crook. 
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SAX    FKAXCISCO.   CALIF,— Tbe    Central    California    Electric    Company'* 
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incrcaMT'i  to  ji.ow  vuil»  «■  ll.c  ii/*a  i»  ;iicrea»cd.  The  water  »upply  i»  ob- 
tained from  the  S«.uth  Yuba  Water  Company*  main  Placer  County  ditch.  The 
new  *y«teffl  will  compete  with  the  Bay  Counties  Power  Company  in  Nevada 
County.     It   i*  aaid   that   Eastern   capiulirta   will  buy  both   the    water  and   tbe 

I  IDAHO.— The  Big  Buffalo  Mining  Company   whose  prof>crtic» 

arc  Wiffalo   Hump,   this  sute,   is  al>out  to   install  an  electric   power 

plar.  .•  on  Sheep  Creek  and  will  also  put  a  large  mill  on  its  ground. 

M  "     tl.r..— The   Lighting  and    Heating  Company,    of    Kewanee, 

ha*  with   a   capiUl   of  fso.ooo;    incorporators,   X.    Caverno, 

It.   (  James  .Nokes. 

tiDKI.I.,  ILL.  The  Odell  Electric  (  ompany  has  been  incorporated  with  a 
capital  sKjck  of  fj.ioo,  by  \V.  M.  Buchanan,  Anna  K.  Huchanan  and  William 
N.    Buchanan,  to  supply  electric   light,  heat  and  power. 

VISMNMS.  INIJ.  The  Vinccnncs  Electric  Light  and  Power  Company 
has  :  a  twentyfive-ycar  extension  of  its  franchise. 

.M(  •  ■W.V,  INI).     Morgantown  is  to  have  an  electric  light  plant,  the 

contrail  having  tiecn  let  to  Charles  Teeters.     It  is  to  be  in  operation  by  Jan.   i. 

OSKALOOS.N.  I  A. -The  pr«n>erty  of  the  Oskaloosa  Light  &  Power  Com- 
pany has  been  conveyed  to  the  Oskaloosa  Traction  Sc  Light  Company.  The 
former  is  the  old  firm  which  existed  in  Oskaloosa  before  the  advent  of  the 
Oskaloosa  Traclinn  &  Light  Company,  which  is  an  organization  composed 
largely  of  Ottuinwa  capitalists.  The  property  of  the  old  company  is  in  the 
bands  of  Samuel    Mahon,  of  Ottumwa,   as  trustee. 

JOHDA.V.  .MI.NN.-  The  Jordan  Electric  Light  Company  h.is  »)cen  incor- 
porate<l  here.  The  city  was  unable  to  dispose  of  its  bonds  for  electric  light 
purpoK*  and  private  citizens  decided  ti>  organize  a  stock  company.  The  com- 
pany «a«  given  a  tenycar  franchise. 

I'AklH.M'l.T.  .XirNN.  Ihc  .Minnesota  Institute  for  Defectives  has  de- 
cided to  install  an  electric  ironing  addition  to  its  laundry,  the  present  output 
of  which  is  jo.oou  pieces  |>cr  week.  Mr.  A.  K.  Tracy,  of  this  place,  is  En- 
gaged in  |>tilting  in  this  up-to-date  improvement,  which  consists  of  three  dozen 
electric  laundry  irons  including  automatic  regulators  and  several  electric  body 
and  liowini  ironing  machines. 

JERSEY'  I  ITN'.  N.  J  -The  Montgomery  Light  &  Water  Power  Company 
has  been  incor|ioraled  here  by  fharlew  .\.  King.  W.  M.  (Iraml  and  S.miucl  E. 
Kenner.     Capital,  $j,ooo,ooo. 

ALBANY,  N,  Y.  The  North  llempntead  Light  &  Power  Company  has  in- 
creased it*  capital  stock  from  $50,000  to  $100,000. 

TOLEDO,  OHIO.-  .Milerman  I'sher  has  started  a  crusade  to  give  Toledo 
a  municipal  lighting  t'l^ol  '*>'  introducing  a  measure  prnvi<iing  that  the  matter 
of  such  a  plant  shall  lie  submitted  to  popular  vote  at   the   next   spring  election. 

MEDINA.  OHIO.  The  Meilina  Electric  Light,  Power  &  Heating  Company 
has  l>een  incor|Mirated  to  buihl  a  power  and  lighting  plant  at  Medina.  In- 
corporators; O.  P.  Van  Swcringen.  M.  J.  Van  Sweringen,  J.  G.  lloyd,  S  C. 
.Stewart  and  A.  J.  Wall.     Capilal  stock.  I50.000. 

COLl'MBl'S,  OHIO  Director  Immel.  of  the  department  of  public  iniptove- 
mtnls,  announces  that  roiilracis  for  tlic  protMisetl  iiuinicipal  lighting  jdant  will 
•  awarded  in  the  very  near  future.  The  matter  has  lieen  held  up  for  some 
lime.     The  plant  will  piovide  current   for   i.soo  arc  lights  and  it  wilt  cost  about 

$1  lO.OOO. 

L.\WKE.\tEBl"RCi,  TENN.— The  city  council  authorizes  an  election  or 
Decrinher  16  to  vole  on  a  bond  issue  of  l^u^ooo  for  water  and  lights. 

NASHVILLE,  TE.NN.  During  the  coming  year  the  lighting  facilities  will 
be  increawd  by  the  adilition  of  too  arc  and  t.ooo  incondescent  lights.  The  ca- 
pacity  of  the   lighting  plant   may   lie   doubled  later  on. 

NASHVILLE.  TENN.  (has.  II.  I'ish.  of  Detroit,  has  purchasctl  Cancy 
Fork  falls,  paying  $100,000  therefor,  and  will  erect  an  electric  plant  to 
furnish  |>ower   to  various   Tenno«see   towns,   including    Nashville. 

SWEETWATER.  TEX.-  A  .Mr.  Williams  has  secured  an  electric  light 
franchise  in  this  place  and  iias  placed  contracts  for  e<)uipment. 

SALT  LAKE  CITY,  I'T.ML—  Tlie  Utah  Sugar  Company  proposes  to  estab- 
lish a  power  plant  on  the   Bear  River  to  cost  about  $150,000. 

TACOM.V.  W.XSH.  The  firm  01  .Stone  It  Webster,  which  controls  the  street 
railways  of  Taconia  ami  Seattle.  Wash.,  as  well  as  the  tnterurban  electric 
road  connecting  the  two  cities,  is  attempting  to  secure  control  of  i\\  of  the 
electric  railway  power  plants  along  the  .«Miund.  including  the  Bellingham  Bay 
Improvement  Company's  plant  in  I'airhavcn  and  its  water  |>owcr  eWctric  plant 
now  lieiiig  coiistructetl  at  Nt>ok»ack  Falls,  They  have  obtained  control  of  the 
electric  railway  line  between  Faitliaven  ami  Whatcom.  They  will  soon  acquire 
a  title  to  the  Tacoma  Railway  St  Power  Company  fo'  the  sum  of  $700,000.  as 
the  injunction  askeil  for  h>  \\  m.  Collier,  Jr..  to  restrain  the  officials  from  mak 
ing  the  sale  has  been  denied. 


QUINCY,  ILL. — Contracts  have  been  signed  between  a  syndicate  of  Quiney 
capitalists  and  the  firm  of  Bracey,  Howard  &  Co.,  of  Chicago,  for  the  building  of 
an  interurban  electric  line  from  Quiney  to  Beardstown  and  from  Quiney  to  Ni- 
ota.  The  enterprise  will  require  $3,000,000  for  construction  and  equipment.  The 
Rushville  and  Beardstown  line  is  seventy  miles  long  and  the  Niota  is  sixty 
miles.  A  line  south  through  Pike  and  Calhoun  counties  to  St.  Louis  will  be 
built,  it  is  said,  immediately  upon  the  completion  of  these  lines. 

\T.\CENNES,  IND.— The  Southern  Indiana  Traction  Company — Vincennes- 
Jasper  Line — has  been  granted  a  franchise  in  this  city. 

LOLTS\ILLE.  KV. — ^Articles  of  incorporation  have  been  filed  by  the 
Brownsboro  Railway  Company  with  a  capital  stock  of  $25,000.  The  incor- 
porators are  Emory  D.  Frazer  and  Mark  Sands,  of  New  York;  L.  G.  Fisher 
and  James  H.  Simpson,  of  New  York;  A.  G.  Turnipseed,  of  Cincinnati;  J.  Mor- 
ton   Morris  and   Clayton    B.    Blakey,   of  Louisville. 

BOSTON.  MASS. — The  SecreUry  of  State  has  issued  a  charter  to  the 
Greenfield.  Deerfield  &  Northampton  Street  Railway  Company  Association. 
The  directors  of  the  company  are  J.  B.  Bridges,  W.  W.  Sanderson,  W.  H. 
Belden.  Oscar  Belden,  U.  E.  Cook,  J.  A.  Taggart*  E.  C.  Crosby.  M.  A.  Cool- 
idge.  H.  L.  Williams.  C.  W.  Wyman.  F.  E.  Pierce.  A.  W.  Clapp.  D.  P. 
.\bcrcrombic.  Jr.,  C.  R.  Graves  and  Philip  Witherell.  The  capital  of  the 
company   is  $.zo,ooo. 

B.<«.TTLE  CREEK.  MICH. -The  .Michigan  Central  Traction  Company  has 
applied   for  a  franchise  in   Battle  Creek. 

K.\LAMAZOO,  MICH. — The  Michigan  Traction  Company  is  planning  to 
sfiend  $80,000  in  improvements  during  the  coming  year.  The  company  has 
placed   an    order   for  several    new    long   cars. 

MANKATO.  .MINN.— The  City  Council,  of  Mankato,  where  an  electric 
city  railway  has  long  been  talked  of.  has  finally  given  a  franchise  to  a  Chicago 
company,  which  expects  to  build  the  line  at  once.  This  road,  which  will  in  all 
probability  connect  with  St.  Peter,  Minn.,  will  be  the  first  rural  electric  rail- 
way in  Minnesota,  and  no  doubt  will  be  the  nucleus  of  many  other  rural 
urban   lines. 

JERSEY  CITY.  N.  J.— The  North  Jersey  Street  Railway  Company  will 
build  a  new  car  barn  at  Montclair.   N.  J.,  at  a  cost  of  $100,000. 

SYRACUSE.  N.  V.  — It  is  announced  that  the  Auburn  &  Syracuse  Electric 
Railway  Company,  now  operating  the  street  railway  system  in  .\uburn,  has 
completed  its  financial  plans  for  an  interurban  line  between  Auburn  and 
Syracuse.  The  bonds  have  been  purchased  by  N.  W.  Harris  &  Co.,  New- 
York. 

SCHE.NECT.XDY.  N.  Y.— The  boycott  on  the  Schcnecudy  Street  Railway 
Company's  lines  was  lifted  on  .November  26  by  the  Trades  Assembly.  It 
was  explained  that  the  boycott  was  taken  off  because  the  press  of  the  entire 
country  has  raise<i  such  a  huwl  over  the  expulsion  of  William  Potter  from  the 
painters'   union   that  public  sentiment  was  turned   against   the  boycott. 

NEW  YORK.  N.  Y.— Soundings  are  being  taken  in  the  Hunters'  Point  sec- 
tion of  Long  Island  for  what  is  ex{>ccted  to  be  the  largest  electrical  power 
house  in  the  world.  The  building  is  to  be  erected  by  the  Pennsylvania  Rail- 
way Company,  and  it  is  the  reported  intention  to  develop  motive  power  to 
operate  the  entire  underground  system,  which  the  company  contemplates  run- 
ning under  Manhattan,  in  addition  to  several  of  the  shorter  branches  on  the 
Long    Island    Railroad. 

UTIC.A.  N.  Y.  -The  local  trolley  system  was  put  out  of  business  for  five 
hours  on  the  night  of  Nov.  18  as  the  result  of  a  peculiar  incident.  A  large 
blue  heron  alighted  on  a  wire  carrying  power  from  the  Trenton  I-'alls  station 
to  one  of  the  local  sub-stations  of  the  Utica  and  Mohawk  \'alley  Railroad  Com- 
pany, and  shortly  thereafter  the  bird's  bill  came  in  contact  with  another  wire. 
Immediately  the  current  was  short-circuited,  the  fuses  at  the  sub-power-station 
burned  out,  the  wires  broke,  the  i»ower  stopped  and  the  3.2.000  volts  that  the 
wires  carried  wrought  havoc  with  the  bird.  Scores  of  trolley  cars  on  the  city 
and  suburban  lines  were  stalled,  and  for  five  hours,  or  until  the  cause  of  the 
mischief  was  discovered  and  the  damage  repaired,  all  electric  traffic  in  the 
Mohawk  Vallcv  was  suspended.  The  trolley  company  «istained  considerable 
loss  as  a   result  of  the  bird's  prank. 

NE\N'  YORK,  .N.  Y.— The  Board  of  Estimate  of  .New  York  met  last  week 
to  consider  the  application  of  the  New  York  City  Interborough  Railway 
Company  for  a  franchise  to  o|>eralc  street  railways  in  the  Borough  "of  the 
Bronx.  This  comjvany  was  formed  as  a  rival  to  the  Union  Railway  Company, 
which  has  become  a  part  of  the  .Metropolitan  system.  Everett  P.  Wheeler 
appeared  as  counsel  for  the  New  York  City  Interborough  Company.  He 
said  that  if  the  franchises  were  granted  to  his  committee  they  would  pay 
the  city  15  per  cent,  on  the  gross  receipts.  He  said  the  Union  Railway  Com- 
I»any  was  now  paying  1  per  cent.  The  company  wanted  the  right  to  lay 
tracks  on  streets  and  also  across  Macomb's  Dam  Bridge.  The  new  roads  would 
erect  thirty-six  miles  of  trolley  lines,  of  which  twenty-four  miles  would  be  com- 
pleted during  the  first  >-ear  and  the  gross  receipts  from  the  first  >xar  would 
amount  to  $450,000.  Wiliam  H.  Page,  Jr.,  counsel  for  the  Union  Railway 
Company,  s|>oke  in  opposition  to  the  application.  He  said  that  the  company 
should  first  apply  to  the  State   Railroad  Commission. 

YOUNGSTOWN.  OHIO.— A  syndicate  represented  by  Max  P.  Goodwin,  a 
Cleveland  attorney,  has  secured  nearly  all  the  required  right  of  way  for  an 
electric  railway  from   Youngstown  to  Canfield. 

COLUMBUS.  OHIO.— The  Central  Market  Street  Railway  Company  has 
purchaseil  land  on  Mound  Street  where  it  is  proposed  to  erect  two  large  car 
bams,  a  storage  battery  station  and  a  rotary  sub-station. 

LIM.\,  OHIO.— The  Lima  Electric  Railway  &  Light  Company  has  about 
completed  its  new  power  plant  which  will  supply  current  for  both  the  lighting 
and  street  railway  systems  of  tbe  town.  The  plant  has  a  capacity  of  about 
1,500  horsepower. 
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IRO\TO\,  OHIO. — Traction  men  from  Columlius  and  Portsmouth  are  secur- 
ing right  of  way  to  extend  the  Portsmouth  Street  Railway  to  Hanging  Rock, 
where  it  will  connect  witli  tlic  Camden  Interstate  Railway,  forming  a  through 
line  to  Huntin^fton,  \V.  V'a. 

DELAWARE,  OHIO.— The  Delaware,  Berkshire  &  Sunbury  Electric  Railway 
Company  has  issued  bonds  to  the  amount  of  $150,000  and  filed  a  mortgage  for 
the  same  amount  to  secure  the  bondholders.  The  company  will  build  a  line 
from  Delaware  to  Sunl)ury. 

COLUMBUS,  OHIO.- -The  Ur1)ana,  Mechanicsburg  and  Columbus  Electric 
Railway  has  closed  a  deal  for  the  purchase  of  five  acres  of  land  in  this  city  for 
terminal  purposes.  The  Columbus  power  house  of  the  company  will  be  erected 
there,  also  the  car   l)arns   and   a  freight  depot. 

FOSTORIA,  OHIO.— The  Toledo,  Eostoria  &  Findlay  Railway  Company 
has  disposed  of  a  large  block  of  bonds  in  New  York  and  will  start  work  as 
early  as  possible  on  its  proposed  extension  from  Eostoria  into  Toledo.  The  com- 
pany owns  private   right  of  way   tlic   entire  distance. 

CINCINNATI,  OHIO.- — The  Cincinnati  Car  Building  Company  will  soon 
be  organized  by  the  Widener-Elkins  syndicate.  The  Chester  Park  car  shops  of 
the  Cincinnati  Traction  Company  will  be  sub-leased  and  cars  will  be  built  for 
all   the    Widener-Elkins    properties   throughout    the    country. 

YOUNGSTOWN,  OHIO.— President  Asa  W.  Jones,  of  the  Youngstown  & 
Southern  Railroad  Company,  announces  that  the  bonds  of  the  company  have 
been  under  written  by  a  New  York  syndicate  and  that  the  road  will  be  extended 
to  East  Liverpool  instead  of  terminating  at  Columbiana  as  originally  proposed. 
CLEVELAND,  OHIO.— Plans  for  the  absorption  by  the  Cleveland,  Elyria 
&  Western  Railway,  of  the  Cleveland  &  Southern  Railway  and  the  Norwalk 
Gas  &  Electric  Company,  have  been  worked  out.  The  new  company  will  have 
a  capitalization  of  $5,000,000,  of  which  $2,000,000  will  be  preferred  and 
$3,000,000   common   stock. 

LANCASTER,  OHIO.— The  officials  of  the  Scioto  Valley  Traction  Company 
have  practically  completed  negotiations  for  absorbing  the  Lancaster  Traction 
Company,  which  operates  a  steam  dummy  line  from  Lancaster  to  the  Boy's 
Industrial  Home.  It  will  be  equipped  with  electricity  and  operated  as  a  part 
of  the  Scioto   \'alley  line. 

TOLEDO,  OHIO. — Work  is  to  start  at  once  for  extending  the  Toledo  &  Mon- 
roe Railway  from  Monroe  to  Detroit.  The  company  will  use  the  overhead  equip- 
ment now  strung  on  the  Detroit  &  Toledo  Shore  Line.  Charles  R.  Hannrin, 
of  Council  Bluffs,  la.,  and  Mathew  Slush,  of  Mt.  Clemens,  Mich.,  have  become 
interested   in   the   Toledo   &   Monroe   Company. 

CLEVELAND,  OHIO. — What  is  claimed  to  be  the  fastest  long-distance  run 
ever  made  by  electric  traction  was  recorded  by  a  special  car  on  the  Lake  Shore 
Electric  Line  on  a  trip  from  Cleveland  to  Toledo  on  Nov.  13.  The  car  left  this 
city  at  3  A.  M.,  arriving  in  Toledo,  a  distance  of  120  miles,  at  6.io  A.  M.,  mak- 
ing the  actual  running  time  3   hours  and   10  minutes. 

STEUBENVILLE,  OHIO.— The  Wellsburg,  Steubenville  &  New  Cumber- 
land Street  Railway  Company  has  been  incorporated  under  West  Virginia 
charter  with  $10,000  capital  stock.  Incorporators:  J.  C.  Mitchell,  Henry  M. 
Camp,  of  Rochester,  Pa.;  James  E.  Newell,  East  Liverpool,  Wm.  Freuden- 
berger,  of  Steubenville,  and  Cyrus  Ferguson,  of  McDonald,  Pa. 

CLEVELAND,  OHIO.— The  Cleveland,  Akron  &  Southern  Fast  Line  Rail- 
way Company  has  organized  as  follows:  Judge  C.  R.  Grant,  president;  C.  A. 
Gates,  vice-president;  C.  H.  Wheeler,  secretary-treasurer;  T.  L.  Childs,  general 
manager;  George  W.  Sieber,  general  counsel.  The  company  is  negotiating  for 
the  purchase  of  the  Cascade  INIill  and  water  power  near  Akron,  for  use  in 
generating  power  for  the   road. 

CINCINNATI,  OHIO.— The  Widener-Elkins  syndicate,  which  has  recently 
obtained  control  of  the  Cincinnati  &  Interurban  Railway  (Millcreek  Valley), 
is  planning  to  extend  the  line  to  meet  an  extension  of  the  Indianapolis  & 
Shelbyville  Railway,  also  owned  by  the  syndicate.  The  syndicate  is  planning 
lines  in  the  direction  of  Chicago  and  the  ultimate  intention  is  to  have  a 
through   line  from   Cincinnati  to   Chicago,  by  way   of  Indianapolis. 

CINCINNATI,  OHIO.— President  G.  R.  Scrugham,  of  the  Cincinnati  & 
Eastern  Railway,  has  announced  that  his  company  will  introduce  a  novelty  in 
the  shape  of  moonlight  excursions  over  the  road  between  Cincinnati  and  New 
Richmond.  The  road  runs  along  the  Ohio  River  for  a  number  of  miles,  af- 
fording a  fine  view  of  some  of  the  most  picturesque  portions  of  the  stream. 
On  moonlight  nights  there  will  be  no  lights  in  the  cars. 

CINCINNATI,  OHIO. — A  merger  of  the  Compton  and  Kroger  traction  in- 
terests in  and  around  Cincinnati  has  been  effected.  The  Cincinnati  Milford 
&  Goshen  Traction  Company  promoted  by  W.  C.  Compton  and  the  Cincinnati, 
Miiiord  &  Loveland  Traction  Company,  headed  by  B.  H.  Korger,  have  been 
consolidated  into  a  new  corporation  chartered  as  the  Cincinnati,  Milford, 
Loveland  &  Goshen  Traction  Companv.  The  company  is  capitalized  at  $850,000 
and  both  of  the  old  interests  will  be  represented  in  the  directorate. 

WAPAKONETA,  OHIO.— The  Sandusky  Southwestern  Electric  Railway 
Company  has  elected  officers  as  follows:  George  A.  Hurd,  Boston,  president; 
S.  W.  McFarland,  Wapakoneta,  secretary;  Samuel  P.  Douglass,  Toledo,  treas- 
urer; F.  O.  Oleson,  Wapakoneta,  general  manager;  W.  H.  Hyke,  Toledo,  general 
superintendent,  and  I.  E.  Yarnell,  Toledo,  solicitor.  The  above  with  L.  N. 
Means,  Wapakoneta,  and  John  Van  Fleet  and  William  P.  Heston,  Toledo,  are 
directors. 

CLEV'ELAND,  OHIO. — The  "community  of  interests"  between  the  Widener- 
Elkins  syndicate  and  the  Pomeroy-Mandelbaum  syndicate  for  control  of  lines 
in  the  vicinity  of  Cincinnati  has  been  consummated  ana  W.  Kelsey  Schoepf, 
president  of  the  Cincinnati  Traction  Company  has  been  elected  to  the  directorate 
of  the  Cincinnati,  Dayton  &  Toledo  Traction  Company  (Southern  Ohio).  He 
will  also  bear  the  new  title  of  chairman  of  the  board.  It  is  also  understood  that 
the  Pomeroy-Mandelbaum  people  have  secured  large  holdings  in  the  Cincin- 
nati Traction  Company,  but  the  amount  is  not  given. 

CLE\'EL.\ND,  OHIO. — Frank  L.  Krause,  chief  promotor  of  the  Pennsyl- 
vania &  Ohio   Traction  Company,  which  proposes  to   build  a   road   from    Cleve- 


land to  Sharon,  states  that  work  on  the  line  will  start  early  in  the  spring.  The 
road  will  be  almost  entirely  on  private  right  of  way.  The  running  time  from 
Cleveland  to  Sharon  will  be  two  hours.  It  is  stated  that  a  private  right  of  way 
has  been  secured  into  the  center  of  Sharon  which  will  save  much  time.  It  is 
announced  that  the  road  will  be  capitalized  at  $^,300,000,  and  that  arrange- 
ments have  been  made  to  sell  the  bonds  in  Cleveland  and  Detroit. 

GUTHRIE,  OKLA. — The  Guthrie  Light  and  Traction  Company,  of  Guthrie, 
has  been  incorporated  for  twenty  years  with  $500,000  capital,  to  construct  an 
electric  railway  system  in  Guthrie.  The  incorporators  are  John  Shartel,  of 
Oklahoma  City,  F.  H.  Greer,  C.  M.  Barnes,  H.  II.  Hagan  and  W.  H.  Mertens, 
of  Guthrie. 

OKLAHOMA  CITY,  OKLA.— The  Oklahoma  Traction  Company,  of  Okla- 
Iioma  City,  has  been  chartered  for  20  years,  with  $2,000,000  capital,  to  constnict 
and  operate  a  railway  from  Guthrie  via  Oklahoma  City  to  Fort  Reno,  seventy- 
five  miles.  The  incorporators  are  John  Shartel,  Selwyn  Douglas,  M.  L.  Spit- 
lock,  of  Oklahoma  City,  U.  C.  Guss  and  George  Green,  of  Guthrie. 

PITTSBURG,  PA. — A  building  permit  has  been  issued  in  Allegheny  to 
the  J'ittsburg  Railways  Company  for  its  new  power  house  on  Brunots  Island, 
Allegheny.      The  structure  is   to   cost   $100,000. 

PHILADELPHIA,  PA. — The  6,000  and  odd  motormcn  and  conductors  of 
the  Philadelphia  Rapid  Transit  Company  have  bad  their  wages  increased  one 
cent  an  hour.  The  increase  will  cost  the  company  about  $275,000  addi- 
tional expenditure  annually.  This  advance  is  designed  in  efltect  to  put  the  em- 
ployees on  the  same  wage-earning  basii  that  the  10  per  cent  increase  has  ac- 
complished  for  the   Pennsylvania  Railroad  employees. 

SUMMERVILLE,  S.  C. — It  is  said  that  all  preliminaries  have  been  com- 
pleted for  constructing  an  electric  railway  to  Charleston.  Negotiations  for 
issuing  bonds  are  now  pending.     Ohio  capital  is  backing  the  undertaking. 

AUSTIN,  TEX.— The  charter  of  the  Metropolitan  Street  Railway  Com- 
pany, of  Dallas,  with  a  capital  stock  of  $4,500,000,  has  been  filed.  The  com- 
pany has  all  the  electric  railway  lines  at  Dallas,  and  will  build  interurban  lines 
between  that  city  and  adjacent  towns.  All  the  directors  are  Dallas  men  with 
the  exception  of  Guy  E.   Tripp,  of  Boston. 

EL  PASO,  TEX. — The  street  railway  system  is  tied  up  by  a  strike  of  all  its 
operatives  who  went  out  on  Nov.  19.  The  men  asked  for  an  advance  of  10  cents 
an  hour  and  for  the  reinstatement  of  a  discharged  man.  They-  were  earning 
15  cents  an  hour.  The  management  declined  to  treat  with  the  union  and  the 
cars  were  run  into  the  barns  and  abandoned. 

SALT  LAKE  CITY,  UTAH.— A  franchise  has  been  granted  to  the  Con- 
solidated Railway  &  Power  Company  to  extend  its  lines  to  several  of  th« 
smelters  in  this  locality,  also  on  several  streets  of  the  city. 

WASHTUCNA,  WASH.— Colonel  Lunceford  and  P.  R.  Clark,  of  Ritzville, 
have  petitioned  the  Adams  County  board  of  commissioners  for  a  franchise  for 
the  construrtion  of  electric  railway  and  for  the  transmission  of  electric  power 
along  the   public   roads  of  this  county. 


New  Industrial  Companies. 


THE  AMERICAN  DRY  BATTERY  COMPANY,  of  New  York,  has  been 
incorporated  with  a  capital  of  $2,000.  Directors:  J.  R.  Colburn,  L.  A.  Mer- 
rill and  F.  J.  Byrne,  New  York. 

THE  WILKINSON-RICHARDSON  COMPANY  has  been  organized  at 
Middletown,  N.  Y.,  to  manufacture  electrical  supplies.  The  capital  is  $15,000 
and  the  directors  are  J.  W.  Richardson,  C.  B.  Hulse  and  T.  C.  Rogers,  of 
Middletown. 

THE  CINCINNATI  EQUIPMENT  COMPANY  has  been  incorporated  with 
$15,000  cajiital  by  A.  W.  Goldsmith,  Emil  Jacobson,  H.  Henk-e,  Eugene  Bruns- 
man  and  Frank  Fromhcld.  The  company  will  rehabilitate  locomotives,  cars, 
and   street   cars. 

THE  TEXAS  TELEPHONE  MANUFACTURING  COMPANY  has  been 
organized  at  Austin,  Tex.,  for  the  purpose  of  manufacturing  switchboards  and 
electrical  specialties.  T'e  capital  stock  is  $10,000.  O.  L.  Brailey  is  presi- 
dent and  treasurer,  A.  E.  Jeavons  vice-president  and  general  manager,  and 
H.    Snelling  secretary. 


LEGAL. 


TRANSFER  OF  UNISSUED  PATENTS  BY  ORAL  AGREEMENT.— Judge 
Baker,  of  the  United  States  Circuit  Cou-t  for  the  District  of  Indiana,  has  ren- 
dered an  important  opinion  in  a  case  involving  a  contention  as  to  the  validity 
of  an  agreement  granting  an  exclusive  right  to  manufacture  under  a  patent 
when  such  agreement  is  an  or^il  one  and  granted  prior  to  the  issue  of  the 
patent.  The  plaintiff,  Frank  B.  Cook,  contended,  in  the  words  of  the  opinion, 
"that  an  oral  agreement  for  the  sale  of  an  i;  vention  made  after  application 
for  a  putent  and  before  it  is  granted,  is  invalid  both  at  law  and  in  equity  when 
pleaded  as  a  bar  or  defense  to  a  bill  by  the  patentee  for  infringment."  The 
court  held  that  an  oral  agreement  for  the  sale  of  an  invention,  founded  ot;  a 
sufficient  consideration,  made  pending  an  application  for  a  patent,  is  valid 
in  equity.  That  while  the  inventor's  exclusive  right  to  an  improvement  com- 
mences only  with  the  issue  of  a  patent,  he  is  vested  by  law  w^ith  an  inchoate 
right  to  its  exclusive  use  which  he  may  perfect  and  make  absolute  by  proceeding 
in  the  manner  which  the  law  requires.  That  Cook  possessed  this  unchoate  right 
at  the  time  the  oral  agreement  was  made  with  the  defendants,  the  Sterling 
Electric  Company,  the  invention  then  having  been  made  and  an  application 
for  the  patent  pending.  Cases  are  quoted  which  the  court  states  establish  the 
doctrine  that  an  oral  agreement  for  the  sale  and  assignment  of  the  inchoate 
right  to  exclusive  use  of  an  invention  before  a  patent  has  been  granted  therefor. 
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ii  not  within  the  rtatute  of  frauds,  nor  m-ithin  Section  4898  of  the  Revised 
Statute*,  requiring  the  a»tignnient  of  a  patent  or  of  an  interest  therein  to  be  in 
wrioni?;  and  that  such  an  a^cement  may  be  spedficaliy  enforced  in  equity 
,;■  -        '.   proof  thereof.     As  to  the  jontention  that   whatever  may  be  cf 

.;,.  ,  under  the  agreement,  the   legal  title  is  in   the  complainant  and 

tna;  ...■  ■<  agreement  r-.-rrr  .,  «.t  .-,  ag  a  defense,  and  that  the  defendants 
should  file  a  bill  setting  righU  and  compel  a  transfer  of  the 

legal  title,  the  court  said  •  frlooks  the  fact  that  thU  is  a  suit  in 

a  court  of  equity  where,  in  matters  within  iu  jurisdiction,  an  equiuble  title 
is  as  good  as  a  legal  title  as  to  all  parties  affected  by  such  equity.  It  cannot 
be  maintained  in  a  court  of  equity  that  a  party  holding  the  equiuble  title  will 
be  denied  his  equitable  rights  by  the  bolder  of  the  naked  legal  title.  In  such 
a  case  the  holder  of  the  legal  tiUe  sUnds,  in  a  court  of  equity,  as  a  mere 
trustee  for  the  use  and  benefit  of  the  owner  of  the  equiuble  title  or  estate. 
It  certainly  would  be  against  conscience  to  permit  a  complainant,  while  holding 
the  con.ideration  for  the  oral  agreement  of  sale,  to  pursue  the  defendants  as 
wrongdoers. 

OBITUARY. 

G  n  (Kosiiv  \  v;,rcial  dispatch  from  Waterville,  Me.,  dated  No- 
mber  2$.  says:  Mr.  George  H.  Crosby,  of  Albion,  the  inventor  of  the 
(  ro»by  steam  gauge,  died  at  his  home  last  Saturday  night.  He  was  70  years 
old.  He  went  to  Boston  when  a  young  man  and  engaged  as  a  machinist,  and 
while  in  that  city  brought  out  the  steam  gauge  that  bears  his  name.  He 
l>ecame  wealthy  through  the  invention.  A  widow  and  three  children  survive 
him. 


PERSONAL. 

MR.  W.  .STEWART  has  been  appointed  electrical  superintendent  of  the 
Adams  Gas  Co.,  of  Adams.  Mass. 

MR  F  A.  I-A  ROCHE  sailed  on  the  Celtic  on  Wednesday  last  for  a  two- 
muntlis'  trip  to  England  and   France. 

MR.  F.  J.  LAMB,  of  Grand  Rapidn.  Mich.,  has  sold  out  the  electrical 
bii*inr*«  of  Jjmb  &  Co.  to  Mr.  John   Ruthven. 

MR.    HENRY    G.    FORE.MAN    has   been    elected    chairman    of    the    Chicago 

lion    Traction   Company,   succeeding   Mr.    Jesse    Spaulding. 

MR.  FRANK  J.  SI'RAGUE.  who  has  been  in  Europe  for  some  time  past 
for  recreation  and  to  look  over  the  electric  railway  field,  is  expected  home 
early  this  month. 

MR  F.  .*>.  DICKSON,  the  new  president  of  the  Federal  and  the  Cuyahoga 
Telrfhonr  companies,  of  Cleveland,  has  decided  to  m.nke  Cleveland  his  per- 
manent headquarters. 

MR.  CORNELIUS  VANDERBILT  has  written  an  able  and  interesting 
article  in  the  December  S'orlh  American  Revitw  on  electricity  as  a  motive 
power   (or  trunk  railroads. 

MR  C.  T.  YERKKS.— The  passent^er  list  of  the  HamburgAmcrican  steamer 
DriilKhland.  from  Southampton,  December  i.  contains  the  names  of  Mr. 
Chiirlrit   T.    and    Mrs.    Yerkes. 

MR  AUtJlJ.ST  BELMONT,  president  of  the  Interhorough  Rapid  Transit 
Company .  is  to  become  president,  it  is  stated,  of  the  newly  acquired  Man- 
hattan   Elevated   Railway  Company. 

MR  ].  BEYERS  IIOLBROOK.  M.  E..  has  been  admitted  to  partnership 
)n  the  engineering  tirni  of  Charles  Henry  Davis  &  Partners,  as  the  heating 
■  n<'   vrntilatinK  rnginrrr   of  the  concern. 

.MR  <  IIARLES  A.  TRE.MERE.  formerly  president  of  the  Florida  Electric 
Company,  of  Jacksonville.  Fla.,  is  no  longer  connected  with  that  corporation, 
havln«  solil  out  his  interest  to  Mr.  T.  W.  Dunk,  of  that  city. 

MR  ANDREW  CARNEGIE,  who  h.is  been  ill  in  London  for  the  past  few 
week*,  on  account  of  eating  bad  food  in  a  Swiss  hotel,  is  reported  able  to  sit 
up  nn.l  much  belirr.  He  was,  according  to  a  London  dispatch,  to  sail  for  New 
York  on  Wedncsilay  of  this  week. 

MR.  F.  A.  riCKERNELL.  electrical  engineer  for  the  American  Telephone 
A  Trlrgraph  Company,  in  New  York,  is  removing  to  Boston,  where,  it  is  un- 
dnslood.  the  "long  dintancc"  engineering  work  will  be  concentrated.  He 
and  his  associates  will  be  greatly  missed. 

MR  E.  R.  KNOWLES.  C.  E..  E.  E..  of  New  York  City,  h.is  been  re- 
tained as  consulting  electrical  engineer  for  the  St.  Lawrence  I'ower  Com- 
pany, and  has  just  returned  from  a  trip  of  inspection  of  their  large  power 
plant    .It    Massena.    N.    Y..    recently    illustrated    in    these    pages. 

MR.  W.  F.  C.  HASSON  has  been  elected  chiirman  of  the  Honolulu  En- 
Rinrriing  Association,  this  oflice  corresponding  to  the  usual  one  of  president. 
Mr.  Ilasson  is  (;overninrnt  electrical  in»i>ector  for  the  Territory  of  Hawaii, 
the  duties  of  the  office  including  both  outdoor  and  indoor  inspection. 

MR  N.  f«  WILSON,  of  the  British  Wcstlnghouw  Electric  &  Manufactur- 
ing  Company,  Limited,  is  now  on  this  side.  Mr.  Wilson  has  charge  of  the 
turl'ine  engine  department  of  the  new  Manchester  plant  of  the  British  Com- 
pany and  i«  at  present  in  Pittsburg  studying  such  machinery  in  the  Westing- 
house    works  there. 

MR.  A.  B.  CHANDLER,  the  veteran  telegrapher  and  wrell-known  president 
o(  the  Postal  Telegraph  Cable  Co.,  w.ii  slightly  burned  this  week  while  helping 
to  extinguish  a  fiic  which  broke  out  in  his  residence  in  Brooklyn  and  which 
did  considerable  damage.  The  fortun.ite  thing  is  that  Mr.  Chan<lkrr  escaped 
■crio\is   personal    injury. 

MR  WILLIAM  J.  CLARK,  general  manager  of  the  foreign  department  of 
tlir  (".,11.','  '  '  ■  <"'mpany  and  also  one  of  the  leading  officials  of  the 
Hi. ;,,.!,    II,,  n    Company.    Limited,   which    is   now   controlled    by    the 

Grnr1.1l   l.ltv;.  ny.   is  on   a   visit  to  the   United   States  and   making   his 

Jieadquarters  at  the  oftices  of  the  General  Electric  Company  in  New  York  City. 


MR.  JOHN  D.  ROCKEFELLER,  of  the  Standard  Oil  Company,  is  now  the 
largest  stockholder  of  the  ilanhatun  Elevated  Railway  Company.  He  has, 
in  round  numbers,  zoo.ooo  shares  of  the  stock  which  is  25,000  shares  more 
than  sUnds  in  the  name,  of  Mr.  George  Gould.  Mr.  Russell  Sage,  who  has  al- 
ways been  rated  the  largest  stockholder  next  to  Mr.  Gould  has  reduced  his 
holdings  to  la.ooo  shares. 

MR.  Y.  NOGAMI.  chief  engineer  of  the  Tokio  Electric  Light  Company,  of 
Japan,  whose  plant  is  to  be  largely  increased  for  the  purpose  of  furnishing 
power  to  operate  over  20  miles  of  new  track  of  the  Tokio  Street  Railway  Com- 
pany, is  now  in  New  York.  While  here  he  will  secure  daU  regarding  equip- 
ment which  is  to  be  forwarded  to  Japan,  where  the  letting  of  the  contracts 
will  be  determined  on.     Mr.  Nogami  is  a  guest  at  the  Empire  Hotel. 

MR.  A.  O.  KUEHMSTED.— The  friends  of  Mr.  Armin  Oscar  Kuehmsted. 
president  of  the  Gregory  Electric  Company,  Chicago,  are  congratulating  him 
upon  his  marriage,  November  26th,  to  Miss  Marie  Chisolm  Gregg,  of  Chicago. 
Mr.  Kuehmsted  is  very  well  known  and  very  popular  with  the  electrical 
fraternity  in  the  West,  and  every  one  wishes  him  a  long  and  pleasant  mar- 
ried life.  Mr.  and  Mrs.  Kuehmsted  left  Chicago  immediately  after  the  cere- 
mony for  a  trip  through  Cuba,   F'lorida,  etc. 

MR.  R.\MON  VALDES,  of  44  Bond  Street.  New  Y'ork.  who  is  primarily 
interested  in  the  project  of  the  Rio  PlaU  Electric  Company,  which  concern 
proposes  to  construct  a  hydraulic  plant  of  i,6oo-hp  initial  capacity  in  the  Rio 
PlaU  mountains,  Porto  Rico,  for  the  purpose  of  generating  power  to  be  con- 
veyed to  San  Juan.  17  miles  distant,  and  to  build  and  operate  an  electric 
traction  system  between  the  towns  of  Catano  and  Bayemon.  a  distance  of  four 
and  one-third  miles,  is  now  in  Porto  Rico  regarding  the  matter. 

MR.  GEORGE  WESTINGHOUSE  is  the  theme  of  an  interesting  article 
in  the  London  Daily  Mail  by  Mr.  I-".  A.  McKenzie,  who  remarks:  "How  is 
it  that  one  man,  Mr.  George  Westinghouse,  has  built  up  in  a  generation,  a 
business  like  this?  l"or  two  days  I  have  paced  his  factories  striving  to  learn 
the  secret.  It  .ni.iy  be  told  in  a  few  words.  Foresight,  anticipation  of  the 
world's  future  needs,  bold  and  costly  experiments,  trained  technical  skill, 
the  abundant  use  of  labor-saving  appliances,  and  an  elaborate  system  of  or- 
ganized   intelligence." 

MR.  JOHN  B.  McDonald,  the  builder  of  the  New  York  Subway,  is  the 
subject  of  an  appreciative  illustratid  article  in  the  World's  Work  for  De- 
cember. When  Mr.  McDonald  undertook  the  problem  of  the  New  York  Sub- 
way and  some  one  said  "Difficult  job!"  he  replied:  "Difficult?  Not  a  bit. 
It's  cellar  digging — just  a  lot  of  cellar  digging.  Put  all  the  cellars  in  New 
York  in  a  row  and  they'd  make  a  tunnel  from  here  to  Philadelphia.  There's 
nothing  hard  about  digging  a  cellar,  and  a  row  of  cellars  isn't  any  harder. 
It    takes   longer — that's   all." 

•MR.  JAMES  SWI.VBURNE.  president  of  the  English  Institution  of  Elec- 
trical Engineers,  is  well  known  for  his  versatility  and  literary  ability.  Both  are 
exemplified  by  a  recent  contribution  to  the  Wcstminsler  Review  on  "Feminine 
-Mind  Worship."  It  is  a  highly  ingenious  plea  for  better  educational  ideals, 
alike  for  men  and  women,  and  insists  that  much  of  the  training  that  women  are 
now  getting  cn,ibles  them  to  lo  feminine  work  previously  monopolized  by  men. 
Electricity  has  been  a  most  noteworthy  ally  of  woman  in  shutting  the  sterner 
sex   out  of   the   softer   jobs. 

NEW  Yt)kK  ELECTRICAL  SOCIETY  has  elected  the  following  new 
members:  W.  A.  Hclden.  8  Westchester  Avenue.  Bronx,  New  York;  Thomp- 
son D.  Harbinson.  care  Portland  Cement  Company,  Stewartsville,  N.  J.; 
J.  O.  Sinkinson.  55  Duane  Street,  New  York  City;  M.  B.  Foster.  Fuller 
Building,  Broadway  and  Twenty-third  Street,  New  York  City;  Leon  E. 
Schmielsewski.  care  Stanley  &  Patterson,  93  Liberty  Street.  New  York  City: 
W.  t".  Andrews.  114  Liberty  Street.  New  York  City;  Charles  R.  Pratt,  Ma- 
rine Engine  &  Machine  Company,  Harrison,  N.  J.;  Harold  Melbin,  217 
West  Sixty-eighth  Street,  New  York  City;  E.  B.  Conrad,  127  Humphreys 
Avenue,  Bayonne,  N.  J.,  and  A.  F'redcrick  Collins,  63  West  Twelfth  Street, 
New  York  City. 

MR.  H.  D.  CRITCHFIELD,  for  several  years  general  counsel  of  the 
Federal  Telephone  Company,  of  Cleveland,  has  resigned  to  accept  a  posi- 
tion with  the  .Automatic  Telephone  Company,  of  Chicago,  which  is  putting 
in  an  indci>endcnt  telephone  plant  in  Chicago.  Mr.  Critchfield  has  been 
very  prominent  in  the  independent  telephone  movement  in  Ohio  and  the  cen- 
tral West,  and  is  one  of  the  best  posted  men  on  the  subject  in  the  country. 
He  is  president  of  the  Ohio  Independent  Telephone  Association,  and  is 
closely  identified  with  Judge  James  M.  Thomas,  president  of  the  Independent 
Telephone  Association  of  America.  Mr.  Critchfield  has  been  succeeded  in  his 
position  with  the  Federal  Company  by  Mr.  L.  Carey,  assisunt  general  coun- 
sel of  the  company  for  some  time  past. 

MR.  THOMAS  M.  MOORK,  chief  of  the  Department  of  Machinery  Ex- 
hibits of  the  St.  Louis  Exposition,  has  received  a  cablegram  from  Lieutenant 
(K>dfrey  L.  Carden.  one  of  his  assistant  chiefs,  now  at  Berlin,  Germany, 
stating  that  the  steamer  has  sailed  with  the  Durr  lx>iler  entered  for  the  Kx- 
position.  This  is  the  first  foreign  shipment  made  for  the  I'air.  It  is  an 
800  hp  boiler,  and  Chief  Moore  says  that  it  will  be  installed  and  in  service 
in  the  Exposition  power  house  in  January  next  if  the  building  is  ready  for  it 
at  that  time.  Mr.  Moore  cxpccu  to  have  several  other  boilers  on  the  grounds 
in  January,  including  one  from  Gummcrsbach.  Germany;  one  from  Kiel, 
and  two  from  Brooklyn.  N.  Y.  He  will  also  ha>-e  a  200  hp  engine  supplied 
by  the  Skinner  Fngine  Company,  of  Erie,  Pa.,  which  is  to  dri>-c  a  generator 
furnished  by  the  Warren  Electric  Manufacturing  Company,  of  Sandusky.  O. 
These  boilers,  engines  and  generators  are  all  entered  as  exhibits,  and  will 
be  kept  in  operation  from  the  time  they  arc  installed  next  January  until  the 
close   of  the    Exposition   two  years  hence. 

MR.  L  W,  ST.WTON.  who  has  been  electrical  engineer  and  superintendent 
of  equipment  for  the  Federal  Telephone  Company,  of  Ck-veland.  Ohio,  has 
resigned  his  position  with  that  company  and  opened  offices  in  the  same  building 
(The  Electric  building)  as  consultinB  telephone  engineer.  Mr.  SUnton's  prac- 
tical working  experience  with  all  classes  of  outside  construction,  and  his  ac- 
quaintance with  all  the  latest  forms  of  central  energy  equipment,  together 
wi  a  thorough  technical  training,  qualify  him  admirably  for  his  new  work, 
and   will  help  to   fill  a  much    felt  requirement   in   independent   telephony.     Mr. 
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Stanton  has  closed  several  contracts  throughout  the  central  West  for  making 
a  systematic  inspection  of  the  plants,  and  drawing  specifications  for  new  equip- 
ment. The  drawing  of  specifications  for  new  equipment  is  especially  valuable 
to  the  independent  companies  which  are  installing  modern  central  energy  sys- 
tems. The  experience  which  Mr.  Stanton  has  gained  through  equipping,  main- 
taining and  operating  the  various  plants  of  the  Federal  Telephone  Company, 
will  prove  of  great  value  to  parties  who  arc  fortunate  in  securing  his  services. 
MR.  HENRY  W.  POPE,  for  the  past  three  years  acting  general  manager  of 
the  Bell  Telephone  Company,  of  Buffalo,  comprising  the  seven  counties 
around  Rochester  and  Buffalo,  has  been  assigned  to  the  headquarters  of  the 
American  Telephone  and  Telegraph  Company  in  New  York.  Mr.  Pope  has  been 
in  charge  of  the  Buffalo  Company  during  its  period  of  reconstruction,  which 
has  spread  over  the  past  three  years  and  was  finally  completed  Oct.  4th,  Riy 
the  opening  of  the  new  Lockport  exchange  and  the  new  "North"  exchange  at 
Buffalo.  During  this  time  the  subscribers  have  increased  from  some  8,000 
to  22,000,  Buffalo  having  12,000  and  Rochester  5,500.  A  dozen  new  or  recon- 
structed exchanges  have  been  built  and  new  toll  lines  completed  or  greatly 
increased  in  capacity.  Upon  the  departure  of  Mr.  Pope  from  Buffalo  he  was 
the  recipient  of  a  beautiful  loving  cup  and  gold-headed  cane  from  department 
officials  and  the  clerical  force  of  his  office,  presented  at  a  banquet  given  him  at 
the  Iroquois  Hotel.  It  may  not  be  generally  known  that  Mr.  Pope  is  again 
on  familiar  ground,  as  he  was  one  of  the  pioneer  telephone  managers  in  New 
York  City 


Utabe  IRotes. 
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THE  AUTOMATIC  SWITCH  COMPANY,  recently  organized  at  Water- 
bury,  Conn.,  has  established  a  factory  at  Oakville,  where  it  will  manufacture 
electric   time   switches. 

"SlvjNS  OF  -HE  TIMES." — This  is  the  season  for  sign  lamps,  and  lamps 
for  decorations.  The  Electric  Appliance  Company,  Chicago,  recommends  the 
I'ackard   sign    lamps,   and    is   prepared   to   make   quick   shipments. 

THE  GORDON  BATTERY  COMPANY,  New  York,  reports  business  as 
exceedingly  good  at  present,  and  that  it  is  working  its  plant  to  its  full  ca- 
pacity. The  Gordon  cell  is  used  more  than  ever  before,  the  demand  for  it 
requiring  the  company  to  increase  its  facilities  very  frequently. 

PAWLING  &  HARNISCHFEGER,  of  Milwaukee,  Wis.,  have  brought  out  a 
special  bulletin  illustrating  and  describing  their  standard  I  beam  trolleys  for 
shop  equipment,  etc.,  electric  traveling  cranes  and  traveling  electric  hoists. 
There  appears  to  be  a  great  and  growing  demand  for  such  apparatus  for  hand- 
ling material,   and  this  brochure  indicates  its  latest  modifications. 

THE  COLEMAN  MANUFACTURING  COMPANY,  New  York,  manu- 
facturers of  the  Palm  air-deflector  for  electric  fans,  has  opened  an  office  and 
showroom  at  71  Cortlandt  Street.  This  company  has  recently  completed  ar- 
rangements with  some  of  the  largest  fan  manufacturers  in  the  country  to 
furnish  deflectors  for  their  fan  motors.  It  is  also  receiving  many  inquiries 
from  supply  dealers  and  the  trade  generally. 

THE  DAYTON  FAN  &  MOTOR  COMPANY,  Dayton,  Ohio,  has  made 
arrangements  with  the  Diehl  Manufacturing  Company  whereby  it  has  obtained 
a  perpetual  license  to  manufacture  fans  which  embody  the  principles  covered 
by  the  Dichl-Bennett  patents.  This  company  has  enjoyed  a  very  rapid  grovvtn, 
and  to-day  is  doing  an  extensive  export  business,  the  Dayton  fan  having  met 
with  favor  all  over  the  world.  Its  new  catalogue  containing  cuts  and  descrip- 
tions of  its  1903  types  of  fans  will  be  ready  for  distribution  about  January  1. 

THE  EUREKA  ELECTRIC  COMPANY  announces  to  its  many  friends 
and  customers  that  in  its  headquarters  in  room  656,  in  the  Auditorium,  Chi- 
cago, will  be  found  during  the  telephone  convention  next  week  the  latest 
products  manufactured  by  this  well-known  company.  The  exhibit  will  be  in 
charge  of  Messrs.  I.  J.  Kusel,  H.  J.  Kusel,  D.  I.  Canmann,  H.  Rosenow,  C.  W. 
Robbins,   Paul   Gardner  and  others.      Handsome  souvenirs   will   be   given  away. 


Its  exhibit  embodied  special  features  of  the  latest  and  up-todate  imprcvements 
in  the  products  of  telephone  apparatus. 
MR.  WILLIAM  KOCHE,  42  Vcsey  St,  New  York,  manufacturer  of  the  new 

standard  dry  battery,  is  about  to  increase  his  facilities  to  keep  up  with  the 
constantly  growing  demands  for  these  cells.  Mr.  Roche,  on  Nov.  7th,  celebrated 
the  fifth  anniversary  of  his  start  in.  business  by  giving  a  dinner  to  commem- 
orate the  event  to  a  select  party  of  friends  and  associates  in  business.  Well 
wishes  were  expressed  on  both  sides.  During  the  evening  Mr.  Roche  presented 
each  of  those  in  attendance  with  a  handsome  little  present  as  a  token  of  the 
occasion. 

St-N  ELECTRIC  MANUFACTURING  COMPANY.— On  Wednesday,  De- 
cember 10,  1902,  will  be  sold,  at  public  sale,  on  the  premises  at  West  Chester, 
Pa.,  the  property  of  the  Sun  Electric  Manufacturing  Company,  telephone  man- 
ufacturers, including  a  three-story  brick  factory  building,  40  by  :oo  feet,  with 
brick  boiler  house  attached  20  by  34  feet,  and  about  one  acre  of  land,  on  the  line 
of  the  P.,  W.  and  B.  R.  R.,  and,  with  the  same,  one  40-hp  Ames  engine  and 
one  6o-hp  Ames  boiler;  also  one  power  elevator  and  two  large  fireproof  vaults. 
Also  a  lot  of  valuable  machinery,  all  in  first-class  condition,  a  quantity  of  tel- 
ephone material,  the  "Sun"   patents,  office  furniture,  etc. 

HARDINGE  BROTHERS,  1036  Lincoln  Avenue,  Chicago,  are  not  a  new 
firm  at  all,  but  have  added  to  their  line  of  work  which  is  the  manufacturing  of 
watch  makers'  tools,  tapes,  dies  and  special  work  such  as  gear  cutting  and  watcti 
mr  king  for  which  they  have  the  best  facilities,  the  entire  "Cataract  Precision 
Lathe"  business  purchased  from  A.  W.  Gump  &  Co.,  who  succeeded  the  Cataract 
Tool  and  Optical  Co.  They  have,  it  is  i.laimed,  the  largest  stock  of  wire  cr 
split  chuC"  extant  and  have  been  very  successful  in  their  business  which  has 
been  in  existence  for  the  past  13  years.  They  manufacture  meter  parts  and 
such  like  where  good  work  is  the  essential  quality.  The  workmanship  is  done 
liy  experienced  and  practical  mechanics.  They  will  be  glad  to  receive  inquiries 
in  regard  to  their  specialties  and  new  lines  of  work  requiring  precision. 

THE  FRINK  SYSTEM  OF  LIGHTING  show  windows  and  store  interiors 
by  special  reflectors  continues  to  prove  its  value.  Latest  advices  from  the 
manufacturer,  I.  P.  Frink,  551  Pearl  St.,  New  York,  state  that  some  of  their 
more  recent  orders  were  from  the  following:  Max  Weil  &  Co.,  St.  Louis,  Mo.; 
Smith,  Gray  &  Co.,  Brooklyn;  Hecht's  Stores,  Baltimore;  Segelbaum  &  Co., 
Braddock,  Pa.;  Parker,  Bridget  &  Co.,  Washington,  D.  C. ;  J.  Keller  &  Co., 
Kendallsville,  Ind. ;  G.  B.  French  Co.,  Portsmouth,  N.  H.;  Goldsmith  Bros., 
Easton,  Pa.;  Woodward  &  Lothrop,  Washington,  D.  C. ;  Gerardi  Mercantile  Co., 
Trinidad,  Colo.;  L.  Bamberger  &  Co.,  Newark,  N.  J.;  N.  Snellenburg  &  Co., 
Philadelphia,  Pa.  These  firms  added  to  many  hundreds  of  others  using  Frink 
reflectors  for  window,  show-case,  and  interior  store  lighting  are  the  very  best 
testimonials.  Many  of  the  names  represent  houses  of  national  reputation;  all 
are  representative  of  their  several  localities;  and  whatever  has  the  stamp  of 
their  approval  may  be  safely  adopted  by  progressive  merchants  everywhere. 
Booklet  and  full  information  to  solve  lighting  problems  will  be  sent  upon 
request. 

JOSEPH  T.  RYERSON  &  SON.— The  sixtieth  birthday  of  Joseph  T.  Ry- 
erson  &  Son,  of  Chicago,  is  commemorated  by  a  special  anniversary  issue  of 
Ryerson's  Monthly  Journal  and  Stock  List.  Advantage  is  taken  to  present  a 
number  of  exceedingly  interesting  features.  Among  these  are  some  his- 
torical notes  and  views,  which  are  well  worthy  of  attention.  The  name  of 
Ryerson  has  been  associated  with  the  iron  and  steel  business  in  America  since 
its  inception.  The  corporation  has  lately  erected  and  nearly  completed 
large  new  warehouses  and  structural  yards  in  Chicago.  The  building,  of  two 
stories,  is  175  by  266  feet  in  dimensions,  60  feet  high,  and  has  an  apnex  one 
story  in  height,  112  by  125  feet.  Through  the  entire  length  of  the  main  build- 
ing and  structural  yards,  300  by  600  feet,  a  railroad  track  runs,  which  is  con- 
nected directly  with  all  lines.  Over  these  tracks  are  two  overhead  electric 
cranes,  one  for  each  floor,  which  are  served  by  trolleys  running  the  entire 
width  of  the  building.  In  this  warehouse  machinery  has  been  installed  com- 
prising a  heavy  electrically  controlled  plate  shear,  a  powerful  cold  saw 
for  heavy  structural  shapes  and  a  combined  machine  specialy  built  for  shear- 
ing,  punching   or   coping   lighter  beams,   bars  and   angles. 


Record  of  Electrical  Patents. 


UNITED   ST.VTES  PATENTS  ISSUED   NOVEMBER  25,    1902. 
[Conducted  by  Wm.  A.  Rosenbaum,   Patent  Attorney,   140  Nassau   St.,   N.   Y.] 
714,127.      ELECTRICAL    MEASURING    INSTRUMENT;    C.    W.    Atkinson, 

Cardiff,   England.     App.   filed  May  23,   1902.     A  float  in  a  body  of  liquid 

rises  and  falls  under  the  fluctuations  of  current  in  a  coil  surrounding  it. 

The  float   and   the    liquid  in    which   it   rests   have    equal    co-eflSciencies   of 

expansion  under  heat. 

714.158.  OIL  GUARD  FOR  COMMUTATORS;  W.  F.  Dawson,  Schenectady, 
N.  Y.  App.  filed  April  23,  1902.  An  annular  oil  guard  extends  radially 
outward  beyond  the  line  of  the  commutator  surface. 

714.159.  TOP-HOLE  PLUG;  Andrew  Dickey,  Buffalo,  N.  Y.  App.  filed  Dec. 
2,  1901.  A  plug  for  a  vessel  containing  molten  metal,  siich  as  aluminum, 
sawdust  or  paper  pulp  is  molded  into  the  shape  of  a  plug,  covered  with  clay 
and  inserted  in  the  top  hole,   where  it  becomes  converted  into  carbon. 

714,181.  TRIPPING  ELECTRIC  SWITCHES  OR  CIRCUIT  BREAKERS; 
J.  D.  Hilliard,  Jr.,  Schenectady,  N.  Y.  App.  filed  Nov.  13,  1901.  An 
auxiliary  source  of  tripping  energy  is  dispensed  with  and  a  circuit  provided 
for  this  purpose  which  is  normally  inactive,  but  supplied  with  actuating 
energy  the  instant  occasion  requires  it  and  which  must  be  furnished  if 
the  system  itself  is  alive. 

714,189.  TRAVELING  CONTACT  FOR  RAILWAY  TELEPHONES,  TEL- 
EGRAPHS, OR  THE  LIKE;  A.  D.  Jones,  Louisville,  Ky.  App.  filed 
April  4,  1902.     (See  page  910.) 


714,201.  STORAGE  BATTERY;  S.  Laszcynski,  Berlin,  Germany.  App.  filed 
Feb.  2Z,  1901.  A  negative  electrode  of  nickel  oxid  and  a  positive  electrode 
of  spongy  zinc  in  a  solution  of  aluminates. 

-14,210.  MOTOR  REGULATION;  R.  T.  Lozier,  New  York,  N.  Y.  App.  filed 
April  2,  1900.  A  motor  generator  connected  with  the  line  is  first  used  to 
supply  current  to  the  main  motor  and  after  the  speed  of  the  latter  has 
reached  a  desired  value,  the  motor  generator  is  cut  out  and  the  main  motor 
connected  direct  to  line. 

714,226.  COIL  FOR  ARC  LAMPS;  W.  H.  Northall,  Elwood,  Ind.  App.  filed 
May  I,  1902.  The  wire  of  the  coil  is  insulated  with  asbestos  and  a  tough 
long  fibre  to  make  it  heat  proof. 

741.232.  TRANSFORMER,  INDUCTOR,  ETC.;  F.  Pichler,  Weiz.  Austria- 
Hungary.  App.  filed  Oct.  23,  1901.  Heat-radiating  plates  are  inserted 
between  the  turns  of  the  coil,  the  plates  being  slotted  to  prevent  eddy- 
currents. 

714.233.  SIGN  ILLUMINATED  BY  ELECTRIC  CURRENT;  E.  ''lancon, 
Lingevres,  France.  App.  filed  April  11,  1902.  Geissler  tubes  in  the  form 
of  letters  are  made  by  forming  a  groove  in  a  glass  plate,  placing  metal 
pieces  in  the  groove  and  covering  it  with  another  plate. 

714,246.  WIRELESS  TELEGRAPHY;  H.  Shoemaker,  Philadelphia,  Pa.  App. 
filed  Oct.  25,  1901.  Instead  of  a  coherer,  a  pair  of  plates  are  arranged  in 
inductive  relation  and  arc  caused  to  vibrate  by  the  received  currents  and 
thereby  control  a  local  circuit. 
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714,2'--.  TkOLLEV  POLE  HARP:  J.  IL  Walker,  Lexington,  Ky.  App.  filed 
Jan.  14,  190a.  A  harp  of  tm»»-like  form  between  the  member*  of  which 
.be  wheel  can  be  tprung  into  place.     Other  feature*  are  also  designed. 

7M.2W.  CONTACT  lOR  TROLLEY  HARPS:  J.  H.  Walker.  Lexington,  Ky. 
Afp.  filed  Feb.   12,  1902.     A  modification  of  the  preceding  invention. 

7.4,290,  ELECTRICAL  RECEPTACLE;  P.  H.  Fielding.  New  York.  N.  Y. 
App.  filed  Jan.  18,  1903.     A  receptacle  in  which  provtaion  ta  made  for  the 


714,290. — Electrical    Receptacle. 

wire*  in  the  molding  to  paaa  into  and  out  of  the  bottom  of  the  receptacle 
without  cutting  and  without  uncovering  that  portion  of  the  groove  in  the 
molding  directly  beneath  the  contacts  and  binding  screws. 

714.^91.  ELECTRICAL  RECEPTACLE;  P.  H.  Fielding,  New  York.  N.  Y. 
App.  filed  Feb.  2o,  1903.  A  receptacle  adapted  for  fuses  in  which  the 
latter  arr  housed  in  a  groove  formed  in  the  base  and  covered  by  an 
elongated   plug  formed   in   the  cap  and  adapted  to  enter  the  groove. 

7H.292-  LAMP  SOCKET;  P.  H.  Fielding.  New  York.  N.  Y.  App.  filed 
Feb.  ao,  1902.  A  weather-proof  socket  in  which  the  case  has  no  mechanical 
connection  with  the  frame  carrying  the  contacts  and   binding  screws. 

714,299  BUTTON  FOR  ELECTRAPHERS*  KEYS,  ETC.;  H.  J.  Greule. 
Mason  City.  Iowa.  App.  filed  March  4.  1902.  The  top  of  the  key  is 
dished  and  covered  by  a  flexible  diaphragm. 

7M.j$i.  INDUCTION  MOTOR  STARTING  DEVICE;  A.  H.  Abell.  Schenec- 
tady, N.  Y.  App.  filed  April  19.  1902.  The  object  is  to  render  it  prac- 
tically impossible  to  close  the  main-line  switch  until  the  resistance  has 
l»ern  intcrted  in  the  secondary  circuit  and  to  prevent  the  resistance  from 
being  reinserted  while  the  motor  is  running  without  fiist  opening  the 
mainline  switch. 

714.355  PROTECTIVE  SYSTEM;  A.  H.  Armstrong.  Schenectady,  N.  Y. 
App.    filed    March   30.    1901.      A    grounded    network   of   wires   is   arranged 


tf^'^lW 


r'4.J$5— Prolcctivc   System. 

under  the  main  tonrlurtors  to  intercept  the  latter  in  case  they  fall  and 
Ihiit  n,>efaie  a  cutout  at  the  station  bciore  the  conductors  fall  to  the  ground 
7t4.J'.6  TRAIN  SIGNAL  SYSTEM:  A  G.  Davis.  SchenecUdy.  N.  Y.  App 
filed  March  10.  1901.  A  system  in  which  the  motorman  cannot  get  the 
Parting  signal  until  notice  is  sent  from  each  platform  of  the  train  where 
passengers  enter 

>t4.J7 J.  ELECTRICAL  DENTAL  FURNACE;  Ashley  M.  Hewrtt  and  John 
C  Muth.  Chicago.  III.  App  filed  Feb  17.  igoa.  An  inner  muffle  is  woun.) 
with   a  resistance  wire. 

7. 4..18..     REGULATING  DEVICE  FOR  DYNAMO  ELECTRIC  MACHINES 
C.   W     Kragh.   Ma-I.^n.    Wis      App.    filed    Sept.   9.    ,899.      The   regulating 
device  is  a  c»,l   on  the   field  magnet   of   the  machine  arranged  to  act  both 
as  an  opposition  to  the  field  energiring  cn,|  and  an   a  resistance 

7.4.W5.  STARTING  ROTARY  CONVERTERS;  W  R  Potter.  SchenecUdv. 
N  Y.  App.  filed  Sept.  7.  180Q.  An  induction  motot  is  used  to  drive 'a 
dirrrt  current  ger.erator  for  sta.ting  the  rotary  converters;  in  this  way 
starting    resistances    and    transformer*    are    avoided 

"^T^  .^''^^^R"'-^'^  ^^'^-  M  C  RypinsVi.  Schenectady.  N.  Y.  App 
filed  April  ,5.  ,9„„.     Ro,,,Hle  salt,  in  solution  is  umkI  a.  the  electrolvle 

"^'iL  fi.U'Vr'"''''''''''  ^^''''""^^  ^  ^  «•''""•  Schenectady.  N.  Y. 
App^  filed  leh.  ao.  ,90,.  A  construction  whereby  the  circuit  is  broken 
.n  the  upper  portion  of  ,he  body  of  oil.  where  the  oil   is  clearest 


714,446.  PROTECTOR  FOR  THIRD  RAILS  OF  ELECTRIC  RAILWAYS; 
H.  Brooks,  Wheator,  III-  App.  filed  June  23,  1902.  The  protector  consists 
of  terra  cotta  tubing  open  to  one  side  to  admit  the  contact  shoe. 

714,452.  POLARIZED  ELECTROMAGNET;  L.  Cerebotani.  Munich.  Ger- 
many. App.  filed  April  25,  1902.  A  peculiar  arrangement  of  horse  shoe 
permanent  magnets  and  electro  magnets  to  increase  the  power  and  mechan- 
ical effect. 

714^55-  LIGHT-M.NG  ARRESTER;  J.  E.  Cordovez,  Panama,  Colombia.  App. 
filed  April  19,  1902.  Means  for  adjusting  the  tension  of  a  spring-sup- 
ported circuit   dosiag  armature. 

714.497.  RAILWAY  ELECTRIC  MOTOR  COOLING  SYSTEM;  C  O. 
Mailloux  and  W.  C.  Gotschall,  New  York,  N.  Y.  App.  filed  Aug.  26. 
1902.  A  system  wherein  a  cooling  agent,  such  as  compressed  air  or  gas, 
is  caused  to  circulate  about  the  motor  in  accordance  with  temperature 
dianges  thereof  by  automatic  means     (See  Current  News  and  Notes.) 

714.498.  RAILWAY  ELECTRIC  MOTOR  COOLING  SYSTEM;  C  O. 
Mailloux  and  W.  C.  Gouhall,  New  York,  N.  Y.  App.  filed  Sept.  13,  190a. 
A   modification  of  the  preceding  invention. 

714,506.     TROLLEY;  J.  Morgan,  Ellwood  City.  Pa.     App.  filed  Aug.  28,  1902. 

Details. 
714,540.      TELEPHONE    SWITCH;   J.    A.    Warrick.   Sheldon,   111.      App.    filed 

.%ov.  5,  1901.     (See  page  910.) 

714.577.  TELEGRAPHIC  OR  TELAUTOGRAPHIC  APPARATUS;  E.  K. 
Gruhn.  Dresden,  (}ermany.  App.  filed  April  16,  1901.  A  ray  of  light  is 
deflected  by  a  mirror  which  is  caused  to  change  its  angular  position  by  the 
received   currents. 

7I4,s8t.  MOTOR  HANDLE  FOR  TOOLS;  G.  H.  HUlyer,  Doltxth,  Minn. 
App.  filed  April  29,  1902.  A  motor  and  gearing  arranged  inside  of  a  tool 
handle. 


B.    Lockerby,    Ithaca,    N.    Y.      App.   filed 


714.589.  TROLLEY    WHEEL;    J. 
Jan.  27.  1902.     Details. 

714.590.  BATTERY  DEPOLARIZER;  C.  E.  Lockwood  and  W.  C.  Banks, 
New  York,  N.  Y.  App.  filed  Sept  5,  1900.  A  depolarizer  composed  of  a 
copper  plating  deposited  upon  the  surfaces  of  finely  divided  iron  particles 
and  oxidized  thereon. 

714.593.  ELECTRIC  SWITCH;  N.  Marshall,  Newton,  Mas*.  App.  filed 
Nov.  2,  1901.  The  clips  have  V-shaped  bases  which  are  set  into  V-shaped 
grooves  in  the  insulating  block  and  held  by  screws. 

714.598.  APPARATUS  FOR  SEPARATING  METALS  FROM  SOLUTIONS 
CONTAINING  SAME;  Sidney  Theodore  Muffly,  Bowdre,  Ga.  App.  filed 
Jan.  22,  1902.  A  mattress  cathode  is  composed  of  a  cellular  carbon  plate 
and  cellular  porous  carbon  casings;  a  filiform  packing  of  lead  and  cine 
composition  is  within  the  casings  and  incloses  the  carbon  plate,  which, 
together  with  an  iron  plate  anode,  form  electrodes  connected  to  a  source 
of  electricity.  All  o*'  the  parts  are  enclosed  in  a  fabric  cover  and  there  is 
an  insulating  frame  between  the  plate  anode  and  the  mattress  cathode, 
with  means  for  supplying  air  to  the  bottom  of  the  containing  receptacle. 

714.599.  PROCESS  OF  PRECIPITATING  METALS  FROM  SOLUTIONS 
CONTAINING  SAME;  Sidney  Theodore  Muffly,  Bowdre,  Ga.  App.  filed 
Jan.  22,  1902.  The  process  consists  in  obtaining  sccondarj-  or  increased 
electrochemical  action  by  passing  a  solution  of  requisite  temperature  com- 


714.408. — Electric  Railway  Motor  Cooling  System. 

hined  with  warm  air  to  supply  oxygen  into  and  through  a  filiform  and 
partly-soluble  compcsition  of  lead  and  zinc  inclosed  in  a  porous  cellular 
casing  of  carbon,  together  with  a  suitable  plate-anode  and  comprising  elec- 
trodes having  connection   with  a  source  of  electricity. 

r  14,600.  OUTLET  BOX;  E.  W.  Muller,  Brooklyn.  N.  Y.  App.  filed  March 
12,   190a.     A  ceiling  box  having  a  central  insulated  hook  for  an  arc  lamp. 

:i4.6o'.  ELECTRIC  CUT  OUT;  H.  N.  Potter.  Pittsburg.  Pa.  App.  filed 
March  27.  1901.  A  special  angular  relation  of  certain  loose  parts  in  a 
Nemst  lamp  to  prevent  vibration  when  the  lamp  is  operated  by  high 
frequency  currents. 

: 1 4.608.  TROLLEY  GUARD;  C.  O.  Prince.  Canton.  Ohio.  App.  filed  Sept. 
a,  190a.  A  cross  bar  below  the  wheel  prevents  the  pole  from  rising  should 
the  wheel  leave  the  wire. 

ri4.63o.  APPARATUS  FOR  SIMULTANEOUSLY  TRANSMITTING  A 
NUMBER  OF  TELEGRAPHIC  MESSAGES  OVER  A  SINGLE  WIRE; 
J.  Zeigler,  Vienna,  Austria-Hungary.  App.  filed  May  29,  1900.  Relates 
to  the  construction  of  a  commutating  device. 

14.648.  WIRELESS  TELEGRAPHY;  H  Shoemaker.  Philadelphia,  Pa.  App. 
filed  May  13.  1901.  A  series  of  coherers  provided  with  means  for  suc- 
cessively tapping  the  tubes  to  decohere  the  filings,  such  means  being 
operated  by  a  phonic  wheel. 
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The  Telephone  Movement. 

If  any  proof  were  needed  of  activity  in  the  telephone  field,  it  is 
afforded  by  such  meetings  as  that  which  is  taking  place  in  Chicago- 
this  week  and  of  which  record  is  made  in  a  supplement  to  this  issue. 
The  exuberant  enthusiasm  and  progressiveness  in  the  independent 
field,  thus  finding  expression,  matches  that  shown  in  the  earlier 
days  of  the  art,  when,  as  some  will  remember,  a  Bell  telepho«e 
convention  could  hold  its  own  as  a  "hot  time"  with  anything  else 
that  has  taken  place  in  the  shape  of  electrical  gatherings.  It  has 
always  been  a  matter  of  regret  with  us  that  the  Bell  conventions 
ceased,  and  we  could  always  see  plenty  of  good  reasons  for  their 
continuance,  even  though  it  be  conceded  that  with  concentrated 
ownership  or  control  the  time  had  gone  by  for  such  free  and  vigorous 
treatment  of  the  subject  as  has  been  seen  in  Chicago  this  week.  We 
are  glad  to  note  this  activity  and  intensity  in  a  department  of  elec- 
trical industry  still  so  far  from  being  developed  up  to  its  possi- 
bilities, and  so  greatly  in  need  of  uniformity  and  standardization. 
It  is  perhaps  natural  that  greatest  interest  in  these  meetings  should 
be  shown  in  the  Western  States,  where  the  independent  movement 
has  reached  its  most  striking  advance.  We  could,  however,  hardly 
expect  to  see  the  convention  fever  maintained  at  its  present  height,, 
even  there,  and  the  natural  drawing  together  of  a  great  many  of 
the  local  companies,  still  separate,  must  in  time  bring  its  inevitable 
effect.  Indeed,  it  is  avowedly  the  aim  of  many  of  the  leaders  thus 
to  use  the  conventions  for  crystallizing  consolidations  that  will 
make  for  efhciency  and  economy ;  and  there  can  be  no  doubt  that 
results  in  this  direction  will  attend  their  efforts. 


Outside  of  the  exchange  field,  the  independents  have  also  tremen- 
dously stimulated  telephonic  activity,  and  the  amount  of  "isolated" 
or  "interior"  work  they  have  done  is  most  creditable.  It  does  not 
find  much  illustration  at  conventions  of  exchange  men.  whose  in- 
terests lie,  in  reality,  rather  the  other  way;  but  none  the  less, 
it  is  the  independent  movement  that  has  been  so  powerful  a  factor 
in  furnishing  the  telephone  to  the  trolley  road,  the  factory,  the 
hotel,  the  mine,  the  electric  light  plant,  or  the  office  building.  The 
interaction  of  this  upon  exchange  work  will  be  interesting  in  due 
time. 


Metrics  and  the  Mfchanicals. 

We  regret  to  see  that  so  reputable  a  body  as  the  American  So- 
ciety of  Mechanical  Engineers  should  have  even  temporarily  passed 
under  the  fanatical  domination  of  the  rule-of-thumb  contingent, 
for  it  thereby  becomes,  we  fear,  an  object  of  international  merri- 
ment. It  is  to-day  probably  the  only  quasi-rcientific  body  on  the 
face  of  the  planet  which  would  so  far  stultify  itself  as  to  go  on  record 
as  openly  opposed  to  the  metric  system.  To  be  sure,  it  did  so 
only  by  a  trivial  majority  of  a  rather  lean  meeting  at  which  the 
conservative  enrages  were  present  in  force,  but  this  palliating  cir- 
cumstance will  hardly  secure  the  publicity  .hat  will  serve  to  lessen 
the  pained  astonishment  of  the  scientific  public.  We  earnestly  com- 
miserate the  minority  for  the  unfortunate  position  in  which  it  has 
been  put.  Father  Time  and  the  fool-killer  will  rescue  it  at  no  dis- 
tant date,  and  the  intemperate  vituperation  indulged  in  by  the  old 
fogies  serves  in  part  as  its  own  corrective..  The  resolutions  which 
actually  passed  were  in  fact  rather  mildly  condemnatory,  but  those 
which  the  saner  counsels  of  the  Society  tabled,  but  did  not  keep 
from  widespread  publication,  were  unique.  If  the  metric  advocates 
wished   to   retaliate,   they  might   assert   that    for    senile   fanaticism. 
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futile  rancor  and  general  imbecility  those  resolutions  sund  quite 
alone.  There  may  be,  and  are,  reasonable  differences  of  opinion  as 
to  the  wisdom  of  an  immediate  and  violent  change  in  our  system 
of  weights  and  measures,  which,  by  the  way,  nobody  has  seriously 
proposed ;  but  we  certainly  did  not  suppose  that  five  engineers  could 
be  found  who  would  go  upon  record  in  such  extraordinary  language 
and  as  believing  that  the  so-called  "English  system"  would  ever 
be  universally  adopted. 


"English  system"  indeed !  There  is  no  such  thing,  nor  has  there 
been  within  the  men-.ory  of  man.  It  would  take  more  space  than  we 
have  in  our  editorial  columns  to  catalogue  and  describe  the  weird 
and  irreconcilable  systems  which  have  been  in  use  in  English  shops. 
We  very  much  doubt  whether  any  member  of  the  American  Society 
of  Mechanical  Engineers  could  ever  name  them  off  hand,  much 
less  explain  th^iir  relations.  It  seems  as  if  half  the  prosperous  man- 
ufacturers in  England  had  devised  independent  systems  of  gauges, 
admirably  supplemented  by  popular  units  handed  down  from  med- 
iaeval times.  Of  these,  the  barley-corn  is  about  the  only  one  which 
has  not  been  retained  in  use  to  our  knowledge,  though  we  should  not 
be  in  the  least  surprised  to  find  that  it  still  survives  in  some  form 
or  other.  The  chief  argument  advanced  by  the  seventeenth-century 
section  of  the  A.  S.  M.  E.  seems  to  have  been  the  occasional  sur- 
vival of  similar  curios  among  nations  using  the  metric  system  for 
the  purposes  of  every  day  life.  Now  unquestionably  there  are  some 
luch  anachronisms,  like  the  Paris  line  and  the  German  zoll  (Heaven 
knows  which  one),  but  they  have  no  more  significance  than  the  use 
of  the  double  negative  among  English  illiterates.  As  well  abolish 
the  metric  system  for  one,  as  English  grammar  for  the  other.  Par- 
ticular trades  preserve  their  metrological  jargon  as  particular  com- 
munities adhere  to  their  dialects,  but  neither  fact  has  the  slightest 
general  significance  save  to  attest  the  persistence  of  bad  habits.  So 
far  from  any  form  of  English  measures  making  headway  in  the 
V'orld's  work,  every  succeeding  year  finds  the  metric  system  making 
steady  progress  in  commerce  and  industry.  Continental  manu- 
facturers sometimes  build  to  English  measures  for  the  export  trade, 
just  as  they  make  beads  of  particular  sizes  and  colors  for  barter  in 
Central  Africa,  merely  as  a  concession  to  the  idiosjrncracies  of  sav- 
ages. 


This  whole  rumpus  proves  the  wilful  and  deplorable  ignorance  of 
the  rule-of-thumb  contingent  as  to  the  real  provisions  of  the  metric 
bill  now  before  Congress.  It  is  tacitly  assumed  that  its  effect  will 
be  to  change  violently  by  legal  enactment  all  the  measuring  equip- 
ment of  the  shops  of  the  country;  and  on  this  assumption  the  afore- 
said back  numbers  fotmd  n  mighty  grievance.  Now  it  is  undoubtedly 
the  purpose  of  the  bill  to  encourage  the  introduction  of  a  simple 
intrmational  system  of  weights  and  measures,  but  its  actual  direct 
eflFcct  will  be  merely  to  set  a  gooc'  example  by  the  use  of  the  metric 
system  in  the  transactions  of  the  Government.  Any  superannuated 
fanatic  who  so  desires  is  at  perfect  liberty  to  continue  his  antiquated 
methods  just  as  long  as  he  wishes.  Nobody  cares  how  his  shop 
rules  arr  Rraduatrd.  Hr  can  have  fhcm  divided  to  thirteenths  of  .in 
inch  or  seventy-ninths  of  a  foot  if  he  likes,  with  no  one  to  hinder. 
But  if  he  deals  wiih  Uncle  Sam.  he  will  be  expected  to  conform  to 
civilised  imits  so  far  as  the  re-mlts  are  concerned.  This,  however, 
is  not.  perhaps,  the  place  where  the  shoe  pinches.  It  takes  very 
little  forethojight  to  see  that  a  system  used  for  all  official  business, 
and  conforming  to  coiumon  international  practice,  will  very  rapidly 
work  iti  way  inio  gener.il  use.  and  when  that  time  comes,  the  gen- 
tleman who  deals  in  barley  corns  will  be.  with  respect  to  domestic 
trade.  iii>t  where  he  is  now  with  respect  to  a  large  cla^s  of  foreign 
trade,  seriously  at  a  disadvantage  with  his  more  progressive  com- 
petitors. If  he  really  believed  that  the  metric  system  would  not 
come  into  well  nigh  imivcrsal  employment,  a  law  such  as  is  proposed 


would  give  him  no  pangs,  but  the  gentleman  who  deals  in  barley 
corns  sees  the  beginning  of  the  end,  and  squirms.  We  believe  that 
the  best  interests  of  science,  the  mechanical  arts,  and  commerce  will 
be  served  by  the  immediate  passage  of  the  proposed  measure,  that  it 
will  be  passed  in  spite  of  the  frenzied  ravings  of  the  small  group 
of  hide-bound  fanatics  who  oppose  it,  and  that  the  result  will  be  the 
success  of  the  similar  movement  in  England  and  her  colonies  and 
the  reduction  of  the  so-called  "English"  system  to  a  position  of 
merely  archeological  importance.  Let  the  yard,  foot  and  pound  be 
stored  with  the  cubit  and  span  in  a  Pantheon  of  departed  units,  and 
then  be  forgotten,  except  as  relics. 


Engineering  Solidarity. 

Not  a  little  has  been  said  lately  about  engineering  solidarity  and 
the  great  opportunities  that  exist  for  the  closer  working  together 
of  men  engaged  in  different  fields  of  engineering  work.  But  we 
doubt  whether  a  better  expression  has  been  given  to  ideas  that  are 
now  in  the  air  than  the  speech  made  by  President  Scott,  of  the 
American  Institute  of  Electrical  Engineers  last  week  in  Philadel- 
phia— a  fitting  place  for  the  utterance  of  such  fraternal  sentiments. 
The  occasion  was  the  twenty-fifth  anniversary  of  the  local  Engineers" 
Club,  and  the  number  of  prominent  men  present,  from  all  branches  of 
the  engineering  profession,  gave  more  weight  than  usual  to  every 
idea  receiving  applause  and  approval. 


We  have  quoted  on  another  page  some  of  the  leading  passages 
of  the  Scott  speech,  and  regret  we  have  not  room  for  more,  espe- 
cially the  remarks  on  "co-operation,"  which  was  characterized  as 
"the  great  discovery  of  the  nineteenth  century."  Mr.  Scott  was  strong 
in  his  emphasis  upon  its  great  desirability  in  these  days  when,  as  he 
put  it,  the  effectiveness  of  concentration  and  the  economy  of  large- 
ness are  brought  out  by  the  events  of  every  day.  It  is,  indeed  the 
truth,  that  engineers  oeing  to-day  specialists  must  therefore  work 
together,  and  are  beginning  to  do  so  in  ways  and  to  an  extent  that 
was  little  dreamed  of  once.  Indeed,  it  is  impossible  to  contemplate 
the  future  without  accepting  as  a  fact  this  unity  of  purpose  and  effort. 


Perhaps  sentiment  in  this  thing  counts  for  a  good  deal,  and  we 
are  willing  to  admit  being  sentimental  on  the  matter;  but  Mr.  Scott 
himself  showed  incidentally  that  it  is  also  and  largely  a  question  of 
necessity.  Virtually  the  housing  of  the  poor  is  a  mild  problem 
compared  with  the  housing  of  the  engineering  societies,  many  of 
which  in  this  city — national  bodies — wander  from  pillar  to  post — 
without  hope  or  expectancy  of  enjoying  rooftree  or  hearthstone  of 
their  own.  The  American  Society  of  Mechanical  Engineers  has  a 
small  house  it  has  outgrown  and  seeks  shelter  in  an  adjoining  hotel. 
A  well-known  citizen  of  New  York  who  lately  gave  the  Electrical 
Engineers  a  handsome  addition  to  their  library  characterized  the 
Institute  offices  as  a  set  of  "cubby  holes,"  and  the  appellation  is  but 
too  pat  and  true.  These  cases  are  but  typical  and  symptomatic  and 
the  evil  of  crowding  grows  yearly,  while  the  societies  become  daily 
less  able  to  care  responsibly  for  the  technical  and  literary  treasures 
committed  to  ;hcir  care.  The  bodies  in  question  do  not  need  charity, 
nor  would  they  accept  it,  but  there  arc  magnificent  opportunities 
existing  to  place  at  their  disposal  and  in  their  trusteeship  facilties 
for  the  common  good,  the  benefits  of  which  would  at  least  equal 
those  afforded  hy  any  university  in  the  land. 


Measurements  of  Power  in  Three-Phase  Circuits. 

Mr.  McAllister's  article  on  page  947  skillfully  analyzes  a  simple 
case  of  current  unbalance  in  a  three-phase  system,  and  shows  how 
inaccurate  may  be  the  results  of  formulae  which  apply  to  wattmeter 
measurements  when  dealing  with  balanced  circuit.  The  power- 
factor  of  a  single-phase  circuit  considered  between  a  given  pair  of 
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points  therein,  is  a  clear  and  definite  quantity,  being  the  ratio  of  the 
real  to  the  apparent  power  transmitted  beyond  those  points.  The 
same  definition  may  be  rigidly  applied  to  a  three-phase  system,  bal- 
anced or  unbalanced,  when  a  neutral  point  exists.  When,  however, 
the  three-phase  system  has  no  neutral  point,  but  is  provided  with 
circuits  in  delta,  the  power-factor  becomes  more  difficult  to  define 
and  more  troublesome  to  determine.  Mr.  McAllister's  article  docs 
good  service  in  pointing  out  this  fact.  The  article  also  contains  a 
very  pretty  explanation  of  the  well-known  two-wattmeter  method  of 
measuring  power  in  a  three-phase  system.  •  The  explanation  does 
not  contain  or  attempt  a  rigid  proof  of  the  accuracy  of  the  reasoning 
involved,  but  a  little  consideration  will  convince  the  reader  of  the 
accuracy  of  the  reasoning.  As  the  ordinary  method  of  proof  is 
essentially  symbolical  and  hidden  from  those  unfamiliar  with  trig- 
onometry, this  method  is  one  that  will  be  advantageous  to  the  student 
of  three-phase  systems. 


Reversals  OF  Electrolytic  Polarization. 

We  are  familiar  with  the  fact  that  the  phenomena  of  magnetiza- 
tion in  iron  involve  the  history  of  the  process.  In  other  words,  we 
know  that  iron  has  a  magnetic  memory.  On  page  946  appears  an 
article  by  Mr.  W.  McA.  Johnson,  giving  an  account  of  some  inter- 
esting observations  on  what  might  be  termed  electrolytic  memory. 
If  an  electrolytic  cell  be  charged  for  a  certain  period  and  allowed  to 
discharge  we  know  that  it  will  discharge  at  the  expense  of  electro- 
chemical energy.  This  energy  has  been  stored  in  the  cells  in  the 
form  of  anions  and  cations  supported  on  the  anode  and  cathode. 
If,  however,  before  we  discharge  the  cell,  we  reverse  the  charging 
current  for  a  brief  interval,  we  shall  tend  either  to  dissipate,  or  to 
consume  the  layers  of  superincumbent  anions  and  cations.  If  the 
reversal  lasts  long  enough,  the  layers  will  vanish  and  be  replaced 
by  new  layers  of  opposite  character  and  polarity.  But  if  the  reversal 
stops  short  of  this  destruction  there  will  be  a  remanent  layer  of 
anions  on  the  original  anode  neither  dissipated  nor  consumed.  Be- 
neath this  will  be  a  newly  developed  layer  of  opposite  polarity. 


If  the  cell  be  discharged  in  this  state  there  will  be  first  a  discharge 
from  the  last  formed  layer  and,  as  soon  as  this  has  been  exhausted, 
the  remanent  layer  of  the  original  charge  will  become  active  and 
will  reverse  the  direction  of  discharge.  In  order  therefore  to  develop 
an  electrolytic  memory  in  a  cell,  its  chemical  nature  should  be  such 
that,  as  described  in  the  article,  it  is  irreversible,  and  that  the  new 
anions  cannot  consume  the  old  cations.  Moreover,  its  mechanical 
and  physical  nature  should  be  such  that  the  old  cations  can  lurk  in 
a  safe  hiding  place  near  the  original  cathode,  and  not  readily  be 
dissipated  by  diffusion  and  convection.  It  might  be  possible  to 
develop  a  long  memory  in  a  cell  in  this  way.  The  article  shows 
that  the  memory  of  the  cell  experimented  upon  was  clear  for  half 
a  minute,  but  after  that  it  became  vague  and  only  modified  the  subse- 
quent action  without  dominating  it. 


Electricity  on  Trunk  Lines. 

Cornelius  Vanderbilt  has  contributed,  as  we  noted  last  week,  to  the 
North  American  Revieiv  a  study  of  this  subject  from  the  standpoint 
of  the  railway  manager  which  is  again  worth  commending  to  the 
attention  of  our  readers.  It  must  be  remembered,  too,  that  aside 
from  his  official  status  Mr.  Vanderbilt  is  an  engineer  whose  opinion 
must  command  respect.  In  this  case  his  views  are  singularly  con- 
servative and  sane,  and  while  the  electrical  engineer  may  find  some 
Items  for  criticism,  he  will,  in  the  main,  agree  that  the  conclusions 
are  sound.  Roughly  to  summarize  the  points  of  the  paper,  Mr.  Van- 
derbilt divides  the  total  expense  as  follows :  Cost  of  unit  weight  of 
fuel,  useful  work  realized  per  unit,  cost  of  handling  trains,  cost  of 
repairs  to  machinery,  cost  of  repairs  to  roadbed.  As  to  the  first  item 
he  finds  approximate  equality  for  electric  and  steam  operation,  save 


in  isolated  cases  where  low  grade  fuel  or  water  power  can  be  eco- 
nomically used  for  the  electric  stations.  In  work  realized  per  unit  of 
fuel,  the  result  is  nearly  a  stand  off  with  perhaps  a  slight  advantage 
in  favor  of  electricity.  Cost  of  handling  trains  should  not  vary 
with  the  motive  power,  since  no  hands  could  be  dispensed  with  safely 
in  electrical  driving.  As  to  repairs  on  machinery,  the  larger  total 
amount  in  electrical  equipment  would  offset,  or  more  than  offset, 
any  intrinsic  gain  in  favor  of  the  motors,  and  in  repairs  to  roadbed. 
Appearances  indicate  little  difference,  although  the  third  rail,  if  used, 
would  be  an  additional  item  of  maintenance.  When  it  comes  to  the 
cost  of  equipment  Mr.  Vanderbilt  considers  that  on  the  two  systems 
the  cost  of  rolling  stock,  including  motors  and  locomotives,  would 
be  about  the  same,  leaving  the  electric  generating  and  distributing 
systems  as  additional  items  of  expense  which  must  justify  their 
existence  by  increasing  the  power  delivered  per  unit  cost  of  fuel. 
The  possibility  of  doing  this  is  held  very  properly,  to  depend  on  the 
density  of  traffic  on  the  road,  which  Mr.  Vanderbilt  considers  to  be 
very  rarely  great  enough  on  trunk  lines,  if  ever,  to  give  electric 
operation  the  advantage. 


Mr.  Vanderbilt  fully  recognizes  the  advantages  that  may  be  gained 
in  handling  a  dense  passenger  traffic  by  electric  trains,  but  he  is 
here  discussing  the  desirability  of  electric  traction  in  the  general 
service  of  "trunk  lines."  In  this  paper  he  has  put  his  finger  with  un- 
erring instinct  on  the  weak  point  of  electric  traction  on  a  large  scale 
— viz:  the  losses  and  expense  in  the  transmitting  and  distributing 
system  when  dealing  with  traffic  of  small  or  moderate  density.  He 
falls  into  the  error  common  among  those  who  are  not  practically 
familiar  with  electric  power  transmission  of  somewhat  overesti- 
mating the  losses  in  the  line,  and  thus  exaggerates  one  factor  in  his 
estimates,  but  not  by  an  amount  which  at  the  present  time  vitiates 
his  conclusions.  The  loss  from  prime  mover  to  driving  wheel  is 
indeed  the  most  serious  obstacle  to  electric  traction  on  a  large  scale. 
When  traffic  is  very  dense  this  loss  is  relatively  of  much  less  im- 
portance than  elsewhere,  and  may  be  far  outweighed  by  the  un- 
doubted advantages  of  electric  driving,  but  it  is  certain  that  this  loss 
is  one  which  engineers  should  strive  assiduously  to  reduce.  The 
major  part  of  it,  however,  generally  lies  between  the  step-down 
transformers  and  the  driving  wheels  rather  than  on  the  side  towards 
the  prime  mover.  All  the  recent  experiments  have  been  directed  to 
the  reduction  of  this  fraction  of  the  loss,  either  by  the  use  of  alternat- 
ing motors,  polyphase  and  other,  or  by  employing  rotary  converters 
or  motor-generators  on  the  locomotives,  thus  doing  away  with  the 
extensive  low  tension  distributing  system.  Obviously  this  procedure 
is  not  merely  an  extension  of  ordinary  trolley  practice,  but  a  direct 
attack  along  a  new  line  on  lliC  more  serious  problems  of  the  art. 


As  Mr.  Vanderbilt  very  properly  points  out,  trunk  line  conditions 
are  not  to  be  properly  met  by  a  mere  extension  of  ordinary  trolley 
lines,  and  the  more  fully  this  fact  is  understood  the  better  for  electric 
traction  in  general.  As  we  have  many  times  poin  ed  out,  there  is  a 
large  class  of  interurban  roads  which  must  in  many  of  their  rela- 
tions be  classed  with  ordinary  railroads,  and  yet  there  is  a  very 
wide  distinction  between  even  these  and  the  big  trunk  lines  which 
derive  and  must  continue  to  derive,  a  very  large  proportion  of  their 
revenue  from  hauling  the  country's  freight.  Tliere  is  every  reason 
to  believe  that  electric  traction  will  steadily  increase  and  that  it  will 
yearly  assume  a  more  serious  position  in  general  railroad  work, 
but  this  is  far  from  asserting  that  the  locomotive  will  soon  be  a 
back  number.  And  there  is  good  reason  to  believe  that  the  loco- 
motive is  capable  itself  of  very  considerable  improvements.  As  a 
result  of  the  Zossen  tests  a  determined  effort  is  being  made  to  pro- 
duce a  locomotive  especially  suited  to  very  high  speeds,  and  the  re- 
sults will  throw  .considerable  light  on  the  improvements  that  may 
fairly  be  expected. 
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Twenty-Fifth  Anniversary   of    the   Engineers'  Club 
of  Philadelphia. 


The  Engineers'  Club,  of  Philadelphia,  celebrated  its  twenty-fifth 
anniversary  last  week  by  a  banquet,  which  was  a  notable  affair,  not 
only  on  account  of  the  attendance  and  speeches,  but  also  because  of 
the  elaborate  setting  and  arrangements,  which  latter  were  admirably 
carried  out.  The  menu  and  programme  was  a  unique  and  appropriate 
conception,  being  printed  on  tracing  paper  with  blue-print  covers, 
the  front  cover  carrying  an  elaborate  design  symbolic  of  engineering. 

The  guests  included  representatives  from  the  national  engineering 
bodies,  a  large  number  of  engineering  clubs,  as  well  as  the  Union 
League  and  Art  Clubs  of  Philadelphia  and  the  University  of  Penn- 
sylvania. Among  the  distinguished  guests  were  Admiral  Melville 
and  the  venerable  John  Fritz.  The  American  Institute  of  Electrical 
Engineers  was  represented  by  President  Charles  F.  Scott.  Gen. 
William  P.  Craighill,  U.  S.  A.,  who  was  to  respond  to  the  toast 
"Our  Engineers,"  was  unavoidably  absent,  having  been  recalled  by 
telegram  received  from  Washington  at  Baltimore  while  on  his  way 
10  I'liiladclphia.  It  was  thought  that  ample  seating  arrangements 
bad  been  provided  for  the  banquet,  but  some  twenty  members  had 
to  be  turned  away  for  want  of  room. 

President  Henry  J.  Hartley  presided,  and  Mr.  L.  Y.  Schermcrhorn 
acted  as  toastmaster  and  in  appropriate  terms  welcomed  the  guests. 
In  his  remarks  Mr.  Schermcrhorn  sketched  the  history  of  the  En- 
gineers' Club,  which  grew  out  of  an  arrangement  between  the  Ameri- 
can Society  of  Civil  Engineers  and  the  American  Institute  of  Mining 
Engineers,  whereby  headquarters  were  established  in  Philadelphia 
during  the  Centennial  of  1876  for  the  convenience  of  American  and 
foreign  engineers  visiting  the  Exposition.  At  present  the  member- 
ship numbers  nearly  500. 

Mr.  Oberlin  Smith  was  called  upon  to  say  a  few  words  cxpressmg 
regret  at  the  absence  of  Gen.  Craighill,  in  which  he  pointed  out  the 
great  work  that  army  engineers  have  done.  Admiral  Melville  re- 
sponded to  the  toast  "Our  Navy  Engineers,"  and  in  his  remarks 
paid  .1  liixh  tril)Ute  to  enRinecrs  in  general.  The  other  toasts  were 
as  follows :  "Our  Honorary  Members,"  Mr.  James  Christie ;  "Com- 
merce," Mr.  Robert  VV.  I^sley ;  "Engineering  and  Our  Kindred 
Society,"  Mr.  John  Hirkinbine;  "Our  University  of  Pennsylvania," 
Prof.  Arthur  W.  (Joc.dspeed ;  "Our  Founders,"  Mr.  Wilfred  Lewis; 
"The  Technical  Press,"  Mr.  John  C.  Trautwine,  Jr. ;  "The  Union 
League."  Mr.  Peter  Boyd;  "The  Engineers  of  the  Twentieth  Cen- 
tury," Mr.  Charles  F.  Scott. 

Mr.  Scott,  in  his  opening  remarks,  modestly  commented  on  the 
fact  that  the  honor  of  responding  to  the  toast,  "The  Engineer  of  /he 
Twentieth  Century"  had  fallen  to  an  electrical  engineer.  He  then 
proccrdrd  as  follows: 

Besides  the  new  relations  to  others  there  will  be  new  relations  of 
engineers  among  themselves.  All  that  I  have  said  so  far  emphasizes 
what  we  all  know,  namely,  that  the  several  branches  of  engineering 
are  intensely  interdependent  and  co-related.  Take  a  single  instance 
of  large  work,  the  extension  of  the  Pennsylvania  Railroad  into  New 
York  City,  the  tunnels  tmder  the  Hudson  and  East  Rivers,  the  ter- 
minal facilities  and  the  electrical  equipment  and  endeavor  to  name 
an  important  branch  of  engineering  which  is  not  essential  to  this 
tmdrrtnkinK 

The  work  of  the  future  demands  co-operation,  not  clannishness — 
unity  not  jealousy.  Engineers  must  be  specialists,  therefore  they 
must  work  loRrllirr  The  several  branches  of  the  profession  have 
their  individual  interests;  they  have  a  larger  common  interest.  As 
we  marvel  at  what  the  engineer  has  done,  as  we  attempt  to  picture 
what  he  may  do.  we  realize  the  far-reaching  responsibilities  which 
confront  us.  Shall  we  rise  to  meet  them?  We  gave  to  the  world 
the  steam  engine,  the  steam  vessel,  the  railroad,  the  telegraph  and 
cable,  machinery,  industrial  processes,  the  electrical  central  station— 
the  fund.imental  requisites  which  underlie  co-operation  Is  it  not 
time  that  we.  too.  apply  to  ourselves  the  great  lesson  of  the  last 
ceiitury?  What  organization  stands  before  the  world  as  represen- 
tative of  the  engineering  profession  ?  Has  the  engineer  been  accorded 
the  recognition  and  the  reward  which  are  his  due?  A  noted  lawyer 
recently  addressed  the  .innnal  banquet  of  a  local  engineers'  society 
containing  members  of  national  and  international  reputation.  His 
remarks  were  based  upon  the  idea  that  a'l  engineers  were  co-ordinate 
with  a  common  chainman.  and  they  would  have  been  positively  in- 
sulting but  for  his  air  of  blissful  ignorance.  A  few  years  ago  a 
gentlemen    of    eminence    in    addres^ng    the    American    Society    of 


Mechanical  Engineers  advised  its  members  not  to  join  in  a  machin- 
ists' strike.  In  what  way  do  engineers  present  themselves  to  other 
professions?  In  what  way  do  engineers  co-operate  to  advance  their 
own  profession  by  mutual  helpfulness  and  by  undertaking  measures 
which  advance  the  efficiency  and  the  usefulness  of  engineering  work? 
There  are  national  organizations  of  various  kinds,  the  Civil,  the 
Mining,  the  Mechanical  and  the  Electrical  Engineers,  the  Architects, 
the  Naval  .Architects  and  Marine  Engineers,  the  Engineers  in  the 
Army  and  the  Navy,  and  there  are  the  Chemists,  the  Electrochemists 
and  others.  In  general  each  knows  that  other  societies  exist,  and 
they  are  mutually  respectful,  but  there  is  some  suspicion  here  and 
there  that  the  others  are  a  little  too  exclusive  or  a  little  too  common, 
or  that  they  are  a  bit  jealous.  These  are  the  murmurings  of  little- 
ness, not  of  largeness. 

The  several  engineering  professions,  like  the  constituent  States, 
have  their  representative  bodies,  their  legislatures,  but  why  not  an 
Engineering  Congress  as  well?  Why  not  a  national  representative 
body  to  stand  for  the  profession  of  engineering,  to  promote  a  har- 
monious co-operation  which  will  strengthen  each  and  elevate  all? 

An  incident  of  the  past  year  is  an  auspicious  omen.  Four  great 
societies  have  co-operated;  they  have  worked  together;  they  have 
taken  a  step  which  will  bring  recognition  to  the  deserving  individual 
and  credit  to  the  engineering  profession ;  they  have  founded  a  medal 
and  at  a  magnificent  dinner  they  have  announced  the  award  of  the 
first  John  Fritz  Medal  to  the  venerable  man  who  has  just  spoken. 
John  Fritz  himself.  But  not  less  significant  than  even  the  medal 
is  the  discovery  that  the  societies  can  work  together,  and  by  doing 
so  they  can  accomplish  worthy  ends. 

In  the  vision  of  the  future  may  we  not  discern  a  reflection  of  the 
John  Fritz  Medal  in  the  larger  life  of  the  Twentieth  Century  Engi- 
neer? Methinks  I  see  the  outlines  of  the  medal  taking  the  form 
of  a  magnificent  building,  the  capitol  of  American  engineering.  Into 
this  home  in  the  metropolis  are  gathered  the  great  engineering  so- 
cieties from  their  scattered  lodgings.  Here  is  a  great  technical 
library,  here  are  ample  assembly  halls  and  comfortable  parlors,  here 
are  the  headquarters  of  a  score  of  lesser  societies,  affiliated  in  their 
work,  but  restricted  in  their  scope.  I  see  all  over  the  country  innu- 
merable local  societies  and  engineering  clubs,  no  longer  isolated 
but  joined  togethe:  into  one  great  combination.  I  see  them  affiliated 
with  the  national  bodies — sometimes  as  local  chapters — all  together 
constituting  a  great  union.  There  is  individual  freedom,  but  general 
co-operation.  The  Engineering  Congress  representing  all  the  engi- 
neering professions  and  supported  by  the  great  union  of  engineering 
societies,  gives  to  engineers  a  rank  consistent  with  the  importance 
of  their  work ;  it  increases  the  efficiency  of  the  inter-relations  among 
engineers.  An  eminent  body,  it  is  powerful  in  advancing  the  common 
interests  of  engineer.s,  and  it  represents  the  engineering  profession 
in  its  relations  to  other  professions,  to  pure  science,  to  education, 
to  legislation,  to  public  improvements  and  to  the  general  welfare. 

Years  ago  engineers  were  individuals  of  trivial  con.sequencc  com- 
pared with  men  in  the  learned  professions.  Now  technical  profes- 
sions are  of  recognized  importance.  But  even  yet  the  national  so- 
cieties of  the  profession  which  has  made  the  nineteenth  century  an 
era  in  the  world's  history,  which  has  provided  the  means  for  the 
production  of  unmeasured  wealth  and  which  promises  yet  greater 
things  for  the  future,  have  not  even  a  home  of  their  own.  Within 
the  week  the  .American  Society  of  Mechanical  Engineers  who  have  a 
little  house  of  their  own  found  it  so  very  little  that  it  was  forced  to 
hold  its  meetings  in  a  large  room  in  a  near-by  tavern.  There  were 
present  men  through  who.se  work  hundreds  of  millions  have  been 
added  to  the  wealth  of  this  country,  and  their  present  efforts  are  to 
increase  the  efficiency  of  the  future.    Is  this  right?    Is  it  just? 

But  may  not  the  fault  lie  somewhat  with  the  engineers  themselves? 
Have  they  fully  recognized  their  own  strength  and  importance? 
Have  they  shown  a  disposition  to  act  together,  to  do  large  work  in  a 
large  way?  Have  they  given  promise  that  they  would  use  well 
the  enlarged  facilities  to  increase  the  efficiency  of  engineering  work? 

The  men  who  are  mastering  the  powers  of  nature  will  yet  rise 
in  the  strength  of  united  cfTort  to  meet  the  increasing  responsibil- 
ities of  the  coming  years.  For  it  is  theirs  to  build  the  foundation 
of  the  new  civilization ;  it  is  theirs  to  establish  material  prosperity — 
the  underlying  condition  for  broader,  fuller  and  higher  life. 

The  end  of  cnginecringls  usefulness,  the  characteristic  of  America 
is  activity:  the  modern  method  is  co-operation.  As  engineers  of 
the  twentieth  century  let  us  be  useful;  let  us  be  active;  let  us 
co-operate. 
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Recent  Methods  of  Trackless  Trolley  Operation. 


FROM  time  to  time  the  subject  of  trackless  trolley  operation  has 
come  up  in  this  country,  and  a  few  experiments  have  been 
made  here.  In  Europe,  where  the  roads  are  usually  much 
narrower  tiian  ours,  and  where  tiie  laying  of  trolley  tracks  meets 
in  many  places  with  strenuous  and  insurmountable  objections  on 
that  account,  the  idea  has  been  taken  up  far  more  seriously.  At 
the  present  moment,  two  methods  are  before  the  European  public, 
one  the  Lombard-Gerin,  partially  with  polyphase  current  for  a 
special  form  of  motor  trolley  with  flexible  cord,  and  the  other  that 
of  Mr.  Max  Schiemann,  of  Dresden,  with  direct-current  and  regular 
trolley  pole  contacts.  Both  are  very  interesting  and  the  practical 
results  already  obtained  would  imply  that  more  of  this  work  will 
be  seen  in   the  near  future.     It  will   be   remembered  that  in   1899 


the  cars  run  at  a  speed  of  15V2  miles  an  hour.  The  coiitrofler  used 
is  small  and  like  that  of  ordinary  trolley  cars.  The  passenger  cars 
will  seat  26  persons.  It  is  stated  that  the  cost  of  construction  is 
about  25,000  marks  per  kilometer. 


FIG.    I. — TRACKLESS   TROLLEY   CARRYING   PASSENGERS    NEAR  DRESDEN, 
GERMANY. 

Siemens  &  Halske  brought  out  in  Berlin  an  automobile  omnibus, 
which  besides  having  overhead  wire  circuits  and  trolley  pole  con- 
tacts, was  equipped  with  storage  batteries  consisting  of  no  fewer 
than  200  cells.  We  are  not  aware  that  anything  has  been  done 
with  that  method  since  the  time  mentioned. 

The  Schiemann  system  has  been  operated  very  successfully  in 
the  Biela  Valley,  near  Dresden,  running  through  several  villages, 
and  considerable  freight  is  now  being  hauled  over  the  road.  Fig. 
I  shows  a  motor  car  and  a  trail  car  taken  on  the  occasion  of  a  visit 
to  the  line  by  the  Dresden  Elektrotechnische  Verein.  The  motor 
car  is  usually  employed  for  the  transportation  of  light  express  matter, 
and  the  trail  car  for  coal  and  other  heavy  goods.  The  train  in 
actual  operation  is  shown  in  Fig.  2,  taken  from  a  photograph  made 
after  a  light  fall  of  snow.  The  train  is  steered  by  m.eans  of  the 
front  wheels  of  the  first  car,  and  it  has  been  found  that  the  wheels 


FIG.    3. — LOMBARD-GERIN    CURRENT    COLLECTOR. 

The  Lom.bard-Gerin  system  has  already  been  noted  in  these 
pages,  having  been  brought  to  attention  at  the  time  of  the  Paris 
Exposition  of  1900,  where  it  was  shown.  Since  then  it  has  been 
installed   from   Fontainbleau  to   Samois,  about  5  kilometres,   while 


FIG.    2. — TR.\CKLESS   TROLLEY   CARS    UAUUNG    FREIGHT. 

of  the  second  car,   being  of   the  same  gauge,   will   track  absolutely 
after  those  of  the  first  car. 

The  trolleys  are  provided  with  a  sliding  contact.  The  motor  car 
has  a  weight  of  4  tons,  and  is  capable  of  carrying  a  weight  in  pack- 
ages of  I  ton.  The  trail  car  weighs  1.5  tons  empty  and  5  tons  loaded, 
making  a  total   weight  of  the  loaded  train  of  10  tons.     On  a  level 


FIGS.    3A   AND  3B. — DETAILS  OF   METHODS   OF  SUSPENDING  TROLLEY   \VI»ES. 

another  and  longer  line  is  now  being  developed  along  the  famous 
Corniche  road  in  Southern  France,  from  Nice  to  Monte  Carlo.  As 
already  stated  in  these  pages,  '  the  Lombard-Gerin  system  has  an 
■'auto-trolley"   attachment.  Fig.  3.   which  consists  of  a  small  three- 
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pha&c  motor  susiJended  between  the  two  conducting  trolley  wires, 
which  are  set  12  inches  apart.  The  motor  is  hung  in  a  frame  which 
also  carries  two  trolley  wheels.  The  motor  has  a  re\olving  field 
which  communicates  motion  to  the  trolley  wheels.  It  is  of  the 
three-phase  type,  current  being   fed   to  it   from   the  motor  of  the 


troller  is  in  the  usual  place  on  the  front  platform  and  there  are 
electrical  and  mechanical  brakes.  The  trolley  motor  is  so  geared 
as  to  give  it  a  speed  a  little  in  excess  of  that  of  the  car  itself,  so 
as  to  lead  the  way,  from  which  feature  it  has  won  the  cognomen  of 
the  "blind  man's  dog." 


f 


FIG.    4. — CHANGING   CONNECTIONS    WHILE    PASSING. 


omnibub,  the  latter  motor  being  virtually  a  rotary  transformer 
supplying  the  current  for  this  specific  purpose,  besides  being  a 
direct-current  motor.  The  armature  of  the  series  car  motor  has 
three  rings,  etc.,  connected  to  three  points  in  the  winding,  and  in 


rtC.    5. — (IIRVK    IN     NARROW     STRKKT.    SAMOIS-FnNTAINBt.KAU    IINR. 

of  variable  frc(|ucncy  The  motors  are  usually  built  of  light  cast- 
this  manner  the  motor  functions  also  as  a  three-phase  generator 
steel  and  resemble  those  for  ordinary  street  car  work.     The  con- 


The  time  for  the  five  kilometers  between  Samois  and  Fontain- 
bleau,  Figs.  4  and  5,  is  about  20  minutes,  and  there  are  now  two 
omnibuses  in  service.  The  parent  Compagnie  De  Traction  par 
Trolley  Automoteur,  owning  the  system,  gives  the  ratio  of  expenses 
to  receipts  as  fifty-eight  per  cent.,  and  quotes  the  expense  of  oper- 
ation as  follows:  The  electrical  energy  at  25  centimes  per  kw-lMur 
amounts  to  1,355  francs  and  25  centimes,  or  .161  centimes  per  car 
kilometer.  The  repair  expenses  of  the  carriages  are  given  as  about 
776  francs,  or  .092  centimes  per  car  kilometer ;  and  the  working  of  the 
omnibuses,  with  one  man  per  vehicle,  is  given  as  456  francs,  or  .054 
centimes  per  car  kilometer,  while  the  general  expenses  amount  to 
.^07  francs  and  55  centimes,  or  .036  centimes  per  car  kilometer.  This 
makes  a  total  expense  of  2,895  francs,  or  .343  centimes  per  car 
kilometer. 

For  the  line  on  the  Corniche  road.  Mr.  G.  Sacco  .-Mbanese.  of 
Nice,  has  obtained  a  50-year  franchise  from  the  French  government. 
This  engineer  will  obtain  current  from  the  Mediterranean  Power 
Company  at  Nice,  at  10.000  volts,  transformed  at  sub-stations  at 
each  end  of  the  line  and  midway  to  500-550  volts  direct,  for  the  bus 
motors.  The  line  is  to  go  into  operation  at  the  beginning  of  1903 
with  12  omnibuses  each  capable  of  carrying  12  passengers  sca(e<l 
and  4  standing.  Mr.  .Mbancsc  estimates  the  cost  of  construction 
for  the  20  kilometers  of  line,  the  12  omnibuses,  car  shops,  sub-stations 
and  all  accessories  at  $200,000.  Ornamental  iron  poles  are  used 
within  city  limits  and  wooden  poles  outside.  The  grades  along 
the  road  are  quite  heavy  in  places.  A  point  of  interest  is  that  in 
order  to  pass  and  change  trolleys,  the  conductor  will  not  be  obliged 
to  mount  on  top  of  the  car  to  eflfect  the  transfer,  where  there  are  no 
sidings  or  overhead  switches.  In  the  earlier  arrangement,  as  at 
Fontainbleau,  there  is  a  pin  contact  at  the  lower  end  of  the  flexible 
cable,  to  permit  of  the  exchange,  hut.  as  we  understand  it.  the  trolley 
standard  is  to  be  improved  to  obviate  the  awkwardness  and  dday 
arising  from  this  cause.  Early  trolley  systems  in  the  United  State*, 
as  on  some  of  the  Van  Depoclc  roads,  were  accustomed  thus  to 
vxchange  their  flexible  cord  trolleys  in  passing  each  other. 
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Independent  Telephony  in   Buffalo. 

By  James  Malcolm. 

THE  independent  telephone  plant  being  constructed  in  Buffalo, 
N.  Y.,  is  being  installed  under  the  terms  of  a  franchise  dated 
December  13,  1901,  which  gives  the  Frontier  Telephone 
Company  the  right  to  lay  its  conduits,  and  to  place  poles  in  all 
the  streets,  except  the  more  prominent  ones,  a  total  of  approxi- 
mately 75  miles  of  street,  where  the  company  is  permitted  to 
set  distributing  poles  in  locations  first  approved  by  the  Com- 
missioner of  Public  Works.  Stipulations  are  made  as  to  the 
number  of  contracts  that  must  be  obtained  within  a  certain  time 
and  the  service  rates  arc  fixed.  These  are  for  unlimited  service 
$48,  $40,  $36  and  $24  for  direct  line,  two,  three  and  four-party 
business  lines,  respectively,  and  %s6,  $24,  $20  and  $15  for  direct 
line,  two,  three  and  four-party  residence  service. 

The  other  terms  of  the  franchise  of  interest  include  a  guaranty, 
protected  by  a  bond,  requiring  the  company  to  maintain  com- 
petition with  the  Bell  system  during  the  life  of  its  grant,  and  an- 
other guaranty,  also  protected  by  bond,  insuring  the  proper  re- 
pair of  streets  torn  up.  The  grant  expires  after  forty  years  from 
the  date  of  its  issue. 

During  the  latter  part  of  January  of  this  year  the  plans  were 
started  for  the  necessary  construction  work.  It  was  decided 
that  an  ultimate  capacity  for  30,000  lines  was  to  be  taken  as  the 
basis  for  calculations.  The  building  site  was  located  near  the 
theoretical  telephonic  center  of  the  city,  care  being  taken  to  so 
locate  this  point  that  in  a  further  development  of  the  system  it 
would  not  be  necessary  to  install  a  second  office  in  the  business 
portion  of  the  town.  The  property  purchased  for  the  central  of- 
fice installation  is  No.  332  Ellicott  Street,  between  Mohawk  and 
Huron  streets.  Here  a  building  is  now  being  erected  to  provide 
accommodation   for   an    18,000  line,   straight   multiple,   common 


BUFFAI^O 


FIG.    I. — MAP    SHOWING    CONDUIT   ROUTES. 

battery  installation.  This  building  has  a  frontage  of  approxi- 
mately 65  feet  by  a  depth  of  132  feet.  It  is  three  stories  high, 
and  is  intended  to  serve  the  company's  requirements  for  office 
room  and  supply  storage.  No  more  room  is  provided  than  the 
company  will  need  for  its  own  purposes,  but  for  these  purposes 
the  space  provided  has  been  arranged  for  under  a  liberal  esti- 
mate. 

The  main  feature  of  the  building  is  its  switchboard  room.  The 
18,000  line,  multiple  board  above  referred  to,  would  require,  if 
set  up  in  one  straight  line,  a  room  approximately  375  feet   in 


length.  Installed  in  the  ordinary  U  or  horseshoe  shape,  the 
length  of  the  room  required  would  be  approximately  185  feet. 
Either  of  these  dimensions  would  be  manifestly  difticult  in  a 
building  of  ordinary  size,  so  it  was  decided  to  put  the  multiple 
on  two  separate  floors.  Each  room,  according  to  this  scheme, 
is  approximately  80  feet  long  by  46  feet  wide.  The  lower  one 
is  on  the  second  floor  of  the  building,  and  the  upper  one,  which 


FIG.     2. — FRONT    ELEVATION     OF    BUFFALO     INDEPENDENT     TELEPHONE 
EXCHANGE. 

is  a  gallery  above  the  lower,  forms  the  third  floor  of  the  build- 
ing. There  will  be  a  skylight  in  the  roof  of  the  building  as  large 
as  the  opening  made  by  the  gallery  rail,  which  will  light  the 
front  of  the  switchboard  or  both  floors. 

It  will  be  noticed  that  this  arrangement,  while  entailing  a 
slight  additional  expense  for  multiple  cables,  effects  so  great  a 
saving  in  the  length  of  the  answering  jack  cables,  that  it  is 
really  an  economical  plan.  The  power  plant  for  charging  the 
storage  batteries,  is  in  triplicate,  two  units  being  driven  by 
motors  and  one  by  a  Westinghouse  gas  engine.  The  under- 
ground cables  are  extended  up  through  the  building  to  a  point 
just  under  the  level  of  the  distributing  boards,  in  which  they 
terminate  in  the  customary  standard  manner. 

The  company's  conduit  system  embraces  a  trench  length  of 
approximately  30  miles.  The  average  number  of  ducts  in  each 
trench  is  approximately  6,  or  a  total  of  very  close  to  one  million 
duct  feet.  It  was  decided  that  in  all  of  the  business  district  and 
the  more'  important  residence  section  of  the  city,  the  wires 
should  be  kept  underground  as  much  as  possible.  The  map 
shown  herewith  covers  that  portion  of  the  city  in  which  conduit 
work  is  being  done.  To  readers  unfamiliar  with  the  city  of 
Buffalo  it  may  be  explained  that  the  eastern  city  limits  lie  ap- 
proximately two  and  one-half  miles  east  of  the  easterly  portion 
of  this  map,  the  northern  city  line  is  about  three  miles  north 
of  its  upper  side,  and  its  southern  line  three  miles  south  of  the 
bottom  of  the  map.  All  of  this  outlying  district  will  be  fed 
for  the  present  by  pole  lines,  but  as  any  one  district  develops,  it 
is  to  be  entirely  and  thoroughly  rebuilt  with  an  underground  sj^s- 
tem.  At  least  75  per  cent  of  all  the  telephone  subscribers  in 
the  city  are  located  in  the  district  shown  by  the  map.  The  con- 
duit line  has  been  run  as  closely  as  possible  along  one  side  of 
each  of  the  city  blocks.  In  the  downtown  part  of  the  city, 
lateral  pipes  are  being  laid  from  conduits  directly  into  the  build- 
ing basements,  where  cables  are  to  be  terminated,  so  that  no 
overhead  work  will  be  necessary.  The  office  buildings  are  being 
thoroughly  cabled  to  small  terminals  on  each  floor.  Further 
out  in  town,  where  each  house  is  surrounded  by  its  yard,  or,  in 
other  words,  where  it  is  impossible  to  run  through  the  wall 
from  one  basement  directly  into  the  next,  distributing  poles  are 
being  placed  in  each  block.  In  these  cases  the  lateral  pipe  from 
the  conduit  is  laid  through  adjoining  private  property  to  the  dis- 
tributing pole,  so  that  wires  are  kept  underground  i.ntil  they 
reach  the  back  of  the  building  and  are  actually  ready  for  dis- 
tribution to  the  subscriber.  Experience  in  several  of  the  largest 
telephone  plants  in  the  country  has  shown  that  up  to  a  reason- 
able limit  it  is  perfectly  safe  to  install  cables  of  22  gauge  wire, 
instead  of  the  conference  standard  No.  19  gauge,  which  was  or- 
thodox in  all  the  magneto  plants  built  from  10  to  12  years  ago. 

Tne  Buffalo  system  places  a  limit  of  500  ohms  circuit  resi.=;t- 
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ancc  on  each  of  its  lines.  This  necessitates  the  use  of  No.  20 
gauge  conductors  for  reaching  a  few  subscribers  located  in  a 
zone  close  to  the  northern,  eastern  and  southern  city  boundaries. 
The  average  line  length  in  the  Buffalo  plant  will  be  approxi- 
mately 5,000  feet,  which  makes  the  average  line  resistance  con- 
siderably less  than  half  of  500  ohms.  The  use  of  small  gauge 
conductors  carries  with  it  the  po-.sibility  of  using  a  large  cable 
unit.  The  Buffalo  unit  is  400  pairs.  This  effects  an  important 
economy  in  the  number  of  ducts  in  each  trench.  The  poles  that 
are  being  used  for  distribution  purposes  are  practically  all 
Idaho  cedar,  which,  to  those  initiated  in  the  craft,  is  the  stand- 
ard for  symmetry  of  shape  and  soundness  of  timber.  The  con- 
duit work,  which  was  started  early  in  May,  has  been  very  rapid- 
ly executed,  and  will  be  finished  around  this  time.  Most  of  the 
poles  are  in  position.  The  underground  cable  work  has  been 
going  on  for  some  little  time,  and  will  be  finished  in  about  two 
months. 

While  the  Frontier  Telephone  Company's  system  is  the  first 
independent  work  that  has  been  actually  undertaken  in  Buffalo, 
It  is  by  no  means  the  first  attempt  to  establish  a  system.  Since 
.1  number  of  previous  cflForts  on  the  part  of  other  people  proved 
fiascos,  the  Frontier  Company's  officials  naturally  felt  that  their 
earnestness  might  be  viewed  with  some  skepticism  by  the  public, 
^'O  after  having  obtained  their  franchise,  they  made  their  plans, 
made  contracts  for  all  necessary  materials  and  apparatus,  and 
•iaid  the  main  portions  of  their  conduit  system  before  putting  a 
solicitor  in  the  field.  This  action  seems  to  have  had  the  de- 
sired effect.  Several  hundred  requests  for  telephone  service 
were  received  before  the  company  had  prepared  the  necessary 
tationcry  on  which  to  record  such  transactions.  The  first  can- 
vassers sent  out  met  with  a  warm  response  to  their  solicitation, 
and  c-.n  h  of  them  brought  in  from  one  to  a  dozen  contracts  per 
ilay.  The  number  of  contracts  on  file  recently  was  a  little  over 
(.500,  which,  by  the  way,  is  the  number  the  city  requires  shall 
liave  been  obtained  before  December  31,  1903.  While  the  num- 
ber of  contracts  actually  obtained  is  reasonably  large  for  the 
.imount  of  time  and  labor  expended  in  getting  them,  the  can- 
\asscrs'  records  show  that  a  large  number,  possibly  twice  as 
many  contracts  as  above  noted,  will  be  signed  up  as  soon  as  the 
Irrmlicr  system  is  in  actual  operation.  Another  large  number 
of  subscribers  will  sign  for  service  as  soon  as  the  contracts 
for  their  present  tclei)honcs  expire. 

The  Frontier  Telephone  Company  confidently  expects  to  be 
running  in  the  new  year  with  a  subscribers'  directory  of  6,000 
10  7,ooD  names,  and  at  even  a  moderate  increase,  estimates  that 
10,000  lines  will  be  working  in  the  switchboard  within  one  year 
from  the  inaugural  date.  The  Bell  Telephone  Company,  which 
lias  been  in  existence  in  Buffalo  for  about  20  years,  and  which 
li.is  cr|ui|)pc(l  its  system  with  every  form  of  switchboard  from 
I  lie  primeval  type  to  the  present  standard  inultiple,  lamp  signal 
uistallalion  of  to-day,  has  from  10,000  to  12,000  subscribers  in  its 
list.  Il  will  be  of  interest  to  telephone  people  all  over  the 
<  ountry  to  know  as  time  g^cs  on  how  the  service  of  the  Bell 
<'ompany,  with  its  high  grade,  small  unit  central  exchange  sys- 
irm,  will  compare  with  that  of  the  equally  high  grade,  larg  unit, 
NiuRle  .station  system  of  the  Frontier  Telephone  Company, 
<'iuipped  by  tlic  Kellogg  people,  with  the  plant  already  noted 
Ml   your   column<«. 

The  officers  of  the  company  are:  President,  E.  C.  Lufkin; 
vice  president,  John  IV  Wel)er;  secretary  and  treasurer,  Chas. 
H  Hill;  general  manager.  Samuel  E.  Wayland;  superintendent, 
Willbur  II.  Johnston. 

The  directors  are  as  follows:  Irving  A.  Stearns.  Henry  H. 
Persons  John  R.  Weber.  H.  D.  Kirkover,  Alvan  Markle,  E.  C. 
i.iifkin.  Arthur  Scranton,  Charles  B.  Hill.  William  A.  Douglas. 
Tames  M.  Thomas,  Charles  E.  Austin.  M.Trtin  Cnrrv.  VrvA  R 
tircen  and  Charle.*  \V.  Goodyear. 


Self-Forming  Separator  in  a  Nickel   Peroxide  Storage 

Cel. 


Municipal  Street  Railways. 

A  iiKurnnDt  towaril  tlir  nninicipal  ownership  01  -ir<ct  railways 
lias  been  defeated  at  a  special  election  held  at  San  Francisco.  A 
proposition  to  issue  $700,000  of  bonds  for  the  purpose  of  equipping 
;ind  operating  the  Geary  Street  Railroad  was  beaten  by  a  vote  of 
15.120  to  11.3.U  A  two-thirds  majority  was  necessary  to  carry 
llie  measure. 


--b 


Bv  A.  L.  Marsh. 

A     NICKEL  peroxide  storage  cell  has  the  property  of  form- 
ing its  own  separator.     A  small  cell   was  made  as  fol- 
lows:  The  neck  was  cut  from  a  glass  bottle  so  as  to 
form   a   containing  vessel   about   2J/2    inches   long,    i    inch   wide 
and  3  inches  deep.    A  piece  of  nickel  gauze  was  bent  into  shape 
to  fit  around  the  inside  of  the  cell. 

Next,  a  negative  plate  of  spongy  cadmium  was  prepared.  A 
thin  strip  of  sheet  iron  (about  2  x  25/2  inches)  was  perforated 
from  both  sides,  so  as  to  form  projections  which  would  retain 
the  spongy  cadmium  until  fixed  in  the  cell.  The  cadmium  was 
prepared  by  electrolyzing  with  a  strong  current,  a  solution  of 
cadmium  sulphate,  using  a  stick  of  cadmium  for  the  anode  and 
a  platinum  wire  for  the  cathode.  The  cadmium  deposited  rapid- 
ly in  a  spongy  condition,  and  was  from  time  to  time  scraped 
off  and  thoroughly  washed.  This  spongy  metal  was  pressed 
on  both  sides  of  the  iron  plate,  thus  forming  a  porous  cad- 
mium electrode  with  a  conducting  core  of  iron. 

Sesquioxide  of  nickel  (Ni^Oj)  was  next  prepared.  A  solu- 
tion of  nickel  sulphate  was  precipitated  with 
caustic  potash,  and  an  excess  of  this  reagent 
added.  Nickel  hydroxide  (No  (OH),)  is  the 
precipitate.  Bromide  was  then  added  in  suffi- 
cient quantity  to  change  all  the  green  hydrox- 
ide to  the  black  hydroxide  Nij  (0H)».  (Chlo- 
ine,  being  cheaper,  is  generally  used  in  place 
of  bromine.)  This  black  hydroxide  was  fil- 
tered off,  well  washed  and  then  allowed  to  air 
dry. 

To  construct  the  cell  the  nickel  gauze  is 
first  inserted.  Next  the  cadmium  electrode  is 
placed  in  the  center  of  the  cell  and  held  away 
from  the  nickel  by  small  pieces  of  rubber. 
Tne  dried  but  still  hydrated  sesquioxide  of 
nickel  is  then  packed  between  the  two  elec- 
trodes and  a  sufficient  amount  used  to  cover 
them.  A  copper  wire  is  soldered  to  each 
electrode,  both  the  solder  and  the  wire  being 
coated  with  asphalt  paint  to  protect  them 
from  the  electrolyte. 
A  rubber  cover  was  provided  for  the  cell  to  protect  the  alka- 
Hne  hydroxide  electrolyte  from  the  action  of  the  carbon  diox- 
ide of  the  air.  The  cover  was  provided  with  a  valve  for  the  es- 
cape of  gas.  A  twenty  per  cent  solution  of  potassium  hydrox- 
ide was  then  poured  into  the  cell  until  the  materials  were  thor- 
oughly saturated  with  the  liquid  and  covered  to  a  depth  of  about 
one-eighth  inch.  The  wetting  of  the  nickel  oxide  causes  it  to 
swell  and  exert  a  pressure  which  insures  good  contact  with  the 
electrodes. 

In  a  short  time  a  thin  layer  of  the  nickelic  oxide  (Nij  0»>, 
in  contact  with  the  cadmium,  becomes  reduced  to  the  green 
oxide  (NiO)  and  forms  a  good  separator.  The  oxide  (NiO) 
being  of  a  flocculent  nature  and  the  layer  thin,  this  separator 
offers  only  a  slight  resistance  to  the  electric  current. 

Perhaps  a  better  form  of  the  cell  would  be  to  have  the  per- 
oxide of  nickel  electrode  surrounded  by  the  spongj'  cadmium. 
For  a  commercial  cell  cadmium  is  said  to  be  not  a  sufficiently 
abundant  metal  to  use  as  the  negative.  Iron  is  at  present  the 
preferred  metal  for  this  purpose.  The  nickel-iron  cell  has  been 
pretty  well  covered  with  patents,  but  so  far  a«  I  know  the  con- 
struction to  be  described  below  is  new. 

Since  nickel  peroxide  is  of  such  a  nature  that  it  is  apt  to  fall 
away  from  the  grid  unless  held  in  place,  this  electrode  should 
occupy  the  middle  of  the  cell  and  be  surrounded  by  the  negative 
spongy  material,  which  is  porous  enough  to  allow  the  interior 
portions  to  keep  moist  and  conductive,  and  at  the  same  time 
retains  the  peroxide  powder. 

The  peroxide  plate  is  then  prepared  by  any  method  found 
to  he  suitable,  and  in  such  a  way  that  the  nickel  grid  i  entire- 
ly  covered    by    a    peroxide    layer   of   uniform    thickness.      This 
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electrode  is  then  surrounded  by  a  layer  of  spongy  iron  or  a 
compound  reducible  to  spongy  iron.  The  whole  is  surrounded 
by  a  perforated  envelope  which  serves  as  the  negative  grid  or 
conducting  plate  and  is  perforated  to  give  the  electrolyte  access 
to  the  interior  of  the  couple,  and  to  provide  for  the  escape  of 
gas. 

The  positive  and  negative  grids  should  be  held  apart  by 
suitable  insulating  material  to  prevent  the  possibility  of  shift- 
ing of  the  active  materials  and  the  consequent  short-circuiting 
of  the  cell.  The  top  should  be  closed  by  a  suitable  cement.  In 
the  accompanying  illustration,  a  is  a  perforated  iron  envelope; 
b,  spongy  iron  active  material ;  c,  insulating  layer  of  nickel  oxide 
(NiO)  ;  d,  nickel  peroxide  active  material;  e,  positive  grid  of  sheet 
nickel. 

This  couple  would  form  a  unit.  .A  cell  of  any  desired  ca- 
pacity could  be  obtained  by  choosing  the  proper  number  of 
couples  for  each  cell.  The  containing  vessel  or  cell  could  be 
made  of  sheet  iron  or  steel,  since  the  electrolyte  would  be  a  20 
per  cent  solution  of  potassium  hydroxide. 

Such  a  cell  would  use  the  least  possible  quantity  of  electro- 
lyte, would  be  strong  and  compact,  and  would  be  easy  to  re- 
pair, since  the  couples  would  be  easily  accessible,  could  be  sepa- 
rately tested  and  any  faulty  one  readily  replaced. 

A  cell  of  the  above  construction  would  offer  the  objection  that 
overcharging  would  tend  to  dry  out  the  interior  portions  of  the 
active  materials  by  the  decomposition  of  water.  Notwithstanding 
this  drawback,  the  cell  ought  to  be  well  adapted  to  work  where  dry 
cells  find  a  use. 

Since  in  the  strong  cell  described,  there  is  nothing  added  to,  or 
taken  from,  the  electrolyte  as  a  whole,  and  since  it  can  be  recharged 
when  exhausted,  this  cell  ought  to  have  a  considerable  advantage 
over  the  dry  cells  in  present  use. 


Electrochemistry  in  Lithography. 


Water  Vapor. 


By  Alfred  G.  Dell. 

THE    following   contains    some    observations    made    in    ex- 
perimenting  with   rotating   disks,   which,  we   think,   sug- 
gest a  valuable  application  of  the  same.     While  it  does 
not  pertain  directly  to  electricity,  it  would,  I  think,  be  of  value 
in   its   applications   to   delicate   instruments   used   in   measuring 
electricity. 

I  have  found  that  when  the  humidity  has  been  reduced  in 
the  boxes  containing  rotating  disks,  as  formerly  described,  the 
disks  greatly  improve  in  their  rotations;  in  other  words,  they 
rotate  on  using  the  blowers,  as  formerly  described,  with  greater 
velocitkis  and  with  less  forced  air  from  the  blowers  than  when 
the  humidity  is  higher. 

It  appeared  that  moisture  collects  about  the  points  of  the 
disks  and  the  jeweled  bearings,  and  to  a  considerable  extent 
retards  the  velocities  of  the  disks.  It  seems  that  any  substance 
in  the  ordinary  humidity  of  the  air  is  covered  with  a  film  of 
moisture,  although  it  is  not  readily  detected.  The  following  is 
an  application : 

Suppose  such  parts  of  a  measuring  instrument  as  the  needles 
of  sensitive  galvanometers  were  inclosed  in  boxes  from  which 
the  moisture  had  been  removed;  they  would  to  a  certainty  not 
only  be  more  constant,  but  far  more  sensitive  than  those  ex- 
posed to  the  humidity  of  the  air.  While  such  instruments  are 
generally  in  boxes,  they  are  not  moisture  proof,  as  they  must 
be  perfectly  sealed  up  after  the  moisture  has  been  removed  to 
be  so. 

The  boxes  could  be  placed  open  in  larger  air  tight  vessels 
with  chloride  of  calcium  or  some  other  absorbent,  and  left 
there  for  several  weeks,  in  a  warm  place  if  chloride  of  calcium 
was  used.  The  covers  of  the  small  boxes,  or  small  holes  with 
plugs  to  fit,  could  be  arranged  so  they  could  be  closed  while 
in  the  larger  boxes,  and  then  removed  and  quickly  sealed.  A 
high  temperature  removes  the  vapor,  but  I  have  found  it  not 
as  effective  as  an  absorbent,  and  besides  the  heat  might  injure 
the  instruments.  Such  instruments  could  easily  be  made  air 
tight,  as  glass  and  metal  are  generally  used  in  their  construc- 
tion.. I  do  not  believe  all  the  water  vapor  can  be  removed  by  any 
known  means,  but  it  can  be  reduced  to  a  minimum. 


By  E.  C.  Handy. 

TO  the  average  reader,  lithograph  is  associated  with  the  printing 
of  gaudy,  many-colored  posters  which  are  everywhere  seen 
about  our  great  cities ;  and  but  few  people  realize  that  in  order 
to  obtain  these  most  conspicuous  heralds  of  business,  a  pT-ocess  is  gone 
through  which  requires  exceedingly  delicate  manipulation.  Bill 
posters  and  lithographs,  as  all  printers  know,  are  usually  composed 
of  many  colors  of  ink,  and  each  color  of  this  ink  is  printed  or  im- 
pressed upon  the  paper  at  separate  and  individual  times,  making,  there- 
fore, a  most  expensive  process  when  good  work  is  done,  as  the  paper 
has  to  be  reprinted  many  times  before  it  is  ready  for  the  customer. 
Much  money  and  inventive  thought  have  been  spent  upon  methods  to 
reduce  the  cost  of  this  work,  and  recently  an  electrical  process  for  this 
purpose  has  been  devised. 

The  first  process  of  lithography  is  to  transfer  the  "work"  or  "pic- 
ture," which  has  been  drawn  by  the  artist  upon  a  species  of  limestone 
especially  prepared  for  that  purpose,  upon  a  chemically  prepared 
paper  which  exactly  duplicates  the  original  work.  These  papers  can 
be  kept  for  some  time.  It  then  becomes  necessary  to  place  the  work 
which  rests  upon  this  paper  upon  a  base  for  printing.  The  old 
method  was  to  transfer  it  upon  a  fiat  stone  whose  surface  is  hardened, 
and  later  etched  away  so  as  to  allow  printing.  By  this  method  each 
individual  color,  or  portion  of  the  whole,  has  to  be  put  upon  different 
stones — a  tedious  and  costly  process. 

It  has  long  been  known  that  certain  metals,  such  as  zinc  and  alumi- 
num, can  be  prepared  so  as  to  give  a  certain  surface  capable  of 
holding  an  "image"  or  "transfer."  In  many  shops  zinc  is  used  in 
sheets  reinforced  by  being  strapped  to  an  iron  base,  and  in  others 
aluminum  is  used.  The  zinc  being  more  generally  known,  will  be 
dealt  with  here. 

Ordinary  zinc  surface  is,  when  polished,  smooth  as  glass,  and 
wholly  unfitted  for  printing;  for  although  it  will  admit  of  a  trans- 
ferring of  the  work,  and  will  hold  the  ink,  it  smudges  at  the  very  first 
application  of  the  paper  in  the  press.  It  has,  therefore,  been  found 
necessary  to  especially  prepare  this  surface  by  roughening  it  to  a  cer- 
tain degree.  This  roughening  is  successfully  done  by  exposing  the 
polished  surface  to  the  action  of  a  fine,  hard,  silicious  sand  or  emery 
upon  which  marbles  are  rolled  by  eccentric  agitation  for  some  time. 
This  surface,  however,  was  not  found  to  be  as  desirable  as  limestone, 
and  has  never  superseded  it  to  any  extent. 

A  few  years  ago  a  chemist  and  lithographer  discovered  that  if  a 
copper  sheet  be  plated  with  a  coating  of  zinc  by  electrolysis,  a  beau- 
tiful grain  or  surface  suitable  for  printing  could  be  obtained ;  but 
although  the  discovery  was  patented  it  took  a  long  series  of  experi- 
ments to  adapt  it  to  the  work  from  a  commercial  standpoint.  In  the 
first  place,  the  "grain"  was  not  smooth  and  equal  throughout,  and  it 
was  found  that  this  was  due  to  the  copper  surface  not  being  properly 
polished.  Again  a  long  series  of  experiments  had  to  be  carried 
through  to  determine  what  form  of  electrolytie  and  what  current 
density  and  what  gap  distance  should  be  used  to  obtain  good  results. 
Finally,  a  good  uniform  coating  was  secured  and  successfully  ap- 
plied. About  this  tune  it  occurred  to  the  experimenters  that  if  the 
coatings  were  made  upon  round  tubes  and  a  special  machine  or  press 
constructed,  the  whole  process  of  printing  could  be  gone  through 
at  one  operation.  This  process  is  now  in  operation  and  is  being 
continually  improved. 

Revolving  copper  tubes  are  coated  with  zinc,  transferred  upon 
for  different  colors,  and  if  the  whole  process  is  successfully  carried 
out  many  thousands  of  impressiors  can  be  secured  in  one  operation 
of  the  "multi-press."  The  copper  tubes  must  be  of  an  e.xtra  quality  of 
metal  ground  to  a  dimeter  of  great  exactness,  and  the  entire  surface 
must  be  smooth  and  free  from  flaws.  These  tubes  are  coated  in 
about  one-half  hour  with  a  bright  granular  coating  of  zinc,  which 
must  be  cleaned  and  dried  with  great  care,  as  even  a  touch  of  the 
finger  or  a  heavy  damp  breath  upon  the  surface  may  cendemn  it  for 
use.  as  it  will  take  up  the  oil  from  the  finger,  and  will  be  tarnished  or 
eiched  by  the  carbonic  acid  in  the  breath. 

These  tubes  are  then  transferred  upon  and  assembled  in  the  press, 
until  they  cease  to  print  longer  without  smudging.  They  are  then  re- 
turned to  the  plating  departm.ent,  where  they  are  cleaned  with  tur- 
pentine and  then  immersed  in  a  bath  of  dilute  zinc  chloride,  the  tube 
being  connected  into  the  circuit  as  anode,  and  a  discarded  anode  from 
another  bath  utilized  as  a  cathode,  which  is  gradually  replenished  and 
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tmilt  up  (lo  .,.  .  ..  ,^/.    ..i  -con  as  the  color  turns  black,  the  cir- 

ujt  is  broken  and  the  tulje  removed,  cleaned  and  polished  with  very 

';  nitric  acid  and  chalk  or  pumice  powder.     It  is  then  ready  to  be 

i  and  replated  for  another  operation,  and  if  properly  handled  can 

.-.  used  daily  for  a  year  or  more.     By  this  method  there  is  but  little 

.  (58  of  material.     The  principal  one  is  the  turpentine  which  is  used  to 

remove  the  ink,  and  it  has  been  proposed  to  ptrt  the  tube  as  it  comes 

from  the  press  into  a  very  deep  tank.     On  passing  current  most  of 

the  ink  matter  will  separate,  some  floating  and  some  sinking;  that 

which  floats  turpentine  can  be  skimmed  off  and  used  again.     One 

great  task  is  to  keep  the  zinc  baths  free  from  grease,  and  neutral ; 

grease  spoils  the  surface  for  transfer  and  an  alkaline  or  acid  bath 

seems  to  affect  the  surface  by  etching  it,  to  some  extent  shortening  its 

life  in  the  press. 

This  zinc  surface  being  soft,  is  quite  rapidly  worn  away  and  other 
inetals  have  frequently  been  experimented  with,  among  them  alumi- 
num, iron,  cobalt,  nickel  and  copper.  As  yet  zinc  stands  in  the  first 
rank  as  a  most  useful  agent  to  the  lithographer  when  coated  over 
copjjcr  with  skillful  inanipuiatioii  by  aid  of  electricity. 


The  Armature  Reaction  of  Alternators — VI. 


By  C.  F.  Guilbert. 


PREOtTKKM  I  NATION    OF    VO.KU  CHARACTERISTICS. 

THE  diagrams  which  have  been  published  having  for  their  pur- 
pose to  facilitate  the  predetermination  of  load  characteristics 
by  graphic  methods,  may  be  divided  into  two  classes : 

The  first  class  comprise  those  which  involve  only  the  e.m.fs  or 
the  flux  which  they  produce.  The  earliest  of  this  class  is  the  Kapp 
characteristic,  and  it  comprises  those  of  Behn-Eschenburg  and  Blon- 
del,  as  well  as  the  more  recent  ones  of  E.  Arnold  and  Picou. 

The  second  class  arc  those  which  involve  only  the  ampere-turns, 
and  is  confmed  to  the  well-known  characteristic  of  E.  Arnold  with 
its  modification,  which  latter  takes  into  consideration  the  increase 
of  field  magnetic  leakage  with  load. 

The  third  class  is  much  more  numerous  and  comprises  the  char- 
acteristics which  involve  not  only  the  e.m.fs  and  flu.x,  but  also 
the  ampere-turns.  This  class  comprises  the  diagrams  of  Rothert, 
Meyland,  Potier,  Nicthammer,  the  more  recent  one  of  Bauch  and 
that  of  myself. 

As  wc  have  stated  at  the  beginning  of  this  article,  our  intention 
is  not  to  discuss  the  merits  and  faults  of  each  of  the  characteristics 
that  wc  have  named.  Wc  shall  merely  enter  into  the  subject  far 
enough  to  arrive  at  two  characteristics  sufficiently  e.xact  for  practice, 
one  entirely  general  and  the  other  applicable  to  alternators  with 
non-^attiratcd  armatures,  which  type  is  most  numerous.  We  shall 
not  take  up  the  characteristics  of  Behn-Eschenburg  and  Arnold, 
upon  which  judgment  was  long  ago  passed,  jnd  which  are  of  little 
practical  use  except  in  the  case  of  alternators  having  an  induction 
90  low  in  their  metallic  magnetic  circuits  that  it  can  be  considered  as 
proportional  to  the  ni.m.fs  which  produce  it. 

CHARACTERISTICS  OF  THE  FIRST  CLASS. 

These  characteristics  are  generally  exact,  especially  when  they 
take  account  of  the  ditTercnce  of  effect  of  the  transverse  and  direct 
reactions,  as  was  proposed  for  the  first  time  by  Blondel.  The  char- 
acteristic of  Picou,  which  is  none  other  than  that  of  Blondel  with 
flight  modifications  taking  account  of  the  increase  of  field  magnetic 
leakage  and  giving  a  new  determination  of  distortions,  appears  tc 
us  to  he  the  most  exact,  and  criticism  can  only  be  directed  at  the 
means  proposed  for  the  determination  of  the  value  of  the  flux  due 
to  the  iratjsvrrsc  m  ni  f..  r.s  well  as  the  reduction  of  the  useful  flux 
resulting  from  distortion. 

The  effect  of  tlir  distortion  of  the  field  is,  as  is  well  known,  to 
diminish  the  induction  under  one  pole  horn  and  to  increase  it  under 
the  other.  If  we  consider  the  tubes  of  force  from  the  field  into 
the  armature,  those  which  pass  through  the  most  saturated  part  of 
the  gap  reqtiire  a  supplementary  excitation,  while  those  which  pass 
the  least  s&turatcd  portion  reqiiire  on  the  contrary  a  diminution  of 
aniprre-Hirns  If  the  number  of  supplementary  ampere-turns  is 
equal  to  the  decreased  amperc-t\irns.  the  mean  excitation  ampere- 
turns  remain  the  same,  and  the  increase  at  one  side  of  the  axis  of  a 


field  pole  and  the  diminution  at  the  other  side  is  then  obtained 
through  the  transverse  m.ra.f.  If,  on  the  contrary,  the  increased 
ampere-turns  are  less  in  value  than  those  of  the  decreased  ampere- 
turns  owing  to  diminution  of  the  permeability  with  increase  of  in- 
duction, the  mean  excitation  should  be  increased  to  maintain  the 
same  mean  flux;  or  if  the  excitation  remains  the  same,  the  mean 
flux  should  be  diminished.  To  calculate  this  reduction  of  the  mean 
flux  it  is  evidently  necessary  to  make  two  hj-potheses,  one  on  the 
distribution  of  the  transverse  m.m.f.  along  the  polar  face,  and  the 
other  on  the  distribution  of  the  induction  at  the  interior  of  the 
metallic  part  of  the  field  magnetic  circuit 

Picou  adopts  for  the  transverse  m.m.f.  a  linear  distribution ;  that 
is  to  say,  increasing  and  decreasing  proportionally  to  the  distance 
from  the  middle  of  the  pole.  This  rule,  which  is  rigorous  for 
direct-current  machines,  is  not  so  for  alternators,  in  which  case 
we  have  to  deal  with  a  sinusoidal  variation.  It  is  this  law  of  dis- 
tribution which  we  shall  adopt,  though  the  method  to  be  given  for 
the  determination  of  the  transverse  flux  can  easily  be  generalized. 

As  concerns  distribution  of  induction  in  the  different  sections  of 
the  field  magnetic  circuit,  Picou  assumes  that  the  distribution  re- 
mains similar  to  that  in  the  gap  at  all  points  of  the  field  magnetic 
circuit.  This  amounts  to  saying  that  the  distortion  extends  along 
the  entire  magnetic  circuit.  This  hypothesis  is  evidently  not  well 
founded,  for  there  is  no  doubt  that  the  induction  tends  to  become 
homogeneous  in  each  cross  section  of  the  magnetic  circuit  according 
as  the  distance  of  these  sections  from  the  gap  increases.  It  can 
thus  lead  only  to  an  approximate  result  which  becomes  less  exact 
as  the  field  is  more  saturated.  It  seems  to  us  that  we  come  nearer 
to  the  truth  by  admitting  that  the  induction  becomes  homogeneous 
upon  its  entry  into  the  pole  core,  or  otherwise  stated,  that  the  dis- 
tortion reed  be  considered  only  with  relation  to  the  pole  faces. 
While  the  hypothesis  of  Picou  leads  to  values  too  high,  the  substitute 
proposed  has  an  opposite  effect. 

With  this  hypothesis  it  will  suffice  to  apply  a  construction  of  the 
same  kind  as  that  of  Picou,  but  not,  however,  to  the  curve  repre- 
senting the  useful  no-load  flu.x  load  in  function  only  of  the  field 
ampere  turns,  but  to  the  armature  characteristic ;  that  is  to  say,  to 
the  curve  representing  the  useful  flux  in  function  only  of  the  ampere- 
turns  necessary  to  cause  this  flux  to  traverse  the  armature,  the  gap 
and  the  parts  of  the  pole  piece  traversed  by  the  useful  flux. 

The  separation  of  the  armature  characteristic  from  the  useful 
flux  characteristic  at  no-load,  or  rather  the  division  of  these  last 
into  two  curves,  one  referring  to  the  armature  and  the  other  to  the 
field,  and  each  in  function  of  the  m.m.fs  necessary  to  these  parts  of 
the  magnetic  circuit,  has  been  suggested  to  us  by  Potier.  We  have 
made  considerable  use  of  this  method  in  this  article,  as  will  be 
seen  later.  In  the  following  article  the  construction  will  be  given 
to  which  the  above  remarks  refer. 


The   Penahy  of  Fame. 

The  subjoined,  from  the  New  York  Journal,  is  extraordi- 
nary, anyhow,  and  shows  how  the  "people"  note  what  is  taking 
place:  Since  Judge  Warren  W.  Foster  imposed  a  fine  of  $100 
on  Nikola  Tesla,  the  electrical  inventor,  for  failing  to  obey  a 
jury  notice,  the  Judge  has  received  a  number  of  eccentric  let- 
ters from  Mrs.  Annie  Thierstein,  of  No.  239  East  Fifty-fourth 
Street.  One,  which  he  received  recently,  was  registered  to  in- 
sure its  reaching  the  Judge.  It  reads  as  follows:  "I  must  remind 
again  you,  Mr.  Judge,  as  to  Nikola  Tesla,  the  electrician.  He 
used  me  as  a  living  telephone  for  his  revolving  motion,  already 
since  four  j'ears,  causing  ruin  to  my  existence  and  good  reputa- 
tion. I  lose  all  the  parties  for  whom  I  do  laundry  work  because 
the  fine  people  A  the  West  Side  complain  of  the  nuisance  de- 
riving from  the  telephonograph.  Tesla  knows  all  about  the  dam- 
age done  by  him  for  four  years.  He  must  give  compensation  for 
if.  and  cannot  deny  charge  as  I  have  witnesses.  I  desire.  Mr. 
Judge,  you  would  call  us  both  officially  as  soon  as  possible.  I 
already  sent  you  three  times  to  assist  me.  I  am  not  bound  to 
take  :ny  own  life  fnr  want  of  work  and  means.  Tesla  drives  me 
to  despair.  He  is  an  unscrupulous  fellow.  He,  unconcerned, 
looks  on  at  his  living  telephone  as  it  wastes  away  in  misery.  I 
trust.  Judge,  you  won't  forget  calling  Tesla  to  task."  Judge 
Foster  says  he  does  not  know  exactly  what  he  will  do  with  this 
"human  telephone."  but  declared  his  secretary  would  probably 
attend  to  the  matter. 


December  13,  1902. 
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Wire  and  Cable  Specifications. 


By  L.  T.  Collins. 

THAT  manufacturers  of  electrical  wires  and  cables  are  often 
asked  to  bid  on  specifications  unreasonable  and  sometimes 
absurd,  is  a  fact  so  well  known  as  scarcely  to  excite  comment. 
As  an  instance  of  this,  one  of  the  largest  manufacturers  of  electrical 
machinery  in  the  world,  recently  sent  out  specifications  on  No.  12 
B.  &  S.  cables  and  smaller,  with  walls  of  rubber  varying  from  2 
thirty-seconds  to  3  sixty-fourths  on  which  they  required  a  test  of 
6,000  volts  for  thirty  minutes  and  9,000  for  thirty  seconds  under 
water.  These  wires  were  for  500-volt  service.  As  an  example  of 
extreme  requirements  in  the  opposite  direction,  one  of  the  large 
electric  lighting  companies  specified  a  12  thirty-second  wall  of 
thirty  per  cent.  Para  compound  on  a  No.  5  B.  &  S.  stranded  cable  for 
a  working  pressure  of  about  6,000  volts  and  a  test  of  15,000  volts. 

The  many  points  to  be  considered  in  determining  the  proper  wall 
of  insulation  for  a  given  pressure,  make  hard  and  fast  rules  impos- 
sible. The  manufacturers  of  electric  wires  and  cables  have  had  the 
widest  experience  along  these  lines,  and  with  full  knowledge  of  the 
conditions  of  service,  their  judgment  is  of  the  greatest  value.  Many 
users  of  electric  wires  and  cables  have  learned  this  fact,  and  invar- 
iably consult  one  or  more  well  known  manufacturers  before  drawing 
up  specifications  for  cables  to  meet  special  conditions.  The  wisdom 
01  this  course  is  shown  by  the  instances  cited  above.  In  one  an  ex- 
cessive coefficient  of  safety  makes  the  cable  unnecessarily  expensive, 
and  gives  the  manufacturer  who  uses  cheap  compounds  an  unfair 
advantage.  In  the  other,  the  coefficient  of  safety  becomes  a  negative 
quantity,  and  the  manufacturer  must  either  refuse  an  order  given 
under  such  specifications,  or  ignore  them.  In  the  latter  case  the  risk 
is  run  of  having  the  goods  returned  and  general  dissatisfaction  aiid 
ill-feeling  result. 

While  writing  on  this  subject,  it  may  be  well  to  call  the  attention 
of  purchasers  of  electric  wires  and  cables  to  the  fact,  that  however 
carefully  they  may  draw  specifications  as  to  the  percentage  of  Para 
required  in  the  compound  to  be  used,  they  are  in  a  great  measure 
dependent  upon  the  honesty  of  the  manufacturer.  An  inferior  com- 
pound can  be  made  to  give  a  high  initial  test.  The  general  appear- 
ance and  elasticity  of  the  compound  indicates  only  in  a  measure  the 
quantity  and  quality  of  the  rubber  used,  and  the  ash  tes*,  while  de- 
termining the  quantity  of  organic  matter,  does  not  show  the  quality 
of  the  rubber,  merely  the  percentage.  The  consumer  has  to  depend 
upon  the  honesty  of  the  manufacturer,  who  often  sees  contracts 
awarded  at  little  more  than  the  cost  of  materials  if  the  specifications 
were  strictly  complied  with.  For  instance,  the  navy  specifications 
call  for  a  forty  per  cent.  Para  compound,  but  the  manufacturer 
whose  figures  are  based  on  furnishing  such  a  compound  would  be 
sadly  left.  In  awarding  contracts  the  reputation  of  the  manufacturer 
for  turning  out  good  \vork — a  reputation  only  acquired  by  years  of 
honest  effort — is  seldom  given  proper  consideration. 

The  acme  of  absurdity  seems  to  have  been  reached  in  some  of  the 
rules  of  the  National  Board  of  Fire  Underwriters.  As  these  rules 
have  a  wide  influence  and  are  often  embodied  in  specifications,  a 
brief  review  of  the  ones  specially  referred  to  may  help  towards  a 
sensible  revision. 

Beginning  with  Class  D,  Section  41,  paragraph  C,  one  finds  this 
covers  the  insulation  resistance  for  National  Code  wires  and  cables 
to  be  used  at  not  over  600  volts.  These  are  for  interior  work  and  are 
not  supposed  to  be  subjected  to  moisture,  except  such  as  may  be  in 
the  air.  Against  sudden  excessive  moisture  they  are  amply  protected, 
as  such  a  condition  should  be  temporary.  This  rule  calls  for  an  in- 
sulation resistance  of  100  megs,  per  mile,  a  reasonable  and  safe  re- 
quirement. The  test,  however,  is  to  be  made,  "during  thirty  days' 
immersion  in  water  at  seventy  degrees  Fahrenheit."  Clearly,  this 
means  submersion  for  thirty  days. 

Ignoring  the  evident  absurdity  of  submitting  wires  and  cables  for 
interior  use  to  thirty  days'  submersion,  while  most  marine  cores 
receive  a  final  test  at  the  factory  after  forty-eight  hours  under  water, 
let  us  consider  some  of  the  difficulties  the  manufacturers  would  have 
to  overcome,  if  this  rule  was  complied  with. 

There  is  probably  not  a  factory  in  this  country  that  has  a  fraction 
of  the  tanking  capacity  necessary  to  meet  this  requirement ;  to  build 
the  tanks  would  mean  a  useless  outlay  of  thousands  of  dollars.  Hav- 
ing built  the  tanks,  however,  the  next  step  would  involve  locking 


up  capital  in  stock,  as  a  thirty  days'  supply  would  have  to  be  carried. 
Assume  these  difficulties  have  been  overcome  and  the  problem 
solved  of  approximating  (no  exact  figures  could  be  made>  the 
demand  for  the  next  thirty  days,  the  manufacturer  would  be 
confronted  with  another  difficulty.  The  demand  for  many  sizes 
of  National  Code  goods  is  so  great,  that  it  is  almost  impossible  to 
accumulate  a  large  stock  of  them.  Again  assume  these  difficulties 
have  been  overcome.  Several  large  and  unexpected  orders  arrive. 
The  stock  that  has  been  in  soak  for  thirty  days  is  exhausted.  Then 
a  good  customer  sends  in  a  rush  order.  Consider  the  painful  position 
of  the  manufacturer.  He  must  either  refuse  the  order  or  offend  his 
conscience  by  sending  his  customer  stock  unregenerated  by  having 
had  only  28  or  29  days'  baptism.  Those  who  know  the  tenderness 
of  manufacturers'  consciences  will  realize  the  cruelty  of  this  posi- 
tion. It  is  difficult  to  treat  such  a  rule  seriously,  and  one  cannot 
escape  the  suspicion  that  it  was  never  intended  to  be  so  treated. 

If  a  more  liberal  interpretation  is  given  to  this  rule,  and  one  as- 
sumes that  the  intent  is  to  submerge  the  wires  and  cables  from  time 
to  time  during  a  period  of  thirty  days,  it  is  no  less  absurd  and  almost 
as  difficult  to  obey. 

The  above  remarks  are  applicable  to  the  rule  regarding  fixture  wire 
(46  a)  which  having  only  one  thirty-second  wall  of  insulation,  in- 
cluding braid,  is  allowed  to  escape  after  a  seven  days'  soak. 

Now  as  to  pressure  test  (41  d)  we  find  these  wires  and  cables, 
which  are  to  be  used  at  not  over  600  volts,  are  required  to  resist 
"Three  thousand  volts  per  one  sixty-fourth  of  an  inch  thickness  of 
insulation."  This  test  must  be  made  after  72  hours'  immersion  (41  d, 
paragraph  2).  Assuming  that  insulation  means  only  the  rubber, 
the  pressure  would  be  as  follows : 

No.  18    B.    &    S.    to    16    B.    &    S.    inclusive  1-32  wall —  6,000  volts. 

No.  14    B.    &    S.    to    8    B.    &    S.    inclusive  3-64  wall —  9,000  volts. 

No.  7    B.    &    S.    to    2    B.    &    S.    inclusive  2-32  wall — 12,000  volts. 

No.  I    B.    &    S.    to    0000    B.    %    S.    inclusive  5-64  wall — 15,000  volts. 

No.  4-0    B.   &    S.    to   500,000   cm.    inclusive  3-32  wall — 18,000  volts. 

No.  500,000    cm.    to    100,000    cm.    inclusive  7-64  wall — 21,000  volts. 

Over   100,000   cm.  4-32  wall — 24,00c  volts. 

The  impossibility  of  meeting  these  tests  must  be  evident  to  any 
one  tamiliar,  in  a  practical  way,  with  the  manufacture  and  testing 
of  electric  wires  and  cables.  One  might  as  reasonably  expect  to 
force  a  quart  of  water  into  a  pint  measure  without  something  giving 
away.  The  same  test  is  applied  to  wires  and  cables  for  voltage  be- 
tween 600  and  3,500  (41  f )  viz. :  3,000  volts  for  every  one  sixtj--fourtb 
wall  of  insulation. 

The  only  apparent  reason  for  issuing  such  rules  is,  that  it  was 
thought  by  requiring  a  great  deal,  more  would  be  secured  than 
if  less  were  required.  This  reasoning  is  fallacious.  Rules  that  are 
impossible  to  obey  cannot  be  enforced,  and  the  condition  is  the  same 
as  if  no  rules  existed.  The  consequence  is  that  manufacturers  of 
high-grade  wires  and  cables  are  forced  into  unjust  competition  with 
cheaply  made  goods,  and  the  blame  for  losses  due  to  defective  in- 
sulation falls  upon  all.  Rules  like  these  and  specifications  that  are 
equally  unreasonable,  defeat  the  very  object  for  which  they  are 
issued.  Why  should  not  so  influential  a  body  as  the  Board  of  Fire 
Underwriters  set  a  food  example  by  revising  these  rules  in  such  a 
manner  that  while  ample  protection  is  assured,  nothing  unreasonable 
is  required?  Such  rules  could  be  enforced,  if  not  fully,  at  least  to 
such  an  extent  as  to  make  it  unprofitable  to  risk  using  low-grade  com- 
pounds. This  would  mean  raising  the  standard  of  insulation  and 
reduction  of  losses  to  all  users  of  electric  wires  and  cables.  If  such  a 
condition  were  brought  about,  the  Fire  Insurance  companies  would 
be  the  greatest  gainers. 


Another  Niagara  Power  Project. 


Our  Canadian  correspondent  states  that  it  is  proposed  to  erect 
another  n-;w  electric  power  plant  at  Niagara  Falls.  William  Mac- 
Kenzie,  president  of  the  Toronto  Electric  Railwaj'.  and  Fred.  Nichols, 
president  of  the  Canadian  General  Electric  Company,  are  at  the 
head  of  a  syndicate  which  is  applying  to  the  Niagara  Falls  Park 
Commissioners  for  leave  to  set  up  a  power  plant  at  the  Canadian 
Falls.  The  syndicate  wishes  a  site  betw-een  the  two  present  power 
companies,  the  Canadian  Niagara  Falls  Power  Company  and  the 
Ontario  Power  Company. 
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Bv  WooLSEY  McA-  Johnson. 

ELECTROLYSIS  by  alternating  currents  has  been  known  for 
som:  time.  It  U  due  to  the  irreversibility  of  the  electro- 
chemical system  and  is  greater  as  the  current  density  and 
time  of  oscillation  increase.  Quite  in  accordance  •  ith  th«;  facts 
known  about  altcrnnting  cnrr^nt  -electrolysis  is  the  fact  that  with 
long  unequal  >,  "-ge  curve  reproduces  the  charg- 

ir.«  curve,  and  •  .  current  flows  first  in  one  direc- 

tion, then  reverses,  flowing  in  the  opposite  direction. 

This  fact  I  discovered  ab'  it  a  year  ato  while  experimc:  ting  on 
the  question  of  anode  scrap  as  affect  d  by  resist,  nee  of  alloys  present 
in  anode.  Results  of  this  investigation  were  given  in  a  paper  read 
at  the  Niagara  Falls  meeting  of  the  American  Electrochemical 
Society. 

In  this  case  I  had  a  matte  anode,  an  Acheson  graphite  cathode 
and  a  concentrated  NaCl  solution  as  electrolyte.  Accidentally  the 
circuit  was  closed  so  that  the  anode  was  cathode.  As  soon  as  the 
mistake  was  noticed,  the  current  was  changed,  and  when  the  voltage 
reached  usual  figure  of  3.2  volts,  the  circuit  was  then  broken  and 
the  usual  depolarization  curve  taken.  In  this  case,  the  voltmeter 
reading  fell  to  1.5  volts,  then  to  zero  and  finally  reversed  until  it 
gave  a  negative  reading  of  0.25  volt.  This  I  thought  showed  that 
ihf  films  of  caustic  and  acid  imposed  on  electrodes,  both  of  which 
were  porous  cau^d  the  oscillations.  It  is  analogoi  s  to  the  phenom- 
enon described  on  page  144.  Barker's  "Physics" ;  "If  a  wire  be  kept 
twisted  90"  to  the  right  for  six  hours  and  then  90°  to  left  for  one 
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Fir..    I. — DIAGRAM    OF   CONNECTIONS. 

liour,  being  allowed  gradually  to  come  to  rest  without  oscillation,  it 
will  first  turn  slowly  to  the  right,  undoing  the  effect  of  the  first 
twint.  and  then  more  slowly  to  the  left,  undoing  the  effect  of  the 
rarlicr  twisL" 

In  the  past  month,  I  have  'pcnt  some  tin-e  in  studying  this  effect 
of  "elect rocheinicil  oscillations."  The  apparatus  is  illustrated  dia- 
grammatically  in  Fig.  i.  The  source  of  current  was  a  battery  B,  or 
3a  "chloride"  cells  of  120  ampere-hour  capacity.  The  current  was 
measured  by  a  Wrston  shunt,  S,  and  millivoltmeter,  M  V.  The  cur- 
rent was  reversed  by  a  commutator.  C.  A  bank  of  lamps,  L,  and 
rheostat,  R.  vrnabled  the  current  to  be  kept  at  x  constant  value,  as 
the  polarization  voltage  of  the  electrolytic  celt  was  small  as  com- 
pared with  the  voltage  of  B.  V  was  a  dead-beat  3-volt,  135-ohm  volt- 
meter made  by  Hartmann  &  Uraun.  which  was  quite  convenient  for 
taking  dcpolanratioi  curve  as  t  read  3  volts  right  or  left  of  tlie 
zero  point.  The  electrodes  were  of  i  5-inoh  round  Acheson  graphite. 
The  current  density  of  all  curves  shown  in  connection  with  this 
paper  was  to  amperes  per  square  foot. 

The  method  of  procedure  was  first  to  short-circuit  E  until  on 
open  circuit  no  reading  was  seen  on  the  voltmeter.  Th**  current  was 
then  passed  for  40  seconds  in  one  direction  and  then  reversed.  On 
breaking  the  circuit  the  reading  of  V  was  taken  every  five  seconds 
at  first  and  later  every  20  seconds.  As  remarked  above,  the  current 
W.TS  constant  because  the  voltage  of  B  was  high  in  comparison  with 
polaiization-voltage  of  E. 

If  the  time  of  reversal-current  is  less  than  22.5  seconds,  th:  de- 
pol.uiration  curve  shows  the  reversal  r>f  the  current.  (See  Fig.  3.) 
That  is,  the  current  first  flows  in  one  direction,  undoing  the  effect  of 


the  second  polarization,  and  then  reverses,  undoing  the  e.Tect  of  the 
first  polarization. 

When  the  time  of  the  first  polarization  is  40  seconds  and  the  second 
20,  this  reversal  took  place  at  7  seconds  after  breaking  circuit 
When  the  tim<;  of  the  first  was  40  seconds  and  the  time  of  second  15 
seconds,  the  reversal  came  in  3  seconds. 

When  the  time  of  first  reversal  was  40  seconds  and  the  time  of  the 
second  was  22.5  seconds,  there  ^vas  no  reversal,  but  the  current  sank 
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F:G.     2. — ELECTROCHEMICAL    OSCILLATIONS. 

gradually  to  zero.  Curves  i,  r  and  3  of  Fig.  2  show  the  effect  of  time 
of  second  polarization  on  the  depolarization  curve.  Curves  4  and  5 
of  Fig.  3  show  the  oscillation  from  1.5  volts  to  —  0.43  volt  when 
the  period  of  second  polarization  is  short. 

The  oscillations  depend  quite  largely  on  the  nature  of  the  elec- 
trodes. With  metallic  or  non-porous  electrodes,  there  is  no  such 
effect  observed  at  low  current  densities.  The  greater  the  irrever- 
sibility of  the  electrochemical  system,  the  greater  is  the  tendency 
to  oscillate  on  discharge.  With  metallic  electrodes  in  an  elertrolyte 
of  zinc  sulphate  and  copper  sulphate,  at  high  current  densities  such 
an  effect  might  be  observed.  The  current  density  should  be  such 
that  there  is  gasing  at  the  anode  but  little  at  the  cathode.  We  would 
then  have  "asymmetric  action." 

In  the  case  of  porou?  electrodes,  there  is  imposed  on  th"  electrodes 
films  of  occluded  gases.  At  the  anode,  for  instance,  there  is  chlorine 
in  acid  solution,  in  the  pores  of  the  electrode.  When  this  is 
changed  to  the  cathode,  hydrogen  in  alkaline  solution  is  formed  first 
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FIC.    3. — ELECTROCHEMICAL   OSCILLATrONS. 

in  that  part  of  electrode,  "electrically  near"  the  copper  leading  wire, 
while  :"electrically  remote,"  the  chlorine  in  acid  solution  still  exists. 
B  tween  these  two  there  exists  local  action,  but  the  speed  is  not  as 
fast  as  speed  of  depolarizing  action,  --onsequently,  when  the  hydrogen 
is  used  up  with  the  formation  of  HCl,  there  still  remains  some  CI 
in  the  acid  solutio.i  in  the  outer  pores  of  electrode.     This  is  a  very 
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weak  solution  and  has  therefore  a  low  voltage.  A  corresponding 
action  takes  place  at  other  electrode,  and  the  voltage  of  reversal  is 
only  0.43  volt.  This  appears  to  be  the  only  explanation  of  the  above 
facts  that  satisfies  the  experimental  conditions. 

In  conclusion,  I  would  like  to  express  my  thanks  to  Prof.  Henry 
A.  Perkins,  of  Trinity  College,  who  allowed  me  the  privileges  of 
the  Jarvis  Physical  Laboratory  for  this  and  other  wor':. 


Three-Phase  Measurements. 


By  a.  S.  McAllister. 

THE   term    "power    factor,"    as    applied    to    alternating-current 
phenomena,  is  variously  defined  as  the  "ratio  of  electric  power 
in  watts  to  volt  amperes,"  as  the  "ratio  of  true  to  apparent 
power,"  as  the  "cosine  of  the  time  angle  between  the  current  and  the 
e.  m.  f.,"  etc.    In  single-phase  and  in  independent  two-phase  circuits 

or  in  any  symmetrical  and  balanced 
polyphase  circuit  these  terms  are 
synonymous,  but  in  interconnected 
polyphase  circuits  carrying  un- 
balanced loads  the  power  factor  will 
have  practically  as  many  different 
values  as  there  are  terms  by  which 
it  can  be  determined. 

Perhaps  the  most  familiar  example 
of  circuits  in  which  such  discrep- 
ancies in  results  are  found  is  the 
three-phase  circuit  operating  on  un- 
balanced loads.  An  exaggerated  case 
of  this  kind,  selected  so  as  to  empha- 
size the  facts  just  stated,  is  shown 
below.  In  order  that  all  disturbing 
influences,  other  than  the  unbalance 
of  the  load  alone,  may  be  eliminated 
from  the  problem,  there  has  been 
assumed  a  non-inductive  load  sup- 
plied from  a  three-phase  circuit  hav- 
ing equal  e.m.fs  between  leads. 

Fig.  I  represents  the  circuits  and 
load,  and  shows  the  connection 
of  instruments  for  determining  the 
power  factor.  As  seen,  an  e.m.f.  of 
100  volts  between  leads  and  a  delta-connected  non-inductive  load 
of  10,  20  and  30  amperes,  respectively,  per  phase  have  been  chosen. 
The  true  power  is  evidently  6,000  watts,  while  the  power  factor  per 
phase  is  unity. 

Referring  to  Fig.  2,  which  represents  the  value  and  position  of 
the  current  per  phase  of  the  load  indicated  by  Fig.  i,  the  value  of 
current  registered  upon  an  ammeter  at  C  and  its  relative  phase 
position  may  be  ascertained  by  making  use  of  the  geometrical  figure 
cdfe.  From  the  construction  it  is  seen  that  the  current  at  c  is 
represented  in  value  and  phase  by  the  line  cf. 
In  the  triangle  cef,  the  side  cf  is  equal  to 

{^e    -fT7^  +  it's  .Tf  cos  \^o^f 
or  is  equal  to 

(77^  +  Te  'ej  +  '77'  y  =  /igoo  =  43.60  and 


FIG.    I. — TESTING    CIRCUITS. 


Sin  <pc=  Sin  120* 


eb 
~c7 


.,,  20.00 


jzic  =  23    24 . 
Similarly  the  current  at  a  is 

(10^  +  10.20  -f-  2o'0"  =  V700  =  26.45  and 

sin  <pa  =  .866  '4^  =  -3272 
26.45 

0i  =  19°  6'. 
Current  at  b  is 

(10-  +  10.30  -I-  so'')^  =  V'i3ob  =  36.05  and 

sin  <pi  =  .866  I^  =  .2402 
36.05 

06=  13"  54'. 


It  is  convenient  to  adopt  some  method  of  designating  at  once  each 
wattmeter  and  its  connection  in  the  circuit.  Place,  therefore,  as 
subscript  to  the  letter  IV,  which  is  to  represent  the  reading  of  each 
meter,  the  letters  showing  the  points  between  which  the  voltage 
coil  is  connected,  and  place  first  that  letter  corresponding  to  the 
lead  in  which  is  the  current  coil  of  the  wattmeter.  Thus,  IVab  re- 
fers to  wattmeter  having  its  current  coil  in  lead  a  and  its  voltage 
coil  connected  across  between  this  lead  and  lead  b. 
Wattmeter  IVac  will  record  la  Eac  Cos  ^ac,  or 

Wac  =  26.45  X  ioo  X  cos  19°    6'  =  2,500. 

Wab  =  26.45  X  100  X  cos  40°  54'  =  2,000. 

Wbe  w=  36.05  X  100  X  cos  13"  54'  =  3,500. 

Wba  =  36.05  X  100  X  cos  46°  06'  =  2,500. 

Web  =  43.60  y.  100  X  cos  33°  24'  =  4>ooo. 

Wca  =  43.60  X  100  X  CO  J  36°  36'  =  3.500. 
It  is  seen  at  once  that  the  true  value  of  watts  is  recorded  in  each 
case  by  the  sum  of  the  readings  of  any  two  wattmeters  with  their 
current  coils  in  separate  leads  and  their  free  pressure  terminals  con- 
nected to  the  third  lead,  thus  {Wac  -^  Wbc)  =  {Wab  +Wcb)  - 
{Wba  -f  Wca)  =  6,000,  but  that  the  true  watts  may  not  be  indi- 
cated by  one  wattmeter  which  has  its  pressure  coil  free  terminal 
transferred  from  first  one  and  then  the  other  remaining  lead,  thus 


FIG.   2. — CXnUJENT  DIAGRAM. 

{Wac  -I-  Wab)  =  4,500,  {Wbc  +  Wba)  =  6,000,  {Web  +  Wca)  = 
7,500. 

It  has  been  advocated  to  determine  the  angle  of  lag  and  the 
power  factor  by  the  ratio  of  the  readings  of  two  wattmeters.  That 
such  a  method  does  not  give  accurate  results  with  unbalanced  loads 
is  well  appreciated  by  all.  For  purpose  of  comparison,  however, 
results  determined  by  this  method  are  here  recorded : 
IVbc  —  M^.jc  ,_   1000 


e  =  16°  6' 

^£15  0   =  .961 

Wc  b—.lVafi 
tanQ  =  y/J    lYcb^  Wab 

e  —  30°  o' 


-   V~ 


cos  e  =  .866 
tan  9  =  y/3' 


Wca—  Wba 


=  >/T 


=  Vl 


6000 


2000 
6000 


1000 
6000 


=  .5772 


=  .2886 


Wca  -I-  Wba 
e  =  16°  6' 
cos  0  =  .961 
Since  the  load  has  been  so  selected  as  to  be  strictly  non-inductive, 
it  is  evident  that  the  lag  angle  indicated  does  not  exist,  and  that  the 
power  factor  obtained  by  this  method  is  in  error. 

It  is  to  be  noted  in  this  connection,  however,  that  the  angle  of  lag 
obtained  by  the  same  formula  used  above,  but  substituting  the  ratio 
of  readings  of  one  wattmeter  when  its  pressure  coil  is  ransferred 
between  the  two  leads,  as  mentioned  above,  has,  in  fact,  a  physical 
significance,  as  here  shown: 

_  Wac  —  Wab  500     _ 

tan  e«  =  y/l    ivac  +  Wab  =  "^ ^     4500    "  '^"^ 
Ga  =  10°  45' 
An  inspection  of  Fig.  2  will  revca!  the  fact  that  this  is  the  angle 
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-ttween  the  current  at  a  and  the  mean  voltage  between  ab  and  ac, 
ince  lo'  54'  =  30'  —  (19"  -f  6').    Similarly, 

tan  e*  =  vT  ^^'i>^  -  i^'i"'  _    ,-  '~°    =  .2886 

Oi  =  i6«.    6'  =  y^  —  (i3».  54') 
and  again, 

^  ^  iva  +  ma     ^  ^  7500 

o,  =  60  36'  ^  yj*  —  (23«».  24') 

A  popular  formula  for  determining  the  power  factor  of  a  three- 
phase  load  is 

/>.   F.  =  —^^ 

where  /  is  the  current  per  lead  wire.    Substituting  the  values  found 
above  for  /,  the  power  factor  is 

P.  F.c  —  __.  =  .795 

>73-2  X  43-6o  • 

/..  /.-.,  =     — ^?^-  =  .959 

173.2  X  36.05 


p.  p.* 


6000 
173.2  X  26.45 


=  1.309 


p   /.-     =  -795  -f-  .959  +  1.309    =  ,02, 
3 
Using  as  a  value  for  I   the  mean  current  per  iead  wire, 

.,  r-  6000  n„ 

/  .  /•.  ;=  =  .900 

'73-2  X  35-37 

Several  of  the  methods  used  above  are  obviously  in  great  error, 
and  their  use  would  never  be  sanctioned  in  a  careful  test.  Few 
objections,  however,  could  be  raised  against  the  last  two  methods  of 
averages,  though  neither  gives  the  true  result. 

While  as  concerns  the  receiver,  the  power  factor  of  the  load  is 
•trictly  unity,  such  cannot  be  considered  true  with  reference  to  the 
transmission  circuit. 

Let  R  be  the  resistance  of  each  line  of  the  three-phase  trans- 
mission circuit,  then  the  copper  loss  in  transmitting  to  the  above 
receiver  is 

(3605*  -f  43.60*  -f  2645')  R  =  3.90c  R. 

For  a  balanced  load,  3,900  R  watts  would  correspond  to  a  load  of 

I  .V)oo 
ductive  "power  !«,;ior"  may  be  taken  as 


=  ao.8i   amperes  per  coil.     Hence  the  effective,  non-in- 


20 
20.81 


=  .961 


In  the  determination  of  the  power  factor  as  the  ratio  of  true  to 
apparent  power,  the  question  arises  as  to  what  constitutes  the  ap- 


flC.  3.— PHASE  RELAiION  OF  F..M.F.  AND  CVRRKNT. 

parent  power,  and  the  discrepancies  in  results  arc  due  to  the  various 
Answers  which  may  be  given  to  this  question. 

While  doubt  must  ever  exist  as  to  the  value  to  be  assigned  to  the 
apparent  power  in  a  three-phase  .system  operating  on  an  unbalanced 
load,  the  method  in  common  use  for  determining  the  triic  powei  is 
correct  for  any  condition  of  load,  proportion  of  e.  m.  fs  or  relation 
of  power  factor  of  currents,  though  the  methods  of  proof  of  this 
fact,  which  are  based  on  assumptions  of  erni.Tl  currents,  equal  power 


factors,  or  of  equal  e.  m.  fs.  per  phase,  are  evidently  open  to  many 
objections.  A  simple  semigraphical  proof  of  the  correctness  of  the 
two  wattmeter  methods  of  measuring  power  in  a  three-phase  circuit 
under  any  condition  of  service  is  offered  below. 

In  Fig.  3,  let  the  sides  of  the  triangle  ABC  represent  the  relative 
values  and  phase  positions  of  the  three  e.  m.  fs.  of  an  unsymmetrical 
three-phase  system.  Assume  the  receiver  to  be  delta  connected,  and 
let  /^jg  be  the  current  in  coil  AB,  and  C^^  be  the  angle  of  lag  of 
this  current  with  respect  to  the  e.  m.  f.  of  the  coil.  Similarly,  let  /^^ 
and  7^(7  represent  the  value  and  phase  position  of  the  currents  in 
coils  BC  and  AC.  No  restriction  is  made  as  to  the  values  of  currents, 
e.  m.  fs.  or  as  to  the  several  lag  angles. 

Let  a  wattmeter  be  connected  with  its  current  coil  in  lead  at  A, 
and  its  e.  m.  f.  coil  across  between  this  lead  and  lead  C.  Also  a 
wattmeter  at  B,  with  pressure  coil  between  B  and  C.  Each  wattmeter 
will  show  a  deflection,  which  may  be  represented  by  IV  ■=  EI  Cos  e, 
where  /  is  the  amperes  in  the  current  coil,  E  is  the  volts  across  the 
e.  m.  f.  coil,  and  "  is  the  angle  between  this  e.  m.  f.  and  the  current  /. 

For  sake  of  simplicity  in  explanation,  assume,  in  the  first  place, 
the  current  flowing  in  coil  AB  to  be  absent  while  measurements  are 
made  upon  the  watts  supplied  to  the  other  coils,  as  indicated  by  Fig. 


FIG.   4. — MEASURING   POWER    IN   COILS   AC   AND  CB. 

4.  Evidently  the  sum  of  the  readings  of  the  meters  as  connected 
gives  the  watts  in  the  two  remaining  coils,  since  each  meter  is  con- 
nected as  though  measuring  power  in  a  single-phase  circuit.  Now 
assume,  in  the  second  place,  the  current  to  flow  in  coil  AB  alone 
while  the  currents  in  the  other  two  coils  are  absent,  as  shown  by 
Fig.  5.  According  to  proof  given  below,  the  wattmeters  as  connected 
now  register  as  their  sum  the  true  watts  supplied  to  coil  AB.  When 
all  three  currents  flow  simultaneously,  each  wattmeter  will  show  a 
deflection  equal  to  the  sum  of  its  two  previous  readings,  since  its 


FIG.  5  — MEASimiNG  POWER  IN  COIL  AB. 

e.  m.  f.  coil  has  undergone  no  change  in  connection  and  the  two 
currents  causing  the  former  deflections  are  now  superposed  or  the 
true  encrg)'  transferred  will  be  properly  recorded  by  the  two  meters. 
Two  wattmeters  having  their  current  coils  in  series  with  a  given 
single-phase  load,  and  one  terminal  of  the  e.  m.  f.  coil  of  each  meter 
connected  to  the  opposite  leads  of  the  circuit  supplying  power  to 
the  load  and  the  other  two  free  terminals  connected  together  and 
placed  at  any  point  of  any  relative  potential  compared  with  that  of 
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the  load,  as  depicted  in  Fig.  5,  will  give  the  true  value  of  energy 
transmitted. 

In  Fig.  6,  let  E^^  be  the  e.  m.  f.  across  the  load,  7^;^.  be  the  load 
current  and  0  ^^j^  be  the  angle  between  /';y;  and  -E^^-  Evidently, 
the  watts  transmitted  are 

IV A  B  =  Eab  I  as  cos  Hab. 

Now  assume  a  wattmeter  connected  at  A  to  C.  Its  reading  will 
be 

I- Vac  =  Eac  Iab  cos  »ac. 
A  wattmeter  at  5  to  C  will  read 

iVbc  =  Ebc  Iab  cos  hbc 

From  Fig.  6, 

Eab  cos  Hab  =  a  F. 
Eac  cos^AC  =  A  E. 
Ebc  cos  (^bc  =  B  D  =  E F, 

and  since  AF  =  AE  +  EF, 

Iab  {E AC  cos  Oac  +  Ebc  cos  Mbc)  =  Iab  Eab  cos  Oab 
or        IVac  +  IVbc=  Wab 

and  this  value  is  independent  of  the  position  of  the  point  C 
In  consequence  of  this  fact,  P — 1  wattmeters  may  be  used  to  deter- 


FIG.   6. — GRAPHICAL   PROOF  FOR  FIG.   S. 

mine  the  true  power  in  any  P — phase  system,  however  unsymmetrical 
may  be  the  phase  relations,  provided  the  free  terminals  of  the  e.  m.  f. 
coil  of  each  meter  be  connected  to  that  lead  in  which  no  wattmeter 
is  placed. 


Operation  of  Alternators  in  Parallel. 

At  the  November  meeting  of  the  Societe  International  des 
Electriciens,  M.  de  Marchena  read  a  paper  on  the  speed  regula- 
tion of  alternators  running  in  parallel.  According  to  the  author 
of  the  paper,  parallel  running  of  alternators  is  very  greatly  in- 
fluenced by  the  regulator  action,  a  fact  which  has  been  generally 
overlooked  by  preceding  writers,  at  all  events,  in  France,  who 
have  given  rather  too  much  importance  to  the  question  of  irreg- 
ularity during  one  revolution  of  the  flywheel. 

According  to  M.  de  Marchena  the  frequency  of  pulsating  mo- 
tive power  is  too  high  compared  with  the  frequency  of  the  oscil- 
lations proper  ot  the  alternator  for  permitting  angles  of  dis- 
placement between  alternators  to  attain  to  a  dangerous  value. 
On  the  contrary,  the  irregularities  of  motive  power  arising? 
from  instability  of  the  regulator  are  liable  to  produce  very  con- 
siderable displacements,  resulting  in  dephasing  or  breaking 
down  of  alternators. 

The  author  examines  the  laws  which  govern  centrifugal  regu- 
lators and  particularly  the  relations  which  exist  between  the 
positions  of  equilibrium  of  the  regulator  sleeve  and  the  varia- 
tions of  speed  produced  by  variations  of  the  force  acting  on  the 
regulator.  He  considered  the  oscillations  of  the  system  com- 
posed of  the  governor  and  flywheel,  and  the  frequency  of  the 
first  oscillations,  that  is,  the  oscillations  of  the  governor;  also 
the  influence  of  the  damping  effect  and  the  conditions  to  fulfil 


for  a  given  damping  effect  to  prevent  oscillations  of  the  second 
class;  that  is,  of  the  regulator  and  the  flywheel  from  taking 
place. 

The  author  gave  a  formula  giving  the  momentum  weight  of 
flywheel  to  be  used  for  a  given  work  of  a  governor.  He  ex- 
amined afterwards  the  working  conditions  of  the  regulator  when 
the  alternator  is  connected  with  a  network.  He  showed  that  the 
pendulum  motions  and  greatly  variable  frequencies  produced 
through  irregularities  of  motive  power  or  by  the  quick  fluctua- 
tions of  load,  give  rise  in  the  regulator  action  to  oscillations,  the 
amplitude  of  which  depend  upon  the  oscillations  proper  of  this 
governor,  as  well  as  on  its  damping  effect. 

He  examined  in  each  case  the  conditions  of  resonance  which 
may  be  obtained,  and  the  consequences.  In  order  to  obviate 
these  inconveniences,  it  has,  up  till  now,  been  the  endeavor  to 
realize  a  very  strong  damping  effect— at  least  temporarily,  for 
the  time  corresponding  to  these  abnormal  conditions.  M.  de 
Marchena  approved  of  Mr.  Emmet's  arrangement  of  dash-pot, 
which  he  thinks  can  sometimes  give  good  results.  He,  however, 
estimates  that  it  is  a  more  racional  solution  of  the  difficulty  to 
entirely  suppress  the  cause  of  these  oscillations  by  making  the 
governor  independent  of  the  influence  of  the  pendulum  motions 
of  the  alternator. 

He,  therefore,  proposed  to  run  the  regulator  not  by  the  ma- 
chine itself,  but  by  the  use  of  an  induction  motor  connected  to 
the  network.  This  motor  not  depending  on  individual  oscilla- 
tions of  the  machine,  w^ill  not  change  its  speed,  and  will  only 
act  on  the  regulator  w'hen  the  frequency  of  the  network  is 
modified. 

The  writer  cited  a  test  made  with  this  system  in  a  large  hy- 
draulic generating  station  in  the  Nice  district,  including  turbines 
of  1,000  hp  each.  Special  dispositions  are  employed  for  avoiding 
the  troubles  liable  to  result  from  accidental  stopping  of  the 
motor.  The  first  series  of  tests  gave  incomplete  results  on  ac- 
count of  the  excessive  slip  of  the  induction  motor,  which  was 
too  small.  A  new  series  of  tests  were  made,  however,  with  a 
larger  motor,  and  the  results  are  stated  to  have  been  entirely 
satisfactory.  The  pendulum  motions  which  were  experienced  at 
first  entirely  disappeared. 

It  is  anticipated  that  this  system  is  likely  to  be  of  general 
use,  and  the  author  expects  it  to  be  shortly  employed  for  fa- 
cilitating parallel  running  of  stations  separated  by  long  distanced. 


Electric  Light  in  Canada. 


Mr.  George  Johnson,  of  Ottawa,  the  Dominion  statistician,  has 
revised  his  statistics  for  publication  in  respect  to  the  use  of  elec- 
tricity for  lighting  purposes.  He  shows  that  the  number  of  com- 
panies doing  business  in  electricity,  in  connection  with  lighting,  has 
increased  from  259  m  1898  to  312  in  1902.  The  number  of  arc  lights 
increased  from  10,389  to  12,884  during  the  same  period.  The  in- 
candescent lamps  number  995,056,  making  an  increase  of  179.380 
lamps  over  last  yea  and  531,441  over  the  year  1898.  Reckoning  each 
arc  lamp  as  equal  to  ten  incandescents,  the  use  of  electricity  as  a 
light  giver,  has  developed  in  Canada  during  the  past  four  years  from 
565,505  lamps  in  1898  to  1,125,896  in  1902. 

Of  the  total  312  companies,  Ontario  has  195,  or  62^2  per  cent. 
Ontario  cities,  towns  and  villages  avail  themselves  of  electricity,  as 
a  light  bearer,  to  a  much  greater  extent  than  the  other  provinces. 
There  are  over  no  of  these  communities  in  which  electricity  is  used 
for  lighting,  and  of  these  mOic  than  a  score  operate  their  own 
lighting  establishments.  Several  cities  and  towns  have  more  than 
one  plant. 

Quebec  Province  has  3,605  arcs  and  340.120  incandescents.  or 
redu«:ed  to  the  standard  of  incandescents,  a  total  of  376,170  lights, 
an  increase  of  218,979  in  four  years,  but  of  this  total  the  city  of 
Montreal  has  208,718.  In  the  whole  province  there  are  52  plants. 
Nova  Scotia's  equipment  of  409  arcs  and  46,475  incandescents.  equal 
to  50.565  incandescents,  is  distributed  among  22  cities  and  towns, 
and  is  supplied  by  24  companies.  New  Brunswick  is  supplied  with 
the  electric  light  by  11  companies  and  municipalities.  Prince  Edward 
Island's  modest  share  in  the  total  of  Canada  is  three  electric  light 
companies  with  87  arcs  and  11,300  incandescents.  Manitoba  has  six 
plants,  distributing  light  by  53  arc  and  26,635  incandescents ;  the  terri- 
tories, five  plants  with  31  arc  and  6,081  incandescents,  and  British 
Columbia,  16  plants  with  770  arcs  and  85.135  incandescents. 
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By  Edwin  F.  Nokthrup. 

RJJEkKING  to  Fig.  32,  page  898,  when  the  operator  wishes 
10  transmit  a  signal  he  may  depress  the  key  K,  when  the  trailer 
/  is  at  any  part  of  its  revolution.  If  the  key  were  to  be  de- 
pressed when  the  trailer  was  leaving  segment  No.  i  and  raised 
again  before  the  trailer  returned  to  this  segment,  no  half  wave  would 
be  reversed  This,,  however,  cannot  be  done,  as  the  trailer  re- 
volves at  so  great  a  speed  that  it  will  make  more  than  one  revolu- 
tion before  th**  hand,  having  depressed  the  key,  can  allow  it  to 
raise  agajn.  .Suppose  in  transmitting  a  series  of  dots,  the  key  is 
depressed  for  equal  intervals  oi  umc,  and  with  equal  intervals  sepa- 
rating each  depression,  it  does  not  follow  that  the  dots  as  received 
will  be  of  equal  duration  and  equally  separated  from  one  another. 
This  will  be  made  clear  by  referring  to  Fig.  34,  which  shows  how 

the  letter  X,  which  consists  of ,  may  be  sent  and 

received. 

In  row  /i  it  is  assumed  that  for  transmitting  a  dot,  the  transmit- 
tmg  key  is  depressed  for  a  time  equal  to  sVi  half  waves  of  the  cur- 
rent, and  twice  this  time  for  a  short  dash.  The  waves  marked  / 
are  the  only  ones  which  can  be  modified,  as  these  are  the  ones 
which  correspond  to  the  passing  of  the  trailer  /,  Fig.  32,  over  seg- 
ment No.  1.  The  lines  drawn  under  the  diagram  of  the  waves  have 
lengths  proportional  to  the  times  during  which  the  transmitting 
key  is  depressed.  The  half  waves  will  be  reversed  as  indicated  in 
row  A,  which  represents  the  state  of  affairs  at  the  transmitting  end. 
At  the  receiving  end  the  current  will  be  flattened  out,  somewhat  in 
the  manner  indicated  in  row  B,  when  the  half  waves  have  been  re- 
vcrM-d.  The  lines  under  the  diagram  of  the  waves,  row  B,  show 
by  their  length  the  intervals  that  the  receiving  relay,  R\  Fig.  33. 
is  against  contact  k,  that  is,  they  show  how  the  dots  and  dash  of 
the  letter  X  would  appear  if  received  on  tape.  It  will  be  seen  that 
the  first  and  third  dot  has  been  shortened.  The  dash  has  been 
lengthened  a  little.  Now  by  studying  the  diagrams  here  presented 
it  will  be  made  evident  that  the  percentage  diflcrcnce  that  may  oc- 
cur in  the  interval  of  a  dot  or  a  dash  as  transmitted  and  as  received 
will  grow  less  and  less  as  the  number  of  half  waves  which  corre- 
spond to  a  dot  or  a  dash  become  greater.  Rows  C  and  D  show  the 
letter  X  as  transmitted  and  received  when  a  dot  corresponds  to  7 
half  waves.  The  second  dot  as  received  is  still  only  half  as  long 
as  the  first  and  the  third,  but  D  is  easier  to  read  than  B.  Rows  £ 
and  F  show  the  same  letter  as  transmitted  and  received  when  a  dot 
corresprTds  in  duration  to  the  time  of  S^a  half  waves. 

Here  tlie   inrdu.ilitirs  h.Tve  nr.irly   di'-.ippr.in-d  and  row   F  is  per- 


Thcre  are  on  the  average  six  elements  of  the  Morse  code  for  each 
letter.  If  a  dot  is  made  equal  to  8H  half  waves,  then  about  52  half 
waves  must  pass  over  the  line  to  transmit  a  smgie  letter.  If  there 
are  206  half  waves  or  alternations  per  second,  then  four  letters  can 
be  transmitted  per  second,  or  240  per  minute.  If  five  letters  and 
one  space  is  allowed  per  word,  then  40  words  per  minute  can  be 
transmitted  by  a  single  operator,  provided  he  has  the  skill  to  ma- 
nipulate the  key  so  rapidly.  As  shown  by  rows  E  an4  F,  of  Fig.  34, 
the  signals  as  received  will  have  practically  the  same  form  as  the 
signals  sent,  and  as  previously  explained,  and  as  indicated  in  row  G, 
showing  the  position  of  the  line  relay  tongue,  there  will  be  no  harm- 
ful influence  on  the  sharpness  of  the  signals,  in  the  case  of  long 
lines,  due  to  a  "tailing  out"  or  running  together  of  the  waves. 

The  principles,  explained  above,  by  which  a  single  operator  can 
transmit  Morse  signals  in  one  direction,  are   readily  extended  to 
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FIG.  35. — CONNECTIONS  FOR  OCTOPLEX  TRANSMISSION. 

multiplex,  duplex  transmission.    The  essential  connections  for  octo- 
plc-x  transmission,  are  given  for  a  station  at  one  end  of  the  line  'n 

1-ig-  35- 

At  the  other  end  of  the  line  the  motor  which  supplies  the  power 
to  drive  the  trailers  and  which  furnishes  an  alternating  current  by 
rotating  a  commutating  device,  is  run  at  a  fairly  steady  and  inde- 
pendent speed.  Motor  .1/,  shown  diagrammatically  in  Fig.  35,  is 
run  in  synchronism  by  any  suitable  method.  The  method  here 
shown  is  the  one  described  above  as  method  No.  3. 

We  will  hereafter  designate  the  stations  at  the  two  ends  of  the 
line  as  station  A  and  station  B,  the  motor  at  station  B  being  run  in 
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Fig.  34. — Transmittinc  and  Receiving  Letter  "X." 


fcctly  easy  to  read.  Row  G  shows  the  positions  of  the  tongue  of 
the  main  line  relay  R,  Fig.  2,},,  corresponding  to  each  half  wave  of 
the  current  during  the  time  that  the  letter  X  is  being  received.  If 
the  alternating  current  has  a  frequency  of  104  periods  per  second. 
or  ao8  alternations  per  second,  then  rows  E  and  F  represent  very 
brief  intervals  and  will  correspond  to  a  speed  of  transmission  of 
about  40  words  per  minute  per  operator.     This  is  calculated  thus: 


s>'nchronism  with  the  motor  at  station  A.  It  is  station  B  that  is 
shown  in  Fig.  35.  All  the  trailers  at  a  station  arc  mechanically  con- 
nected to  the  motor  at  that  station.  Thus  the  trailers,  /i,  t%  and  /, 
also  the  commutators  5"!  and  5..  rotate  with  the  shaft  of  the  motor 
M.  Hence  if  the  motor  M  runs  iti  synchronism  with  the  motor  at 
station  A,  all  the  apparatus  at  station  B  will  likewise  run  in  syn- 
chronism with  the  apparatus  at  station  A.     The  line  is  shown  du- 
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plexed.  The  relay  R  of  station  B  and  Ri  of  station  A  (see  X 
Fig.  35)  are  differentially  wound  and  one  of  their  coils  is  connected 
to  an  artificial  line  and  one  to  the  real  line. 

Cs  is  a  transmitting  or  sending  sunflower  of  four  segments  and 
Cr  and  Cr'  are  two  sections  of  a  receiving  sunflower.  Ri,  Ri,  R, 
and  R*  are  receiving  relays,  which  possibly  might  be  used  as  four 
sounders.  If  not  so  used  the  four  sounders  or  tape  recorders  could 
be  operated  by  the  contacts  ki,  kt,  kt  and  ^4.  T  is  a  transformer 
which  furnishes  the  line  current  from  its  coils  Pi  or  P».  Ki,  Ki,  Kx 
and  Kt  are  four  transmitter  keys. 

In  transmitting  each  of  these  keys  may  be  operated  at  the  same 
time,  and  at  any  time.     It  will  be  evident  by  referring  to  the  con- 
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FIG.   36. — EFFECT  OF  CUTTING  OUT   HALF  WTAVES. 

nections  shown  in  Fig.  35,  that  a  person  operating  Key  Ki  can  only 
reverse  the  half  waves  i,  5,  9,  13,  etc.,  that  a  person  operating  Ki 
can  only  reverse  the  half  waves  2,  6,  10,  14,  etc.,  and  so  for  key  Kt 
the  half  waves  3,  7,  etc.,  and  for  key  K*  the  half  waves  4,  8,  etc. 
Hence  each  operator  in  transmitting  is  absolutely  independent  of  the 
other  operators.  The  receiving  of  the  signals  is  primarily  on  the 
main  line  relay  R  at  station  B  and  Rx  at  station  A,  and  secondarily 
on  the  relays  R\,  Ri,  Ra  and  R*  at  station  B,  and  on  a  similar  set 
at  station  A. 

An  examination  of  the  connections  will  show  that  the  receiving 
relays  operate  independently  of  one  another.  To  make  this  plain, 
however,  it  must  be  shown  that  the  relay  R  is  active  in  eflfecting 
two  of  the  relays  such  as  Ri  and  Rs,  when  two  adjacent  half  waves 
are  reversed  by  two  operators  at  station  A.    If  adjacent  half  waves 


Cutting  out  wave  3  leaves  the  relay  tongue  where  it  was  carried 
by  wave  2,  and  hence  in  a  position  the  opposite  of  what  it  would 
have  had  if  the  half  wave  had  not  been  cut  out.  But  cutting  out  the 
half  wave  No.  4  still  leaves  the  tongue  in  the  same  position  it  would 
have  had,  had  the  half  wave  No.  4  not  been  cut  out.  Hence  we  con- 
clude that  where  adjacent  half  waves  are  to  be  modified  it  is  not 
sufficient  to  cut  them  out,  they  must  be  reversed. 

Fig.  27  has  been  prepared  to  show  the  modifications  that  would 
likely  be  produced  in  the  line  current  at  the  sending  end,  if  at  ap- 
proximately the  same  time  operator  A  sent  the  Morse  signals  for 
the  letter  X,  operator  B  the  signals  for  H,  operator  C  the  signals 
for  L,  and  operator  D  the  signals  for  J.  Rows  A,  B,  C  and  D 
show  the  effects  produced  individually  by  each  operator,  and  row  Y 
shows  the  resulting  form  that  the  line  current  would  take. 

The  lines  under  rows  A,  B,  C  and  D  represent  by  their  spacing 
and  length  the  moments  when  the  keys  are  depressed  and  the  time 
that  they  are  kept  depressed  in  sending  the  dots  and  dashes.  The 
four  rows  of  lines  X,  H,  L,  and  /,  under  the  row  Y,  representing 
the  resultant  modified  alternating  current,  represent  by  the  spacing 
and  length  the  dots  and  dashes  as  they  would  be  received.  It  is 
seen  that  they  are  not  exact  reproductions  of  the  dots  and  dashes 
as  sent,  but  they  are  not  so  different  as  to  make  their  interpretation 
at  all  obscure.  It  is  highly  probable  that  in  practice  the  duration 
of  a  dot  would  be  considerable  greater  than  8^  semi-cycles  of  the 
alternating  current  as  represented  in  Fig.  29,  in  which  case  the 
dots  and  dashes  as  received  would  be  much  more  nearly  like  the 
dots  and  dashes  as  sent. 

It  might  be  supposed  that  when  so  many  of  the  half  waves  are 
reversed  that  the  synchronism  would  be  destroyed.  Practical  ex- 
periments have  been  made  by  the  writer  which  have  proved  that  a 
very  large  percentage  01  the  half  waves  can  be  modified  without  de- 
stroying the  synchronism.  Modifying  i-5th  of  the  half  waves  will 
produce  no  visible  fluctuations  in  the  steadiness  of  the  synchron- 
ism, and  a  much  larger  proportion  than  this  can  be  modified  with- 
out throwing  the  apparatus  out  of  synchronism.  Of  the  semicycles 
represented  in  Fig.  27>  about  one-half  have  been  modified,  but  in 
the  regular  course  of  transmitting  so  large  a  proportion  as  this 
would  not  be  modified  except  for  brief  periods,  which  would  not  de- 
stroy the  synchronism.  If,  however,  any  difficulty  should  be  expe- 
rienced in  maintaining  the  synchronism  when  a  large  number  of 
half  waves  are  being  modified  it  is  a  simple  matter  to  arrange  to 
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Fig.  37. — Effect  of  Simultaneous  Transmission  of  Different  Ch.\racters. 
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were  cut  out  instead  of  reversed,  the  second  half  wave  cut  out  would 
not  affect  a  receiving  relay. 

Referring  to  C,  Fig.  36,  the  half  waves  3  and  4  are  shown  re- 
versed, the  dotted  lines  giving  their  unmodified  forms.  The  corre- 
sponding actual  positions  of  the  main  line  relay  tongue  are  shown 
below  in  full  lines,  the  positions  the  tongue  would  have  had,  if  the 
half  waves  had  not  been  modified,  are  shown  in  dotted  lines.  It  is 
seen  that  reversing  the  two  adjacent  half  waves  3  and  4  makes  two 
reversals  in  the  positions  of  the  main  line  relay  tongue.  In  D  the 
half  waves  3  and  4  are  shown  cut  out. 


have  a  certam  fixed  number  of  semicycles  used  exclusively  for  the 
purpose  of  synchronism.  When  the  apparatus  at  station  B,  Fig. 
35,  comes  into  synchronism,  after  being  started  from  rest,  there 
is  only  one  chance  in  four  that  the  trailers  on  the  receiving  com- 
mutator will  be  on  a  segment  of  the  same  number  as  the  trailers 
of  the  sending  commutator.  This  being  the  case  it  becomes  neces- 
sary to  arrange  a  device  which  will  allow  the  trailers  of  the  receiv- 
ing commutator  to  slip  back,  one  segment  at  a  time  until  they  rest 
upon  the  same  numbered  segment  as  the  trailers  of  the  sending 
commutator,  or  for  each  operator,  after  synchronism  is  established, 


952 


ELECTRICAL    WORLD    and    ENGINEER. 


Vol.  XL,  No.  24. 


to  switch  his  receiving  relay  to  a  segment  of  the  receiving  com- 
mutator which  will  correspond  to  the  sender  he  wishes  to  receive 
from.  Either  one  of  the  above  arrangements  is  easily  made  and 
does  not  need  to  be  described  in  detail. 

It  has  been  shown  how,  by  means  of  the  alternating  current,  eight 
messages  in  the  form  of  Morse  signals  can  be  sent  over  a  long  line 
at  the  .same  time.  The  number  of  messages,  however,  is  not  at  all 
limited  to  eight.  For  lines  of  moderate  length  the  frequency  of 
the  line  current  may  be  doubled,  in  which  case  sixteen  messages 
could  be  simultaneously  transmitted  as  easily  as  eight.  In  fact,  the 
system  is  exceedingly  flexible  and  capable  of  immense  developments. 
It  is,  however,  not  my  intention  to  specify  in  this  article,  the  details 
of  the  above  or  any  other  system  of  telegraphy.  In  another  part  of 
this  article  it  was  shown  how  signals  could  be  made  to  consist  of 
combinations  of  modified  half  waves.  Special  methods  have  been 
fully  worked  out  for  receiving  the  signals  so  produced  and  then 
automatically  translating  them  into  printed  characters.  These  meth- 
ods are  mostly  due  to  Professor  Rowland.  They  are  exceedingly 
ingenious  and  practical,  and  have  all  been  tested  by  operating  on 
actual  telegraph  lines.  An  account  of  these  methods,  though  it 
would  be  exceedingly  interesting,  would  lead  us  into  long  detailed 
and  special  descriptions.  The  methods  are  mostly  described  in 
patent  reports  on  Rowland's  Multiplex  Printing  Telegraph  System, 
to  which  the  reader  is  again  referred. 

It  would  be  interesting  and  valuable  to  consider  the  many  ques- 
tions of  scientific  and  practical  interest  which  are  suggested  when 
one  has  once  entered  upon  the  field  of  alternating-current  teleg- 
raphy.   But  the  writer  must,  for  the  time,  drop  the  subject  here. 

It  would  be  easy  to  allow  the  imagination  to  picture  the  future 
possibilities  of  synchronous  alternating-current  telegraphy.  One 
sees  the  whole  country  run  in  synchronism  and  long  messages  dic- 
tated to  typewriters  and  transmitted  almost  as  cheaply  as  the  mails 
arc  carried,  and  received  as  printed  pages.  Automatic  typesetting 
machines  in  numerous  cities  are  operated  by  a  single  keyboard  from 
a  central  news  distributing  centre.  Architects  and  engineers  send 
diagrams  and  sketches  by  telegraph  as  readily  as  they  now  do  by 
mail.  Private  lines  run  from  all  large  business  offices,  and  a  swift, 
secret  and  cheap  public  telegraphic  service  replaces  the  present  anti- 
quated, slow  and  expensive  system.  But  the  writer  does  not  ad- 
dress himself  to  the  public  imagination,  but  to  the  younger  genera- 
tion of  scientifically  trained  electrical  engineers  who  are  working 
hard  for  better  things.  He  believes  that  through  them  will  come 
finally  such  a  clear  perception  of  how  easy  it  is  to  beat  the  methods 
of  telegraphy  now  used,  and  so  stoutly  defended  by  the  representa- 
tives of  the  great  telegraph  companic<;,  that  the  same  rapid  progress 
will  come  in  the  field  of  telegraphy  that  is  seen  in  all  other 
branches  of  electrical  industry. 


Chicago  Meeting  of   the  American  Institute  of    Electri- 
cal Engineers. 


Electricity   in  Manila. 

The  I'hilii>pine  Commission  has  passed  an  act  providing  for 
the  grniiting  of  a  franchise  to  construct  an  electric  railway  in 
Manila  and  suburbs,  and  a  franchise  to  construct  and  operate 
a  central  station.  The  Municii)al  Board  is  empowered  to  grant 
the  above  franchises  to  the  party  making  the  most  favorable  bid, 
the  bids  to  be  received  before  March  5,  1903,  at  the  office  of  the 
Municipal  Board  in  Manila.  Though  a  city  of  300,000  inhabitants, 
and  where  the  most  lowly  ride,  there  are  no  transportation  fa- 
cilities at  present  worthy  ni  the  name.  The  present  horse  rail- 
way is  entire!?  inefficient,  and  transportation  at  present  is  almost 
entirely  effected  by  about  20.000  onc-horsc  two-wheel  public 
vehicles  called  "caronmtas."  The  present  electric  light  plant  is 
practically  loaded  up  to  its  capacity,  and  it  is  charged  that  the 
company  refuses  to  increase  its  facilities.  The  charges  at  pres- 
ent are  $1.50  gold  monthly  for  each  incandescent  light.  There  is 
B  meter  rate,  but  this  is  claimed  to  be  about  75  per  cent  higher 
than  the  flat  rate.  Moreover,  the  company  refuses  to  connect 
up  installations  when  the  wiring  has  been  done  by  others  than 
themselves,  even  after  being  approved  by  the  city  authorities. 
It  is  charged  that  the  telephone  company  is  similarly  inefficient, 
with  the  result  that  there  are  only  about  400  subscribers  in  the 
whole  city,  while  it  is  believed  that  5.000  could  be  obtained  if  a 
telephone  plant  were  established  under  enterprising  manage- 
ment. 


A  meeting  of  the  local  members  of  the  American  Institute  of 
Electrical  Engineers  was  held  at  the  rooms  of  the  Western 
Society  of  Engineers  in  the  Monadnock  Block,  Chicago,  on  the 
evening  of  December  2.  From  the  spirit  shown  at  that  meeting, 
it  would  appear  that  the  Chicago  branch  is  about  to  enter  into 
d  new  era  of  activity  and  interest,  and  that  the  local  meetings 
there,  which  have  heretofore  been  held  irregularly  and  with 
uncertain  attendance,  will  hereafter  be  held  with  certainty  and 
v.ell  attended.  In  spite  of  most  discouraging  weather,  the  attend- 
ance was  good,  both  in  quantity  and  quality,  forty-seven  being 
present. 

Before  commencing  the  discussion  of  papers  a  session  was  held 
for  the  transaction  of  business,  looking  toward  the  establishment 
of  a  local  branch  of  the  Institute  on  a  more  permanent  basis 
than  heretofore.  Local  honorary  secretary,  R.  H.  Pierce,  called 
the  meeting  to  order  and  made  a  few  explanatory  remarks  re- 
garding the  recent  policy  adopted  by  the  Institute  as  regards 
local  meetings.  He  stated  that  heretofore  the  reason  for  the  lack 
of  interest  and  attendance  in  the  Chicago  branch  of  the  Institute 
was  d'le  to  three  things:  In  the  first  place,  it  was  frequently  the 
case  that  the  papers  to  be  read  did  not  reach  the  members  until 
the  time  of  meeting,  so  that  there  was  no  opportunity  to  look 
them  over  and  come  prepared  for  a  discussion.  In  the  second 
place,  the  papers  were  frequently  on  subjects  in  which  there  were 
but  ifew  Chicago  members  interested,  sometimes  being  too  ab- 
stract and  mathematical,  or  on  some  special  branch  of  the  art 
which  but  one  or  two  members  would  feel  competent  to  discuss. 
In  the  third  place,  the  discussions  were  supposed  to  be  confined 
to  the  papers  read,  and  if  the  papers  read  did  not  appeal  to 
many  of  the  members,  there  was  sure  to  be  a  lack  of  interest. 
These  objections,  however,  Mr.  Pierce  said,  were  being  removed 
by  the  present  methods  of  the  Institute.  As  regards  getting  the 
papers  on  time,  in  advance  of  the  meeting,  he  was  convinced 
that  the  proper  course  was  to  hold  the  Chicago  meetings  after 
those  in  New  York.  There  would  then  be  a  certainty  that  the 
papers  would  be  on  hand  before  the  meetings.  As  regards  the 
nature  of  the  papers  presented,  it  was  evident  that  this  year  the 
papers  were  of  more  general  interest,  and  of  a  nature  that  could 
be  discussed  by  a  larger  percentage  of  the  membership  than 
heretofore.  This  in  itself  would  insure  a  larger  attendance  and 
better  discussion  at  the  meetings.  It  was  further  intended  that 
the  local  organization  should  take  up  matters  of  local  interest, 
if  the  papers  were  not  of  a  nature  which  would  require  the  full 
time  of  the  meeting  for  their  discussion. 

It  was  voted  to  appoint  a  committee  of  seven,  with  the  local 
honorary  secretary  an  ex-officio  member,  this  committee  to 
have  charge  of  matters  pertaining  to  the  local  organization,  and 
especially  to  look  after  the  attendance.  The  committee  appointed  con- 
sists of  G.  A.  Damon,  of  the  Arnold  Electric  Power  Station  Company : 
Peter  Junkersfeldt,  of  the  Chicago  Edison  Company;  James  Lym.in. 
of  the  General  Electric  Company;  H.  H.  Wait,  of  the  Western 
Electric  Company;  A.  S.  Hibbard.  of  the  Chicago  Telephone 
Company ;  K.  B.  Miller,  of  the  Kellogg  Switchboard  and  Supply 
Company,  and  J.  R.  Cravath.  of  Electrical  World  and  Engineer. 

After  the  reading  of  the  papers  on  variable  electric  speed  con- 
trol, which  were  presented  at  New  York  November  21,  an  in- 
teresting discussion  was  taken  part  in  by  various  members. 

B.  J.  Arnola  brought  out  the  point  that,  while  the  direct  driv- 
ing of  every  machine  tool  in  a  shop  was  ideal  in  some  respects, 
the  investment  called  for  with  this  practice  was  in  many  cases 
so  great  that  the  interest  more  than  counterbalanced  the  saving 
in  power  Hue  to  the  use  of  electric  drive  as  against  shafting. 
As  a  matter  of  actual  practice,  when  it  came  to  the  equipment 
of  a  machine  shop  having  a  large  number  of  small  tools,  true 
economy  lay  in  grouping  these  machine  tools  on  short  sections 
of  a  line  shaft,  each  section  to  be  driven  by  an  electric  motor. 
The  capacity  of  motors  required  by  the  grouping  system  would 
be  but  a  small  fraction  of  the  total  motor  capacity  required  if 
each  tool  had  its  individual  motor.  In  regard  to  equipment  of 
trunk-line  steam  roads  with  electricity,  as  suggested  in  the 
paper  of  H.  Ward  Leonard,  he  did  not  wish  to  advocate  any  one 
system  as  against  another,  but  he  did  wish  to  emphasize  the  ab- 
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solute  necessity  of  doing  away  with  substations  with  rotary  con- 
verters in  such  work.  His  investigation  of  steam  railroad  trunk- 
line  service  recently,  had  convinced  him  thoroughly  that  it  was 
absolutely  useless  to  think  of  equipping  steam  trunk  lines  with 
a  system  requiring  rotary  converter  substations.  The  invest- 
ment in  substation  machinery  to  take  care  of  the  enormously 
fluctuating  loads  which  would  be  thrown  upon  it  by  heavy  trunk- 
line  trains,  and  the  attendance  required  at  these  substations 
would  make  the  cost  of  operation  prohibitive.  Some  system 
must  be  evolved  to  eliminate  the  rotary  converter  substations. 

George  B.  Foster  pointed  out  that  where  machine  tools  were 
electrically  driven  from  individual  motors  the  saving  by  the  use 
of  electric  drive  lay,  not  in  the  elimination  of  line-shaft 
losses,  but  in  the  ability  to  regulate  the  speed  of  large  machine 
tools  more  accurately,  to  work  it  to  its  full  capacity,  and  to  get 
more  work  from  a  machine  and  its  attendant.  Where  this  was 
so,  the  question  of  the  extra  investment  was  a  minor  consideration. 

Mr.  Arnold,  in  explanation  of  his  previous  remarks,  said  that 
he  indorsed  the  truth  of  Mr.  Foster's  statement  that  in  some 
cases  the  greater  output  obtained  from  a  machine  tool  by  hav- 
ing it  direct  driven,  overweighed  all  other  considerations,  and 
threw  the  balance  in  favor  of  the  direct-driven  tool,  even  if  the 
interest  on  the  investment  more  than  wiped  out  any  saving  due 
to  line-shaft  losses.  In  previous  remarks  he  had  referred  more 
especially  to  small  machine  shops,  doing  miscellaneous  work. 
In  a  large  manufacturing  plant,  with  large  machine  tools,  where 
it  was  important  to  drive  each  one  at  its  maximum  capacity, 
there  was  no  question  but  that  direct  driving  was  the  thing. 

E.  Gonzenbach  referred  to  a  concrete  case  which  he  had  oc- 
casion to  figure  upon  recently.  This  was  the  shop  equipment 
of  the  Aurora,  Elgin  &  Chicago  Railway.  For  this  shop,  about 
$6,500  worth  of  machine  tools  were  to  be  put  in.  To  drive  each 
one  of  these  directly  by  an  individual  motor  would  have  called 
for  the  investment  of  $4,000  in  motors.  The  aggregate  motor 
capacity  for  such  direct  driving  would  have  been  35  hp.  By 
grouping  these  tools  on  two  line  shafts,  he  was  able  to  cut  the 
motor  capacity  to  two  S-hp  motors.  Of  course,  this  was  not  a 
manufacturing  plant,  but  only  a  small  plant  for  general  repairs 
on  an  interurban  electric  road.  Referring  to  Mr.  Arnold's  re- 
marks as  to  the  cost  of  operating  a  steam  trunk  line  electrically, 
with  rotary  converter  substations,  he  indorsed  Mr.  Arnold's 
views,  and  referred  to  the  present  difficulty  of  getting  compe- 
tent men  to  take  charge  of  substations.  The  substation  attend- 
ant, being  alone,  was  dependent  entirely  upon  his  own  resources 
in  times  of  trouble.  For  this  reason  his  position  was  even  more 
responsible  than  that  of  the  ordinary  attendant  in  the  main 
power  house,  because  in  the  power  house  there  is  usually  a  chief 
engineer  to  look  to.  At  the  present  time  there  seemed  to  be  a 
dearth  of  competent  substation  attendants,  except  at  very  high 
prices.  On  a  road  operating  heavy  trains  from  rotary  converter 
substations,  it  is  very  important  to  avoid  bunching  of  trains,  if 
the  investment  in  substations  is  to  be  kept  down  to  a  reasonable 
point.  Even  with  the  short  trains,  on  the  Aurora,  Elgin  & 
Chicago  Railway,  the  substations  had  a  capacity  of  6,000  kw, 
while  the  main  power  station  had  a  capacity  of  only  3,000  kw, 
the  extra  capacity  in  substations  being  required  simply  because 
of  the  occasional  bunching  of  trains  on  the  road. 

Mr.  Arnold  said  that  he  considered  a  fair  average  for  loco- 
motive repairs  was  4.1  cents  per  locomotive  mile. 

Professor  D.  C.  Jackson  summed  up  the  situation  in  regard 
to  machine  tool  driving  by  individual  motors  as  against  the 
grouping  system,  by  saying  thjct  the  selection  of  an  electric  shop 
equipment  was  a  matter  of  engineering  common  sense.  If  there 
were  a  lot  of  miscellaneous  tools  operating  intermittently,  the 
sensible  thing  to  do  was  to  group  them  into  sections  on  line 
shafts,  these  sections  to  be  driven  by  motors.  In  this  way  the 
investment  in  motors  would  be  kept  down,  and  the  line-shaft 
losses  would  not  be  excessive.  On  the  other  hand,  for  large 
tools  in  a  manufacturing  establishment,  direct  driving  with  pro- 
visions for  varying  the  speed  to  suit  exactly  the  work  to  be  per- 
formed on  a  machine,  was  the  most  economical,  because  of  the 
greater  output  obtained  from  the  machine  tools. 

H.  H.  Cutler  criticised  the  Leonard  system  of  variable  speed 
control,  not  only  on  account  of  the  cost  and  complication,  but 
because  it  is  sluggish  in  acceleration.  It  was  impossible,  he 
said,  to  vary  the  shunt  field  of  the  generator  on  the  motor-gen- 


erator used  with  sufificicnt  rapidity  to  make  quick  acceleration, 
and  this  was  what  was  wanted  in  coal  hoisting  and  many  other 
classes  of  work.  He  advocated  for  this  a  plain  series  motor, 
with  rheostat  in  the  circuit. 

The  paper  by  Mr.  Lozier,  he  said,  emphasized  the  increase  in 
output  with  independently  driven  tools  on  a  multi-voltage,  but 
this  was  not  by  any  means  peculiar  to  the  multiple  voltage  sys- 
tem. He  was  in  favor  of  omitting  all  complication  incidental  to 
the  multiple  voltage  system,  and  leaving  the  motor  alone  to  run 
at  its  normal  speed  and  best  efficiency,  obtaining  the  changes  in 
speed  of  the  tool  by  the  use  of  gears.  Reduction  in  the  speed 
of  a  motor  while  requiring  from  it  the  same  output,  meant  an 
enormous  increase  in  the  size  of  the  motors  required.  Some- 
thing could  be  learned,  he  thought,  from  gasoline  automobile 
makers,  who  produce  a  motor  of  minimum  weight  and  cost,  and 
obtain  a  variable  speed  by  ;neans  of  gears.  Fine  adjustments  of 
speed  could  be  obtained  at  any  gear  ratio  by  a  variation  of  the 
field  strength  of  the  motor.  Such  variation,  to  the  amount  of 
15  per  cent,  could  easily  be  obtained.  For  driving  fast  news- 
paper presses  he  advocated  a  double-motor  equipment,  one  small 
motor  with  slow  speed  gear  for  threading  in  the  paper,  and  a 
large  motor  for  operating  at  full  speed.' 

In  response  to  a  question  as  to  whether  the  cost  of  gearing  to 
secure  variable  speed  by  mechanical  means  was  not  greater  than 
the  extra  cost  of  electric  motors  required  for  wide  variation  in 
speed  control,  he  thought  that  the  cost  was  certainly  in  favor 
of  the  gears.  He  cited  cases  where,  with  a  mutliple  voltage 
system,  motors  six  times  as  large  as -would  have  been  necessary 
with  mechanical  speed  control  were  required  to  operate  a  cer- 
tain tool  at  slow  speeds,  in  regard  to  the  cost  of  gears,  Mr. 
Arnold  thought  that  for  new  tools  where  the  gears  were  made 
a  part  of  the  tool,  that  the  jears  would  probably  be  cheaper 
than  the  additional  cost  of  motors  and  equipments  for  variable 
speed  by  electrical  means.  For  old  tools,  for  which  gears  would 
have  to  be  specially  adapted,  the  extra  motor  capacity  and 
equipment  might  be  the  cheaper. 

Mr.  George  A.  Damon,  in  a  communication  after  meeting,  said 
that  there  was  no  doubt  but  that  the  individual  motor  was  gaining 
favor,  as  the  advantages  of  its  use  became  more  generally  under- 
stood, and  as  investors  began  to  appreciate  the  dividend-earning 
capacities  of  investment  in  electric-drive  equipment.  It  would  be 
instructive  to  determine  under  what  circumstances  a  separate  motor 
on  each  machine  would  be  justifiable.  If  the  shop  was  to  have  an 
entirely  new  equipment  of  tools,  the  use  of  a  separate  motor  for 
each  machine  should  be  carefully  considered.  Nearly  all  tool  build- 
ers are  now  accommodating  their  products  to  driving  by  an  indi- 
vidual motor.  With  the  higher  cutting  speed  made  possible  with 
the  individual  drive,  and  with  the  deeper  cuts  allowed  in  new 
steel  and  other  materials,  it  did  not  seem  unreasonable  to  expect 
the  new  tool,  which  has  been  designed  with  these  conditions  in 
view,  to  have  an  output  at  least  50  per  cent,  greater  than  a  tool  for 
the  same  class  of  work  than  the  former  belt-driven  type.  But  it 
often  happened  that  the  shop  tool  equipment  includes  a  number  of 
tools  which  have  alreauy  been  used  in  an  old  shop,  and  which  were 
poorly  adapted  to  direct  connection  to  individual  motors.  To  put 
an  individual  motor  on  each  lathe  would  sometimes  reduire  at  least 
six  times  greater  investment  than  to  drive  a  group  from  a  line  shaft. 

The  tendency  at  present  seemed  to  be  to  arrange  the  old  belt-driven 
tools  in  groups,  allowing  a  ten  to  twenty  hp  motor  for  each  group. 
If  the  shop  was  to  be  run  on  a  piece-work  or  premium  system  of 
compensation  for  its  mechanics,  thfn  the  use  of  elaborate  systems 
of  speed  control  might  be  justified.  If  each  operator  had  a  con- 
stant incentive  to  keep  the  output  of  his  machine  up  to  its  full 
capacity,  and  it  were  possible  to  vary  the  output  by  changing  the 
speed  by  easy  steps,  through  a  wide  range  then  the  efficient  results 
attained  through  the  operation  of  the  tool  at  all  times,  at  highest 
permissible  speed,  might  make  the  question  of  extra  investment 
insignificant.  On  the  other  hand,  there  were  situations  in  which 
an  easy  method  of  controlling  the  speed  may  be  a  disadvantage. 
For  a  large  printing  establishment  it  was  once  found  necessary  to 
design  a  device  to  lock  the  speed  controllers,  so  that  if  the  press 
was  run  at  all  it  was  operated  at  a  different  speed,  which  speed  was 
determined  by  the  foreman  for  each  job.  This  way  it  was  made 
impossible  for  the  feeders  to  leaf.  This  incident  emphasizes  the  idea 
that  if  full  advantage  is  to  be  taken  of  electrical  control,  the  oper- 
ators should  also  be  worked  up  to  their  highest  efficiency. 
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Telephone  Cables— IL 


By  AkTHUk  V.  Abbott,  C.  t 


KCHANICAL   PBOPERTIK; 

0.\J/i  ihc  cicctncal  properties  of  cables  have  so  far  rect-ivcd  at 
tcntion,  but  certain  mechanical  characteristics  are  es^ential  to 
permit  of  installation  and  to  preserve  the  cable  in  working 
order.  The  integrity  of  the  cable  depends  on  the  integrity  of  the 
sheath,  which  must  be  of  sufficient  strength  to  withstand  without 
rupture  all  the  manipulation  necessary  to  transportation  and  erection. 

The  thickness  of  the  lead  sheath  varies  slightly  with  different 
makers,  but  experience  has  shown  that  for  25  pair  and  less,  1-16 
inch  is  sufficient,  from  25  pair  to  50  pair  5-64  inch,  from  50  pair 
to  150  pair  33-2  inches,  and  over  150  pair  J.^  inch.  To  economize 
weight  aerial  cables  are  usually  made  of  slightly  thinner  sheath 
than  underground,  and  of  No.  20  gauge  instead  of  No.  19. 

Early  cables  were  supplied  with  sheaths  of  pure  lead,  but  frequent 
corrosion  was  experienced,  to  obviate  which  an  alloy  of  about  3  per 
cent  tin  was  substituted,  or  a  subsequent  wash  of  pure  tin  was 
applied,  after  the  wire  was  enclosed  in  the  pipe,  by  drawing  the 
completed  cable  through  a  bath  of  melted  tin.  Of  the  two  pro- 
cesses, the  lead-tin  alloy  yields  the  most  desirable  results  in  the 
ducts,  though  with  it  is  somewhat  more  difficult  to  secure  a 
sheath  absolutely  free  from  pinholes  and  cracks.  The  addition  of 
the  tin  has  been  found  so  beneficial  that  little  cable  is  now  made 
without  it.  Cable  of  Na  19  gauge  is  somewhat  easier  to  splice 
than  that  made  of  smaller  wire,  chiefly  because  there  has  been 
much  experience  with  this  size,  and  cable  makers  know  exactly 
how  to  handle  it,  so  with  small  gauges  greater  care  must  be  ex- 
ercised till  more  experience  is  gained.  The  strength  of  the  cable 
is  limited  to  that  of  the  lead  pipe,  for  the  loose  core  of  paper-cov- 
ered wire  possesses  no  resistance  in  any  direction.  Much  care  is 
therefore  essential  in  handling  so  fragile  a  structure  as  a  2j/2-inch 
lead  pipe,  %  inch  in  thickness,  and  several  hundred  feet  in  length. 
When  placed  on  reels  if  too  long  lengths  are  used  the  inner  layers 
are  crushed  by  the  weight  or  tension  of  the  exterior  ones.  A  sud- 
den or  sharp  bend  will  produce  a  kink  in  the  sheath  that  flattens 
the  contained  circuits  together,  and  is  likely  to  rupture  the  paper 
and  produce  a  lot  of  "shorts,"  or  even  may  develop  a  crack  In  the 
lead  that  will  pass  undetected  until  the  entrance  of  moisture  causes 
the  entire  cable  to  utterly  fail. 

In  erecting  cable,  cither  aerial  or  underground,  the  cable  should 
be  drawn  off  the  reel  directly  into  place  ,and  not  pulled  over  rough 
pavements  or  gravelly  roads,  where  injury  to  the  sheath  is  almost 
inevitable.  It  is  claimed  that  the  sheath  of  cable  so  placed  as  to  be 
exposed  to  constant  vibration  (on  bridges,  for  example)  will  grad- 
ually crystallize  and  rapidly  deteriorate  to  a  point  of  no  longer  af- 
fording protection  to  the  circuits.  As  most  instances  of  this  nature 
when  carefully  analyzed  are  found  due  to  defect  in  original  ma- 
terials, or  workmanship  in  manufacturing,  little  apprehension  on 
this  score  need  be  entertained  under  all  ordinary  circumstances. 

SPLICES   AND  TERMINALS. 

Owing  to  the  hygroscopic  and  fragile  character  of  the  paper  in- 
sulation, special  care  must  be  observed  in  terminating  and  joining 
cables,  in  order  to  keep  the  main  body  moisturclcss.  Each  piece  of 
cable  as  delivered  by  the  manufacturers  has  some  3  feet  or  4  feet 
of  each  end  boiled  in  paraffine,  after  which  the  lead  of  the  shcatli 
is  turnd  over  and  soldered;  in  this  condition  the  cable  will  keep 
indefinitely.  When  two  pieces  are  to  be  joined  the  sheath  is 
stripped  away  frotii  each  end  for  18  inches  or  2  feet.  Then  a  piece 
of  lead  pipe  an  inch  or  ij^-inch  larger  than  the  cable  and  about  2 
feet  lonjj  is  slipped  onto  one  of  the  cables.  The  paper  from  in- 
dividual wires  is  then  stripped  ofT,  and  each  wire  in  one  cable  twist- 
ed to  its  propel  mate  in  the  other,  the  wire  joint  being  protected  by 
a  paper  sleeve.  When  all  the  pairs  are  then  connected  the  lead 
sleeve  is  slipped  over  the  splice  and  one  end  "wiped"  onto  the 
sheath  of  one  piece  of  cable,  the  splice  is  then  "boiled"  out  by  be- 
ing immersed  in  boiling  paraffine  for  some  little  time,  after  which 
the  remaining  end  of  the  sleeve  is  wiped  onto  the  sheath  of  the 
other  cable  and  the  splice  is  complete.  Full  details  of  this  method 
will  be  found  under  the  head  of  "Sfcci/ication  for  Cable  SfUces" 

Cable  I{eads.~T]\c  termination  of  the  cable  is  a  much  more  dif- 
ficult matter  in  order  to  secure  complete  immunity  from  moisture 


for  here  the  mdividual  wires  must  be  brought  out  in  such  a  way  as 
to  be  utilized  in  any  desired  manner.  There  are  two  general  types 
of  terminals — The  Cable  Head  and  The  Pot  Head.  The  cable 
head  consists  of  some  sort  of  an  air-tight  box,  or  receptacle,  to 
which  the  sh'-ath  of  the  cable  may  be  soldered,  and  inside  of  which 
the  circuits  may  be  fanned  out  and  attached  to  pins  or  studs  e.x- 
tending  through  the  sides  of  the  box,  thus  affording  exterior  con- 
nection to  each  cable  wire.  After  the  cable  sheath  is  attached  to 
the  head  and  the  wires  connected  to  the  terminals  the  head  is 
sealed  up. 

The  Pot  Head  method  consists  in  splicing  onto  the  paper  cable  an 
auxiliary  cable,  long  or  short,  as  circumstance  may  indicate,  made 
of  wire  insulated  with  some  non-hygroscopic  material  (say,  rub- 
ber), and  covering  the  joint  with  a  lead  sleeve,  wiped  onto  the  cable 
sheath,  which  is  subsequently  filled  with  a  rubber  compound  such 
as  Chatterton's.  The  cable  head  is  the  older  plan,  somewhat 
easier  to  successfully  install,  has  the  advantage  of  affording  an  ex- 
cellent opportunity  to  test  circuits,  and  lends  itself  to  the  easy  at- 
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:0NNECTING  CABLE  AND  OPEN-WIRE  LINES. 


tachmcnt  of  protectors;  but  takes  up  a  great  deal  more  room,  and 
is  much  more  expensive.  The  cable  head  presents  itself  in  a  legion 
of  different  forms.  The  plain  head  or  one  unequipped  with  pro- 
tectors. Fig.  ;,  is  most  usually  made  as  a  rectangular  iron  box 
about  6  inches  or  8  inches  wide  by  .;  inches  or  5  inches  deep,  and 
of  varying  lengths  sufficient  to  accommodate  the  different  sizes  of 
cable.  In  one  end  a  piece  of  brass  pipe  is  threaded,  to  which  the 
cable  sheath  is  to  be  soldered,  .ind  through  which  the  cable  pain 
pass  to  the  interior  of  head.  Along  the  two  opposite  sides  a  series 
of  insulated  pins  (often  in  the  form  of  binding  posts  or  supplied 
with  a  pair  of  threaded  washers)  corresponding  to  the  number  of 
cable  wires  arc  placed,  to  which,  on  the  inside,  the  cable  pairs  are 
soldered,  and  from  which  on  the  outside  the  circuits  are  extended. 
One  face  of  the  head  is  in  the  form  of  a  cover  supplied  with  rather 
heavy  bolts  to  draw  it  firmly  against  a  rubber  gasket  making  an  air- 
tight joint.  A  very  neat  and  compact,  though  somewhat  expensive 
design,  as  it  is  made  of  rubber,  is  shown  in  Fig.  8.  also  illustrating 
the  cable  in  place.     Fig.  9  shows  a  cable  head  supplied  with  pro- 


FIG.  7. — PLAIN  CABLE  IlEAU. 


KIG.  9. — CABLE  HEAD  WITH  PROTECTORS. 


FIG.   8  — CAULE    IIE.N.J. 
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FIG.   10. — CONNECTING  CABLES  AND  OPEN-WIRE  LINES. 


FIG.    12. — "trouble-inviting"   TYPE  OF   CONSTRXICTION. 
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tcctori,  '  "  ■  carbon  plates  and  fuses,  suitable 

for  an  o:.  n  with  an  unprotected  distributing 

b*ard.  Modem  practice,  however,  strongly  tends  toward  making  the 
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FIG.    13. — INTERIOR   VIEW   OF   CABLE    POLE    BOX. 

cable  endings  in  central  offices  as  simple  as  possible,  and  concen- 
trates all  protection  on  the  main  distributing  board. 

Where  cables  run  into  open  wire  lines  the  liead  must  be  placed 


na   14, — POLE  BOX  WITH   TERMINAL   HEADS   AND  LIGHTNING  ARRESTERS. 

on  the  line  poles  as  close  as  possible  to  the  cross-arms,  and  the  pins 
of  the  head  connected  to  the  open  wires  of  the  aerial  lines  by  short 
lengths  of  rubber-covered  wire,  called  "bridle  wires"  or  "jumpers." 


it  IS  usual  10  enciose  the  head  in  a  box  provided  with  doors,  to 
protect  it  from  the  weather,  and  house  the  fuses  and  lightning  ar- 
resters that  must  be  inserted  between  the  cable  head  and  the  open 
wire  to  guard  the  former  from  atmospheric  electricity,  and  accidental 
crosses  with  other  electric  wires.  To  facilitate  the  duties  of  line- 
men, a  platform  or  "balcony,"  as  it  is  technically  termed,  is  built 
just  below  the  cable  head.  The  general  method  of  coimecting  cable 
and  open- wire  lines  as  represented  by  examples  in  good  practices, 
is  shown  in  Figs.  10  and  il,  showing  a  neat  and  orderly  arrange- 
ment of  circuits,  and  two  varieties  of  cable  boxes.  In  Fig.  11  the 
forms  of  rubber  jumper  wire  connecting  the  cable  to  the  open  wire 
are  seen  cxtendiiig  on  either  side  of  the  cross-arms.  Fig.  12  is 
the  type  of  construction  usually  found  in  middle-sized  towns,  and 
is  an  excellent  example  of  "what  not  to  do."  No  design  is  dis- 
played in  the  wiring  on  the  contrary  everything  is  at  "loose  ends." 
The  cable  hangs  in  a  sharp  bend ;  and  in  general  the  whole  pole 
presents  a  strong  temptation  to  the  "trouble  devil."  The  details  of 
cable  pole  box  construction  are  shown  in  Figs.  13  and  14.  If  the 
head  shown  in  Fig.  9  be  employed  it  is  simply  bolted  to  the  back 
of  the  box,  and  the  jumper  forms  attached  to  the  ends  of  the  fuses 
and  run  down  through  holes  in  the  bottom  of  the  box  (to  preven: 
the  entrance  of  water),  and  up  to  the  cross-arms.  If  plain  cable 
heads  arc  used  (Fig.  7  or  8)  the  box  must  be  made  larger  and  the 
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FIG.   15. — POLE-TOP  TERMINAL. 

protectors  placed  on  strips  attached  to  the  back  of  the  box.  as  shown 
in  Figs.  13  and  14. 

A  very  ingenious  pole  terminal  is  shown  in  Fig.  15,  designed  to 
be  placed  as  a  cap  on  the  top  of  the  pole.  From  Fig.  15  it  is 
seen  to  consist  of  a  heavy  iron  pan  provided  with  a  water-tight 
cover.  The  cable  enters  through  a  hole  in  the  bottom,  to  which 
the  sheath  is  soldered,  while  the  terminal  pins  project  through 
the  circumference  of  the  pan.  After  being  secured  in  the  place  on 
the  top  of  the  pole,  a  copper  cover  is  dropped  over  the  entire  ter- 
minal, thus  effectually  shielding  it  from  the  weather. 

The  head  is  secured  to  the  pole  by  cutting  off  the  top  square  and 
boiling  thereon  the  spider  shown  at  the  right  hand  of  Fig.  15.  On 
this  the  head  is  attached,  the  spider  also  ^c^ving  to  hold  subscribers' 
lines  when  house  distribution  is  made  directly  from  the  cable  head. 
Figs.   16  and   17  show  this  head  as  it  appears  in  practice. 


FIG.    16. — POLE  TOP  IN   POSITION. 

Present  practice  is  tending  strongly  toward  the  wider  employ- 
ment of  cable  in  all  cases,  and  it  is  now  common  to  extend  aerial 
cable  from  block  to  block,  placing  a  distributing  pole  in  each  one. 
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FIG.   17. — POLE  TOP  IN  POSITION. 

having  a  cable  head  into  which  sufficient  pairs  are  taken  by  a  Y 
splice  to   serve  the  block,  and   from   which  the   subscribers'   drop 


FIG.    18. — EXAMPLE  OF  DISTRIBUTION  IX  A  BLOCK. 

good  example  of  the  general  features  of  this  practice,  while  Fig.  19 
shows  the  detail  of  distribution. 


I 
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FIG.    19. — DETAIL  OF  DISTRIBUTION. 

wire  hang  in  single  spans  to  each  house.  By  this  means,  rights  of 
way  questions  are  entirely  avoided,  and  a  method  of  distribution 
at  once  cheap  to  install  and  easy  to  maintain  secured.     Fig.  18  is  a 


Canadian  Long  Distance  Transmission. 

The  city  of  Montreal  is  rapidly  enlarging  its  supply  of  electrical 
energy,  in  order  to  meet  the  constantly  increasing  demand  for  elec- 
tricity for  light  and  power  purposes.  The  result  of  this  increasing 
demand  is  shown  in  the  fact  that  the  Lachine  Hydraulic  &  Power 
Company  is  now  bringing  electricity  from  Shawinigan  Falls,  eighty- 
five  miles  distant  from  the  city.  The  transmission  line  is  already 
completed  and  the  power  houses  at  the  Montreal  and  Shawinigan 
ends  are  finished.  At  ^he  beginning  of  the  new  year  one  of  the 
longest  of  transmissions  will  be  in  operation  and  will  be  conveying 
8,000  electrical  hp  into  Montreal.  It  has  been  a  big  undertaking, 
but  it  has  been  carried  out  with  remarkable  expedition. 

Some  4,500  cedar  poles  have  been  planted  for  the  support  of  the 
three  aluminum  conductors  which  are  strung  upon  them.  Each  con- 
ductor consists  of  six  three-eighths-inch  wires  twisted  together. 
A  special  insulator  of  porcelain  has  been  used. 

At  Bout  de  ITle  the  river  is  spanned  and  the  island  of  Montreal 
reached  by  means  of  a  heavy  steel  cable,  suspended  above  the  water 
from  two  steel  towers,  one  on  each  shore.  The  span  is  1,800  feet  in 
length.  The  current  is  brought  into  the  city  at  50,000  volts.  At 
the  distributing  station  the  current  is  stepped-down  to  2,000  volts  and 
the  8,000  hp  will  be  delivered  to  the  Lachine  Power  Company  at 
that  pressure.  One  of  the  interesting  features  of  the  work,  to  Cana- 
dians, is  the  fact  that  domestic  aluminum  is  used.  It  is  the  first 
output  from  the  factory  of  the  Northern  Aluminum  Company,  the 
Shawinigan  branch  of  the  Pittsburg  Reduction  Company.  It  is 
expected  that  this  Shawinigan  plant  will,  in  a  few  years,  be  the 
largest  aluminum-producing  plant  in  the  world.  Although  a  long 
transmission  has  never  been  tried  in  a  climate  as  severe  as  that  which 
prevails  in  this  part  of  Canada,  yet  there  is  no  doubt  entertain'ed 
as  to  the  success  of  the  present  enterprise. 
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The  Manufacture  and  Laying  of   the   Vera  Cruz- 

Frontera-Campeche  Cable  for  the  Mexican 

Government. 

Or  ir.c  vuH,  total  of  roughly  200,000  miles  of  submarine  <;able  laid 
across  the  oceans  of  the  globe,  by  far  the  greatest  share  has  been 
made  and  laid  by  Great  Briuin.  In  recent  years  the  strategic  ad- 
vantages of  submarine  cables  in  case  of  international  disputes  have 
been  clearly  exhibited,  and  the  manufacture  of  cable  has  been  taken 
i,p  to  some  extent  in  France,  Germany  and  Italy.  Within  the  last 
few  years  submarine  cable  has  been  manufactured  by  industrial  cor- 
porations in  the  United  States.  One  company  alone  has  made  about 
2,000  miles  of  cable  for  the  United  States  Government,  which  the 
Government  has  laid,  wjth  a  cable  ship  of  its  own,  among  the 
Philippine  Islands. 

This  year  a  contract  was  taken  by  The  Safety  Insulated  Wire  & 
Cable  Company,  in  competition  with  European  manufacturers,  to 
i?ake  and  lay  a  cable  under  specifications  from  the  Mexican  Govern- 
ment Telegraph   Department,   to  connect  the  ports  of   Vera   Cruz, 


tions,  the  particular  process  of  manufacture  to  be  described  applies 
in  detail  only  to  the  Mexican  Gulf  Cable  here  considered. 

The  electric  conductor  of  the  cable  consists  of  a  strand  of  nine 
tinned  copper  wires — eight  wires  of  the  same  size  spiralled  about 
.-  larger  central  wire.  A  stranded  conductor  is  not  only  more  flexible 
than  a  single-wired  conductor,  but  is  also  less  liable  to  accidental 
discontinuity  by  rupture. 

The  stranded  conductor  is  run,  in  mile  lengths,  through  a  machine 
which  lays  on  a  thin  seamless  coating  of  pure  rubber  gum.  This 
gives  the  first  insulatmg  coating.  The  strand  thus  coated  then 
passes  through  a  second  machine,  in  which  it  receives  a  thicker  seam- 
less coating  of  vulcanizable  rubber,  or  a  material  containing  over  40 
pe:  cent,  of  rubber.  This  completes  the  insulating  covering,  and  the 
conducting  strand  has  then  been  converted  into  rubber  core.  The 
core  is  vulcanized  in  its  outer  coating,  by  immersion  in  a  hot  bath 
for  a  suitable  time.  The  finished  core  is  then  taped,  and  joined  to- 
gether in  five-mile  lengths.  This  rubber  core  will  stand  knotting, 
scraping  and  rubbing  remarkably  well  It  is  mechanically  stronger 
in  these  respects  than  gutta-percha  core.  Whereas  gutta-percha  core 
1,-ists  indefinitely  under  water,  but  oxydizes  slowly  in  air,  vulcanized 
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I'rontcra,  and  Catnpcche  in  the  Gulf  of  Mexico.  The  contract  length 
of  this  cable  was  472  nnutiral  miles,  or  544  statute  miles.  This  cable 
V&%  rrcrntly  hern  made  and  laid,  and  since  ii  is  the  first  cable  made 
in  America  for  foreign  owners,  and  also  the  first  cable  of  any  con- 
siderable length  laid  by  an  American  cable  manufacturing  company, 
the  story  of  its  manufacture,  shipment,  and  delivery  on  the  selected 
stfl-bottom  route  may  be  of  interest. 

The  engineering  specifications  for  the  manufacture  of  the  cable 
were  drawn  by  Mr.  Ira  W.  Henry,  vice-president  of  the  Safety  Com- 
pany. The  contract  specified  the  nature  and  length  of  the  cable,  the 
details  of  its  parts,  in  relation  to  sizes,  qualities  and  tests,  the  equip- 
ment of  the  cable-houses,  or  terminal  buildings  which  the  company 
was  to  erect,  the  depths  of  water  in  which  the  cable  was  to  be  laid, 
and  many  other  particulars.  The  cable  was  manufactured  at  the 
Safety  Company's  works  at  Bayonne.  on  the  water  front  of  New- 
York  Bay. 

Inasmuch  as  the  details  of  size  and  construction  diflfer  considerably 
i';  different  cables,  according  to  the  depth  of  ocean,  topographical 
conditions,  and  the  views  of  the  engineers  who  draw  up  the  specifica- 


FIG.    3. — BOW    SHEA\'ES    WITH    CABLE   IN    STOPPERS. 

rubber  core,  made  in  this  manner,  will  last  indefinitely  either  In 
water  or  in  air.  Moreover,  it  is  not  injured  or  affected  by  exposure 
to  relatively  high  temperatures,  such  as  the  temperature  of  boiling 
water. 

The  five-mile  lengths  of  core  are  then  subjected  to  5.000  volu  of 
alternating-current  pressure  for  five  minutes,  to  make  sure  that 
ti.e  core  contains  no  cracks  or  incipient  defects.  It  is  also  tested  for 
insulation  by  battery,  and  for  capacity  and  conductor-resistance. 
.■\fter  undergoing  these  tests  while  immersed  in  water,  the  core  U 
ready  for  being  converted  into  cable  by  the  process  of  armoring. 

An  armoring  machine  consists  essentially  of  a  long  scries  of  verti- 
cal revolving  disks  carrying  spindles.  The  disks  are  separated  by 
ticughs.  The  core  passes  through  the  scries  of  disks  through  central 
apertures,  and  through  the  troughs  between  them,  receiving  from  the 
spindles  at  each  disk  a  layer,  in  spiral  form,  either  of  jute,  or  tape,  or 
steel  wire.  In  the  troughs  it  receives  coatings  of  compound  of  tarry 
character  and  appearance.  On  entering  the  machine,  the  core  passes 
through  the  centre  of  two  disks  in  succession,  and  receives  two  layers 
of  jute,  laid  on  in  opposite  directions.     Then  it  passes  through  the 


December  13,  1902. 


ELECTRICAL    WORLD     and     ENGINEER. 


959 


I 


center  of  a  disk  which  lays  on  16  steel  wires,  each  galvanized,  com- 
pounded and  taped.  The  next  two  disks  apply  two  more  servings  of 
jute  in  opposite  directions,  after  which  the  cable  receives  a  coating 
of  preservative  compound,  and  a  final  coat  of  talcum  to  make  its 
surface  non-adhesive.  Thus  the  core,  steadily  entering  the  machine 
St  one  end,  comes  ouc  as  continuous  finished  cable  at  the  other, 
ready  for  shipment  or  coiling  away  in  steel  tanks,  where  it  can  be 
kept  and  tested  under  water.  The  dielectric  strength  of  the  m- 
sulator  is  tested  by  the  application  of  1,000  volts  of  direct-current 
pressure,  and  the  usual  insulation,  capacity  and  conductor-resistance 
tests  arc  applied  by  battery. 

As  each  of  the  16  armor  wires  will  withstand  about  1,000  pounds 
pull  before  breaking,  the  breaking  stress  of  the  cable  is  in  the  neigh- 
borhood of  eight  tons.  This  is  with  the  deep-sea  cable,  for  laying  in 
relatively  deep  water.  Near  the  shore,  and  in  shallower  water,  a 
heavier  cable  is  used,  or  a  "shore-end  type."  This  shore-end  cable 
is  made  by  passing  deep-sea  cable  through  another  armoring  ma- 
chine, where  it  receives  an  external  sheathing  of  18  galvanized  steel 
wires,  as  well  as  external  servings  of  jute  and  compound.  The 
breaking  stress  of  the  shore-end  cable  is  thus  raised  to  about  20 
tons. 

The  shore-end  cable  has  a  diameter  of  about  lYi  inches,  and  weighs 
63^  long  tons  to  the  nautical  mile,  in  air.  The  deep-sea  cable  or 
lighter  cable,  has  a  diameter  of  about  i  1/9  inches,  and  weighs  2J/2 
long  tons  per  nautical  mile. 

As  the  Safety  Company  did  not  possess  a  cable-ship  of  its  own 
with  which  to  lay  the  cable,  it  was  necessary  to  charter  a  vessel 
for  this  purpose.  There  was  considerable  difficulty  in  securing  a 
suitable  vessel.  The  total  weight  of  the  cable  was  1,500  short  tons, 
and  its  total  coiling  space  was  no  less  than  28,000  cubic  feet.  The 
cargo  space  available  on  an  ordinary  steamer  of  1,500  tons  carrying 
capacity  is  commonly  80,000  cubic  feet,  or  nearly  three  times  m.ore  than 
the  cable  would  occupj^  But  in  the  ordinary  cargo  steamer  the  space 
is  arranged  in  such  a  manner  that  but  little  of  it  is  available  for  stow- 
ing cable.  In  order  to  be  paid  out  safely,  the  cable  must  be  coiled 
away  in  large  tanks,  nearly  the  breadth  of  the  ship  in  diameter, 
and  these  must  be  open  cylinders  from  the  top  to  the  bottom ; 
whereas  the  ordinary  ship  has  "between-decks"  that  are  continuous 
fore  and  aft,  except  for  relatively  small  hatches.  Enlarging  these 
hatches  sufficiently  to  allow  the  tanks  to  be  erected  involves  cutting 
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FIG.    4.  —  SKTTINC,    M.\RKrNG-BUOY    AT    SE.'X. 

steel  beams,  stringers,  diagonals  and  hatch  combings,  at  considerable 
expense  to  remove  and  subsequently  restore.  If  no  deck  cutting  i? 
attempted,  then  it  would  probably  require  a  10,000-ton  ship  to  re- 
ceive the  1,500  tons  of  cable. 

After  a  number  of  vessels  had  been  examined  with  a  view  to  equip- 
ment as  cable  ships,  without  success,  they  secured,  imder  contract,  the 
steamship  Ydun  (Captain  Christiansen).  The  construction  of  this 
ship  was  well  adapted  to  the  purpose.  This  vessel  had  no  'tv/een  deck, 
forward  or  aft ;  so  that  below  her  main  deck  she  was  built  like  a 
huge  steel  box.  Consequently,  in  order  to  make  room  for  the  four 
cable  tanks  required,  it  was  only  necessary  to  remove  some  vertical 


steel  stanchions  and  compensate  for  their  strength  by  some  trusses 
and  tie  rods  close  to  the  under  side  of  the  deck.  The  steamer  is 
240  feet  long,  with  a  beam  of  25  feet,  and  a  carrying  capacity  of  2,000 
tons. 

The  cable  tanks  were  made  of  wooden  crib  cylinders.  In  each  tank 
the  crib  was  formed  of  a  circular  row  of  12-in.  x  8-in.  vertical  timbers, 
2Y2  ft.  apart,  at  their  upper  ends.  They  were  supported  laterally  by 
ties  between  them,  and  by  other  ties  to  the  sides  of  the  ship.  They 
were  also  girdled  by  steel  ropes,  drawn  tight  by  wedges,  driven  and 
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FIG.    5. — LANDING    SHORE    END    AT    CABLE    HOUSE    AT    FRONTERA. 

r.ailed.  In  the  center  of  each  tank,  a  timber  conical  frame  or  cone 
was  erected.  In  addition  to  the  tanks,  eight  extra  cabins  had  to  be 
built  below  the  bridge  to  accommodate  the  cable-laying  staff,  and  a 
testing  room  had  also  to  be  built.  On  deck,  the  large  cable-winch 
or  picking-up-and-paying-out  gear  was  erected.  This  carries 
a  six-foot  steel  drum  around  which  the  cable  passes  either 
into  or  out  of  the  ship.  It  has  a  double  horizontal  engine 
to  drive  it,  when  picking  up  at  either  of  two  speeds ;  while  a 
brake  is  attached  for  use  in  paying  out.  This  cable  gear  occupied  17 
11.  X  II  ft.  of  deck  space.  It  was  built  to  specifications  by  the  Lidger- 
wood  Manufacturing  Company,  and  was  the  largest  and  strongest 
cable  gear  that  has  yet  been  built  in  America.  Besides  the  gear, 
large  bow -sheaves  had  to  be  mounted  over  the  stem,  a  smaller  pair  of 
sheaves  at  the  stern,  a  dynamometer  to  indicate  the  tension  on  the 
cable,  and  various  guide  sheaves  to  lead  to  and  from  the  various 
tanks.  This  alteration  and  equipment  was  carried  out  at  the  Rob- 
bins'  Dry  Docks  in  Brooklyn,  N.  Y. 

The  electrical  equipment  of  the  vessel  consisted  of  a  small  steam- 
dynamo  for  incandescent  lighting,  400  cells  of  battery,  two  D'Arsonval 
marine  reflecting  galvanometers,  rheostats,  Wheatstone  bridges,  port- 
able testing  sets,  and  a  complete  Morse  signalling  outfit.  Nearly  all 
ot  the  electrical  testing  instruments  were  furnished  by  Messrs.  Leeds 
^  Company,  of  Philadelphia. 

The  Ydun  was  handed  over  to  the  Safety  Company  under  charter 
foi  the  reception  of  ."able  in  her  tanks  at  Brooklyn,  on  the  iQih  of 
August.  At  that  moment  lighters  loaded  with  the  cable  from  the 
Bayonne  factory  were  waiting  alongside,  and  the  coiling  of  the  cables 
from  the  lighters  into  two  of  the  tanks  commenced  forthwith.  All 
the  cable  was  coiled  on  board  the  ship  by  the  2nd  of  September,  and 
the  vessel  Itft  Brooklyn  with  the  cable,  cable-stafT  and  crev,  on  the 
5rd  of  September,  bound  for  Vera  Cruz.  That  port  was  reached 
safely  and  uneventfully  on  the  13th.  Here  the  ship  was  joined  by  the 
representative  of  the  Safety  Couipany,  Mr.  Ira  W.  Henry,  accom- 
panied by  the  Mexican  Government  officials,  Messrs.  A.  Parra,  In- 
spector General  of  Mexican  Telegraphs,  and  Capt.  D.  Almedo,  en- 
gineer, with  two  assistants,  who  attended  the  laying  of  the  cable  on 
bohaK  of  Senor  Camile  A.  Gonzales,  ihe  Director  General  of  the 
Mexican  Government  Telegraph  Department. 

The  cable  house  for  receiving  the  cable  was  landed  in  sections,  and 
erected  in  the  adjoining  bay  north  of  Vera  Cruz  harbor,  well  above 
high-water  mark,  and  about  two  miles  from  the  town.  Arrangements 
were  made  to  secure  a  lighter  and  steam  launch  to  land  the  end  on  the 
beach.  Two  miles  of  shore-end  cable  was  coiled  in  the  lighter,  and 
this  was  then  towed  by  the  launch  round  to  the  north  bay.  The 
lighter  anchored  outside  the  surf  in  about  four  feet  of  water,  near  the 
beach,  and  with  the  aid  of  men,  boats  and  mules,  the  end  of  the 
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ciii,.::  v. a-  i;au.cu  aauuifc  and  conncctcd  inlo  the  cable  bouse.  The 
ftitam  launch  then  towed  the  lighter  slowly  seawards  along  the  se- 
lected course,  and  the  lighter  paid  out  the  two  miles  of  cable  as  she 
went,  buoyiijg  the  sea  end  in  10  lathoms  of  water,  at  a  position 
v/hcrc  the  ship  n  and  reach  it. 

On  the  day  cr  18)   the   Vdun  left  Vera  Cruz 

harbor  and  came  rouuti  lu  liic  L»uoy  over  the  sea-end  of  the  north  bay. 
The  sea-end  was  soon  picked  up,  and  after  speaking  and  testing 
through  the  cable  to  the  cable  house,  the  deep-sea  cable  in  one  of 
the  tanks  was  spliced  on.  Shortly  after  sunset  the  splice  was  finished. 
1  he  ship  swung  round  on  her  course  seawards,  and  commenced  laying 
the  cable  towards  Frontera,  steering  during  the  night  by  the  bear- 
ings of  the  lighthouses  in  the  neighborhood. 

After  steaming  steadily  for  two  days  and  nights  at  an  average 
speed  of  nearly  four  knots,  the  ship  arrived  oflf  Frontera,  and  came 
into  water  sufficiently  shallow  to  call  for  a  change  from  deep-sea  to 
shore-end  cable.  Here  the  cable  was  cut  and  buoyed,  about  nine 
n  lies  from  Frontera  beach.  Released  from  the  cable,  the  ship 
steamed  at  full  speed  to  Frcntcra,  and  anchored  near  the  mouth  of  the 
River  Tabasco. 

Here  the  Frontera  cable  house  was  landed  and  speedily  erected  on 
a  suitable  site  near  the  beach  and  lighthouse.  With  a  steam  launch 
and  lighters,  two  short  diverging  shore-ends  were  laid  out  from  the 
cable  house,  and  their  sea-ends  buoyed.  The  ship  then  picked  up 
the  western  sea-end,  spliced  on  heavy  cable  to  it,  and  paid  out  to  the 
Vera  Cruz  end  buoy,  nine  miles  out  to  sea.  Reaching  this  buoy,  the 
Vera  Cruz  end  was  picked  up  and  found  to  be  in  good  electrical  con- 
dition. The  cable  paid  out  from  the  tank  was  then  cut  and  spliced  on 
to  the  Vera  Cruz  end,  thus  making  the  final  splice  and  completing 
communication  between  Vera  Cruz  and  Frontera,  within  thirteen  days 
after  first  reaching  Vera  Cruz.  The  final  tests  of  the  cable,  234 
nautical  miles  in  length,  were  completed  the  same  night  from  Fron- 
tera cable  house. 

After  completing  the  shore-end  of  the  Campeche  section,  by  laying 
it  out  to  sea  for  a  distance  of  8  miles  from  Frontera,  the  Ydun 
steamed  directly  to  Campeche,  in  order  to  lay  the  cable  from  the  port 
back  towards  Frf)titera  and  to  make  the  final  splice  at  the  position  of 
the  shore-end  buoy. 

Canii>cche  is  a  diflicult  port  to  enter  with  cable  owing  to  the  shal- 
lowness of  its  waters.  When  the  Ydun  anchored  off  the  town  in  15 
f«et  of  water  at  low  tide,  she  was  eight  miles  from  the  wharf,  and 
was  scarcely  visible  from  the  beach.  In  order  to  avoid  anchors  in  an 
expanse  where  all  is  anchorage,  it  was  necessary  to  lay  the  cable  in 
n  considerable  detour.  Added  to  this,  there  was  no  steam  launch  to  be 
had  in  the  port,  the  last  existing  one  having  blown  up.  There  were 
also  no  lighters.  In  order  to  effect  a  landing,  it  was  necessary  to  con- 
vert a  s.-iiling  boat  into  a  lighter  by  removing  her  mast,  and  to  engage 
a  schooner  to  act  as  tug.  As  the  schooner  could  only  tow  the  lighter 
when  the  wind  was  fair,  it  was  necessary  to  await  fair  winds  before 
towing  the  lighter  inshore,  or  laying  out  seawards.  However,  by 
taking  advantage  of  each  change  of  wind,  the  cable  house  was  landed 
and  the  shore-end  buoyed  seven  miles  out  to  sea  at  a  position  where 
the  ship  could  reach  it  at  high  tide,  within  six  days  after  reaching 
Campeche.  On  October  4  the  ship  spliced  onto  the  shore-end  and 
commenced  paying  out  cable  towards  Frontera. 

Up  to  that  lime  the  weather  had  been  favorable,  but  on  the  follow- 
ing day  a  change  set  in  for  the  worse.  .Xftcr  about  120  miles  had 
been  paid  otif.  it  was  blowing  a  gale  and  the  ship  could  net  keep  her 
course.  The  cable  was,  therefore,  cut  and  buoyed.  Every  hour 
brought  more  violait  weather,  until  it  was  evident  that  the  vessel 
was  in  a  severe  cyclone.  In  the  early  morning  of  October  7  the  ship 
pr.ssed  ihrotigh  the  centre  of  the  hurricane  into  a  region  of  com- 
ptrafivr  calm  wind  but  confiised  sea,  I^arge  numbers  of  land  birds, 
varying  in  si^e  from  humming  birds  to  large  storks,  alighted  on  the 
vessel  at  this  time,  having  been  caught  in  the  centre  of  the  hurricane 
atid  carried  violently  out  to  sea.  After  two  hours'  respite,  the  storm 
aBAiti  struck  the  vessel  from  the  opposite  direction,  and  continued 
^ith  violence  for  the  day  following.  Although  struggling  against 
the  wind  with  all  the  steam-power  available,  the  steamer  drifted  very 
rapidly  towards  the  shore.  Fortunately  the  weather  abated  suffi- 
ciently when  the  ship  was  close  to  land  to  permit  of  the  ship's  holding 
hct  own,  with  both  anchors  out,  and  the  engines  going  full  ahead. 

After  I.iying  at  anchor  for  a  day  to  let  the  storm  go  by.  and  to  refit 
the  ship,  a  nm  was  made  hack  to  ihe  position  in  which  the  cable  had 
been  cut  and  buoyed.  The  buoy,  however,  was  nowhere  to  be  dis- 
covered.    Finally  it  was  necessary  to  abandon  further  search  for  the 


buoy,  and  to  grapple  for  the  cable.  A  grapnel  was  put  down,  and  the 
cable  was  hooked  on  the  first  drag.  It  was  brought  up  to  the  sur- 
face on  the  afternoon  of  October  10,  and  the  ship  soon  spliced  it  on  to 
Campeche  end.  Paj-ing  out  then  recommenced.  On  the  following 
day  the  buoy  on  the  end  of  the  heavy  Frontera  section  was  reached, 
and  the  final  splice  let  go.  This  completed  the  laying  of  both  cables 
within  38  days  of  the  Ydun  leaving  New  York  Bay.  On  proceeding 
to  Vera  Cruz,  the  cable  was  taken  over  by  the  Mexican  Federal  Tele- 
graph Department,  and  found  to  operate  at  a  satisfactory  hand  speed 
by  Morse  system  over  the  450  miles  from  Campeche  to  Vera  Cruz. 

The  entire  engineering  charge  of  the  cable-laying  expedition  was 
given  to  Dr.  A.  El  Kennelly,  Professor  of  Electrical  Engineering  at 
Harvard  University,  who  also  served  as  inspector  for  the  Mexican 
Government  during  the  manufacture  of  the  cable.  With  him  were 
associated  on  the  ship  the  Safety  Company's  engineering  staff,  con- 
sisting of  Mr.  G.  M.  Haskell,  chief  electrician ;  Mr.  Wm.  H.  Rodier, 
cr.blc  superintendent :  Messrs.  R.  O.  Smith  and  Thomas  Ba>'ne,  as- 
sistant electricians,  and  Messrs.  John  Lind  and  Julius  Bernstein,  as- 
sistant engineers.  The  navigation  and  management  of  the  ship 
were  carried  out  by  Captain  C.  Christiansen. 


Meeting     of     the    American     Society     of     Mechanical 
Engineers. 


At  the  meeting  in  New  York  City  last  week  of  the  American  So- 
ciety of  Mechanical  Engineers  almost  a  score  of  papers  was  pre- 
!-entcd,  of  which,  however,  but  one  had  a  direct  relation  to  electrical 
engineering,  read  by  Mr.  Walter  I.  Schlecter  and  entitled  "Fly- 
Wheel  Capacity  for  Engine-Driven  Alternators." 

After  outlining  the  principles  governing  the  design  of  f^y-wheels 
for  engines  driving  alternators,  and  showing  how  the  displacement 
angle  for  a  given  case  may  be  determined  by  calculation  or  graphi- 
cally, it  is  established  that  the  limiting  value  of  the  displacement 
of  phase  in  the  electrical  circuit  is  2.5°,  which  corresponds  to  a 
cross-current  of  about  10  per  cent,  of  the  full-load  current,  and  a 
torque  equal  to  10  per  cent,  tending  to  pull  into  step  one  of  a  pair 
of  alternators  in  parallel.  A  formula  is  given  for  determining  the 
weight  of  a  fly-wheel  which  will  limit  the  displacement  to  a  value 
approximately  equal  to  2.5,  the  formula  taking  account  of  the  various 
unbalancing  factors  and  allowing  a  reasonable  increase  for  overload. 
A  table  gives  a  comparison  of  the  weights  of  fly-wheels  on  engines 
in  a  number  of  large  plants,  one  column  giving  the  actual,  and  an- 
other the  calculated,  weights.  In  some  cases  the  fly-wheel  is  lighter, 
and  in  others  heavier,  than  the  weight  which  the  calculations  indi- 
cate as  the  correct  weight. 

"The  Use  of  a  Surveying  Instrument  in  Machine  Shop  Practice" 
is  the  title  of  a  paper  presented  by  Mr.  Charles  C.  Tyler,  which 
describes  methods  for  lining  up  large  work  by  means  of  a  dividing 
and  levelling  instrument  similar  to  that  used  by  surveyors.  The 
method  is  explained  with  reference  to  its  application  to  the  machin- 
ing of  the  5,ooo-kw  alternators  built  at  the  Westinghouse  works  for 
the  New  York  Elevated  Railway. 

In  a  paper  entitled  "Rotary  Pumps,"  Mr.  John  T.  Wilkin  described 
a  pump  of  this  type  which  he  has  designed.  It  is  stated  that  rotary 
pumps  of  this  kind  have  been  made  having  capacities  of  35.000.  40,- 
000  and  50,000  gallons  per  minute,  which  are  operating  satisfactorily 
under  heads  of  from  8  to  25  ft. ;  and  that  two  plants  are  now  under 
way.  one  consisting  of  four  3S.ooo-gallon  pumps  direct-connected  to 
Corliss  compound  condensing  engines  and  to  work  under  a  head 
of  35  ft.;  and  the  other  two.  ro.ooo-g«'*l'on  pumps  to  work  under  a 
head  of  10  ft.  The  efficiency  as  determined  from  indicator  cards 
t.iken  from  engines  operating  rotary  pumps  has  been  found  to  range 
from  80  to  84  per  cent. 

A  new  oil-testing  machine  and  some  of  its  results  was  the  subject 
of  a  paper  by  Mr.  Albert  Kingsbury.  The  apparatus  was  devised 
with  especial  reference  to  the  conditions  under  which  the  effects 
of  viscosity  ••'nd  those  of  body  may  be  investigated  independently 
c!  the  effects  of  either. 

The  test  ionrnal  has  its  axis  vertical;  it  is  suspended  from  the 
spindle  by  means  of  a  flexible  coupling  and  runs  between  two  opposed 
bearings  in  a  cylindrical  cup  or  case,  which  may  be  filled  with  the 
oil  to  be  tested  if  a  "bath"  is  desired.  The  load  on  the  bearings  is 
provided,  by  means  of  a  helical  spring  of  000  pounds  capacity,  with 
screw  adjustment  and  with  a  device  for  quick  application  or  removal 
of  the  load  without  disturbing  the  adjustment.     This  spring  is  en- 
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closed  in  a  horizontal  tube  attached  to  the  side  of  the  oil  case.  The 
cup  has  a  cover  with  a  small  hole  for  the  insertion  of  a  thermometer. 
The  cup  and  attached  parts  are  borne  on  a  hollow  vertical  spindle 
i^  inches  in  diameter,  turning  freely  in  a  ?leeve  supported  from 
the  frame  of  the  machine;  the  spindle  extends  about  two  feet  below 
the  sleeve  and  is  suspended  from  a  fixed  bracket  by  a  tempered 
steel  wire  passing  through  the  spindle  to  its  lower  end.  In  testing, 
these  suspended  parts  turn  freely  to  a  position  where  the  torsion 
of  the  suspension  wire  balances  the  friction  at  the  test  journal,  and 
the  angle  of  torsion,  which  may  be  as  great  as  270°,  is  read  from 
a  graduated  disk.  The  suspended  parts  being  counterbalanced, 
there  is  no  appreciable  pressure  of  the  spindle  against  its  sleeve; 
and  when  the  oil  in  this  bearing  becomes  evenly  distributed,  there 
is  no  error  from  friction.  At  the  same  time,  the  viscosity  of  the 
oil  serves  the  purpose  of  damping  the  oscillations  which  arise  from 
variations  in  speed  or  friction  at  the  test  journal.  This  mode  of 
suspension  gives  large  indications  for  very  small  frictions  at  the 
test  journal,  while  a  helical  spring  placed  on  the  extension  of  the 
spindle  is  added  for  tests  involving  great  friction. 

For  tests  involving  friction  due  to  viscosity  only,  the  test  journal 
used  is  i}i  inches  in  diameter,  running  in  two  brasses,  each  having 
an  arc  of  120°  and  2  inches  long;  while  for  comparing  oils  with 
.respect  to  body  or  oiliness,  the  best  results  are  obtained  with  a 
■journal  about  J4  inch  in  diameter  running  between  two  brass  bearifigs 
I  inch  long. 

The  results  of, this  method  of  testing  for  body  show  that  the 
mineral  oils  as  a  class  have  much  less  body  than  the.  animal  and 
vegetable  oils.  For  example,  in  a  body  test  of  a  mineral  oil  and 
a  lard  oil  having  viscosities  98.9  and  83.7  respectively,  as  deter- 
mined by  the  Dudley  pipette,  the  lard  oil,  although  the  less  viscous, 
gives  very  decided  evidence  of  greater  body,  by  its  much  smaller 
friction.  On  the  other  hand,  certain  cylinder  oils,  wholly  or  largely 
mineral,  and  exceeding  lard  oil  greatly  in  viscosity  have  also  greater 
body  than  lard  oil.  The  experiments  showed  that  body  is  in  some 
way  related  with  viscosity,  but  that  the  relation  must  be  quite 
different  in  the  mineral  and  the  fixed  oils. 

Mr.  Frank  Richards  discussed  in  a  paper  the  subject  of  gift  prop- 
ositions for  paying  workmen.  He  considers  that  the  so-called 
"bonus"  and  "premium"  plans  both  ignore  the  strictly  business  rela- 
tion of  employer  and  employee,  though  the  latter  is  the  better  of  the 
two ;  but  that  it  is  unfair  in  only  giving  the  workman  a  half  or  a 
third  of  the  price  for  the  excess  of  work.  It  is  his  view  that  for 
everything  a  workman  can  do  there  is  a  fair  and  equitable  price, 
whatever  the  difficulty  of  determining  that  price,  and  that  when 
the  man  does  the  work  he  should  get  the  price.  The  piece  which 
by  extra  exertion  he^does  last  brings  as  much  or  more  profit  to  the 
proprietor  as  the  first  piece  that  is  done,  and  it  does  not  appear  why 
the  man  should  not  have  his  pay  the  same  for  each.  No  one  can 
assert  that  the  premium  plan  gives  him  this.  It  does  not  appear 
that  the  premium  plan,  or  any  other  gift  proposition,  offers  or 
suggests  a  permanent  or  satisfactory  solution  of  the  problem  of 
equitably  adjusting  the  wage  to  the  work. 

The  lengthiest  communications  presented  at  the  meeting  w-ere  the 
•final  report  of  the  committee  appointed  to  standardize  a  system 
of  testing  steam  engines,  and  a  printed  discussion  of  the  same^ 
the  two  occupying  133  pages  of  the  Transactions.  The  report  enters 
into  the  minute  details  of  engine  tests,  giving  instructions  for  all  the 
dififerent  operations  together  with  forms  of  record. 
'  The  "Metric  System"  was  represented  by  a  paper  by  Mr.  F.  A. 
Halsey,  associate  editor  of  the  American  Machinist,  which  opens 
with  a  statement  of  the  overwhelming  evidence  lately  given  before 
-Congress  in  favor  of  that  system,  followed  by  the  expression,  printed 
in  italics,  "It  is  up  to  us" — the  application  apparently  being  that  the 
society  should,  by  an  adverse  expression  of  opinion,  overweigh  such 
evidence.  The  arguments  adduced  against  the  system  are  princi- 
pally those  which  the  older  generation  of  engineers  have  mad», 
familiar,  accompanied  by  a  running  criticism  of  testimony  given 
before  the  House  Committee,  and  a  collection  of  odds  and  ends 
gathered  from  the  most  heterogeneous  sources  and  supposed  to 
bear  against  the  system.  The  paper  concludes  with  a  line  in  display 
type,  "What  are  you  going  to  do  about  it?"  Many  able  engineers 
trained  in  the  school  of  the  past  are  sincerely  opposed  to  the  metric 
system,  but  we  doubt  if  few  of  these  will  read  this  undignified  pre- 
sentation of  their  cause  without  wincing.  The  paper  was  followed 
by  a  lengthy  discussion,  one  of  the  features  of  which  was  a  sharp 


criticism  of  the  paper  by  the  editor  of  the  American  Machinist,  with 
whom  the  author  of  the  paper  is  associated  editorially. 

In  view  of  the  desperate  fight  of  an  element  in  the  society  has  been 
making  against  the  metric  system,  and  also  the  manner  in  which 
this  element  was  suppressed  at  the  Boston  meeting  in  the  spring,  it 
was  expected  that  it  would  be  represented  in  full  force  at  the  New 
York  meeting.  This  appeared  to  be  the  case,  but  on  a  test  vote  a 
majority  was  arrayed  against  it. 

The  duodecimal  system  was  advocated  in  a  paper  by  Mr.  Sidney 
A.  Reeve,  who  proposed  wiping  out  the  numerical  past  and  starting 
de  novo  with  a  system  based  on  the  dozen  instead  of  the  antiquated 
ten.  He  would  add  two  new  numerals,  dek  and  eln,  to  follow  ten, 
get  even  with  that  obnoxious  word  by  rechristening  it  doz,  and  con- 
tinue the  warfare  by  changing  the  related  teens  to  dos-two,  dos-three, 
etc.;  the  twenties,  etc.,  to  twodz-one  (21),  fidze-one  (51),  etc.  One 
section  has  for  a  head,  "Think  in  Dozens,"  in  which  the  statement 
is  made,  "The  task  in  attaining  familiarity  with  duodecimal  numbers 
does  not  lie  so  much  in  learning  the  duodecimals  as  it  does  in  for- 
getting the  decimals."  By  this  system  the  dollar  would  contain  12 
bits  of  Sys  cents  each,  the  bit  10  groats  and  the  groat  10  grets.  A 
reading  of  the  paper  leaves  one  in  a  quandary  as  to  whether  it  was 
written  in  all  seriousness,  or  intended  to  be  taken  as  a  satire  on  the 
metric  system,  or  was  perpetrated  as  a  practical  joke  on  the  Society 
of  Mechanical  Engineers. 


Lighting  the  St.  Louis  Exposition. 

Mr.  Henry  Rustin,  chief  electrical  and  mechanical  engineer  of  the 
St.  Louis  Exposition,  in  a  memorandum  on  the  subject  of  lighting, 
remarks : 

The  results  which  can  be  accomplished  by  artistic  arrangement  of 
lights  are  numerous,  and  additional  possibilities  are  created  by  com- 
bining lighting  with  fountain  displays.  The  vista,  as  seen  from  the 
north  end  of  the  main  court,  will  be  closed  by  the  Cascades  in  front 
of  Festival  Hall ;  here  all  efforts  will  unite  for  creating  a  maximum 
spectacular  effect  in  architectural  gardening,  fountain  display  and 
light.  At  night  the  scene  on  the  main  court  will  be  an  effect  which, 
for  lack  of  a  better  term,  may  be  called  nocturnal  architecture;  in 
that  the  placing  of  myriads  of  points  of  light,  in  outlining  the  struc- 
tures, in  face-lighting  entire  surfaces,  or  in  accentuating  prominent 
architectural  features,  will  produce  an  appearance  in  the  structures 
that  is  entirely  different  from  the  daylight  scene.  This  effect, 
achieved  in  milder  manner  at  the  entrance  to  the  Grand  Court,  will 
lead  with  ever-increasing  intensity  up  to  the  main  effect  at  the 
Cascades.  The  general  style  of  architecture  adopted  by  the  Expo- 
sition presents  unusual  opportunities  for  display  lighting.  The 
color  of  the  buildings  is,  in  the  main,  white  and  the  full  value  of 
each  lighting  unit  is  reflected. 

Much  attention  is  being  given  the  question  of  supports  for  lighting 
about  the  grounds  to  prevent  their  being  obtrusive.  It  is  a  difficult 
matter  to  provide  the  necessary  amount  of  lighting  for  walks  and 
avenues  without  accumulating  a  forest  of  lamp  posts.  Arrangements 
have  been  perfected,  however,  in  which  it  is  only  necessary  to  place 
a  few  posts  at  long  intervals,  and,  at  the  same  time,  keep  the  unit 
of  illumination  of  sinall  candle-power. 

The  scheme  adopted  leaves  the  vista  almost  entirely  free  from 
any  obstructions  to  the  sight.  A  certain  amount  of  illumination 
will  be  placed  on  posts  about  the  waterways  in  order  to  take  care  of 
the  traffic  of  small  boats.  These  lights,  however,  will  be  kept  very 
low. 

While  decorative  illumination  will  be  general  throughout  the 
grounds,  certain  portions  will  be  featured,  to  a  greater  extent  than 
has  been  possible  at  previous  expositions.  The  portions  which  will 
receive  particular  attention  will  be  the  avenue  leading  towards  the 
Government  Building  and  the  Government  Building  itself.  This 
structure  rises  to  considerable  prominence  in  that  it  is  situated  on 
a  high  hill.  The  chief  display,  however,  will  be  made  in  front  of 
Festival  Hall,  covering  the  entire  territory  known  as  the  Cascades. 
This  will  be  a  stretch  of  artistic  architectural  and  landscape  com- 
position something  over  a  thousand  feet  in  width  and  over  five  hun- 
dred feet  in  depth,  and  at  three  different  points  immense  cascades  of 
water  will  tumble  down,  making  a  total  plunge  of  one  hundred  feet. 
As  arranged,  this  Cascade  at  night  will  be  saturated  with  light 
of  varying  colors,  and  the  entire  surroundings  of  architecture  and 
foliage  will  be  bathed  in  the  same  shades  of  color  as  the  water 
effects.    This  will  not  be  accomplished  by  means  of  stage  lights  or 


r/yl 


ELECTRICAL    WORLD     and     ENGINEER. 


Vol.  XL,  No.  24. 


searchlight  effects,  but  will  be  produced  on  the  structures  themselves 
as  if  they  had  each  become  light-giving. 

The  Exposition  has  provided  itself  with  facilities  for  the  supplying 
of  an  immense  amount  of  electrical  energy.  This  will  be  distributed 
in  the  usual  manner  to  the  several  points  of  consumption ;  the  major 
portion  of  this  energy  has  been  apportioned  to  the  producing  of  a 
lecture  in  light. 

An  ample  portion  of  electrical  energy  has  been  apportioned  for 
the  use  of  the  exhibitor,  the  concessionaire  and  for  the  Foreign 
and  Sute  liuildings  section ;  the  total  of  the  electrical  service  so 
apportioned  is  considerable,  and  in  variety  includes  service  for  every 
known  commercial  electrical  work,  such  as  charging  current  for 
batteries,  current  for  series  alternating,  and  direct-current  arc  lamps, 
current  for  all  varieties  of  direct  and  alternating-current  motors, 
service  for  multiple  direct-current  and  alternating-current  arc  lamps. 
This  latter  service  presents  quite  a  variety  of  alternating-current  volt- 
ages and  frequencies,  as  well  as  a  good  variety  of  direct- current 
voltages. 


Independent  Telephony  in  New  York  State. 


Recent   Electrochemical    Developments. 


By  Clinton  Paul  Townsend. 


SEPARATION    OF   NICKEL   AND   COPPER. 

The  Canadian  Copper  Company,  of  Cleveland,  as  the  assignee  of 
Mr.  David  H.  Browne,  has  secured  control  of  one  of  the  simplest 
cyclical  methods  yet  offered  for  the  electrolytic  separation  of  copper 
and  nickel  from  their  alloys.  The  alloy,  substantially  freed  from 
sulphur,  is  in  part  granulated  and  in  part  cast  into  anodes,  the 
proportions  so  treated  depending  upon  the  composition  of  the 
material.  The  granulated  portion  is  then  subjected,  in  a  leaching 
tower,  to  the  simultaneous  action  of  free  chlorine  and  a  solvent  for 
cuprous  chloride.  The  solvent,  preferably  brine,  is  flooded  contin- 
uously over  the  .'illoy,  and  by  removal  of  the  cuprous  salt  e.xposes 
fresh  surfaces  of  the  alloy  to  the  action  of  the  chlorine. 

The  resulting  solution  of  cuprous  and  nickel  chlorides  in  sodium 
chloride  is  then  clcctrolyzed  with  anodes  of  copper-nickel  alloy, 
whereby  copper  is  plated  out  at  the  cathode,  and  the  solution  be- 
comes enriched  in  nickel.  It  is  stated  that  all  of  the  copper  may  be 
plated  from  the  solution  under  these  conditions — a  seeming  inad- 
vertence, since  copper-bearing  anodes  are  used.  Finally,  this  nickel- 
bearing  solution,  after  purification  and  concentration,  is  clcctrolyzed 
at  moderate  temperatures  with  insoluble  anodes,  for  recovery  of 
the  nnt.il.  the  evolved  chlorine  being  conducted  to  the  leaching 
tower. 

THKATMENT    OF    COLD-BEARING    SOLUTIONS. 

Three  distinct  electrolytic  methods  have  been  used  for  the  pre- 
cipitation of  gold  from  cyanide  solutions.  The  first  depends  upon 
local  currents  between  the  constituent  metals  of  an  alloy  composed 
of  zinc  and  lead,  or  zinc  and  other  metal  far  removed  in  the  electro- 
motive series;  the  second,  upon  local  currents  between  fragments  of 
zinc  and  carbon  or  between  fragments  of  zinc  .ind  carbon  plates;  and 
the  third  upon  electrolytic  action  instituted  and  controlled  by  current 
from  an  outside  source,  as  for  instance  in  the  Sicmcns-Halske 
method  employing  anode  plates  of  iron  and  cathodes  of  lead,  the 
latter  either  in  plate  form  or  subdivided  by  turning  or  otherwise. 

r.ifents  recently  issued  to  Sidney  T.  Muffly.  of  Bowdre.  Ga., 
cover,  as  process  and  apparatus,  an  odd  combination  of  these  three 
known  methods.  An  alloy  of  zinc  and  lead  in  proportions  of  80 
parts  zinc  to  20  of  lead,  in  the  form  of  ttirnings,  is  used  in  conjunc- 
tion with  plates  of  porous  carbon— the  galvanic  couplr  so  formed 
beinff  given  the  form  of  a  filter  for  the  gold-bearing  solutions.  In 
addition,  this  rntire  element,  both  alloy  and  carbon,  is  made  the 
cathode  of  an  external  circuit.  As  a  further  feature  warm  air  is 
iniecfed  info  the  filter  bed. 

1  he  patent  description  belongs  to  the  too  familiar  class  which 
asserts  but  docs  not  explain.  Thus  the  advantages  of  the  arrange- 
ment arc  said  to  be  "a  perfect  and  constant  polarization  of  the 
compound  molecules  of  solution."  "a  polarization  of  the  solution," 
and  "an  abimdant  amount  of  oxygen  to  enable  the  molecules  of 
the  solution  to  more  rapidly  exchange  their  atoms."  As  a  whole,  its 
perusal  is  not  profitable. 

In  general,  however,  it  may  be  said  of  the  method  that  the  con- 
tmlling  dements  in  the  separation  of  gold  are  well  understood:  that 
cathode  surface  and  oirrent  density  control  here  as  elsewhere,  and 
that  the  proper  conditions  can  he  secured  with  less  complication  of 
parts  than  in  this  system. 


Mr.  B.  G.  Hubbell,  president  of  the  Consolidaied  Telephone  Com- 
pany and  of  the  Inter-Ocean  Telephone  and  Telegraph  Company,  was 
interviewed  recently  in  Elmira,  N.  Y.,  as  to  the  results  of  inde- 
pendent work.  After  recapitulating  what  had  been  done  in  Grand 
Rapids,  Toledo,  Rochester  and  other  cities,  he  said:  "New  York 
has  been  the  last  State  to  take  up  the  independent  telephone  develop- 
ment During  the  last  two  years,  however,  many  millions  of  dollars 
have  been  invested  in  this  State  in  the  independent  telephone  busi- 
ness. To-day  there  is  hardly  a  city,  town  or  village  in  this  State 
that  does  not  have  an  independent  telephone  system,  either  in  oper- 
ation or  under  construction.  I  think  I  am  safe  in  saying  that  the 
independent  telephone  business  is  one  of  the  most  active  enterprises 
in  the  State  to-day  in  respect  to  the  capital  being  invested  for  exten- 
sions. The  Inter-Ocean  Telephone  &  Telegraph  Company  has  many 
hundreds  of  men  at  work  in  all  parts  of  Central  and  Western  New 
York,  building  long-distance  lines  to  connect  the  independent  ex- 
changes in  all  cities  and  towns  in  that  section.  There  are  over 
jo.ooo  telephones  operated  by  independent  companies  in  Central 
and  Western  New  York  that  will  be  soon  connected  in  a  large  and 
comprehensive  long-distance  service.  I  think  I  am  safe  in  saying 
that  within  a  year  from  to-day  the  independent  companies  will  give 
ii  subscriber  very  many  more  telephonic  connections  in  Central  and 
Western  New  York  than  can  be  gotten  from  competing  telephone 
lines.  The  prominent  business  men  of  this  section  are  investing 
heavily  in  independent  telephone  securities.  In  each  community 
in  which  these  companies  operate  a  financial  following  has  been 
obtained  that  will  give  the  independent  telephone  companies  a  per- 
manency in  its  business  that  will  be  greatly  to  its  financial  benefit. 
The  independent  telephone  business  is  not,  strictly  speaking,  a  com- 
petitor to  the  Bell  company.  In  towns  where  the  Bell  company  has 
operated  for  fifteen  to  twenty  years  and  has  been  able  to  secure  not 
more  than  200  or  300  subscribers,  the  independent  interests  within 
a  year  or  two  are  able  to  secure  800  to  1,000  subscribers.  There  are, 
therefore,  some  600  to  800  telephone  users  in  these  towns  who  have 
never  before  had  a  telephone,  and  with  whom  the  Bell  Telephone 
Company  has  never  dealt.  There  is  enough  of  this  new  business  to 
support  the  independent  interests  without  interfering  with  the  Bell 
subscribers,  and  without  entering  into  competition  in  any  way  with 
the  Bell  company  for  that  particular  business.  The  telephone  busi- 
ness is  so  active,  there  is  such  a  tremendous  demand  for  telephone 
service,  that  no  one  company  can  expect  to  ser\-e  the  entire  needs  of 
the  public.  If  the  Bell  company  had  been  able  to  serve  the  public's 
needs  there  would  not  have  been  this  universal  and  successful  com- 
petition." 


New  Equipment  for  the  Study  of  Illumination. 

In  view  of  the  recent  discussion  with  regard  to  the  relative  value 
of  candle-power  and  illumination  measurement,  brought  out  by  the 
advent  of  the  Ncrnst  and  other  new  forms  of  lamps,  the  following 
description  of  an  equipment  for  the  study  of  illumination  now  being 
installed  in  the  electrical  engineering  department  of  the  Ohio  State 
University,  may  prove  interesting. 

A  frame  about  14  by  8Vi  ft.  is  suspended  by  pulleys  to  the  ceiling, 
so  that  it  can  be  raised  to  the  height  of  10  ft.  from  the  floor,  and 
around  the  under  side  of  this  are  placed  two  lines  of  ordinary  window 
shade  rollers  ;  upon  the  inner  line  of  these  rollers  arc  hung  curtains 
of  black  cheesecloth,  and  upon  the  outer,  curtains  of  some  suitable 
white  cloth.  Upon  the  upper  side  of  the  frame  are  placed  upon 
opposite  sides  similar  lines  of  roller.^,  the  one  with  the  black  and 
the  other  with  the  white  cloth. 

By  this  means  it  is  possible  to  change  from  a  room  in  which  there 
will  be  practically  no  reflection  to  one  of  the  same  size,  in  which 
the  reflection  will  be  a  maximum,  and  this  without  changing  any 
of  the  other  conditions  of  the  room. 

In  this  way  the  comparative  value  of  any  two  different  kinds 
of  illuminant  or  of  different  sorts  of  shades  or  reflectors,  can  be 
determined  both  for  conditions  of  highly  reflecting  walls  and  non- 
reflecting  walls.  It  will  also  be  possible  to  easily  replace  one  or 
both  of  these  sets  of  rollers  with  rollers  covered  with  cloths  of 
different  colors.  Again  by  using  the  white  curtains  alone,  the  effect 
of  a  room  with  dark  walls  and  a  light  ceiling  can  be  studied;  or 
by  using  two  adjacent  white  walls  and  the  white  ceiling,  the  condi- 
tions in  the  comer  of  a  large  room  can  be  approximated. 
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This  arrangement  is  also  particularly  adapted  for  carrying  out 
Mr.  C.  F.  Scott's  suggestion  for  the  study  of  illumination  by  com- 
parison of  two  entirely  similar  rooms  lighted  with  different  illumi- 
nants.  This  will  be  accomplished  by  putting  a  piece  across  the  middle 
of  the  room  and  hanging  shades  upon  it,  similar  to  those  forming 
the  walls  and  ceiling;  there  will  thus  be  two  rooms  about  7  by  S'A  ft., 
which  will  be  exactly  similar  in  all  respects,  and  which  can  further 
be  transformed  from  light  to  dark  or  from  dark  to  light  walls  at 
will.  By  changing  the  height  of  the  frame,  it  is  also  possible  to  study 
the  effect  of  height  of  ceiling. 

It  would  unquestionably  be  desirable  to  have  this  room  larger, 
but  all  the  space  at  present  available  has  been  utilized.  It  is  hoped, 
however,  that  in  the  future  a  larger  space  may  be  obtained. 


New  Telephone  Patents. 


Almost  since  the  days  when  the  bridging  bell  first  rendered  party 
lines  satisfactorily  operative,  inventors  have  attempted  to  improve 
upon  this  system,  having  in  view  two  specific  results — first,  the 
elimination  of  the  code  ringing,  and  second  the  provision  of  a  secrecy 
device.  One  of  the  four  telephone  patents  of  the  patent  issue  of 
December  2  refers  to  such  a  party-line  system,  it  being  that  numbered 
714,759,  covering  improvements  in  the  system  originally  specified  and 
claimed  in  patent  609,173  of  August  i6th,  1898,  issued  to  the  same 
inventor,  Mr.  A.  F.  Swan,  of  Bayonne,  N.  J.  As  the  substance  of 
the  original  invention  and  that  under  present  consideration  are 
essentially  involved,  the  system  in  its  present  status  will  be  de- 
scribed as  a  whole,  irrespective  of  the  limits  of  the  two  patents. 

In  Fig.  I  is  shown  two  of  the  subscribers'  stations  of  a  three-party 
line,  the  apparatus  being  so  disposed  that  the  circuits  may  be  readily 
drawn.  In  the  lower  part  of  the  figure  are  developments  of  the 
selective  drums  at  the  three  stations. 

Referring  to  the  circuit,  26a  is  an  electro-magnet  in  series  with 
the  line.  This  magnet  has  associated  with  it  an  armature,  26,  and 
this,  through  an  escapement  to  which  it  is  linked,  serves  to  rotate 
the  selective  drum  //.  Disposed  around  the  drum  are  the  radial 
pins  IS,  engaging  a  cam  contact  lever  16.  Normally  the  drums  at  all 
stations  are  in  such  a  position  that  the  pin  engaging  the  contact  arm 
has  forced  this  latter  to  the  extreme  right,  so  that  the  contact  18  is 
closed  at  each  station.  The  circuit  may  then  be  traced  through  each 
station,  involving  successively  the  contact  cam  14,  the  push  switch  37 


FIG.    I. — SWAN   TELEPHONE   SYSTEM. 

and  the  hook  switch  .?6.  When  the  selective  drums  are  turned  one 
step,  the  contact  cam  at  station  i  is  held  midway  between  contacts 
18  and  i8a,  while  those  at  stations  2  and  3  are  thrown  to  the  left 
against  the  contact  i8a.  Thus  stations  2  and  3  are  short-circuited 
from  the  line.  Similarly  the  second  position  of  the  selective  drums 
cuts  out  stations  i  and  3,  and  the  third  cuts  out  2  and  3.  By  a  differ- 
ent arrangement  of  the  pins  steps  are  provided  so  that  i  and  2  may 
use  the  line  to  the  exclusion  of  3 ;  i  and  3  to  the  exclusion  of  2 : 
and  2  and  3  to  the  exclusion  of  i.  These  steps  are  clearly  indicated 
in  the  developments. 


There  are  several  points  about  this  system  which  would  apparently 
weigh  heavily  against  it  in  practical  working.  For  example,  the 
work  of  the  central  office  operator  would  be  greatly  increased,  for 
much  time  would  be  required  to  step  along  the  drums  and  then, 
after  conversation,  to  return  them  to  zero.  Again,  the  system  is  a 
series  one  and  not  only  would  it  be  difficult  to  overcome  inductive 
disturbances,  but  the  impedance  of  the  operating  electro-magnets 
would  greatly  affect  the  efficiency  of  the  lines.  Finally,  the  operating 
electro-magnets  must  necessarily  be  adjusted  to  limits— that  is, 
must  not  respond  to  the  ringing  current  nor  to  that  feeding  the  trans- 
mitters, but  they  must  respond  to  the  selective  current. 

A  second  of  the  patents  of  this  issue  is  entitled  "Joint  for  Tele- 
phone Transmitter  Arms,"  granted  to  C.  T.  Mason.  The  invention 
consists  in  the  substitution  of  a  cone-bearing  clamping  device  for 
adjusting  the  angle  of  the  transmitter,  to  replace  the  present  almost 
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FIG.   2. — EG.\N    PAY   TELEPHONE. 

universal  design  w  here  the  clamping  nut  must  deflect  the  wings  of 
the  transmitter  holder  in  order  to  secure  the  pivoted  transmitter 
arm.  This  new  clamp  not  only  permits  of  easy  adjustment  of  the 
transmitter,  but  also  saves  considerably  in  the  cost  of  manufacture, 
as  no  contact  is  required  between  the  wings  of  the  support  and  the 
transmitter  arm,  and  consequently  these  parts  do  not  have  to  be 
accurately  fitted. 

Both  of  the  remaining  telephone  patents  are  issued  to  one  in- 
ventor, C.  E.  Egan,  of  Durham,  N.  C.  The  first  of  these  covers  a 
"pay  telephone,"  being  a  slot  pay-station  apparatus  having  a  coin 
ejector;  while  the  second  describes  a  novel  form  of  polarized  bell. 

In  the  pay-station  device  provision  is  made  for  receiving  calls  at 
rill  times,  for  making  calls  on  the  deposit  of  the  proper  coin  in  the 
slot,  and  for  the  return  of  the  coin  in  case  the  call,  for  any  reason, 
fails.  The  circuit  o^  this  pay  station  is  shown  in  Fig.  2.  When  a 
call  is  received,  the  current  for  the  polarized  bell  divides  between 
the  drop  8  and  the  bell  5.  This  causes  the  drop  shutter  to  fall, 
closing  the  contact  13.  On  the  other  hand,  when  the  call  is  answered 
the  rising  receiver  hook  closes  contacts  //,  18,  thereby  completing 
the  talking  circuit.  When  the  receiver  is  returned  to  the  hook  the 
drop  shutter  is  automatically  returned  to  the  vertical  position,  opening 
the  contact  13.  As  this  drop  relay  is  enclosed  in  the  case  of  the 
instrument,  it  is  not  possible  to  operate  it  by  hand.  Neither  can 
it  be  operated  by  the  condenser  discharge,  for  as  soon  as  the  hook 
switch  raises,  the  condenser  circuit  is  broken  at  the  contact  4. 
Now,  when  it  is  desired  to  make  a  call  from  the  station,  the  receiver 
is  raised  from  the  hook,  and  the  hook  switch  ascending  closes  the 
lower  end  of  the  coin  slot  in  such  a  manner  that  the  coin  in  its 
fall  will  be  retained  in  the  slot  between  and  complete  the  electrical 
circuit  of  the  springs  23.  26.  Thus,  the  circuit  of  the  transmitter  and 
:eceiver  is  completed. 

Upon  the  return  of  the  telephone  to  the  hook,  the  coin  ii  deposited 
or  returned,  according  as  the  call  was  completed  or  not,  the  ultimate 
course  of  the  coin  being  under  the  control  of  the  central  office  oper- 
ator through  the  agency  of  the  electro-magnet  29.  which  serves 
to  switch  the  coin  into  the  proper  slot. 

The   principle  of   Mr.   Egan's   ringer   is   well    shown   by    Fig.   3, 
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wherein  one  leg  of  the  dcubie  iron  core  c  is  provided  with  the  usual 
wire  helix,  while  the  other  carries  a  condenser  x.  This  condenser 
is  formed  by  rolling  up  alternate  sheets  of  foil  and  insulating  material. 
The  armature  of  the  bell  carries  in  addition  to  the  hammer,  two 
springs,  one  designed  to  close  a  contact  at  d  and  the  other  to  give  a 


FIG.  3. — EC  AN  TELEPHONE  SIGNAL  BELU 

permanent  bias  to  the  armature,  so  that  it  will  always  come  to  rest 
in  the  same  position. 

The  action  of  the  bell  is  as  follows:  When  an  impulse  of  the 
proper  direction  passes  through  the  coil  and  into  the  condenser, 
the  armature  responds  almost  immediately,  short-circuiting  the 
condenser  and  thereby  allowing  the  full  force  of  the  current  to 
be  spent  in  the  magnet  coil.  Upon  the  reversal  of  the  current  with 
the  next  impulse,  the  same  action  takes  place  except  that  the  stroke 
is  begun  with  the  condenser  cut  out  and  completed  with  the  condenser 
cut  in.  Thus  we  have  the  result  that  while  the  condenser,  required 
on  account  of  the  u.sc  of  central  energy  signals,  is  normally  in  the 
bell  circuit,  it  is  cut  out  the  major  portion  of  the  time  of  actual  oper- 
ation of  the  bell,  resulting  in  a  louder  and  better  ringing. 


CURRENT  NEWS  AND  NOTES. 


MIIIUING  01-  UNDEKWRITERS'  ASSOCIATION. —The 
Underwriters'  International  Electric  Association  has  been  in  session 
during  the  week  in  New  York,  and  at  well-attended  meetings  has 
under  discussion  a  numl>cr  of  topics,  including  interior  conduits, 
switch-boxes,  high-voltage  circuits,  etc.,  as  well  as  the  reports  of 
committees  and  other  business 


NlilV  YORK  ELECTRICAL  SOCIETY.— \n  spite  of  the  in- 
clement weather  on  November  25,  Mr.  A.  Frederick  Collins's  inter- 
esting lecture  on  "Wireless  Telegraphy"  brought  out  a  large  audience 
cf  members  of  the  New  York  Electrical  Society,  at  the  room  of  the 
American  Institute.  The  next  subject  to  be  discussed  by  the  society 
is  one  most  attractive  to  those  interested  in  improvements  in  machine 
»hop  efjuip'rient.  On  Wednesday,  December  I",  Mr.  Charles  Day, 
of  the  rnginecring  firm  of  Dodge  &  Day.  Nicetown.  Philadelphia,  Pa., 
will  lecture  on  "The  Reejuiremcnts  of  M,Tchinc  Tool  Operation,"  with 
special  reference  to  the  motor  drive. 


SYNTONIC  WIRELESS  TELEGRAPH  SYSTEM —¥\sc  pat 
rnts  granted  December  2  to  John  S  .Stone,  of  Ik)ston.  relate  to  a 
wireless  telegraph  system  in  which  the  sending  and  receiving  stations 
arc  lunc'W  to  a  given  freqtieney.  At  the  sending  station  a  resonant 
circuit  i<»  in  indtictive  relation  on  the  one  side  with  the  antennx, 
.md  on  the  other  side  with  the  usual  induction  coil  key  circuit.  The 
receiving  station  on  similar  circuit  is  in  similar  inductive  relation 
with  the  anlrnnx  and  with  the  coherer  circuit.  If  the  capacity  and 
inductance  of  the  resonant  circuit  at  the  receiving  station  be  prop- 
erly proportioned  to  those  of  the  sending  station,  the  former  will 
tespoiid  only  to  signals  sent  out  by  the  latter.  If  there  are  a  number 
of  sending  stations  with  different  resonant  circuits,  a  receiving  station 
can  adjust  its  resonant  circuit  to  respond  to  any  one  of  these. 


Jt  is  composed  of  graduates  of  Cornell  University  and  is  named  the 
Cx>me]l  Oub.  It  starts  out  with  a  membership  of  forty.  It  is  sig- 
nificant of  the  practical  value  of  American  training  that  nearly  all 
the  members  of  the  club  are  permanently  engaged  in  London  in 
mechanical,  electrical  and  engineering  work.  The  president  is 
Oliver  Shiras,  who  is  with  the  Westinghouse  company.  The  vice- 
president  is  Charles  Spoflford,  a  director  of  the  District  Railway. 
'I  he  secretary  is  S.  B.  Fortenbaugh.  The  directors  are  E.  A.  Carolin, 
of  the  General  Electric  Company ;  W.  C.  White,  of  the  White  Auto- 
mobile Company,  and  F.  H.  Fayant.  The  club  will  take  a  promi- 
i:ent  part  in  the  reception  and  entertainment  of  the  Cornell  crew  if 
it  comes  to  Henley  for  the  annual  regatta. 


ELECTRIC  STEERING  GEAR.— Tv.o  patents  on  systems  of 
motor  control  for  electric  steering  gear  were  granted  recently, 
one  to  Harold  W.  Buck  and  the  other  to  Maxwell  W.  Day.  In  the 
former  a  pilot  motor  is  employed  to  control  the  circuits  of  the 
steering  motor,  and  in  turn  is  controlled  by  a  switching  arrangement 
operated  conjunctively  from  both  the  steering  wheel  and  rudder. 
A  multiplicity  of  wires  form  a  rheostatic  arrangement  geared  to  the 
rudder  head  connected  with  an  electro-magnetic  device,  the  func- 
tion of  which  is  to  act  on  the  switch  controlling  the  pilot  motor, 
which  switch  is  geared  to  the  steering  wheel,  in  a  manner  opposite 
to  the  action  imparted  by  the  steering  wheel;  that  is,  a  motion  of 
the  switch  in  one  direction  following  a  movement  of  the  stecing 
wheel,  is  immediately  counteracted  by  the  rudder  head  and  electro- 
magnetic mechanism.  The  Day  patent  relates  to  a  modification  of 
the  same  invention,  the  pilot  motor  with  its  rheostatic  control  of 
the  rudder  motor  being  replaced  by  the  Ward  Leonard  system  of 
control. 


FESSENDEN  SYSTEM  OF  WIRELESS  TELEGRAPHY.— 
Two  patents  were  granted  December  2  to  Prof.  Reginald  A.  Fessen- 
den.  one  on  a  method  of  multiple  and  multiplex  selective  signalling  by 
electro-magnetic  waves,  and  another  on  a  current-operated  receiver 
for  electro-magnetic  waves.  In  the  form  of  receiver  described,  a 
slowly  rotating  magnetic  field  produces  a  slowly  rotating  magnetic 
flux ;  the  field  and  flux  are  constant  in  amount,  but  the  flux  lags  nor- 
iiially  behind  the  field.  A  winding  connected  inductively  to  the  an- 
tennae on  the  one  hand,  and  in  relation  with  the  rotating  field  on 
the  other  hand,  receives  the  current  due  to  signal  waves,  the  passage 
of  which  current  reduces  the  above-mentioned  lag;  this  variation  of 
lag  between  the  direction  of  the  flux  and  the  field  generates  a  voltage 
which  is  used  to  produce  an  indication.  The  primary  of  the  trans- 
mitting induction  coil  contains  two  or  more  make-and-break  mechan- 
isms which  can  be  independently  operated  at  predetermined  but 
different  rates.  At  the  receiving  station  are  two  or  more  wave- 
vesponsive  devices  in  circuits  timed  to  the  periods  of  the  transmitting 
make-and-break  mechanisms. 


CORNELL  CLUB  IN  LONDON.— A  cable  dispatch  from  l^ndon 
«if  December  6  says:  The  first  American  university  club  in  England 
wa<!   org.-xnircd   to-night   at    a   dinner   in   the   Trocadero   restaurant. 


THURY  35,000 -rOLT,  DIRECT  -  CURRENT  DYNAMO.— 
Our  Paris  correspondent  sends  us  the  following  additional  infor- 
mation relating  to  the  25,000-volt  Thury  direct-current  dynamo  used 
with  the  St.  Mauricc-Lau<;anne  transmission  plant  described  in  our 
i'^sue  of  October  25.  The  armature  is  stationary,  the  revolving  part 
bemg  a  bipolar  field  magnet,  which  is  separately  excited.  The  ar- 
mature has  a  48-coil  Gramme  winding,  each  coil  having  500  turns 
of  0.2  sq  mm  wire,  the  armature  resistance  being  700  ohms.  The 
••lots  are  i  in.  deep  and  ^i  in.  wide,  and  the  bore  of  the  armature  is 
24  in.  The  external  diameter  of  the  armature  core  is  40  in.  and  the 
width  of  the  armature  12  in.  The  machine  will  generate  I  ampere 
at  2.^,000  volts.  The  most  interesting  part  of  the  machine  is,  of 
tciurse.  the  commutator,  the  sections  of  which  are  separated  by  air 
insulation.  As  the  pressure  between  the  commutator  segments  may 
be  as  high  as  750  volts  momentarily,  means  of  avoiding  sparking  are 
essential.  An  air  blast  to  blow  out  the  sparks  is  produced  by  a  fan 
mounted  on  the  main  shaft  of  the  machine.  By  this  arrangement 
the  blast  i«  stronger  the  faster  the  speed  of  the  machine — i.  e..  the 
higher  the  voltage.  In  addition  to  this,  condensers  are  connected 
between  adjacent  sections.  There  are  96  commutator  segments, 
so  that  the  difference  of  potential  between  each  is  500  volts.  It  is 
found  that  the  air  blast  is  only  needed  when  the  current  exceeds  0.3 
ampere.  The  current  is  collected  by  brushes  which  rotate  with 
the  field  magnets  and  are  connected  to  two  highly  insulated  slip  rings. 
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NOBEL  PRIZES.— A  dispatch  from  Stockholm,  Sweden,  dated 
last  Sunday,  stated  that  Nobel  prizes  were  to  be  distributed  on 
Wednesday  of  this  week,  as  follows :  Professors  Lorenz  and  Zee- 
man  were  to  divide  the  physics  prize;  Prof.  Emil  Fischer,  of  Berlin, 
was  to  receive  the  chemistry  prize;  Prof.  Mommsen,  the  literary 
prize;  Major  Ross,  of  Liverpool,  the  medical  prize,  and  Prof.  De 
Martens,  the  peace  prize.  This  announcement  is  at  variance  with 
the  first  dispatch  cabled  to  this  country  and  which  was  noted  in  our 
issue  of  last  week. 


ADVANTAGEOUS  STRIKES.— In  speaking  of  the  possibility 
of  labor  troubles  in  the  West,  a  high  railroad  official  said  that  there 
was  not  the  slightest  possibility  of  strikes  there.  Continuing,  he 
expressed  the  following  opinion  of  the  present  system  of  train  orders  : 
An  occasional  strike  by  the  telegraphers  I  sometimes  believe  is  a 
good  thing.  It  teaches  the  trainmen  what  they  can  do  without 
orders,  and  leads  to  reform  of  the  present  system  of  a  useless  multi- 
plicity of  train  orders.  The  railroads  are  practically  all  equipped 
with  the  block  signal  system  now  where  there  is  danger  of  collision, 
and  I  believe  that  it  would  be  just  about  as  well  to  do  away  with 
the  elaborate  train  order  system  now  in  use.  Each  train  could  then 
be  run  upon  its  rights.  There  could  be  no  mistakes  in  the  interpre- 
tation of  train  orders,  and  the  men  in  charge  of  trains  would  feel 
their  responsibility  more,  and  follow  rules  absolutely. 

WESTON  INSTRUMENT  PATENT  DECISION.— Judge  Coxe, 
of  the  United  States  Circuit  Court  of  the  Southern  District  of  New 
York,  has  handed  down  a  decision  in  an  infringement  suit  instituted 
by  the  Weston  Electrical  Instrument  Company,  which  sustains  in 
unequivocal  terms  two  Weston  patents  on  alternating-current  in- 
struments, one  being  a  reissue  patent  dated  June  28,  1892,  the  date  of 
the  original  application  being  January  18,  1890;  and  the  other  a 
patent  subsidiary  to  this  dated  March  8,  1892.  The  defenses  with 
respect  to  the  earlier  patent  were  lack  of  patentability,  non-infringe- 
ment and  invalidity  of  the  reissue ;  and  lack  of  invention  and  aban- 
donment with  respect  to  the  later  patent — all  of  which  points  were 
decided  in  favor  of  the  complainant.  Judge  Coxe  held  that  Weston 
was  the  first  to  make  a  successful  commercial  voltmeter  for  meas- 
uring alternating  currents,  and  this  his  device  is  to-day  recognized 
as  the  standard  instrument.  There  was,  strictly  speaking,  no  prior 
art,  no  practical  commercial  instruments  prior  to  Weston's,  and 
none  entitled  to  be  considered  as  anticipations.  The  Kelvin  balance, 
Siemens  dynamometer  and  Cardew  hot-wire  voltmeter  were  dis- 
missed, the  first-mentioned  as  being  merely  a  laboratory  instrument, 
the  second  as  a  complicated  and  sensitive  device  having  the  same 
fruit,  and  the  third  as  defective,  inaccurate  and  liable  to  get  out  of 
order.  While  there  were  other  instruments,  they  have  since  been 
relegated  to  the  scrap  heap  of  the  art. 


Letter  to  the  Editors. 

Variable-Speed   Motor  Control. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — I  have  read  with  much  interest  the  resume  in  your  issue 
of  the  29th  of  November,  1902,  of  the  various  papers  and  the  dis- 
cussion on  variable-speed  control,  at  the  November  meeting  of  the 
American  Institute  of  Electrical  Engineers. 

The  subject  considered  is  one  of  considerable  interest  and  im- 
portance and  one  on  which  a  large  amount  of  time  and  ingenuity  has 
been  applied  with  more  or  less  success.  I  desire  to  call  attention 
to  one  method  of  variable-speed  control,  which  seems  to  be  entirely 
overlooked  by  those  engaged  in  discussing  this  subject,  and  one 
which  to  me  appears  to  be  the  only  method  which  most  nearly 
fulfills  all  the  requirements  of  variable  electric  speed  control. 

It  may  be  stated  generally  that  the  best  method  of  speed  control 
is  that  one  which  gives  the  widest  range  of  speed  change  at  the 
highest  efficiency  with  the  greatest  simplicity  of  mechanism  and  at 
the  least  first  cost.  All  of  the  methods  enumerated  and  discussed 
in  the  various  papers  presented  appear  to  fail  to  m.eet  these  require- 
ments in  one  or  more  particulars,  as  do  also  several  other  method'^ 
not  mentioned.  Particularly  is  this  so  as  regards  efficiency  and 
simplicity. 

President  Scott  said  "That  the  speed  of  a  direct-current  motor 
depends  upon  the  number  of  turns  in  series  on  its  armature,  the 
strength  of  its  field  and  e.m.f.  applied  to  its  armature.     In  practice 


speed  changes  are  effected  by  varying  one  of  these  three  conditions  or 
by  combinations  of  them."  The  method  of  speed  regulation  to  which 
1  desire  to  call  attention  is  a  form  of  field  regulation,  but  not  in 
the  sense  in  which  this  is  generally  understood. 

The  accepted  method  of  field  regulation  and  one  of  the  methods 
of  variable-speed  control  most  used,  consists  in  varying  the  resist- 
ance of  the  field  magnet  windings  by  the  introduction  into  or  with- 
drawal from  the  field  circuit  of  more  or  less  of  a  highly  resistant  wire 
or  other  conductive  material,  and  by  so  doing  varying  the  strength 
of  the  magnetizing  current  and  thus  the  strength  of  the  magnetic 
field. 

This  method  is  limited  in  range  of  speed  variation  and  not  of 
the  highest  efficiency,  although  simple  in  form  and  of  low  first  cost. 
Only  about  40  per  cent,  advance  in  speed  is  permissible  before  the 
field  strength  becomes  so  weak  and  the  sparking  at  the  commutator 
so  great  that  the  motor  is  in  danger  of  being  seriously  injured  or 
destroyed.  The  power  output  of  the  motor  is  also  very  materially 
reduced  as  the  field  is  weakened.  This  method  is  also  step-by-step 
and  not  gradual  in  its  operation. 

There  is  another  way  in  which  the  strength  of  the  magnetic  field 
can  be  varied  which  is  almost  entirely  free  from  all  these  objections. 
Quite  a  large  range  of  speed  variation,  from  65  per  cent,  to  120  or 
130  per  cent,  advance  in  speed  is  attainable,  at  the  highest  efficiency 
at  all  rates  from  the  lowest  to  the  highest  speeds,  in  a  very  simple 
manner  and  at  a  low  first  cost.  The  motor  gfives  a  constant  brake 
horse-power  at  all  speeds,  there  is  no  sparking  at  the  commutator  at 
any  speed  and  the  method  is  so  gradual  and  even  in  its  operation  that 
any  speed  from  the  lowest  to  the  highest,  to  a  fraction  of  a  revolution 
can  be  obtained  as  desired. 

I  refer  to  the  method  of  changing  the  reluctance  of  the  m.agnetic 
circuit  by  increasing  or  diminishing  the  amount  of  magnetizable 
material  in  this  circuit,  and  so  increasing  or  diminishing  the  strength 
of  the  magnetic  field  that  the  magnetizing  current  remaining  constant 
at  all  times. 

A  motor  of  this  type  does  not  differ  materially  in  its  make-up  from 
tlie  ordinary  motor,  e.xcept  as  regards  its  polar  construction.  One  of 
the  poles  comprises  a  pole  shoe  of  common  form,  integrally  con- 
nected with  a  cylindrical  shell,  over  which  the  magnetizing  coil  is 
wound,  and  within  which  is  a  solid  core  of  high  permeability  and 
of  a  cross-section  relatively  large  as  compared  with  the  conducting 
srea  of  the  enclosing  shell.  By  means  of  a  hand  wheel  this  inner  core 
or  "plunger"  is  adjustable  in  a  direction  radial  to  the  center  of  the 
j;.rmature,  and  is  so  proportioned  that  a  slight  variation  in  its  posi- 
tion within  the  magnetized  shell  produces  a  very  considerable  differ- 
ence in  the  reluctance  of  the  magnetic  circuit  of  which  the  plunger 
forms  a  part. 

When  the  plunger  is  adjusted  so  that  its  inner  end  comes  in  con- 
tact with  the  pole  shoe,  the  magnetic  circuit  is  most  complete  and 
of  a  minimum  reluctance,  and,  since  the  m.m.f.  of  the  field  coil 
remains  constant,  the  volume  of  magnetic  flux  becomes  a  maximum 
and  the  speed  a  minimum,  or  normal.  As  the  plunger  is  drawn 
away  from  contact  with  the  pole  shoe  a  column  of  air  is  interposed 
which  gradually  increases  the  reluctance  of  the  magnetic  circuit 
as  long  as  the  plunger  continues  to  be  withdrawn.  When  the  plunger 
reaches  the  limit  of  it  outward  motion  the  reluctance  of  the  magnetic 
circuit,  and  hence  the  speed  becomes  maximum. 

It  will  thus  be  seen  that  the  air-gap  between  the  polar  face  and 
the  armature  always  remains  fixed  and  constant,  the  air-gap  inside 
the  pole  being  the  element  which  is  varied ;  and  that  as  the  magnetic 
flux  is  diminished  by  the  outward  movement  of  the  plunger,  the 
remaining  magnetic  flux  is  forced  more  and  more  in  the  direction 
of  the  pole  tips,  thus  furnishing  a  magnetic  field  at  all  times  of 
sufficient  intensity  to  insure  sparkless  commutation. 

To  those  familiar  with  the  action  of  field-regulated  shunt  motors 
of  ordinary  type,  a  variation  in  speed  of  100  per  cent,  by  a  corre- 
sponding variation  of  the  magnetic  flux  would  seem  impossible  of 
realization  on  account  of  the  difficulty  of  securing  sparkless  com- 
mutation when  the  field  strength  of  the  motor  is  so  abnormally 
reduced,  but  in  the  type  here  considered  these  objections  are  over- 
come, and  the  motor  operates  sparklessly  under  very  wide  variations 
of  speed. 

In  regard  to  the  fineness  of  speed  adjustment,  it  is  evident  from 
the  principles  of  the  machine  that  there  is  no  speed  between  maximum 
and  minimum  which  cannot  be  obtained  by  an  appropriate  adjust- 
ment of  the  hand-wheel.  It  should  be  understood  that  while  the 
motor  carries  its  full  load  sparklessly.  at  any  imaginable  speed  within 
its   range  at  practically  maximum  efficiency,  it  will  also  carry  any 
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.'sser  load  with  a  consumption  of  power  corresponding  with  the 
actual  work  done.  As  the  speed  regulation  is  effected  solely  by 
varying  the  reluctance  of  the  magnetic  circuit  no  controller  or  rhco- 
»Ut  or  resistance  of  any  kind  is  used  in  the  regulation  of  the  speed, 
all  electrical  circuits  and  connections  remaining  unchanged  through 
the  entire  range  of  speed. 

This  method  of  variable-speed  control  is  susceptible  of  other 
arrangements  and  variations,  but  the  principle  involved,  that  of 
varying  the  reluctance  of  the  magnetic  circuit  by  varying  the  amount 


of  magnetizable  material  in  such  a  circuit,  gives  a  verj-  wide  range 
of  speed  change,  at  high  efficiency,  in  a  very  simple  manner  and  at 
low  first  cost;  and  also  enables  the  motor  to  carry  its  full  load 
without  sparking,  at  any  desired  speed  within  its  range,  with  an 
efficiency  practically  as  high  at  one  speed  as  at  any  other,  and  this 
without  the  use  of  any  controller  or  rheostat  whatever.  It  would 
therefore  seem  that  this  method  is  one  which  mo=t  nearly  fulfills 
all  the  requirements  of  variable  electric  speed  control. 
New  York.  E.  R.  Knowles. 


Dynamos.  Motors  and  Transformcss. 

Variable  Speed  Three-Phase  Motors. — Behn-EIschenbukg. — An 
Illustrated  description  of  induction  motors  built  by  the  Oerlikon  Com- 
pany {or  changing  the  speed.  The  method  consists  in  a  combination 
of  \vindin({s  that  can  be  grouped  alternately  so  as  to  give  either  one 
ni:mb<-r  or  double  that  number  of  poles,  with  the  arrangement  of  two 
sets  of  independent  windings  having  different  numbers  of  poles. 
Thus,  if  one  winding  is  arranged  for  grouping  to  give  either  12  or 
6  poles,  and  the  other  to  give  8  or  4  poles,  speeds  corresponding  to 
ir,  8,  6  or  4  poles  will  be  available.  In  the  first  variable  speed  induc- 
tion motors  of  this  company  the  Gramme  ring  inducing  winding  is 
»i;.cd,  while  in  recent  years  drum  windings  have  been  employed.  The 
V.  mding  has  symmetrically  arranged  coils,  as  in  the  case  of  a  direct- 
current  armature,  and  is  divided  into  6  />  groups  of  coils,  />  being  the 
smallest  number  of  pairs  f»f  poles  employed.  These  groups  of  coils 
are  changed  over  from  />  pairs  to  2  />  pairs  of  poles  by  a  change-over 
ft\.'itch,  every  two  groups  of  coils  belonging  to  one-phase  being  coupled 
•ti  parallel  for  />  pairs  of  jjoles,  and  in  series  for  2  f>  pairs  of  poles. 
For  motors  whose  torque  can  be  lower  at  high  speed  than  at  low 
Speed,  another  variation  is  possible  by  changing  from  star  connection 
to  mesh  connection,  which  gives  a  lower  torque  with  good  efficiency 
and  pf»wer  factor.  The  change-over  switch  itself  is  a  combination 
of  two  ordinary  three-pole  switches.  The  small  number  of  leads  and 
terminals  in  combination  with  the  simple,  easily  inspected  winding, 
similar  in  every  way  to  the  winding  of  a  direct-current  armature,  is 
Si  id  to  f«irm  the  principal  j)oiiit  of  novelty  in  the  system.  A  con- 
siderable economy  can  be  obtained  by  changing  the  poles  in  the  case  of 
tlircc-phasr  motors  which  have  to  be  started  and  stopped  often,  as  in 
liaulagr  or  traction  motors;  on  such  machines  the  power  expended 
in  ntarting  is  of  considerable  importance ;  by  increasing  the  number  of 
pole<i  while  starting,  the  power  lost  in  starting  resistance  in  the  in- 
<luced  winding,  for  a  given  torque,  can  be  reduced  to  a  quarter  or  half 
the  original  v.-iluc.  according  as  the  number  of  poles  at  starting  is  four 
times  or  twice  as  large  as  the  normal.  The  economy  of  starting  can  in 
this  way  be  made  equal  to  that  of  the  series-parallel  control  of  direct- 
current  motors,  while  at  the  same  time  using  standard  types  of  motors. 
The  results  of  tests  of  a  small  motor  of  this  type  are  given.  The 
different  niimbrrs  of  poles  used  were  12.  8,  6.  4  respectively,  with  star 
connection  in  the  first  four  cases  and  i.icsh  connection  in  the  last  two 
case^ :  the  number  of  revolutions  was  500,  750.  1,000,  1.500.  1,000, 
1.500;  the  load  in  hp  XS-  4.  7.  8,  3.5.  4;  the  torque  in  kgm  55.  4.1,  5.2. 
4J.75.  2;  efficiency  at  full  load  72.  73,  85.  86.  86.  80  per  cent  ;  efficiency 
.It  half  load  70.  72.  82,  86.  82.  75  per  cent. ;  power  factor  at  full  lo.id 
D7,  0H2.  085.  og2.  o8g.  o.<j2  ;  power  factor  at  half  load  05.  065.  0,7. 
0.83,  08,  0.88;  no  load  current  in  amperes  11.  g.  8.5.  6.  28.  2;  starting 
current  50.  50.  130.  135.  43.  45;  heating  after  three  hours'  run  at  full 
load  50.  50.  40,  40.  35,  35'  C.  For  a  speed  range  of  i  to  2  these  motors 
<Kcupy  the  same  space,  have  the  same  weight,  the  same  output,  the 
same  efticiency  and  the  same  power  factor  as  the  standard  single- 
speed  motor,  while  for  a  1  to  4  speed  range  the  size  and  price  in- 
creases only  slightly.  The  author  finally  compares  the  speed  varia- 
tions obtained  with  these  motors  with  those  of  modern  direct-current 
shunt  wound  motors;  the  chief  diflference  is  said  to  be  that  the  three- 
rhasc  motor  works  with  approximately  the  same  magnetic  flux  in 
the  air  gap  with  all  numbers  of  poles,  and  therefore  can  have  a 
Rrcater  load  and  a  better  efficiency  at  the  higher  speeds,  while  the 
direct -current  motor  can  only  increase  in  speed  through  a  reduction 


in  the  magnetic  field,  so  that  no  increase  in  load  or  efficiency  is  pos- 
sible.— Lond.  Elec,  November  21. 

Siuiped  Magnet  Poles. — Davies. — An  illustrated  article  on  special 
shaped  magnet  poles  and  the  way  they  affect  commutation.  To  obtain 
a  sparkless  machine,  several  points  should  be  attended  to ;  first,  the 
initial  magnetic  induction  in  the  air  gaps  under  the  polar  horns 
should  be  as  high  as  possible,  so  as  to  afford  a  good  reversing  field ; 
the  way  to  do  this  is  to  reduce  the  polar  arc  to  a  certain  proportion 
which  gives  the  best  results ;  the  angle  to  be  embraced  by  each  pole- 
piece  is  usually  made  about  140°  in  a  two-pole  machine,  about  68° 
in  a  four-pole  machine,  about  44"  in  a  six-pole  machine,  and  so  on. 
Furthermore,  it  is  essential  that  the  cross-magnetization  of  the 
magnet  pole-pieces  brought  about  by  the  reaction  of  the  armature 
on  the  field  magnet,  should  be  minimized  as  far  as  possible;  for  this 
cross-magnetization  results  in  a  weakening  of  the  reversing  field;  this 
cross-magnetization  may  be  prevented  to  some  extent  by  increasing 
the  reluctance  of  the  path  taken  by  the  cross-magnetizing  flux,  which 
may  be  accomplished  either  hy  having  a  slot  of  moderate  width  cast 
in  the  magnet  cores  and  pole-pieces,  or  by  making  the  pole-pieces  of 
cast  iron.  Another  requirement  is  that  the  field  in  which  the  arma- 
ture revolves  must  be  magnetically  rigid  and  not  easily  distorted,  as 
otherwise  every  slight  fluctuation  of  the  load  requires  an  alteration 
in  the  position  of  the  brushes;  there  are  several  ways  of  modifying 
the  shape  and  general  design  of  the  pole-pieces  so  as  to  impart  a 
stiflFness  to  the  field ;  either  the  pole-pieces  may  be  bored  out  so  as 
to  give  a  greater  length  of  air  gap  at  the  tips  of  the  poles  than  in 
the  middle,  so  that  the  pole-pieces  are  non-concentric  with  the 
armature ;  or  they  may  be  bored  out  concentric  w  ith  the  armature  in 
the  usual  way  and  the  tips  planed  oflF  afterwards :  or  the  polar  horns 
of  opposite  polarity  are  bridged  across  with  a  web  of  metal  of  the 
same  kind  as  the  pole-pieces,  and  of  comparatively  small  .siction ; 
or  the  pole-tips  which  are  on  one  side  of  each  pole  only  are  made 
to  point  in  the  direction  of  rotation  of  the  armature  in  dynamos  and 
in  the  reverse  direction  in  motors.  A  strong  field  is  always  desirable  : 
yet  if  the  field  under  the  polar  horns  under  which  commutation  takes 
place  is  too  sharply  defined,  the  neutral  line  on  the  commutator  will 
also  be  sharply  defined,  and  there  will  be  a  diflficulty  in  setting  the 
brushes  so  as  to  avoid  sparking;  to  avoid  this  difficulty,  each  pole 
should  have  a  fair  amount  of  magnetic  "fringing." — Lond.  Elec.  Rcz'.. 
November  14. 

REFERENCE. 

Arntalurr  Frames. — ,\n  illustrated  description  of  riveted,  wrought- 
iron,  armature  frames,  introduced  recently  by  Siemens  &  Halske 
for  large  alternators. — Zeif  I'er.  Prut.  Ing.:  Bng'ing  Nnvs,  Decem- 
ber 4. 

Power. 

Halerpduer  in  hlcclncal  Supply. — .\d.\ms. — .\n  article  m  which 
he  first  discusses  the  variations  which  may  be  expected  in  the  capacity 
of  a  water  power  during  the  several  months  of  a  year;  curves  from 
actual  practice  arc  given.  He  then  deals  with  the  case  in  which  the 
total  daily  flow  of  water  is  equal  in  capacity  to  the  total  daily  output 
of  electrical  energy,  and  discusses  how  far  the  water  power  can 
then  be  devoted  to  the  development  of  that  energy;  this  of  course 
requires  storage  either  of  water  or  of  electrical  energy  in  storage 
latteries.  He  finally  discusses  what  percentage  of  the  yearly  output 
of  energy  can  be  derived  from  w.Tirr  where  this  power  is  sufliciciU 
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to  carry  the  entire  load  during  a  part  of  the  year;  he  points  out 
the  different  factors  which  must  then  be  considered,  and  from  an 
example  in  actual  practice  he  concludes  that  comparatively  large 
%ariations  are  to  be  expected  in  the  value  of  the  energy  developed  by 
water  power  in  per  cents  of  the  total  output  of  electric  supply 
systems  in  different  half  years;  but,  in  spite  of  these  variations,  the 
portion  of  electrical  loads  that  may  be  carried  by  water  power  is 
sufficient  to  warrant  its  rapidly  extending  application  to  lighting  and 
power  in  cities  and  towns. — Cassier's  Mag.,  December. 

Electricity  from  Refuse. — Goodrich. — An  abstract  of  a  paper  read 
before  the  Manchester  section  of  the  (Brit.)  Inst.  Elec.  Eng.  on 
"Electricity  from  Refuse ;  the  Case  for  the  Modern  Destructor." 
He  said  that  immense  strides  have  been  made  in  the  last  fifteen 
years.  Continuity  of  high  temperature  is  the  essential  for  securing 
steady  steaming,  and  in  designing  a  destructor,  combined  with  an 
electric  plant,  this  is  the  cardinal  point  to  be  borne  in  mind.  After 
quoting  Highfield's  advocacy  of  erecting  cells  in  pairs  so  that  one 
should  always  be  working  at  its  maximum,  while  the  other  is  being 
charged  and  clinkered,  he  advocated  as  an  excellent  way  of  obtain- 
ing steady  steaming  and  complete  combination,  the  Mestrum  system 
of  continuous  grate  with  divided  ash  pits ;  this  is  described  and 
illustrated.  Statistical  data  are  given  from  160  destructor  plants 
in  Great  Britain  and  Ireland,  45  of  which  are  in  combination  with 
electricity  works.  He  says  that  efficient  data  are  available  to  show 
that  with  a  well-designed  and  well-managed  plant  at  least  "30  units 
per  ton  of  refuse"  burned  may  safely  be  relied  upon  throughout  the 
whole  year.  Though  continuous  destruction  of  refuse  is  more 
economical  and  satisfactory :  yet  he  thinks  that  the  gain  from  the 
utilization  of  the  power  for  lighting  purposes  quite  justifies  keeping 
it  back  and  burning  it  only  during  the  hours  of  electric  lighting. — 
Lond.  Elcc.  Times,  November  20. 

REFERENCES. 

Turbines. — Thurso. — A  very  long  and  profusely  illustrated  article 
on  modern  turbine  practice  and  the  development  of  water  powers. 
He  first  discusses  the  development  of  the  turbine,  and  then  the  present 
American  turbine  practice  with  some  remarks  on  the  causes  of  lack  of 
progress  among  American  turbine  builders.  He  finally  takes  up  the 
modern  turbine  types  and  their  construction  in  general,  including 
turbines  for  low  heads,  medium  heads,  and  high  heads. — Eng'ing 
N'ezus,  December  4. 

Hydro-electric  Plants  in  the  Alps. — De  La  Brosse. — The  third  part 
of  his  serial.  In  this  part  he  discusses  various  electro-chemical  power 
houses ;  those  in  France  are  chiefly  in  the  region  of  the  Alps.  He  fi'-st 
gives  a  list  of  17  power  houses,  of  together  74,000  hp,  a  large  portion 
producing  calcium  carbide,  besides  chlorates,  aluminum  and  sodium. 
Some  notes  are  added  on  various  installations. — Elec.  Age,  December. 

Electric  Cranes. — Williams. — An  article  giving  some  notes  on 
electric  crane  design  and  a  wiring  diagram  showing  the  connections 
for  a  three-motor  crane  on  a  220-volt  circuit. — Am.  Mach.,  Novem- 
ber 27. 

Traction. 

Electric  Tramnjays.—C.  and  B.  Hopkinson  and  E.  Talbot. — A 
long  abstract  of  a  paper  read  before  the  (Brit.)  Inst.  Civ.  Eng. 
The  nature  of  the  load  on  a  tramway  generating  station  is  discussed 
and  it  is  shown  from  actual  records  to  what  extent  increasing  the 
number  of  cars  results  in  making  the  load  more  uniform.  With 
70  cars  or  more  the  load  was  so  nearly  constant  that  the  steam  con- 
sumption per  unit  was  substantially  the  same  as  though  it  were 
constant  and  equal  to  the  mean.  Hence  in  a  station  of  this  size, 
equalization  of  the  load  by  means  of  a  storage  battery  is  of  no  use 
as  regards  economy,  though  in  a  small  station  it  may  be  of  great 
value.  A  storage  battery  equal  to  replacing  one-third  of  the  gen- 
erating plant  for  half  an  hour,  should,  however,  be  installed  in  a 
direct-current  power  station  for  the  purpose  of  replacing  a  gen- 
erating unit  in  case  of  break  down  and  for  running  cars  at  night. 
The  simplest  method  of  transmitting  the  power  to  the  cars  is  to 
make  the  trolley  wires  an  electrically  continuous  network,  and  to 
feed  the  current  into  it  at  various  points.  In  practice,  however,  it 
is  found  necessary  to  divide  the  trolley  line  into  sections  insulated 
from  each  other,  each  section  being  fed  at  one  point.  The  points 
•of  division  in  the  center  of  a  city  are  determined  by  consideration  of 
safety ;  in  the  outer  districts,  questions  of  economy  and  the  necessity 
of  keeping  the  variations  of  line-potential  within  limits,  may  enter 
The  principles  were  illustrated  by  reference  to  Newcastle-on-Tyne ; 
there   was  no  objection   to   the   line-potential   occasionally   dropping 


100  volts  below  normal;  and  this  led  to  the  result  that  a  2}/^-minute 
service  of  cars  could  be  worked  up  to  a  distance  of  2  miles  from  a 
feeding  point.  The  most  economical  size  of  cable  was  next  con- 
sidered ;  the  mean  current  density  should  rarely  exceed  300  amperes 
to  the  square  inch.  This  entailed  a  mean  drop  of  potential  of  about 
13  volts  per  mile  of  feeder,  and  feeders  could  be  carried  to  a  distance 
of  I  mile  or  ij4  miles  without  boosting.  The  loss  in  the  trolley 
wire  in  supplying  ten  cars  on  i  mile  of  double  track  from  one  end, 
was  between  2  per  cent,  and  4  per  cent,  of  the  power  given  to  the 
cars.  The  conclusion  was  that  on  the  outer  sections  the  line  might 
be  divided  into  sections  2  miles  long.  The  most  important  require- 
ments in  a  motor  car  for  use  in  city  tramway  systems,  are  that  it 
should  be  capable  of  rapid  and  well-sustained  acceleration,  and  that 
it  should  be  able  to  go  up  hill  quickly.  These  requirements  can  be 
fulfillrd  only  by  motors  capable  of  traveling  on  the  level  at  speeds 
far  above  what  is  allowable  in  practice.  Curves  are  given  showing 
the  acceleration  of  the  car  from  rest  with  various  motors  and  under 
various  conditions.  A  mean  acceleration  of  3  feet  per  second  up 
to  a  speed  of  10  feet  per  second  can  be  obtained  with  motors  of  a 
type  found  to  be  satisfactory  in  Leeds  and  Newcastle.  The  authors 
discuss  at  some  length  the  problem  of  the  return  circuits. — Lond. 
Eng'ing,  November  21. 

Safety  of  Surface  Contact  Systems. — Paul. — An  article  in  which 
he  criticizes  the  safety  devices  used  in  magnetic  surface-contact 
systems.  The  cause  of  numerous  accidents  with  the  Diatto  system 
in  Paris  has  always  been  traced  to  the  fact  that  the  studs  remained 
alive  for  a  time  after  the  cars  had  passed  over  them.  As  a  means 
of  safety  in  the  Dolter  system,  both  ends  of  the  car  are  fitted  with 
an  earthed  skate,  which  strikes  each  stud,  short-circuiting  it,  should 
it  have  remained  alive,  the  short  circuit  causing  the  fuse  in  the 
surface  contact  to  melt.  The  author  points  out  that  such  a  con- 
trivance interferes  with  the  proper  working  of  the  system,  and  tends 
to  reduce  rather  than  to  increase  its  safety  as  far  as  road  traffic  is 
concerned.  Thus,  supposing  that  a  stud,  has  remained  alive  and 
that  the  earthed  skate  strikes  it,  producing  a  short  circuit,  it  does  not 
follow  that  the  fuse  will  melt;  the  time  during  which  the  earthed 
skate  is  over  the  stud  is  so  very  small  that  the  fuse  may  fail  to  go, 
unless  it  be  designed  to  blow  with  a  very  small  current  excess;  in 
the  latter  case,  however,  it  will  be  liable  to  go  when  the  current  is 
a  high  one,  in  starting  a  car  for  instance,  or  over  heavy  grade  cuts. 
The  proportioning  of  the  fuses  to  meet  all  the  conditions  of  working 
is  a  very  difficult  matter.  Repeated  trials  have  proved  that  fuses  10 
by  I  mm  in  section  proportioned  for  a  fusing  current  of  60  amperes 
and  a  load  current  of  30  amperes,  have  not  been  blown  when  the 
short-circuiting  skate  has  struck  a  stud  that  had  remained  alive. 
Moreover,  supposing  that  the  fuse  in  one  of  the  contact  boxes  has 
melted,  many  days  may  often  elapse  before  attention  is  called  to 
the  dead  stud ;  the  traffic  may  not  suffer  any  interruption,  but  as 
soon  as  a  car  passes  over  such  a  stud,  a  break  in  the  current  always 
occurs  at  the  neighboring  stud,  and  this  at  the  full  intensit\-  of  the 
current  which  the  car  requires  corresponding  to  its  load;  it  means 
;\  cutting  out  of  30  to  40  amperes  at  500  volts  in  the  very  small  space 
which  separates  two  contacts ;  the  arc  thus  produced  would  have 
disastrous  effects.  Exoerience  has  shown  that  when  a  leakage  occurs 
from  the  studs  to  the  rails,  the  contacts  in  the  apparatus  open  out 
only  slowly,  and  sparking  occurs  owing  to  the  residual  magnetic 
flux.  With  low-current  losses  the  magnetic  blow-out  w."!l  extinguish 
the  arc,  but  the  evil  is  not  prevented  from  originating.  When  cut- 
ting out  suddenly  with  the  full  car  current  the  blow-out  is  not  suffi- 
cient, and  the  arc  will  remain  for  some  time  f  leakages  exist  on  the 
street  level.  The  author  believes  that,  on  the  basis  of  the  experience 
already  gained,  the  only  systems  winch  meet  the  case  are  those  with 
electro-magnetic  surface  contacts,  containing  perfect  acting  safety 
devices  so  arranged  that  the  contacts  are  positively  controlled  and 
work  sparklessly. — Lond.  Eng'ing.  November  21. 

Elcctiic  Launches. — Dreihakdt. — .-Xn  illustrated  description  of  the 
electric  launches  exhibited  at  the  International  Self-propelled  Boat 
Exposition  at  Wannsee,  Berlin.  1902.  Three  electric  launches  were 
exhibited  by  the  Accum.  Fab.  A.  G.  Hagen,  which  company  is  said 
to  have  installed  75  electric  boats  in  the  last  five  years.  Tht  number 
of  cells  in  these  boats  is  either  40  or  80,  in  order  to  be  able  to  charge 
the  battery  directly  from  a  no  or  220-voh  station;  boats  with  200 
cells  have  sometimes  been  made  for  charging  from  550-volt  stations. 
The  charging  is  nearly  always  done  at  constant  voltage  and  variable 
current,  which  enables  one  to  complete  the  charge  more  quickly  and 
with  less  attendance.     The  controller  is  handled  bv  the  attendant  at 
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the  rudder.     The  largest  of  the  three  boats  exhibited  has  a  length 

-  ;  .  ■    :  driven  by  a  series- wound,  4-polc  electric  motor 

with  1,200  revolutions  per  minute;  the  weight 

itjKt  kg.    The  battery  contains  80  cells,  each  having 

inte   and    16  ncga«iv<«   Faure  plates;   the   capacity   is 

iiour*  lor  a  six-ho  ■:--.    The  maximum  charging 

150  amperes,  the   i  discharging  current   is  265 

;mperc».    The  total  weight  of  the  battery  is  7,000  kg     The  controller 

«ives  six  different  speeds;  at  the  first  three  speeds  the  battery  is 

connected  in  two  groups  in  parallel;  for  the  other  three  speeds  all 

the  cells  are  in  series.    The  other  speed  variations  are  produced  by 

^innecting  the  four-magnet  coils  of  the  motor  all  in  series,  or  in 

two  groups  connected  in  parallel,  or  all  connected  in  parallel.     The 

speed  of  the  vessel  varies  between  9.5  and   17  km  per  hour.     The 

two  smaller  vessels  which  were  exhibited  by  the  same  company  are 

also  described.— CV»irra/W(j//  /.  Actum.,  November   i,  I5- 

Installations,  Systems  and  Appliances, 
kefekence. 

Central  Station  Statistics  of  Switserland.—LoviESZ.—A  long  ar- 
ticle with  map,  giving  essentially  the  same  sUtistical  data  as  the 
article  abstracted  in  the  Digest  December  6.  The  map  shows  that 
nearly  the  whole  northern  and  western  parts  of  Switzerland  are 
covered  with  a  network  of  transmission  lines  and  that  only  com- 
paratively few  lines  are  required  to  close  all  the  meshes  of  this  net- 
work. Many  water  powers  are  not  yet  utilized.— Zfi/.  /.  Eleklro- 
chemi.  October  30. 

El  ectro-Physics  and  Magnetism. 

EUctrical  Conducttinty  of  Metals  and  their  Sapors —Strutt. — 
An  account  of  experiments  in  which  he  tried  to  bridge  over  the  enor- 
mous gap  between  the  electric  conductivity  (specific)  of  liquid  mer- 
cury and  mercury  vapor.  Mercury  vapor  is  an  insulator,  while 
liquid  mercury  is  a  conductor.  Since  the  liquid  and  saturated  vapor 
are  indistinguishable  above  the  critical  temperature,  one  or  both 
of  these  must  undergo  a  remarkable  change  of  electrical  properties 
as  that  temperature  is  approached.  Attempts  to  predict  the  critical 
frmpcrature  of  mercury  seem  to  lead  to  results  altogether  incon- 
sistent with  one  another;  attempts  to  observe  the  critical  temper- 
ature of  mercury  and  arsenic  in  quartz  tubes,  failed;  in  both  cases 
the  critical  temperature  lies  above  a  dull  yellow  heat ;  up  to  a  full 
red  heat  the  conductivity  of  saturated  mercury  vapor  remains  of 
quite  a  different  order  of  magnitude  from  that  of  the  liquid,  the  latter 
being  10  million  limes  as  great  as  the  former.  But  on  the  other 
han<l.  the  conductivity  of  the  saturated  vapor  is  immensely  greater 
than  that  of  the  vapor  at  atmospheric  pressure;  for  the  former  was 
found  to  have  a  specific  resistance  of  the  "th  power  of  ten  times 
that  of  the  liquid,  and  the  latter  more  than  four  times  the  14th  power 
of  ten  times  that  of  the  liquid.  Thus  the  vapor  at  atmospheric 
pressure  has  a  resistance  about  four  times  the  7th  power  of  ten  times 
that  of  the  saturated  vapor,  both  at  a  full  red  heat;  this  ratio  is  of 
quite  a  different  order  from  the  ratio  of  the  densities  of  those 
vapors.  It  seems  likely  that  as  the  critical  temperature  is  ap- 
proached the  vapor  begins  to  conduct  freely,  while  the  liquid  changes 
its  electrical  character  to  a  much  less  extent.  The  conductivity  of 
saturatrri  arsenic  vapor  at  a  bright  red  heat  is  of  the  same  order  as 
that  of  njercury.  and  olnrys  Ohm's  law,  at  all  events  up  to  a  voltage 
drop  intrnsiiy  of  more  than  too  volts  per  cm. — Phil.  Mag.,  November  ; 
abstracted  in  /4m.  Jour.  Se.,  Decemlwrr. 

Resistance  of  Lead  Su\f<hide.—\ sn  Aubeu — An  account  of  meas- 
tirements  of  the  change  of  the  resistance  of  lead  sulphide  with  the 
temperature.  While  Streintz  found  that  compressed  galena  powder 
diminishes  in  resistance  as  the  temperature  rises,  thus  l)ehaving  like 
an  rlrctrnlyte.  the  present  author  observed  the  opposite  behavior  in 
a  cylinder  of  fused  lead  sulphide,  chemically  pure.  The  resistivity 
diminishes  constantly  as  the  temperature  is  lowered  down  to  the  tem- 
perature of  liquid  Mt  —Coml'tes  Hendus.  November  3;  abstracted 
in  Ixind.  PJee..  November  21. 

Conduction  of  HUclricily  in  //rtwici— Lknaro.— A  description  of 
a  phenomenon  which  he  calls  "visible  wanderings  of  Ions  in  frames." 
A  ntin^eii  flame  is  placed  in  a  horizontal  electric  field.  If  now  a 
bead  of  .some  salt  is  hrouRht  into  the  flame,  as  for  spectrtim  analysis, 
it  is  seen  that  the  comet-shaped  strip  of  luminous  vapor  runs  slant- 
ingly towards  the  negative  electrode  The  "wandering"  only  sets 
in  when  the  bead  is  brought  into  the  interior  of  the  flame.  In  the 
otiter  mantle  the  vapor  ascends  vertically. — Ann.  d.  Phys..  November 
Tl,  ab<itracted  in  T.ond.  Fie,  .  Nmrniber   14 


Absorption  of  Electric  Heaves  by  Gases. — Lecher — A  description 
of  an  experiment  which  proves  that  the  rings  in  an  exhausted  glass 
tube,  produced  by  J.  J.  Thomson  in  an  alternating  electric  field,  are 
not  due  to  electrostatic  charge,  but  to  an  absorption  of  electric  waves 
by  the  gas.  The  present  author  winds  a  bifilar  wire  coil  and  a  simple 
wire  coil  round  the  same  tube,  and  sends  strong  electric  oscillations 
through  both.  In  spite  of  the  high  charge  of  the  wire  in  both  cases, 
a  ring  is  only  formed  inside  the  simple  coil.  He  describes  a  method 
of  studying  the  electrical  conductivity  of  gases  by  observing  the 
luminous  phenomena  thus  produced.  It  consists  practically  of  a 
vessel  resembling  a  Bimsen  ice  calorimeter,  the  secondary  coil  being 
placed  in  the  interior  and  the  primary  coil  outside,  with  the  gas  or 
electrolyte  in  question  filling  the  space  between  them.  He  finds  that 
at  a  pressure  of  about  o.i  mm  the  air  conducts  much  better  than  the 
best  electrolytes.  Such  a  pressure  exists  at  a  height  of  about  40 
miles  in  the  atmosphere,  and  it  is  therefore  evident  that  the  upper 
atmosphere  very  likely  absorbs  long  Hertzian  oscillations  coming 
from  the  sun.  It  also  explains  the  electric  discharges  often  accom- 
panying the  fall  of  meteorites. — Phys.  Zeit.,  October  10;  abstracted  in 
Lond.  Elec.,  November  14. 

Chemical  Effects  of  Canal  Rays. — G.  C  Schmidt. — An  account  of 
an  experimental  investigation  in  which  he  endeavored  to  find  whether 
positive  ions  in  gases  exert  an  oxidizing  action.  This  might  be  ex- 
pected, as  the  negative  electrons  in  cathode  rays  are  known  to  have 
a  strong  reducing  effect,  which  has  been  explained  by  the  assump- 
tion that  the  negative  electron  satisfies  a  positive  valency  of  the 
metallic  atom,  so  that  this  acquires  a  lower  valency  than  before. 
By  an  argument  based  on  analogy,  it  might  be  expected  that  canal 
rays,  which  are  assumed  to  consist  of  positive  ions  associated  in 
.some  way  with  neutral  atoms,  would  exert  an  oxidizing  action ;  the 
author  did  not.  however,  find  any  well-defined  oxidizing  action. 
There  is  powerful  decomposition,  but  it  depends  upon  the  nature  of 
the  gas  and  the  compound  whether  the  decomposition  results  in  an 
oxidation  or  in  a  reduction.  Solid  solutions  which  show  lumi- 
nescence under  cathode  rajs  show  the  same  under  canal  rays,  but 
it  decreases  rapidly  owing  to  the  decomposition,  which  is  indicated 
"by  the  spectrum  of  the  glow  becoming  whitish."  If  the  gas  in  the 
tube  is  oxygen,  and  an  oxidizable  body  is  in  it,  the  latter  is  oxidized; 
if,  on  the  other  hand,  the  gas  is  hydrogen,  the  latter  reduces  any 
compound  capable  of  reduction.  The  most  tjTJical  reaction  for  canal 
rays  is  the  decomposition  of  sodium  compounds ;  it  takes  place  even 
when  only  traces  of  sodium  are  present,  and  is  revealed  by  the  D 
line. — Ann.  d.  Phys.,  November  11  ;  abstracted  in  Lond.  Elec.  No- 
vember 14. 

Magnetizatioti  and  Conductivity  of  Iron  and  Nickel. — Barlow. — 
An  account  of  measurements  of  the  change  of  resistance  shown  by 
ferro-magnetic  metals  on  magnetization ;  he  studied  this  property 
in  iron  and  nickel.  He  gives  an  equation  for  the  "fractional  in- 
crease of  resistance"  in  fields  not  exceeding  450  units;  in  strong 
fields  varying  from  i.ooo  to  11,000  units,  the  fractional  increase  of 
resistance  for  longitudinal  magnetization  in  nickel  wire  is  prac- 
tically constant  and  equal  to  0.017.  In  still  higher  fields  this  value 
decreases  slowly  to  o.oio.  The  transverse  effect  also  called  the 
"longitudinal  Hall  effect"  is  negative  in  strong  fields. — Pror.  Roy 
Soc.  October  17;  abstracted  in  Lond.  Elec.  November  2\ 
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E.  .\f.  /•".  of  a  Thermocouple. — Ponsot. — A  note  in  which  he  ap- 
plies the  thcrmo-dynamical  principle  to  the  theon.-  of  thermo-elec- 
tricity.— Comptes  Rendus.  October  27 ;  abstracted  in  Lond.  EUc, 
November  21. 

Bismuth. — IxiwNns. — An  account  of  an  experimental  investigation 
of  the  Hall  effect,  the  ratio  of  the  electric  and  thermal  conductivities 
parallel  and  normal  to  the  principal  crystalline  axis,  and  the  change 
r.f  the  electric  resistance  of  crystalline  bismuth  in  a  magnetic  field. — 
.ffiM  d.  Phys.,  November  1 1 ;  abstracted  in  Lond.  Elec,  November  21. 

Electro-chemistry  and  Batteries. 

.-Ilkah  Industry. — J.  B.  C  KERSHAW.^The  first  part  of  an  illus- 
trated article  on  the  present  condition  of  the  alkali  industries.  In  the 
United  Kingdom  the  capacity  of  two  plants  will  be  increased,  and  it  is 
estimated  that  the  output  will  then  amount  to  12.800  tons  of  bleaching 
powder  and  18,000  tons  of  soda  crystals  per  year.  The  Western 
Point  works  have  paid  a  dividend  of  6  per  cent,  for  last  year.  Over 
7.000  hp  will  soon  be  devoted  to  the  electrolytic  decomposition  of 
•iait   in   fhaf   ronntrv      Should   the  wholc  of  the  chlorine   liberated 
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from  the  salt  be  converted  into  bleaching  powder,  the  aggregate 
production  of  this  chemical  by  the  ton  electrolytic  plants  will  be 
about  25,000  tons  yer  year.  In  Germany,  the  group  of  electrolytic 
alkali  works  under  the  control  of  the  "Elektron"  appear  to  be  working 
satisfactorily.  The  new  Aussig  "bell"  process  is  being  operated  at 
one  of  the  works,  and  it  is  probable  that  in  course  of  time  it  will  be 
generally  adopted  by  all  the  works  under  that  control.  The  max- 
imum output  of  this  group  of  works  is  25,000  tons  caustic  potash  and 
40,000  tons  bleaching  powder  per  year;  and  the  electrolytic  works 
of  the  Solvaz  Company,  at  Osternienberg,  add  about  5,000  tons  to 
the  latter  total.  The  German  home  demand  for  bleaching  powder  is, 
therefore,  more  than  covered  by  the  output  of  the  electrolytic  plants, 
and  the  development  of  the  export  trade  in  bleaching  powder  is 
essential  for  the  maintenance  of  the  German  electrolytic  alkali  in- 
dustry. The  total  exports  in  1900  amounted  to  25,953  tons. — Lond. 
Elec,  November  14. 

Explosion  in  a  Storage  Battery  Plant. — Schoop. — An  account  of 
two  serious  accidents  which  recently  happened  in  German  storage 
battery  plants,  due  to  explosions  on  account  of  the  use  of  electrically 
produced  hydrogen  and  oxygen  for  soldering  purposes.  These  gases 
are  now  said  to  be  used  for  that  purpose  generally  in  German  ac- 
cumulator plants.  The  writer  recommends  excluding  organic  sub- 
stances from  contact  with  oxygen  and  to  use  water  only  for  lubri- 
cating the  valves,  and  to  be  very  careful  in  holding  the  receptacles  for 
oxygen  and  hydrogen  particularly  separate  so  that  any  mixture  of 
gases  by  carelessness  is  excluded. — Elek.  Zeit.,  November  6. 

Lead  as  Ancde  in  Sodium  Hydroxide  Solutions. — Elbs  and  Fors- 
SELL. — An  account  of  an  experimental  investigation  of  the  behavior 
of  lead  as  anode  in  sodium  hydroxide  solutions  and  of  the  electro- 
lysis of  sodium  hydroxide  solutions  containing  lead  oxides.  The 
principal  results  are  as  follows :  A  lead  anode  dissolves  in  sodium 
hydroxide.  In  the  electrolysis  of  sodium  hydroxide  solutions,  con- 
taining lead  oxides  with  inert  anode,  the  primary  electrolytic  action 
at  the  anode  is  the  discharge  of  lead  oxide  and  oxygen,  while  lead 
peroxide  is  secondarily  formed ;  hence  the  amount  of  peroxide 
formed  per  coulomb  increases  considerably  with  increasing  tem- 
perature ;  moreover  the  speed  of  formation  of  the  lead  peroxide 
depends  greatly  on  the  material  of  the  anode.  Lead  peroxide  has, 
like  platinum  and  some  other  metals,  the  property  to  occlude  oxygen. 
— Zeit.  f.  Elektrochemie,  October  2. 

Reduction  by  Calcium  Carbide. — Neumann  and  von  Knegelgen. 
— Two  articles  of  a  polemic  nature.  It  is  known  that  calcium  carbide 
m.ay  be  used  for  the  reduction  of  metallic  oxides  and  salts.  These 
two  authors  have  reached  different  conclusions  concerning  the 
formula  representing  the  process ;  von  Knegelgen's  formula  re- 
quires considerably  less  carbide  for  the  process,  thus  making  it  less 
unlikely  that  it  may  have  a  practical  application.  Neumann  assumes 
that  carbon  monoxide  is  formed  primarily,  while  von  Knegelgen 
assumes  the  primary  formation  of  carbon  dioxide.  Neumann's 
paper  is  to  be  found  in  Zeit.  f.  Elektrochemie,  October  2 ;  von  Kne- 
gelgen's paper  in  the  same  journal,  October  9. 

Potential  of  Amalgams. — Reuter. — An  account  of  an  experimental 
investigation  of  the  electromotive  behavior  of  potassium  amalgams. 
His  results  correspond  with  those  of  Haber  and  Sark.  The  results 
are  plotted  in  the  form  of  a  curve  which  shows  a  characteristic 
large  jump  at  the  point  corresponding  to  the  alloy  Hgi2  K  The  po- 
tentials have  about  the  position  on  the  curve  which  they  should 
have  according  to  Berthelot's  rule.  The  potential  of  pure  potassium 
and  pure  sodium  is  lowered  considerably  by  slight  additions  of 
mercury. — Zeit.  f.  Elektrochemie,  October  16. 

REFERENCES. 

Dusseldorf  Exposition. — D.\nneel. — Continuations  of  his  illus- 
trated serial  on  electro-chemical  exhibits  at  the  Dusseldorf  Exposi- 
tion. Several  instruments  of  Hartmann  &  Braun  and  electric  lab- 
oratory furnaces  of  Heraeus  are  described  and  illustrated,  and  some 
data  are  given  on  power  gas  installations. — Zeit.  f  Elektrochemie, 
October  16,  23. 

Electro-chemical  Engineering. — As  a  supplement  of  the  Central- 
blatt  f.  Accum.  there  is  now  being  published  "Elektrochemische  Tech- 
nik,"  which  is  a  reportorium  arranged  in  alphabetical  form  of  new 
articles,  papers  and  patents  concerning  electro-chemistry,  electro- 
metallurgy and  electric  plating. 


UNITS.   MEASUREMENTS  AND   INSTRUMENTS. 

Influence  Machine. — Wommelsdorf. — An  illustrated  description  of 
r.  new  type  of  influence  machine  which  combines  the  advantages  of 
former  types  with  the  possibility  of  producing  a  greatly  increased 
quantity  of  electricity.  The  ebonite  cylinder  holds  nine  armature 
discs,  separated  by  ebonite  rings.  Alternating  with  these  discs  are  the 
exciter  discs.  Each  armature  disc  consists  of  two  equal  ebonite 
discs  adhering  to  each  other,  and  holding  between  them  a  number 
r.f  metallic  sectors,  which  appear  through  sectors  cut  in  the  ebonite. 
These  discs  are  there  for  the  purpose  of  collecting  the  free  electricity 
from  the  surface  of  the  dielectric  and  should  be  made  of  some 
thicker  material  than  the  ordinary  tin  foil.  The  machine  produces 
an  internal  current  of  air,  which  has  the  double  advantage  of  pump- 
ing out  the  ozone  and  of  producing  a  slightly  lower  atmospheric 
pressui».  The  location  of  the  armature  discs  has  the  effect  of 
doubling  their  capacity.  The  machine  is  said  to  be  specially  suited 
for  x-ray  apparatus  to  be  used  on  the  battlefield. — Ann  d.  Phys., 
November  11  ;  abstracted  in  Lond.  Elec,  November  21. 
references. 

Compensator. — Edelmann. — An  il'ustrated  description  of  a  com- 
pensator for  precise  measurements  with  combined  sliding  and  plug 
contacts.  The  sliding  contact  is  used  for  rough  adjustm.ent,  while 
the  plug  contacts  serve  for  the  exact  adjustment. — Elek.  Zeit.,  No- 
vember 10. 

Electric  Meters. — Ziegenberg. — The  first  part  of  an  illustrated 
article  on  electric  meters.  The  author  first  discusses  in  general 
the  different  types  of  meters,  and  then  begins  to  describe  some  im- 
provements made  in  recent  years  in  motor  meters. — Zeit.  f.  Belencht., 
November  10. 

Determining  the  Specific  Gravity  of  Liquids. — An  illustrated  de- 
scription of  a  new  "araeo-pyknometer"  devised  by  Raikow,  which 
enables  one  to  determine  the  specific  gravity  of  the  same  small 
quantity  of  a  liquid  easily  at  different  temperatures.  The  instrument 
is  a  modified  form  of  hydrometer ;  the  liquid  to  be  measured  is  placed 
in  it,  and  the  apparatus  is  then  floated  in  water  at  the  desired  tem- 
perature.— Ccntralblatt  f.  Accum.,  November  i. 

Telegraphy.  Telephony  and  Signals. 

Wireless  Telephony. — Collins. — An  illustrated  article  on  his  sys- 
tem of  wireless  telephony.  He  uses  long  electric  waves,  produced 
by  means  of  low-frequency,  high-potential  currents.  The  primary 
of  his  sending  induction  coil  is  in  series  with  the  transmitter,  battery, 
variator  and  key ;  the  terminals  of  the  transformer  are  connected  to 
the  earth  and  to  a  compensating  capacity ;  bridged  acl'oss  the  ter- 
minals of  the  secondary  is  a  Leyden  jar  condenser;  the  receiver  is 
formed  of  a  closed  circuit,  which  has  the  telephone,  a  single  dry  cell, 
and  the  secondary  of  a  transformer,  in  series ;  the  primary  of  the 
transformer  is  earthed  as  in  the  case  of  the  transmitting  secondary 
of  the  induction  coil.  He  succeeded  in  transmitting  speech  over 
three  miles,  the  articulation  being  clear  and  loud  enough  for  com- 
mercial purposes.  He  proposes  to  equip  vessels  with  his  system 
for  communication  with  the  shore. — Elec.  Rev.,  November  29. 

reference. 

Wireless  Telegraphy. — The  first  part  of  a  summary  of  some  recent 
wireless  telegraphy  patents.  The  first  is  a  patent  of  Prof.  Fleming 
and  the  Marconi  Company  for  an  apparatus  producing  electrical 
oscillations  of  very  high  frequency  and  also  great  energy,  for  the 
purpose  of  accomplishing  longdistance  wireless  telegraphy.  Another 
patent  of  the  same  inventors  relates  to  an  apparatus  designed  to 
overcome  the  danger  due  to  a  sudden  make  or  break  in  the  primary 
circuit  of  an  alternating-current  transformer.  Another  patent  to 
Fleming  relates  to  apparatus  designed  to  obviate  the  opening  and 
closing  of  the  primary  circuit  in  order  to  cut  up  the  trains  of  waves 
into  signals.  Another  patent  of  the  Marconi  Company,  which  is 
described  relates  to  a  device  to  syntonize  or  tune  the  transmitting 
and  receiving  apparatus  to  each  other,  so  that  signals  cannot  be  re- 
ceived by  any  other  instrument;  this  method  has  already  been  re- 
ferred to  in  the  Digest.  A  patent  of  Blondel's  system  with  mono- 
telephones  is  then  discussed  at  length. — Lond.  Elec.  November 
14,  21. 

Miscellaneous. 

references. 
Fused  Quarts. — An  illustrated  description  of  chemical  apparatus 
which   is  now  made  commercially   of  fused  quartz.     The  price   is 
still  rather  high.     It  is  said  that  such  apparatus  can  be  heated  up 
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to  about  1,400'  C,  without  having  their  shape  changed.— Z«/.  /. 
Elektrochemie,  November  13. 

EUctric  Kitrh^H—CohtUAS.—An  illustrated  article  describing 
elect-  kitchen.-  ,  December. 

Bi  ..AND. — A  ,  al  sketch  with  portrait 

of  George  W  e»tinghou»e. — CassUr'i  M^ig.,  December. 


Maximum  Demand   Indicator. 


New  Book. 


Natio.val  i£i,txTKi<.  Light  .\s.s(x;iation.  Twenty-fifth  Convention, 
Cincinnati,  C)hio,  May  ^o,  21.  22,  1902.  New  York :  James  Kemp- 
stcr  Printing  Company.  720  pages,  illustrated. 
A«  a  contribution  to  technical  literature,  \\\t  present  volume  of 
the  Froccedinns  of  the  National  Electric  Light  Association  is  by  far 
the  most  v:iliiable  of  the  scries  to  date.  In  lact,  in  this  respect  it 
comparts  favorably  with  any  of  the  volumes  of  the  Transactions  of 
the  American  Institute  of  Electrical  Engineers,  with  the  advantage 
that  all  of  the  material  is  of  an  essentially  practical  character.  The 
increased  value  lies  largely  in  the  "Qiustion  Box"  department,  which 
rovers  i6j  pages,  and  includes  con'^idtration  of  71  questions  and 
answers  relating  to  matters  of  practical  interest  to  the  central 
station  man.  In  the  entire  range  of  electrical  literature  we  know  of 
no  contribution  to  the  operative  side  of  electrical  engineering  that 
compares  at  all  with  that  here  given  in  intrinsic  value. 

The  other  contents  are  with  some  few  exceptions  also  of  live  in- 
trr«  si  and  highly  practical  in  character.  The  most  notable  contri- 
Iniiiuns  are  the  several  papers  and  discussions  on  rates,  on  lamp 
<fficicncy  from  the  operative  standpoint  and  on  polyphase  distribu- 
tion in  cities.  Other  papers  of  intrinsic  value  are  on  protection  of 
louK -distance  transmission  lines,  meters,  liquid  fuel  and  220-volt 
lamps  Prof.  Mathews'  annual  report  of  work  on  arc  lamp  pho- 
tometry forms  another  contribution  of  the  highest  value  to  this  sub- 
ject. The  association  is  to  be  congratulated  that  in  carrying  out  its 
purposes  as  a  body  of  central  station  men  banded  together  for  busi- 
ness purposes,  it  shoi'ld  at  the  same  time  be  a  source  of  such  excellent 
■  iinlributiims  ip  technical  literaiure. 


Dircctorv  of  Electrical  Societies,  Etc. 

Amehicam  iNSTtTUTC  OF  Ei.FCTRiCAL  Encinf.ers.  Secret.nry.  Ralph 
\V.  Pope,  osJ-iberty  Street.  New  York.  Meetings :  December  19th. 
"Braking  ann  Traction  Brakes,"  J.  D.  Keiley  and  R.  A.  Parke;  Janu- 
ary   J.vl,    loojt.    "Telephone    Exchnnges";    February    27th.    "Railwns 


The  accompanying  illustration  shows  a  new  type  of  maximum 
demand  indicator,  which  recently  has  been  very  largely  adopted 
by  English  central  stations.  The  inventor  is  Mr.  E.  B.  Schatt- 
ner,  whose  name,  is  well-known  in  connection  with  the  art  of 
electric  meters.  The  instrument  is  manufactured  by  the  Schatt- 
ncr  Electricity  Meter  Company,  Upper  Street,  Islington,  London. 

The  instrument  is  extremely  simple  in  construction,  and  con- 
sists essentially  of  a  metallic  frame  pivoted  at  the  center,  and 
carrying  at  one  end  a  cylindrical  iron  core  entering  a  solenoid, 
and  at  the  other  end  a  glass  tube  and  scale.  As  will  be  seen 
from  the  engravings,  one  part  of  the  glass  tube  is  bent  to  the 
arc  of  a  circle  concentric  with  the  pivot  of  the  frame.  The  tube 
contains  a  number  of  steel  balls,  and  is  filled  with  glycerine  or 
oil. 

When  current  is  passing  the  core  is  sucked  into  the  solenoid, 
and  the  frame  is  tilted  to  the  right  of  its  pivot;  any  balls  to  the 
right  of  the  highest  point  of  the  curved  portion  of  the  tube  then 
slowly  slide  down  and  pass  around  the  bend  into  the  lower  limb 
of  the  tube,  where  they  remain.  If  at  any  time  the  frame  is 
tilted  by  the  solenoid  still  further  to  the  right,  one  or  more 
additional  balls  will  be  caused  to  descend  into  the  tube.  Con- 
sequently, when  the  meter  is  to  be  read,  it  is  merely  necessary 
to  couui.  tht  balls  contained  in  this  tube  in  order  to  determine 
the  maximum  current  that  flowed  in  the  period  since  the  meter 
was  last  set. 

The  tube  is  filled  with  oil  or  glycerine,  the  viscosity  of  which 
determines  the  speed  at  which  a  ball  passes  through  the  curved 
portion  of  the  tube.  A  time  element  is  thus  introduced  which 
prevents  a  ball  descending  into  the  lower  limb  if  the  higher  cur- 
rent is  merely  momentary,  .\ccording  ,to  the  viscosity  of  the 
oil  chosen,  this  leewaj'  may  varj*  from  less  than  a  minute  to  ten 
or  more,  and  the  time  element  can  be  made  still  larger  by  the 
use  of  glycerine  as  the  fluid  in  the  tube.  Changes  in  the  tem- 
])crature  of  the  fluid  merely  act  to  change  this  time  element,  in 
the  selection  of  which  there  is  considerable  latitude.  The  balls, 
which  are  of  steel  and  highly  polished,  are  of  the  same  type  as 
those  used  in  bicycle  bearings. 

The  upper  part  of  the  sector  carrying  the  tube  is  graduated, 
and  ill  reading  the  sector  is  moved  so  that  the  end  of  the  line  of 
the  balls  remaining  in  the  curved  tube  comes  below  a  point  pro- 
jecting down  from  the  case,  when  the  maximum  amperes  that 
had  passed  in  the  circuit  can  be  read  off  on  the  scale.  There  may 
.  '  ■    T  r  J  r;n!((l  ■  n  tie     >--\    n  tnblc  giving  the  charging  rates. 


MwiMl    \l      I>1M\M>     iNKIlATOr. 


Iiain  Lighting,"  Win.  L.  Bliss.  Lamar  Lyndon  and  ;\.  J.  Famsworth : 
March  27th.  •'High-Tension  Lines."  Ralph  D.  Mcrshon ;  April  24th, 
Tendencies    of    Central    Station    Development,"    H.    A.    Lirdner, 
Philippe  Torchio  and  Peter  Junkcrsfeld. 

AssotMATioN  OF  EiMsoN   lu.uuiNATiNc  CoxiPANtES.  Secretary.  W 
H.  Johnson,  Philadelphia,  Pa. 

Canadian   Elkctrical  Association.  Secretary.  C    H.   Mortimer, 
Toronto,  Ont.     Next  meeting.  Toronto.  Oni.,  1903. 


The  tube  is  supjiortcd  in  the  sector  by  three  light  wire  clips; 
to  reset,  the  tube  is  rcmovd  and  tilted  until  all  the  halls  are  re- 
turned to  the  curved  portion,  when  it  is  reclipped  in  the  frame. 
The  coils  of  the  solenoid  are  so  wound  as  to  give  as  nearly  as 
possible  a  uniform  pull,  and  the  range  of  the  pull  is  such  that 
one  ball  goes  down  for  every  quarter  of  an  ampere  in  the  mid- 
dle of  the  scale,  and  for  everV  half  ampere  on  the  remainder 
of  the  scale.  To  set  the  scale  to  zero,  there  is  an  adjustable  weight 
on  an  arm  projecting  from  the  pivoted  frame. 


December  13,  1902. 
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Transposition  of  Line   Wires. 


R.  E.  Gallaher  was  appointed  delegate  to  the  National  Board  of 
Managers,  which  convenes  at  Cincinnati  in  March. 


The  method  of  transposing  telephone  and  other  line  wires  in  gen- 
eral use  at  present  consists  in. cutting  in  on  the  cross-arm  or  pole. 
The  materials  used  for  such  a  transposition  are  two  full  and  six 
half  sleeves,  two  transposition  pins,  two  pairs  of  transposition  in- 
sulators and  about  six  feet  of  wire.  When  it  becomes  necessary  to 
renew  cross-arms  or  poles,  the  transposition  has  to  be  cut  out  and 
then  replaced,  while  it  often  occurs  that  linemen  working  on  poles 
step  on  a  transposition,  thereby  causing  a  short  circuit  on  the  line 
which  is  often  difficult  to  locate. 

In  a  patent  recently  granted  to  James  O'Brien  and  John  Mattmore, 
of  12  Burgher  Avenue,  West  Brighton,  Staten  Island,  New  York, 
it  is  claimed  that  these  disadvantages  are  obviated  by  a  system 
whereby  the  transposition  is  cut  in  at  a  pole  and  then  by  the  aid  of  a 
rope  is  moved  to  any  desired  point  between  the  poles. 

The  material  used  for  a  transposition  consists  merely  of  three  full- 
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METHOD    OF    TRANSPOSING    LINE    WIRES. 

connector  sleeves  and  a  short  piece  of  wire.  There  is  by  this  method 
no  interference  in  renewing  cross-arms  or  poles  nor  in  pulling  up 
slack  wires,  and  danger  of  short-circuiting  the  line  at  the  transpo- 
sition is  obviated.  The  principles  of  the  method  are  plainly  indicated 
in  the  accompanying  illustration. 


'  Annual  Meeting  of  Electrical  Trades'  Society. 


The  seventh  annual  meeting  of  the  Electrical  Trades'  Society 
was  held  at  the  Astor  House,  New  York,  December  9th.  The  presi- 
dent's address  and  the  reports  of  the  secretary  and  treasurer  showed 
the  society  to  be  in  a  very  flourishing  condition.  It  was  decided  that, 
beginning  with  next  year,  the  annual  meeting  will  be  held  in  the 
evening  and  will  be  followed  by  a  dinner,  thus  blending  the  business 


New  Hand  Microtelephone. 


MICROTELEPHONE. 


This  instrument  is  intended 
for  use  in  place  of  an  ordinary 
desk  telephone  or  where  a  hand 
telephone  is  desired.  It  is 
made  up  in  the  best  possible 
manner  and  can  be  wired  for 
use  on  any  system.  It  is  fitted 
with  hard  rubber  handle,  hard 
rubber  mouthpiece,  long-dis- 
tance transmitter,  bipolar 
watchcase  receiver  in  nickeled 
bronze  shell,  silk  conductor 
cord,  and  terminal  block,  on 
which  is  mounted  the  induction 
coil.  In  the  type  shown,  a 
presser  switch  in  the  handle  is 
arranged  to  do  all  the  necessary 
switching,  thus  doing  away 
with  a  hook  switch,  as  used  in 
other  types  of  instruments. 

A  similar  form  has  no  switch 
in  the  handle,  the  necessary 
switching  being  done  by  means 
of  a  hook  switch  on  which  the 
hand  microtelephone  is  hung 
when  not  in  use.  This  appara- 
tus is  being  put  on  the  market 
by  the  Connecticut  Telephone 
&  Electric  Company,  of  Meri- 
den,  Conn. 


A  New  Telephone  Hook-Switch. 

In  Figs.  I  and  2  are  shown  two  perspective  viev.-s  of  a  new  hook- 
switch  recently  placed  on  the  market  by  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Company,  of  Chicago.  The  hook  is  of  the  long 
lever  type  and  mounted  on  a  heavy  brass  frame  fastened  with  bolt  and 
nut.  The  hook  lever  forms  no  part  of  the  circuit,  but  all  contacts  are 
made  by  the  springs  mounted  upon  the  lug  on  the  side  of  the  frame, 
as  shown.  The  downward  movement  of  the  hook  causes  a  hard- 
rubber  insulated  pin,  attached  to  the  lever,  to  be  drawn  in  between 
the  springs,  thus  disengaging  the  springs  and  breaking  contact,  as 
shown  in  Fig.  2,  and  making  contact  when  the  hook  is  released,  as 
in  Fig.  I.  A  stop  is  provided  at  the  lower  edge  of  the  frame  to 
prevent   the   downward  movement   of  the  lever,   below   the  proper 


FIGS.    I    AND  2. — TELEPHONE   HOOK-S  .VITCH. 


and  social  sides  very  agreeably.  A  committee  composed  of  J.  H. 
Dale,  J.  J.  Gorman  and  R.  E.  Gallaher  was  appointed  to  promote 
the  success  of  this  new  procedure.  The  officers  elected  for  the  en- 
suing year  were  H.  A.  Reed,  president;  J.  H.  Dale,  vice-president; 
A.  P.  Eckert,  secretary  and  treasurer;  and  the  following  directors: 
F  V.  Bennis,  R.  E.  Gallaher,  J.  P.  Marshall,  J.  J.  Gorman,  and  H.  R. 
Shwartz. 


point.  The  springs  are  made  of  German  silver  of  good  length,  and 
all  contacts  are  pure  platinum;  pure  hard-rubber  strips  are  used  to 
insulate  the  springs  from  each  other  and  the  frame.  At  the  top  of 
the  lug,  upon  which  the  springs  are  mounted,  is  fastened  a  strip 
of  hard  fibre  with  the  front  edge  slotted,  through  which  the  wires 
are  brought  down  to  the  springs,  thus  keeping  them  separated  and 
reducing  the  chances  of  short-circuiting  to  a  minimum. 
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Increase  of  Traction  by  Magnecism. 


I'revioiw  mtnrion  has  been  made  in  these  columns  of  experiments 
carried  on  for  ast  by  A.  A.  Honey,  of  Tacoma,  Wash., 

,,    ■nr'rr-<p  •»  '-en  car  wheels  and  rails  by  means  of 

Mr,    H'  'Timents    have   been    so   suc- 

:-any  has  L  d,  with  headquarters  at  Chi- 

tago,  inr  efjiiipprng  electric  cars  and  iocoraotives  with  apparatus  for 
incrca-)ci«  traction.  On  a  fifteen-ton,  double-truck  car  at  Seattle, 
Mr,  Honey's  latent  apparatus  increases  the  traction  between  wheels 
and  raiU  350  per  cent.,  with  an  expenditure  of  25^2  hp  of  electrical 
enerRy.  The  imix)rtance  of  this  to  electric  roads  in  the  way  of  in- 
braking  power  on  a  slippery  rail  can  hardly  be  overes- 

li  aUo  has  an  important  application  in  increasinp;  the  traction  of 
locomotives,  both  steam  and  electric,  because  by  so  increasing  the 
traction  of  a  locomotive,  it  greatly  increases  the  useful  work  which 
the  locomotive  c;in  perform,  because  the  work  done  by  most  loco- 
motives is  limited  by  their  traction  in  starting  a  train. 

The  magnetic  effects  produced  are  somewhat  remarkable.  An 
idler  wheel  is  used  on  the  rail  just  outside  the  car  wheel  for  com- 
pleting the  magnetic  circuit  from  car  wheel  to  rail  and  back  to  the 
truck  frame  or  axles.  The  idler  is  carried  on  an  arm,  one  end  of 
which  has  a  bearing  on  the  axle  just  inside  the  car  wheel.  This 
»rm  has  the  magnetizing  wire  wound  upon  it.  The  Magnetic  Equip- 
ment Company,  of  Chicago,  controls  the  patents  on  the  apparatus 
and  is  abort  to  go  ahead  with  the  manufacture  of  it  on  a  large  scale. 


A  Countershaft  Geared  Motor. 


OfAKH"    .MKHIK 


With  liic  incriaMiig  tendency 
toward  the  direct  application  of  elec- 
tric motors  for  machines  requiring 
power  in  any  considerable  amount, 
conditions  often  require  the  direct 
attachment  of  the  motor  to  a  slow- 
running  shaft.  In  many  such  cases 
it  is  desirable  to  make  the  whole 
speed  reduction,  or  at  least  a  consid- 
erable part  of  it,  at  the  motor  itself. 
The  easiest  way  of  accomplishing 
this  is  by  the  use  of  a  motor  having 
the  countershaft  as  a  part  of  the 
machine.  The  cut  herewith  shows  a  type  of  motor  for  this  purpose 
11  manufactured  by  the  Crocker-Wheeler  Company,  of  Ampere,  N.  J. 
The  motor  possesses  certain  features  of  the  standard  semi-in- 
closed machine,  a  prominent  one  of  which  is  the  ability  to  revolve 
the  end  plates  one-quarter  or  one-half  revolution,  retaining  the  oil 
wells  beneath  the  shaft  in  case  the  motor  is  semi  or  completely 
inverted.  The  support  for  the  countershaft  bearings  is  part  of  the 
motor  frame,  and  being  placed  near  the  base  of  the  motor,  gives  great 
rigidity  to  the  countershaft.  It  will  be  noticed  that  each 
end  of  this  support  has  projecting  lugs  for  holding 
down  bolts,  which  permit  of  a  very  solid  attachment  for 
the  entire  frame  of  the  machine.  It  is  po'^sible  to  give 
a  speed  rctluction  as  high  as  8  to  ».  The  above  motor 
has  met  with  great  success  wherever  used,  as  it  pos- 
sesses those  features  most  needed  in  the  work  for  \\h\rh 
it  is  intended,  namely,  compactness  and  strength 


Enameled   Steel  Lamp  Shades. 


will  never  be  any  necessity  of  taking  the  cluster  apart  to  renew  th^ 
broken  shade.  The  shade  can  be  tapped  with  a  standard  pipe  thread 
sc  that  it  can  be  screwed  directly  to  the  iron  pipe  of  a  fixture. 


The  Butler  Drill  Chuck. 


We  illustrate  herewith  a  new  drill  chuck  which  has  recently 
been  placed  on  the  market  by  the  Butler  Chuck  Company. 
Greenfield,  Mass.  This  chuck  differs  in  construction  and  prin- 
ciple from  any  heretofore  made,  and  the  results  obtained  from 
its  use  are  said  to  be  very  satisfactory.  Its  distinctive  feature 
is  the  enormous  grip  which  is  obtained  upon  the  drill  or  other 
tool  it  is  holding. 

'  Fig.  I  shows  the  chuck  in  two  sections,  with  the  working  parts 
exposed.  It  consists  of  an  arbor  sleeve,  cap,  plug  and  three 
jaws.  The  arbor  and  sleeve  appear  at  the  left,  the  cap,  plug 
and  jaws  at  the  right  in  Fig.  i.  The  arbor  or  shank  can  be 
turned  to  any  taper  desired.  The  end  of  the  arbor,  or  that  por- 
tion which  enters  the  knurled  sleeve,  has  on  its  surface  a  right- 
hand  thread.  The  center  of  the  arbor  is  bored  and  tapped  to 
receive  the  left-hand  threaded  plug  corresponding  to  the  thread 
on  the  surface.  Around  the  arbor  revolves  the  knurled  sleeve 
to  which  is  rigidly  attached  the  conical  cap.    The  sleeve  and  cap 


FIG.    I. — DRILL  CHUCK. 

work  together,  except  when  assembling  or  dismantling  the 
chuck.  Within  the  conical  cap  are  three  oblique  converging 
channels  which  guide  and  support  the  jaws.  Above  the  cap, 
in  Fig.  I,  is  shown  the  left-hand  threaded  plug,  on  the  lower 
face  of  which  are  three  horizontal  converging  channels,  in  exact 
relation  to  those  in  the  cap  and  into  which  are  placed  the  upper 
flanges  of  the  jaws. 

The  jaws  are  wedge  shape  forgings,  on  the  back  and  top  of 
which  are  circular  flanges  to  correspond  with  the  channels  in 
the  cap  and  plug.  When  the  chuck  is  assembled,  the  plug  is 
screwed  into  the  arbor  and  the  sleeve  screw  ed  firmly  to  the  cap. 
Thus  by  revolving  the  body  of  the  chuck  to  the  right,  it  travels 
up  the  arbor  at  the  same  time  the  plug  travels  down  into  the 


The  Federal  Electric  Company,  of  Chicago,  which  manufactures 
electric  signs  of  enameled  steel,  has  been  so  impressed  with  the 
strength  and  fine  appearance  of  the  white  enameled  steel  ware  used 
in  its  sign  work,  that  it  is  now  oflFering  lamp  shades  of  the  same 
ware.  The  enamel  is  of  the  highest  grade,  giving  a  surface  fully 
equal  to  porcelain.  These  shades  are  especially  applicable  to  electric 
cars,  and  places  where  a  porcelain  shade  is  liable  to  be  broken. 
When  used  with  a  car  cluster,  which  involves  the  removal  of  the 
cluster  befor?  the  shade  can  be  removed,  they  are  especially  de- 
sirable,  because    they    are    practically   indestructible,    so    that   there 


KK.     2. — DRILL  CHUCK. 

cap.  forcing  the  jaws  out  with  just  half  the  revolutions  usually 
required,  also  confining  the  travel  of  the  body  to  a  very  short 
distance.  The  friction  rc";ls  on  the  plug,  which  is  of  small  di- 
ameter, and  the  grip  of  the  hand  in  tightening  the  chuck  is  great- 
ly multiplied  through  the  differential  screw.  By  the  aid  of  this 
same  feature  the  resistance  of  the  work  continually  tends  to 
tighten  the  grip.  The  chuck  is  made  of  steel  throughout,  such 
parts  being  -hardened  as  are  subject  to  severe  wear. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Time  money  was  decidedly 
firmer,  with  small  offerings,  closing  at  6  per  cent,  for  all  dates,  with 
a  commission  in  addition  in  some  cases.  The  stock  market  was  dull 
and  heavy  in  tone,  owing  to  the  renewed  high  rates  for  both  call  and 
time  loans.  Little  interest  was  taken  in  the  market  by  the  public. 
The  traction  stocks  receded  after  showing  strength  on  exaggerated 
reports  about  the  scope  of  the  Manhattan  deal.  The  latter  sold  off 
in  spite  of  the  declaration  of  a  dividend  which  puts  the  stock  on  a 
6  per  cent,  basis,  and  the  action  of  the  directors  in  reference  to  a 
forthcoming  issue  of  rights  to  the  present  stockholders.  The  indus- 
trials were  dull  and  generally  heavy,  although  United  Steel  stocks 
held  fairly  well.  Amalgamated  Copper  was  sold  by  Boston  houses 
on  statements  that  there  is  a  renewed  accumulation  of  the  metal  in 
the  hands  of  producers.  Li  Brooklyn  Rapid  Transit  208,645  shares 
were  sold  at  prices  ranging  from  64  to  67^,  closing  at  64 J4.  a  net 
gain  of  ^  point.  Met.  St.  Ry.  closed  at  139^,  a  net  loss  of  5^,  after 
having  reached  145%,  the  closing  figure  being  but  J4  point  above 
the  lowest  of  the  week.  Manhattan  lost  8^4  points  net,  closing  at 
^47%,  one-quarter  point  above  the  lowest  figure,  the  highest  being 
157^-  General  Electric  was  dull,  closing  at  176J4,  a  net  loss  of  2]4 
points.  Westinghouse,  both  issues,  was  inactive,  closing  at  200  for 
the  common  and  206  for  pfd.,  being  net  losses  of  6  and  2  points  re- 
spectively. Western  Union  dropped  54  point  net,  closing  at  87^. 
Following  are  the  closing  quotations  of  December  9. 


Dec.  2. 

American  Tel.   &  Cable..   89 
American    Tel.    &   Tel...  159 

American    Dist.   Tel 35 

Brooklyn    Rapid   Transit.   645^ 

Commercial    Cable     170 

Electric     Boat     20 

Electric    Boat    pfd 37 

Electric   Lead  Reduc'n..      3^4 

Electric   Vehicle    4 

Electric   Vehicle   pfd....    11 


NEW 
Dec.  9. 

88 

160 
34 
64}^ 


37   , 
3/2 


YORK. 

Dec.  2.  Dec.  9. 

General   Electric   177  178 

Hudson    River    Tel —  — 

Metropolitan    St.   Ry....i4i^  139^4 

N.   E.    Elec.  Veh.  Trns..        ^  — 

N.  Y.   &  N.   J.   Tel 162  163 

N.   Y.    E.   V.   T.    Co....  —  10 

Tel.    &    Tel    Co.    Am —  — 

Western  Union  Tel 87  M  87^ 

Westinghouse    Com 200  :9s 

Westinghouse    pfd 205  200 


American  Tel.  &  Tel 
Cumberland  Telephone 
Edison    Elec.     Ilium....  — 

General    Electric    I78j4 

Western    Tel.    &   Tel — 


BOSTON 
Dec.  2.  Dec.  9 

.   —  126 


25 


Dec.  2. 
Western  Tel.   &  Tel.  pfd  — 
Mexican  Telephone   ....     2 
New    Eng.   Telephone. ..  137 

Westinghouse     loi 

Westinghouse  pfd   102 


Dec.  9. 
98  >i 


Dec.  2. 

Phila.  Traction    973A 

Phila.    Electric    SJi 

Pa.   Elec.   Vehicle    — 

Pa.    Elec.    Vehicle    pfd..  — 


PHILADELPHIA. 
Dec.  2.  Dec.  9. 

American    Railways 52J4       — 

Elec.  Storage  Battery...   79  79 

Elec.    Storage    Bat'jr  pfd  —  — 

Elec.   Co.  of  America...     9^         gyi 

CHICAGO. 

Dec.  2.  Dec.  9.                                                 Dec.  2. 

Central  Union  Tel —  —         National  Carbon  pfd.... 100* 

Chicago    Edison    175  —         Northwest    Elev.    Com..   — 

Chicago    City    Ry 211  208^      Union    Traction    14J4 

Chicago  Tel.   Co —  —         Union  Traction  pfd  ....   45 

National  Carbon   30*  26 

*  Asked. 


Dec.  9. 

97V4 

8 'A 


Dec.  9. 
97 

13^ 
4S 


DIVIDENDS. — The  directors  of  the  General  Electric  Company 
have  declared  a  regular  quarterly  dividend  of  $2  per  share  upon  the 
common  stock,  payable  Jan.  15.  Chicago  Telephone  Company  has 
declared  the  regular  quarterly  dividend  of  2j/^  per  cent.,  payable 
Jan.  2.  The  directors  of  the  Commercial  Cable  Company  have  de- 
clared the  regular  quarterly  dividend  of  1^4  per  cent,  and  an  extra 
dividend  of  i  per  ^..ent.,  payable  Jan.  2.  The  directors  of  the  Manh.it- 
tan  Railway  Company  met  last  week  and  increased  the  dividend  on 
the  stock  from  4  to  6  per  cent,  by  the  declaration  of  a  quarterly  div- 
idend of  1J/2  per  cent.,  as  compared  with  payments  of  i  per  cent, 
each  quarter  since  1896.  From  1891  to  that  time  6  per  cent,  per  an- 
num had  been  paid.  The  directors  of  the  Detroit  United  Railway 
Company  have  declared  the  regular  quarterly  dividend  of  i  per 
cent,  on  the  capital  stock,  payable  Jan.  3. 

GENERAL  ELECTRIC— Previous  to  the  declaration  of  the  reg- 
ular dividend  of  $2  per  share  on  General  Electric,  a  few  days  ago 
there  were  rumors,  says  the  Wall  Street  Journal,  that  an  increase  in 
the  rate  might  be  looked  for.  It  is  now  rumored,  notwithstanding 
that  no  such  action  was  th  n  taken,  that  the  stock  is  not  unlikely  to  be 
put  on  a  10  per  cent,  basis  three  months  hence.  Insiders  discourage 
all  such  expectations.  Among  people  in  touch  with  the  company's 
affairs  it  is  said  that  while  business  is  fully  up  to  the  limit  of  the 
company's  capacity,  and  while  profits  are  satisfactory,  the  latter  are 
not  quite  as  large  as  they  might  be,  nor  as  large  as  it  was  estimated 


they  would  be,  at  the  time  \shen  taken.     Large  increases  in   wages 
is  a  main  reason  assigned. 

STOCK  EXCHANGE  TELEPHONES.— When  the  New  York 
stock  exchange  moves  into  its  new  building,  members  will  be  taxed 
for  the  privilege  of  having  a  private  telephone  booth  on  the  floors 
of  the  exchange.  This  is  an  innovation,  as  heretofore  there  was  no 
tax,  except  $50  a  year  for  the  telephone  boys'  card.  Hereafter,  how- 
ever, the  members  will  have  to  pay  a  tax  ranging  from  $350  to  $100 
a  year  according  to  the  place  of  the  booth.  Members  have  received 
a  notice  from  the  governing  committee  requesting  them  to  make 
application  for  booths,  giving  a  diagram  of  the  booths,  and  the  price 
for  the  various  situations. 

INDIANA  LIGHT  AND  TROLLEYS.— The  Indiana  Company, 
capital  $1,000,000,  with  $500,000  paid  in,  filed  papers  of  incorporation 
last  week  in  New  Jer.-ey  to  construct  railways  and  electric  light 
plants  in  Indiana.  The  incorporators  are  Thomas  Dolan,  Randall 
Morgan,  Franklin  H.  MaoMorris,  Clinton  N.  Latourette  and  George 
H.  Martin.     Most    of  these  incorporators  are  Philadelphians. 

ILLINOIS  ELECTRIC  VEHICLE.- The  liquidation  committee 
of  the  Illinois  Electric  Vehicle  Transportation  Company,  at  Chicago, 
has  arranged  to  wind  up  the  affairs  of  the  company  by  the  payment 
of  $1.50  per  share  to  the  stockholders.  The  par  value  of  the  shares 
was  $5  each.  About  $260,000  was  recovered  from  the  total  invest- 
ment. 

CHICAGO  EDISON  STOCK.— To  meet  cost  of  general  improve- 
ments, the  Edison  Company  will  issue  $2,276,901  new  stock  at  once  to 
shareholders  at  par.  This  will  leave  $133,429  in  the  treasury.  Pay- 
ments will  be  made  in  four  installments  on  Feb.  2,  May  i.  Aug.  i, 
and  Nov.  i.    This  raises  the  total  capital  of  the  company  to  $9,866,000. 

DETROIT  EXTENSIONS.— Directors  of  the  Windsor,  Sand- 
wich &  Amherstburg  Electric  Railway,  controlled  by  the  Detroit 
United  Railways  Company,  have  authorized  a  $600,000  mortgage 
to  secure  an  issue  of  5  per  cent,  bonds  to  be  applied  to  the  completion 
oi  the  system  from  Sandwich  to  Amherstburg. 

PARIS  GAS  AND  ELECTRIC— A  corporation  intended  to  ab- 
sorb all  the  gas  and  electric  companies  of  Paris  is  being  formed,  it 
is  stated,  by  A.  N.  Brady  and  W.  C  Whitney.  The  capital  of  the 
corporation  will  be  $50,000,000,  with  the  stock  about  equally  divided 
between  American  and  French  capitalists. 

NEW  YORK  &  QUEENS  ELECTRIC— Application  has 
been  made  to  the  New  York  Stock  Exchange  to  list  New  York  & 
Queens  Electric  Light  &  Power  Company  $342,000  additional  first 
cons,  mortgage  bonds  of  1930. 

HUDSON  RIVER  POWER.— A  Saratoga  dispatch  announces 
that  the  Hudson  River  Power  Company  will,  on  Dec.  23,  consider  a 
proposition  to  increase  its  capital  stock  from  $2,000,000  to  $5,000,000. 

SIEMENS  &  HALSKE  COMPANY,  of  Germany,  has  taken 
up  for  the  whole  of  Europe  the  Pupin  "loaded"  telephone  cable  pat- 
ents owned  here  by  the  American  Bell  telephone  interests. 

Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— The  advent  of  seasonable  winter 
weather  has  stimulated  trade  in  winter  goods,  and  retail  trade  in 
general  has  assumed  its  usual  seasonable  aspect.  Cold  .veather  from 
now  out  is  needed  to  insure  the  large  movement  of  com  expected, 
as  the  result  of  active  export  and  home  demand.  Bradstrect's 
summarizes  the  trade  conditions  as  follows:  "The  year's  approach- 
ing end  finds  prices  well  up  to  the  highest  point  in  eighteen  months, 
though  meats,  an  important  elemp  ^.t  in  food  supplies,  are  steadily 
declining  on  good  receipts.  November  bank  clearings  showed  small 
gains  over  the  same  month  last  year,  no  doubt  being  curtailed  by 
mild  weather  limiting  crop  movement  and  retail  trade,  but  the  1902 
total  (eleven  months)  is  now  only  half  of  i  per  cent,  below  1901, 
with  p'ospects  that  the  deficiency  will  be  more  than  made  up  in 
December.  Business  failures  are  smaller  than  a  year  ago  in  num- 
ber and  much  smaller  in  liabilities,  and  the  year  to  date  shows  the 
smallest  number  for  ten  years  past.  The  efforts  of  the  railroads  to 
break  the  freight  blockade  have  been  partially  successful,  and  the 
situation,  here,  at  least,  is  mitigated,  though  not  entirely  relieved, 
with  the  result  that  fuel  supplies  are  larger  and  industry  surer  of 
being  uninterrupted  than  for  some  time  past.  Railway  gross  earn- 
ings thus  far  reported  for  November  are  heavily  in  excess,  at  least 
10  per  cent.,  of  the  same  month  a  year  ago.  Next  to  the  expecta- 
tions, already  partly  realized,  that  an  enormous  holiday  business  will 
be  done,  the  most  notable  feature  is  the  practicar  unanimity  of  opin- 
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ion  that  a  large  ^  .     is  in  prospect,  ground  for  this  being 

lurniihcd   Lv  th-r  v  'i    volume   of   such   business  already 

booked.  ^"''"  '"  ^^*  ^'^^  *^^  *-*^™ 

export*,  ^       '  '^  ^^^^''  fifteen  months  of 

scarcity,  high  prices  and  tnflmg  shipmcnis."  Iron  trade  conditions 
are  quieter,  «n  keeping  with  seasonable  changes.  Foundry  iron  is 
slightly  lower  for  next  month's  delivery.  Increased  furnace  capac- 
ity would  seem  to  guarantee  more  liberal  supplies  of  iron  next 
spring,  and  there  would  really  seem  no  real  chance  for  foreign  iron, 
in)ports  of  which  for  October  were  smaller  than  for  September, 
while  exports  were  larger,  a  significant  indication  of  the  foreshad- 
owed change  in  foreign  trade  currents.  Steel  rails  arc  still  actively 
in  demand.  Hardware  is  still  quite  active,  a  feature  being  liberal 
ordering  for  next  spring's  delivery.  Among  the  other  metals,  tin 
and  copper  are  stronger.  Prices  of  copper  here  advanced  as  a 
result  of  the  advance  on  the  London  market.  Quotations  are  nor- 
mal. Lake  being  ii-SOC.;  electrolytic  and  casting  stock  li^c  ;  Stan- 
dard iisoc.  The  exports  of  the  metal  for  November  aggregated 
10,520  tons,  which  is  the  smallest  for  any  month  this  year,  so  far. 
The  business  failures  for  the  week  ended  December  4,  as  reported 
by  liradstreefs,  numbered  185.  as  against  182  the  previous  week 
and  237  the  same  week  last  year. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY  has 
about  completed  the  erection  of  the  largest  and  most  modern  plant 
in  this  country  for  rollmg  copper  rods,  drawing  all  sizes  and  shapes 
of  bare  wire  and  insulating  weatherproof  wires  and  cables.  This 
plant  is  an  addition  to  its  large  underground  cable  factory  and  rub- 
ber insulated  wire  and  cable  factory  at  Perth  Amboy,  N.  J.  The  rod 
mill  was  started  successfully  on  November  25  and  the  wire  mill 
will  be  in  full  operation  immediately.  The  company  is  prepared  to 
furnish  bare  rods  and  wire  in  any  quantities,  the  capacity  of  the  rod 
mill  being  3.000,000  lbs.  per  month  and  the  wire  mill  2,000,000  lbs. 
single  turn.  The  weatherproof  factory  will  be  in  full  operation  by 
Feb.  I,  1903,  with  a  capacity  of  500,000  lbs.  of  wire  and  cables  per 
month  working  single  turn.  The  sales  department  staff  has  been 
largely  added  U>  on  account  of  this  new  departure  and  the  general 
increase  of  business.  The  general  sales  department,  with  headquar- 
ters in  Pittsburg,  together  with  the  branch  office  managers  at  New 
York,  Philadelphia  and  Chicago,  remain  the  same.  Mr.  A.  B. 
Saurnian.  who  has  represented  the  company  in  Boston  for  the  past 
few  years,  goes  to  San  Francisco,  where  he  is  associated  with  Mr. 

C.  F.  Sloane,  the  Pacific  Coast  sales  agent  of  the  company;  Mr. 
Saurmnn  devoting  his  attention  exclusively  to  the  interest  of  the 
company  on  the  coast.  The  Boston  office  is  now  in  charge  of  Mr. 
Frank  Clarke  Cosby,  formerly  the  representative  in  St.  Louis.  The 
New  York  office  force  is  augmented  by  the  presence  of  Mr.  H.  P. 
Kimball,  formerly  with  the  Williamsport  Electric  Company.  Mr. 
R.  M.  Hirst,  for  several  years  connected  with  the  Philadelphia  of- 
fice, will  devote  most  of  his  time  to  the  trade  in  that  territory. 
The  Pittsburg  office  will  have  two  men  constantly  on  the  road; 
Mr.  A.  A.  Anderson,  who  has  been  with  th.it  office  for  several  years, 
and  Mr.  McBride,  formerly  with  the  Pittsburg  Reduction  Com- 
pany. Mr.  J.  R.  Wiley  nt  the  Chic.Tgo  office  will  be  assisted  by  Mr. 
E.  J.  Pict/cker.  formerly  with  the  American  Steel  &  Wire  Company. 

THE  CROCKER-WHEELER  COMPANY,  Ampere.  N.  J.,  hns 
included  among  its  shipments  of  engine  type  generators  for  the 
month  of  Novrnihrr,  one  400-kw  for  the  Stephen  Girard  Building, 
Philadelphia.  Pa.;  one  loo-kw ;  one  125-kv.'  for  the  Missouri  Pacific 
p.iny,  Mr Krrs  Rocks,  P.t  ;  one  20cv-kw  for  the  Pcnna  Mallc.ible  Com- 
pany. McKees  Rocks.  Pa. ;  one  200-kw  for  J.  L  Mitchell.  Phila- 
dclphi.i.  Pa.  ;  two  50-kw  for  the  Liveright  &  Greenwald  Building. 
Philadelphia.  Pa  ;  two  loo-kw  for  the  McGintic-Marshall  Con- 
struction Company.  Potfstown,  Pa. ;  one  300-kw  for  the  Grand  Cross- 
ing Tack  Company,  Chicago.  111. ;  .me  400-kw  for  the  l^kc  Con- 
struction Company.  I-".rip  Co.,  Pa.;  one  2SO-kw  for  the  Wilmington 
City  r.icctrir  Comp.iny.  Wilmington.  Pel  ;  one  22S-kw  for  the  Pine 
niufT  X"  Western  Railway.  Pine  Bluff.  ,\rk. ;  two  150-kw;  one  200-kw; 
one   75-kw    for   the   Wo«idward   k   Ijothrop   Building.   Washington, 

D.  C  The  company  reports  that  its  new  mill  building  is  now  being 
occupied,  enlarging  its  floor  space  by  6n.noo  sq  ft  ,  giving  increased 
facilitie.s  for  prompt  deliveries  on  large  orders. 

PRICK  OF  COPPER.— The  well  known  copper  trade  expert. 
II.  L.  Casey,  ^ays :  "On  iVcemlK-r  1st  there  was  1.^5.000  tons,  or 
.^oo.ooo.noo  lbs  .  of  copper  in  this  country,  which  is  the  largest  amount 
ever  carried  at  this  date  Before  January  15th.  copper  will  sell 
below  II  cents  per  lb.  and  next  year  it  will  sell  as  low  as  10  cents. 
I  am  positive  that  a  big  sale  of  copper  is  pending,  and  that  a  block 
of  fio.onn.noo  Ib<s  will  change  hands  within  the  next  month.  Dur- 
ing the  year  i<jn3  we  are  going  to  witness  a  sharp  cut  in  the  prices 
of  nearly  all  finished  materials.  Finished  steel  is  selling  much  too 
high,  and  prices  cannot  be  maintained  many  months.  Only  a  few 
years  ago  stoel  rails  were  selling  at  $14  per  ton.  They  are  now  $aR. 
but  they  must  go  back  to  $14  or  $18." 


BALL  ENGINE  ORDERS.— Mr.  W.  M.  Buchanan,  Odell,  111., 
has  recently  purchased  a  150-hp  direct-connected  engine  from  the 
Ball  Engine  Company,  Erie,  Pa.  C.  C.  Hengle,  Jr.,  &  Bros.  Co..  of 
Louisville,  Ky.,  have  recently  purchased  a  direct-connected  unit  for 
electric  purposes.  The  Ball  Engine  Company  furnishes  the  engine 
and  the  Bullock  Electric  Manufacturing  Company  the  generator. 
The  Magnus  Metal  Company,  of  Chicago,  is  installing  an  electric 
power  plant  consisting  of  150-hp  vertical  engine  and  6o-hp  hori- 
zontal. The  engines,  which  are  direct-connected  to  Milwaukee 
Electric  Company  generators,  were  furnished  by  the  Ball  Engine 
Company.  The  Ball  Company  has  recently  installed  a  125-hp  engine 
in  the  electric  plant  of  the  City  of  Farmville,  Va.  The  Lord  &  Burn- 
ham  Company,  Irvington,  N.  Y.,  has  recently  installed  a  loo-hp 
engine,  purchased  from  the  Ball  Engine  Company. 

TELEPHONY  .-\T  BLOOMINGTON,  ILL— The  independent 
telephone  exchange  at  Bloomington,  Illinois,  which  was  established 
nearly  seven  years  ago,  is  being  greatly  enlarged  by  the  Equitable 
Construction  Company,  of  Chicago.  A  large  amount  of  cable  is 
being  placed  underground  as  well  as  aerial  and  the  exchange  is 
being  re-equipped  with  International  lamp  signal  central  energy 
multiple  switchboard  and  long-distance  central  energ>'  telephones. 
The  exchange  is  being  built  with  a  capacity  for  2,400  subscribers, 
and  it  \t  said,  when  completed,  it  will  be  one  of  the  best  constructed 
and  most  modernly  equipped  exchanges  in  the  independent  tele- 
phone field.  The  apparatus  will  be  built  by  the  International  Tel- 
ephone Mfg.  Co.,  of- Chicago. 

MESSRS  ROSSITER,  MacGOVERN  &  CO.,  New  York,  have 
purchased  the  entire  equipment  of  the  25th  Street  power  house  of 
the  Metropolitan  Street  Railway  Company,  New  York,  comprising 
4.000  kw  in  generators.  Three  years  ago  this  apparatus,  which 
consists  of  850  kw  units,  was  considered  the  finest  obtainable,  but 
the  rapid  march  of  improvement  has  rendered  it  unavailable  for 
present  purposes.  Most  of  this  equipment  has  been  sold  to  the  Mas- 
sachusetts Electric  Companies  and  will  be  installed  at  the  power 
house  at  Lowell,  Mass.  It  will  be  recalled  that  Messrs.  Rossiter, 
MacGovern  &  Co.  bought  the  146th  Street  station  equipment  of  the 
Metropolitan  Company  last  year. 

THE  ELECTRIC  STORAGE  B.\TTERY  COMPANY,  of  Phil- 
adelphia, has  recently  closed  a  contract  with  the  Oakland  Transit 
Consolidated,  located  at  Oakland,  California,  for  the  installation  of  a 
battery  of  chloride  accumulators  to  be  used  on  its  railway  system. 
The  battery  consists  of  264  cells  having  a  capacity  of  550  kw,  and  in 
connection  with  a  booster  is  to  be  installed  at  the  center  of  dis- 
tribution of  the  system,  about  two  and  one-half  miles  from  the  gen- 
erating station.  It  is  to  be  used  to  reduce  the  amount  of  feeders 
otherwise  necessary  and  to  regulate  the  fluctuations  of  load  on  the 
generators  at  the  power  house. 

CONTRACTS  PENDING  FOR  MEXICAN  LIGHTING 
PLANTS. — The  City  of  Tampico,  Mexico,  is  to  have  a  new  electric 
light  plant.  A  company  has  been  formed  in  Tampico  for  the  pur- 
pose of  building  and  operating  the  works.  The  capital  of  the  under- 
taking is  $200,000.  It  w  ill  be  more  than  a  year,  however,  before  the 
new  plant  is  in  active  operation.  In  the  meantime  the  present  owners 
of  the  existing  plant  are  perfecting  plans  for  a  considerable  increase 
in  capacity.  The  equipment  will  be  purchased  almost  immediately 
in  the  United  States. 

THE  K.  &  B.  COMP/\NY  is  the  name  of  a  new  company,  -is- 
tablished  at  56  N.  7th  Street,  Philadelphia,  for  the  purpose  of  man- 
ufacturing yellow  pine  cross  arms,  locust  insulator  pins,  electrical 
moulding  and  ceiling  blocks  and  dealing  in  switchboards,  panel- 
boards,  motors  and  generators,  railway  equipments  and  special 
electrical  supplies.  The  members  of  the  company  are  Mr.  Richard 
L.  Binder,  formerly  manager  of  the  engineering  department  of 
Vallee   Bros.    Electrical   Company,  and   Mr.   W.    H.  G.   Kirkpatrick. 

SUPPLY  OF  COPPER— The  Wall  Street  Journal  says:  "The 
production  of  copper  by  the  Greene  Consolidated  Copper  Company 
is  now  at  the  rate  of  6o.ooo,ocK)  pounds  a  year.  This  is  according  to 
official  statements.  It  comes  to  us  from  excellent  authority  that  the 
General  Electric  Company  now  owns  a  sufficient  amount  of  Greene 
Consolidated  so  that  from  now  on  the  Greene  will  supply  the  com- 
pany with  all  the  copper  it  needs." 

TELEPHONE  SERVICE  FOR  MEXICO  CITY— M.  G.  Rib- 
son,  general  manager  of  the  Mexican  Gas  and  Electric  Light  Com- 
pany of  the  City  of  Mexico,  has  submitted  to  the  municipal  author- 
ities a  proposition  for  the  construction  of  an  extensive  telephone 
service. 

TELEGRAPH  CONTRACT— As  the  first  result,  presumably,  of 
George  J.  Gould's  election  to  the  directorate  of  the  Kansas  City, 
Mexico  and  Orient  Railroad,  the  Western  Union  Telegraph  Com- 
pany has  made  a  contract  with  the  Orient  Railroad  to  conduct  its 
telegraph  business  for  twenty-five  years. 


December  13,  1902. 


ELECTRICAL    WORLD    and    ENGINEER. 


975 


YOUNGSTOWN,  O.,  PLANT  TO  BE  ENLARGED.— The 
Youngstown-Sharon  Railway  &  Light  Company,  of  46  Wall  Street,  is 
about  to  considerably  enlarge  its  Youngstown,  O.,  plant.  The  existing 
equipment  is  capable  of  developing  2,400  hp.  The  boilers  are  of  Bab- 
cock  &  Wilcox  build,  fitted  with  Roney ,  mechanical  stokers.  The 
pumps  were  furnished  by  the  Blake  branch  of  the  International  Steam 
Pump  Company.  The  engines  comprise  Harrisburg  &  Green- Whee- 
lock  cross  compound  types  and  Williams  vertical  machines.  These 
engines  are  direct  coupled  to  Westinghouse  alternating  current,  2,200 
volt,  two-phase,  6o-cycle  generators.  The  initial  plant  was  installed 
by  Sanderson  &  Porter,  of  31  Nassau  Street,  New  York,  which  engi- 
neering concern  is  acting  as  consulting  experts  in  the  matter  of  the 
new  extension  also.  Contracts  have  already  been  placed  for  two 
400-hp  Babcock  &  Wilcox  boilers;  a  i,ooo-kw,  100  r.p.m.  alternating 
current  generator  of  Westinghouse  manufacture,  to  be  direct-con- 
nected to  a  Green- Wheelock  horizontal  cross-compound  engine  of 
28-in.  x  so-in.  X  48-in.  dimensions.  A  12-in.  x  7^-in.  x  12-in.  Blake 
feed  pump  has  been  ordered.  A  75-kw  Westinghouse  exciter  unit 
tor  direct  coupling  to  a  Westinghouse  compound  engine  will  also  be 
installed.  The  Cleveland  Crane  &  Car  Works,  of  Cleveland,  O.,  will 
furnish  a  15-ton  crane  for  its  engine  room.  Orders  have  also  been 
closed  for  a  constant  current  transformer  for  a  street  lighting  system 
of  450  lamps,  7^  ampere,  and  six  100  special  lights.  This  portion  of 
the  plant  will  be  furnished  by  the  General  Electric  Company.  A  new 
engine  room  building,  60-foot  square,  is  to  be  erected.  Contracts 
have  yet  to  be  awarded  for  a  10- ft.  x  i8o-ft.  self-supporting  steel  stack, 
v/ith  steel  boiler  flue,  and  for  a  water  softening  plant  of  4,000-hp 
capacity.  With  the  new  additions,  the  plant  will  have  a  capacity  of 
about  3,000  kw.  Two  thousand  kw  will  be  transmitted  to  Sharon,  17 
miles  distant,  for  the  purpose  of  lighting  that  city.  The  remainder  of 
the  power  will  be  utilized  for  operating  the  electric  railway  running 
between  Youngstown  and  Sharon,  and  also  for  working  the  Sharon 
and  Newcastle  road.  The  length  of  the  electric  lines  is  about  33 
miles. 

LARGE  GAS  ENGINE  AND  ELECTRIC  EQUIPMENT.— The 
Atlantic  Refining  Company's  works  at  Philadelphia,  controlled  by  the 
Standard  Oil  Company,  are  to  be  converted  from  steam  to  gas  engine 
and  electrical  equipment.  The  plant  will  have  a  capacity  of  1,440  kw. 
There  will  be  four  gas  engines  of  550-hp  capacity  each,  and  two  of  50 
lip  each.  Two  of  the  larger  engines  will  be  built  by  the  Westinghouse 
Machine  Company,  of  Pittsburg.  The  other  four  are  to  be  manufac- 
tured by  the  Alberger  Company,  of  Buffalo.  The  550-hp  machines 
will  each  be  direct  connected  to  360-kw  generators,  to  be  built  by  the 
General  Electric  Company.  There  will  be  two  exciters  of  General 
Electric  make  to  be  direct  connected  to  the  smaller  gas  engines.  The 
General  Electric  Company  has  also  been  awarded  a  contract  for  some 
75  three-phase  alternating-current  motors,  varying  from  5  hp  to  150 
hp,  to  be  utilized  for  operating  pumps  and  othe»  machinery.  The 
Deane  branch  of  the  International  Steam  Pump  Company,  114  Liberty 
Street,  New  York,  has  been  allotted  a  contract  for  20  pumps,  triplex 
vertical.  William  E.  Quimby,  Inc.,  has  taken  a  contract  for  ten  screw 
pumps.  A  2,800-gallon  pump  will  be  direct  connected  to  a  150-hp 
motor,  and  will  be  used  for  the  bulk  loading  of  oil  tank  steamers.  The 
other  Quimby  pumps  are  to  be  chain  driven.  The  switchboard,  which 
will  have  four  sets  of  bus  bars  so  as  to  permit  of  separate  or  parallel 
operation  of  the  generators  will  be  furnished  by  the  General  Incan- 
descent Arc  Light  Company.  The  contracts  for  the  wiring  and  the 
transmission  machinery  have  not  yet  been  decided  upon.  The  plant, 
which  is  expected  to  be  completed  early  next  summer,  will  be  the  larg- 
e.st  gas  engine  equipment  operating  alternating  generators  jn  parallel 
hitherto  contracted  for.  Mr.  John  S.  Griggs,  Jr.,  of  the  electrical 
engineering  firm  of  Chas.  Henry  Davis  &  Partners,  is  acting  as  con- 
sulting engineer  for  the  Standard  Oil  people  in  the  matter. 

EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following  arc 
the  exports  of  electrical  material  and  machinery  from  the  port  of 
New  York  for  the  week  ended  December  5 :  Antwerp— 36  pkgs.  ma- 
terial, $1,841.  Amsterdam— I  pkg.  machinery,  $187;  4  pkgs.  material, 
$101.  British  Poss.  in  Africa— 155  P^S^.  material,  $23,005.  Brazil— 
137  pl<:gs.  material,  $5,763;  129  pkgs.  machinery,  $16,749.  British 
West  Indies— 59  pkgs.  material,  $1,114.  British  Australia— 148  pkgs. 
machinery,  $17,910;  122  pkgs.  material,  $6,113.  Cuba— 26  pkgs.  ma- 
terial, $940.  Chili— 5  pkgs.  material,  $61.  China— 34  pkgs.  niaterial, 
$878.  Central  America— 4  pkgs.  material.  $26.  Egypt— 3  pkgs.  ma- 
chinery, $118.  Ecuador— 14  pkgs.  material,  $95-  Genoa— 7  pkgs. 
material,  $90.  Havre— 2  pkgs.  material,  $685.  Hanover— 2  pkgs. 
material,  $177.  Halifax— i  pkg.  material,  $21.  Hayti— 3  pkgs.  ma- 
terial, $110.  Ipswich— 4  pkgs.  machinery,  $594.  London— 64  pkgs. 
machinery,  $6,735;  71  pkgs.  material,  $4,334-  Liverpool— 69  pkgs. 
machinery,  $2,106;  34  pkgs.  material,  $2,490.  Mexico— 2  pkgs.  ma- 
chinery, $42;  68  pkgs.  material,  $5,255-  New  Zealand— i  pkg.  ma- 
terial, $5.  New  Castle— I  pkg.  material,  $52.  Peru— 11  pkgs.  ma- 
terial, $415;  37  pkgs.  machinery,  $6,816.  Rotterdam— 2  pkgs.  ma- 
terial, $50.     Stockholm— 4  pkgs.  material,  $1,721 ;  3  pkgs.  machinery, 


$862.     Southampton— 152  pkgs.  material,  $1,582.     U.  S.  Colombia— 
55  pkgs.  material,  $961. 

SOME  HARRISBURG  ENGINE  ORDERS.— MacKenzie  & 
Quarrier,  of  203  Broadway,  New  York,  the  recently  formed  concern 
which  handles  the  business  in  the  East  for  the  Harrisburg  Foundry 
&  Machine  Works,  have  taken  one  order  for  two  250-hp  standard 
engines,  each  for  direct  connection  to  General  Electric  generators 
of  i6o-kw  capacity,  to  be  installed  in  the  new  plant  of  the  Barber 
Asphalt  Paving  Company  at  Warner,  N.  J.  The  machinery  will  be 
utilized  for  lighting  and  motor  load.  The  Scranton,  Pa.,  Electric 
Construction  Company  has  requisitioned  for  a  50-hp  standard  simple 
engine  for  direct  coupling  to  a  35-kw  generator  of  General  Elec- 
tric manufacture.  This  outfit  is  intended  for  lighting  purposes. 
Another  order  just  to  hand  calls  for  two  loo-hp  standard  tandem 
comp.  und  engines  belted  to  alternating  generators  of  60-kw  capacity 
each,  to  be  furnished  by  the  Stanley  Electric  Manufacturing  Com- 
pany. This  equipment  is  to  be  installed  in  an  electric  lighting  plant 
at  Huntington,  L.  I. 

EQUIPMENT  FOR  EXTENSION  OF  PORTSMOUTH,  N. 
H.,  PLANT.— The  electrical  engineering  and  contracting  firm  of 
Sanderson  &  Porter,  Bank  of  Commerce  Building,  Nassau  Street, 
New  York,  has  just  let  contracts  for  an  extension  of  the  Rocking- 
ham County  Light  &  Power  Company's  plant  at  Portsmouth,  X.  H. 
The  additional  equipment  will  consist  of  one  2,ooo-k\v  13,200-volt, 
three-phase,  25-cycle  generator  of  General  Electric  build  to  be 
direct  connected  to  a  Westinghouse  36  in.x76  in.x54  in.  83  rpin  ver- 
tical engine.  This  machinery  is  intended  to  furnish  power  for  an 
extension  of  the  operations  of  the  New  Hampshire  Traction  Com- 
pany which  anticipates  the  installation  of  additional  sub-station  equip- 
ment and  transmission  lines.  The  New  Hampshire  Company  will 
give  out  the  contracts  for  the  sub-station  machinery  direct  from  its 
Boston  offices,  60  State  Street. 

POWER  AT  MEDINA,  N.  Y.— A  new  power  development  and 
transmission  project  is  being  promoted  for  the  vicinity  of  Medina, 
N.  Y.,  by  A.  L.  Sweet,  of  that  village.  The  project  is  extensive,  and 
will  be  one  of  the  largest  of  its  kind  in  the  locality.  A  gorge  runs 
through  Medina,  and  there  are  several  dams  in  its  course.  These  are 
owned  by  companies  controlled  by  Mr.  Sweet,  and  he  will  remove  all 
but  the  Medina  Falls  dam.  About  a  mile  below  this  point  he  will 
erect  a  still  larger  dam,  540  feet  long  and  52  feet  high.  This  will 
create  a  reservoir  of  large  proportions,  from  which  water  will  be  taken 
to  supply  wheels  in  a  power  house  to  be  built.  The  natural  conditions 
are  said  to  greatly  aid  the  project.  The  trees  and  brush  on  the  reser- 
voir site  are  being  removed,  and  a  service  building  is  being  put  up  on 
the  power  house  site. 

CAMBRIDGE,  MASS.,  ELECTRIC  LIGHT  COMPANY  has 
decided  to  displace  the  direct-current  power  distribution  system  at 
present  installed,  by  an  alternating-current  system.  This  action  is 
being  taken  after  a  long  and  exhaustive  investigation  into  the  com- 
parative merits  of  the  various  types  of  direct  and  alternating  cur- 
rent motor  apparatus  now  upon  the  market,  made  by  the  electrician 
of  the  company,  Mr.  W.  R.  Eaton.  The  company  has  recently  pur- 
chased from  the  Westinghouse  Electric  &  Manufacturing  Company 
99  induction  motors,  which  will  take  care  of  the  bulk  of  the  power 
service,  comprising  every  possible  use  of  electric  power  in  a  city  of 
this  kind,  from  public  -.-'orks  to  small  tailormg  establishments.  The 
order  comprises  11  motors  of  i  hp;  26  motors  of  2  hp ;  9  motors  of 
3  hp ;  19  motors  of  5  hp ;  25  motors  of  7/^  hp,  and  9  motors  of  15  hp. . 

TELPHERAGE  COAL  PLANT.— The  Nashua,  N.  H.,  Light, 
Heat  &  Power  Company  has  put  in  a  telpher  system  from  the 
United  Telpherage  Company,  of  New  York  City,  to  handle  coal 
from  the  spur  track  in  the  gas  company's  shed  to  the  boiler  rooms 
of  the  electric  lighting  plant.  It  is  the  first  telpherage  system  in  the 
State  and  reduces  greatly  the  cost  Ci  handling  the  coal.  About  75 
tons  a  day  will  be  regularly  transported.  The  buckets  are  of  500 
pounds  capacity.  If  pushed  to  its  full  capacity  the  line  could  take 
care  of  15  tons  an  hour. 

CONCORD,  N.  H.,  HYDRAULIC  PLANT.— The  Concord  Elec- 
tric Company,  of  Concord,  N.  H.,  whose  plant  at  Sewall's  Falls,  on 
the  ]\Ierrimac  River  has  just  undergone  extensive  repairs  by  San- 
derson &  Porter,  31  Nassau  Street,  New  York,  is  considering  the 
question  of  a  large  increase  in  the  capacity  of  its  power  house.  It 
is  proposed  to  install  a  3,000-hp  additional  equipment. 

LIGHTING  SYSTEM  FOR  NEWBURGH.  N.  Y.— The  New- 
burgh  (N.  Y.)  Light.  Heat  &  Power  Company's  plant  is  to  be 
equipped  with  a  street  lighting  system  consisting  of  300  lights 
capacity,  6  6/10  amperes  alternating  lamps  with  constant  current 
transformer  and  accessory  equipment.  The  contract  was  secured 
by  the  General  Electric  Company. 
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The  TELEPHONE. 


WAYCkOSS.  CA. — The  SouUiern  T&tW  Telephone  Company  is  building  long- 
diafance  line«  into  this  city. 

T-.e  Company   has  pur- 
'    Eagle    Consolidated 
.Siu.ii.K    1 '/rii(<ii,/   iiii'i   wmcii    iJi;.    1 1 -sii    i,'i»c   iu    i  ^ ...   Springs  on   the    Boise 
river. 

CHICA<i<i,  ILL. — The  Chicago  Telephone  Company  nude  a  net  gain  in 
•utMcril^rs   for    November  of  a.asi. 

CHILLICOTHE,  ILL.— The  capital  stock  of  the  People's  Telephor.c  Com- 
pany, of  this  place,  has  been  increased  from  $  10,000  to  $20,000. 

1  I  .vi- V  i/t.,\  r  t  I  ^     II  I        Mw.   Kinloch  Telephone  Company,  which  has  con- 
'  V  during  the  past  year,  is  arranging  to  open 
.;•  li  in   stringing  wires  and   placing  telephones 
in  a  numt>er  of   business  bouses. 

NEW  CASTLE,  IND.— The  Central  Union  Telephone  Company  will  expend 
$7,000  ior  additional  cable  and  improvements  in  this  city. 

FKA.NKFOkT.  I.NI).— The  city  council  has  granted  a  franchise  to  D.  A. 
Coulter  and  Eli  Marvin  to  construct  and  operate  a  telephone  plant. 

CRAWFORDSVILLE,  IND.— The  Crawfordsville  Co-operative  Telephone 
(  ompany  hss  been  incorporated  by  Charles  R.  Beck,  George  W.  Bowers,  Charles 
\' .   liodkins,  Clarence  Williams  and   William   Sinnrtt. 

ML'.S'CIE,  INU. — The  Delaware  and  Madison  County  Telephone  Company's 
ejrslem  IS  in  Operation.  Tbe  company  has  1,400  subscribers  to  begin  with  and 
the  local  and  independent  system  will  in  a  short  time  connect  with  the  long 
distance.  J  .u 

LAFAYETTE,  IND. — The  telephone  system  of  this  city  is  undergoing  im- 
portant changes  which  will  result  not  only  in  an  improved  service,  but  wide 
'    •  f  the  line*  and  in  belter  facilities  of  every  kind.     The  cost  of  the 

II  estimated  at  |jso,ooo. 

'  '  '■ .     IND. — The    Municipal    Telephone    Company     has     secured 
iiting  to  about  $100,000  and  a  contract  will  be  closed  at  once 
>  >n  of  the  plant.      It   is  stated  that  as  soon   as  the  municipal 

plant  la  in  operaiiop,  a  large  number  of  Bell  telephones  will  be  discarded. 

I.VDIANAI'OLIS,  i.VI). — The  Arlington  Telephone  Company,  of  Arling- 
ton, Rush  County,  has  filed  articles  of  incorporation,  with  a  capital  stock  of 
t4.ooo.  The  directors  are  J.  M.  Cross,  Charles  Sampson,  J.  P.  Downey,  J.  S. 
Mnilh,  EJibu  Price,  J.  E.  Munden,  J.  M.  Eaton,  William  Jordan  .in>l  Kobcrt 
1 1  Moore.  The  company  will  construct  and  operate  a  telephone  plant  at 
Arlington.  (^ 

EVA.VSVILLE,  IND. — Owing  to  the  fact  that  the  ordinance  giving  the  Cum- 
berland  Trlctihone  Company   vo   days  in   which   to   remove  its  poles  and   wires 
and   quit    the  city   was    not   publithcd    until   a   month   after    its   passage   by   the 
'   ■IT.,  il,    the    company    will    have    until    December    17    in    which    to    dose    up. 
$70,000  worth  of  stock  in  the  Municipal  Telephone  Company,  of  Evans- 
es  been   subscribed.      Mayor   Covert   says   one   week    more   will    raise  the 
'  ■  <iu4rfd  amount  and  tbe  construction  company  that  is  expected  to  do  the  work 
I  <.>n>trtirting  the  municipal  plant  will  take  what  stock  remains  unsold.     Work, 
l>egin  soon.     During  the  week  the  Cumberland  Company  submitted 
to  the   mayor,   that   matters  of  rates  to   telephone  patrons  and  of 
.    Mi- ,,,,,,. .t,    to   the    city    (or    the    franchise   be   left   to   referees,  one  to   be  ap- 
poinird    by    the    Cumberland    Company,    one    by    the    city,    and    these    two    to 
•cirri  a  third,  their  report  to  be  accepted  by  both   parties.     The  mayor  ignored 
«bc  proposition  for  llir  reason  that  it  leaves  all  other  competing  companies  out. 
Tht  mayor  says  the  Cumberland  Company  seems  unable  to  comprehend  that  it 
had  lost  the  Evansville  field;  that  its  franchise  had  been  revoked;  that  its  poles 
and   wires  were  allowed  to   stand   l.y   sufferance  only   to  aervc   the  people  until 
'  '        "•   "ffanae    for   a   new    telephone   •ervice.      The    Cumberland   Com- 

with  the  same  and  equal  footing  with  other  petitioners  for  the 
;.'l  by  no  manipulation  can  it  setain  its  present  advantage  after 
;.  Evansville  is  in  a  position  to  offer  the  rxclusivr  telephone  serv- 
•-<■  o(  the  cily  to  the  company  presenting  the  l>est  terms,  but  there  must  Le 
but  one  system  and  that  the  best. 

HOWLING  GREEN.  KY.-Tbe  Southern  Electrical-Construction  Company 
Is   to    build    an    indrt>endrnl    umlerground    telephone   system    here. 

LEXINGTON,  KY— The  Independent  I^ng  Distance  Telephone  &  Tel- 
fg'aph  Company  has  filed  a  mortgage  to  the  National  Trust  Company,  of  I.ouis- 
villr.  to  serurc  an  issue  of  $1,000,000  5  per  cent,  first  mortgage  gold  bonds. 
The  property  mortgaged  includes  tbe  plant  at  Louisville  with  lines  through 
•iMeen  counties  in  Kentucky  and  three  cnunlics  in  Indiana,  with  all  branches 
and  equipment. 

OWOSSO.  MICn.-The  Union  Telephone  Company  is  building  a  line  from 
I' lint   to  Holly. 

SAC.INAW,  MICll.-The  Valley  Telephone  Company  has  made  a  contract 
■with  the  Alma  Telephone  Company  for  the  construction  of  a  line  from  Flint  to 
Holly  connecting  with  the  Alma  company.  A  connection  will  also  be  made  with 
the  Oakland  Telephone  Company,  giving  Oakland  ctiunty  connection  with  the 
northern  part  of  the  Slate. 

DETROIT,  MICH.- The  merger  ordinance  permitting  the  consolidation  of 
th'  two  proiecletl  independent  telephone  companies,  has  passed  its  third  reading 
in  the  council.  The  time  for  the  raising  of  the  money  for  the  purchase  of  the 
two  companies     the  People's  and  the  Co-operativ,^a,ould  the  special  commit- 
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tee  to    which   tbe    francni&c   is  granted    decide  to   buy — was   extended   from   60 
days  to  six  months. 

NORTH  BRA.N'CH,  MIN.V.— The  Maple  Leaf  Telephone  Company  has  in- 
corporated with  a  capital  stock  of  $50,000. 

BILLINGS.  MONT.— The  Rocky  MounUin  Bell  Telephone  Company  has 
ctened  its  ofnce  at  Red  Lodge,  thus  giving  a  second  line  of  communication 
between  that   city  and  Billings. 

OMAH.\.  NEB. — The  Vail  Telephone  Company  has  been  incorporated  with 
$10,000  capital  by  J.  M.  Glynn,  H.   Stuck  and  others. 

NEW  YORK,  .V.  Y.— The  John  Street  exchange  of  the  New  York  Telephone 
Company  was  burned  out  in  some  inexplicable  manner  last  week,  and  has  been 
put  in  service  again  by  dint  of  very  hard  work.  It  will  be  some  time,  however, 
before    the    effects    of    the    damage    can    be   entirely    wiped    out. 

CHARLOTTE,  N.  C— The  Southern  Bell  Telephone  Company  has  purchased 
a  site  here  on  which  the  company  will  erect  a  three-story  building  to  be  used 
as  an  exchange. 

ELMORE,  OHIO. — Tbe  Ottawa  County  Telephone  Company  has  increased 
its    capital    stock   from   $30,000    to    $36,000.      Improvements   are   being   made. 

XENIA,  OHIO. — The  United  States  Telephone  Company  is  building  a  line 
into  Xenia,  touching  Yellow  Springs.  It  will  furnish  long  distance  connec- 
tions for  the  new  exchanges  at  these  points. 

CLE\'ELA.VD.  OHIO.— It  is  generally  believed  that  the  Federal  Telephone 
Company  will  pay  the  July  coupons  on  its  bonds  about  the  middle  of  December 
and  there  is  every  indication  that  the  January  interest  will  be  paid  on  time. 

WELLI.NGTO.V,  OHIO.— A  rate  war  has  broken  out  between  the  Welling- 
ton Home  Telephone  Company  and  the  Central  Union  Telephone  Company. 
The  home  company  has  350  telephones,  while  the  Bell  Company  has  only  150, 
but  the  latter  is  making  rapid  gains. 

HAMILTON,  OHIO. — The  Hamilton  Home  Telephone  Company  expects 
to  commence  furnishing  service  about  January  i.  A  Kellogg  switchboard,  with 
an  ultimate  capacity  of  3,000  lines,  has  been  installed.  The  company  will  give 
long-distance  service  over  the  lines  of  the  United  States  Telephone  Company. 

NEWARK,  OHIO. — Material  has  been  ordered  for  an  exchange  at  Pataskia, 
and  this  will  be  built  as  soon  as  tbe  Utica  exchange,  now  under  construction, 
is  completed.  Both  exchanges  will  be  operated  in  connection  with  tbe  Newark 
Home  Telephone  Company.  The  Newark  Company  is  expending  about  $50,000 
in  improvements  and  extensions. 

OTTAWA.  OHIO.— The  secretary  of  the  Columbia  Telephone  Manufactur- 
ing Company  of  this  place  has  filed  a  report  with  the  district  court,  giving  the 
:issets  of  the  company  as  $40,197  and  the  liabilities  as  $38,172.  Several  creditors 
have  brought  suits  for  settlements.  Local  people  plan  to  reorganize  the  com- 
pany and  continue  the  business. 

CANTON,  OHIO. — Directors  of  the  Stark  County  Telephone  Company,  one 
of  the  leading  properties  of  the  Federal  Telephone  Company,  have  decided  10 
spend  $100,000  in  improvements.  The  system  at  Alliance  will  be  improved  and 
about  1,000  additional  lines  will  be  strung  in  Canton.  Much  new  cable  work 
will  be  installed  and  the  rural  lines  and  village  exchanges  will  be  improved. 

SALEM,  OHIO.— The  Columbiana  County  Telephone  Company  will  spend 
$100,000  in  improvcn^i^ts  during  the  next  few  months.  From  800  to  1.000 
new  subscribers  vtill  be  taken  care  of  at  once  and  the  various  exchanges  in  the 
county  will  be  enlarged.  The  company  will  make  a  connection  with  the 
Mcaver  Township  Telephone  Company,  giving  tli.-it 
service. 

ROSEWOOD,  OHIO.— The  Champaign  Telephone  Company  has  elected  the 
following  named  officers:  M.  E.  Weimer,  president;  C.  H.  Espy,  rice-president 
and  treasurer,  and  T.  H.  Heck,  secretary  and  manager.  The  above,  with  \V. 
H.  Fledderjohn,  Peter  Weimer  and  N.  L.  Stremble  are  directors..  The  com- 
pany has  purchased  the  toll  lines  from  St.  Paris  to  Springhill  and  will  install 
automatic  exchanges  at  Springhill  and  Millcrstown.  Construction  work  is  to 
start  at  once. 

CLEVEIL.NND,  OHIO. — As  soon  as  possible  after  the  new  city  govern- 
ment goes  into  effect,  the  Cuyahoga  Telephone  Company  will  apply  for  a  change 
in  its  franchise  to  permit  it  to  increase  its  rates.  The  maximum  price  will 
probably  be  fixed  in  the  new  ordinance  on  a  basis  of  10,000  telephones  with 
the  right  to  make  additional  charge  for  each  1.000  new  lines  installed.  Tbe 
demand  for  telephones  has  increased  verj*  rapidly  during  the  past  year  and  at 
present  the  company  is  operating  over  10.000  lines.  This  number  could  easily 
be  increased  by  a  considerable  figure.  President  Dickson,  of  the  company,  is 
quoted  as  saying  that  the  company  originally  planned  for  j.ooo.  and  with  that 
number  of  subscribers  could  make  good  money  at  the  present  rates  of  $36 
and  $48.  but  with  double  that  number,  at  the  present  time,  the  company  admits 
that  it  is  impossible  to  make  anything. 

COLUMBIA.  S.  C. — The  South  Carolina  Telephone  Company  has  just 
completed  rrbunuing  the  line  between  Camden  and  Sumpter.  S.   C. 

OGDEN,  UTAH. — The  city  council  has  granted  a  franchise  to  the  Utah 
Home  Telephone  Company.  The  directors  of  the  new  company  are  Gov. 
Heber   M.    WclN.  J.   H.   Smith,   Geo.   T.  Odcll   and    Elmer  B.   Jones. 

LEHI.  UTAH. — Lchi  City  has  granted  to  Reed  Smoot,  Jesse  Knight,  C.  E. 
I.oose,  Gctiruc  Havercamp  and  S.  R.  Thurman  the  right  of  way  franchise  for 
the  construction  and  operation  of  a  system  of  telephone  and  street  railway 
upon  the  streets  of   Lehi. 

EASTVILLE.  VA. — The  Diamond  State  Telephone  Company  has  bought  the 
Peninsular  Telephone  Company  and  the  Onancock  Company  and  will  have  con- 
tTt)l  of  the  whole  telephone  business  on  the  Elastern  shore  of  Virginia  and 
Maryland.     It   will  make  improvements  in  the   ser\ice  here. 

TIGARDVILLE.  WASH— The  Tigardville  Telephone  Company,  capiul 
$1,000,  has  been  incorporated  by  John  Gaarde.  C  F.  Tigard  and  E.  J.  Goodman. 

BELMONT.  W.  V.\. — A  telephone  system  to  connect  at  this  point  with 
the    Belmont    system    is    to    be   built    from   Centervillc. 
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i'ARKERSBURG,  W.  VA.— Tlie  West  Virginia  Western  Telephone  Com- 
pany will  build  lines  lo  Elizabeth  and  Gransvilie.  Much  new  work  is  being 
done  in  Parkersburg. 

ELKMOUND,  WIS.— The  Elkmound  Telephone  Company  has  incorporated 
with  a  capital  stock  of  $5,000.  The  incorporators  are  C.  A.  Silkworth,  W.  A. 
Mau   and  J.   E.    McCoy. 

LARAMIE,  WYO. — Telephone  wires  have  recently  been  strung  to  Holmes, 
Centennial,  Pollock  and  many  important  ranches  in  Centennial  Valley.  A 
new  line  will  be  built  at  once  from  Garrett's  to  Sybille  and  another  to  Tie 
Siding. 


ELECTRIC   LIGHT  AND  POWER. 

GRIFFIN,  GA. — An  election  will  soon  be  held  on  the  question  of  a  $100,000 
bond  issue  for  sewerage,  improvement  of  .water  and  lighting  systems,  etc. 

SAVANNAH,  GA. — The  Savannah  Electric  Company  proposes  to  expend 
$40,000  extending  its  road  at  West  End.  Geo.  J.  Baldwin,  the  president,  has 
asked  for  a  franchise. 

LEWISTON,  IDAHO. — The  city  council  has  closed  a  contract  with  the 
Westinghouse  Electric  &  Mfg.  Company  for  a  200-hp  motor  at  a  cost  of  $3,300 
for  the  new  water  works  plant.  A  contract  was  also  closed  with  C.  C. 
Moore  &  Co.,  for  a  Deane  pump  of  2,500,000  gallons  capacity  at  a  cost  of 
$3,627. 

EDWARDSVILLE,  ILL.— At  the  annual  meeting  of  the  Edwardsville  Elec- 
tric Light  and  Power  Company  three  old  directors — C.  H.  Fisher,  G.  H.  Wat- 
terau  and  Henry  Wiebusch,  all  of  St.  Louis — were  re-elected  and  two  new  mem- 
bers— Ole  Petersen,  of  St.  Louis,  and  A.  A.  Tebbe,  of  Washington,  Mo.  The 
latter  two  replaced  Frederick  Gut  and  C.  A.  Vallette. 

MARTINSVILLE,  IND. — The  city  council  has  repealed  its  action  granting 
a.  franchise  to  E.  O.  Tompkins,  of  Indianapolis,  for  an  electric  lighting  system. 

BLUFFTON,  IND. — A  company  of  local  citizens  and  representing  $25,000 
capital  has  been  organized  to  erect  an  electric  lighting  plant.  The  city  is  to 
pay  a  rental  of  $2,500  a  year. 

KOKOMO,  IND.— George  F.  McCulloch,  president  of  the  Union  Traction 
Company,  and  H.  "N.  Stillwell,  president  of  the  Indianapolis  Northern  Traction 
Company,  have  applied  for  a  franchise  for  an  electric  lighting  plant  at  this 
place. 

FARIBAULT,  MINN.— The  machinery  at  the  State  Farm  is  driven  by 
electric  power  transmitted  at  a  pressure  of  2,200  volts.  Mr.  A.  R.  Tracy, 
the  electrical  engineer,  has  just  raised  the  voltage  of  the  line  from  1,100  to  2,200 
volts.  The  farm  machinery  is  operated  by  a  i2-hp  single-phase  motor,  which 
has  put  the  old  steam  engine  out  of  business. 

ST.  LOUIS,  MO. — The  electrical  subway  for  the  cable.''  to  supply  the  elec- 
tric current  for  the  Louisiana  Purchase  Exposition  has  been  completed.  The 
contract  was  let  in  two  sections.  One  section  has  wooden  shelves  at  the  sides 
to  carry  the  cables,  and  a  passageway  through  the  center  for  the  linemen 
engaged  in  repairs.  This  subway  is  8x8  feet  in  cross  section  and  is  4,200  feet 
long.  The  Barwick  Construction  Company  built  it,  completing  it  early  in  the 
summer.  The  second  section  was  completed  last  week.  This  section  passes 
under  the  lagoons  and  had  to  be  built  water-tight.  There  are  540  feet  of  this. 
The  entire  cost  was  $25,985. 

RALEIGK,  N.  C. — The  Raleigh  Ice  and  Electric  Company  will  operate  its 
ice-making  machinery  by  electricity,  power  to  be  derived  from  the  new  $80,000 
power  plant  at  Milburnie  on  the  Neuse  river. 

ALBANY,  N.  Y. — The  Otsego  Light,  Heat  and  Power  Company,  of  One- 
onta,  has  been  incorporated,  capital  $100,000.  Directors:  Edward  C.  White 
and  Herbert  T.  Jennings,  Mount  Vernon,  Charles  V.  D.  Peek,  New  York. 

FREMONT,  OHIO. — The  Fremont  Electric  Light  Company  has  sold  out 
to  the  Logan  Natural  Gas  Company. 

ELYRIA,  OHIO.— The  Citizens'  Gas  &  Electric  Light  Company,  Elyria, 
Ohio,  is  adding  to   its  electrical  equipment,  etc. 

NORTH  AMHERST,  OHIO. — The  village  authorities  are  taking  steps  lo 
establish  the  municipal  lighting  plant  authorized  at  a  recent  election. 

CINCINNATI,  OHIO.— The  village  of  Home  City  is  debating  the  question 
of   installing   a    municipal    lighting  plant.      The    plan   is    generally   favored. 

IVORYDALE,  OHIO.— Proctor  &  Gamble,  soap  makers,  contemplate  the 
erection  of  a  large  central  power  station.  The  company  has  just  purchased 
additional  land  adjoining  its  plant  and  it  is  believed  it  will  be  used  for  the 
purpose  mentioned. 

ELYRIA,  OHIO. — The  Citizens'  Gas  &  Electric  Company  is  enlarging  its 
steam  capacity  and  is  preparing  to  install  three  250-hp.  Babcock  &  Wilcox 
boilers.  They  will  be  fitted  to  burn  natural  gas.  The  company  will  make  a 
Tiumber  of  other  improvements  to  its  system. 

TOLEDO,  OHIO.— The  Central  Heating  &  Lighting  Company  has  proposed 
an  ordinance  to  secure  a  franchise  for  lighting  and  heating.  The  company  offe:  -> 
to  put  up  a  bond  for  $20,000  to  bid  for  the  city  lighting  at  $68  per  light  and  to 
pay  to  the  city  two  per  cent,  of  its  gross  receipts  after  January,  1908. 

AKRON,  OHIO. — A  property  owner  has  applied  for  a  franchise  to  enjoin 
the  Northern  Ohio  Traction  Company  from  furnishing  light  to  the  city  under 
the  contract  recently  made  by  the  council.  It  is  claimeJ  the  city  commissioners 
did  not  advertise  for  proposals  for  lighting  the  city,  thereby  depriving  property 
owners  of  the  benefits  of  competitive  bidding. 

CINCINNATI,  OHIO.— The  city  will  shut  down  the  electric  lighting  plant 
at  Linwood  which  was  acquired  several  years  ago  when  the  village  became  part 
of  tiie  city,  and  which  has  since  been  operated  by  the  water  works  department. 
The  Cincinnati  Gas  &  Electric  Company  has  extended  its  service  to  that  part 
•  of  the  city,  and  the  old  plant  will  be  dismantled. 

CONNEAUT,    OHIO.— The    Pittsburg   &    Conneaut    Dock    Company   is    pre- 


paring to  erect  a  power  plant  with  a  view  to  operating  all  the  ore-unloading 
machinery  and  the  haulage  system  used  in  moving  freight  cars,  by  independent 
n.  s  supplied  from  the  station.  Work  of  insulling  the  plant  is  to  start  at 
once.     Pittsburg  contractors  will  put  up  the  plan. 

MILLERSBURG,  OHIO.— The  Millersburg  Electric  Light  Company  con- 
trolled by  Mt.  Vernon  people,  has  sold  out  to  a  Cleveland  syndicate  beaded 
by  O.  P.  and  M.  J.  Van  Swcringen.  who  will  take  possession  December  13.  The 
new  company  will  improve  the  plant  and  will  install  a  hot  water  heating  system 
for  the   purpose   of   supplying   business   men   and   citizens    with    heat. 

CLEVELAND,  OHIO. — Prominent  business  men  in  the  down-town  section 
of  the  city  have  taken  under  advisement  a  plan  proposed  by  Professor  C  H. 
Benjamin,  the  former  smoke  inspector,  for  the  establishment  of  a  central  light- 
ing and  heating  station  in  the  heart  of  the  city.  It  is  proposed  to  operate  the 
plant  on  the  co-operative  plan.  It  is  pointed  out  that  several  of  the  largest 
buildings  are  already  heated  from  a  single  plant. 

ERIE,  PA. — The  Edison  Electric  Light  &  Power  Company  has  been  awarded 
the  contract  for  street  lighting  for  five  years,  the  price  being  sixteen  cents 
per  lamp  per  night  for  enclosed  arcs. 


THE  ELECTRIC  RAILWAY. 


DENVER,  COLO.— Mayor  R.  R.  Wright,  Jr.,  and  eleven  aldermen  have 
been  sentenced  by  Judge  John  I.  MuUins,  of  the  District  Court,  to  serve  four 
months  in  jail  for  contempt  of  court  in  disregarding  the  injunction  issued  by 
Judge  Muiiins  to  restrain  the  enactment  of  an  ordinance  granting  a  franchise  to 
the  Denver  City  Tramway  Company.  The  ordinance  which  was  passed  over 
Judge  Mullins's  injunction  grants  the  Denver  City  Tramway  Company  a  fran- 
chise to  run  for  twenty  years,  and  permits  the  collection  of  a  five-cent  fare  en 
all  the  street  car  lines  of  the  city  for  that  period.  Efforts  were  made  by  a 
minority  of  the  board  of  aldermen  to  correct  these  features  of  the  bill,  but 
the  majority  refused  to  permit  any  changes  to  be  made. 

NEW  ALBANY,  IND.— The  New  Albany,  Paoli  &  French  Lick  Traction 
Company  has  been  granted  a  franchise  to  operate  over  the  streets  of  this  city. 

INDIANAPOLIS,  IND.— The  Consolidated  Traction  Company,  of  Indian- 
apolis, has  been  incorporated  with  a  capital  of  $300,000  to  build  a  system 
northwest  of  the  city, 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Northwestern  Traction  Com- 
pany has  been  incorporated  with  a  capitalization  of  $3,000,000.  This  company 
is  a  reorganization  of  the  Indianapolis,  Lebanon  &  Frankfort  Traction  Com- 
pany and  will  construct  a  line  to  Lafayette.  Tucker,  Anthony  &  Co.,  of  Boston, 
are  the  financial  backers   of  the  enterprise. 

NEW  CASTLE,  IND.— The  New  Castle  &  Muncie  Traction  Company  has 
been  .  incorporated  to  construct  and  operate  street  railways  in  the  cities  and 
towns  of  New  Castle,  Mt.  Summit,  Springport,  Oakville,  Cowan,  Muncie, 
Alexandria,  Hartford  City,  Portland,  Bluffton,  Marion,  Ft.  Wayne,  Cambridge 
City,  Keystone,  Dunreith  and  Connersville  and  to  connect  and  operate  inter- 
urban  lines  between  said  cities  and  also  supply  them  with  electric  light,  power 
and  steam  heat.  E.  T.  Ice,  F.  W.  Nixon,  C.  B.  While  and  C.  C.  Hunt  are  the 
promoters.     The  home  office  will  be  in  New  Castle. 

COVINGTON,  KY.— The  Union  Light,  Heat  &  Power' Company  has  brought 
suit  against  the  city  to  enjoin  it  from  issuing  $75,000  of  bonds  for  the  erection 
of  a  municipal  lighting  plant.  The  case  is  an  appeal  from  a  lower  court.  A 
resolution  has  been  adopted  by  the  city  council  to  repeal  the  franchise  of  the 
company   for  alleged   failure  to   supply   certain  lights. 

SYRACUSE,  N.  Y.— It  is  announced  that  the  Syracuse  Rapid  Transit 
Company  will  build  a  line  to  Oswego  at  a  cost  of  $1,000,000. 

GREENSBORO,  N.  C— The  city  has  granted  a  franchise  to  the  company 
projecting  a  trolley  line  to  connect  High  Point,  Greensboro  and  Winston.  F.  E. 
Darlington  and  Geo.  Cohen,  of  Philadelphia,  and  others  are  interested. 

DELAWARE,  OHIO. — A  project  is  on  foot  for  the  construction  of  an 
electric  railway  from  Springfield  to  Delaware  by  way  of  Mechanicsburg,  Mil- 
ford,  Catawba   and  Marysville. 

HUDSON,  OHIO. —  The  Hudson  Improvement  Company,  recently  organized 
by  business  men,  has  arranged  with  Youngstown  parties  to  install  an  electric 
lighting  plant,   franchise  for  which  has  been  secured. 

CLEVELAND,  OHIO.— Now  that  its  affairs  are  assuming  normal  condition, 
the  Everett-Moore  syndicate  is  planning  to  again  push  the  project  of  the  Illinois 
Central  Traction  Company.  J.  B.  Hanna,  former  secretary  of  the  Cleveland 
City  Railway  Company  and  one  of  the  members  of  the  Everett-Moore  syn- 
dicate, is  president  and  general  manager  of  the  company  which  had  secured 
a  number  of  valuable  franchises  and  rights  of  way  in  Illinois,  shortly  prior  to 
the  Everett-Moore  embarrassment. 

WILKESBARRE,  PA. — A  New  York  syndicate  is  making  arrangements  to 
take  control  of  the  Wilkesbarre  and  Wyoming  Valley  Traction  Company,  which 
operates  several  lines  from  this  city.  The  same  syndicate  has  also  assumed 
control  of  the  Reading,  Pa.,  and  Wilmingtor.  Del.,  traction  companies.  Pres- 
ident Rigg,  of  the  local  company,  is  the  head  of  them  all. 

COLUMBIA,  S.  C— The  Lexington  and  Columbia  Railway  Company  has 
applied  for  a  franchise  here.  The  company  proposes  to  connect  Columbia  and 
Lexington   by  trolley. 


LEGAL. 


MARCONI-DEFOREST.— The  DeForest  Wireless  Telegraph  Company 
filed  its  answer  last  week  .in  the  United  States  Circuit  Court  to  the  suit  of 
the  Marconi  Wireless  Telegraph  Company  for  infringements  of  patents.  The 
attorneys  for  the  De  Forest  Company  are  Fish,  Richardson,  Herrick  &  Neave 
and  Edmund  Wetmore.  They  set  up  that  Marconi's  devices  for  wireless 
telegraphy  were  anticipated  by  Edison,  A.  E.   Dolbear  and  other  inventors. 
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NEW    INDUSTRIAL   COMPANIES. 

THE  INTERNATIONAL  WIRELESS  TELEGRAPHY  COMPANY,  of 
New  York,  ha»  been  incorporated  with  a  capiul  stock  of  1 10,000.  The  directors 
tre  Isaac  Neberger  and  A.  W.  Rose,  of  New  York,  and  M.  J.  Kenny,  of 
Summit,  N.  J. 

THE   MISSOURI   ELECTRICAL  CONSTRUCTION    COMPANY,   for   the 

CO,.'  .  : -'all   apparatus  or   machinery   operated    by   elec- 

,,„  ration  at  St.  I^uis.    The  capital  stock  is  $2,000. 

j(.f    ,._ (i.    Payne.    Barton    J.    Parker   and    Hickman   J. 

Rodger  s. 


PERSONAL. 


JAMES  M.  DODGE. 


_  MR.  JAMES  -.1.   DODGE,  who   was 

^^^^^^^k  '••*  week  elected  president  of  the  Amer- 

^^^L       ^  ican    Society  of    Mechanical    Engineers. 

^^^l^taH  was  born  June  30tb.   1852.  at   Waverly, 

^^^^P^m^  N.  J.     His  grandfather  was  Prof.  James 

^^^^^^k         *^  J.    Mapes.   the   celebrated    scientist,   and 

^^^^^^^MlH^^  his  mother  Mapes  Dodge,  a  well- 

•^^^^^^^^HB^^^^  known  author  for  many  editor 

^^^^^^tlg     ^^^^^  the  St.  Nicholas  Mr.   Dodge 

J^^^^^^^  ^^^^Hk  the    class 

^^^^^H        ^^^^^^^k  and  year 

^^^^^H     ^^^^^^HP  He   then  to   Rutgers 

^^^^^^^k^^^^^^^^y  3f>(l  3  course    in 

^^^^^K^^^^K^r  for   a  He    served 

^^^^^^^^^  apprenticeship    with    John     Roach,     the 

famous  ship  builder,  in  New  York  and 
at  Chester.  He  then  became  connected 
with  the  Ewart  Manufacturing  Com- 
pany, of  Chicago,  builders  of  link-belt 
marhin«'tv  Sine*-  thai  time  Mr.  Dodge  has  been  very  prominent  in  that  branch 
of  ^  lie  it  now  president  of  the  Link-Belt  Machinery  Co.,  of 
Ni'  '..I,  of  the  Dodge  Coal  Storage  Co..  and  of  the  Dodge  Stair- 
I-iit  >  ■•  lir  ,.  ..tie  of  the  : -■-  "f  the  Franklin  Institute,  of  Phil- 
adelphia, and  a  director  in  >'  :tacturing  establishments.  He  has 
lalcei.  ..'ii  .  ^rr  one  hundred  pai^  .-illy  on  con>Tying  machinery.  Mr. 
D"  '  '  been  himself  particularly  active  in  the  electrical  field,  but  he  is 
•n  convert  to  motor  driving  and  his  shops  at  Nicetown  contain  a 
m.  •  ..n  of  electrically  driven  tools,  while  he  takes  a  keen  and  most 
ini'  rest  in  electrical  development.  Hit  son,  Mr.  Kern  Dodge,  is  a 
mr  'i<an  Institute  of  Electrical  Engineers  and  is  already  widely 
k"  in  1  i>nnection  with  electrical  power  trantmis<inii  for  tools 
Oiul    ...  ..... .'ly. 

MR.  WILLIAM  l-AHNESTOCK,  the  well  known  Wall  Street  financial  leader, 
hat  become  a  director  in  the  Metropolitan  .Street  Railway  Company  of  New  York. 

PROF.  DR.  F  IIABKR.  of  the  Tcchnische  Hochschule,  Karlsruhe.  Germany. 
Is  still  in  this  country  studying  riectrochcmica'  developments  and  is  now  making 
■  trip  down  South. 

MK  WILLIAM  STARK  SMITH,  of  the  Browning  Manufacturing  Company, 
Mllwauhee,  Wit  ,  paid  New  York  a  visit  the  early  part  of  this  week  on  his 
way  East  in  behalf  of  hit  company. 

MR.  R.  S.  MASON  hat  l>ecn  appointed  consulting  electrical  engineer  of  the 
I-o*  Angeles  Railway  Company  to  prepare  or  put  upon  all  plans  of  electrical 
machinery   and    apparatut,    and    to   outline   the   arrangement   of    installation. 

MR.  EDWARD  DURANT,  electrical  engineer  for  the  city,  at  Ward's  Island. 
New  York,  has  rcKigned  and  has  accepted  a  position  as  electrical  engineer  for 
(ht  big  (K)uld  ttram  vacht  Siaeara,  sailing  this  week  for  a  long  winter 
cruise  In  the  ^T    "  n 

^"*-  •■"    ^  ^'  inventor  of  the  Schattner  demand  meter,  returned 

this  week  to  i  •  ii.i.m,  .mrr  a  stay  of  three  or  four  weeks,  during  which  time, 
in  spite  of  ill  health,  he  manage.1  to  see  a  good  deal  of  ek-ctrical  station  and  fac- 
tory work  in  differrnt  parts  of  the  country. 

MR.  C.   E.   L.   BROWN,  the  di«tingtii»hed  electrical  engineer  of  Switwrland. 

anil  in  many  ways  the  European  leader  in  - -    n  work,  is  the  sub- 

ierl   of  the    Bullock   Ct^mpany's   calendar   .  The'  card   gi^TS 

a  gnod  little  porttait  in  colort  and  a  brief  t-iaphiral  sketch. 

MR.  L.  S.  KIRKER,  formerly  electrical  engineer  of  the  Wheeling  Steel 
ro„  Company.  Wheeling.  W.  Vs..  has  bought  the  phnt  of  ihr  Tenter  Foundry 


Company.  He  and  his  friends  have  also  purchased  the  Pittsburgh  Engine  & 
Foundry  Company  and  will  manufacture  gas  engines  under  the  Kirker  patents. 

MR.  C.  H.  MACKAY.  president,  and  George  G.  Ward,  vice-president  of  the 
Commercial  Cable  Company,  W.  H  Baker  and  E.  C.  Bradley,  vice-presidents  of 
the  PosUl  Telegraph  Company.  sUrted  last  week  for  San  Francisco  to  see 
the  beginning  of  the  laying  of  the  new  Pacific  cable  to  connect  this  country 
with  the  Hawaiian  and  Philippine  Islands. 

MR-  SAMUEL  INSULL.  president  of  the  Chicago  Edison  Company,  has 
sailed  for  England,  accompanied  by  Mrs.  Insull,  so  as  to  arrive  in  time  for  the 
Christmas  holidays  which  will  be  spent  with  friends.  Mr.  Insull  has  recently 
been  doing  some  very  hard  work  in  connection  with  the  various  electric  lighting 
properties  under  his  management  and  ownership. 

TOWNSE.N'D-MULFORD.— At  Plainfield.  N.  J.,  on  Dec.  3.  Miss  Margaret 
May  Mulford.  daughter  of  Mrs.  Margaret  A.  Mulford.  and  William  Raj-mond 
Townscnd,  both  of  that  city,  were  married  at  the  home  of  the  bride's  mother  in 
East  Fifth  Street.  The  Rev.  Dr.  W.  C.  Snodgrass.  pastor  of  the  First  Methodist 
Episcopal  Church,  officiated.  The  bridegroom  is  in  the  auditing  department 
of  the  Metropolitan   Street   Railway  Company,  of  New   York. 

MR.  H.  P.  WHITNEY. — It  is  announced  that  Harry  Payne  UTiitney  has 
ictired  from  racing  and  has  sold  ou»  his  interest  in  race  horses  to  his  partner, 
Herman  Duryea.  Mr.  Whitney's  withdrawal  from  the  turf  was  occasioned  by 
the  earnest  wish  of  his  father,  W.  C.  Whitney,  that  the  son  should  more  seri- 
ously devote  himself  to  affairs  of  business  in  connection  with  the  various 
electrical  and  other  interests  with  which  their  names  are  associated. 

SIR  HIR.\M  MAXIM  is,  according  to  a  dispatch  from  London,  soon  com- 
ing to  the  United  States,  where  he  intends  to  remain  for  about  two  years  in 
the  hope  of  finding  a  cure  for  a  troublesome  throat  complaint,  which  is  the 
result  of  an  attack  of  bronchitis  and  laryngitis  six  months  ago.  He  will  also 
prosecute  experiments  with  the  view  to  building  a  flying  machine.  The 
experiments  will,  the  dispatch  states,  be  conducted  in  Connecticut  or  on  Long 
Island. 

MR.  O.  W.  BR.MX,  electrical  engineer  of  the  Sydney  City  and  Suburban 
Tramways,  Sydney,  Australia,  is  now  on  a  visit  to  the  United  States.  He 
has  come  here  for  the  purpose  of  inquiring  into  the  best  American  traction  and 
lighting  methods  and  securing  data  regarding  equipment,  etc.,  for  submission 
to  the  New  South  Wales  Railway  Commissioners  who  operate  the  Sydney 
system  with  a  view  to  their  letting  contracts,  shortly  after  receipt,  for  consid- 
erable extensions.     An   article  in  these   pages  last  week  described   the   plant. 

MR.  CHARLES  T.  YERKES.  who  is  building  an  underground  road  in  the 
English  capital,  was  one  of  the  passengers  on  the  Deutschland  in  port  this  week. 
He  will  be  in  this  country  until  after  the  holidays,  attending  to  his  American 
interests,  and  will  then  return  to  London,  where  he  is  building  some  50  miles  of 
tube  railway.  One  branch,  the  Baker  Street  and  Waterloo,  will  be  finished 
in  about  eighteen  months.  This  branch  is  seven  miles  long,  and  is  a  double 
"tube."  The  Metropolitan  system  will  be  equipped  with  electricity  in  about 
fourteen  months. 

MR.  L.  W.  MILLER,  treasurer  of  the  Goudey-McLean  Company,  of  88 
Maiden  Lane,  New  York,  export  sales  managers  for  a  number  of  American 
manufacturers  of  electrical  machinery,  supplies,  etc.,  who  has  been  in  Europe 
inspecting  the  various  branches  of  the  company  for  some  months  past,  will  reach 
London  shortly  from  the  Continent  and  will  make  his  headquarters  at  the 
company's  agency  in  the  British  metropolis — the  Associated  American  Ellec- 
trical  Manufacturers,  Limited,  47  Victoria  Street,  Westminster,  S.  W.,  for  the 
next  three  or  four  months. 

MAJOR  A.  C.  LOTBINIERE,  deputy  chief  engineer  of  the  Mysorr  Gov- 
crnment,  India,  who  has  been  on  a  short  visit  to  this  side,  sailed  for  Europe 
Saturday  last  on  the  Cunarder  Campania.  He  carries  with  him  considerable 
data  regarding  further  American  equipment,  which,  subject  to  the  approval  of 
the  Mysore  authorities,  will  mean  the  placing  of  further  important  contracts 
in  this  country  in  connection  with  the  increasing  from  4,000  hp  to  10,000  hp  of 
the  Cauvery  Falls  transmission  plant,  the  initial  electrical  equipment  of  which 
was  furnished   by  the   General  Electric  Company. 

HON.  CHARLES  ALGERNON  PARSONS,  F.  R.  S..  to  whom  the  British 
Royal  Society  has  just  awarded  its  Rumford  medal  "for  the  successful  applica- 
tion of  his  invention  of  the  steam  turbine  to  industrial  purposes,  and  in  navi- 
gation," is  a  brother  of  the  Earl  of  Rossc  and  a  son  of  the  builder  of  the 
famous  Birr  telescope.  When  Mr.  Parsons  built  the  Turhinij,  in  1896,  she  mas 
the  first  vessel  to  be  propelled  by  the  steam  turbine.  At  the  present  time  there 
It  only  one  turbine-engined  war-vessel  in  the  world.  This  is  the  Biitish  destroyer 
yelox,  and  the  has  the  distinction  of  being  also  the  fastest  vessel  in  the  world. 

MR.  GEORGE  W.  RISTINE,  of  Chicago,  has  been  appointed  to  the  manage- 
ment of  the  St.  Louis  Exposition's  Transportation  Department  on  the  recom- 
mendation of  the  Committee  on  Trantporution.  He  will  take  charge  of  all 
transportation  busines*  within  the  province  of  the  committee,  including  "all 
business  pertaining  to  the  transportation  of  property  or  persons  jn  connection 
with  the  preparation  for,  and  the  holding  of  the  Exposition."  The  Depart- 
ment of  T-  :,  is  distinct  from  the  Department  of  Transportation 
Exhibits.  V  rn  organized  with  Willard  A.  Smith  as  chief.  Mr. 
Rittine  wil!  .,„.,  ,.,.,,^c  of  matters  relating  to  rates,  operation  of  tracks,  and 
all    business   with    transportation    companies   outside    of  exhibits. 

MR.  E.  C.  PLATT.  the  well  known  treasurer  of  the  Postal  Telegraph  Cable 
Company,  ha<  sustained  a  sad  and  sudden  loss  in  the  death  of  his  daughter. 
Miss  Edith  Hunter  Piatt,  aged  only  19.  of  heart  failure.  Sbc  had  tuffei^ 
from  heart  trouble  for  some  time,  and  the  indirect  cause  of  her  death  was 
probably  the  excitement  accompanying  her  introduction  into  society,  which 
took  place  on  Friday  evening  last  wrek  at  a  coming-out  party  given  in  her 
parents'  home,  in  Brooklyn.  Miss  Helen  Lynne,  a  friend  of  Miss  Piatt, 
remained  in  the  house  over  night.  On  Saturday  morning  she  went  into  her 
friend's  room  and  found  her  groaning  and  apparently  suffering  great  pain.  A 
doctor  was  summoned,  but   Miss  Piatt  was  dead  before  he  arrived. 
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MR.  GEORGE  VV.  MASCORD,  chief  mechanical  engineer  of  Edward 
Lloyds,  Limited,  of  London,  the  publishers  of  "Lloyds  Weekly"  and  the 
"Daily  Chronicle,"  sailed  for  Europe  Saturday  last  on  the  Campania.  Mr. 
Mascord  had  been  on  this  side  for  about  four  months  seeking  ideas  for  the 
erection  and  equipment  of  an  electrically  operated  newspaper  printing  plant 
to  be  built  in  the  British  metropolis  by  his  principals.  It  will  be  the  largest 
plant  of  its  description  in  Europe.  Before  completion,  it  is  to  cost  nearly 
$730,000.  Mr.  Mascord  has  taken  estimates  over  with  him  to  Europe  as 
regards  the  electrical  machinery.  Immediately  after  his  arrival  on  the  other 
side  the  matter  will  be  brought  up  by  his  directors  and  the  contracts  de- 
termined on. 


Urabe  IFlotes. 


THE  FT.  WAYNE  ELECTRIC  COMPANY,  Fort  Wayne,  Ind.,  will  spend 
$65,000  in  adding  another  story  to  its  factory. 

THE  ACME  ELECTRICAL  APPLIANCE  COMPANY,  of  St.  Louis,  has 
increased  its  capital  stock  from  $5,000  to  $10,000,  all  the  increase  being  paid. 

MAGNETO-GENERATOR.— Some  important  parts  about  the  new  Strom- 
berg-Carlson  magneto-generator  are  given  in  a  neat  folder  (bulletin  No.  2) 
recently  issued  by  the  Strombcrg-Carlson  Telephone  Manufacturing  Com- 
pany, Chicago,  111. 

DOWN-DRAFT  FORGES.— The  Buffalo  Forge  Company,  Buffalo,  N.  Y., 
describes  and  illustrates  a  very  complete  line  of  down-draft  stationary  and 
heating  forges  for  industrial  works.  These  forges  are  of  the  most  modern 
design,  and  the  variety  represented  is  rather  striking.  The  features  and 
dimensions  of  each  style  are  briefly  given. 

THE  ELECTRICAL  MATERIAL  COMPANY,  of  Baltimore,  Md.,  has  issued 
a  catalogue  of  "All  Things  Electrical."  This  is  a  comprehensive  title,  but  the 
contents  of  the  catalogue,  which  has  nearly  250  pages,  indicate  that  it  is  well 
chosen,  since  every  department  of  electrical  application  is  represented.  The 
catalogue  is   copiously    illustrated,   price-lists  of   each   article  being   given. 

INDUSTRIAL  RAILWAY  CARS.— The  Atlas  Car  &  Mfg.  Company,  Cleve- 
land, Ohio,  manufactures  a  complete  line  of  cars  and  other  equipment  for 
industrial  works.  In  two  catalogues  of  recent  issue  the  company  illustrates  its 
products  very  effectively.  It  does  not  confine  itself  to  standard  sizes,  but 
builds  cars  of  any  style  and  size  to  suit  the  requirements  of  its  customers. 

GENERATOR  CALLS.— It  is  reported  that  the  International  Telephone 
Manufacturing  Company,  Chicago,  is  having  a  large  demand  for  its  new 
generator-call  telephones,  especially  for  country  party  line  and  long  distance 
toll  line  use.  It  is  said  that  this  instrument  embodies  in  the  construction  of 
the  parts,  many  new  features  that  are  of  vital  importance  to  the  durability 
and   efiiciency  of  a  telephone  plant. 

THE  ELECTRIC  APPLIANCE  CO.,  Chicago,  selling  agent  for  Guttmann 
alternating  current  wattmeters,  announces  that  although  it  is  shipping  hundreds 
of  these  meters  every  week,  it  is  still,  owing  to  the  increased  facilities  at  the 
factory,  able  to  keep  up  with  its  orders  and  make  prompt  deliveries.  It  desires 
to  give  wide  publicity  to  this,  as  the  rapid  growth  of  its  meter  business  during 
the  past  three  years  has  not  always  found  it  in  this  enviable  position. 

CASE  ENGINES. — The  New  Britain  Machine  Company,  New  Britain,  Conn., 
in  an  artistically  gotten-up  pamphlet  describes  very  fully  the  features  and 
advantages  of  the  Case  automatic  high-speed  engine.  The  subject  is  well  illus- 
trated  by   handsome  wood-cuts,   half-tones  and   line  drawings   of   complete  en- 


gines of  various  styles  and  parts.  Several  of  the  illustrations  show  engines 
driving  electric  generators,  centrifugal  pumps,  ventilating  fans,  etc. 

IIARRISBURG  ENGINES.— President  W.  R.  Heming,  of  the  Harrisburg 
Foundry  and  Machine  Works,  has  issued  the  following:  "It  is  our  pleasure 
to  announce  that  the  interests  of  this  company  centering  in  and  about  its  New 
York  office,  203  Broadway,  and  at  present  under  the  capable  management  of 
Mr.  W.  P.  Mackenzie,  having  prospered  and  expanded  beyond  expectation, 
will  be  conducted,  on  and  after  November  the  first,  by  the  firm  of  Mackenzie 
and  Quarrier,  to  whom  we  with  pleasure  extend  our  continued  confidence  and 
patronage." 

MARCONI  FICTION.— The  story  tellers  follow  hard  on  the  heels  of  the 
inventors.  An  extremely  clever  bit  of  fiction  a  la  Marconi  is  "Mr.  Potter's 
Vacation,"  by  Herbert  D.  Ward,  in  the  December  McClure's.  It  is  the  history 
of  a  great  battle  in  stocks  fought  from  the  deck  of  an  ocean  liner.  One  thou- 
sand miles  of  ether  were  kept  hot  for  two  days  with  long  range  orders  to  buy 
and  sell.  Mr.  Potter  won,  of  course,  but  the  author  was  probably  guilty  of 
irony  in  speaking  of  the  trip  as  a  vacation.  Harper's  Weekly  for  Christmas 
has  also  a  good  Atlantic  Marconi  story. 

ELEVATING  AND  CONVEYING  MACHINERY.— The  trade  literature  of 
the  Jeffrey  Mfg.  Co.,  Columbus,  Ohio,  is  always  interesting,  on  account  of 
its  completeness.  The  company's  products  are  so  varied  that  to  completely 
catalogue  them  requires  a  good-sized  volume.  The  latest  catalogue  issued  by 
this  company  contains  no  less  than  372  pages,  exclusive  of  the  four-page  index 
at  the  back.  Everything  manufactured  by  the  company  in  the  line  of  power 
transmission  machinery  and  labor-savitig  appliances  is  illustrated,  and  on  many 
pages  are  shown  views  of  actual  operative  installations.  The  size  of  the 
catalogue  is  Sl/i^yK  inches. 

USE  AND  CARE  OF  STORAGE  BATTERIES.— The  Columbus  Storage 
Battery  Company,  Columbus,  Ohio,  has  just  issued  a  32-page  pamphlet  con- 
taining a  short  treatise  on  the  use  and  care  of  storage  batteries,  together  with 
a  catalogue  of  small  storage  cells  manufactured  by  this  company.  A  descrip- 
tion of  the  construction  of  the  Columbus  storage  battery  elements  is  well 
illustrated.  Other  illustrations  show  the  methods  of  connecting  storage  bat- 
teries for  different  purposes.  The  pamphlet  is  deserving  of  a  place  in  electrical 
libraries  on  account  of  the  complete  and  general  information  it  contains  on  the 
subject  of  care  and  use  of  storage  batteries. 

THE  LIVING  AGE  as  it  enters  upon  its  sixtieth  year  and  236th  quarterly 
volume  still  maintains  the  high  standard  of  literary  excellence  which  has  char- 
acterized it  from  the  beginning.  It  presents  in  an  inexpensive  form,  consider- 
ing its  gieat  amount  of  matter,  w=th  freshness,  owing  to  its  weekly  issue,  and 
with  satisfactory  completeness  the  best  essays,  reviews,  criticisms,  serial  and 
short  stories,  sketches  of  travel  and  discovery,  poetry,  scientific,  biographical 
historical  and  political  information,  from  the  vast  field  of  foreign  periodical 
literature.  The  following  list  includes  some  of  the  writers  represented  in  a 
single  year's  numbers  of  the  Living  Age:  Algernon  Charles  Swinburne,  Sir 
Gilbert  Parker,  A.  T.  Quiller-Couch,  The  Bishop  of  Ripon,  Augustine  Birrell, 
Mrs.  Alice  Meynell,  W.  B.  Yeats,  Andrew  Lang,  Katharine  Tynan,  Maxwell 
Gray,  Sidney  Lee,  Herbert  Paul,  Sir  Edwin  Arnold,  Edmund  Gosse,  Geori^e 
Meredith,  Fiona  Macleod,  Maurice  Maeterlinck,  Hilaire  Belloc,  Sir  Wemyss 
Reid,  John  Buchan,  Sir  Rowland  Blennerhassett,  Eugene  Melchior  de  Vogue, 
Leslie  Stephen,  Lord  Rosebery,  Paul  Bourget,  W.  L.  Courtney,  Professor 
Edward  Dowden,  Henry  Lawson,  Arthur  Christopher  Benson,  Max  Beerbohn., 
Jane  H.  Findlater,  Owen  Seaman,  W.  E.  Heneley,  The  Hon.  H.  H.  Asquith, 
Pierre  de  Coubertin,  William  Watson,  W.  S.  Lilly,  Maxime  Gorky,  G.  :\I. 
Trevelyan,  Sir  Lewis  Morris,  John  Morley,  Emily  Lawless,  Theophile  Gautier, 
Prince  Kropotkin.  This  review  of  contemporaneous  literature  is  issued  at  $6  a 
year,  or  15  cents  for  single  copies,  by  the  Living  Age  Co.,  of  Bromfield  Street, 
Boston. 
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714.680.  PAY-TELEPHONE;  C.  E.  Egan,  Durham,  N.  C.  App.  filed  April 
22,   1902.      (See  page   963.) 

714.681.  SIGNAL-BELL  FOR  TELEPHONE  SYSTEMS;  C.  E.  Egan,  Dur- 
ham, N.   C.     App.  filed  Sept.    17,  1902.      (See  page  963.) 

714,695.  ELECTROMAGNETIC  TRACTION  INCREASING  DEVICE;  A. 
A.  Honey,  Tacoma,  Wash.  App.  filed  April  i,  1902.  A  bar  of  iron  pivoted 
on  the  axle  at  one  end  and  carrying  a  truck  at  the  other,  is  surrounded 
by  a  magnet  coil  which  can  be  thrown  into  circuit  at  will,  to  increase  the 
traction  by  bringing  the  truck  into  engagement  with  the  rail  and  estab- 
lishing magnetic  attraction  between  the  two  and  between  the  car  wheel 
and  the  track. 

714,716.  COMBINED  CURB  AND  CONDUIT;  F.  Lappin,  Washington,  D. 
C.  App.  filed  May  12,  1902.  The  curb  is  hollow  and  provided  with  in- 
ternal supports  for  the  conductors  and  with  a  cover. 

714,718.  OVERHEAD  CONDUIT  FOR  ELECTRICAL  SERVICE  WIRES; 
F.  C.  Locke,  Boston,  Mass.  App.  filed  May  31,  1902.  Hooks  strung  upon 
a  span   wire  receive  a  number  of  service   conductors. 

714,721.  ARMATURE  WINDING  FOR  ELECTRIC  MOTORS  OR  DY- 
NAMOS; R.  Lundell,  New  York,  N.  Y.  App.  filed  Jan.  23,  1902.  The 
coils  are  laid  upon  the  surface  of  a  drum  armature  in  two  or  more  layers, 
the  adjacent  inner  and  outer  coils  of  the  different  layers  being  connected 
in  sequence  to  consecutive  commutator  bars. 

714,734.  ELECTRIC  BLOCK  SIGNAL;  E.  M.  North,  Brooklyn,  N.  Y.  App. 
filed  March  22,  1902.  A  switch  lever  and  semaphore  combined,  are  moved 
mechanically  by  the   pressure  of  the  car  wheel  on  a  push  rod. 


714,746.  ELECTRIC  RAILWAY  SYSTEM;  W.  Robinson,  Boston,  Mass. 
App.  filed  Jan.  is,  1898.  Electro-magnetic  devices  for  automatically 
energizing  the  sections  of  the  working  conductor  and  cutting  them  out 
after  the  car  passes. 

714,756.  METHOD  OF  SELECTIVE  ELECTTRIC  SIGNALING;  J.  S. 
Stone,  Boston,  Mass.  App.  filed  Feb.  8,  1900.  (See  Current  News  and 
Aotes.) 

714,760.  ELECTRIC  ANNUNCIATOR  DROP;  E.  G.  Thomas,  Cambridge, 
Mass.     App.  filed  March  29,  1900.     Details. 

7 1 4,769-  CARBON  HOLDER  FOR  DYNAMO  ELECTRIC  MACHINES;  C. 
Zabel,  B.   Zabel  and   \\'.    Zabel,   Edgewood   Park,  Pa.     App.   filed  Oct.   28, 

1901.  Details  of  construction. 

714,775.  ELECTRICAL  PROCESS  OF  LOCATING  RUNNING  WATER  IN 
THE   EARTH;    F.    H.    Brown,    Los   Ant,.»les,    Cal.     App.    filed   March  31, 

1902.  The  vibrations   caused  by   running   subterranean   streams  are   trans- 
formed into  electrical  pulsations  which  are  detected  by  telephone. 

714,786.  CONTROLLING  ELECTRIC  MOTORS;  M.  W.  Day,  Schenectady, 
N.   Y.     App.  filed  Sept.  26,   1900.      (See  Current  News  and  Notes.) 

714.810.  THERMOSTAT;  T.  \'esconte,  Minneapolis,  Minn.  A.  p.  filed  Feb. 
II,  1 901.  A  bulb  with  a  liquid-containing  department  has  a  diaphragm, 
the  movement  of  which  makes  it  break  an  electric  circuit.  The  liquid 
contained  may  be  sulphuric  ether. 

714.811.  BRUSH  HOLDER;  D.  Litchfield.  Schenectady,  N.  Y.  App.  filed 
April  30,  1901.  Instead  of  the  current  passing  through  the  entire  brush 
spring,  it  is  shunted  by  a  conductor  to  a  point  of  the  spring  near  where 
the  latter   bears  on   the  carbon  brush. 
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TIOX   MOTORS;  A.   Schwartz. 
1901.     Consicu  in  poshing  the 
urr  .i  cut  into  circuit,  giving  a  flight 
..ng  the  armature  back  into   the  field. 
OJ     S1.L1XTIVE    ELECTRIC   SIG.NALING;   J.    S. 
.Stone,  Bofion.  Ma».»      Auf>    f'l«<l  Jan-  »J.  «»«'•     (See  Current  Newi  and 
Kote«.) 

4^33.  APPARATUS  FOR  AMPLIFYING  ELECTROMAG.NETIC  SIG- 
NAL WAVES;  J.  S.  Stone,  Bo«ton,  Ma»».  App.  filed  Jan.  23,  1902.  (See 
Current   New«  and  Notct.) 

14.813.  METHOD  OK  AMPLIFYING  ELECTROMAGNETIC  SIGNAL 
WAVK.S;  J.  S.  Stone,  Bofton,  Maw.  App.  filed  Jan.  33,  1901.  (See 
Current  Ne»i  and  Note».) 

4,834.  APPARATUS  FOR  SELECTIVE  ELECTRIC  SIGN.^LING;  J.  S. 
Stone,  Cambridge,  Ma«».  App.  filed  Oct.  4,  1903.  (See  Current  Newj 
and  Notes.) 

4,8$!.  RAILWAY  AND  CAR  AND  MAGNETIC  APPLIANCES  THERE- 
FOR; A.  C.  Alerl»on,  New  York,  N.  Y.  App.  filed  April  8,  190J.  Mag- 
net* carried  on  the  car  have  their  polea  preaented  to  an  iron  rail  so  placed 
that  the  attractive  force  tend*  to  lift  the  car  from  the  track,  and  decrease 
the  running  friction. 

4,8«i.  PROCESS  OF  ELECTROLYTIC  SEPARATION  OF  COPPER 
AND  NICKEL;  D.  H.  Browne,  Cleveland,  Ohio.  App.  filed  Jan.  27. 
i8'/ ,  '  .  -  ,  1 -;  jMjwdcr  or  fragments  are  placed  in  a  "tower"  and 
•u'  jsly    to    a    stream    of   salt    water    from   the    top    and   a 

sirr  Moe   from  the  side.     The   resulting  cuprous  and   nickel 

chlorides  run  into  another  receptacle  containing  a  nickel-copper  anode 
and  bjr  electrolysis  the  copper  is  plated  on  the  cathode  and  the  chlorine 
combines  with  the  copper  and  nickel  of  the  anode,  forming  cuprous 
chloride  and  additional  nickel  chloride,  which  latter  after  being  freed 
from  trarri  of  iron  and  copper  is  heated  and  introduced  into  a  nickel- 
plating  apparatus,  where  the  nickel  is  deposited  and  the  chlorine  drawn 
off  to  »tif  '     "I-    '■•'>wer." 

4Ma.  CO'.  '.  ELECTRIC  MOTORS;  H.  W.  BUCK.  Niagara  Falls, 

S.  Y.     .V  '-"V.   17.    1900.      (See  Current   News  and   Notes.) 

i.8«9.  CO.S.StClUR;  G.  \V.  Cravens,  Schenectady.  N.  Y.  App.  filed 
May  I,  1901.  Two  cup-shaped  devices  made  separable  and  carrying  cor- 
responding contact  parts. 

4,881.  CLAMPING  FINGER;  W.  L.  K.  Emmet.  Schenectady.  N.  Y.  App. 
fi'.ed  May  7.  19QJ.  A  gutter-shaped  finger  intended  to  be  placed  against 
the  outer  plate  of  the  laminations  of  an  armature   to  stiffen   it. 

tMi.  TRANSFORMER  AND  MEANS  FOR  WINDING  SAME;  E.  R 
fiill,  .New  York.  N.  Y.  App.  filed  May  4,  1899.  An  arrangement  of  a 
divisible  spool  and  a  divisible  gear  for  winding  the  core  after  it  is  as- 
tembled. 

4M3-  ELE(rrRIC  CURRENT  REGULATOR;  J.  W.  Hammond.  Fredonia, 
N.  y.     App.   filed  July   23.   1902.     Details. 

4.904.  ELECTROMAGNETIC  DEVICE;  J.  S.  Hodges.  Troy,  N.  Y.  App. 
filed  April  4.  i<)o2.  An  arrangement  whereby  the  attraction  of  a  magnet 
if  maintained  during  the  lime  of  reversal  of  the  current. 

4.90J.  ELECTROMECHANICAL  CLOCK;  S.  11.  Hoggson.  New  York.  X.  V. 
App.  filed   Nov    27,    1901.      Details. 

4.037  RHEOSTAT;  F.  Mackintosh.  Schenectady.  N.  Y.  App.  filed  M.ty 
31.  1901.  Reaistance  grids  coated  with  insulating  heat-refractory  enamel 
arc  clamped  together  with   Iteat-radialing  plates  between  them. 

4.928.  PLUG  AND  RECEPTACLE;  N.  Marshall.  Newton.  Mass.  App. 
filed  Nov.  7.  1900.  A  face  plate  having  a  hinged  door  carries  plug  sockets 
fupporte<l  immediately  behind  the  door  with  which  connection  is  made 
bv  plugs  after  first  swinijing  the  door  open. 

•  .0J4.  MEANS  FOR  PREVENTING  BREAKDOWN  OR  HIGH  PO- 
TENTIAL  WINDINGS;    W.    S.    Moody.    Schenert.i.lv.    N     Y.      App.   filed 


715,019. 


7»<.r7$— Electrical   Process  of   Locating  Running  Water  in  the   Earth. 

April  26,  1902.  The  admiMion  of  high  potential  current  to  a  winding,  is 
resisted  by  the  induvtance  of  the  winding,  to  that  there  is  an  appreciable 
interval  before  the  inner  portions  of  the  winding  are  raised  in  potential 
in  tccordamr  with  its  terminal  points.  To  prevent  breaking  down  of  the 
insulation  at  such  limes  between  a  terminal  and  an  interior  point,  the 
insulatiiiB  material  near  the  Icmiinal  is  thickened 
i.or.t  MKASirRIvr.  ALTERNATING  ELECTRIC  CURRENTS  M  E 
Ihomp^^n.  Ki.lRway.  Pa.  App.  filed  Dec.  30.  1896.  A  second  field  coil 
having  a  circuit  of  I  .-'.  -  "  -v1„ction,  •  third  field  coil  deriving  its  cur- 
rent independently  .1  field  coil  and  a  closed  armature  in  in- 
ductive  relation   to  .» 

..m6        MAMI  ArXlRK    OF    SPONGY    LEAD    PLATES    FOR    SEC- 


oxidizi  the  organic  substance  and  convert  the  lead  oxide  into  porous 
peroxide  and  then  passing  the  current  in  a  reverse  direction  to  reduce 
the  porous  peroxide   to  spongj-  lead. 

MEANS  FOR  SYNCHRONIZING  MOTORS;  F.  E.  Case,  Schen- 
cc'.i:\-,  N.  Y.  App.  filed  Feb.  ii,  1899.  Motors  in  series  with  means 
L. •.  :i!cd  by  an  increase  in  electromotive  force  of  any  motor  above  that 
of  tuc  others  for  diverting  current  from  such  motor  to  the  others. 

715,036.  TROLLEY  H.\RP;  H.  S.  Doyle,  St.  Louis,  Mo.  App.  filed  Aug. 
IS,  1901.  A  spring  fork  between  which  the  wheel  is  mounted  arranged 
with  nuts  to  screw  up  and  down  to  alter  the  spring  pressure. 

715.043.  CURRENT  OPER.\TED  RECEIVER  FOR  ELECTROM.^GNETIC 
WAVES;  R.  A.  Fessenden,  Manteo,  N.  C.  App.  filed  Aug.  27,  1902. 
(See  Current  News  and  Notes.) 

71S.058.  ELECTROMAGNETIC  BR.^KE;  F.  Haber,  Washington.  D.  C.  App. 
filed  April  21,   1902.     To  obtain   an  extended  movement  of  the  brake  lever 


714,851. — Railway  and  Car  and  Magnetic  Appliances  Therefor. 

under  the  action  of  a  magnet,  the  lever  carries  a  series  of  armatures,  one 
above  the  other,  which  successively  come  to  rest  against  the  bead  of  the 
magnet. 

71S.071-  ELECTRIC  TROLLEY  PROTECTOR;  W.  W.  HoflFman  and  F. 
W.  Powers,  West  Lafayette.  Ind.  App.  filed  April  18.  1902.  A  spring 
retractor  acting  upon   the  trolley  rope. 

71S.126.  RECTIFIER  FOR  SINGLE  OR  POLYPHASE  ALTERNATING 
CURRENTS;  A.  Nodon.  Paris,  France.  App.  filed  April  30,  1902.  An 
electrolytic  transformer  comprising  an  electrolyte,  a  vessel  for  contain- 
ing the  same,  an  electrode  made  of  an  alloy  of  ninct>'-fivc  per  cent,  alu- 
minum and  five  per  cent.  zinc,  and  another  electrode  made  of  iron,  or  its 
alloys,  and  terminals  connected  with  said  electrodes. 

7«S.>6o.  MAGNETIC  SEPARATOR;  C.  Scholl,  Goppingcn.  (Jermany.  App. 
filed  Sept.  13,  1901.     Details. 

715,170.  HOT  WIRE  ELECTRIC  METER;  R.  S.  Stewart,  Detroit.  Mich. 
App.  filed  April  26,  1902.  A  pointer  is  suspended  horizontally  from  two 
wires,  the  current  in  which  lengthens  or  shortens  the  wires  and  $0  alters 
the  angle  of  the  pointer. 

715.190.  TROLLEY  CATCHER;  E.  M.  Zwing,  Philadelphia.  Pa.  App.  filed 
Aug.  30,  1902.  The  quick  upward  movement  of  the  trolley  releases  a  brake 
which    then    acts    upon   the   trolley   rope. 

715.195.  METHOD  FOR  SYNCHRONIZING  MOTORS;  F.  E.  C:ase.  Schen- 
ectady, N.  Y.     App.  filed  Feb.    11,   1899.     Consists  in  simultaneously  cut- 
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UNDARV    BATIKRIES;    H.   W.    Butler  and   J.    H.    M  = 
App.   filed  Jai\.  «.  1901.     Lead  oxide  and  an  organic   ' 
are    first  connected   with   the   positive   pole   of   the   sout 
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7' 5. '95- — Method    of    Synchronizing    Motors. 

ting  down  the  current  in  any  motor  that  slips  and  increasing  it  in  those 
of  lower  speed. 

7iS.ao3  SELECTIVE  SIGNALING  BY  ELECTROMAGNETIC  WAVES; 
R.  A.  Fcssenlcn.  Manteo,  N.  C.  App.  filed  Nov.  13,  190a.  (Se«  Cttirent 
News  and    Notes.) 

715.^09.  I-ACE  PLATE  FOR  ELECTRIC  COUPLINGS;  N.  Marshall.  New 
ton,  Mass.     App.  filed  Nov.  7,   1900.     Details. 

7iS.a2o.  METHOD  OF  MEASURING  ALTERNATING  ELECTRIC  CUR- 
RENTS; M.  E.  Thompson.  Ridgway.  Pa.  App.  filed  Dec  30.  1896.  The 
method  of  obuining  a  magnetic  field  in  quadrature  with  the  impressed 
electromotive  force,  which  consists  in  lagging  a  current  derived  from  said 
electromotive  force,  producing  thereby  a  lagging  primary  magnetic  field. 
producing  independently  of  said  primary  magnetic  field  an  auxiliary 
magnetic  field,  and  combining  such  primary  and  auxiliary  fields  to  form 
a  resulting  field  of  the  required  phase  relation. 
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Second  Convention  of  the 
Interstate    Independent   Telephone   Association. 


THE  second  convention  of  the  Interstate  Independent  Telephone 
Association  of  the  States  of  Illinois,  Indiana,  Ohio,  Michigan, 
Wisconsin,  Minnesota,  Iowa,  Missouri  and  Kentucky,  began 
Tuesday,  December  9,  at  the  Auditorium  Hotel,  Chicago.    The  first 
morning  was  given  over  to   registration  of  delegates  and  visitors, 
and  inspection  of  the  manufacturers'  exhibits  at  the  hotel. 
Tuesday's  session. 

President  H.  C.  Raney,  of  Fairfield,  Iowa,  called  the  first  session 
to  order  Tuesday  afternoon,  and  J.  E.  Keelyn  introduced  Hon. 
Lawrence  E.  McGann,  comptroller  of  the  city  of  Chicago,  who  rep- 
resented the  mayor  in  a  few  words  of  welcome  to  the  convention. 

In  welcoming  the  convention,  Mr.  McGann  said  that  he  hoped 
and  was  certain  of  good  results  from  it.  The  use  of  the  telephone 
was  but  in  its  infancy.  All  out  over  the  country  the  farmers  were 
awakening  to  a  new  life  as  a  result  of  the  coming  of  the  telephone. 
He  hoped  for  good  results  from  the  convention,  not  only  to  the 
telephone  interests  in  particular,  but  to  the  public.  The  generosity 
of  the  American  people  in  the  granting  of  great  municipal  service 
privileges  had  been  so  large  in  years  past  as  to  intoxicate  men  of 
wealth.  They  have  become  accustomed  to  extraordinary  returns 
from  public  service  companies.  The  very  existence  of  the  inde- 
pendent telephone  convention  indicated  competition  which  was 
welcome. 

President  Raney  responded  to  the  welcome  in  behalf  of  the  inde- 
pendent telephone  men  of  the  United  States  represented  at  the  con- 
vention. He  said,  among  other  things :  For  that  welcome  we 
return  our  most  sincere  thanks.  And  yet  I  think  that,  without 
egotism,  or  without  undue  exaltation,  we  may  say  that  such  welcome 
is  not  unworthily  bestowed.  We  are  here  as  the  representatives 
of  a  business  interest  which,  in  the  nine  States  represented  in  this 
convention,  speaks  for  an  investment  of  at  least  $100,000,000.  We  rep- 
resent the  customers  of  business  interests  in  your  city,  which  employ 
$10,000,000  of  capital,  furnish  labor  to  15,000  of  your  citizens,  and 
which  do  an  annual  business  of  $20,000,000. 

But  we  are  entitled  to  credit,  not  only  as  customers  of  great  busi- 
ness interests  in  your  city,  but  also  for  the  work  we  are  doing 
among  the  people  of  the  States  we  represent.  Ten  years  ago  the 
telephone  business  was  in  the  hands  of  a  gigantic  and  grasping 
monopoly,  and  the  blessing  and  convenience  of  its  use  was  limited 
to  the  favored  few.  To-day,  as  the  result  of  our  efforts  to  give  to 
the  common  people  the  benefits  of  inventive  genius  and  business 
push,  the  telephone  is  an  article  of  household  use,  almost  as  uni- 
versal as  the  table  and  the  stove,  and  almost  as  essential  to  the 
fsmily  welfare. 

The  work  of  the  convention  has  to  do  in  the  first  instance  and 
directly  with  telephone  business  from  the  operator's  standpoint. 
In  immediate  results  from  a  financial  standpoint  it  may  more  di- 
rectly affect  the  business  of  the  manufacturers  and  supply  men.  But 
if  they  have  special  opportunities  to  induce  us  to  do  business  and 
get  our  money,  we  will  at  least  have  the  opportunity  of  knowing 
what  is  on  the  market,  and  finding  out  what  Is  most  adapted  to 
our  wants,  and  where  we  can  get  it  the  cheapest.  The  active  work 
of  the  convention  readily  divides  itself  into  three  parts  or  heads : 
First,  our  business  relations  with  the  general  public.  Second,  our 
business  relations  with  each  other ;  and  third,  our  business  relations 
with  and  standing  in  the  financial  world. 

First:  As  to  our  relation  to  the  general  public.  We  must  re- 
member that  we  are  of  the  people;  that  our  business  had  its  origin 
in  the  needs  of  the  people  and  in  their  attempts  to  supply  these 
needs.  It  is  for  this  reason  that  the  independent  telephone  movement 
has  always  had  the  moral  as  well  as  the  financial  support  of  the 
mass  of  the  people.  In  this  fact  we  find  the  secret  of  p9st  success 
and  the  guaranty  of  future  greatness.  It  is,  therefore,  of  the  utmost 
importance  that  we  preserve  intact  the  cordial  relations  heretofore 
existing  between  the  people  and  the  independent  telephone  movement. 

In  our  relations  to  each  other,  as  operators,  there  is  vast  room 
for  education  and  improvement.     If  there  is  any  special  source  of 


danger  to  independent  telephone  interests,  it  is  found  in  the  wan't 

of  harmony  and  co-operation  among  telephone  men. 

The  inducements,  which  the  business  has  offered  in  the  way  of 
returns  on  investments,  and  the  opportunities  for  acquiring  rights 
and  privileges  having  a  great  future  value,  such  as  franchises  and 
rights  of  occupancy  on  highways,  have  aroused  in  some  men  a  spirit 
of  avarice  and  greed  for  territory  that  has  led  to  serious  compli- 
cations, which,  unless  speedily  settled,  will  work  untold  injury. 
In  other  cases  there  seems  to  be  a  disposition  to  exact  harsh  terms 
for  privileges  granted,  and  a  general  tendency  to  want  to  do  busi- 
ness on  the  "Keep  all  you  can  get"  plan. 

There  is  room  for  all,  and  we  must  respect  each  other's  territorial 
rights.  In  granting  privileges  and  concessions,  we  must  not  lose 
sight  of  the  benefits  received ;  and  should  make  our  grants  on  an 
equitable  basis.  If  it  is  the  good  fortune  of .  some  company  to 
control  the  business  in  some  important  center,  just  such  an  equitable 
arrangement  should  be  made  with  other  companies,  asking  admit- 
tance to  that  center.  We  should  do  all  in  our  power  to  enhance  the 
value  of  each  other's  property  instead  of  attempting  to  destroy  that 
value  by  demanding  unfair  connecting  contracts.  Especially  must 
we  abandon  the  "Keep  all  you  can  get"  plan  of  doing  business.  There 
is  no  other  business  in  the  world  involving  anything  like  the  same 
amount  of  capital,  where  such  loose  business  methods  and  practices 
are  permitted,  as  in  the  telephone  business.  Each  company  is 
entitled  to  receive  the  pay  for  the  service,  which  it  renders,  either 
in  use  of  line  or  operator's  services. 

The  time  has  certainly  come  when  improved  business  methods  are 
demanded  among  telephone  operators.  No  company  should  be 
asked  to  furnish  service  without  just  compensation.  Neither  should 
one  company  receive  the  compensation  for  the  service  which  some 
other  company  has  rendered.  In  my  judgment  there  is  an  impera- 
tive demand  for  some  accurate  method  of  settling  joint  business 
between  companies  furnishing  a  joint  service. 

It  would  seem  that  the  ordinary  telephone  man  would  see  at  once 
that  a  long-distance  connection  would  add  to  a  good  local  business — 
the  one  thing  needful  to  its  highest  and  continued  success — and  that 
such  a  connection  would  give  much  to,  and  take  little  away  from,  the 
business  of  the  local  company.  That  instead  of  being  competitors 
they  would  be  mutually  helpful ;  and  yet  there  are  telephone  men 
who  either  by  reason  of  jealousy  or  want  of  business  foresight,  will 
turn  down  an  opportunity  to  enter  into  such  a  contract  on  the  most 
flimsy  pretext.  I  would  urge  very  emphatically  a  more  careful  con- 
sideration of  our  duties  and  obligations  to  each  other. 

In  the  third  place,  we  must  look  carefully  to  our  relations  to  the 
financial  world.  In  the  earlier  history  of  the  independent  telephone 
movement,  the  financial  quejiion  was  not  a  serious  one.  As  a  rule, 
the  local  company  could  find  abundant  local  capital  for  all  its  wants. 
A  comparatively  small  amount  was  required  to  start  an  exchange 
in  the  town  or  village.  But  the  almost  universal  experience  of 
the  small  company  has  been  that  in  order  to  protect  the  investment 
already  made,  it  must  extend  its  service  to  adjoining  towns,  and 
frequently  over  a  county,  in  the  way  of  a  toll  ser\-ice.  In  most 
instances  this  has  been  followed  by  the  nrcessity  of  building  farmer 
lines.  Hence,  in  many  instances  the  financial  question  has  become  a 
serious  one,  even  to  the  small  companies ;  and  when  it  comes  to 
attempting  to  occupy  the  larger  cities  and  build  long-d'stance  lines 
the  difficulty  has  increased.  Investments  aloig  these  lines  have 
been  in  the  past,  and  a'-e  yet  very  largely,  experimental  in  the  financial 
world. 

Independent  telephone  stocks  and  bonds  have  in  the  past  had  no 
established  standing,  financially.  Our  special  enemies,  the  Bell 
company,  have  been  very  active  in  their  efforts  to  injure  us  along  tnis 
line.  They  have  talked  "natural  monopoly"  and  "infringement  suits'* 
and  other  scarey  things  until  men  with  money  hesitated.  They  have 
followed  this  with  misrepresentation  and  misstatement  of  actual  con- 
ditions. (Mr.  Raney  here  quoted  a  circular  issued  by  a  prominent 
Bell  officer.)     Such  statements,  as  I  have  quoted  above,  made  by 
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our  enemies,  are  known  to  be  absolutely  false.  I  do  not  know  01 
the  failure  of  a  single  telq)hone  company  in  the  Sute  of  Iowa.  And 
I  know  none  which  are  making  less  money  than  the  "Iowa  Bell," 
judging  by  appearances. 

The  financial  standing  of  each  individual  company  is  a  matter  of 
its  own;  and  we  must,  and  can  afford  to  leave  that  to  its  own 
management.  But  as  an  organization  we  can  make  sure  that  the 
public  in  general,  and  especially  the  financial  public,  are  fully  in- 
formed as  to  the  truth  concerning  our  business.  And  when  the 
truth  is  known,  there  will  be  no  doubt  in  regard  to  the  general 
financial  standing  of  independent  telephone  companies. 

The  proposing  and  discussion  of  plans  and  details  of  procedure 
along  the  lints  I  have  suggested,  belong  to  the  work  of  this  con- 
vention and  will  be  presented,  as  the  different  topics  on  the  pro- 
gramme arc  taken  up.  I  have  no  doubt  but  that  they  will  be  ably 
presented. 

Secretary  E.  M.  Coleman,  of  Louisville,  read  his  report,  which 
gave  an  outline  of  the  work  carried  on  by  him  in  advertising  the 
association  and  soliciting  new  members  during  the  past  year.  The 
report  showed  that  the  secretary  felt  greatly  hampered  by  the  lack 
of  funds  in  the  association  treasury.  The  financial  provisions  for 
the  present  convention  had  been  made  largely  by  the  Chicago  supply 
and  manufacturing  companies.  An  official  handbook  and  souvenir 
of  the  Interstate  Association  was  started  with  the  idea  of  having  it 
come  out  at  the  time  of  the  convention,  but  this  idea  was  later 
changed,  and  it  was  to  be  published  about  January  i,  1903,  and 
contain  a  full  report  of  the  proceedings  of  the  present  convention, 
together  with  portraits  of  officers  and  other  matter.  This  would 
not  only  advertise  the  convention,  but  bring  some  money  into  tha 
treasury  from  advertising  in  its  pages. 

The  secretary  urged  the  establishment  of  a  clearing  house  for 
the  settlement  of  telephone  toll  charges  between  different  companies. 
He  also  urged  the  establishment  of  an  information  bureau  to  dissem- 
inate information  regarding  independent  telephony,  so  as  to  coun- 
teract the  reports  that  the  Bell  interests  were  industriously  circu- 
lating, which  tended  to  destroy  confidence  on  the  part  of  the 
pjiblic  and  investors  in  independent  enterprises.  In  the  nine  States 
represented  in  the  association  there  are  3,000  independent  exchanges. 
The  investment  is  over  $300,000,000.  The  telephone  industries  of 
Chicago  turn  out  $20,000,000  worth  of  independent  telephone  ap- 
paratus per  year. 

The  treasurer's  report  was  postponed,  pending  action  upon  it  by 
an  auditing  conmiittce. 

A  nominating  committee  of  one  from  each  State  was  appointed, 
consisting  of  W.  Guy  Jones,  of  Columbus,  Ohio;  Dr.  H.  S.  Hcrr, 
Ottumwa,  Iowa;  W.  F.  Goodrich,  La  Crosse,  Wis.;  William  Robin- 
son, Muskegon,  Mich. ;  L.  A.  Frazcc,  Connersvillc,  Ind. ;  E.  S.  Hull, 
Salem.  111.;  W.  F.  Hall,  Clinton,  Mo.;  H.  K.  Cole,  Owcnsboro,  Ky. 

An  invitation  extended  by  the  Illinois  Telephone  &  Telegraph 
Company  to  visit  its  great  system  of  tunnels  under  the  business  p.irt 
01  Chicago,  was  accepted.  These  tunnels  arc  to  serve  as  conduits 
for  the  cables  of  an  immense  telephone  exchange,  to  be  operated  on 
the  automatic   system,  without  operators. 

B.  F.  Wasson,  of  Clinton,  III.,  moved  to  exclude  from  membership 
in  the  association  all  c<)?npanics  using  Bell  transmitters  or  receivers. 
This  ntotion  started  an  extended  discussion  on  the  matter  of  admit- 
ting companies  having  any  traffic  arrangements  whatever  with  the 
I'.rll  company.  Some  members  were  opposed  to  allowing  any  com- 
pany in  the  association  which  had  any  business  with  the  Bell  com- 
p.iny  in  the  way  of  toll  line  connections.  Others  thought  that  since 
in  some  cases  toll -line  connections  could  be  made  only  over  the 
Bell  lines,  that  conipanies  operating  under  such  arrangement  should 
not  he  excluded.  It  was  argued  that  only  the  use  of  Bell  telephone 
appnr.ntus  would  stamp  a  company  as  practically  allied  with  the  Bell 
interests.  Those  favoring  no  business  relations  whatever  with  the 
Bell  company  argt'cd  that  the  existence  of  any  kind  of  an  agreement, 
either  oral  or  otherwise,  by  which  business  was  exchanged  with 
the  Bell  companies,  would  have  the  effect  of  discouraging  the  build- 
ing of  independent  toll  lines,  hecnusc  the  necessity  for  them  would 
not  be  so  strongly  felt,  and  that  the  result  would  be  to  restrict  the 
independent  telephone  industry.  They  argued  further  that  the 
owning  and  operating  of  toll-lines  by  independent  companies  gave 
them  a  very  strong  hold  upon  the  situation,  and  that  independent 
interests  could  not  afford  to  have  this  hold  weakened  hy  interchange 
of  business  over  Bell  toll-lines.  It  appeared  that  several  members 
of  the  association,  although  loyal  independent  men.  were  acting  as 


terminal  companies  for  Bell  toll-lines,  in  cases  where  there  was  no 
Bell  exchange,  and  in  other  cases  were  using  Bell  exchanges  as 
terminals  where  there  was  no  independent  exchange. 

After  an  animated  discussion,  it  became  apparent  that  the  subject 
was  an  important  one,  and  far-reaching  in  its  effects  on  the  inde- 
pendent telephone  business,  as  it  involved  matters  of  general  policy. 
It  was,  therefore,  referred  to  a  committee. 

The  matter  of  excluding  manufacturers  who  sold  apparatus  for  a 
second  independent  telephone  exchange  in  a  town,  was  also  dis- 
cussed briefly,  and  finally  referred  to  the  same  committee.  This 
committee,  w-hich  was  later  appointed  by  the  chair,  consisted  of 
H.  H.  Robinson,  J.  S.  Bellamy,  William  J.  Bell,  W.  J.  Buck,  J.  P. 
Ware,  L.  A.  Frazee,  M.  Savage,  J.  W.  La}-ne  and  A.  L.  Tetu. 

It  was  then  suggested  that  some  gentlemen  connected  with  BcU 
interests  were  in  attendance,  and  the  question  arose  as  to  what  policy 
the  convention  should  adopt  in  allowing  them  at  the  sessions.  Some 
favored  admitting  anyone  who  wished  to  come,  since  there  was 
nothing  the  independent  telephone  had  to  fear  at  present  It 
was  finally  moved,  however,  to  have  a  committee  on  credentials  to 
pass  upon  everyone  entering  the  convention  hall  if  they  thought 
best.  This  committee,  which  was  appointed  by  the  chair,  consisted 
of  Messrs.  Cole,  Rex  and  Conklin.  The  convention  then  adjourned 
until  Wednesday  afternoon. 

Wednesday's  session. 

Wednesday  morning  was  given  over  to  inspection  of  the  exhibits 
and  visits  to  the  manufacturing  establishments  of  the  city.  Wednes- 
day afternoon  the  convention  again  assembled,  and  the  first  order  of 
business  was  a  consideration  of  the  report  of  the  committee  ap- 
pointed the  day  previous,  to  consider  the  matter  of  whether  inde- 
pendent companies  having  traffic  arrangements  with  the  Bell  com- 
panies or  using  Bell  apparatus  should  be  admitted  to  membership 
in  the  association.  The  committee  also  considered  the  question  of 
admitting  manufacturers  of  independent  telephone  apparatus  who 
would  sell  material  for  a  second  independent  e.xchange  in  a  terri- 
tory already  served  by  an  independent  exchange.  The  committee 
reported  a  resolution  against  admitting  manufacturers  who  were 
guilty  of  this,  where  a  reasonably  efficient  service  was  already  being 
given  by  an  independent  company. 

A  resolution  was  also  presented  to  the  effect  that  no  company  using 
Bell  apparatus  could  be  considered  as  friendlj'  to  independent  tele- 
phony, and  should  be  excluded  from  the  association. 

Another  resolution  drew  the  line  even  closer,  and  recommended 
the  exclusion  from  the  association  of  all  companies  having  traffic 
exchange  arrangements  with  Bell  companies,  except  in  certain  iso- 
lated cases,  which  might  be  passed  upon  by  a  committee  of  the 
State  Association. 

Mr.  Seeborn,  of  Ashland,  Ky.,  who  was  one  of  those  who  would 
be  most  affected  by  this  resolution,  expressed  himself  as  willing 
to  abide  by  the  decision  of  a  committee  as  to  his  eligibility  for 
membership,  as  provided  by  the  resolution,  and  said  he  thought 
other  independent  companies  having  Bell  connections  would  be  will- 
ing to  do  the  same. 

Mr.  Tetu  favored  using  the  Bell  toll-lines  only  where  no  other 
line  existed,  and  as  a  temporary  expedient,  where  it  could  do  no 
possible  harm  to  independent  interests. 

The  resolutions  were  finally  unanimously  adopted. 

George  N.  Bandy,  of  Des  Moines,  read  a  paper  on  "Measured 
Service."    It  was,  in  part,  as  follows: 

As  the  discussion  which  follows  the  reading  of  a  paper  is  gen- 
erally more  valuable  than  the  article  itself,  I  will  be  as  brief  as 
possible  and  endeavor  not  to  tire  you  by  submitting  a  long  and 
exhaustiv:  argument  as  to  why  telephone  service  should  be  charged 
for  on  a  meter  basis  rather  than  a  flat  rate. 

The  pioneers  in  the  telephone  field,  who,  by  the  way,  were  the 
various  Bell  licensees,  not  having  at  the  time  the  telephone  was 
first  brought  into  commercial  use  apparatus  by  which  the  number 
of  calls  could  be  accurately  recorded,  adopted  the  expedient  of 
charging  for  the  service  an  arbitran.-  rate  per  month,  having  a  higher 
rate  for  business  than  for  residence  telephones.  This  practice  still 
largely  obtains  among  the  independent  companies,  but  the  Bell  licen- 
sees are  breaking  away  from  that  custom  as  rapidly  as  possible; 
especially  is  this  true  in  the  larger  cities. 

There  are  several  reasons  for  making  the  change.  It  yields  a 
large  income  per  telephone,  increases  their  list  of  subscribers,  and  last, 
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but  not  least,  rids  their  patrons  of  that  intolerable  nuisance  known 
as  a  deadhead,  who  uses  your  service  in  many  cases  more  than 
a  regular  subscriber  without  paying  therefor,  and  99  times  out  of 
100  not  only  fails  to  show  his  appreciation  of  the  convenience  by 
thanking  the  company  or  subscriber,  but  is  loudest  in  his  denuncia- 
tion of  what  he  is  pleased  to  call  "the  rotten  service"  the  company 
is  furnishing. 

I  believe  that  the  majority  of  our  subscribers  would  welcome  a 
change  from  the  present  flat  rate  system  to  the  "pay-for-what-you- 
get"  principle.  It  may  be,  however,  that  the  apparatus  for  record- 
ing the  number  of  calls  is  not  sufficiently  perfected  to  warrant  our 
making  this  change,  but  as  necessity  is  the  mother  of  invention, 
I  confidently  believe  that  if  it  is  shown  that  the  apparatus  now  avail- 
able for  this  purpose  is  not  efficient,  some  one  will  soon  place  on 
the  market  an  instrument  that  will  meet  our  requirements. 

In  charging  for  telephone  service  on  the  meter  basis,  it  may  be 
necessary,  of  course,  to  have  the  subscriber  guarantee  a  certain 
number  of  calls  per  month.  The  guarantee  as  to  minimum  number 
of  calls  per-  month  to  be  varied  to  suit  local  conditions.  No  calls 
to  be  recorded  unless  the  number  or  party  called  is  obtained. 
All  incoming  calls  free. 

These  are  merely  brief  suggestions  for  your  reflection.  There 
are  various  ways  offered  by  others  for  accomplishing  a  similar 
purpose.  An  idea  laid  down  by  a  prominent  telephone  man  as 
long  ago  as  1895,  has  been  adopted  for  practice  by  a  number  of 
telephone  companies.  It  has  later  become  the  rule  in  some  foreign 
countries.  It  is  to  first  charge  a  flat  rate,  covering  a  reasonable 
amount  for  the  subscriber's  station  maintenance  then  a  charge 
additional  for  the  service,  or  a  switching  rate  of  so  much  per  call, 
varying  from  two  to  six  cents  for  exchanges. 

This  subject  must  have  an  important  bearing  on  our  future,  we 
ought  now  to  begin  to  learn  all  about  it.  It  is  possible  that  some 
here  have  had  actual  experience  with  it,  and,  no  doubt,  many  others 
can  give  us  good  ideas  or  information  regarding  it.  I  have  thought 
it  best  to  simply  call  attention  to  some  of  its  points  rather  than 
give  specific  data  at  this  time.  I  hope  the  discussion  may  indicate 
your  desires  and  prepare  the  way  for  future  action,  remembering 
that  "as  the  twig  is  bent,  the  tree  is  inclined." 

In  discussing  the  paper,  Mr.  Conklin,  of  Aurora,  111.,  did  not 
favor  measured  service,  because,  as  he  expressed  it,  it  was  a  tack 
of  the  Bell  company  to  meet  independent  competition,  and  it  was  a 
notable  fact  that  a  Bell  exchange  had  never  been  able  to  prosper  in 
a  place  where  there  was  good  independent  service.  He  considered 
that  a  flat  rate  with  unlimited  service  was  the  most  popular,  and 
therefore  one  of  the  things  which  made  independent  telephony  suc- 
cessful. Measured  service  would,  10  be  consistent,  he  thought,  com- 
pel discrimination  between  subscribers  having  long  and  short 
lengths  of  line  to  maintain.  This  was  not  practical,  so  that,  on 
the  whole,  he  thought  flat  rate  the  better,  because  it  was  easier  to 
adjust  and  more  popular. 

A  paper  by  Dr.  H.  S.  Herr,  of  Ottumwa,  Iowa,  on  the  "Sliding 
Scale  of  Rates"  for  the  telephone,  was  read  by  his  daughter,  Miss 
Herr,  in  his  absence.     Its  gist  is  as  follows : 

The  flat  rate  system  incorporated  into  many  of  the  franchises 
granted  to  different  independent  companies  by  city  and  town  coun- 
cils has  been  the  direct  cause  of  more  poor  service,  poor  con- 
struction and  poor  maintenance  than  any  other  cause  that  I  can 
think  of  at  the  present  time,  because  of  the  fact  that  none  of  the 
independent  companies  were  aware  when  they  began  business  that 
to  maintain  a  telephone  system  it  would  cost  more  per  telephone 
to  care  for  five  hundred  than  for  a  lesser  number.  And,  therefore, 
they  soon  found  themselves  paying  out  more  money  for  main- 
tenance and  operating  than  they  were  receiving.  A  very  popular 
price  among  promoters,  and  a  catchy  price  for  the  public  is  a  rate 
of  $1  per  telephone,  this  being  considered  an  adequate  amount  in 
telephone  systems  under  most  favorable  conditions  for  from  30 
to  500  subscribers.  That  is  not  a  sufficient  amount  to  conduct  the 
business  and  maintain  the  plant  when  the  number  is  more. 

A  large  number  of  telephone  exchanges  that  in  the  beginning, 
v/hen  their  subscribers  were  few  in  number,  gave  excellent  service, 
are  now  giving  very  poor  service,  because  expenditures  consume 
all  the  receipts,  and  there  is  nothing  left  for  repairs  or  mainten- 
ance. And  unless  financial  relief  comes  by  means  of  advanced  re- 
ceipts, a  very  short  time  will  put  them  out  of  business. 

The  eagerness  of  the  independent  telephone  people  to  right  this 
wrong  done  the  public  in  charging  exorbitant  rates  by  the  company 


holding  the  original  patent  upon  the  telephone,  was  the  prime 
cause  in  promoting  independent  or  opposition  telephone  companies. 
They,  like  the  hardware  or  grocery  men,  counted  that  the  more 
service  they  could  sell  the  greater  would  be  their  profit,  prices  al- 
ways being  the  same.  One  hundred  barrels  of  sugar,  or  one  hundred 
barrels  of  nails  can  be  sold  by  the  merchant  for  less  money  per 
barrel  than  one,  two  or  three  barrels,  and  still  the  merchant  would 
make  greater  profit  on  his  investment  by  selling  the  large  number 
at  the  same  price  than  by  selling  the  small  number  at  the  same 
price.  And  thus  the  pioneers  of  independent  telephony,  when 
they  turned  their  attention  to  the  telephone  business,  thought  if 
they  could  sell  the  service  of  a  thousand  telephones  they  could 
make  the  rate  the  same,  or  even  less,  than  if  they  sold  the  service 
of  only  one-quarter  or  half  that  number.  The  comparison  between 
sugar,  nails  and  telephone  business  is  not  a  fair  one.  When  a  bar- 
rel of  suTar  is  sold,  that  is  the  end  of  it.  When  a  telephone 
service  is  sold  it  is  only  the  beginning.  Forever  after  there  are  wires 
to  be  taken  care  of,  trouble  to  chase,  lightning  and  electric  currents 
that  burn  up  the  instruments  to  be  switched  off,  and  the  more  tele- 
phones you  have  the  longer  distances  are  necessary  to  reach  the  sub- 
scribers, and  many  other  things  must  be  done.  When  nails  and 
sugar  are  sold,  the  merchant  receives  all  his  cost  and  profits ; 
when  a  telephone  is  placed,  only  a  small  portion  of  the  cost  is  paid 
in  the  service,  and  years  are  required  to  balance  accounts.  But  to 
give  telephone  service  to  one  thousand  subscribers,  a  central  ap- 
paratus must  be  provided  at  a  cost  of  no  less  than  one  hundred 
times  as  much  as  the  central  apparatus  will  cost  to  give  service  to 
one  hundred  subscribers.  Ten  exchanges  of  one  hundred  sub- 
scribers at  $1  and  $2  a  month  will  be  a  handsome  return  to  the 
owners,  where  one,  with  one  thousand  subscribers,  at  a  cost  of  $1 
and  $2  per  month  will  be  a  positive  loss  without  any  provision 
for  maintenance.  Still,  in  each  case,  a  thousand  subscribers  are 
served.     But  this  is  sufficient  to  show  cause  for  this  paper. 

By  the  sliding  scale  of  rates  for  telephone  companies  is  meant  a 
scale  of  rates  based  upon  the  number  of  connections  given  sub- 
scribers in  any  one  system.  The  importance  of  such  a  rate  is  well 
understood  by  the  older  companies,  as  shown  by  the  sliding  scale 
of  rates  as  used  by  the  American  Bell  Telephone  Company  at  the 
advent  of  independent  telephone  companies. 

The  value  of  the  telephone  to  the  users  is  in  the  number  of 
subscribers  who  can  be  reached  in  any  one  system,  and  it  is  no  more 
than  just  that  the  telephone  company  should  receive  a  proportionate 
share  of  the  value  that  the  telephone  is,  to  those  using  it,  whether 
for  business  or  pleasure.  And  it  is  also  fair  to  the  users  of  the 
telephone  that  they  should  not  be  required  to  pay  more  than  is 
necessary  for  good  maintenance  and  good  service  with  a  fair  profit 
to  those  who  have  invested  their  money  in  the  telephone  system. 
This  equality  can  only  be  accomplished  by  the  sliding  scale  of 
rates.  If  cost  of  future  maintenance  was  always  known,  it  would 
be  an  easy  matter  to  incorporate  rates  in  telephone  franchises.  But 
as  this  is  not  the  case,  it  remains  a  question  whether  or  no  it  is 
wise  to  do  so.  I  am  of  the  opinion  that  there  will  be  no  difficulty 
along  this  line  if  telephone  companies  w^ill  do  a  fair  and  honorable 
business  and  make  their  rates  proportionate  to  the  service  ren- 
dered, with  a  fair  divid^-nd  for  money  invested.  By  maintaining 
reasonable  charges,  there  would  be  no  danger  of  competition,  un- 
less it  should  be  by  some  one  trying  to  break  a  weaker  company  in 
order  to  obtain  entire  control  and  produce  a  monopoly  -n  such  a 
manner  as  to  exclude  others  forever,  and  then  return  to  the  prices 
charged  during  the  life  of  the  fundamental  telephone  patent. 

What  the  sliding  scale  of  rates  should  be  necessarily  varies  with 
the  conditions  under  which  the  company  must  operate.  In  small 
companies,  where  it  is  not  necessary  to  use  tall  poles  or  aerial  cable, 
or  conduit  work  placing  the  cables  and  wires  underground,  the 
rate  can  be  less  than  in  cities  where  all  this  is  required.  But  no 
company  can  do  business  successfully  under  the  most  favorable 
cc  editions  in  an  exchange  not  to  exceed  five  hundred  at  a  rate 
averaging  less  than  $1.50  per  month,  for  all  telephones.  This  is 
usually  accomplished  by  charging  $1  for  residence  telephones,  and  $2 
for  business  telephones.  Above  that  number  it  will  be  necessary  to 
advance  the  rate  a  certain  small  per  cent,  as  the  number  of  sub- 
scribers are  increased. 

A  number  of  telephone  companies  in  the  State  of  Iowa  have 
been  asked  if,  in  their  experience,  they  found  the  average  cost  of 
operating,  including  all  expenses  per  instrument,  increased  or  di- 
minished with  the  number  of  telephones  installed,  and  what  would 


&84 


ELECTRICAL    WORLD    and    ENGINEER. 


Vol.  XL,  No.  24. 


be  the  number  approximately  at  which  a  $2  rate  for  business  and  a 
^x  rate  for  residence  on  a  full  metallic  system  would  be  profit- 
able. The  manager  oi  the  Dt:s  Momes  Mutual  Telephone  Company 
placed  the  number  at  four  or  five  hundred.  Waterloo  Telephone 
Company,  Dr.  Bennett,  manager,  placed  the  number  at  four  or 
five  hundred.  Fort  Dodge  Telephone  Company  made  the  maxi- 
mum number  at  eight  himdred.  The  Home  Telephone  Company,  of 
Oskaloosa,  at  two  hundred  and  fifty.  In  Iowa  City  a  citizen's 
comnuitce  was  appointed  by  the  Commercial  Ciub  to  investigate  the 
proposed  increase  of  rates  by  the  Johnson  County  Telephone  Com- 
pany. After  thoroughly  investigating  they  reported  that  it  was 
unprofitable  for  the  company  to  do  business  at  a  $1  and  a  $2  rate 
with  SIX  hundred  telephones  in  operation,  one-half  of  which  were 
busmcss  telephones,  and  the  other  half  residence  telephones.  This 
committee  publicly  announced  that  they  were  opposed  to  a  raise  of 
telephone  rates  when  they  were  first  placed  upon  the  committee, 
liut  after  their  investigation  they  were  convinced  of  the  necessity 
of  raising  the  rate  to  $1.50  and  $2.50  until  the  number  reached 
one  thousand  subscribers;  thereafter  25  cents  additional.  Same  rate 
to  be  maintained  until  the  members  reached  one  thousand  five  hnu- 
dred,  when  another  25  cents  should  be  added.  This  is  a  fair  con- 
cession by  the  committee  appointed  for  Iowa  City. 

The  Interstate  Telephone  Association  should  take  some  action  to 
show  its  diapproval  of  the  conduct  of  many  independent  telephone 
promoters  in  making  a  flat  rate  for  an  unlimited  number  for  service 
for  all  time  to  come,  when  asking  for  franchises.  This  is  imtenable, 
because  the  cost  of  telephone  construction  and  maintenance  varies  too 
much  in  different  cities  of  the  United  States,  particularly  the  main- 
tenance, which  will  average  50  per  cent  more  in  some  cities  than 
in  others,  and  it  is  unwise  to  place  the  cost  of  maintenance  at  less 
than  10  per  cent  in  any  case.  More  than  this,  the  Association 
should  do  all  in  its  power  to  enlighten  town  and  city  councils  on 
this  subject,  so  that  they  will  scrutinize  more  carefully  the  franchise 
asked  for  by  telephone  company  promoters,  since  such  promoters 
generally  organize  these  companies  by  issuing  stock  and  bonds,  and 
then  construct  the  cheapest  plant  possible,  taking  their  profit  and 
leaving  the  stockholder  and  bondholder  to  take  care  of  the  situa- 
tion, who  soon  find,  to  their  disapopintment,  that  they  were  caught 
in  an  unprofitable  investment,  and  the  council  is  in  the  awkward 
position  of  having  required  conditions  of  their  telephone  company 
which  cannot  be  carried  out,  excepting  at  a  great  loss  and  final 
bankruptcy.  City  councils  are  generally  selected  from  the  best 
men  of  the  city,  from  various  trades  and  business.  They  want  to  do 
the  fair  thing  in  such  matters,  but  how  can  they,  when  they  do  not 
understand  the  business?  It  is  our  duly,  as  an  association,  to  agitate 
this  question,  and  furnish  proof  of  the  correctness  of  our  position, 
so  that  the  value  of  telephone  properties  may  not  be  destroyed, 
and  many  men  financially  ruined  or  injured  by  unwise  legislation, 
cither  by  the  city  council  or  by  State  legislatures. 

Legislation  on  this  subject  is  sure  to  come,  and  we  need  not  fear 
it,  if  wc  do  our  duty  in  this  matter.  Every  business  man  wants  every 
other  to  succeed.  And  they  will  come  to  our  support,  if  they  under- 
stand the  situation.  They  all  want  first-class  telephone  service, 
and  that,  like  good  goods,  cannot  be  bought  at  the  price  of  shoddy. 
Above  all,  be  honest  with  your  people.  Make  your  statements  plain 
and  truthful,  and  you  will  have  a  hearing  which  will  bring  you 
success. 

This  paper  seemed  to  meet  with  much  approval,  from  the  senti- 
ment expressed,  and  will  no  doubt  be  given  a  wide  circulation  by 
the  telephone  men. 

Mr.  GLindcn,  of  Tike  County,  III.,  said  that  he  had  used  the  slid- 
ing scale  in  connection  with  exchanges  in  his  coimty,  with  great 
success.  The  plan  was  to  start  with  a  rate  of  50  cents  per  month 
per  subscriber,  un'.il  the  exchange  had  more  than  50  subscribers. 
As  soon  as  50  subscribers  was  exceeded,  the  rates  were  raised  one 
cent  per  month  for  each  subscriber  added.  In  this  way  the  number 
of  subscribers  was  increased  easily  with  great  rapidity,  and  the 
ju.iticc  of  increasing  rates  with  an  increase  in  the  number  of  sub- 
scribers was  felt  by  all. 

In  a  paper  on  toll  rates,  Mr.  II.  H.  Robinson,  assistant  general 
manager,  Ignited  States  Telephone  Company,  after  sketching  the 
history  of  long-distance  rates  from  the  earliest  days,  described  the 
manner  in  which  the  initial  rate  system,  which  is  now  almost  uni- 
versally used,  was  devised.  Assume  a  toll-line  property,  consisting 
of  .^o  miles  of  pole  line.  10  miles  of  which  consists  of  the  very  best 
construction,  40  30-ft.  7-in.  top  poles  to  the  mile,  with  an  ultimate 


capacity  of  50  wires  and  a  present  capacity  of  20.  We  will  suppose 
that  the  second  10  miles  represents  the  average  construction  of  30 
2S-ft  63^-in.  top  poles  to  the  mile,  with  an  ultimate  capacity  of  20 
wires  and  a  present  capacity  of  10  wires ;  the  third  10  miles  to  consist 
of  a  25-ft.  bracket  line,  built  upon  the  cheapest  possible  specifications, 
and  used  presumably  as  a  feeder  to  reach  some  small  town.  We 
wish  to  discover  what  rate  we  can  safely  make  per  minute-message- 
mile  and  show  a  profit  on  our  investment. 

Our  first  section  will  cost  us  approximately  $950  per  mile,  or 
$9,500;  our  second  section  will  cost  approximately  $500  per  mile,  or 
a  total  of  $5,000;  our  bracket  line  $150  per  mile,  or  $1,500,  giving  us 
a  total  investment  for  this  imaginary  property  of  $16,000.  Figuring 
interest  at  5  per  cent,  and  depreciation  at  5  per  cent.,  our  fixed  charges 
will  be  $1,600.  Operation  and  maintenance,  including  taxes  and 
general  expense,  and  extraordinary  maintenance,  may  be  safely 
figured  at  10  per  cent.  more.  We  must,  therefore,  earn  $3,200  per 
annum  on  the  $16,000  investment  before  we  can  show  any  profit 
for  stock. 

We  cannot,  as  in  an  exchange  proposition,  base  our  prospective 
earnings  upon  our  number  of  subscribers,  and  our  average  earnings 
per  subscriber,  for  toll  business  is  strictly  a  measured  service,  and 
no  matter  how  good  our  facilities,  we  cannot  handle  business  until 
it  is  offered.  The  telephone  day  averages  from  four  to  seven  hours 
per  day,  according  to  locality,  and  from  several  hundred  peg  counts 
which  I  have  examined,  the  circuit  load  varies  from  one-half  message 
per  circuit  mile  per  day  to  three  messages  per  circuit  mile  per  day. 
As  we  wish  to  be  conservative,  we  must  adopt  the  minimum  figures 
if  we  would  have  a  safe  rate. 

Now  this  little  imaginary  system  of  ours  contains  310  circuit  miles. 
On  the  basis  of  one-half  a  message  per  circuit  mile  per  day,  we 
v/ould  handle  155  three-minute  messages  per  day  per  circuit  mile, 
and  if  these  messages  averaged  ten  miles,  as  they  probably  would, 
we  would  handle  1,550  message-miles  per  day.  To  reduce  this  to 
minute-mcssage-miles  we  multiply  by  three,  which  gives  us  4,650 
minute-message-miles  per  day,  or  1,674,000  minute-message-miles 
per  year.  Now  we  have  seen  that  we  must  earn  at  least  $3,200  per 
year  in  order  to  cover  our  interest,  depreciation,  operation  and 
maintenance,  so  by  dividing  $3,200  by  1,674,000  minute-message- 
miles,  we  find  that  we  must  charge  and  receive  .ooig  of  one  cent 
per  minute-message-mile.  The  Bell  Rate  Conference  decided  upon 
.002  of  one  cent  per  minute-message-mile,  and  the  result  of  our 
little  computation  shows  that  by  charging  that  rate  we  will  still 
have  .0001  of  one  cent  per  minute-message-mile  to  spare,  on  the 
basis  of  the  most  conservative  figures  we  can  possibly  use.  Please 
bear  in  mind  that  aside  from  the  estimate  circuit  load,  the  figures 
which  I  have  used  are  selected  arbitrarily  and  mean  nothing  except  to 
demonstrate  the  line  of  thought. 

This  basis  of  computing  rates  is  being  used  to-day  by  nearly  all 
of  the  larger  independent  toll-line  companies  and  is  found  to  be 
profitable.  As  to  the  future,  it  is  difTicult  to  anticipate  the  read- 
justments which  arc  bound  to  come  as  labor  and  material  increase 
in  cost ;  but  improvements  in  operating  and  advances  in  the  art 
will  more  than  offset  the  increases  in  construction  and  maintenance. 
For  the  present,  we  stand  in  urgent  need  of  uniformity,  for  there 
is  no  one  branch  of  the  business  where  the  lack  of  it  is  so  sadly  felt 
as  in  this  great  question  of  toll  rates.  In  nearly  every  other  part  of 
the  business,  details  of  operation  have  an  effect  upon  the  local 
situation  only,  but  their  effects  on  toll-line  service  are  as  far-reaching 
as  the  country  itself. 

After  the  reading  of  this  paper  the  chair  introduced  Professor  W. 
E.  Goldsborough,  chief  of  the  electrical  department  of  the  Louisiana 
Purchase  Exposition,  who  spoke  very  earnestly  and  enthusiastically 
for  a  few  moments  regarding  the  prospects  in  his  department  of  the 
coming  World's  Fair,  and  urged  the  co-operation  of  independent 
telephone  men  to  impress  the  public  with  the  importance  of  inde- 
pendent telephony. 

Upon  the  close  of  his  short  address,  Mr.  Laj-ne,  as  a  representative 
of  the  State  of  Missouri,  offered  a  resolution  in  favor  of  holding  the 
convention  in  1904  at  the  Louisiana  Purchase  Exposition.  This 
resolution  was  referred  to  a  committee,  since  it  involved  a  change  in 
the  constitution  of  the  association,  which  requires  that  the  conven- 
tions be  held  in  December. 

"Restrictions  by  Municipal  Authority"  and  "Synopsis  of  the  Law" 
in  different  States  were  the  subjects  of  reports  by  the  following  gen- 
tlemen:  Ohio.  W.  F.  I^ubach,  Akron,  Ohio;  Iowa,  U.  S.  Alderman, 


December  13,  1902. 


ELECTRICAL    WORLD    and    ENGINEER. 


98s 


Nevada,  la.;  Wisconsin,  J.  C  Harper,  Madison,  Wis.;  Minnesota, 
E.  E.  Webster,  Minneapolis,  Minn.;  Michigan,  J.  B.  Ware,  De- 
troit, Mich.;  Indiana,  E.  W.  Pickhardt,  Huntingburg,  Ind. ;  Illinois, 
M.  Savage,  Champaign,  111. ;  Missouri,  H.  Linton  Reeber,  St.  Louis, 
Mo. ;  Kentucky,  D.  L.  Pendleton,  Winchester,  Ky.  Some  of  these 
reports  were  read  by  title  only. 

The  president  announced  the  appointment  as  auditing  committee 
of  Messrs.  Frazee,  Valentine  and  Doble.  Upon  motion  the  presi- 
dent appointed  a  committee  on  toll-line  rates,  to  report  the  next 
day,  consisting  of  Messrs.  Hutchins,  Robinson,  Presson,  Rex  and 
Layne. 

The  meeting  then  adjourned  to  visit  the  tunnels  of  the  Illinois 
Telephone  and  Telegraph  Company.  The  delegates  making  this  visit 
were  greatly  impressed  with  the  magnitude  of  the  undertaking  and 
the  provisions  being  made  for  independent  telephony  in  Chicago. 

Thursday's  session. 

The  first  business  on  Thursday  morning  was  the  adoption  of  a 
resolution  to  hold  the  1904  meeting  at  the  St.  Louis  Exposition, 
with  the  date  to  be  decided  later  by  the  Executive  Committee — the 
constitution  to  be  amended  for  the  purpose. 

A.  L  Hutchison,  of  Weyauwega,  Wis.,  read  a  paper  favoring  the 
establishment  of  a  clearing  house  in  each  State,  for  checking  up  toll- 
line  messages  between  different  companies  and  striking  a  balance  at 
regular  intervals  of  the  amounts  due.  A  single  telephone  company, 
doing  a  business  over  its  own  wires  exclusively,  can  check  its  own 
business  and  know  that  every  station  is  collecting  and  counting  full 
service  rendered.  But  with  independent  telephone  companies  swarm- 
ing ever  the  country,  all  having  more  or  less  joint  business  with 
each  other,  their  business  transactions  become  as  complex  as  the 
business  transactions  between  individuals,  and  we  have  a  problem 
which  calls  for  the  simplest  solution  possible.  Transactions  of  busi- 
ness between  connecting  telephone  companies  are  without  a  parallel, 
even  in  the  joint  traffic  arrangements  between  railways  or  joint 
message  arrangements  between  telephone  companies.  A  system  for 
taking  care  of  the  business  of  connecting  telephone  companies  is  de- 
manded, which  will  fill  the  following  requirements :  It  must  have 
a  uniform  method  of  ascertaining  the  rate  between  any  two  points, 
which  should  be  based  upon  the  air-line  distance  between  those  two 
points,  without  regard  to  the  actual  mileage  of  the  wires  over  which 
the  message  passes.  There  must  be  also  a  uniform  system  of  dividing 
the  fees  received  among  the  connecting  companies.  It  is  not  the 
province  of  this  paper  to  say  what  the  basis  of  the  division  of  fees 
should  be,  or  what  should  be  the  schedule  for  determining  the  air- 
line rates  for  joint  messages,  but  to  urge  the  necessity  of  a  uniform 
system  that  shall  be  recognized  by  every  independent  telephone  com- 
pany in  the  United  States.  There  should  be  at  least  one  central 
office  for  clearing  purposes  in  each  State.  It  should  receive  reports 
at  regular  intervals  of  the  toll-line  messages  passing  over  the  lines 
of  each  company,  in  every  case  where  the  message  does  not  begin 
and  terminate  on  the  same  company's  line. 

In  outlining  what  should  be  the  duties  and  responsibilities  of  the 
central  office  in  each  State,  Mr.  Hutchinson  made  use  of  his  own 
personal  experience  in  conducting  such  an  office  in  Wisconsin.  The 
central  office  should  be  a  clearing  office  in  the  true  sense  of  the 
name.  All  joint  messages  should  be  reported  to  it.  The  original 
record  slip  should  be  compared  with  the  receiving  record  slip ;  and 
if  more  than  two  companies  are  involved,  the  checking  slip  should 
be  made  use  of  where  the  terminal  records  do  not  agree.  All  stations 
should  report  to  the  clearing  office  at  least  four  times  a  month,  as 
the  earlier  an  error  is  detected  the  easier  it  is  corrected.  The 
errors  should  be  corrected,  and  the  stations  in  error  notified  of  the 
correction  at  once.  The  clearing  house  must  open  an  account  for 
every  station  with  every  other  station  to  which  a  message  has  been 
transmitted.  At  the  end  of  the  month  the  separate  station  accounts 
must  be  brought  together,  and  all  companies  having  joint  business 
with  each  other  must  be  included  in  a  single  statement.  The  bal- 
ances between  the  several  companies  in  the  single  statement  must 
then  be  brought  together,  and  the  clearing  office  must  then  designate 
w^hat  amounts  are  payable  and  to  whom  payable,  to  balance  the 
accounts  of  all  companies  included  in  the  statement. 

While  to  those  not  familiar  with  the  system  of  the  State  Tele- 
phone Clearing  Company,  of  Wisconsin,  all  this  work  would  seem 
to  be  a  complex  and  laborious  task,  yet  several  months'  experience 
with  the  system  of  that  company  has  demonstrated  that  it  is  simple, 
absolutely  correct,  and  so   flexible  that  it  may  be  adapted  to  the 


conditions  of  any  schedule  or   traffic  arrangements  between   con- 
necting companies. 

I  recall  one  statement  for  October  which  showed  a  total  of  738 
messages,  with  a  total  revenue  of  $128  divided  among  18  companies. 
Here  12  drafts,  amounting  to  $13.89,  paid  by  6  of  the  18  companies  to 
the  other  twelve  companies,  settled  the  entire  business  for  the  month. 

The  cost  was  one  cent  per  message  to  any  company  sharing  in 
the  fee  of  any  message ;  and  if  each  company  had  attempted  to  check 
and  settle  its  own  business  with  each  of  the  other  17,  it  would  have 
required  reports  from  each  of  the  other  17  companies,  and  would 
have  necessitated  a  report  to  each  of  the  other  17,  making  17  monthly 
balance  sheets  for  each  company. 

The  clearing  company  should  be  a  company  distinct  in  itself,  and 
not  a  mutual  affair.  The  mutual  telephone  company  that  starts  out 
to  do  business  by  compelling  every  subscriber  to  be  a  stockholder, 
soon  finds  't  advantageous  to  take  in  subscribers  who  are  not  stock- 
holders. As  the  clearing  company  is  not  a  company  that  demands 
the  investment  of  any  considerable  capital,  and  as  its  duties  are  to 
serve  all  alike,  it  should  be  as  distinct  from  the  operating  company 
as  the  factory  which  manufactures  the  instruments.  The  nature  of 
its  business  is  such  that  the  responsibilities  are  confined  to  correcting 
the  errors  of  operating  companies,  and  in  apportioning  the  fees  and 
making  correct  reports  of  the  same. 

The  clearing  company  should  handle  no  funds,  but  it  should  draw 
drafts  against  debtor  companies  for  such  amounts,  and  payable  to 
such  companies,  as  shown  by  the  statements  to  be  due.  The  time 
has  gone  by  when  connecting  companies  can  operate  successfully  by 
allowing  each  company  to  retain  what  it  collects  as  its  share  of  joint 
toll  business,  and  with  the  construction  of  connecting  links,  upon 
which  little  business  originates,  and  the  vast  network  of  wires  owned 
by  hundreds  of  companies,  the  clearing  company  becomes  a  necessity. 

The  Committee  on  Toll  Rates  made  no  report,  but  Mr.  Hutchison 
incroduced  a  resolution  that  the  Executive  Committee  and  the  sec- 
retary formulate  a  schedule  to  be  used  where  there  is  an  interchange 
of  traffic  between  companies,  and  if  not  inconsistent  with  previous 
contracts.  The  Wisconsin  Association  toll  rates  were  cited  as  an 
example. 

Mr.  H.  E.  Rolston  presented  a  paper  on  the  enforcement  of  mes- 
sage time  limit,  but  it  was  read  only  by  title. 

Col.  J.  D.  Powers,  of  Louisville,  Ky.,  read  a  paper  which  was 
most  enthusiastically  received  on  "Independent  Telephone  Securities 
as  an  Investment,"  from  the  banker's  standpoint.  There  was  a  great 
deal  of  interest  in  this  paper,  and  the  reception  awarded  it  showed 
that  it  "went  to  the  spot"  and  echoed  the  opinion  of  the  independent 
interests,  as  well  as  being  regarded  as  an  able  expression  of  their 
strongest  views  on  the  subject.  Col.  Powers  said  that  the  standing 
of  the  securities  of  any  company  depended  primarily  upon  the  char- 
acter of  the  individuals  in  it.  It  depended  also  on  the  general  char- 
acter of  the  business,  which  was  an  important  element.  He  con- 
trasted the  methods  of  railroad  financing  twenty  years  ago  when 
"wrecking"  was  so  common,  with  the  policy  of  to-day,  when  Mr. 
J.  P.  Morgan,  the  greatest  "Captain  of  Industry,"  pursues  persistently 
constructive  instead  of  destructive  methods. 

Independent  telephony  was  an  outcome  first  of  intolerable  condi- 
tions rather  than  an  attempt  to  establish  a  new  and  sound  investment. 
But  now  that  the  movement  was  so  well  started  people  would  not 
turn  back  to  the  old  former  condition  of  monopoly.  To  make  good 
telephone  securities,  construction  must  be  first  class,  with  everything 
carefully  figured  out.  They  must  beware  of  wind  and  water;  and 
one  was  likely  to  cause  the  other.  They  must  get  down  to  solid 
earth  and  stay  there.  Independents  were  severely  cr.ticised  for  having 
frequently  established  too  low  rates.  If  the  convention  could  bring 
about  a  general  increase  in  telephone  rates  it  would  aid  more  than 
anything  else  in  putting  their  securities  on  a  good  footing.  Even 
with  the  present  rates,  not  more  than  one  per  cent,  of  the  companies 
would  default  on  their  obligations. 

The  permanent  existence  of  two  companies  in  any  given  locality 
was  not  necessarily  impracticable  or  to  be  considered  so.  The 
Western  Union  and  Postal  Telegraph  Companies  were  cited  as 
examples  of  two  companies  in  the  same  field.  Two  rival  companies 
were  not  inconsistent  with  ample  security  for  the  stock  issued.  No 
one  company  could  now  secure  an  entirely  clear  field  to  itself,  and 
it  is  probably  best  for  progress  that  one  company  should  not  have  it 
all.  There  was  undeniably  an  actual  and  permanent  increase  shown 
in  independent  telephone  business.  Hence  the  securities  must  be 
regarded  as  sound.     Bell  subscribers  were  given  as  one  Million  and 
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the  independents  as  already  two  millions,  in  spite  of  the  former's 
age  in  the  field. 

A  motion  was  unanimously  carried  to  print  Col.  Powers's  paper 
in  pamphlet  form  for  the  use  01  independent  companies.  One  mem- 
ber engaged  1,000  copies  for  immediate  use. 

Air.  J.  W,  Layne,  01  Carthage,  Mo.,  also  presented  a  paper  on  inde- 
pendent telephone  securities  as  an  investment  from  the  standpoint 
o:  the  small  mvestor.  He  referred  to  the  changed  conditions  whereby 
capiul  was  now  available  in  each  locality  for  enterprises  formerly 
financed  in  the  East  or  in  Europe,  ficcause  of  abundant  local  capiul, 
owing  to  the  accumulations  during  prosperity,  and  the  discrimination 
against  independent  securities  by  larger  banking  houses  due  to  Bell 
influences  and  prejudices  the  raising  of  home  capital  was  commended 
at  much  easier. 

Mr.  J.  J.  Nate,  one  of  the  veterans  and  "warhorses"  of  the  inde- 
pendent telephone  movement,  read  a  long  paper  on  the  Berliner  pat- 
ent and  the  Bell  claims  of  infringement,  and  went  over  the  various 
points  in  the  patent  litigation  now  pending. 

Mr.  C  B.  Doble  presented  a  resolution  against  the  purchase  by 
any  independent  telephone  company  of  any  supplies  from  the  West- 
ern Electric  Company  because  of  its  ownership  and  control  by  Bell 
telephone  interests.    This  was  carried. 

In  a  paper  with  this  title,  "Suggested  Methods  for  Improving 
Long-Distance  Telephony,"  Mr.  Charles  E.  Hull,  after  condemn- 
ing the  hap-hazard  manner  in  which  so  many  independent  telephone 
companies  have  installed  and  are  managing  iheir  systems,  offered 
suggestions  as  follows  for  securing  needed  "local"  long  distance  com- 
munication rather  than  purely  "long  distance"  telephony: 

1.  That  the  present  system  of  lines  connecting  individual  ex- 
changes be  continued  and  improved. 

2.  That  companies  be  formed  along  a  given  route  to  build  metallic 
standard  construction  lines  to  operate  in  conjunction  with  the  al- 
ready established  exchanges.  The  stock  in  the  company  to  be  sub- 
scribed by  connecting  systems. 

3.  That  encouragement  be  given  to  the  formation  of  entirely  inde- 
pendent long  distance  companies  who  will  connect  on  favorable 
terms  with  individual  exchanges. 

From  correspondence  resulting  from  inquiries  addressed  to  tele- 
phone companies,  Mr.  Hull  considers  that  the  general  sentiment 
seems  to  be  that  whichever  of  these  ideas  appears  best,  or  a  com- 
bination of  the  three,  will  be  readily  adopted  by  all  concerned,  ex- 
cepting building  standard  construction.  The  most  practical  sugges- 
tion for  improving  present  conditions  is  that  new  lines  be  run  under 
present  conditions  on  the  same  poles  as  now  with  no  telephones  on, 
and  that  these  lines  terminate  in  open  jacks  on  the  respective 
switchboards  of  the  different  companies  or  stations.  All  calling 
should  be  done  over  present  lines.  When  a  so-called  through  mes- 
sage is  to  pass  several  switchboards,  operators  are  to  be  notified 
to  connect  the  new  line  by  means  of  these  open  jacks.  This  would 
be  at  best  a  makeshift,  but  certainly  would  be  a  vast  improvement  on 
present  conditions. 

The  second  plan  presents  some  complications  which  will  be  hard 
to  overcome.  The  theory  is  a  good  one.  It  is  believed  that  practice 
will  demonstrate  that  it  will  be  a  difficult  matter  to  adjust  the  dif- 
ferent ideas  and  conditions  which  will  be  brought  into  such  an  or- 
ganization. It  would  seem  strange  if  any  two  stockholders  in  such 
a  company  would  come  under  similar  circumstances. 

The  practical  system  for  the  advancement  of  the  independent  tele- 
phone movement  would,  it  srcms,  be  a  combination  of  the  three 
ideas  alxnc  suggested. 

There  is  a  great  deal  of  purely  local  telephoning  that  is  offered 
subscribers  so  cheaply  that  no  long  distance  company  could  under- 
take it.  Under  this  head  comes  free  county  service.  Lines  of  the 
long  distance  company  could  he  run  to  the  main  office  of  such  a  com- 
pany with  the  understanding  that  all  incoming  lines  from  other  sta- 
tions bo  of  standard  construction.  Better  still,  the  long-distance 
lines  should  touch  each  exchange.  Through  business  should  be 
given  the  long  distance  company  direct  and  local  business  remain 
with  the  home  company. 

A  resolution  was  passed  thanking  the  manufacturers  for  their 
handsome  entertainment  of  the  delegate*;  Colonel  Powers  for  his 
paper  on  investments:  the  Illinois  Telephone  and  Telegraph  Com- 
pany for  the  ttip  to  their  tunnel;  to  the  secretary  for  his  efforts  in 
promoting  the  success  of  the  .Association  and  convention;  to  the 
Louisiana  Purchase  Commission  for  the  invitation  to  the  Exposition 
in  1904. 


An  invitation  was  received  from  Mr.  R.  B.  Waitress,  the  secretary 
of  the  Citizens'  Business  League,  of  Milwaukee,  Wis.,  to  hold  the 
next  convention  in  that  city.  This  was  referred  to  the  Executive 
Committee   for  attention. 

On  the  recommendation  of  the  Nominating  Committee  the  follow- 
ing officers  were  duly  elected:  President,  C.  E.  Hull,  Salem,  111.; 
vice-president,  L.  A.  Frazee,  Cormersville,  Ind. ;  secretary,  E.  M. 
Coleman,  Louisville,  Ky. ;  treasurer,  J.  W.  Layne,  Carthage,  Mo. 
The  Executive  Committee  named  by  the  State  delegates  is  as  fol- 
lows :  Iowa,  H.  S.  Herr ;  Ohio,  W.  Guy  Jones ;  Wisconsin,  A.  L. 
Hutchison;  Minnesota,  E.  H.  Moulton ;  Illinois,  A.  B.  Conklin; 
Missouri,  W.  T.  Hall;  Kentucky,  D.  Pruitt;  Indiana,  O.  Rex; 
Michigan,  J.  B.  Ware. 

A  banquet  was  given  as  a  finale  to  a  very  successful  convention 
at  the  Auditorium  on  Thursday  evening,  when  600  guests  were 
present  and  a  most  enjoyable  time  was  spent  The  convention  thus 
closed  a  memorable  week. 


Exhibits   at  the  Convention, 


The  convention  was  notable  for  the  large  number  of  telephone 
supply  companies  making  parlor  exhibits  at  the  hotel.  Of  course, 
many  of  the  largest  independent  telephone  factories  are  located  in 
Chicago,  and  for  that  reason  there  was  not  the  necessity  for  parlor 
exhibits  that  there  would  have  been  if  the  convention  had  been  held 
m  any  other  city.  All  the  Chicago  telephone  manufacturers  made 
ample  provision  for  getting  exchange  owners  and  superintendents 
to  visit  their  extensive  plants.  President  Raney's  address  gives 
some  idea  of  the  extent  of  the  manufacturing  interests  in  Chicago. 

Cook  &  Noi-AN',  Chicago,  exhibited  a  unique  automatic  fire  alarm 
central  station  call  and  water  supervision  system.  ' 

The  Warner  Electric  Co.,  Muncie,  Ind.,  showed  the  Warner  pole 
changer  and  several  specialties.    T.  W.  Warner  was  in  charge. 

W.  H.  Anderson  &  Sons  Co.,  of  Detroit,  exhibited  samples  of 
contractors'  tools,  and  its  very  popular  cable  reel  jack,  Mr.  Ander- 
son being  present 

F.  B.  Cook,  Chicago,  showed  the  Cook  pole  top  terminal,  the 
Cook  main  distributing  rack,  heat  coils,  line  fuses,  lightning  arrest- 
ers, lock  nut  cable  terminals  and  specialties. 

The  Automatic  Electric  Co.,  of  Chicago,  had  as  its  chief  exhibit 
its  new  factory  with  a  capacity  of  a  telephone  equipment  a  minute. 
Here  the  automatic  exchange  apparatus  for  the  new  Chicago  com- 
pany is  being  made.  H.  D.  Critchfield  has  recently  connected  him- 
self with  this  company. 

The  Standard  Pole  and  Tie  Co.,  of  New  York,  was  represented 
by  Fred.  L.  Merritt,  secretary  £nd  treasurer  of  the  company,  who  had 
his  headquarters  at  Room  660,  where,  assisted  by  W.  E.  Mitchell,  of 
the  same  company,  he  showed  delegates  samples  of  juniper  pole* 
and  Florida  pine  cross-arms  free  from  all  knots  or  blemishes.  The 
great  height  of  this  company's  timber  enables  it  to  furnish  Urge 
amounts  entirely  free  from  knots. 

The  Kellogg  Switchboard  &  Supply  Co.,  of  Chicago  ran  an  auto- 
mobile service  between  its  factory  and  the  hotel.  The  factory  has  re- 
cently been  very  much  enlarged,  and  is  one  of  the  model  manufactur- 
ing plants  of  the  city.  Kellogg  manufacturing  methods  are  so  thor- 
ough that  it  gave  the  company's  numerous  representatives  great 
pleasure  to  pilot  visitors  through  and  show  prospective  customers 
the  system  and  workmanship  that  goes  into  Kellogg  apparatus.  The 
Kellogg  Company  is  specially  noted  for  the  high  grade  of  engi- 
neering talent  and  superintendence  in  all  departments.  The  largest 
multiple  board  ever  ordered  will  be  built  by  this  company  for  St 
Pctersbn-g,  Russia. 

The  Strom iierg-Carlson  Telephone  Mfg  Co..  had  headquarters  at 
the  Auditorium,wherc  a  few  products  were  exhibited.visitors  received, 
and  arrangements  made  to  take  delegates  in  carriages  to  the  com- 
pany's immense  factory  on  the  west  side.  Messrs,  Stromberg,  Carl- 
son and  Steiger  were,  of  course,  among  the  prominent  men  at  the 
convention.  The  representatives  who  looked  after  visitors  were 
William  Bowen.  R.  B.  Tyler,  A.  J.  Rousseau,  J.  J.  Nate,  Paul  Drel- 
yers.  E.  I^  Brown.  G.  H.  Pierce,  A.  B.  Hewitt,  A.  B.  Smith,  E.  C. 
Lewis.  G.  E.  Knight.  Ed.  Carr  and  F.  L.  Martin,  advertising  agent 
The  exhibit  which  was  made  at  the  factory  office  was  decorated  with 
palms  and  cut  flowers.  Carriages  ran  every  half  hour  between  the 
hotel  and  factory.    Fine  souveirir  paper  weights  were  given  away. 
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The  Manhattan  Electrical  Supply  Co.,  of  Chicago,  was  repre- 
sented by  Arthur  O.  Einstein. 

The  Gordon  Battery  Co.  showed  a  line  of  Gordon  cells.  Mr.  E. 
M.  Deans,  Western  agent,  was  in  charge. 

The  McRoy  Clay  Works,  Brazil,  Ind.,  showed  an  assortment  of 
its  well  known  conduits.     Mr.  McRoy  was  present. 

The  Fowler-Jacobs  Co.,  Chicago,  was  represented  by  John  H. 
Fowler.    The  concern  is  a  large  dealer  in  cedar  poles. 

The  Dey  Time  Register  Co.,  of  Chicago,  exhibited  the  Dey  regis- 
ter.   J.  H.  Wilson  and  R.  G.  Pelton  were  in  attendance. 

The  Controller  Co.,  of  America,  presented  an  automatic  pay  sta- 
tion of  entirely  new  design.    George  L.  Moselle  was  in  charge. 

Maltby  Lumber  Co.,  Bay  City,  Mich.,  was  represented  by  A. 
Maltby  and  I.  A.  Maltby.  This  company  is  well  known  to  users 
of  poles. 

The  E.  E.  Nagle  Tie  Co.  had  no  exhibit,  but  Mr.  A.  T.  Nagle, 
of  Chicago,  distributed  circulars  describing  the  company's  line  of 
cedar  poles. 

The  Central  Telephone  &  Electric  Co.,  St.  Louis,  Mo.,  repre- 
sented by  James  S.  Canning,  C.  H.  Wallis  and  H.  J.  Joj'S,  showed  a 
line  of  telephone  material  and  switchboards. 

The  Fisk-Newhall  Telephone  Mfg.  Co.,  Chicago,  showed  a 
very  complete  line  of  telephone  equipment,  featuring  a  new  com- 
bination jack  and  drop.    Mr.  Fisk  was  in  charge. 

The  Allen-Hussey  Co.  showed  a  non-interfering,  non-communi- 
cating telephone  outfit  with  25  stations  connected,  and  the  Duplex 
desk  telephone  holder.    Frank  Hefifron  was  in  charge. 

American  Steel  &  Wire. — The  Chicago  office  of  the  American 
Steel  &  Wire  Company  was  represented  by  C.  S.  Knight,  A.  J.  Hess, 
Burley  Ayres  and  N.  H.  Van  Sicklen,  all  well  known  to  the  telephone 
trade. 

W.  J.  Barr,  of  Cleveland,  manufacturer  of  telephone  arms  for  the 
manufacturing  trade,  showed  his  complete  line  of  arms  and  a  new 
central  energy  cabinet  in  cast  iron,  which  seemed  to  meet  with  favor 
among  the  manufacturers. 

The  Illinois  Electric  Specialty  Co.,  of  Chicago,  exhibited  a 
thermostat  fire  alarm  system,  direct  reading  ohmmeters,  pole 
changers  and  duplexers.  T.  B.  Pelton,  president,  and  H.  R.  Ruh, 
electrician,  were  in  charge. 

The  H.  B.  Camp  Co.,  New  York  and  Chicago,  showed  its  usual 
line  of  vitrified  clay  conduits,  among  them  being  what  they  claim 
to  be  the  only  nine-way  conduit  on  the  market.  Mr.  J.  A.  Hammett, 
of  the  Chicago  office,  was  in  charge. 

The  Williams-Abbott  Electric  Co.,  of  Cleveland,  was  repre- 
sented by  L.  Sands  and  F.  H.  Lincoln.  They  showed  a  two-hundred- 
line  restoring  magneto  board,  a  new  transmitter  which  attracted  con- 
siderable attention,  and  a  full  line  of  telephones. 

The  National  Carbon  Co.,  of  Cleveland,  showed  its  well-known 
line  of  Columbia  dry  cells,  Solar,  Ravenna,  Laclede  and  Hercules 
batteries,  also  a  line  of  carbon  specialties,  and  a  new  auto  cell  for 
ignition  of  gas  engines.    M.  H.  MofTett  was  in  charge. 

The  Lindsley  Brothers  Co.,  of  Chicago,  exhibited  small  sections 
of  Michigan  and  Idaho  poles,  and  photographs  of  their  forests  and 
plants.  G.  L.  Lindsley,  Chicago ;  C.  P.  Lindsley,  Spokane,  Wash- 
ington, and  E.  A.  Lindsley,  Menominee,  Mich.,  were  in  attendance. 

The  Farr  Telephone  Co.,  of  Chicago,  represented  by  E.  W. 
Hurst,  had  a  general  line  of  telephone  supplies,  and  called  particular 
attention  to  a  new  intercommunicating  set  and  a  new  special  bridging 
instrument  for  country  lines.  The  exhibit  was  arranged  on  a  large 
board. 

Ruber  &  Watson,  Chicago,  dealers  in  poles,  had  a  unique  exhibit 
consisting  of  a  complete  steam  railway.  A  miniature  steam  locomo- 
tive hauled  a  train  of  cars  loaded  with  poles  around  a  circular  t^ack, 
while  surrounding  the  track  was  a  pole  line  with  cross-arms,  pins, 
braces  and  wires  installed.  H.  D.  Watson  and  E.  W.  Reber  were 
in  charge. 

The  Standard  Underground  Cable  Co.  had  a  case  showing  its 
various  styles  of  paper,  weather-proof  and  rubber-covered  cables, 
and  exhibited  with  pride  the  first  reels  of  copper  wire  turned  out  in 
its  recently  completed  copper  mill  at  Perth  Amboy,  N.  J.,  said  to  be 
the  largest  in  the  country.  P.  H.  W.  Smith,  J.  R.  Wiley,  E.  J. 
Pietzcker,  Arthur  Anderson  and  W.  M.  Rogers  were  in  charge. 


The  Chicago  Pay  Station  Co.,  of  Chicago,  was  represented  by 
J.  C.  Finch,  manager,  and  G.  H.  Morganstein,  sales  manager.  They 
showed  the  regular  line  of  pay  stations  and  among  the  novelties 
presented  were  a  new  counter  for  toll  messages,  or  counting  poles,  a 
new  time  stamp  for  keeping  track  of  trouble  complaints,  and  a  new 
telephone  holder  for  desk  purposes  which  was  shown  for  the  first 
lime. 

The  American  Electric  Telephone  Co.,  of  Chicago,  showed  one 
section  of  a  12,000-line  multiple  central  energy  lamp  line  board,  also 
a  new  type  of  express  switchboard,  a  self-contained  desk  set,  a  new 
type  of  relay,  and  a  four-party  line  system  of  telephones.  A  new 
transmitter  was  shown  in  parts,  the  chief  feature  being  the  carbon 
which  was  carbonized  hard  coal.  P.  C.  Burns,  O.  M.  Light,  J.  G. 
Ihmsen,  Max  W.  Zabel,  H.  K.  Murrey,  S.  W.  Baer,  and  R.  E.  Pick- 
erill  were  in  charge.  The  exhibit  was  a  very  large  one,  and  occupied 
three  rooms. 

The  North  Electric  Co.,  of  Cleveland,  had  one  of  the  most  ex- 
tensive exhibits.  The  switchboards  shown  included  a  100-line  mag- 
neto call,  a  200-line  magneto  call,  a  400  line  target  signal,  having  toll 
section,  and  a  lamp-signal  switchboard,  with  200  local  lines  and  30 
magneto  calls  installed.  The  company's  supervisory  telephones  at- 
tracted considerable  attention  among  the  smaller  managers.  There 
was  the  usual  large  exhibit  of  various  types  of  telephones.  F.  F. 
Sapp,  W.  J.  Knight,  J.  F.  Davis,  George  P.  Pratt  and  L.  G.  Bowman 
were  present. 

The  Western  Telephone  Mfg.  Co.,  Chicago,  a  recent  reorgani- 
zation of  the  Western  Telephone  Construction  Company,  showed  the 
Western  Express  200-drop  magneto  board,  a  200-capacity  visual  sig- 
nal board,  a  section  of  a  central  energy  lamp  signal  multiple  board, 
the  Western  Special  telephone,  with  a  new  switch  hook  and  a 
new  carbon  Ifghtning  arrester.  A  field  signal  service  outfit  for  army 
use  was  also  shown.  The  magneto  board  had  lamps  for  clearing  out 
signals,  a  novelty  for  this  type  of  board.  H.  S.  Pringle,  James 
Keelyn  and  W.  G.  Peacock  were  in  charge. 

The  Swedish-American  Telephone  Co.,  Chicago,  had  a  compre- 
hensive exhibit  in  one  of  the  parlors,  and  showed  its  various  types 
of  instruments  in  numerous  patterns  and  finishes.  A  new  central 
energy  board  with  200  lines  was  in  operation,  and  among  other  new 
features  was  an  improved  gravity  hook  and  new  line  magneto  ap- 
paratus. Pink  carnations  worn  by  hundreds  of  delegates  and  sup- 
ply men  testified  to  the  fact  that  the  Swedish-American  exhibit  was 
very  popular.  A.  V.  Overshimer,  E.  B.  Overshimer,  R.  L.  Scott,  F. 
M.  Ferguson  and  C.  H.  Macklin  represented  the  company. 

The  American  Electric  Fuse  Co.  held  forth  in  the  South  Parlor 
and  showed  a  complete  line  of  protective  apparatus,  wire  joints  and 
fuses,  the  American  cable  office  terminal,  the  Rolfe  distributing  board 
and  the  Rolfe  self-restoring  heat  coil,  with  improved  design  of  rack. 
The  rack  is  mounted  on  slate  so  there  is  no  danger  of  cross  circuits 
or  leakage.  All  insulators  are  of  lava,  giving  double  insulation  from 
the  iron  of  the  frame.  The  rack  has  vertical  and  horizontal  wire- 
ways  consisting  of  glass  enameled  rings,  giving  the  best  of  insula- 
tion. The  solder  on  the  Rolfe  heat  coil  melts  under  undue  current, 
and  as  soon  as  the  circuit  is  broken  the  solder  im.mediately  hardens 
in  its  original  shape  and  the  fuse  may  be  placed  in  position  by  hand. 
The  device  was  shown  in  operation  and  the  cartridges  were  fre- 
quently used  up  to  200  times  without  being  rendered  unfit  for  service. 
F.  G.  Jones,  president;  J.  A.  Kenney,  general  manager,  an>'  Chas. 
A.  Rolfe,  the  inventor  of  several  of  the  company's  devices,  were  in 
attendance. 

The  Electric  Appliance  Co.,  of  Chicago,  had  an  exhibit  which 
was  notable  for  unique  features  in  the  way  of  advertising  novelties. 
Footprints  in  the  halls  led  visitors  to  Room  612,  the  company's  head- 
quarters, while  outside  in  the  open  space  in  front  of  the  hotel  was 
traced  in  the  snow  in  huge  letters,  a  sign  calling  attention  to  the 
fact  that  the  company  held  forth  in  the  room  mentioned.  E.  C. 
Brown,  S.  A.  Roll,  P.  R.  Boole,  S.  A.  Dinsmore,  J.  B.  McMullen  and 
J.  A.  Bennett,  represented  the  company  and  demonstrated  its  line  of 
Noxem  receivers  and  telephone  supplies,  and  in  addition  there  were 
the  exhibits  of  several  concerns  affiliated  with  the  above.  Among 
them  were  the  Warner  Electric  Company,  Muncie.  Ind.,  represen'ied 
by  Mr.  Warner;  the  Crescent  Company,  Chicago,  manufacturer  of 
soldering  material,  represented  by  James  McGill,  and  the  Whitney 
Electric  Instrument  Company,  Penacook,  N.  H.  The  latter  showed 
the  Whitney  measuring  instruments  and  the  Sage  direct  reading 
ohmmeter  for  resistance  measuring  and  testing. 
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The  Valewtine-Clark  Co.,  Prentice,  Wis.,  was  represented  by 
F.  L.  McGillan- 

The  Varney  Electric  Supply  Co.,  Indianapolis,  jobber  and  man- 
ufacturer, was  represented  by  A.  A.  Mans  and  F.  D.  Rusling. 

TuE  W.  G.  Nagel  Electric  Co.,  Toledo,  showed  the  Ready  pay-out 
reel,  cable  cars,  construction  tools  of  all  kinds,  and  a  new  duct  rod 
which  can  be  coupled  in  horizontal  position  for  instantaneous  use. 
H.  E.  Adams  was  in  charge. 

The  Calculagraph  Co.,  New  York,  showed  their  well-known 
device  called  the  Calculagraph,  a  recording  meter  used  in  keeping 
track  of  the  length  of  conversations  over  toll  lines.  Henry  Abbott, 
president  of  the  company,  and  Paul  C.  Wilson  explained  the  ad- 
vantages of  the  device. 

G.  II.  Miller,  representing  the  Miller  Anchor  Company,  Norwalk, 
showed  a  new  form  of  guy  wire  anchor  which  attracted  favorable 
comment.  The  anchor  can  be  installed  in  a  very  small  hole,  and  it 
is  claimed  the  gripping  surface  is  much  larger  than  that  of  the 
majority  of  anchors  on  the  market.  It  is  claimed  that  the  rod  will 
break  before  the  anchor  can  be  pulled  from  the  grround. 

The  WiTTENnuRG  Cedar  Co.,  telephone  poles,  the  Dearborn  Elec- 
tric Company,  Chicago,  soldering  specialties  and  supplies,  the  Ameri- 
can Carbon  Company,  Noblcsville,  Ind.,  Jones  &  Winter,  Chicago, 
the  Guarantee  Telephone  and  Engineering  Company,  the  McDermott 
Manufacturing  Company,  Chicago,  and  the  Vought-Berger  Com- 
pany, I^  Cross,  Wis.,  had  representatives  at  the  convention. 

The  Chicago  Telephone  Supply  Co.,  Elkhart,  Ind.,  displayed  ^ 
common  battery  switchboard,  common  battery  instruments,  bridging 
telephones,  desk  sets,  etc.  A  new  six-bar  generator  and  a  long-dis- 
tance solid-back  transmitter  have  just  been  brought  out.  A  feature 
of  the  tran<;mittcr  was  a  metal  auxiliary  diaphragm  claimed  to  be 
non-infringing.  The  rear  electrode  was  adjustable.  G.  A.  Briggs, 
president ;  S.  A.  Du  Vail,  engineer,  and  L.  G.  Le  Bourvean  were 
present. 

The  Mountain  State  Electric  Co..  of  Wheeling,  W.  Va.,  showed 
line  cable  terminals  for  underground  and  aerial  work.  The  company 
i«  preparing  to  introduce  a  new  selective  system  known  as  the  Select- 
aphone.  It  can  be  installed  on  any  system  already  in  use  and  by  it 
the  operator  c.in  lock  out  all  subscribers  except  those  talking.  At 
the  same  time  a  red  signal  is  displayed  announcing  to  the  various 
subscribers  that  the  line  is  busy.  Frank  B.  Hull  and  Arthur  F.  Pool 
were  present. 

The  New  Haven  Novelty  Machine  Co.,  New  Haven,  Conn., 
showed  the  Novelty  sleeve  of  the  sliding  type,  consisting  of  a  brass 
shell  attached  with  lead  gasket  imions  to  each  end.  The  sleeves  are 
made  for  plain  joints,  various  types  of  branches,  and  affords  an  easy 
and  inexpensive  method  of  examining  cable  joints.  The  device  at- 
tracted much  favorable  comment.  H.  Grant  Thompson,  president, 
and  Charles  Luke,  superintendent,  demonstrated  the  joint  and  were 
more  than  pleased  with  the  interest  shown. 

The  Eureka  Electric  Co.,  Chicago,  had  its  chief  exhibit  at  its 
factory  and  an  automobile  operated  between  the  factory  and  hotel 
every  half  hour.  The  company  showed  a  new  solid-bark,  non-in- 
fringing Iransmifter.  There  were  a  nimiber  of  common  battery  sys- 
tem telephones  in  actiial  operation.  Five  varieties  of  competitive 
trauMuitters  were  connected  up,  rhowing  the  relative  merits  of  the 
talking   circuits.      A    new    intercommunicating    factory   system    was 


featured.  I.  J.  Kusel,  H.  J.  Kusel,  D.  L.  Camnann,  A-  J.  Robbina^ 
D.  Currel  and  Paul  Gardner  were  in  charge. 

Nungesser  Electric  Battery  Co. — Orange  and  red  were  the  pre- 
vailing colors  in  the  room  occupied  by  the  Nungesser  Electric  Battery 
Company,  Cleveland,  which  displayed  its  well-known  line  of  batteries 
in  an  effective  manner.  The  1900  battery  for  telephone  work  and 
the  new  No.  3  battery  for  closed  circuit  work  were  featured.  The 
latter  is  designed  for  central  energy  telephone  systems,  and  it  is 
claimed  that  owing  to  its  high  current  capacity,  600  ampere-hours, 
it  will  be  found  a  most  economical  battery.  H.  G.  Robbins,  secretary, 
and  Thomas  G.  Grier,  Chicago,  were  in  attendance. 

The  F.  Bissell  Co.,  Toledo,  had  an  excellent  exhibit  of  pole  houses 
and  cable  terminals,  manhole  covers  and  guards,  pole  seats,  boat 
swing  chairs,  cable  trolleys  and  sections  of  poles  complete,  with 
cross-arms,  alley  braces,  and  cable  cross-arms.  The  company  handles 
the  Ncrnst  lamp  and  showed  a  sample  designed  for  illuminating  tele- 
phone exchanges.  Fred  Bissell,  president;  C.  W.  Hamilton,  sales 
manager;  N.  S.  Bissell  and  M.  S.  Walker  were  in  attendance.  The 
Bissell  Company  is  advocating  for  universal  use  among  the  inde- 
pendent people,  the  "Independent"  sign,  which  is  employed  by  a 
number  of  leading  companies. 

The  Holtzer-Cabot  Electric  Co.,  Brookline,  Mass.,  through  its 
Chicago  branch,  showed  its  popular  line  of  goods,  including  direct- 
connected  motor  generator  outfits  for  charging  storage  batteries,  loud- 
ringing  extension  bells  for  noisy  places,  gas  engine  igniters,  magneto- 
bells,  generators  and  ringers,  A.  C.  and  D.  C.  motors,  dynimotors  for 
party-line  ringing,  the  Ness  automatic  telephone  system,  the  Hotel- 
phone  outfit  for  hotels,  linemen's  testing  sets,  etc  A  motor  direct- 
connected  to  a  howler  and  busy-back  attachment  drew  attention  to 
the  room.  E.  R.  Harding,  western  representative,  with  a  force  of 
assistants,  entertained. 

The  Intern ation.\l  Telephone  Mfg.  Co.,  Chicago,  was  repre- 
sented by  Henry  Shafer,  president ;  Wm.  E.  McCormick,  vice- 
president;  John  C.  Burmeister,  secretary;  R.  N.  Stiles,  treasurer; 
D.  L.  Barry,  sales  agent,  and  D.  A.  Clithero,  counsel.  The  exhibit 
included  central  energy  and  magneto  call  telephones  of  various  styles 
and  types.  The  transmitters  are  equipped  with  carbon  electrodes 
and  it  was  claimed  it  was  impossible  for  them  to  become  packed  or 
deadened.  The  switch  was  so  constructed  that  there  was  no  scraping 
except  at  contact  points.  The  receiver  was  of  the  double-pole,  ad- 
justable, horseshoe  magnet  type,  with  diaphragm  clamped  to  the  metal 
ring,  thus  avoiding  depending  on  rubber  shells  for  holding  its  adjust- 
ment. The  new  arm  was  mounted  on  a  sub-base,  so  it  could  be  un- 
locked and  conveniently  opened  to  test  the  coils. 

The  Sterling  Electric  Co.,  Lafayette.  Ind.,  had  a  large  repre- 
sentation in  the  persons  of  W.  E.  Doolittle,  president ;  H.  A.  Taylor, 
vice-president  and  secretary;  S.  B.  Fowler,  electrical  engineer:  F.  E. 
Ritchka.  assistant  general  manager;  H.  T.  Doolittle,  purchasing 
agent:  E.  M.  Johnson,  chief  installer:  Evan  Shelby.  G.  W.  Metcalf 
and  Miss  Ethel  Henderson.  The  exhibit  occupied  two  rooms  and 
included  telephone  apparatus  of  all  kinds.  There  was  a  section  of 
a  common  battery  lamp  signal  multiple  switchboard  and  power  board, 
with  main  distributing  frame  and  protectors;  also  an  Ideal  lOO-Iine 
board  designed  for  small  exchanges.  It  was  of  the  automatic  re- 
storing visual  type,  with  pilot  lamps  and  flash  light  transfers.  It 
was  equipped  with  party  line  keys  by  which  the  operator  could  call 
any  one  of  four  subscribers  without  disturbing  the  others.  There 
was  also  shown  a  large  line  of  common  battery  and  magneto  tele- 
phones. 
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Moonlight  Tables. 

As  our  readers  are  aware,  this  journal  has  for  some  years 
past  made  a  practice  of  publishing,  early  in  December,  moonlight 
tables  for  street  lighting  work,  to  be  used  in  the  ensuing  year. 
These  tables  have  always  been  compiled  for  us  by  Mr.  H.  W. 
Frund,  a  well-known  electric  light  manager.  With  the  present 
issue  we  furnish  as  a  Supplement,  in  the  familiar  form,  Mr. 
Frund's  tables  for  1903,  his  own  table  and  the  standard  moonlight 
system  appearing  side  by  side.  We  are  glad  to  know  that  this 
effort  is  much  appreciated,  as  evidenced  not  only  by  the  inquiry 
for  tables,  but  by  their  frequent  appearance  on  the  walls  of  elec- 
tric lighting  offices  and  central  stations.  Extra  copies  may  be 
obtained  on  application  to  the  business  department  of  this 
journal. 


Manhattan  Elevated  Electrics. 

As  all  our  readers  who  live  in  New  York  are  aware,  and  as  many 
of  them  who  live  outside  have  also  learned,  the  electric  third-rail 
system  of  the  Manhattan  Elevated  Company  went  very  rapidly  and 
thoroughly  to  pieces  last  week,  during  the  occurrence  of  a  rather 
ordinary  sleet  storm,  which,  under  usual  conditions,  would  not  have 
attracted  much  attention.  But  the  wonted  hardships  that  New  York- 
ers endure  were  so  intensified  during  the  recent  episode  and  the 
comment  created  has  been  so  unfair  to  electricity  as  a  motive  power, 
we  are  constrained  to  enter  a  strenuous  protest,  rather  from  a  sense 
of  duty  than  because  we  want  to  say  anything.  It  is  not  our  common 
practice  to  rail  at  corporations  charged  with  great  public  functions, 
but  on  the  contrary,  to  defend  them  very  frequently  from  the  com- 
plaints that  are  laid  against  them.  But  in  the  present  instance  when 
a  great  transportation  system  by  woeful  lack  of  foresight  and  energy 
allows  the  cause  of  electric  traction  to  suffer  criticism  for  which  there 
is  no  warrant,  we  do  not  propose  to  stand  by  and  acquiesce  quietly. 
In  our  opinion  the  misery  inflicted  on  hundreds  of  thousands  of  New 
Yorkers  was  wholly  unnecessary,  and  we  hardly  wonder  that  many 
people  have  looked  for  a  malign  explanation  of  what  happened. 
We  have  heard  it  suggested  that  owing  to  the  presence  of  New  York 
Central  influences  in  the  Manhattan  management,  there  was  great 
willingness  to  let  the  public  see  that  the  third-rail  method  was  quite 
uncertain  and  unreliable  in  times  of  stress.  Such  an  idea  ought  to  be 
dismissed,  even  if  it  chimes  in  with  the  Central's  elaborate  pro- 
crastination over  chc '.iges  in  the  tunnel.  Another  theory  handed 
around  in  electrical  circles  is  that  the  Manhattan  managers  have 
been  far  too  busy  fostering  profitable  stock  deals  to  see  to  it  that 
the  proper  equipment  and  necessary  supplies  were  secured  in  time 
from  the  manufacturers,  whom  other  electrical  service  companies 
have  been  persecuting  with  pertinacious  demands  for  material. 
We  mention  these  things  merely  to  show  what  sinister  interpreta- 
tions people  are  willing  to  proffer  when  suffering  from  evils  that 
appear  to  them  absolutely  unnecessary  and  very  easily  prevented. 


When  we  remember  and  recall  how  magnificently  Mr.  Vreeland  has 
handled  the  Metropolitan  Street  Railway  system  in  New  York  in, 
violent  snow  and  sleet  storms,  catching  the  flakes  even  before  they- 
could  reach  not  merely  his  third  rail,  but  his  fourth,  below  the  level/ 
of  the  swimming  streets,  it  is  too  late  for  the  Manhattan  people  to 
convince  us  or  anybody  else  that  the  third  rail  is  a  failure  on  a  track 
free  from  every  possible  obstruction  and  accessible  to  the  promptest 
removal  of,  and  prevention  of  clogging  by,  ice  or  snow.  The  third  rail 
will  yet  be  improved  upon,  but  we  insist  that  it  is  a  splendid  success 
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in  competent  band<i,  and  we  refuse  to  have  the  ^ianhattan  slackness 
■:rded  as  proof  of  what  energetic  management  can  do 
already  approved  in  Chicago,  Boston  and  other  places. 
1  here  arc  various  forms  of  thfrd  rail,  and  the  tardy  discovery  on  the 
Manhattan  system  that  one  of  the  simplc-st  styles  can  be  knocked  out 
by  a  trivial  "cold  snap"  is  altogether  too  preposterous  to  be  allowed 
for  a  second.  If  there  are  better  methods,  for  sectional  operation, 
for  housing  the  rail,  or  for  scraping  the  contact  head, — and  we  can 
readily  believe  in  such  improvements — we  still  contend  and  insist 
that  there  was  no  excuse  for  the  frightful  inconveniences  caused  last 
week.  Those  inconveniences  are  after  all  but  in  keeping  with  the 
record  of  the  past — the  miserable  station  management,  the  wretched 
lighting,  the  incessant  delays,  the  quick  interruptions  of  the  express 
service,  and  half  a  dozen  other  features  of  gratuitous  discomfort.  It 
has  been  said  that  the  parsimony  of  Mr.  Sage  was  largely  to  blame  for 
all  that ;  but  now  that  he  is  happily  removed  from  further  opportunity 
of  distressing  his  fellow-citizens,  it  is  devoutly  to  be  hoped  that 
others,  if  equally  responsible,  will  disappear  under  the  new  regime. 
Wc  arc  entitled  to  expect  better  things. 


Atomic  Dimensions. 

In  our  correspondence  columns  this  week  appears  a  letter  from 
Mr.  Ridout,  referring  to  our  editorial  comments  on  his  recent 
paper.  We  are  glad  that  he  likes  the  term  "bicron"  for  "  /',  the 
billionth  of  a  metre,  or  10-'  metre,  to  match  and  correspond  in  the 
descending  scale  with  the  well-established  micron,  the  millionth 
of  a  metre.  Similarly  we  may  use  with  advantage  the  "tricron," 
or  M  ft  fi,  for  the  trillionth  of  a  metre;  or  10-"  .Tictre.  Both  these 
terms  "bicron"  and  "tricron"  are  badly  needed  in  microphysics, 
and  they  arc  self-explanatory.  It  is  convenient  to  use  them  first 
and  to  ask  philologists  about  them  afterwards,  because  philolo- 
gists as  a  class  protest  against  the  introduction  of  any  new  term, 
and  new  terms  must  be  had  in  a  growing  science  and  art. 


Improvements  in  Arc  Lighting. 

\Vc  note  with  interest  that  the  development  of  arc  lighting  by 
means  vi  carbons  charged  with  relatively  volatile  substances  is  be- 
ing steadily  pursued  abroad.  In  this  country  little  has  been  done 
along  that  line  save  in  a  purely  experimental  way,  yet  we  know 
of  few  directions  to  which  earnest  work  could  be  devoted  with  bet- 
ter prospects  of  success.  Certain  it  is  that  such  arcs  can  reach  an 
efhcicncy  much  higher  than  is  found  in  current  practice,  and  with 
great  advantage  to  the  color  of  the  resulting  light.  And  there  is 
good  reason  for  this.  As  we  have  more  than  once  pointed  out, 
attempts  at  improving  the  efficiency  of  illuminants  have  proceeded 
along  two  diverging  lines.  On  the  one  hand,  recognizing  the  low 
efficiency  of  the  light  given  by  incandescent  solids  .il  ordinary  high 
temperatures,  there  has  been  stead)  effort  to  find  substances  so  re- 
fractory that  they  can  be  carried  without  immediate  danger  of  dis- 
tntcgrntinn  to  a  temperature  much  higher  than  usual.  This  results 
in  an  increased  proportion  of  radiation  within  the  limits  of  the 
»i«iblc  spectrum.  To  this  class  belong  the  iridium  lamp  in  vari- 
o«>"*  "ns.  the  Ncrnst  lamp  and  the  arc  between  refractory 

?<"<"  '   to  the  Ncrnst  glower.     There  is  no  doubt  that  by 

such  means  the  efficiency  of  the  light  can  be  greatly  increased,  per- 
haps nearly  or  quite  doubled.  Against  the  process  stands,  aside 
from  the  mechanical  difficulties  which  have  been  encountered,  the 
very  high  intrinsic  brilliancy  of  the  resulting  light,  rendering  abso- 
hitcly  necessary  for  most  purposes  the  use  of  much  denser  shades 
and  more  elaborate  diffusive  devices  than  are  necessary  with  ordi- 
nary illuminants.     This  is  equivalent  to  a  lessened  efficiency. 


If  one  has  two  lights,  one  of  so  low  intrinsic  brilliancy  that  it  can 
be  used  unshaded,  the  other  so  brilliant  that  it  requires  a  heavy 
opal  shade  to  make  it  bearable,  the  latter  must  have  nearly  double 
the  efficiency  of  the  former  in  order  to  have  practical  efficiency. 
For  to  give  a  unit  of  light,  saj-,  a  single  candle-power,  the  same 
working  value  in  each  case,  the  intrinsic  brilliancy  of  the  two 
sources  including  shades  must  be  equal,  at  least  if  they  are  in  any 
sense  within  the  field  of  vision.  Otherwise,  in  the  presence  of  the 
brighter  light  the  eye  will  be  automatically  stopped  down  at  some- 
where about  /  6  in  ordinary  illumination.  The  extent  to  which 
the  iris  shuts  or  opens  depends  on  the  maximum  intensity  of  the 
stimulus ;  that  is,  on  the  maximum  luminous  intensity  within  the 
field  of  vision.  In  very  dim  light  the  iris  may  open  to  /  4,  or  even 
wider,  while  in  the  presence  of  a  very  brilliant  source  of  light  it  will 
close  to  /  16,  or  so.  Thus  when  one  is  driving  along  a  dark  street 
and  approaches  an  arc  lamp,  the  eye  is  reduced  to  a  condition  of 
uselessness  as  regards  the  faintly  illuminated  objects  outside  of  the 
immediate  range  of  the  arc.  It  is  even  worse  than  the  similar  pho- 
tographic case,  because  one  cannot  correct  the  under  exposure 
by  adroit  development.  Thus  gaining  luminous  efficiency  by  push- 
ing up  the  temperature  of  the  incandescent  source  results  in  cer- 
tain inconveniences  and  losses  in  the  application  of  the  light  that 
tend  to  limit  the  practical  usefulness  of  the  method.  The  real  gain 
is  in  this  case  far  less  than  the  apparent  gain. 


The  other  plan  for  increasing  luminous  efficiency  is  to  employ 
sources  of  light  which  are  characterized  by  selective  radiation,  thus 
causing  a  greater  proportion  of  the  total  energy  to  be  concentrated 
in  the  visible  spectrum.  In  this  category  fall  vacuum-tube  lamps 
and  the  arcs  which  we  have  under  consideration.  The  two  cate- 
gories are  not  absolutely  distinct,  for  there  is  a  minor  degree  of 
selective  radiation  in  the  substances  of  which  the  Nernst  glower 
is  formed,  and  the  common  enclosed  arc  is  strongly  selective  as  re- 
gards the  rays  photographically  active,  but  tlie  main  difference  is 
fully  preserved,  nevcrtneless.  The  vacuum  tube,  with  its  discon- 
tinuous spectrum,  is  highly  efficient,  but  as  ill  luck  will  have  it,  the 
only  form  yet  commercial  is  very  bad  in  color.  Now  the  i-**- -'  -' 
incorporating  metallic  salts  in  the  carbons  of  an  arc  is  to  su. 
on  the  radiation  of  the  glowing  carbon  a  strongly  selective  ra 
tion  due  to  the  metallic  vapors,  resulting  in  a  very  considerable  in- 
crease of  efficiency  without  proportionally  increasing  the  intrinsic 
brilliancy.  In  theory,  therefore,  it  is  an  admirable  plan,  and  the 
results  already  obtained  show  a  very  high  efficiency.  The  dubious 
factors  to  be  dealt  with  are  the  uniformity  of  the  results  and  the 
unusual  mass  of  matter  volatilized.  The  former  implies  careful 
attention  to  the  details  of  manufacture,  and  the  latter  will  undoubt- 
edly require  a  good  deal  of  experimentation  to  avoid  smudging  the 
lamp  with  metallic  oxides,  particularly  if  such  electrodes  arc  ever 
to  be  used  with  enclosed  arcs.  This  means  very  careful  choice  of 
the  volatile  substances  and  plenty  of  hard  work  in  reaching  a  com- 
mercial result.  But  the  light  is  so  efficient  and  can  be  made  so  ex- 
cellent in  color,  that  it  is  well  worth  exhaustive  investigation.  The 
more  volatile  the  active  substances  the  lower  will  be  the  intrinsic 
brilliancy  and  the  greater  the  danger  of  smudging,  so  that  the  ex- 
perimenter is  between  two  fires.  Still,  there  seems  an  excellent 
chance  of  a  good  commercial  result  and  we  hope  that  the  American 
workers  will  do  their  full  share. 


I 


Self-denying  Ordinances. 

The  report  which  we  gave  in  our  eight-page  Supplement  last 
week  of  the  independent  telephone  convention  in  Chicago  con- 
tained a  good  many  features  of  interest  and  importance,  quite 
aside  from  technical  questions  which  somehow  do  not  yet  come 
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up  very  prominently  in  these  meetings.  Doubtless  as  the  com-  rates  at  fir=t,  but  after  a  time  consolidation  sets  in  and  then  the 
mercial  problems  get  settled  those  of  an  engineering  nature  will  investment  and  the  price  of  service  are  loaded  with  the  cost  of 
loom  up  more  conspicuously,  and  with  the  greater  speed  as  the  the  junk  pile.  On  the  other  hand,  absence  of  competition  has 
campaign  is  pushed  to  secure  capital.  We  are  glad  to  note  the  an  undeniable  tendency  to  cau,e  the  degeneracy  of  a  system,  and 
emphasis  laid  upon  good  engineering  work  by  those  who  spoke  as  the  problem  is  to  set  the  point  where  efficiency  shall  be  main- 
to  the  claims  of  independent  telephony  for  investment.  The  ne- 
cessity for  solid,  enduring  construction  and  for  the  use  of  the 
best  apparatus  has  never  been  more  strenuously  advocated  than 
it  was  last  week  by  those  who  discussed  investment  in  telephony 
by  the  banker  and  by  the  small  investor.  We  fear  that  some 
of  the  seed  will  not  fall  on  ground  that  is  receptive;  but  there  has 
of  late  been  great  improvement  in  general  construction  and  some 
of  the  independent  exchanges  are  not  to  be  surpassed. 


tained  at  the  highest  pitch  with  least  effort  on  the  part  of  capital 

and  labor. 


In  view  of  the  fierceness  with  which  many  of  the  independent 
exchanges  have  insisted  upon  their  right  to  have  access  to  Bell 
circuits,  under  common  carrier  law  and  principles  of  equity, 
it  is  rather  astonishing  to  see  the  case  "given  away"  by  the  self- 
denying  ordinance  adopted  at  Chicago,  pledging  the  members  of 
ihe  Association,  to  purge  it  of  all  managers  who  exchange  business 
with  the  Bell  system.  Apparently  the  rights  and  welfare  of  the 
public  are  clean  forgotten  by  those  who  but  a  year  or  two  ago 
were  posing  as  the  heaven-sent  deliverers  of  the  public  from  a 
tyrannical  monopoly.  If,  now,  managers  who,  to  facilitate  the 
business  of  their  customers,  are  willing  to  exchange  with  rivals 
shall  be  boycotted  and  bounced,  we  do  not  see  that  the  indepen- 
dents acting  that  way  are  one  whit  better  than  the  folks  they  were 
lately  denouncing.  We  are  reminded  of  the  Puritans  who  came 
to  New  England  to  escape  persecution  and  became  very  harsh 
persecutors  themselves,  and  we  deplore  the  appearance  of  such 
a  spirit  in  the  independent  ranks.     In  the  early  days  of  electric 


Magnetic  Dec:lination  Tables. 

The  United  States  Coast  and  Geodetic  Survey  has  recently  is- 
sued a  book  containing  magnetic  declination  tables  and  isogonic 
charts  for  1902,  as  prepared  by  Mr.  L.  A.  Bauer.  This  volume 
is  quite  a  compendium  of  facts  relating  to  terrestrial  magnetism 
and  is  of  great  interest  to  the  student  of  magnetism.  It  brings 
into  prominence  a  number  of  facts  that  are  difficult  to  discover 
amid  the  vast  array  and  maze  of  modern  magnetic  literature. 


The  tables  are  particularly  interesting  in  their  data  of  secular  varia- 
tions, which  variations  may  be  due  to  secondary  electric  currents, 
generated  within  the  earth's  mass,  by  its  rotation  about  an  axis  not 
coincident  with  the  magnetic  axis.  Considering  the  earth  as  a  con- 
ducting mass,  and  also  as  a  permanent  magnet,  if  the  earth's  rotation 
axis  and  the  magnetic  axis  were  one  and  the  same,  then,  by  symmetry-, 
the  electromotive  forces  of  the  "unipolar"  dynamo  type,  induced  in  the 
rotating  mass,  would  be  symmetrically  distributed  about  the  globe, 
and  would  balance  one  another  in  such  a  manner  that  no  electric 
currents  would  flow,  in  the  absence  of  conductors  to  join  the 
northern  and  southern  polar  regions.  But  with  the  magnetic  and 
rotational  axes  eccentric,  the  induced  electromotive  forces  in  the 
mass  of  the  earth  would  no:  balance,  and  would  establish  a  set 


of  eddy  currents  in  the  earth,  the  distribution  depending  upon  the 
lighting  there  was  somewhat  the  same  tendency  as  between  local  conductivity.  The  effects  of  these  edcfy  currents  would  be 
incandescent  and  arc  lighting  companies,  but  it  was  long  ago       to  modify  the   original  inducing  flux  distribution,  to  influence 


obliterated  by  the  march  of  events  and  by  a  larger,  wider  con- 
ception of  what  are  the  duties  of  an  electric  light  company, 
and  what  are  the  rights  of  the  public  to  enjoy  every  facility 
and  assistance  that  can  be  afforded.  We  know  that  there  are 
.any  thoughtful,  liberal-minded  men  in  the  independent  tele- 
■>ne  field  who  see  that  it  ill  becomes  them  to  deny  rights  and 
privileges  which  they  have  themselves  been  vehemently  claiming 
but  a  moment  ago. 


Another  outcropping  of  commercial  jealousies  is  seen  again  in 
the  resolution  not  to  deal  with  a  well-known  manufacturing  con- 
cern because  it  is  owned  and  controlled  by  American  Bell  in- 
terests. This  is  somewhat  like  the  action  taken  earlier  in  the 
year  by  the  National  independent  telephone  body,  at  its  Phila- 
delphia convention,  and  is,  of  course,  a  frank  and  avowed  boycott. 
It  is  also  in  keeping  with  the  proposal  to  discipline  the  indepen- 
dent inaiiufacturers  who  insist  on  selling  an  exchange  system  in  a 
place  where  one  already  competes.  Obviously  a  wide  field  of  con- 
jecture and  controversy  is  here  opened  up,  and  the  parallel  with 
the  electrical  history  of  the  recent  past  in  light  and  power  is 
again  rather  strikingly  close.     Even  when  such  policy  is  wholly 


whatever  permanent  magnetic  distribution  might  exist,  and  to 
affect  compass  needles  on  tRe  surface  to  a  greater  or  less  extent. 
The  general  deductions  seem  to  be  that  the  earth's  magnetic  flux 
distribution,  which  compass  needles  obey,  is  partly  of  a  steady  or 
permanent  type,  like  that  of  a  bar  magnet,  partly  due  to  electric 
currents  in  the  earth,  which  may  be  subject  to  fluctuation,  and 
partly  due  to  external  or  cosmical  influences,  such  as  auroral  cur- 
rents or  electric  currents  in  the  rarer  regions  of  the  atmosphere, 
where  the  air  is  supposed  to  be  a  good  conductor,  at  an  elevation 
of,  say,  fifty  miles. 


A  very  interesting  indication  has  been  evolved  as  the  outcome 
of  recent  elaborate  magnetic  surveys  of  England  and  France.  The 
charts  of  isogonic  lines,  when  carefully  drawn,  show  some  local 
wrinkles,  like  "faul  ■"  in  geological  strata.  A  very  noticeable  line 
of  kinks  in  isogonals  appears  near  Paris.  By  analyzing  the 
charted  distribution  into  a  uniform  distribution,  and  a  superposed 
irregularity,  the  irregularity  takes  the  form  of  a  ridge  or  line  of 
virtual  magnetic  matter  having  a  definite  geographical  contour. 
It  is  stated  by  Professor  Riicker  in  a  passage  quoted  from  his  re- 


port of  the  British  Survey,  that  these  magnetic  ridges  correspond, 
righteous,  it  is  hard  to  enforce  with  full  severity,  and  if  not  in  general,  with  observed  masses  of  basalt  rock.  Although  basalt 
carried  out  logically  it  generally  fails.  Here  also  the  public  is  not  itself  a  sufficiently  magnetic  substance  to  account  for  the 
views  with  quick  suspicion  and  animosity  such  movements,  as  in  whole  magnetic  protuberance,  yet  it  would  appear  likely  that  mag- 
restraint  of  trade;  and  we  hardly  think  it  will  regard  favorably  netic  rocks  underlie  and  accompany  the  basaltic  obtrusion;  so 
the  action  of  those  it  has  been  backing  up  pretty  vigorously  as  that  the  magnetic  charts  may  be  found  capable  of  yielding  valu- 
the  advocates  of  an  open-door,  free-for-all  policy.  Besides,  it  might  able  geological  inferences.  Another  interesting  fact  is  that  some 
be  claimed  that  the  apparatus  had  been  bought  from  the  concern  remarkable  automatic  magnetic  records  from  the  magnetic  ob- 
first  named,  because  it  was  at  once  the  cheapest  and  best,  enabling  servatory  at  Cheltenham,  Aid.,  seem  to  indicate  sudden  disturb- 
service  to  be  given  reasonably.  The  case  of  manufacturers  ances  of  a  magnetic,  as  distinguished  from  a  seismic  nature,  about 
selling  rival  systems  in  places  already  blessed  with  competition  is  the  times  of  the  first  and  second  eruptions  of  Alont  Pelee  in  Mar- 
slightly  more  complex.     Usually  such  competition  leads  to  low  tinique. 
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The  Sleet  Break-down  of  the  Manhattan  System. 


bjr  a  thin 
elevated, 
owinjt  to  » 

I' 
v.- 


^.-eat  oakfi  from  little  acorns  grow,"  received  an  illus- 
i'ork  last  week,  when  the  most  important  branch  of 
transportation  system  was  crippled  and  a  great  pro- 
-venienced  for  several  days 
;rd  rail  of  the  Manhattan 
called    was    sufficiently    serious 
to  up-town  residents  and  the 
yes,  it  was  recklessly  exag- 
'-h,  with  their  accustomed 
•f-m  was  demonstrated 
!  I  locomotive  was  to  be 

'i  on  the  Manhattan. 
,.  ,,  now  fully  recognized  that  the  urban  transportation  facilities 
I  New  York  have  become  inadequate  to  handle  properly  the  passen- 
ger traffic  under  normal  conditions,  and  the  breakdown  of  the  Man- 
hattan system  last  week  gave  a  foretaste  of  what  is  in  store  for  the 
X.  ■■  ■  r  if  a  remedy  be  not  soon  found.  The  addition  of  the 
i:  •\  tysfm  will  but  mitigate  the  evil  temporarily,  as  in  a 

f,  .   will  repeat  the  situation.     The  crip- 

|,  ,     :iicntcd  by  all  of  the  locomotive  power 

:t  as  the  schedule  could  not  be  maintained,  the  crush  at 
il,  and  in  the  cars  was  tremendous.     To  relieve  somewhat 

the  crisis,  passengers  were  permitted  to  enter  some  of  the  cars 
through  the  windows  when  the  aisles  and  platforms  were  jammed 
solid,  and  on  one  morning  train  an  engine  tender  was  seen  crowded 
with  pa<sengers.  The  personal  inconvenience  to  passengers  became 
often  actual  sufTcring  owing  to  the  pressure  of  the  crowds,  and  was 
always  a  lamentable  spectacle  of  indecency  as  regards  the  opposite  sex. 
The  trouble  was  brought  on  by  a  fall  of  sleet,  which  produced 
and  maintained  a  thin  insulating  coating  of  ice  on  the  con- 
ductor rail.  When  the  film  first  began  to  form,  the  contact  shoe  was 
able  to  remove  it  partially,  but  in  constantly  slipping  from  the  iron 
to  the  ice,  the  interruption  of  the  current  which  followed  in  each 
case  gave  rise  to  great  arcs.    During  this  period  the  high  structure 


KIC.  I.— SECTIONS  OF  PNEUMATIC  SLEET  CLEANER. 

al  iioth  Street  became  a  scene  of  pyrotechnic  display  that  brought 
crowds  to  the  vicinity  to  observe.  Finally,  all  electric  cars  were  with- 
drawn. While  difficulty  from  sleet  had  been  foreseen  by  the  Manhat- 
tan people,  and  brush  and  sprinkler  equipments  ordered  to  meet  an 
cmorgcncy.  it  appears  that  there  had  been  delay  in  delivery,  and  but 
few  brush  rquipnicnts  were  on  hand.  A.s  soon  as  these  arrived  they 
were  put  in  place,  but  it  was  then  found  that  the  remedy  they  were 
sup|><>sed  to  funiish  was  inadequate.  Only  part  of  the  traffic  on  the 
Sixth  Avenue  line,  where  the  worst  trouble  was  experienced,  was 
hciuK  handled  by  rlcrtric  cars,  and  the  intervals  between  these  was  not 
sufficiently  iniall  to  enable  the  brtishes  to  keep  the  rail  clear  of  ice. 

The  accompanying  illustrations  show  the  contact  shoe  of  a  Man- 
hattan motor  car  and  one  of  the  brush  equipments.  Each  car  is  to 
he  equipped  with  four  brushes  or  scrapers,  and  as  there  are  four 


motor  cars  to  each  six-car  tram,  this  will  give  16  brushes,  per 
train.  In  order  that  they  may  be  applied  automatically,  the  brushes 
are  mounted  on  a  piston  in  an  air  cylinder,  and  by  the  opening  of 
a  single  cock  the  motor  can  control  all  simultaneously. 

Among  other  equipments  that  had  been  ordered  by  the  Manhattan 
Company  to  meet  the  same  emergency  are  ten  oil  and  salt  water 
spraying  machines.  These  consist  of  tanks  to  hold  oil  or  salt  water, 
which  is  delivered  in  an  atomized  form  through  a  nozzle  located  just 
above  the  contact  rail. 

The  difficulty  from  sleet  has  been  encountered  on  all  the  older  third- 
rail  elevated  systems,  and  while  at  times  it  has  resulted  in  some 
disorganization  of  the  traffic,  no  situation  approaching  the  recent  one 


a 


FIG.  2. — CONTACT  SHOE  AND  HANGER. 

in  New  York  has  developed.  In  Chicago,  Boston  and  Brooklyn  the 
cars  are  fitted  with  brushes,  but  main  reliance  against  sleet  appears 
to  have  been  placed  upon  applications  to  the  rail  of  oil  in  Chicago 
and  Boston,  and  both  oil  and  salt  water  in  Brooklyn.  It  has  also 
been  found  that  if  the  rail  is  well  oiled  before  ice  has  had  a  sufficient 
opportunity  to  form  and  adhere  firmly,  less  difficulty  is  experienced 
in  removing  it  with  the  brushes.  In  New  York  there  appears  to 
Iiave  been  insufficient  preparation  for  an  emergency  that  was  clearly 
foreseen,  and  lack  of  executive  ability  in  meeting  it  when  it  arose. 

It  is  fortunate  that  the  capabilities  of  electric  traction  as  applied 
to  elevated  railways  had  previously  been  thoroughly  demonstrated  in 
Chicago,  Boston,  Brooklyn,  Liverpool,  etc.,  as  otherwise  the  recent 
experience  in  New  York  would  have  thoroughly  discredited  it 
Owing  to  the  shilly-shallying  methods  of  the  Manhattan  in  the  past, 
and  the  extreme  unpopularity  of  its  management,  the  public  has  no 
confidence  in  its  representations  or  competency ;  and  if  the  fate  of 
elevated  electric  traction  had  depended  upon  the  Manhattan  owners, 
these  causes  would  probably  "have  held  the  art  back  for  many  years," 
to  quote  the  language  of  one  of  the  best-known  transportation  man- 
.TRcrs  in  the  countrv. 


International  Congresses  at  the  St.  Louis   World's  Fair. 


The  president  of  the  St.  Louis  World's  Fair  has  aimounced  the  or- 
ganization of  World's  Congresses,  to  be  held  in  St.  Louis  during  1904. 
Howard  J.  Rogers,  chief  of  the  Department  of  Education,  is  to  be  the 
director  of  congresses.  The  Advisory  Board  to  work  in  conjunction 
with  him  is  as  follows  :  Chairman,  Nicholas  Murray  Butler,  president 
of  Columbia  University,  New  York  City;  William  R.  Harper,  presi- 
dent of  the  University  of  Chicago;  R.  H.  Jesse,  president  of  the 
University  of  Missouri ;  Henry  S.  Pritchett.  president  of  the  Massa- 
chu-setts  Institute  of  Technology,  and  Herbert  B.  Putnam,  Librarian 
of  Congress. 

The  duties  of  this  Advisory  Board  will  be  more  exacting  than 
usually  fall  to  the  lot  of  advisory  bodies.  Upon  their  recommenda- 
tions will  be  determined  the  number  and  extent  of  the  congresses, 
the  emph.isis  to  be  placed  upon  special  features ;  the  prominent  mai 
invited  to  participate,  the  character  of  the  programmes,  and  the 
methods  for  successfully  carrying  out  the  enterprise.  No  effort 
will  be  spared  to  give  the  series  of  congresses  at  this  exposition  unity 
and  connected  purpose  and  make  their  published  proceedings  a 
valuable  contribution  to  the  world's  literature. 

A  series  of  congresses  has  been  an  accompaniment  of  all  recent 
international  congresses,  but  they  have  always  been  disconnected, 
and  rather  incident  to  the  exposition  than  related  to  it  and  supple- 
mentary to  the  exhibits.  The  work  cf  the  director  and  .\dvisory 
Board  will  be  wholly  given  to  constructing  a  co-ordinate  depart- 
ment of  the  exposition  which  shall  have  an  established  scientific 
value  and  attract  the  attention  of  the  practical  scholars  and  experts 
of  the  world  to  St.  Louis. 


December  20,  1902. 


ELECTRICAL    WOR^-D    and    ENGINEER. 


993 


Ruhmer's  Photoelectric  Telephone. 


By  a.  Frederick  Collins. 

THE  ingenious  experiments  conducted  by  Prof.  Alexander  Gra- 
ham Bell  having  for  their  purpose  the  transmission  of  articu- 
late speech  by  means  of  a  ray  of  light,  have  been  recently 
enlarged  upon  to  a  degree  little  short  of  marvelous  by  Herr  Ernest 
Ruhmer,  of  Berlin.  The  two  great  fundamental  principles  involved 
in  the  Ruhmer  electro-optical  telephone — or  photophone,  as  Bell 
termed  his  apparatus — are  based  on  the  phenomenon  of  resistivity 
variations  of  conditionally  modified  selenium  under  the  action  of 
luminous  waves,  and  the  changes  in  the  light-emitting  qualities  of  an 
arc  under  the  influence  of  a  superimposed  current. 

One  of  the  earliest  types  of  arc  transmitter  and  selenium  receiver  is 
shown  in  Fig.  2,  and  was  first  employed  by  Prof.  Bell.  It  represents  a 
beam  of  light,  either  from  the  sun  or  an  arc  lamp — although  the 
latter  is  the  more  preferable  form — which  is  caused  to  pass  through 


amount  and  intensity  of  the  beam  of  light  reflected  from  the  mirror 
and  through  the  lens  c.  The  light  waves,  so  propagated,  are  received 
by  the  parabolic  reflector,  and  here  again  the  diverging  light  is 
brought  to  a  concentrated  point  of  great  intensity,  where  it  acts 
upon  the  photo-electric  cell  of  selenium  which,  with  every  minute  va- 
riation of  the  converged  pencil  of  light,  responds  by  a  similar  change 
in  its  resistivity  properties  to  an  electric  current. 

With  the  object  in  view  of  developing  the  experimental  photo- 
phone  of  Prof.  Bell  into  a  wireless  telephone  having  an  application 
which  should  be  of  commercial  value,  Mr.  Ruhmer  has  devoted  much 
time  to  the  experimental  investigation  of  the  speaking  arc,  the 
selenium  cell  and  their  combination  as  forming  a  completed  whole. 

Shortly  after  Prof.  Bell  concluded  his  experiments  with  the  pho- 
tophone in  this  country,  Dr.  H.  T.  Simon  devised  the  speaking  arc, 
that  is,  he  found  that  by  superimposing  an  alternating  current  set 
up  in  a  secondary  circuit  by  an  undulatory  current  of  a  primary 
winduig  including  m  its  circuit  an  ordinary  telephone  transmitter — 
on  a  direct  current  operating  an  arc  lamp,  that  the  emitted  light 


"•J- 


Fig.   I. — Ruhmer's  Receiving  Apparatus. 


a  condensing  lens  a,  where  the  converged  rays  fall  on  a  concave 
mirror  h  of  small  dimensions.  This  mirror  is  fastened  with  exact- 
ness, to  the  center  of  a  diaphragm — such  as  is  used  in  an  ordinary 
telephone  transmitter;  and  placed  immediately  back  of  it  is  a 
mouthpiece. 

An  objective  lens  c  for  projecting  the  light  to  a  distant  receiving 
device  completes  the  transmitting  system,  and  it  is  at  once  obvious 
that  an  electric  current  plays  no  part  in  the  propagation  of  the 
message,  if  we  except  the  fact  that  light  is  itself  of  electro-magnetic 
origin. 

The  receiver  differs  from  the  transmitter  in  that  it  is  strictly  an 
electro-optical  apparatus.  Referring  again  to  Fig.  2,  let  d  represent 
a  parabolic  reflector  of  short  focal  length  and  having  in  its  focal 
line  a  selenium  cell  e.  Connected  to  the  terminals  of  the  selenium 
cell  and  in  series  with  it  is  a  single  element  /  and  a  telephone  re- 
ceiver g. 

In  action,  the  apparatus  is  quite  simple.  When  the  diaphragm  of 
the  transmitter  is  caused  to  vibrate,  there  is  a  relative  change  in  the 


varied  proportionately.  These  variations  of  the  volume  and  in- 
tensity of  the  flame,  although  the  persistency  of  vision  removes  the 
possibility  of  the  eye  discerning  these  changes,  are  sufficiently  great 
to  impress  either  a  selenium  cell  or  a  sensitive  photographic  film, 
and  it  has  been  ascertained  that  these  changes  are  due  to  the  com- 
bined influence  of  temperature  deviations  of  the  arc  and  the  quantity 
variations  of  the  light  produced  by  it. 

By  causing  a  kinetoscopic  film,  such  as  is  used  in  moving-picture 
machines,  to  move  rapidly  before  the  speaking  arc.  Ruhmer  has  suc- 
ceeded in  photographing  these  changes  and  in  this  way  he  obtained 
a  continuous  record  of  the  different  degrees  of  light  representing 
articulate  speech  ;  and  by  passing  this  moving  record  of  the  voice 
before  an  arc  light  and  a  selenium  cell  in  circuit  with  a  telephone 
receiver  the  original  sound  waves  are  reproduced  with  very  little 
distortion  and  with  considerable  distinctness,  and  thus  a  new  form 
of  phonograph  results. 

To  employ  the  speaking  arc  and  selenium  cell  for  a  wireless  tele- 
phone,   the    combination    Ruhmer    has    effected    for    long-distance 


994 


ELECTRICAL    WORLD    and    ENGINEER. 


Vol.  XL,  Xo.  25. 


ransmission  is  that  of  placing  the  arc  in  the  focal  line  of  a  parabolic 
reflector,  the  r'  ^'it  taking  the  form  of  a  parallel   beam, 

and  which  may  -  .  to  the  distant  receiver.    The  requirements 

for  the  production  and  reception  of  messages  by  means  of  the  photo- 
electric telephone  are  numerous  and  depend  quite  as  much  on  the 
traiumitter  as  on  the  receiver.  Among  the  more  important  factors 
of  the  former  is  the  sensitiveness  of  the  microphone,  which  deter- 
mines the  value  of  the  undulatory  alternating  current  which  is  to 
be  superimposed  upon  the  heavy  direct  current  operating  the  arc 
lamp. 

A  iran-.mitter  of  exceeding  sensitiveness  and  requiring  a  minimum 
prt:.;>urc,  say  six  or  eight  volts,  is  cjaitc  superior  to  the  less  sensitive 


.;1 


»fc' 


is. 


HG.    2. — BELLS    KARLIKST    PHOTOPHONE. 

one  taking  twenty-five  volts.  The  nature  of  the  arc  must  also  be 
taken  seriously  into  consideration  and  again  the  value  of  the 
luminosity  best  adapted  to  the  sensitiveness  of  the  selenium  cell 
chosen ;  and  after  this  the  critical  value  of  illumination  must  be  care- 
fully and  constantly  maintained  if  good  results  are  expected. 

Ruhmer  has  ascertained  that  for  limited  distances,  say  one  or  two 
kilometers,  the  results  were  best  attained  when  4  or  5  amperes  of 
current  under  a  pressure  of  52  volts  was  used,  but  that  for  the  trans- 
mitting speech  over  three  or  four  kilometers,  it  was  necessary-  to 
feed  the  arc  with  a  current  of  8  or  10  amperes,  and  if  it  was  desired 
to  increase  this  distance  to  five  or  seven  kilometers  a  current  of  12 
to  16  amperes  was  the  most  suitable. 

One  might  take  it  for  granted  on  first  thought  that  the  larger  the 
current  consumed  by  the  arc  the  better  the  results,  but  Ruhmer 
cites  the  following  reason  the  values  above  given  are  best  adapted 
which  are  based  on  Braun's  investigation  of  the  arc.  In  accordance 
with  Joule's  law,  the  heat  developed  is  proportional  to  Or  and  the 
increase  in  heat  prodticed  by  a  greater  current  strength  dC  is  pro- 
portional to  *Cr  dC  and  therefore  C  or  the  current  operating 
the  arc. 

It  has  been  demonstrated  that  a  selenium  cell  is  considerably  less 
•ennitivc  to  the  variations  of  an  intense  illumination  than  when  the 
light  falling  upon  it  is  of  a  certain  minimum  value;  and  as  a  heavy 
current  increases  the  luminosity  of  the  field,  the  greater  volume  of 
light  obtained  avails  the  tests  nothing,  cither  in  the  elimination  of 
distortion  or  loudness  of  speech,  but  if  anything  the  reverse  is  more 
often  the  case. 

After  having  evolved  the  elements  constituting  the  transmitting 
appnratu.s  so  that  the  obst<icIcs  a  beam  of  light  encounters  in 
its  propagation  through  space,  due  to  the  inherent  atmospheric 
ch.ingcs,  might  he  overcome  or  obviated  to  some  extent,  Mr.  Ruhmer 
next  applied  himself  to  the  subject  of  receiving  these  infinitely  minute 
wave  lengths.  After  having  followed  the  transition  of  the  sender 
devised  by  Bell  through  its  successive  stages  when  perfected  by 
Ruhmer,  it  is  interesting  to  review  the  latter  inventor's  work  in 
•'I.ipting  the  selenium  cell  to  long-distance  wireless  telephony. 

Like  the  coherer  used  in  wireless  telegraphy,  the  selenium  cell  in 
11 V  recent  state  is  constructed  ttpon  the  same  lines  as  those  manu- 
factured in  their  early  hi.story  :  that  is,  no  radical  change  ha.s  taken 
place  in  the  mode  of  making,  but  the  development  of  each  has  been 
upon  the  basis  of  improvement  rather  than  invention. 

The  evolution  of  the  cell  employed  in  the  earliest  form  of  the  photo- 
plione.  i.  e..  by  forcing  fused  selenium  between  conducting  wires  form- 
ing a  grid  did  not  result  in  any  marked  increase  of  sensitiveness 
until  it  was  developed  by  Ruhmer,  who.  in  the  course  of  his  investiga- 
tions, has  tested  many  different  selcniutn  cells  obtained  from  various 
sources.  One  made  by  the  firm  of  Clausen  and  von  Rrouh.  he  con- 
sidered particularly  sensitive,  a  ratio  of  10  to  i  having  been  established 
for  it  in  resistivity  changes,  the  maximum  resulting  from  illumination 
and  tlie  minimum  when  obscured. 

Another  sensitive  cell  made  by  Giltay  offered  a  resistance  of  S.V^.ooo 
ohms  in  darkness,  which  under  the  decreasing  action  of  400  lux 
dropped  to  26.000  ohms,  hut  both  the  cells  mentioned  possess  the 
dis.iiKantage,  according  to  Ruhmer.  of  having  a  high  time  constant 
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in  returning  to  their  original  resistance  after  the  light  is  cut  off. 
Added  to  this  they  do  not  operate  well  imder  the  action  of  the 
shorter  wave  lengths  of  light,  thus  following  closely  the  analogy 
presented  by  the  metal  filings  coherer,  for  in  both  cases,  after  the 
drop  in  resistance  has  taken  place,  ten  or  twelve  hours  and  some- 
times a  much  longer  period  is  required  before  the  normally  high 
resistivity  is  again  reached. 

Ruhmer  therefore  sought  for  some  modification  by  which  the 
resistance  would  reach  its  normally  high  value  much  more  quickly — 
similar  to  a  self-restoring  coherer — and  this  he  accomplished  in 
the  following  manner.  In  the  older  forms  of  sensitive  cells,  the 
grid  of  conducting  wires  with  its  selenium  filling  was  made  flat,  and 
when  used  with  a  parabolic  reflector  the  converged  light  did  not 
illuminate  the  cell  uniformly.  In  order  that  the  light  might  be  dis- 
tributed evenly  over  the  entire  surface  of  the  cell,  Ruhmer  gives 
them  a  cylindrical  form  by  duplexing  two  fine  platinum  wires  wound 
parallel  to  each  other  on  a  glass  tube  20  mm  in  diameter  and  35  mm 
in  length ;  the  space  between  the  wires  is  about  7/10  mm  and  the 
whole  is  then  coated  with  the  properly  prepared  selenium. 

To  prepare  the  selenium,  it  is  necessary  to  melt  the  red  powder,  in 
which  state  it  is  primarily  found,  and  apply  the  degree  of  heat 
needed  to  reduce  it  to  a  black,  gummy  mass  when  it  becomes,  vir- 
tually, an  insulator.'  It  is  in  this  condition  that  the  amorphous 
selenium  is  applied  to  the  platinum  wires  forming  the 
cell  when  it  is  baked  at  a  constant  temperature  of  200° 
F.  for  a  period  of  twelve  hours  or  longer ;  the  next  step 
\t  to  anneal  or  gradually  reduce  the  temperature  when  a 
crystallized  form  of  the  selenium  results,  having  a  char- 
acteristic gray  color.  It  then  assumes  the  most  remark- 
able property  of  varying  in  resistivity  imder  the  action 
of  light. 

Like  an  unexhausted  coherer,  a  selenium  cell  is  ^t 
to  vary  in  its  action  under  different  temperatures,  atmos- 
pheric conditions  or  other  disturbances.  To  exclude 
these  undesirable  features  and  to  place  the  cell  in  the 
category  of  instruments  of  precision,  it  is  enclosed  in 
a  second  glass  tube  and  a  vacuum  is  formed  by  means  of 
a  mercurial  air  pump. 

By  carefully  following  every  detail  of  the  foregoing 
delicate  processes,  Ruhmer  has  not  only  increased  the 
sensibility  of  the  selenium  cell  and  rendered  it  accurate 
in  its  responsive  changes,  but  has  obtained  cells  which 
respond  instantly  to  every  differentiation  of  light  values. 
The  properties  of  selenium  were  observed  long  ago,  but 
until  Ruhmer  took  up  the  work  there  seems  to  have  been 
nothing  definite  accomplished  recently.  For  instance. 
Sale  found  in  1873  that  the  drop  of  resistance  was  due 
largely  to  the  red  wave  lengths,  and  Adams's  observation 
showed  the  greenish  yellow  to  be  the  most  effectual,  and, 
agreeing  with  these  physicists,  Dingier  found  that  the 
violet  and  ultra-violet  end.  of  the  spectrum  produced  but 
little  effect 

But  these  observations  do  not  appear,  by  any  means, 
conclusive  with  regard  to  the  Ruhmer  cells,  for  his  are 
especially  sensitive  to  the  shorter  wave  lengths,  and  in 

this  they  fulfill  an  im- 
portant requirement  for 
Ion  g  -  d  i  Stan  ce  w  i  r  el  ess 
telephony  by  the  photo- 
electric method.  For  ob- 
taining the  resistance 
curve  shown  in  Fig.  3. 
the  receiving  apparatus  consists  of  a  selenium  cell  arranged  in  the 
focal  line  of  a  paralwlic  reflector  having  an  opening  of  50  cm.  The 
lesistance  of  the  cell  in  the  dark  was  120,000  ohms  and  when  illumi- 
nated by  a  i6-cp  lamp  the  resistance  dropped  to  1.500  ohms.  The  re- 
ceiver proper  is  shown  in  the  photograph.  Fig.  i,  and  includes  a  pair 
of  head  telephone  receivers  wound  to  high  resistance  and  having 
feeble  magnets  actuating  very  thin  diaphragms. 

The  experiments  were  conducted  by  Ruhmer  on  the  Wannsee 
and  the  Havel,  a  map  of  which  is  shown  in  Fig.  4.  The  arrows 
illustrate  the  direction  in  which  transmission  took  place.  The  figures 
on  the  map  c<^rrespond  to  the  experiments  in  the  order  in  which  they 
were  made.    In  every  case,  the  transmitter  was  placed  on  the  electric 

•  Du  Selen  tind  Seine  Bedcntung  fur  die  Electrotrchnik  ron  Ernest  Ruhmer. 
EucTRiCAL  WoiLD  AND  Encikccii,  Noveint>er  ij,  190a,  p.  798. 


FIG.   3. — RESIST.^^•CE  CURVE. 
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launch  Germania.  The  firbt  trial  was  made  across  the  V/annsee  in 
the  daytime,  a  distance  of  ij/^  km,  when  the  air  was  clear.  The  sec- 
ond experiment  took  place  in  a  heavy  rain.  This  was  also  across 
the  Wannsee,  the  distance  being  1.6  km.  An  accident  to  the  storage 
battery  prevented  tests  to  a  greater  distance. 

On  July  16,  in  the  afternoon,  when  the  sun  was  shining,  another  test 
made  and  proved  entirely  successful,  articulate  speech  being  repro- 
duced clearly  a  distance  of  2.3  km.  As  these  tests  exceeded  in  range 
the  limits  of  the  Wannsee  it  was  determined  to  test  the  photoelectrical 
telephone  on  the  Havel,  where  a  greater  distance  could  be  obtained. 


FIG.   4. — MAP   SHOWING  DIRECTION   OF  EXPERIMENTS. 

On  the  evening  of  July  25  tests  were  made  between  the  transmitter 
on  the  Germania,  near  Peacock  Island,  over  a  distance  of  7  km,  to 
the  receiving  station  erected  on  an  eminence  at  Kaiser  Wilhelm 
Tower,  Grunewald,  and  when  the  atmosphere  was  heavy  and  some- 
what foggy.  This  ended  the  series  of  experiments,  but  I  am  in- 
formed by  Herr  Ruhmer  that  at  subsequent  tests  he  was  enabled  to 
transmit  articulate  speech  a  distance  of  15  km,  when  it  was  received 
in  a  very  satisfactory  manner. 


Some  Notes  on  Illumination. 


By  Bassett  Jones,  Jr. 

WITH  all  the  discussion  that  has  lately  arisen  over  the 
measurement  of  light  considered  primarily  from  the 
standpoint  of  artificial  illumination,  it  seems  proper  that 
some  note  should  be  taken  of  the  various  methods  of  lighting 
required  under  certain  specific  conditions. 

It  is,  of  course,  obvious  that  with  widely  varying  requirements 
there  must  be  widely  varying  types  of  illumination,  and  it  will 
be  found  that  there  is  a  certain  type  of  illuminant  best  suited  to 
each  condition.  Possibly  as  lying  at  the  two  opposite  extremes, 
may  be  mentioned  the  source  of  light  best  suited  to  illuminate 
the  open  air  freight  yard,  and  that  best  suited  to  illuminate  the 
book  for  reading. 

In  the  first  case  we  require  the  widest  possible  distribution 
of  light  at  maximum  intensity,  and  in  the  second  case  tne  softest 
quality  of  light  attainable,  and  projected  preferably  in  a  single 
direction. 

There  is  little  doubt  that  among  existing  types  of  illuminants 
the  arc  lamp  is  best  suited  to  our  first  condition,  while  for  the 
second  condition  we  find  the  green  shaded  oil  burner  justly 
popular. 

Under  all  conditions  of  illumination  the  object  sought  is  so  to 
arrange  the  light  source  that  its  rays  are  only  perceptible  to 
the  observer  through  their  reflection  from  illuminated  objects. 


This  result  is  impossible  save  in  a  few  special  cases,  but  the 
nearest  approach  to  it  will  be  secured  by  making  the  elevation 
of  the  source  such  that  its  rays  do  not  shine  directly  or  hori- 
zontally into  the  eyes,  and  this  requirement  applies  equally  to 
outdoor  and  indoor  lighting. 

Where  the  area  to  be  illuminated  is  extensive  the  units  of 
light  should  be  so  distributed  as  to  give  the  most  even  illumina- 
tion compatible  with  first  cost,  and  maintenance  of  equipment. 
Bright  spots,  as  well  as  dark  zones,  should  be  as  far  as  possible 
eliminated,  and  where,  as  in  the  case  cf  the  arc  lamp,  the  body 
of  the  fixture  casts  a  shadow  directly  below,  the  arrangement 
of  lights  should  be  such  that  one  lamp  throws  light  directly 
under  neighboring  lamps. 

The  great  difficulty  with  the  arc  lamp  i-,  that  its  maximum  rays 
are  inclined  toward  the  horizontal,  and  this,  while  widening  the 
area  of  illumination,  produces  decidedly  uncomfortable  effects  on 
the  eyes,  and  often  by  its  very  intensity  prevents  the  observer  from 
seeing  the  objects  illuminated.  This  drawback  has  been  in  some 
measure  illuminated  by  the  use  of  the  enclosed  arc,  using  ground 
glass  or  diffusing  globes,  but  even  here  the  high  intrinsic  brilliancy 
necessary  to  an  efficient  illumination  over  a  considerable  area,  still 
leaves  the  subject  in  an  unsatisfactory  stage  of  development. 

Where  enclosed  arcs  with  clear  globes  are  used,  the  marked 
unevenness  of  the  illumination  is  decidedly  detrimental.  It  may  be 
overcome  to  some  extent  by  bringing  the  lamps  fairly  close  together, 
so  that  the  portions  of  the  surface  left  dark  by  one  lamp  may  receive 
the  maximum  value  of  illumination  due  to  a  neighboring  lamp.  Ex- 
cept in  certain  special  cases  such  an  arrangement  would  produce  an 
extremely  wasteful  brilliancy,  and  would  be  far  too  expensive  for 
consideration. 

The  fact  still  remains  that  the  arc  lamp  as  at  present  used  for 
outdoor  illumination  is  unsatisfactory  from  every  point  of  view,  but 
until  an  ideal  substitute  is  devised  with  its  maximum  intensity  thrown 
at  the  widest  angle  and  equally  grading  off  to  a  vertical  illumination 
suitable  for  the  height  at  which  the  lamp  is  hung  we  must  be  satisfied 
to  stumble  along  our  streets  in  alternate  brilliancy  and  darkness. 

At  present  the  tendency  seems  to  be  toward  horizontal  arcs, 
but  here  the  vertical  rays  are  the  strongest,  and  diffused  light  must 
be  obtained  by  the  use  of  ground  globes  with  consequent  decrease 
of  efficiency  from  the  standpoint  of  light  actually  received.  The 
flame  arc  appears  to  produce  very  satisfactory  results  and  will 
doubtless  become  a  hard  competitor  of  the  pencil  arc,  so  soon  as  its 
complicated  mechanism  has  been  simplified. 

By  suspending  the  horizontal  or  flame  arc  at  a  considerable 
height  it  is  possible  to  extend  the  radius  of  illumination,  but 
only  at  the  cost  of  intensity  according  to  the  laws  of  inverse 
squares. 

As  a  rule,  the  value  of  the  intensity  of  illumination  is  the  first 
consideration  only  in  outside  lighting.  In  this  case  the  maxi- 
mum value  of  light  that  can  be  obtained  and  spread  over  a  given 
area  per  unit  of  energy  expended  is  the  guiding  factor.  As  we 
have  mentioned,  for  the  lighting  of  large  areas  from  a  few 
centres  of  illumination  the  vertical  arc  without  doubt  best  satis- 
fies the  condition. 

For  street  lighting,  where  the  value  of  the  light  obtained  is 
sufficient  to  warrant  the  use  of  numerous  sources  of  light  in 
fairly  close  proximity  to  one  another,  and  where  the  traffic  is 
sufficiently  heavy,  a  source  of  light  throwing  its  ra3's  downward 
and  at  the  same  time  diffused  toward  the  horizontal,  is  much 
lo  be  desired.  Even  if  such  a  lamp  does  not  show  as  high  ef- 
ficiency rated  in  mean  spherical  candle-power  as  is  shown  by  the 
vertical  arc  lamp,  its  eflFective  il'  -.minating  power — its  value  as 
an  illuminant  of  the  roadbed — will  m.ake  its  use  advisable  over 
all  other  forms  of  light  source. 

As  a  matter  of  fact,  there  are  on  the  market  to-day  two  or  more 
lamps  that  satisfy  these  conditions  in  a  greater  or  lesser  degree,  and 
l-.ave  the  advantage  of  efficiency  nearly  if  not  equal  to  that  of  the 
open  arc.  Unfortunately,  they  are  still  more  or  less  in  an  experi- 
mental stage,  although  the  Nernst  lamp  has,  we  may  say.  become  an 
established  fact,  and  has  even  been  applied  to  street  lighting. 

On  the  other  hand,  for  country  roads,  and  in  streets  where 
the  traffic  is  light  and  where  the  effective  value  of  illumination 
is  of  small  consequence,  we  arc  justified  in  using  the  lamp  that 
will  give  the  maximum  intensity  of  illumination  per  unit  of 
energy  expended,  and  will  spread  its  light  over  a  maximum  area. 
The  quality  of  light  emitted  is  now  a  minor  consideration. 
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,  while  a  vertical  arc  lamp  throv/s  a  dark  spot  direct iy 
:  ,  yet  the  total  area  illuminated  sufficiently  for  ordinary 
J,  far  greater  than  the  lamp  throwing  its  maximum  in- 

(.  .  ght  in  a  vertical  direction. 

When  wc  consider  interior  illumination  we  find  that  the  con- 
^iiion6  vary  in  an  infinite  number  of  ways.  Usually  no  actual 
formulz  arc  applicable  for  the  very  strong  reason  that  the  taste 
and  needs  of  the  occupants  of.  the  room  or  building  vary  in 
most  extraordinary  and  unexpected  forms.  The  success  of  the 
lighting  system  must  depend  practically  entirely  on  the  judg- 
ment of  itb  designer  and  on  his  ability  to  see  things  through 
his  client's  eyes.  Private  house  lighting  is  particularly  varie- 
gated in  this  respect,  and  often  a  dozen  different  types  of  illumi- 
nation are  required  within  the  four  walls  of  one  building. 

In  the  lighting  of  halls  and  auditoriums  and  enclosed  spaces 
of  large  extent,  the  same  considerations  that  apply  to  outdoor 
illumination  will,  in  a  great  measure,  determine  the  system  in- 
stalled. Sometimes,  sad  to  relate,  first  cost  is  the  first  consid- 
eration and  consequently  the  light-giving  source  must  be  cen- 
tralized. 

Whatever  the  type  of  light  adopted,  it  is  imperative  to  supply 
the  general  light  from  a  source  overhead,  and  no  light-giving 
hources  should  be  permitted  to  throw  rays  directly  into  the 
users'  eyes. 

Wall  brackets,  for  instance,  should  be  used  only  for  purposes 
of  decoration— exceptions  being  taken  in  the  case  of  bureau  and 
dressing  table  lights.  The  light  from  wall  brackets  should  be 
killed  by  the  use  of  colored  shades  or  globe?.  Table  fixtures 
similarly  should  be  supplied  with  colored  shades  that  will  reflect 
the  light  so  as  to  confine  it  within  the  surface  of  a  cone,  no  part 
of  which  reaches  to  the  users'  eyes. 

From  a  decorative  standpoint  center  chandeliers  give  the  most 
effective  "style"  to  room  illumination.  Even  here  the  drop  of 
the  fixture  should  not  be  great  enough  to  disturb  the  eyes  with 
horizontal  rays.  1  he  light  units  employed  should  be  as  far  as 
possible  small  and  numerous  enough  to  give  a  hemispherical 
form  of  light  source  with  the  flat  ui)wards.  Design  of  fixture 
and  quality  of  illumination  may  clash,  but  the  result  should  tend 
along  the  lines  indicated. 

l-"or  the  best  quality  of  evenly  diffused  light  single  small 
power  lamps  studded  in  the  ceiling  give  a  most  equally  dis- 
tributed illumination,  but  is  to  be  criticised  from  the  standpoint 
of  light  and  shadow.  A  room  without  contrast  is  a  most  unin- 
icrcsiiiiK  aiul  uncozy  affair. 

It  ii  readily  seen  from  the  above  considerations  that  in  most 
cases  thf  "watts  per  candle,"  or  the  mean  spherical  candle- 
power,  has  little  to  do  with  the  value  of  the  lamp  as  an  illuini- 
nant.  The  princi|)al  factor  in  selection  of  the  lamp  is  its  suita- 
bility for  the  case  considered.  Circumstances  are  frequently 
arising  where  a  number  of  low  candle-power  lamps  arc  used  in 
preference  to  a  few  units  of  higher  light-giving  power,  although 
the  former  are  more  costly  in  both  power  and  maintenance. 

It  seems  peculiar  that  while  an  S-cj)  lamp  used  frequently  if 
ncce•t^ary.  will  give  so  much  better  a  type  of  illumination,  yet 
all  ojir  cnergiis  have  been  expended  in  increasing  the  cfliciency 
of  the  l6-rp  lamp-  .n  unit  too  powerful  for  all  uses  hut  that  of 
grnrral  illumination. 

Of  course,  it  is  the  duty  of  the  engineer  to  see  (hat  his  client 
nets  the  most  efl'irient  lamp  suited  to  his  requirements,  but  the 
effective  illumination  desired  must  be  the  first  consideration. 


Telephone  Cables — IH. 


By  Arthur  V.  Abbott,  C.  E. 


British  Association  in   Africa. 

An  iiitcrrslir.R  event  will  take  place  in  South  ,\frica  in  \<)0^  which 
will  definitely  mark  that  country's  progr'*ss  and  development.  Accord- 
ing to  a  recent  London  dispatch,  the  British  ,\ssociation  for  the 
Advancement  of  Science  has  accepted  an  invitation  from  the  British 
South  Afrir.T  Company  to  ht>ld  its  annual  meeting  in  1005  at 
Victoria  Falls,  on  the  Zambesi  River,  where  a  hotel  will  be  erected 
for  the  accommodation  of  the  visitors.  The  comp.my  has  appro- 
priated $35,000  to  meet  the  expenses.  It  is  said  tliat  the  only  time 
the  British  .Association  over  held  a  meeting  outside  of  Kngland 
was  in  1884.  \\hon  it  met  in  Canada.  The  "sessions  at  McGill  Uni- 
versity. Montreal,  will  be  recalled  by  many  electrical  engineers,  es- 
pecially as  they  were  followed  by  the  Electrical  Exhibition  and  Elec- 
trical CouRrcss  at  riiilndclphia  the  same  year. 


POT   HEADS. 

THE  pot  head  method  is  so  simple  as  to  require  little  mention  be- 
yond the  instructions  to  be  found  in  the  "Cable  Specifications," 
except  to  emphasize  the  absolute  necessity  of  employing  as 
insulating  material  on  the  terminal  wires  some  non-fibrous  ma- 
terial. Examined  under  the  microscope  all  silk,  cotton  or  other 
similar  material  is  found  to  consist  of  an  agglomeration  of  fibres, 
each  of  which  is  a  little  tube.  No  matter  with  what  apparent  care 
wires  covered  with  such  material  be  boiled  in,  or  saturated  with, 
insulating  compound,  it  is  found  practically  impossible  to  seal  al! 
of  the  multitude  of  little  tubes  that  can  serve  to  conduct  moisture 
to  the  paper  of  the  cable.  For  the  pot  head  terminal  wires  there  is 
nothing  brtter  than  okonite.though  this  is  expensive  and  inflammable. 
Formerly  the  only  method  of  splicing  or  pot-heading  cable  has 
been  to  make  a  "wiped"  joint.  If  this  operation  is  well  done  it  is 
perfectly   satisfactory,    for   thoroughly   soldered   surfaces   are  abso- 
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-TKRMIX.M.S  AND   METHODS  OF    .MAKING  JOINT 
SPLICES. 


lutely  moisture  proof,  but  wiped  joints  are  difficult  to  make  under  the 
most  favorable  circumstances,  while  on  the  top  of  a  60-foot  polo, 
with  a  kettle  of  melted  lead  for  a  companion,  or  on  the  sway 
ing  platform  of  a  boatswain's  chair,  the  probabilities  of  poor  work 
are  much  increased.  Further,  a  wiped  joint  requires  skilled  labor  in 
the  shape  of  a  piuiithcr  with  all  the  objectionable  concomitants  of 
that  somewhat  unsavory  trade. 

A  method  of  making  joints  splices  and  terminals  has  recently 
been  brought  to  notice,  designed  to  avoid  these  difficulties,  and 
further  furnishes  a  method  of  making  connections  that  possess  the 
incalculable  advantage  of  always  being  accessible  to  inspection.  Figs. 
20.  21  and  22  shows  the  plan  adopted,  .ind  are  self-explanatory.  The 
illustrations  exhibiting  this  method  as  applied  to  a  straight  splice  in 
Fig.  20,  a  V  splice  in  Fig.  21.  and  a  pot  head  in  Fip.  22.  In  general 
this  device  employs  a  sleeve  supplied  with  special  threaded  ends, 
designed  to  supply  a  moisture  proof  joint.  To  the  sheath  of  each 
cable  a  similarly  threaded  piece  of  brass  tube  is  soldered,  and  the 
splice  or  pot  head  completed  by  connecting  the  tubes  with  the  sleeve 
by  the  screw  joints.  As  all  parts  are  interchangeable  all  soldering 
may  be  done  on  the  ground  .'.nd  the  ends  boiled  out.  leaving  merely 
the  screwing  up  of  the  nuts  to  be  performed  alofj.     This  plan  is 
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certainly  sufficiently  promising  to  be  worthy  a  careful  experience  test 
to  demonstrate  its  ability  to  cope  with  practical  conditions.  Un- 
fortunately the  expense  of  the  joint  (about  50  per  cent  more  than 
the  wiped  joint)  is  likely  to  be  a  serious  handicap. 

THE  INSTALLATION   OF  UNDERGROUND   CABLES. 

To  install  underground  cable  would  seem  a  very  simple  process — 
simply  pull  each  piece  into  its  duct ;  but  experience  has  indicated 
some  desirable  precautions.  By  means  of  the  fish  wire  placed  in 
the  duct,  as  described  under  "Conduits,"  a  strong  yet  soft  and  flexi- 
ble manilla  rope  is  hauled  through  the  duct,  and  by  its  aid  a  brush 
and  scraper  is  pulled  through  two  or  three  times  to  clear  away  all 
accumulated  debris.  The  plan  of  greasing  the  cable  has  been  often 
tried,  but  with  poor  success,  for  while  a  lubricant  may  aid  in  draw- 
ing in  the  cable,  its  presence  causes  subsequent  dust  and  dirt  to  so 
impact  the  cable  that  drawing  out  is  difficult  or  impossible.  The 
cable  reel  is  placed  adjacent  to  one  manhole,  and  the  pulling  appli- 
ance at  the  next  one.  This  may  consist  simply  of  an  old-fashioned 
winch,  worked  by  man  or  horse-power,  but  a  far  preferable,  better 
and  more  economical  device  is  a  steam  or  gasoline  motor  geared  to 


the  reel  one  or  more  sheaves  to  guide  the  cable.  With  small  sizes, 
when  the  sheaves  can  be  made  very  large  in  proportion  to  the  cable 
diameter,  this  is  good  practice,  but  with  2-inch  or  zj/i-inch  cable 
there  is  rarely  enough  room  to  work  rollers  of  sufficient  diameter. 


FIG.    24. — HOUSE-TOP    FIXTURE. 

and  it  is  preferable  to  have  a  gang  of  men  guide  and  feed  the  cable 
into  the  duct,  the  mouth  of  which  should  be  protected  by  a  conical 
shield  of  leather.  As  far  as  possible  it  is  desirable  to  order  cable  of 
such  lengths  as  can  be  drawn  from  point  to  point  in  the  under- 
ground system.  The  various  pieces  are  then  supplied  by  the  manu- 
facturers with  sealed  ends,  and  there  is  little  or  no  >vaste  in  cut- 
ting. Splicing  follows  next  upon  drawing  in,  and  in  case  a  length 
is  cut  from  a  reel,  it  should  be  either  spliced,  or  the  cut  end  seale3 


FIG.  23. — AERIAL  CABLES. 

a  small  hoisting  engine.  The  rope  from  the  pulling  machine,  whatev  m- 
it  may  be,  is  now  attached  to  the  cable,  and  here  particular  care  is 
necessary,  as  the  pull  must  be  carefully  distributed  to  the  sheath. 
The  best  plan  is  to  use  a  brass  tube,  a  foot  or  more  long,  but  slightly 
larger  than  the  sheath  to  which  it  may  be  soldered.  The  end  of 
the  brass  tube  is  supplied  with  an  eye  to  which  the  rope  is  attached, 
and  thus  the  pull  distributed  evenly  to  the  entire  lead.  When  all 
preparations  are  complete  the  drawing  is  started  and  should  pro- 
ceed slowly,  steadily  and  uniformly  without  interruption  til!  the 
desired  manhole  is  reached.     It  is  sometimes  customary  to  place  at 


Flu.    25. LO.NG    Si'A.N    Oh     .-\LKl.\l,    L.\i5Lt..~-. 

immediately,  for  even  a  few  hours'  exposure  of  an  open  end  to  the 
damp  atmosphere  of  conduit  vaults  will  injure  cable  insulation. 

.\ERI.\L    CABLE. 

The  installation  of  underground  cable  is  limited  to  drawing  the 
cable  into  its  duct.  Aerial  cable  is  suspended  from  pole  lines;  is 
necessarily  placed  in  very  diverse  locations,  and  in  far  more  exposed 
situations,  hence  the  opportunity  for  "engineering"  is  much  wider. 
Cable  is  far  too  frail  to  hang  unsupported  from  pole  to  pole.  It  is 
customary  therefore  to  run  a  wire  rope   Y%  inch  to  5^   inch  in  di- 
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ametcr  called  a  "messenger  wire"  or  "strand, '  to  which  the  cable 
is  at  frequent  intervals,  as  often  as  18  inches  to  2  feet,  attached. 

The  strand  is  atuched  to  the  poles  in  case  of  an  ordinary  open 
wire  line,  as  is  indicated  in  Fig.  23,  or  to  the  rack  of  a  house  top 


a  few  of  the  more  successful  of  which  are  shown  in  Fig.  27.  The 
chief  requisi'cs  are  ease  and  cheapness  of  application ;  permanence, 
i.  e.,  freedom  from  slipping  or  unhooking  and  no  injurious  action 
to  the  lead  of  the  cable. 

Few  of  the  modern  cable  hangers  meet  these  characteristics  better 
than  the  old-fashioned  marlin  loop,  shown  at  A,  Fig.  27.  Well- 
tarred  marlin  will  last  nearly  as  long  as  the  cable.  If  the  hook  be 
closed  there  is  little  tendency  for  the  cable  to  leave  the  strand ; 
with  each  sway  of  the  wind  the  slip  nose  hugs  more  tightly  and 
rarely  slips,  and  lastly  this  is  one  of  the  quickest  and  cheapest 
methods  of  application.  Another  plan  of  support  is  that  of  the 
"Spinning  Jenny,"  as  e.xhibited  in  Fig.  28.  A  split  spool  is  clasped 
about  both  cable  and  strand,  and  then  filled  with  marlin.  WTien 
spool  is  hauled  along,  it  lifts  the  cable  close  to  the  strand  and  lashes 


FIG.    26. — MESSENGtk    IXtLt.   SLPPORT.S. 

fixture,  as  in  Fig.  24.     Ily  this  nicihod  circuits  may  be  carried  over 
very  long  spans  many  hundreds  of  feet,  as  illustrated  in   Fig.  25. 
more  cheaply  and  safely  than  by  an  other  device. 
When  there  are  not  more  than  two  cables  the  strand  is  most  con- 


FIC.  27.— DIFFERENT  STYLF.S  OF  CABLE  HANGERS. 

vcniently  supported  by  the  method  of  Fig.  26.  but  if  there  are  a 
greater  number  an  anglo  iron  cross-arm.  bolted  to  the  pole,  is  by 
far  the  best  method,  as  is  illustrated  in  Fig.  23.  Hundreds  of  de- 
vices  ha>r   hern    .idvanccd    (or   attaching   cable   to   the   messenger. 


FIG.     28. — CABLE-SPIN  NIKG    JENNY. 

it  in  place.  Unfortunately,  this  plan  is  open  to  the  objection  that  if 
the  marlin  gives  way  at  any  point  the  entire  span  is  lost,  and  the 
cable  precipitated  into  the  street. 

The  A-eight  of  aerial  cable  is  a  very  great  addition  to  even  the 
strongest  pole  line,  and  this  form  of  wire  plant  should  never  be  at- 
tempted unless  the  pole  line  be  specially  designed  for  the  purpose. 
.^11  corners  and  anchorages  must  receive  special  attention  also  and 
be  designed  to  bear  the  e.xtra  stress  inflected  on  them.  For  further 
details  relating  to  cable  construction  the  reader  is  referred  to  the 
"Cable  Specification"  to  come  later. 


Opportunities  in  Italy  and  Sicily. 


A  correspondent  traveling  in  Italy  and  Sicily  writes  us: 

Italy,  especially  in  its  northern  parts,  abounds  in  powerful  water- 
falls ;  on  the  other  hand,  every  pound  of  coal  has  to  be  imported, 
and,  as  a  consequence,  electricity  is,  in  comparison  with  other  conti- 
nental countries,  making  greater  progress  in  Italy  than  anywhere 
else  in  Europe.  Even  on  the  Island  of  Sicily,  electricity  is  being 
more  and  more  introduced.  Though  the  electrical  industry  in  Italy 
— I  mean  the  manufacturing  industry — is  steadily  growing,  the  im- 
ports of  all  kinds  of  electrical  machinery,  appliances  and  supplies  are 
not  only  large,  but  continuously  increasing.  Germany  and  Switzer- 
land get  a  good  share  of  this  trade.  The  United  States  is  fairly  rep- 
icsented,  especially  in  northern  Italy  (Lombardy.  Piedmont,  Liguria, 
etc.),  but  there  is  very  little,  if  any,  American  machinery  to  be  found 
in  the  south  of  Italy,  or  on  the  Italian  islands. 

I  think  there  is  a  good  opportunity  for  the  introduction  of  electrical 
.ippliances  on  the  Island  of  Sicily  for  power,  light  and  transpor- 
tation. The  sulphur  mining  industry  offers  an  especially  good  field. 
I  have  visited  quite  a  number  of  the  principal  mines  and  was  sur- 
prised to  see  how  electricity  had  made  progress.  There  are,  in 
Sicily,  in  the  neighborhood  of  650  sulphur  mines,  of  which  some  400 
pre  being  exploited.  Of  these  400  about  40  are  worked  by  means  of 
modern  machinery,  and  these  are,  in  the  first  place,  the  mines  which 
offer  a  market  for  electrical  enterprise.  German  and  Swiss,  and,  to 
some  extent,  Austro-Hungarian  firms,  are  doing  a  pretty  good 
business  in  Sicily.  When  in  Palermo  I  visited  the  Esposizione 
.\gricola.  where  some  space  was  devoted  to  agricultural  and  industrial 
machinery.  Th«*  only  American  firms,  represented  w^ith  a  few 
•-mall  exhibits,  were  the  Enterprise  Manufacturing  Company,  of 
Philadelphia  ;  the  Buffalo-Pittsburg  Company,  of  Buffalo,  and  the 
McCormick  Harvesting  Company,  of  Chicago.  Correspondence 
should  be  carried  on  in  Italian  or  French;  catalogues  and  all  printed 
matter  should  be  in  cither  language.  It  would  be  waste  of  time 
to  address  these  gentlemen  in  English. 

Business  in  heavy  machinery  can  be  done  direct  with  the  mines,  or 
by  means  of  local  agents.  The  latter  are  not  easily  to  be  fgund. 
German  and  Swiss  manufacturers  have  their  own  offices  in  Italy. 
For  the  sale  of  small  supplies  for  power,  telephony,  etc.,  electric 
novelties,  lamps  and  so  on.  correspondence  may  be  opened  with 
Sicilian  firms  interested  in  su<;^  branches. 


December  20,  1902. 
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A  French  System  of  Train  Lighting. 


By  p.  Letheule. 

THE  system  of  train  lighting  which  has  been  patented  and  exper- 
imented on  by  the  well-known  French  engineer,  Mr.  M.  F. 
Loppe,  in  the  shops  of  Dayde  &  Pille,  at  Creil,  may  be  consid- 
ered, in  its  broadest  aspect,  as  a  general  solution  of  the  problem  which 
consists  in  regulating  the  terminal  voltage  of  a  dynamo  under  very 
large  limits  of  speed.  In  its  application  to  train  lighting  it  assumes 
the  use  of  this  dynamo  combined  with  a  storage  battery  employed 
as  will  be  described  further  in  the  latter  part  of  this  article. 

The  principle  of  the  method  consists  in  providing  the  dynamo 
with  two  field  windings.  The  first  winding  is  excited  by  constant 
current  of  a  given  value.  The  second  winding  is  connected  in  shunt 
between  the  terminals  of  the  machine.  The  ampere-turns  of  the 
two  field  windings  of  this  machine  are  in  opposition,  so  that  the 
resultant  magnetization  depends  upon  their  respective  values  and 
on  the  way  the  dynamo  builds  up. 

I.  If  the  dynamo  is  first  built  up  under  separate  excitation  alone 
it  gives  a  difference  of  potential  across  the  shunt  field  terminals 
which  excites  these  fields,  but  which  can  never  overcome  the  first 
and  opposed  magnetization  due  to  separate  excitation.  Thus,  if 
we  run  the  dynamo  with  increasing  speeds,  the  difference  of  potential 
at  the  terminals  increases  slightly,  thus  increasing  the  ampere-turns 
on  shunt  excitation,  and  consequently  tend  to  oppose  a  further  in- 
crease of  voltage  with  an  increase  of  speed. 

If  the  dynamo  builds  up  as  a  shunt  machine,  that  is,  without  its 
separate  excitation,  the  difference  in  potential  will  increase  at  first 
proportionately  to  the  speed.  If  at  a  given  speed  we  connect  up 
the  separate  excitation  and  send  through  it  constant  current  from 
a  separate  source,  so  that  its  ampere-turns  have  a  lower  value  than 
the  shunt  ampere-turns  corresponding  to  that  speed  the  difference  in 
potential  will  decrease.  If,  however,  we  increase  the  speed  of  the 
machine  its  potential  difference  will  gradually  decrease  towards  a 
certain  value.  For  an  infinite  speed  it  will  have  a  certain  limiting 
value,  and  increasing  speeds  will  gradually  bring  the  potential  to 
this  value  with  a  variation  which  may  be  made  unnoticeable. 

Again,  considering  the  first  type  of  dynamo  in  respect  to  its  use 
for  train  lighting,  the  shunt  ampere-turns  increasing  with  the  speed 
of  the  machine  have  a  limited  value  which  is  the  value  of  the  sep- 
arate ampere-turns.  That  is,  the  difference  of  potential  between 
the  terminals  is  limited  to  the  value  corresponding  to  this  limiting 
value  of  shunt  ampere-turns  which  cannot  be  exceeded  even  with 
infinite  speeds,  though  infinitely  increasing  speeds  may  tend  to 
demagnetize  the  machine  and  to  lead  to  some  trouble  at  the  com- 
mutator, a  difficulty  which  will  be  dealt  with  in  the  results  of  tests. 

Now  that  we  have  stated  the  limit  of  voltage  of  this  machine,  we 
can   investigate  the  variations  of  its   terminal  voltage  at  different 
speeds  in  making  use  of  the  following  notation  and  equations : 
Let  Ac  =  the  value  of  independent  ampere-turns,  which  is  constant. 
As  =  the  value  of  ampere-turns  of  shunt  excitation. 
a-t  =  ampere-turns. 

The  corresponding  terminal  voltage  E  is  related,  to  the  value  of 
ampere-turns  A,  ;  to  the  exciting  current  i;  to  the  number  of  turns 
n,  and  to  the  resistance  of  the  shunt  winding  r, 
By  the  equation 


A, 


E 


where    —  has  a  constant  value  which  may  be  denoted  by  a. 
r 

Thus,    As  =  a  E.      We  can  denote  the  maximum  value  of  E  by  £, 

corresponding  to 


whence 


As  =  (I  Ey 


Alc 

a       (I) 


For  a  given  speed,  corresponding  to  terminal  voltage  E  ^,  ,  the 
shunt  a-t  =^  En,  and  the  separate  a-t  =Ac  ;  the  resultant  a-t  = 
Ac  —  a  Em. 

These  resultant  a-t  are  proportional  to  the  corresponding  differ- 
ence of  potential 


Ac  —  a  E„!  =  b  Em         (I  ) 
whence 

E    -    ^^ 

Thus,  from  (i;  and  (2;  we  get  the  ratio  between  maximum  and 
minimum  voltage: 

/,-  =    -?"    -_z  '"-ili     (3,     =  I  ^  i 
Em  a  a 

The  ideal  regulation  would  mean  equality  between    Em   and   Em, 

which   correspond  to  the  maximum  and  minimum   speeds  of  the 

dynamo.     This,  of  course,  cannot  be  realized,  but  we  can  arrange 

tor  this  ratio  R  not  differing  very  much  from  unity,  which  is  to  say 

—       as  small  as  possible,  which  can  be  obtained  by  a  convenient 
a 

chc'ce  of  the  dynamo  constants  Ac,  n,  r,  i. 

By  investigating  this  condition  it  is  easy  to  see  that  the  number 

of  excitation  turns  and  the  loss  in  excitation   will  be  very  large. 

In   fact,   if   at   minimum   speed   we  express   the   proportionality  of 

flux  to  difference  of  potential,  we  write  again  equation  (l'; 

Ac  —  a  Em  —  b  Em. 
The  ampere-turns  of  the  shunt  excitation  alone   would  show  a 
much  higher  difference  of  potential: 

Esm  =  —  Em    (\)    derived  from  n  ) 

b 

The  independent  excitation  alone  would  give  a  still  higher  differ- 
ence of  potential  Ecm  ■ 

Ecm  =  (  I  -|-  —  )  Em    (S)    derived  from  (i;  and  (i'). 

Taking  for  instance,  certain  conditions  of  regulation,  we  can 
easily  see  that  they  lead  to  a  very  wide  range  of  excitation.  Sup- 
pose we  wish  to  keep  a  voltage  not  increasing  more  than  10  per  cent, 

which  is  represented  by         =0.10. 
a 

Equations  (4)  and  (5)  show  that 

Esm  —  10  Em  (4') 

Ecm  =  II  Em  (5) 

The  ampere-turns  of  independent  excitation  have  to  be  eleven 
times  higher  than  the  ampere-turns  which  would  give  the  same 
difference  of  potential  in  working  alone,  and  the  shunt  ampere-turns 
excitation  have  to  be  ten  times  greater  than  necessary. 

We  can,  in  a  similar  manner,  calculate  the  ratio  of  ampere-turns 
of  both  excitations  corresponding  to  different  given  values  of 
regulation.  We  have  expressed  them  in  the  following  table,  as 
ratios  of  their  value  to  the  value  of  ampere-turns  giving  the  same 
voltage  at  the  same  speed,  taking  this  latter  voltage  as  unity: 

Given   values  of    —  o.io    0.15     0.20    0.33    0.50     i.oo    2.00 

a 

A.  T.  shunt  excitation  10.        (i.^      5-        3-        2.        i.        0.50 

A.  T.  separate  excitation       11.        77      6.        4-        3-        2.        1.50 

The  practical  applicability  of  the  method  has  been  tested  by  the 
inventor  in  the  shops,  Dayde  &  Pille  shops,  with  a  dynamo  which 
was  not  built  for  this  special  purpose.  It  was  a  bi-polar  machine 
normally  running  with  shunt  excitation  and  at  1,500  r.p.m.,  giving 
107  volts  with  10  amperes  load.  The  shunt  coils  were  simply  dis- 
connected and  one  of  them  was  used  for  shunt  excitation,  the  other 
one  being  connected  for  separate  e.xcitation. 

The  following  are  the  potential  differences  obtained  at  speeds 
varying  from  2,000  to  3,000  r.p.m. : 

Table  i.     Readings  with  load: 

Terminal 
r.p  rr\.  voltage. 

3,000 20 

2,400 19 

2,000 18 

Table  II.     Without  load: 

Terminal 

r.p.m.  voltage. 

3,000 22 

2,600 21-5 

2,300 21 

2,000 20.4 

In  testing,  the  separate  exciting  current  was  maintained  at  the  c»«- 
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iti;:-.    .  :.::e  of  0.5  ampere.     The  maximum  d:iference  of  potential 
c/>:r'-  ;.  >;.'img  to  .t  sbuxit  exciution  current  of  0.5  ampere,  this  with 
a  reftiittance  of  shunt  exciting  field  of  ^  ohms,  is : 
4ii  X  'A  ampere  —  24  volu. 

No  sparking  could  be  noticed  at  the  commutator  and  there  was 
no  necessity  to  shift  the  brushes,  although  the  djuamo  had  not 
been  specially  built  for  the  purpose  of  the  trial.  Under  load  the 
irmature  reaction  and  ohmic  resistance  of  armature  gave  a  drop  of 
about  2  volu,  so  that  the  load  difference  of  potential  was  about 
equal  to  24  —  2  =  22  volts. 

This  test,  which  was  made  for  ascertaining  the  practicability, 
t       ■  ing  and  safety  of  the  system,  seems  conclusive,  and  points 

tory  results. 

It  li  always  necessary  to  make  use  of  storage  batteries  for  lighting 
trains  at  stations.     Moreover,  as  a  dynamo  has  to  be  provided  with 
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no.  I. — rOtST  COMBINATION. 

separate  excuation,  the  separate  exciting  current  may  be  obtained 
from  a  motor-generating  set.  Both  of  these  arrangements  have 
been  patented  by  Mr.  Lopp^ 

Three  main  dispositions  of  lighting  are  possible,  which  correspond 
to  different  conditions  and  cost.  The  first  combination  corresponds 
to  the  use  of  a  battery  for  lighting  and  a  second  battery  for  separate 
excitation  (Fig.  i). 

The  best  disposition  consists  in  taking  two  identical  batteries  which 
are  interchangeable.  A  commutator  can  be  used  for  changing  over 
the  batteries  from  one  system  to  the  other.  This  commutator  is 
represented  in  LE.  CD  represents  a  maximum  and  minimum  circuit- 
breaker  which  cuts  off  the  dynamo  when  its  electro-motive  force  is 
too  low.  and  places  it  in  circuit  again  whenever  its  terminal  voltage 
i«  sufficient.  When  the  terminal  voltage  is  too  low,  the  dynamo  has 
one  of  its  terminals  disconnected  from  the  corresponding  terminal 
of  the  lighting  circuit.  This  maximum  and  minimum  circuit-breaker 
CD  is  therefore  of  the  unipolar  type,  as  seen  from  Fig.  I. 

The  second  combination  (Fig.  2).  uses  one  battery  only  for  light- 
ing and  a  motor-generator  set,  MG  for  separate  excitation.  The 
nujtor  M  is  shunt  wound  and  connected  to  the  terminals  of  the 
battery. 

To  assure  a  constant  current  in  the  separate  excitation,  it  is  neces- 
sary that   the  generator   G  shall   produce   a  constant   difference  in 
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Fia   2. — SKCOND  COMBINATION. 

potential.  As  the  variations  at  the  terminals  of  the  motor  are  small, 
the  motor  ran  he  simply  shunt-wound. 

The  third  combination.  Fig.  3.  is  stiited  to  installations  requiring  a 
good  rcRiiIation.  even  at  the  stations,  where  the  battery  takes  the 
place  of  the  generator. 

Then  the  battery  is  discharging  and  the  discharpc  voltage  is  lower 
than  the  charginK  voltage  previously  applied.  The  lamps  arc  here 
iiseonnected  from  the  battery  for  the  purpose  of  avoiding  the  varia- 
tion resulting  from  the  difTerence  between  charging  and  discharge 
voltage  of  the  battery.  They  are  connected  to  the  generator  G.  which 
permanently    feeds    the    lamps    and    the    constant    excitation     £"<•. 


This  gives  a  means  oi  compounding  the  dynamo,  if  necessary, 
against  any  variations  of  output,  or  speed.  For  variation  of  output 
the  generator  excitation  may  be  compovmded. 

For  the  slight  variation  in  speed  due  to  the  variations  in  battery 
voltage,  the  motor  M  may  be  simply  shunt-wound,  but  running  in 
the  straight  part  of  its  saturation  curve;  or  it  may  even  be  com- 
pounded for  assuring  constant  speed  under  variable  voltage.  With 
these  dispositions  it  is  necessar>'  to  build  a  special  dynamo  D,  though 
the  regulation  need  not  be  so  dose  as  in  the  preceding  combinations. 

The  regularity,  measured  by    —  ,  may  be  made  much  larger  and 

quite  sufficient,  if  the  motor  M  is  compounded,  and  the  construction 
is  therefore  much  less  expensive. 

Special  dynamos  of  the  same  kind  have  previously  been  used  by 
other  inventors,  but  they  all  appear  to  have  made  use  of  a  shunt 
dynamo  with  an  opposed  series  winding.     In  Mr.  Loppe's  system 


l'|l|l|  B  nil 

C.V)' 


FIG.   3. — THIRD   COMBINATION. 

the  separate  winding  produces  the  magnetization  of  the  djTiamo, 
against  which  is  bucking  a  smaller  opposite  excitation  from  the 
shunt  windings,  a  point  much  in  favor  of  Mr.  Loppe's  system,  as  it 
leads  to  the  use  of  a  smaller  battery.  Indeed,  in  the  other  systems 
the  series  intensity  increases  with  the  speed,  and  the  battery  has  to 
be  of  larger  capacity,  so  as  not  to  be  deteriorated  by  the  larger 
volume  of  current. 


A  Theory  of  Magnetism. 


By  Johannes  Zacharias.  . 

EIGHTY-TWO  years  have  passed  since  Ampere  published  his 
theory  of  magnetism.  During  that  time  many  widely  different 
hypotheses  have  been  formulated  explaining  the  essence  of 
electricity,  yet  to-day  Ampere's  theory  is  still  the  one  most  generally 
accepted.  Most  of  us  still  incline  to  the  explanation  that  a  magnet  is 
composed  of  molecules  of  steel,  or  in  case  of  iron,  of  molecules  of  iron, 
which  through  the  influence  of  the  earth's  magnetism,  or  of  an  elec- 
tric current,  become  magnetized,  so  that  two  kinds  of  magnetism, 
positive  and  negative  are  present  in  each  individual  molecule.  This 
influence  causes  the  magnetic  molecules  to  arrange  or  revolve  them- 
selves so  that  we  have  two  resulting  poles,  as  in  a  bar  or  horseshoe 
magnet,  or  others  of  like  kind. 

To  the  author  it  has  been  clear  for  many  years  (since  the  begin- 
ning of  1880)  that  this  view  and  the  duality  of  magnetism  did  not 
agree,  and  at  a  lecture  delivered  in  February,  1882.  he  expressed  the 
presumption  that  the  magnetic  phenomena  are  the  result  of  pressure. 
This  opinion  resulted  from  the  fact  that  the  presence  of  pressure 
forces  can  be  proved  to  exist  everywhere  in  nature,  as  in  the  case 
of  water,  air  and  mechanical  occurrences  Furthermore,  philosophical 
reasoning  has  inclined  the  author  to  the  opinion  that  gravitation,  as 
in  the  case  of  weight,  can  only  be  due  to  pressure  forces.  Outside  of 
magnetism  and  weight,  the  hypothetical  attraction  which  we  still 
ascribe  to  these  two  cannot  be  proved  to  exist  anywhere  in  nature, 
and  it  is  definitely  known  that  a  pressure  is  possible  only  because 
difTerences  of  pressure  can  be  transmitted  through  any  material  or 
lever,  so  that  all  motion  in  nature  is  possible  by  this  means  only. 

As  a  result  of  these  reflections  the  author  has  come  to  the  firm 
conviction  that  the  origin  of  magnetism  must  be  due  to  a  pressure 
force.  To  prove  this  he  has  investigated  during  the  past  twenty 
years  the  magnetic  properties  of  a  straight  electromagnet  covered 
by  means  of  an  iron  mantle  or  shell,  one  end  of  which  was  closed. 
The  center  of  this  magnet  consisted  of  an  iron  core  of  the  same 
length  as  the  shell,  while  the  space  between  the  shell  and  magnet  was 
occupied  by  a  coil  of  copper  wire.  The  author  then  studied  the 
entire  literature  on  the  subject  of  the  shell  magnet  and  found  that 
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the  first  construction  of  the  same  dated  back  to  1850  with  the  credit 
given  to  three  inventors,  Romerschausen,  Guillemin  and  Fabre.  The 
author  immediately  noticed  that  all  writers  on  the  subject  claimed 
that  a  magnet  of  this  description  was  bipolar.  For  instance,  a  recent 
writer,  Prof.  Silvanus  Thompson,  of  London,  on  page  48  of  his 
"Der  Electromagnet"  Halle,  1894,  gives  in  Fig.  26  an  illustration  of 
a  magnet  of  this  kind  and  describes  it  as  follows:  "A  magnet  of 
the  type  as  shown  in  Fig.  26  possesses  at  one  end  an  inner  pole,  which 
is  surrounded  by  a  ringshaped  pole  of  an  opposite  polarity." 

If  we  compare  this  statement  with  another  one  made  by  Prof. 
Thompson,  we  will  readily  come  to  the  opinion  set  up  by  the  author. 
On  page  26  of  Prof.  Thompson's  "Die  Dynamoelektrischen  Ma- 
chinen,"  Halle,  igoo,  is  as  follows :  "As  long  as  we  do  not  posi- 
tively know  what  electricity  is,  so  long  will  it  be  impossible  for  us 
to  attain  any  definite  knowledge  regarding  the  nature  of  the  current. 
But  no  electrician  doubts  this  very  important  fact,  that  the  magnetic 
forces  which  are  present  when  a  current  passes  through  a  wire  are 
not  present  in  the  wire,  but  in  the  surrounding  medium."  The  same 
almost  is  said  by  Prof.  Thompson  in  the  first  English  edition  of  his 
work,  1884,  page  8.  In  these  two  quotations  lies  the  whole  point  of 
the  view  and  researches  of  the  author.  For,  if  the  magnetic  force  has 
its  origin  outside  of  the  electromagnet,  then  in  this  case  the  origin 
must  he  due  to  pressure,  because  even  if  the  existence  of  the  undem- 
onstrable  attraction  is  accepted,  it  will  not  hold,  for  the  force  is 
present  not  on  the  inside,  but  on  the  outside  of  it! 

To  prove  the  existence  of  this  exterior  force,  the  author  studied 
the  properties  of  the  shell  magnet  very  thoroughly,  though  by  the 
employment  of  inexpensive  and  simple  apparatus.  The  results  of  his 
investigations  were  published  in  the  Electrotechnischen  Mitteilungen, 
Halle,  1901.  In  the  different  papers  published  on  this  subject  he 
shows  not  only  all  the  different  kinds  of  magnets  and  drawings  of 
the  different  experiments  as  performed  with  them,  but  also  five 
photographs  are  given,  some  taken  in  1884,  others  in  1900  and  1901, 
which  prove  the  absolute  truth  of  these  drawings. 

In  the  course  of  the  investigations  it  was  learned  that  the  sought- 
for  pressure  force  increases  disproportionately  as  soon  as  the  straight 
electromagnet,  as  before  described,  is  covered  with  an  iron  shell  or 
mantle  and  supplied  with  an  armature  consisting  of  an  iron  cover 
so  made  as  to  close  in  the  core  and  shell  as  tightly  as  possible. 
It  is  not  the  object  to  describe  again  all  the  experiments,  and  the 
author  will  simply  briefly  mention  the  most  important  phenomena 
to  explain  the  questions  here  set  up. 

1.  The  shell  magnet  has  at  the  open  end,  not  as  claimed  in  the 
literature  on  the  subject,  two  poles,  but  is  at  this  place  unipolar,  the 
upper  rim  of  the  shell  showing  no  distinct  pole. 

2.  The  second  pole  of  this  shell  magnet  lies  at  the  lower  end 
and  is  so  enclosed  by  the  iron  shell  that  it  is  very  weak  and  has 
little  external  influence,  and  this  starting  from  the  lower  end  of  the 
shell  and  continuing  about  half  way  up. 

3.  The  investigation  of  the  polarity  could  only  be  carried  on  by 
means  of  file  dust  figures,  as  a  magnetized  needle  was  not  only  un- 
reliable, but  showed  two  weak  poles  at  the  upper,  open  rimspace. 
These  were  no  doubt  due  to  the  so-called  earth  magnetism. 

4.  By  a  suitable  arrangement  of  the  investigation  it  was  proved 
that,  when  comparatively  small  holes  were  drilled  in  the  base  of  the 
electromagnet,  the  force  exerted  on  the  armature  would  become  dis- 
proportionately very  small,  although  the  so-called  magnetic  circuit 
between  the  core,  shell  and  armature  was  not  substantially  decreased, 
these  being  still  connected  by  a  large  amount  of  iron. 

5.  These  facts  can  lead  us  to  but  one  conclusion,  that  we  are 
actually  dealing  with  a  pressure  force  as  yet  unknown,  and  till  now 
thought  non-existing. 

From  the  above  five  statements  we  see  the  essence  of  electricity  and 
of  magnetism,  not  only  in  a  totally  different  light,  but  one  illuminating 
all  the  views  regarding  our  observations  of  other  natural  occurrences 
up  to  the  present  time.  The  magnetic  pressure  on  the  magnet  is 
dependent  on  the  ether  vacuum  in  the  iron  core  (permeability),  on  the 
electrical  energy  in  the  coil  winding,  on  the  density  of  the  ether  in 
the  bottom,  in  the  shell  and  in  the  armature,  as  also  on  the  area  of 
the  armature,  and  on  the  ether  separation  between  the  armature 
and  the  core  and  mantle ;  on  the  assumption,  of  course,  that  the 
essence  of  electricity  depends  on  the  ether. 

The  magnetism  present  in  steel  can  be  explained  the  same  way. 
The  same  is  dependent  on  the  density  of  the  material,  on  the  cross- 
section  of  the  material  in  reference  to  the  pole  area,  and  also  on  the 


electric  currents  flowing  on  the  earth.  In  this  case,  as  in  that  of 
the  shell  magnet,  it  is  not  very  difficult  to  prove  the  existence  of 
the  pressure  force. 

This  proof  is  dependent  on  the  fact  that  we  succeed  in  diminishing 
the  pressure  on  the  shell  or  steel  magnet.  The  correctness  of  this 
conclusion  is  proved  by  means  of  well-known  facts. 

If  we  take  two  hemispheres,  ground  at  the  joints  so  that  they  are 
air  tight  (the  so-called  "Magdeburg  Cups";,  exhaust  the  air  in  them 
to  about  a  quarter  of  an  atmosphere  pressure,  hang  them  suitably  so 
that  they  can  be  weighted  till  nearly  the  limit  of  their  carrying  power; 
if  now  they  be  placed  in  a  suitable  receptacle  which  can  be  exhausted 
to  about  a  half  atmosphere  pressure,  the  weight  suspended  from  the 
hemispheres  will  pull  them  apart,  as  the  outside  pressure  can  nq» 
longer  support  the  lower  hemisphere.  The  same  result  must  follow 
if,  as  stated  before,  magnetism  depends  on  pressure,  and  it  is  possible 
by  means  of  suitable  apparatus  to  reduce  the  pressure  force  around 
the  magnet.  Perhaps  I  may  be  accused  of  simply  proving  my  theory 
by  entering  into  a  war  of  words  and  conceptions  while  the  whole 
work  is  neither  practical  nor  possesses  a  purpose.  I  am,  how- 
ever, almost  ready  to  publish  a  neaily  completed  work  showing 
the  great  extent  of  my  discovery  to  the  satisfaction  of  all ;  and  that 
my  discovery  is  not  only  of  practical  usefulness,  but  of  great  im- 
portance. I  have  positively  proven  that  in  the  case  of  the  shell 
magnet,  two  poles  are  not  present  at  the  upper  end.  I  have  also  found 
( according  to  our  present  view)  no  completion  of  the  circuit 
of  the  so-called  lines  of  force  on  the  upper  part  of  the  shell,  al- 
though a  magnetic  circuit  should  exist.  I  have  further  proved 
that  the  shell  increases  the  strength  of  the  magnet  30  to  36  times 
that  of  a  magnet  without  a  shell.  It  has,  therefore,  been  shown  that 
considerable  magnetic  force  is  present,  although  the  instrument  is 
neither  bipolar  nor  contains  a  magnetic  circuit  between  shell  and 
armature.  Hence  it  can  only  be  possible  that  the  magnetic  force  is  a 
phenomenon  due  to  pressure  ?nd  all  our  ideas  and  theories  regarding 
magnetism  must  be  newly  stated. 

If  this  presentation  is  overlooked,  it  might  seem  as  if  the  above- 
discussed  arguments  must  be  evident  to  all.  It  required  but  one  step 
and  but  one  thought  was  necessary.  By  a  system  of  logical  reasoning 
we  can  arrive  at  the  same  result,  yet  in  a  way  differing  from  that 
pursued  by  myself,  namely  by  following  the  studies  and  investi- 
gations pertaining  to  the  kinetic  theory  of  gases,  the  wave  motion 
and  vibration  of  heat,  light  and  electricity,  etc.  He  who  even  then 
doubts  that  the  magnetic  force  is  nothing  else  than  electric  pressure, 
transmitted  as  wave  motion,  should  recollect  that  not  only  have 
we  determined  the  velocity  and  wave  length  of  tne  different  manifes- 
tations of  energy,  and  we  have  ascertained  the  size  of  the  active 
molecules,  but  that  we  have  even  measured  them  with  accuracy. 
Wherever  there  is  matter  in  motion,  a  force  is  present  and  work  is 
done.    The  Rontgen  rays  prove  this. 

We  know  that  light  makes  between  450  to  800  billion  vibrations 
per  second,  the  number  depending  on  the  color,  and  light  is  visible. 
Heat  waves  make  about  500  billion  vibrations  per  second  and  are  not 
visible.  The  invisible  electrical  waves  have  even  a  larger  number 
of  vibrations,  up  to  80  thousand  million,  and  we  employ  them  in 
wireless  telegraphy^  or  what  perhaps  would  be  more  appropriate, 
wave  telegraphy.  Photography  discloses  to  us  the  invisible  ultra- 
violet rays,  making  800  billion  vibrations  per  second. 

Between  the  viabrations  of  heat  and  electricity  there  is  still  an 
unknown  sphere.  And  another  beyond  the  hyperviolet  waves.  Much 
is  still  to  be  investigated. 

We  know  that  heat  results  in  force  and  light  does  the  same  as  is 
proven  by  Profs.  Crookes  and  Lebedew.  We  no  longer  doubt  that 
light,  heat,  electricity  are  due  to  ihe  same  kind  of  motion,  and  then 
should  it  be  said  that  the  electric  waves  do  not  result  in  pressure? 

If,  therefore,  as  has  been  done,  we  come  to  the  same  result  by 
different  methods,  that  the  magnetic  and  likewise  the  electric  forces 
are  manifestations  of  pressure,  we  must  conclude  that  this  theory  of 
pressure  is  not  to  be  set  aside,  as  has  often  been  done  before,  but 
we  must  make  further  progress  and  advance  it  in  all  direction?.  This 
work  of  mine,  therefore,  deserves  acceptance  and  claims  appre- 
ciation. 

I  have  also  seriously  considered  whether  I  should  attempt  to 
oppose  the  existing  opinions,  deep  grounded  on  scientific  tradition, 
and  openly  proclaim  that  all  thinkers  and  investigators  since  the 
year  1820,  when  Ampere  announced  his  theory  of  magnetism,  have 
erred.  I  am  well  aware  of  the  responsibility  that  I  assume  in  giving 
publicity  to  these  statements. 
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The  Production  of  Calcium  and  Strontium. 


By  H.  Dak>> 

1-:  that  the  metal  calcium,  wnicn  m:  :iie  tiecirical 
/  as  a  reduction  factor,  occupies  a  position  mid- 
way   bciActn   aluminum   and   sodium,    would    be   of   immense 
value  to  the  indtJ^trial  v.orl'l  rf  it  '.v**'*?  !<^<  expensive.    For  reduction 
purposes   wht-f  yed   and   aluminum   is 

too  weak  and  amalgam  is  used.     The 

employment  of  this  compound,  however,  has  many  disadvantages 
since  organic  mercury  salts  are  easily  formed  and  are  difficult  to 
remove.  Furthermore,  the  use  of  calcium  in  organic  chemistry 
would  probably  result  in  important,  scientific  discoveries,  if  the  price 
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of  the  pure  calcium  were  not  too  high  even  for  scientific  researches, 
being  only  recently  18,000  marks  (about  4,500  dollars)  per  kgm.  The 
metal  would  also  be  of  great  value  in  the  iron  industry.  To  remove 
phosphorus,  sulphur  and  oxygen  from  iron,  aluminum  is  used  at 
present :  but  onl>  a  few  tenths  of  a  per  cent,  of  aluminum  remaining 
in  the  iron  will  spoil  it.  This  danger  is  removed  when  calcium  is 
used.  l)ccausc  the  latter  docs  not  become  soluble  in  the  iron.  Whether 
the  presence  of  traces  of  calcium  will  affect  the  iron  is  not  known, 
but  this  can  be  ascertained  very  easily.  In  any  event  the  calcium 
will  act  more  energetically  on  the  impurities  of  the  iron  than  the 
aluminum. 

It  is,  therefore,  not  to  be  wondered  at  that  manv  inventors  ami 


Prof.  \\ .  Borchers  and  Mr.  L.  Stockem  have  succeeded  in  con- 
structing at  the  Institute  for  Electro-metallurgj-  at  Aachen  after 
many  labonous  and  costly  experiments,  a  furnace  in  which  calcium 
can  be  easily  produced  from  fused  calcium  chloride  by  means  o£ 
electrolysis.  If  a  small  cathode  and  a  large  anode  are  used  and  the 
calcium  chloride  is  brought  to  a  slightly  red  heat,  then  the  calcium 
collects  at  the  cathode  in  the  form  of  a  spongy  mass,  which  may  be 
removed.  If  the  mass  is  then  dipped  in  petroleum,  a  spongy  metal 
is  obtained  saturated  with  calcium  chloride  which  contains,  how- 
ever, from  50  to  60  per  cent,  pure  calcium.  If  the  spongy  mass  is 
squeezed  by  means  of  tongs  while  it  is  still  warm,  the  chloride  flows 
out  and  a  substance  remains  which  contains  90  per  cent,  of  the 
calcium  metal.  By  excluding  the  air,  the  latter  may  be  fused  into 
a  firm  silvery  white  mass.  By  this  process  calcium  may  be  produced 
for  3.60  m  (90  cents)  per  kgm,  or  about  5,000  times  as  cheap  as 
formerly.    The  apparatus  shown  herewith  is  constructed  as  follows : 

The  retort  consists  of  a  cylinder,  a,  composed  of  carbon  rods  joined 
together  in  stave  fashion  and  held  together  by  a  metal  ring,  r.  This 
cylinder  forms  the  anode,  and  it  is  connected  to  the  circuit  by  means 
of  the  ring,  r.  The  cylinder  is  closed  at  the  bottom  by  a  cooler,  li, 
which  for  simplicity  also  serves  as  the  support  of  the  cathode.  The 
latter  consists  of  an  iron  rod,  k,  placed  in  the  center  of  the  cooler,  A. 
It  is  thus  connected  through  the  cooler  to  the  negative  pole.  The 
cooler  must,  of  course,  be  insulated  from  the  anode  by  some  fireproof 
material,  such  as  the  clay  cylinder  »,  so  as  to  prevent  any  leakage 
oi  the  retort.  A  layer  of  fluorspar,  f,  is  firmly  packed  on  the  bottom 
of  it,  which  on  account  of  its  higher  melting  point,  and  on  account 
of  being  cooled  by  the  cooler  h,  generally  remains  solid  during  the 
operation  of  the  device.  Above  this  the  fused  mass  of  calcium 
chloride,  r,  is  packed,  and  in  order  to  start  the  fusion,  the  iron  rod 
R,  is  connected  with  the  carbon  cylinder  a,  by  several  thin  carbon  rods. 
Zfj  which  are  embedded  in  the  upper  layer  of  calcium  chloride,  and 
through  which  the  current  is  sent.  The  upper  portion  of  the  chloride 
thus  begins  to  fuse,  and  by  removing  the  carbon  rods,  w,  at  that  time, 
the  electrolysis  is  started. 

By  thus  fusing  the  metal,  there  was  obtained  besides  the  pure 
metal,  a  red  salt,  probably  CaCI.  To  obtain  strontium  was  attended 
with  more  difficulty,  because  it  separates  in  small  fused  spheres 
v/hich  easily  rise  to  the  surface  and  there  re-unite  with  the  anode 
chloride  or  escapes  into  the  air.  The  apparatus,  therefore,  had  to 
be  so  changed  that  the  passing  of  a  metal  towards  the  anode  was 
made  more  difficult.  Strontium,  like  calcium,  is  a  white  metal  as 
soft  as  lead.     This  apparatus  was  constructed  as  follows: 

The  cathode,  an  iron  rod.  was  placed  in  the  center  of  a  large  cooler 
only  reaching  into  the  cylinder  to  an  extent  that  its  upper  end  only 
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scicnli»ls  ha\r  ciulcavort'^l  to  produce  calcium  by  a  less  expensive 
method.  That  attempts  have  been  unsuccessful  to  accomplish  this 
on  a  large  scale  is  evidenced  by  the  high  price  of  the  metal.  Formerly 
.  alcium  was  obtained  by  clcctroli^ing  a  diluted  solution  of  the  calcium 
chloride  by  U'^ing  a  mercury  cathode  .md  by  liberating  the  mercury 
from  the  amalgam  thus  obtained  by  the  applicition  of  heat.  Aside 
from  the  fact  that  thi*  method  is  complicated  and,  therefore,  ex- 
pensive, the  calcium  thus  produced  is  never  quite  pure,  as  it  always 
contains  some  mercury.  Recently  Mois>;an  has  obtained  calcium  from 
calcium  iodide  by  electrolysis.  Imt  only  very  small  nuantities  were 
produced  in  this  way. 


FIG.  3. — ELIKrrRIC  FURNACF. 

extended  slightly  above  the  lower  surface  of  the  carbon  cylinder, 
which  formed  the  anode.  The  other  was  supported,  in  order  to 
insulate  it  from  the  cooler,  in  a  ring  of  fireproof  material,  which  in 
turn  was  placed  on  a  recess  in  the  cooler,  as  shown  in  the  diagram. 
The  diameter  of  the  cooler  was  made  larger  than  that  of  the  carbon 
cylinder,  so  that  during  the  operation  of  fusing  a  central  depression 
was  formed  in  the  solid  salt  which  constituted  the  bottom  of  the 
cylinder.  The  electrolytically  liberated  strontium  settled  in  this 
hollow  and  was  solidified  from  below  due  to  the  cooling.  The 
strontium  metal  was  found  here,  after  the  electrol>-tic  action  was 
stopped,  in  the  form  of  spheres  up  to  i  cm  in  diameter. 
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The  Armature  Reaction  of  Alternators— VII. 


By  C  F.  Guilbert. 


PREDETERMINATION  OF  LOAD  CHARACTERISTICS. 

IN  the  previous  article  the  general  considerations  relating  to  the 
predetermination  of  load  characteristics  were  given,  and  the 
actual  construction  of  such  characteristics  will  now  be  taken  up. 
Assuming  that  Fig.  7  represents  the  armature  characteristic  (flux 
curve  or  curve  of  maximum  useful  induction)  of  an  alternator,  and 
let  AB  be  the  maximum  useful  flux  corresponding  to  no-load  and 
to  a  m.m.f.,  OA.  If  we  accept  the  sinusoidal  law  with  respect  to  the 
distribution  of  the  transverse  m.m.f.  we  can  draw  from  the  point  A 
as  a  center  a  semi-circumference  having  a  radius  equal  to  the  mean 
value  of  the  transverse  m.m.f.  calculated  by  the  preceding  formula, 

and  multiplied  by     —     in  order  to  have  the  maximum  of  this  mean 

2 

value.    The  mean  value  is  here  considered  with  the  object  of  simpli- 
fying the  calculation  of  the  transverse  flux.     Rigorously,  the  trans- 


to  have  its  new  maximum  value  it  sufiSces,  bearing  in  mind  the 
ratio  of  the  surface  to  its  maximum  ordinate,  to  drop  the  point  B 
by  the  quantity  B  B' ,  such  that  the  new  surface  representing  the 
flux  without  distortion  will  be  equal  to  the  surface  representing  the 
flux  after  distortion. 

The  difference  between  the  two  parts  to  the  left  or  the  two  parts 
to  the  right  of  the  flux  surfaces  after  distortion  and  without  distor- 
tion but  after  reduction,  will  represent  the  transverse  flux,  which 
flu.x  it  is  necessary  to  know  for  the  calculation  of  the  e.m.f.  due  to 
the  transverse  reaction.  One  can  thus  employ  the  curves  of  the  points 
B' ,  that  is  to  say,  the  characteristic  of  undistorted  the  useful  flux, 
to  determine  the  number  of  ampere-turns  B  B'  (Fig.  i)  necessary 
to  be  added  to  O  A,  in  order  to  maintain  the  same  useful  flux  after 
distortion.    This  curve  is  practically  parallel  to  a  /*. 

It  is  to  be  remarked  that  if  the  portion  a  ,'^  of  the  armature 
characteristic  is  a  right  line,  distortion  will  cause  no  loss  of  mean 
flux.  This  obvious  property  in  the  case  of  a  homogeneous  distribu- 
tion of  flux  in  the  gap  is  also  true  for  any  distribution  symmetrical 
with  the  axis  of  the  pole,  as  can  be  verified  easily,  the  point,  B,  then 
being  a  center  of  symmetry  of  the  curve  «  ;^- 

The  reduction  of  useful  flux  due  to  distortion  and  the  transverse 
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vorse  reaction  should  be  considered  for  various  positions,  for  each 
of  which  should  be  found,  as  will  be  seen  later,  the  values  of  trans- 
verse* flux,  which  values  can  then  be  used  to  construct  a  curve  of 
which  the  mean  value  will  be  that  sought. 

The  semi-circumference  corresponding  to  the  center  A  can  be  re- 
garded as  representing  the  length  of  a  polar  step,  and  we  can  take  off 

from  each  quarter  of  the  circumference  values  equal  to     —  .     The 

m.m.f.  in  any  point  C  of  the  polar  arc  is  then  obtained  by  dropping 
from  that  point  a  perpendicular  such  as  OC  on  OA.  We  then  con- 
struct a  curve  of  values  of  C'F  in  function  of  the  arc  DC.  If  the 
intensity  of  the  field  in  the  gap  were  constant  at  no-load,  as  Picou 
assumes,  this  intensity  would  at  load  be  represented  by  the  curve 


B'B  a    a.rnp  turns 


FIG.  3- 


tlux  being  known,  there  remains  only  a  summarj-  indication  of  the 
construction  of  the  diagram  for  a  given  output,  /,  and  the  total  phase 
angle  ip.  For  this  purpose  we  can  start  from  one  of  three  points 
of  view,  as  above  implied,  and  according  to  the  following  assump- 
tions : 

1°.     That  the  excitation  be  increased  so  as  to  maintain  under  loail 
the  same  useful  flux  as  at  no-load. 

•  2°.     That  the  excitation  be  increased  so  as  to  maintain  solely  the 
flux  constant  in  the  field. 

3°.     That  the  excitation  be  simply  assumed  as  constant. 

Of  these  three  alternatives  the  second  (due  to  Picou)  is  the  most 
convenient  and  necessitates  the  employment  of  partial  characteristics 


D'        Ampturus 
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FIG.  6. 


FIG.  7. 


HBF  of  Fig.  2.  If  this  be  not  the  case,  it  will  be  necessary  to  draw 
with  BA  as  an  axis  and  a  maximum  value,  the  curve  representing  the 
distribution  of  the  flux,  then  take  off  points  as  F',  F" ,  in  such  a 


manner  that  we  will  have 


(^  F"  C  F 

=     — —     ;  or  lower  the  points  such  as 

C  F'  AB  ^ 


W,  H"  with 


in  order  to  have  in  D"  P  B  F  D'  the  dis- 


I H'        A  B 
tribution  of  flux  after  distortion. 

If  this  surface  is  not  equal  to  the  surface  D"  P  B  Q  D',  but  is 
smaller,  the  mean  flux  is  reduced  by  the  effect  of  the  distortion,  and 


FIG.  9. 

of  the  armature  of  the  field  and  of  the  circuit  or  circuits  of  disper- 
sion of  the  armature  and  field.  With  the  first  and  third  alternatives, 
the  total  no-load  characteristic  is  alone  necessary,  and  the  increase 
of  the  m.m.f.  C  N'  (Fig.  3)  in  the  first  case  or  the  calculation  of  the 
useful  flux,  C  B',  in  the  second  (Fig.  6)  will  determine,  as  has 
been  indicated  in  the  consideration  of  the  value  r  and  in  connection 
with  the  formula  giving  the  direct  reaction. 

To  facilitate  the  application  of  the  second  method,  we  will  first 
recall  a  very  ingenious  graphical  construction  for  the  loss  of  useful 
flux  by  the  effect  of  direct  reaction,  also  proposed  by  Picou.  We 
have  seen  in  the  first  oart  of  thi?  article  that  if  the  flux  is  main- 
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tained  con.  .1:1.  if.  ihe  field,  the  direct  reaction  reduced  the  useful 


Recent  Electrochemical  Developments. 


flux  by  the  quantity 


Fi 


Ri  +  Ra 


- ,  while  at  the  same  time  necessi- 


Fi 


To 


tating  an  increase  of  the  inducing  m.m-f.  by  the  quantity 

obtain  graphically  the  reduction  of  flux,  consider  (Fig.  9)  the  arma- 
ture characteristic.  The  useful  flux,  M  P,  produced  in  the  armature 
by  the  magnetic  difference  of  potential,  O  P,  is  evidently  such  that 

the  tangent  of  the  angle  M  O  P  ii  equal  to  the  permeance.  Pi  = 


By  Clinton  Paul  TowNSENa 


R, 


of  the  armature.  Trace  below  arxl  from  the  point  O  a  curve  repre- 
senting the  values  of  the  field  leakage  flux  in  function  of  the  ampere- 
turns,  for  a  magnetic  difference  of  potential,  O  P,  between  the  pole 
pieces,  the  lost  flux  will  be  P  C  From  the  point  C  draw  a  horizontal 
line  equal  to  the  direct  m.m.f,  F,,  and  join  B  M,  which  meets  O  P 
at  A.  From  A  raise  a  perpendicular  A  A'  until  it  meets  at  A'  the 
curve,  and  from  A'  draw  a  parallel  line.  A'  M" ,  to  the  chord  O  C. 
The  reduction  of  the  useful  flux  is  A/'  M",  and  the  increase  of  tlie 
field  m.m.f.  to  compensate  for  the  transverse  m.m.f.  is  A  P.  We 
thus  have 
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Fi  Ra 
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_    ^ 
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/               Fi 

Ra            Ri   +  Ra 
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To  take  account  of  the  field,  it  suffices  to  trace  the  characteristic 
of  that  part  only  of  the  magnetic  circuit  which  is  to  the  left;  for  the 
total  flux  to  be  developed  being  C  M",  we  have  only  to  draw  from  M" 
a  line  parallel  to  the  chord,  O  C  to  D,  and  then  from  this  point  a 
parallel  to  O  P.  to  have  at  D  D'  or  O  F  the  m.m.f.  necessary  for  the 
field.    If  we  draw  from  Af*  the  parallel  M"  B'.  and  then  from  B'  the 


ELECTRIC  FURNACES. 

Mr.  Henry  Noel  Potter,  of  New  Rochelle,  New  York,  has  patented 
a  number  of  electric  furnace  structures,  all  of  the  "tube"  tj-pe,  and 
all  possessing  features  of  especial  novelty  and  interest.  Mr.  Potter's 
ingenious  application  of  a  non-fluxing  and  non-reacting  jacket  to 
furnaces  of  the  Nernst  type,  depending  upon  the  employment  for  a 
jacketing  material  of  a  single  one  of  the  mixed  oxides  which  con- 
stitute the  conducting  body  of  the  furnace,  will  be  recalled.  A  jacket 
of  this  kind,  being  composed  of  a  pure  oxide,  is  substantially  non- 
conductive;  and  being  conTposed  of  the  oxide  which  forms  the  chief 
constituent  of  the  conductor,  it  is  of  course  incapable  of  reacting 
therewith  at  any  temperature  at  which  the  conductor  itself  is  stable. 

The  present  improvements  are  applicable  either  to  Nernst  furnaces, 
or  to  the  older  carbon  tube  type ;  they  relate  to  means  for  securing  an 
even  heating  effect  in  all  parts  of  the  tube;  to  the  design  of  effective 
and  permanent  terminal  connections ;  to  constructions  permitting  free 
expansion  of  parts,  both  longitudinal  and  axial ;  to  means  for  con- 
serving the  heat  of  the  furnace ;  and  to  devices  for  strengthening 
the  tubes  and  rendering  such  parts  as  are  subject  to  wear  readily 
replaceable. 

Absolute  uniformity,  either  physical  or  chemical,  is  scarcely  to 
bo  expected  either  in  the  carbon  tube  or  in  one  formed  of  dry  elec- 
trolytes ;  hence  an  even  distribution  of  the  current,  and  an  even 
heating  effect,  are  seldom  attained. 

Figs.  I,  2,  3  show  several  forms  of  heating  tube  designed  to  equalize 
the  heat  effect.    In  Fig.  i  this  is  accomplished  by  the  use  of  a  plurality 


Figs,  i,  2,  3,  4  and  5. — Potter  Electric  Furnaces. 


parallel  to  O  C  and  finally  from  H  the  parallel,  H  H'  to  O  P,  we 
•ee  that  to  maintain  a  constant  flux,  B  M' ,  in  the  armature  at  no- 
load  and  at  load,  it  is  necessary  to  increase  the  m.m.f.;  first,  by  a 
quantity  equal  to  B  M' ,  then  by  a  quantity  /  F,  corresponding  to  the 
increase  of  field  flux  following  the  increase  of  dispersion.  The 
sum  B  M"  -\-  J  F  is  evidently  equal  to  the  value  found  above,  F. 

( /  ^  '  \  '  increased  by  the  ampere-turns  corresponding  to  the 
variation  of  the  reluctances  r  and  Ri . 


Independent  Telephone  Securities. 

In  a  paper  read  before  the  meeting  of  the  Interstate  Independent 
Telephone  A.ssociation,  Mr.  John  W.  Layne  considered  the  subject 
of  independent  trirphnne  securities.  Capitalists  of  the  E^st  have 
been  timid  of  independent  telephone  securities,  by  reason  of  being 
unable  to  compreliend  the  rapid  growth  and  development  of  tele- 
phony in  the  Middle  and  Western  States.  Progress  there  has  been 
much  retarded  for  want  of  more  capital  for  betterments,  and  to 
irect  the  increased  demand  for  Iclejihone  service;  hence  the  im- 
portance of  better  knowledge  of  telephone  securities,  and  where  to 
place  them.  His  own  experience,  as  well  as  information  derived 
from  other  sources,  led  him  to  believe  that  the  easiest  way  to  float 
telephone  securities  is  to  enlist  the  aid  of  the  local  capitalists,  using 
in  this  direction  the  same  energy  displayed  in  building  up  the 
business.  Ky  formulating  a  prospectus,  showing  both  present  and 
prospective  financial  conditions,  surprisingly  favorable  results  will 
be  achieved.  .\s  an  example  of  the  value  of  such  securities,  the 
case  of  the  Carth.ige,  Mw.  plant  was  cited,  which  has  expanded 
from  220  subscribers  to  2.250  in  less  than  three  and  one-half  years, 
and  stock  originally  offered  at  par  is  now  quoted  at  30a 


of  terminals,  numbered  from  2  to  15,  arranged  in  opposed  pairs,  in 
conjunction  with  independent  connections  to  the  members  of  each 
pair;  such  connections  may  be  from  the  separate  secondaries  of  a 
transformer,  or  from  ballast  resistances  in  the  several  circuits  from 
a  common  generator.  Longitudinal  partial  divisions  of  the  furnace 
tube,  as  shown  at  16  in  Fig.  2,  effect  the  same  result  of  restricting 
the  current  flow  to  definite  paths ;  and  the  use  of  insulating  or  poorly 
conducting  divisions  18  between  conducting  segments  17,  as  in  Fig.  3, 
is  a  further  development  of  the  same  idea.  From  this  construction 
to  a  conductor  formed  of  a  scries  of  juxtaposed  rods  is  but  a  step; 
this  latter  construction  is.  however,  a  part  of  the  prior  art 

Figs.  4,  5  show  furnaces  consisting  of  a  carbon  tube.  /,  carbon 
terminals,  ^.  and  a  series  of  carbon  collars,  j;  these  collars  surround 
the  tube  and  prevent  its  distortion  at  high  temperatures.  The  spaces 
between  the  collars  arc  filled  in  with  magnesia,  4,  and  asbestos.  5, 
and  the  whole  is  surrounded  by  tube  6.  which  may  be  of  glazed  earthen 
ware.  This  furnace  may  be  used  with  no  parts  other  than  above 
described,  but  it  is  preferred  to  provide  an  inner  tube.  7,  which  is 
rotatable  and  which  may.  if  desired,  be  internally  lined  with  mag- 
nesia. It  is  suggested  that  in  this  case  the  tube  be  made  slightly 
tapering,  in  order  that  the  magnesia  lining  may  be  slipped  into  place 
and  adjusted  in  position  to  coiripcnsate  for  shrinkage. 

Fig.  6  shows  a  device  for  mounting  the  tube  to  permit  the  furnace 
to  be  used  in  any  position,  and  to  allow  for  expansion  of  parts  with- 
out interference  with  the  electrical  connections.  In  this  construc- 
tion /  represents  the  carbon  tube.  ^.  carbon  rings  at  either  end,  and 
J.  4.  metallic  rings  surrounding  the  carbon  rings.  2.  and  capable  of  be- 
ing tightened  by  bolts.  5.  upon  their  beveled  faces.  These  bolts.  5.  also 
secure  the  entire  device  to  metal  diaphragms.  6.  through  which  in 
turn  the  electrical  connections  to  the  external  circuit.  lo.  are  made. 
A  casing.  /.  and  terminal  plates.  8.  enclose  the  furnace,  insulation, 
p,  being  interposed  between  the  two.  It  will  be  seen  that  free  longi- 
tudinal movement  of  the  carbon  tube  is  permitted  by  the  elasticity  of 
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the  diaphragms,  6,  and  that  no  change  in  dimensions  or  position  will 
tend  to  reduce  the  efficiency  of  the  electrical  connections. 

In  1889  Douglas  Dixon  suggested  the  following  ingenious  pro- 
cedures for  producing  aluminum:  Molten  sodium  chloride,  ren- 
dered more  fusible  by  the  addition  of  sundry  other  alkaline  chlorides, 
was  electrolyzed,  and  the  chlorine  and  sodium  separately  withdrawn. 
The  chlorine  was  admitted  to  a  chamber  containing  oxide  of  alu- 
minum or  this  oxide  admixed  with  carbon.  Aluminum  chloride  was 
thereby  formed,  and  being  volatile  at  the  temperature  used,  was 
brought  into  the  presence  of  the  metal  sodium.    Reduction  occurred, 


New  Telephone  Patents. 


FIG.   6. — DETAIL   OF   ELECTRIC    FURNACE. 

the  sodium  chloride  of  the  bath  being  regenerated,  and  the  metal 
aluminum  tapped  off. 

This  period  witnessed  the  rise  of  the  Hall  process,  and  it  is  needless 
to  say  that  the  method  above  noted  did  not  enter  the  commercial 
field.  It  is  curious  to  note,  therefore,  the  recent  issue  of  a  patent  to 
Giralamo  Taddei,  of  Turin,  Italy,  for  an  apparatus  designed  for  ear- 
ly ing  into  efifect  this  very  plan  of  operation.  Taddei  seems  also  to 
have  developed  the  method  quite  independently,  but  it  is  highly 
improbable  that  better  commercial  success  will  attend  the  venture  at 
this  time. 


Bids  for  Lighting  Guayaquil 


Consul-General  Thomas  Nast  transmitted  from  Guayaquil,  No- 
vember 12,  1902,  just  before  his  sudden  death  from  yellow  fever, 
translation  of  an  advertisement  by  the  municipal  council,  inviting 
tenders  for  lighting  the  city  by  gas  or  electricity.     Mr.  Nast  said : 

The  tenders  must  be  sent  to  the  secretary,  municipal  council,  of 
this  city,  not  later  than  February  12,  1903,  under  sealed  envelope. 
It  is  to  be  hoped  that  American  capital  will  try  to  get  the  contract. 
The  terms  are : 

1.  The  city  to  be  lighted  by  gas  or  electric  light,  or  by  both, 
within  limits  provided  for  in  the  contract. 

2.  The  lights  to  be  located  3.5  meters  (3.8  yards)  above  the  sur- 
face and  I  meter  (1.09  yards)  from  the  houses'  front  (portales),  and 
not  be  farther  apart  than  35  meters  (38.1  yards). 

3.  Each  light  to  be  of  15.4  cp  (international  unit)  ;  at  the  inter- 
section of  the  streets  in  the  central  part  of  the  city,  the  lights  to  be 
of  80  cp,  located  at  a  height  of  6  meters   (6.5  yards). 

In  all  cases,  the  lights  used  in  the  streets  shall  be  arc  lights. 

4.  The  council  guarantees  that  it  will  take  at  least  1,400  lights 
during  eleven  hours  daily,  also  50  lights  of  80  cp — for  which  payment 
will  be  made  monthly. 

5.  The  municipal  engineer  and  the  inspectors  of  lights  shall  take 
the  usual  measures  to  test  the  quality  of  the  lights  in  any  part  of  the 
city. 

6.  The  gas  or  electric  conductors  must  be  laid  underground,  and 
of  the  most  modern  system  and  size. 


A  few  weeks  since  mention  was  made  in  these  columns  of  a  new 
type  of  insulator  for  telephone  line  wires  by  which  the  usual  tie- 
wire  was  dispensed  with.  In  the  patent  issue  of  December  9th  a 
patent  granted  to  Mr.  Morton  Harloe,  of  Hawley,  Pa.,  describes 
another  such  insulator.  In  this  insulator  the  usual  petticoat,  threaded 
hole  and  tie-wire  groove  are  provided,  but  in  addition  three  lugs 
project  from  the  upper  part  of  the  insulator.     Two  of  these  lugs. 


FIG.    I. — HARLOE   INSULATOR. 

shown  at  4  and  5  respectively  in  Fig.  i,  arise  from  the  same  side  of 
the  insulator  and  incline  to  the  right.  The  third  lug  shown  at  6 
arises  from  the  opposite  side  of  the  insulator  and  is  so  inclined  as 
to  overlap  and  pass  between  the  points  of  the  lugs  4  and  5.  The 
manner  of  using  the  insulator  is  self-evident,  the  aperture  7  being 
the  resting  place  of  the  line  wire.  From  the  figure  it  will  be  noticed 
that  the  lug  5  is  considerably  lower  than  lugs  4  and  6,  which  feature 
is  one  of  the  chief  novelties  of  the  invention,  facilitating  to  a  great 
extent  the  insertion  of  the  wire. 

The  ne.^t  telephone  patent  tf  this  issue  is  one  entitled  "electro- 
magnet." This  patent  describes  a  type  of  electrical  relay  wherein  the 
adjustment  for  different  current  values  in  the  operating  coil  is 
obtained  by  changing  the  position  of  the  pole  face  of  the  core  in- 
stead of  changing  the  position  of  the  armature,  as  has  been  heretofore 
customarj'.  The  advantage  of  this  arrangement  lies  in  the  fact  that 
a  constant  contact  clearance  is  maintained  irrespective  of  the  relay 
adjustment.  The  manner  of  applying  the  invention  is  well  shown 
in  Fig.  2,  which  is  a  sectional  view  of  a  telephone  relay  embodying 
this  type  of  adjustment.    This  relay  is  designed  to  break  the  contact 


FIG.    2. — STROMBEKG    ELECTROMAGNET. 

between  two  springs  u,  the  upper  of  which  follows  the  motion  of  the 
armature  f.  It  is  readily  seen  that  any  change  in  the  position  of 
the  armature  will  affect  both  the  normal  and  final  positions  of  the 
upper  contact  spring,  yet  the  air-gap,  i.  e.,  the  distance  between  the 
pole  face  i  and  the  armature  /,  must  be  varied  to  provide  for  the 
proper  operation  of  the  relay  with  different  operating  currents. 
This  necessary  adjustment  of  the  air-gap  is  accomplished  by  re- 
co.ssing  the  core  of  the  electromagr  et  and  mounting  therein  an  iron 
screw,  the  head  of  which  serves  as  a  pole  face,  and  the  position  of 
which  may  be  adjusted  by  a  screw  driver  passed  through  the  aperture 
k  in  the  armature.  Alfred  Stromberg  is  the  inventor  of  this  device, 
the  patent  for  which  is  assigned  by  him  to  the  Stromberg-Carison 
Company,  of  Chicago. 

Again,  '^he  antiseptic  mouthpiece  is  with  us,  but  this  time  the 
attachment  is  purely  mechanical,  no  chemicals  being  used.  The  new 
device  is  a  holder  for  sheets  of  paper,  and  is  applicable  to  all  existing 
transmitters  in  such  a  manner  that  each  user  of  the  telephone  may 
conveniently  interpose  a  fresh  sheet  of  paper  between  his  mouth  and 
that  of  the  transmitter.  Thus  he  is  screened  from  infection  within  the 
transmitter  and  from  infection  from  all  other  users.  This  attachment 
is  the  invention  of  Henry  Baething,  of  Buffalo,  N.  Y. 

A  "Composite  System  of  Electrical   Transmission"  is  the  subject 
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/  patent  715,537.  granted  10  Prof.  Frederic  Bedell,  01  Ithaca,  N.  Y. 

-• ^-   t>,, .'    .'^-.'«jl  proposes  to  use  electrical  lines  for  the 

of  constant  potential  "commercial"  cur- 
.'cnti  anc  01  ig'.a,.::ig  currents.  Under  commercial  currents  may 
ixr  included  all  currents  both  alternating  and  direct,  adaptable  for 
light  and  power  work;  and  by  signal  currents  is  meant  telegraph, 
telephone  and  >)Oth  altrrnsting  and  direct-current  electric  bell 
currents.  *hat    he    finds    he    must    provide 

means    for  ;*'    circuit    to   the   constant-potential 

circuit  in  such  a  manner  that  the  point  of  attachment  will  at  all 
times  be  at  equal  potential,  this  not  the  potential  as  measured  by 
a  voltmeter,  but  the  instantaneous  values  of  potential.  Thus  the 
points  of  attachment  of  the  receiving  and  transmitting  stations  for 
the  bignalling  current  must  be  so  located  that  change  of  potential 
along  the  commercial  line  will  produce  equal  effects  upon  them. 
Further,  thry  must  be  so  arranged  that  their  changes  of  potential 
^.jll  1,,  In  other  words,  the  potential  changes  of  the 

IV. f,  ;  >w   the   same  wave   forms,   these   waves  being 

of  the  application  of  the  signalling  currents  to  com- 
mercial lines  will  be  readily  understood  by  those  familiar  with 
central  energy  systems  of  telephony,  by  a  glance  at  Fig.  3  Here  A 
represents  a  two-pha«e  power  line  feeding  one  phase  to  circuit  ab 
xnd  the  other  to  circuit  a'b'.  These  circuits  are  feeding  lamps  at 
;  and  /'  and  an  electric  motor  at  Jx.  Again,  5  is  a  direct-current 
source  feeding  the  line  cd.  The  double  circle  U  may  represent  one 
telephone  station,  while  t'  f*  and  f*  represent  others  upon  the  same 
circuit. 

By  means  of  the  various  devices  shown,  i.  e.,  the  split  and  accu- 
rately balanced  impedance  coils,  resistance  coils  and  the  balanced 


Fia  3. — BCOEU.  SYSTEM   OK  COMPOSITE  TRANSMISSION. 

condensers,  h  £',  £*  £*,— Z:^  F.*,  the  signal  circuit  is  attached  to  the 
constant -potential  circuit;  the  line  wires  ab,  cd  and  a'b'  in  pairs,  in 
parallel,  and  in  that  order,  .serving  as  the  signal  current  conductor. 
ARain,  a  second  signal  circuit  may  be  maintained  connecting  the  in- 
tnuncnts  V  V".  for  which  circuit  the  wire  W  is  a  return,  while  the 
line  wires  aha'b'  arc  used  in  parallel.  Prof.  Hedcll  also  illustrates 
mean.i  for  allaclimrnt  to  many  other  kinds  of  commercial  circuits. 
He  aKo  describes  means  whereby  such  dangerous  currents  as  would 
;ir:«r  in  the  signal  circuits  through  grounding  or  other  accident  to  the 
ii.it,  iniiMon  line,  will  be  shunted  around  the  signal  instruments. 
lot   cv.nnple.  where  the  commercial  current  is  alternating,  and  the 

gnnlling  telephonic,  a  shunt,  resonant  to  the  power  current  but 
1  raclically  of  infinite  resistance  to  the  telephone  current,  may  be 
t  ranged  amimd  the  telephone  apparatus. 

The  inventor  certainly  appreciates   the  present-day  difficulties  of 

curate  balancing  of  impeding  devices,  but  suggests  that  methods 
lo  forthcoming  which  will  solve  this  heretofore  insurmoimtable 
illy.  The  practical  telephone  engineer,  will,  however,  certainly 
li.ive  his  doubts.  Some  of  the  claims  of  th's  patent  are  very  broad, 
one  in  particular  being  •so  constructed  that  if  taken  literally  it  ap- 
p.Trcntly  covers  all  existing  systems  of  composition  for  the  simul- 
t.'neous  transmission  of  telegraphic  and  telephonic  signals. 

The  fifth  and  last  telephone  patent  of  the  issue  under  discussion, 
vclated  to  an  improvement  in  magneto  bells.  This  improvement  has 
three  distinct  features;  First,  the  simplification  of  the  armature 
n«!iustnient ;  se'*ond,  increasing  the  resilience  of  the  hammer  rod; 
.nd.  third,  the  provision  of  an  adjustment  such  that  each  blow  of  the 


h.ammer  will  have  the  ina.ximum  effect  upon  the  gongs.  The  tirst  of 
these  is  accomplished  by  rendering  the  armature-supporting  plate 
flexible,  and  making  all  adjustment  from  one  end,  the  other  end  being 
held  permanently  in  position.  The  change  in  the  hammer  rod  con- 
sists in  forming  in  it  a  double  spiral,  the  plane  of  the  spiral  coinciding 
with  the  plane  of  motion.  Finally  the  adjustment  of  the  hammer 
is  effected  by  interposing  a  socket  between  the  hammer  rod  and  the 
armature  within  which  socket  the  rod  is  longitudinally  adjustable. 
This  patent  bears  the  number  715,683,  and  the  improvements  are  the 
invention  of  VV.  E.  McCormick,  who  assigns  his  rights  to  the  Inter- 
national Telephone  Manufacturing  Company,  of  Chicago. 


Changes  in  the  National  Electric  Code. 

In  regard  to  proposed  restrictive  action  on  high-voltagc  circuits 
by  insurance  interests,  we  quote  the  following  official  report  from 
the  bulletin  of  the  American  institute  of  Electrical  Engineers  as  to 
the  proceedings  of  its  committee  on  National  Electric  Code,  of  which 
.Messrs.  Kennelly,  Ferguson,  Gossler,  Perrine,  Steinmetz,  A.  Wil- 
liams and  Woodburj-  are  members.  This  committee,  which  has 
had  repeated  conferences  with  a  committee  of  the  Underwriters' 
National  Electric  .Association  for  the  purpose  of  formulating  rules 
respecting  e.xtra  high  pressure  lines  says : 

.\  joint  report  was  prepared  which  was  considered  by  the  Board 
of  Directors  of  the  Institute  at  a  special  meeting  called  for  that 
purpose  on  December  8th.    The  following  resolutions  were  adopted: 

Whereas,  the  .American  Institute  of  Electrical  Engineers  has  used 
its  best  endeavors  through  its  special  committee  to  bring  about  a  satis- 
factorj'  understanding  in  regard  to  the  formulation  of  rules  for  the 
regulation  of  the  location  and  construction  of  "Extra  High  Pressure 
Constant  Potential  Overhead  Lines,"  and 

Whereas,  its  committee  has  in  conference  with  the  Special  Com- 
mittee of  the  Underwriters'  National  Electric  Association  considered 
certain  rules  for  insertion  in  the  National  Electric  Code;  and 

Whereas,  it  has  come  to  the  knowledge  of  the  Board  of  Directors 
of  the  American  Institute  of  Electrical  Engineers  that  various  elec- 
trical interests  are  opposed  to  the  acceptance  of  said  rules  in  their 
present  form ;  and 

Whereas,  there  has  been  insufficient  time  since  the  receipt  of  these 
rules  in  their  present  form  to  have  them  fully  and  adequately  con- 
sidered by  its  membership ;  and 

Whereas,  the  Board  of  Directors  has  received  telegrams  and  letters 
lo-day  from  various  prominent  members  and  committees  of  affiliated 
electrical  societies  bringing  forward  new  evidence  and  urging  that 
official  action  on  these  rules  be  deferred  until  they  shall  have  had  an 
opportunity  to  present  to  the  board  their  views  and  arguments, 
therefore,  be  it 

Resolved,  That  the  American  Institute  of  Electrical  Engineers, 
through  its  Board  of  Directors,  withhold  for  the  present  any  endorse- 
ment wIi.Ttever  of  the  proposed  rules  for  insertion  in  the  National 
Fleet  ric  Code. 

Resolved.  That  ihe  president  of  the  Institute  be  authorized  to 
request  the  postponement  of  official  action  by  the  National  Board  of 
Underwriters  on  this  matter  until  the  American  Institute  of  Electrical 
Engineers  has  been  enabled  to  consider  through  its  membership  the 
new  and  important  questions  now  raised  in  connection  with  the  pro- 
posed rules. 

On  December  gth  the  president  of  the  Institute  and  the  chairman 
of  the  Committee  on  National  Electric  Code,  appeared  before  the 
Underwriters'  National  Electric  Association  and  presented  the  reso- 
lutions with  an  explanation  of  the  position  of  the  Institute.  Upon 
motion  of  Mr.  C.  M.  Goddard.  chairman  of  the  Conference  Com- 
mittee and  secretary  of  the  Underwriters'  National  Electric  Assoda- 
tion,  that  body  acquiesced  in  the  position  taken  by  the  Institute. 


Telegraphic  Facilities  at  Coronation  Durbar. 


.\  special  dispatch  from  Calcutta  gives  some  interesting  details  of 
the  preparations  being  made  at  Delhi  for  the  coronation  durbar, 
which  is  to  be  held  on  January  1  next.  The  interest  that  is  being 
taken  in  the  great  event  is  evident  from  the  fact  that  a  special 
telegraph  office  has  been  fitted  up  to  accommodate  200  operators. 
There  will  be  thirty  emergency  wires,  with  a  working  capacity  of 
approximately  1. 000.000  words  per  day. 


December  20,  1902. 
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Telephone  Law  in  Ohio. 


Mr.  W.  F.  Lanbach,  of  the  Akron,  Ohio,  Peoples'  Telephone  Com- 
pany, read  a  paper  at  the  recent  Interstate  Telephone  Convention 
which  gave  an  account  of  some  of  the  legal  restrictions  imposed  in 
Ohio  on  the  telephone  business.  A  case  was  cited  where  an  Ohio 
court  decided  that  a  telephone  company  whose  franchise  had  ex- 
pired could  not  be  ousted  for  declining  to  assent  to  an  illegal  con- 
dition embodied  by  a  municipality  in  a  proposed  new  franchise. 
After  quoting  Ohio  statutes  on  the  subject  of  right  of  way,  Mr. 
Lanbach  said  that  they  would  appear  to  accord  telephone  companies 
unlimited  rights  upon  country  roads  so  long  as  wires  were  suffi- 
ciently high  to  clear  a  load  of  hay,  and  the  poles  sufficiently  re- 
moved from  the  wagon  track.  But  it  has  been  decided  that  the 
abutting  property  owner  retains  a  right  over  the  same ;  that  a  steam 
or  electric  road  has  rights  paramount  to  a  telephone  company ;  and 
that  every  grant  in  derogation  of  the  right  of  the  public  in  the  free 
and  unobstructed  use  of  the  streets,  or  restrictive  of  the  control 
of  the  proper  agencies  of  the  municipal  bodies  over  them,  or  of  the 
legitimate  exercise  of  their  powers  in  the  public  interest,  will  be 
construed  strictly  against  the  grantee  and  liberally  in  favor  of  the 
p'-blic  and  never  extended  beyond  its  expressed  terms  when  not 
ijidispensable  to  give  effect  to  the  grant. 

It  was  pointed  out  that  in  Ohio  there  are  restrictions  concerning 
the  handling  of  messages.  A  telephone  or  telegraph  company  is 
required  to  receive  messages  from  and  for  other  lines,  and  from  and 
tor  any  individual ;  and  on  payment  of  its  usual  charges  for  trans- 
mitting dispatches,  as  established  by  the  rules  and  regulations  oi 
ihe  company,  it  shall  transmit  the  same  with  impartiality  and  good 
faith,  under  a  penalty  of  $100  for  each  case  of  neglect,  or  refusal 
so  to  do,  to  be  recovered  with  cost  of  suit,  by  civil  action,  of  the 
company  forwarding  or  desiring  to  send  the  dispatch.  Another 
law  is  that  "When  the  person  who  sends  a  dispatch  desires  to 
have  it  forwarded  over  the  lines  of  other  companies,  whose  ter- 
mini are  respectively  within  the  limits  of  the  usual  delivery  of  such 
companies,  to  the  place  of  final  destination  and  tenders  to  the  first 
company  the  amount  of  the  usual  charges  for  the  dispatch  to  the 
place  of  final  delivery,  the  company  shall  receive  the  same  and,  with- 
out delaying  the  dispatch,  shall  pay  to  the  succeeding  line  the  neces- 
sary charges  for  the  remaining  distance;  and  the  succeeding  line 
shall  accept  the  same  and  forward  the  dispatch  in  the  same  manner, 
as  if  the  sender  had  applied  to  it  in  person  and  pay  the  usual  charges ; 
and  for  the  omission  so  to  do  it  shall  be  liable  to  take  penalty,  as 
provided  above." 

Mr.  Lanbach  referred  to  the  recent  Ohio  law  taxing  telephone 
companies  at  the  rate  of  one  per  cent,  of  their  gross  receipts.  The 
gross  receipts  are  defined  as  "the  entire  gross  receipts  (including 
all  sums  earned  or  charged,  whether  actually  received  or  not)  for 
the  year  then  next  preceding  the  first  day  of  May,  from  whatever 
source  derived,  whether  message,  telephone  tolls,  rentals,  or  other- 
v.'ise,  for  business  done  within  this  State  of  each  office  within  this 
State  (giving  the  name  of  the  office)  and  the  total  gross  receipts 
of  the  company  for  such  period  in  Ohio  from  business  done  within 
Ohio." 


Pro  and  Con  of  Interurban  Trolleys. 


In  a  recent  issue  of  the  Wall  Street  Journal,  the  financial  possi- 
bilities of  interurban  trolley  systems  are  discussed  pessimistically 
as  follows  by  Mr.  A.  A.  Lisman,  of  Lisman,  Lorge  &  Co. :  "I  call 
your  attention  to  the  following  striking  facts  on  the  continuous 
flotation  of  interurban  street  railways,  and  the  extravagant  claims 
made  on  behalf  of  projects  of  this  character. 

"The  average  cost  per  mile  of  interurban  traction,  especially 
v/hen  the  road  proposes  to  do  a  freight  business,  is  at  least  $18,000. 
Adding  thereto  the  contractors'  profit  makes  the  minimum  cost 
per  mile  of  road  $20,000.  In  order  to  raise  this  money,  roads  are 
generally  bonded  for  $25,000  in  5  per  cent,  bonds.  In  other  words,  the 
fixed  charges  per  mile  of  road  are  $1,250.  To  this  must  be  added 
at  least  $150  a  mile  for  taxes  and  legal  expenses,  not  counting 
damage  suits. 

"Taking  the  New  York  street  railway  report  as  a  guide  it  will 
be  seen  that  the  average  earnings  per  mile  of  interurban  traction 
are  $3,400,  and  the  average  operating  expenses  are  55  per  cent., 
which  is  very  low.  This  equals  $1,870.  Add  to  this  maintenance 
of  way  and  rolling  stock,  and  above  all,  maintenance  of  electrical 


equipment,  say  only  $1,000  a  mile  (certainly  ultra-conservative) 
for  a  term  of  say  ten  years.  All  projects  of  this  kind  in  the  State 
of  New  York  show  net  earnings  of  not  exceeding  $530  a  mile 
less  taxes,  as  above,  $380,  against  fixed  charges  of  minimum  $i,25a 

"These  figures  are  taken  from  official  records  and  the  only 
change  made  is  the  addition  of  very  limited  charges  for  mainte- 
nance of  way,  power  and  equipment.  Only  by  leaving  the  latter 
charge  out  can  interest  be  earned.  As  a  matter  of  fact,  therefore, 
the  average  interurban  road  from  its  very  inception  when  charged 
with  essential  expenses  for  renewal  of  mamtenance,  shows  a  deficit 
of  $800  a  mile.  Of  course  there  can  only  be  one  end  to  this  kind 
of  thing.  The  next  reorganization  period  this  coxmtry  will  see 
will  be  the  reorganization  of  interurban  traction  properties,  and 
from  all  indications  this  period  is  apt  to  come  even  more  quickly 
in  traction  properties  than  it  will  come  in  industrials." 

To  »his,  however,  Mr.  Alfred  M.  Lamar  make  a  very  interesting 
reply,  in  the  course  of  which  he  says :  "The  facts  as  stated  and 
reason  given  for  foreclosures  and  reorganizations,  it  appears,  are 
confined  to  the  State  of  New  York,  and  the  experience  of  th«. 
roads  confined  to  that  limited  territory.  It  is  a  well-known  fact 
that  New  York  is  one  of  the  most  undesirable  States  in  the  Union 
ill  which  to  build  this  class  of  roads,  and  except  in  specially  fav- 
ored localities  they  should  not  be  built. 

"The  statement  that  the  gross  receipts  of  interarbans  in  New- 
York  State  amount  to  $3,400  per  mile  is  doubtless  correct,  but  it 
i^;  a  fact  that  the  gross  revenue  of  such  completed  roads  in  the 
States  of  Ohio  and  Indiana  are  now  averaging  $4,975  per  mile 
per  annum.  Taking  the  New  York  average  of  $3,400  per  mile,  he 
charges  55  per  cent.,  of  $1,870  for  cost  of  operating,  $150  for 
taxes  and  attorneys'  fees,  $1,250  interest  charge  and  $1,000  per , 
mile  'for  maintenance  of  way,  rolling  stock,  and,  above  all,  main- 
tenance of  electrical  equipment.'  A  total  of  $4,270,  or  $800  above 
gross  receipts.  The  cost  of  operating  placed  at  55  per  cent,  is 
ample,  as  there  are  many  roads  being  operated  for  a  much  less 
figure,  and  this  includes  maintenance  of  every  kind.  So  even  in 
New  York,  the  future  of  interurban  electric  roads  is  not  as  dis- 
couraging as  he  would  have  it  appear. 

"Heavy  freight  business  is  yet  in  its  experimental  stage,  and 
clear-headed  traction  men  are  not  now  insisting  upon  undertaking 
that  branch  of  the  steam  railroads'  business.  The  package  or  ex- 
press business  has  proven  very  profitable  and  the  frequency  of 
trains  will  cause  this  business  to  continually  increase,  though 
there  are  isolated  cases  where  the  conditions  are  such  that  it  is 
manifestly  plain  that  heavy  freight  business  will  pay  handsomely. 
Of  course,  there  will  be  in  this  business  instances  where  unwise 
methods  and  plans  of  financing  prevail  to  wreck  the  business,  but 
where  conservatively  financed,  substantially  built,  and  judiciously 
managed,  there  is  no  class  of  investment  to-day  in  America  that 
promises  a  safer  and  more  substantial  return." 


How  to  Deal  With  City  Congestion. 


Whether  London  or  New  York  is  the  worst  example  of  a  city 
choked  by  its  own  traffic  is,  remarks  the  New  York  World,  an  open 
question.  Whatever  gives  relief  to  the  general  condition  of  cram  and 
jam  of  either  metropolis  is  consequently  of  first-class  interest  to 
the  other.  London's  fearfully  congested  state,  in  the  opinion  of  the 
Spectator,  can  only  be  remedied  by  these  radical  reforms : 

All  wires  and  pipes  must  be  sunk  in  tunnel?  into  which  workmen 
can  go  and  work  without  interfering  with  overhead  traffic. 

All  goods  must  be  received  and  discharged  from  warehouses  and 
shops  either  before  or  after  the  hours  when  street  traffic  is  at  full 
tide. 

All  heavy  hauling  must  be  done  in  motor  cars  of  large  size,  and 
the  horse  as  a  draught  animal  must  be  banished  from  the  streets. 

Pedestrians  on  che  streets  must  be  greatly  reduced  in  number  not 
only  by  underground  railroads,  but  by  spacious  subways  connecting 
one  central  point  in  the  city  with  another. 

These  are  obviously  the  main  lines  along  which  New  York  no  less 
than  London  must  seek  to  make  the  tension  of  daily  life  less  severe 
and  the  toils  of  locomotion  less  arduous.  It  is  simply  inconceivable 
tl;at  we  shall  forever  go  on  enduring  the  horrors  of  bridge  "crushes," 
L  road  and  surface  car  sardine-packing,  sidewalks  made  impassable 
by  barricades  of  merchandise,  and  crossings  that  are  only  to  be 
crossed  at  the  peril  of  life  and  limb. 
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Letter  Boxes  on  Trolley  Cars. 


It  is  prophesied  in  Washington  that  Postmaster-General  Payne  is 
not  going  to  have  plain  sailing  with  his  experiment  of  placing  letter 
boxes  on  the  sides  of  street  cars  in  cities,  so  that  any  one  having  a 
letter  to  post  where  haste  in  forwarding  is  important,  can  push  it 
through  a  slot  on  the  first  street  car  he  sees  going  toward  the 
post  office  or  the  railway  station.  On  every  side  it  is  admitted  that 
the  plan  will  add  greatly  to  the  convenience  of  the  letter-writing 
public,  especially  in  those  districts  in  large  cities  where  collections 
are  comparatively  infrequent.  It  would  also  reduce  materially  the 
work  of  the  carrier  force  in  every  city  post  office. 

Hut  the  labor  organizations  have  begun  to  flood  the  Post  Office 
Department  with  protests,  and  to  appeal  to  Senators  and  Repre- 
sentatives to  press  their  remonstrances  upon  the  department.  They 
complain  that  the  use  of  the  street  cars  as  regular  mail  carriers  will 
mean  that  striking  employees  of  the  street  railway  companies  will 
not  be  able  to  obstruct  the  free  movement  of  the  cars  without  laying 
themselves  open  to  punishment  for  interfering  with  the  United 
States  mails.  A  spokesman  for  the  American  Federation  of  Labor 
s  said  to  have  remarked: 

"We  shall  oppose  any  proposition  that  looks  to  furnishing  the 
[.rotcction  of  federal  courts  and  troops  to  the  operation  of  a  private 
enterprise  employing  a  large  number  of  workingmen,  under  the  guise 
of  protecting  the  mails.  The  car  companies  have  tried  this  before, 
but  we  have  succeeded  in  tying  them  down  to  the  use  of  certain 
special  cars,  appropriately  labelled,  and  not  permitted  to  carry  any 
passengers." 

Other  schemes  to  improve  service  are  also  on  foot.  With  the  be- 
ginning of  the  year  a  number  of  entirely  new  devices  in  postal  busi- 
ness will  be  tested.  One  is  a  new  mail  box,  which  is  said  to  be  the 
most  perfect  arrangement  yet  made  to  keep  tab  on  letter  carriers  and 
collectors.  The  boxes  will  be  arranged  on  a  regular  route  and  num- 
bered. Each  will  be  connected  by  a  wire  with  an  annunciator  board 
in  the  main  office  and  as  the  collector  opens  the  box  to  take  out  the 
mail  a  bell  will  ring  and  an  index  on  the  board  will  tell  the  box  that 
i'i  open. 

The  electrical  connections  on  the  new  box  are  so  fixed  that  if  the 
collector  fails  to  open  a  box  by  reason  of  forgetting  it  or  because 
it  faiU  to  work  and  he  cannot  get  the  door  open,  there  is  a  wire 
which  prevents  his  opening  the  next  box  in  the  scries  and  the  fact  is 
also  announced  at  the  main  office.  This  makes  sure  that  the  col- 
lector is  doing  his  duty  and  that  every  box  is  opened  at  each  collec- 
tion. 

There  is  a  third  novelty  in  ^hc  new  system.  In  each  box  there  is 
to  be  hung  on  the  inside  a  telephone  transmitter  and  receiver  and,  if 
at  any  time  the  collector  should  need  to  communicate  with  his  chief 
at  the  office,  he  can  do  so,  or  the  latter  can  tell  from  the  annunciator 
just  where  he  is  and  talk  with  him  if  necessary. 

There  will  be  also  elaborate  tests  during  January  of  the  automobile 
A»  a  vehicle  for  mail  carriers  and  collectors. 


issued  under  the  acts  of  parliament  by  the  underlying  operating 
roads.  Of  the  above  $12,500,000  paid  in  upon  Underground  Com- 
pany stock  the  United  States  furnished  about  one-half  and  Bos- 
ton furnished  about  one-half  of  the  United  States  subscriptions. 


London  Underground  Roads. 


It  is  reported  from  London  that  all  of  the  bills  of  the  Under- 
ground Electric  Railway  Companies  of  London,  Limited,  have 
received  the  royal  sanction,  and  this  company,  which  has  been 
fathered  by  the  Speyer  Brothers,  of  London,  is  in  a  position  to 
carry  out  its  undertaking  as  a  whole.  Work  on  Baker  Street  & 
Waterloo,  the  Brompton  &  Piccadilly  and  Great  Northern  & 
Strand  roads,  which  have,  under  a  recent  bill,  been  consolidated, 
i"*  being  piished  rapidly,  and  18  months  should  show  these  roadi 
nearly  ready  for  business. 

The  electrical  cqui|iment  of  the  Metropolitan  and  Metro- 
politan District  Railways  is  proceeding  rapidly,  and  within  a 
year  these  roads,  known  as  the  old  undergrottnd.  should  b<* 
operated  by  electricity  in  a  bright  subway  lighted  by  electricity, 
with  good  ventilation  and  frequent  service  in  lieu  of  the  smoky 
-'Rht-minutc  steam  service  of  the  past. 

Of  (he  total  ca|  ital  of  $^5,000,000  of  the  Underground  Elec- 
tric Railway  Companie's.  50  per  cent  has  been  called  on  the  stock 
stibscriplions,  making  $J2. 500.000  paid  in.  It  is  not  expected  to, 
call  the  other  $1. '.500.000  at  the  present  time,  but  the  increased 
cost  of  the  l)\iilding  of  the  underground  r<iads  will  be  provided 
for  by  the  sale  of  debentures  and  guaranteed  preference  shares, 


A  New  Trolley  Bridge  for  Greater  New  York. 

Mayor  Low  has  outlined  the  plans  submitted  by  the  commission 
of  experts  for  the  new  bridge  to  span  the  East  River  and  pass  over 
Blackwell's  Island,  New  York.  The  expert  commission  comprised 
Profs.  Burr  and  Ricketts  and  Henry  W.  Hodge.  Their  plan,  in 
effect,  is  to  build  a  bridge  91  feet  wide  to  take  the  place  both  of 
the  original  plan  and  of  that  submitted  by  Commissioner  Linden- 
thai.  The  general  arrangement  will  be  very  similar  to  that  suggested 
by  Commissioner  Lindenthal,  but  it  will  follow  the  original  plan 
01  giving  space  for  the  trolley  tracks  to  run  in  lanes  of  their  own, 
so  as  not  to  interfere  with  wagon  traffic.  Four  trolley  tracks  are 
recommended.  The  plan  provides  for  sidewalks,  so  that  in'  case 
of  accident  all  of  the  passengers  would  be  able  to  leave  the  cars 
and  finish  their  journey  across  the  bridge  on  foot  The  two  lines 
of  L  roads  will  run  parallel  to  the  sidewalks.  The  lower  deck  is 
to  be  arranged  with  two  trolley  lines  on  overhanging  brackets,  one 
outside  of  each  truss,  with  two  additional  trolley  lines  inside  the 
trusses.  Then  it  is  recommended  that  a  roadway  be  built  in  the 
center  between  these  two  inside  trolley  lines. 


CURRhNT  NEWS  AND  NOTES. 


OLD  CARS  AS  PARK  SHELTERS.— It  is  noted  that  the  Cardiflf 
Town  Council  furnishes  another  example  of  the  advantage  of  co- 
ordination between  different  municipal  departments.  As  its  tram 
cars  get  too  old  to  stand  the  heavy  demands  made  on  them  for 
traffic  it  proposes  to  use  them,  with  a  little  suitable  decoration  and 
fitting  up,  as  park  shelters. 


WIRELESS  TELEGRAPHY  IN  MEXICO.— A  correspondent 
in  Mexico  informs  us  that  the  Mexican  government  is  establishing 
a  system  of  wireless  telegraphy  between  Guaymas.  State  of  Sonora, 
Santa  Rosalia,  and  other  points  on  the  peninsula  of  Lower  California 
across  the  Gulf  of  California.  The  work  is  in  charge  of  Otto  Scheller, 
an  engineer  of  Berlin,  Germany.    The  Slaby  system  will  be  used. 


ELECTRIC  BILLIARDS.— A  cable  dispatch  from  Paris  of  De- 
cember 13  says:  The  very  latest  thing  in  Paris  toys  is  an  electric 
billiard  game.  It  is  played  on  a  diminutive  table,  which  can  be  folded 
up  into  the  size  of  a  small  workbox.  The  balls  are  made  of  com- 
pressed pitch.  The  cue  is  a  penholder  with  a  cork  disc  at  the  end. 
forming  a  small  mallet.  The  cue  is  chemically  prepared.  In  the 
center  of  the  table  is  a  plate  formed  of  any  material  which  can  be 
easily  electrified.  The  game  consists  in  attempting  to  make  caroms 
by  counteracting  the  electric  influence  behind  the  tiny  balls.  A 
practical  player  may  run  up  a  series  of  caroms,  but  a  novice  will  find 
it  not  at  all  easy.    The  game  is  fully  entitled  to  be  called  one  of  skill. 


MARCONI  AT  GLACE  BAY.— A  special  telegram  from  Halifax. 
N. ,S..  of  December  13  says:  The  Glace  Bay  Gazette  published  a 
very  pessimistic  article  on  Marconi's  wireless  telegraphy  work  here, 
insinuating  he  has  failed  up  to  date  in  bridging  the  Atlantic  It  is 
understood  the  difficulty  is  due  to  insufficient  power.  Messages  are 
being  exchanged,  but  not  as  successfully  as  had  been  expected,  and  in 
the  hope  of  remedying  this  it  is  rumored  they  are  putting  in  a  lot 
more  storage  batteries.  Marconi  will  not  go  on  the  Carlo  Alberto 
to  Venezuela  if  X\\c  vessel  gets  out  of  the  ice.  but  will  stay  here.  The 
price  of  wireless  stock  ha":  dropped  twenty  points  within  a  month. 
Insiders  are  optimistic  that  the  system  will  be  on  a  commercial 
footing  by  Christmas  day.  and  account  for  the  present  rumors  by 
Marconi's  aversion  to  giving  out  any  news  until  he  has  his  plant 
thoroughly  equipped  and  is  ready  to  take  the  public  into  his  confi- 
dence. Mr.  Marconi,  in  reply  to  inquiry  regarding  the  statement 
ptiblished  in  the  Glace  Bay  newspaper  says:  "I  do  not  consider  it 
worth  while  to  notice  such  apparently  wilful  misstatements  as  those 
referred  to  claiming  that  I  had  met  with  failure.  They  are  an  entire 
fabrication  "  In  the  meantime,  the  Carlo  Alberto,  the  Italian  war- 
ship placed  at  Mr.  Marconi's  disposal  by  the  King  of  Italy,  has  been 
dispatched  to  Venezuela  to  press  Italian  claims  in  that  quaiter. 


December  20,  1902. 


ELECTRICAL    WORLD     and    ENGINEER. 


1009 


CASTNER  MEMORIAL  TABLET.— A  memorial  tablet  to  the 
late  Hamilton  Y.  Castner  was  unveiled  December  16  in  Havemeyer 
Hall,  Columbia  University.  Mr.  Castner,  who  died  in  iSck?,  was  an 
alumnus  of  the  Columbia  School  of  Mines,  and  the  tablet  erected 
was  provided  from  subscriptions  among  his  large  circle  of  profes- 
sional admirers. 


PARIS  AUTO  SHOPV.— The.  most  important  automobile  exhi- 
bition ever  seen  in  France  is  attracting  a  large  number  of  visitors 
to  the  Grand  Palais,  Paris.  The  show  is  not  only  artistic,  but  is 
striking  testimony  to  the  importance  of  the  industry.  A  car  which 
attracts  much  attention  uses  a  combination  of  petroleum  and  elec- 
tricity and  was  made  partly  by  Daimler  and  partly  by  Lohne,  of 
Vienna.  The  power  is  conveyed  directly  to  motors  on  the  front 
wheels  from  a  28-hp  Mercedes  engine,  which  drives  a  dynamo.  The 
advantages  of  this  new  car  are  said  to  be  the  complete  absence  of 
side-slip  and  the  abolition  of  the  chain  and  speed  gear. 


SUBMARINE  BOAT  TESTS.— Tht  board  of  naval  officers  ap- 
pointed to  conduct  the  trials  of  the  submarine  torpedo  boats  Adder 
and  Moccasin  have  submitted  their  report  on  the  Adder  and  recom- 
mended the  acceptance  of  that  vessel  after  certain  defects  and  unfin- 
ished work  are  completed  satisfactorily.  The  board  calls  attention 
to  the  fact  that  although  the  trials  fulfill  the  strict  letter  of  the  con- 
tract, they  do  not  provide  for  any  trial  under  service  conditions  at 
sea,  and  no  prediction  can  be  made  "as  to  her  behavior  in  even  a 
moderate  seaway."  The  report  therefore  recommends  that  when 
the  remaining  vessels  of  this  class  are  tried,  one  of  them  should  be 
given  sea  tests. 


PROPOSED  STATE  LABORATORY.— A  telegram  from  Schen- 
ectady, N.  Y.,  of  December  g  says:  An  important  meeting  of  the 
New  York  State  Electrical  Laboratory  Commission  was  held  here 
yesterday  afternoon.  There  were  present  State  Engineer  Bond, 
Harold  W.  Buck  of  Niagara  Falls ;  C.  P.'  Steinmetz,  of  this  city,  and 
State  Architect  Hines.  Plans  already  submitted  to  the  commission 
were  approved  and  Messrs.  Buck  and  Steinmetz  reported  on  the 
amount  of  space  needed  for  the  electrical  apparatus.  The  cost  of  the 
proposed  buildings  and  equipment  will  be  between  $250,000  and  $300,- 
000.  The  buildings  alone  will  cost  in  the  neighborhood  of  $100,000. 
The  commission  decided  to  make  a  preliminary  draft  of  its  report  to 
be  presented  to  the  Legislature  at  the  next  session  of  that  body. 


A  GREAT  TUNNEL  FRANCHISE.— The  Pennsylvania  Rail- 
road obtained  on  December  16  from  the  New  York  Board  of  Alder- 
men, by  a  vote  of  41  to  36,  the  right  to  tunnel  under  the  Hudson  River 
to  the  Borough  of  Manhattan,  to  the  projected  terminal  of  the  com- 
pany below  Thirty-fourth  Street,  between  Seventh  and  Ninth  Ave- 
imes,  thence  eastward  under  the  East  River  to  the  Borough  of 
Queens,  to  connect  with  the  Long  Island  Railroad  system  recently 
acquired  by  the  Pennsylvania  Company.  The  company  proposes 
to  spend  $50,000,000  on  the  improvement  and  in  return  for  the  fran- 
chise the  company  claims  that  the  people  of  New  York  City  will  be 
given  exceptional  transit  facilities  with  the  aid  of  electricity.  The 
fight  for  the  passage  of  the  tunnel  franchise  has  been  long  and  bitter. 

KANSAS  ASSOCIATION  MEETING.— At  the  recent  meeting 
of  the  Kansas  Gas,  Water  &  Electric  Association,  which  was  well  at- 
tended, Mr.  R.  C.  Maunsell,  of  Topeka,  Kan.,  presented  an  interesting 
paper  on  the  economy  of  adapting  old  central  stations  to  modem 
methods.  Another  interesting  paper  was  read  by  Mr.  S.  W.  Sterrett, 
of  Kansas  City,  Kan.,  enticed  "Why  the  People  Distrust  Gas, 
Water  and  Electric  Companies."  Professor  Lucien  I.  Blake  also 
favored  the  Association  with  a  lecture  on  "Some  Recent  Discov- 
eries in  Electricity."  The  following  officers  were  elected:  Presi- 
dent, Jesse  Shaw,  Topeka,  Kan. ;  first  vice-president,  W.  T.  Soder, 
Emporia,  Kan. ;  second  vice-president,  C.  R.  Maunsell,  Topeka, 
Kan. ;  third  vice-president,  J.  D.  Nicholson,  Newton,  Kan. ;  secre- 
tary and  treasurer,  S.  W.  Sterrett,  Kansas  City,  Kan.;  executive 
committee,  R.  C.  Johnston,  Lee  Riley  and  J.  C.  Nicholson. 


Hale;  treasurer,  H.  G.  Dimick;  auditor,  DeW.  C.  Tanner;  directors, 
W.  J.  Warder,  Jr.,  C.  W.  Whitney,  Albert  Scheible.  The  paper  of 
the  evening  was  by  Capt.  A.  D.  Khotinsky,  on  the  "Early  Develop- 
ment of  European  Incandescent  Lamps."  Capt.  Khotinsky  was  asso- 
ciated with  Jablochkoff  and  Maxim  in  their  pioneer  work  of  thirty 
years  ago.  In  1873,  he  was  awarded  the  Royal  Engineers'  Medal  for 
the  first  practical  incandescent  lamp.  His  paper  was  an  interesting 
review  of  some  of  the  inside  history  of  the  early  work  on  the  incan- 
descent lamp  in  Europe.  The  next  meeting  of  the  association  will 
be  Friday  evening,  January  16,  1903,  at  which  time  a  lecture  will  be 
given  by  H.  M.  Brinckerhoff,  on  "Third-Rail  Electric  Railway 
Systems." 


POTASSIUM  CYANIDE  FROM  AIR.— Prol  Edmund  O'Neill, 
of  the  chemistry  department  of  the  University  of  California,  declares 
that  he  can  produce  potassium  cyanide  from  the  atmosphere  at  less 
than  half  its  present  cost.  If  he  succeeds  this  will  reduce  the  hea%-y 
cost  of  treating  gold  ore.  Using  simple  apparatus,  gas  of  petroleum 
or  coal  is  mingled  with  the  atmosphere,  which  is  four-fifths  nitrogen. 
Subject  to  the  influence  of  an  electric  arc,  the  resultant  is  hydro- 
cyanic acid.  This,  when  treated  with  potash,  rapidly  yields  potassium 
cyanide.  The  cost  of  materials  is  small  and  the  requisite  energy  to 
produce  the  combination  is  also  inexpensive.  The  process  of  pro- 
ducing potassium  cyanide  is,  it  is  said,  now  so  expensive  that  more 
than  $2,000,000  is  spent  annually  on  imports  of  the  chemical.  Its 
use  is  so  general  that  besides  the  amount  imported  eighteen  factories 
in  this  country  turn  out  large  amounts  of  it  yearly.  Prof.  O'Neill 
says  he  can  produce  it  for  five  cents  a  pound.  Under  old  methods 
it  costs  25  cents  a  pound. 


CABLES  IN  THE  PACIFIC— Tht  Pacific  cable,  in  connection 
with  the  Canadian  Pacific  telegraph  lines,  was  opened  for  business 
on  December  8.  The  Commercial  Pacific  Cable  Company  has  filed 
with  the  Secretary  of  State  of  New  York  an  amended  certificate  of 
incorporation  covering  extension  of  its  lines  from  Manila  to 
Shanghai.  The  company  has  a  New  York  charter.  The  American 
shore  end  of  the  Commercial  Pacific  cable  was  successfully  laid  on 
Sunday  last,  December  14,  at  Ocean  Beach,  near  San  Francisco,  in 
the  presence  of  thousands  of  spectators.  Among  those  present  on 
this  interesting  occasion  were  President  Clarence  Mackay,  George 
G.  Ward  and  other  officers  of  the  cable  company.  Governor  Gage, 
of  California ;  Mayor  Schmitz,  of  San  Francisco,  and  a  distinguished 
party  of  guests.  Governor  Gage  delivered  an  address,  and  his  lit- 
tle daughter  Lucille  christened  the  splicing  of  the  cable.  The  cable 
steamer  Silvertown  is  now  on  her  way  to  Honolulu,  paying  out 
the  cable  as  she  goes  along. 


Letter  to  the  Editors. 


The  Size  of  Atoms. 


THE  CHICAGO  ELECTRICAL  ASSOCIATION  elected  officers 
for  next  year  at  its  meeting  December  5 :  For  president.  Prof.  P.  B. 
Woodworth ;    vice-president,    Peter   Junkersfeid ;    secretary,   W.    B. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  I  am  obliged  for  your  comments  (in  issue  of  November  22) 
on  my  paper  on  the  size  of  atoms  before  the  Physical  Society  of 
London,  and  particularly  for  the  sight  of  that  blessed  word  "bicron." 
Bicron  is  good.  Its  rhythm  would  place  it  in  two-time  measure;  but 
what  will  the  philologists  say?  My  slight  upon  the  diameter  of  the 
sun  will  surely  merit  a  lighter  sentence.  You  seem  to  have  acted 
from  malice  prepense,  while  I  was  chained  down  to  hard  and  fast 
figures. 

It  is  easy  to  understand  that  on  your  side  there  may  be  some 
objection  to  atoms  being  rather  'mall,  but  not  that  anything  can  be 
too  big,  not  even  the  necessary  sphere  of  i.ooo  sun  diameters.  We 
are  not  on  familiar  terms  with  the  sun  over  here,  but  as  a  matter  of 
ethics  I  think  his  personality  might  have  been  kept  out  of  the  question. 

Why  should  I  not  take  "convenien*-  hj'potheses"  ?  This  quality 
of  convenience  is  an  attribute  of  their  natures — not  my  creation; 
you  see,  I  just  snapped  them  up  unawares  and  caught  them  m  a 
natural  state.  If  an  atom  is  not  a  sphere,  what  is  its  shape?  Fur- 
ther, if  we  put  a  number  of  apples  in  a  bushel  measure,  we  predicate 
contact  at  their  adjacent  surfaces.  Who  says  there  is  one  set  of 
physical  laws  for  things  large,  and  another  set  for  things  small? 
What  happens  to  the  unlucky  mass  which  is  neither  large  nor  small? 
Does  he  work  "on  his  own"? 

I   carefully   guarded   myself  against   the   equality   in   size  of  the 
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hydroxel  and  hydrogen  ions.  The  authors  lead  me  to  believe  that 
this  i«  so,  though  they  do  not  say  so  in  so  many  words.  This  equality 
wag  hypothecated  to  remove  from  discussion  a  question  which  I 
propose  dealing  with  in  a  subsequent  paper.  But  whatever  values  we 
can  reatonably  attach  to  the  elements  of  the  problem,  the  result  will 
be  varied  within  very  narrow  limits  only.  I  expressly  stated  in  my 
paper  that  pending  agreement  on  the  value  of  the  constants,  the 
figure  found,  U4J4  millions  to  the  linear  cm,  was  to  be  regarded  as 
approximate  only. 

In  the  course  of  the  discussion — I  quote  (in  first  person) — from  the 
official  report  of  the  paper  in  Nature — Lord  Kelvin  said,  "The  value 
obtained  by  Mr.   Kidout   for   the  diameter  of  the  hydrogen  ion  is 


almost  exartly  one-half  of  that  which  I  have  obtained  for  a  molecule 
of  hydrogen.  The  fact  might  be  a  coincidence.  I  have  dealt  with  a 
sphere  which  would  have  the  same  effect  as  a  double  atom  of  hydro- 
gen. While  avoiding  the  assumption  that  atoms  are  hard  and 
spherical,  it  is  usual  to  treat  them  as  such  for  the  purposes  of  cal- 
culation." 

What  makes  the  coincidence  the  more  remarkable  is  the  fact  that 
at  the  time  I  was  not  aware  of  Lord  Kelvin's  latest  mathematical 
investigation,  upon  which  his  remarks  were  based. 

You  say  in  conclusion  that  the  end  is  not  in  sight.  This  is  welcome. 
It  gives  us  prospect  of  many  pleasant  encounters  in  the  future. 

Cl.\pham,  Lo.vdon,  England.  H.  V.  Ridout. 
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Dynamos.  Motors  anu  Transformcks. 

Design  of  Direct-Current  Dynamos. — Mavor. — His  presidential 
address  to  the  Glasgow  Local  Section  of  the  (Brit.)  Inst.  Elec.  Eng. 
In  a  former  paper  he  had  suggested  that  the  essential  part  of  the 
dynamo  i-s  the  region  occupied  by  the  armature  conductors  in  the 
magnetic  field,  and  proposed  the  name  "active  belt"  for  this  region 
which  is  bounded  by  the  principal  surface  of  the  armature,  the 
surface  of  the  core  at  the  bottom  of  the  slots,  and  the  ends  of  the 
core.  He  pointed  out  that  an  examination  of  the  dynamo  in  terms 
of  the  energy  generated  in  this  active  belt  shows  that  machines 
of  widely  varying  size,  output  and  speed,  give  a  remarkably  con- 
stant value  in  watts  generated  per  cubic  centimeter  of  active  belt 
at  unit  velocity  in  unit  field.  S.  P.  Thompson  later  confirmed  this 
fiom  calculations  of  a  large  number  of  machines.  5  ergs  per  second, 
or  0.000,000,5  watt  per  cb.  cm.  at  unit  velocity  in  unit  field  may 
be  c«»«mtcd  on  as  a  safe  load.  The  application  of  this  incTliod  to 
niachincs  of  smaller  size  has,  however,  shown  that  this  value  must 
be  subjicled  to  considerable  modification,  the  reason  being  that  in 
the  smaller  machines  the  losses  in  the  armature  are  relatively  more 
important  than  in  the  larger  sizes.  In  machines  with  armatures 
24  in.  in  diameter  and  upward.s,  it  appears  that  the  output  may  safely 
be  given  in  watts  per  revolution,  i.  e.,  a  given  carcass  will  give  an 
output  directly  or  nearly  directly  proportional  to  the  speed  of  rotation 
of  the  armature.  Me  calls  attention  to  the  rapidly  increasing  market 
for  smaller  machines  and  the  special  points  to  be  taken  into  consid- 
eration in  their  design.  He  discusses  at  length  the  limit  set  by 
the  lenipcratiirc  rise;  it  is  customary  to  specify  this  rise  at  70  to  (>o° 
F.  above  the  tcmpcr.nturc  of  the  surrounding  air;  but  on  small  ma 
chines  this  is  an  exceedingly  uncertain  standard.  Me  gives  a  for- 
nujla  for  the  total  watts  generated  in  the  winding  of  a  dynamo  or 
absorbed  in  the  winding  of  a  motor  armature.  It  shows  that  the 
total  output  of  the  armature  varies  as  the  square  root  of  the  loss  in 
the  winding  and  directly  as  the  speed.  If  the  loss  in  the  winding 
be  relatively  small,  the  output  will,  for  practical  purposes,  vary 
directly  with  the  speed;  this  is  the  case  in  large  machines;  in  small 
armatures,  on  the  other  hand,  the  winding  loss  is  relatively  large; 
he  treats  this  case  graphically  and  shows  that  for  every  machine 
there  is  a  maximum  possible  output  for  a  given  rise  of  temperature, 
and  this  maximum  is  at  a  definite  speed  of  rotation.  The  conditions 
may  be  changed  by  various  means;  for  low  speed  the  total  watts  and 
the  rftirirncy  are  greater  with  a  deep  slot  and  high  inductions  The 
ratio  between  the  iron  and  the  copper  can  be  adjusted  to  suit  the 
conditions  of  work  to  which  the  motor  is  likely  to  be  subiectcd.  If. 
for  rj.ample.  it  has  to  run  constantly  wiih  a  varying  load  from  an 
outside  supply,  paid  for  by  meter,  the  iron  losses  should  be  kept  low 
and  the  copper  losses  high,  whereas  if  the  machine  is  to  run  at  full 
load  It  shnjild  be  desijined  to  give  the  output  under  the  most  favorable 
conditions  of  combined  iron  and  copper  Ios«:rs ;  attention  to  this 
point  results  in  a  very  considerable  saving  in  cost  of  working.  In- 
ci ease  of  core  induction,  slot  depth,  air-sp.icc  induction,  and  tooth 
induction,  all  have  the  same  effect  upon  the  output  curve  of  a  ma- 
chine as  increase  in  speed,  and  increase  in  slot  depth  produces  by 
far  the  most  conspicuous  change.  The  iron  losses  decreasing  with 
decrease  in  slot  depth,  a  point  is  reached  when  the  slot  becomes  too 
shallow  to  hold  the  wire,  and  a  limit  is  reached  in  this  direction :  if 


the  wire  be  outside  the  slot,  the  ri.ik  of  eddy  current  loss  must  be 
taken  into  account ;  he  is  not  in  favor  of  enclosed  machines.  He 
finally  gives  a  diagram  showing  the  difference  in  output  obtained 
with  different  design  and  maximum  output  obtainable  from  a  given 
carcass  at   /aricus  speeds. — Lond.  Elec,  November  14. 

Murdoch  and  Mavor. — A  communication  by  Murdoch  on  the 
hysteresis  loss  in  armatures,  and  Mavor's  reply. — Lond.  Elec.,  No- 
vember 28. 

Calculation  of  Direct-Current  Machines. — Kurroui. — .^n  article  in 
which  he  points  out  that  the  design  of  cheap  and  good  machines 
requires  the  utmost  attention  to  the  danger  concerning  the  details  of 
the  process  of  commutation;  the  e.m.f.  of  self-induction  of  machines 
is  to  be  measured  and  in  each  case  one  should  consider  which  value 
it  may  have.  For  this  purpose  he  uses  tables  for  the  magnetic  con- 
ductivity of  the  magnetic  circuit  which  may  easily  be  obtained  by 
calculation  and  measurements.  After  the  ends  of  a  coil  were  sep- 
arated from  the  commutator,  the  resistance  was  measured  by  deter- 
mination of  current  and  e.m.f.  with  direct-current,  and  afterwards 
the  impedance  with  alternating  current  of  50  periods ;  for  these 
tests  the  armature  is  removed  from  the  magnetic  field.  He  gives  a 
table  showing  the  results  of  such  a  test :  by  gradually  enlarging 
such  a  table,  one  soon  gets  enough  material  for  determining  the 
self-induction  for  all  existing  slot  dimensions:  the  proper  choice 
of  this  value  is  the  most  important  point  of  the  calculation.  For 
large  machines  with  550  volts  between  the  termiifftls.  Parshall  and 
Ilnbart  give  this  value  at  8  volts,  while  Rothert  considers  4  volts 
to  be  the  normal  value  for  similar  machines.  With  the  latter  value 
(he  author  has  obtained  good  results  for  machines  of  small  and 
medium  size.  It  is  necessary  to  hold  the  self-induction  within  mod- 
erate limits  and  to  leave  a  part  of  the  commutation  work  to  the 
brush  resistance;  this  part  can  naturally  be  the  greater,  the  greater 
the  voltage  loss  due  to  brush  resistance.  He  recommends  the  fol- 
lowing steps  in  choosing  the  dimensions  of  the  armature :  Determine 
approximately  the  dimensions  from  the  usual  formulas ;  then  choose 
the  magnetic  flux  and  number  of  turns;  determine  the  magnetic  con- 
ductivity of  the  slots  with  the  aid  of  the  above  empirical  tables; 
rnjculate  the  self-induction  and  then  change  accordingly  the  number 
of  turns  and  the  dimensions:  calctilate  again  with  the  new  dimen- 
sions, and  definitely  choose  the  self-induction  with  regard  to  the 
coil  resistance  and  especially  the  brush  resistance. — Elek.  Zeit.. 
November  27. 

REFERENCE. 

Commutation  —RoTHrxir. — The  first  parts  of  a  full  illustrated 
English  translation  of  his  German  article  on  the  theory  of  commu- 
tation.--T^nd.  Elec.  Eng..  Xovember  14.  21. 

Lights  and  Lighting. 

Mercury  l'af<or  Laml>. — .\rons. — .\  communication  referring  to 
some  points  in  an  article  by  Recklinghausen  on  the  Cooper-Hewitt 
lamp.  The  author  claims  that  water  cooling  does  not  increase,  but 
decreases  considerably  the  danger  of  breaking.  In  his  own  inves- 
tigations (made  with  the  mercury  vapor  lamp  several  years  ago)  he 
fully  recognized  the  great  importance  of  the  density  of  the  mercun.- 
vapor.     The  relatively  large  resi-^tance  required  can  be  diminished 
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if  several  lamps  arc  used  in  series,  lie  protests  against  considering,' 
"certain  devices  as  the  property  of  Hewitt,"  as  he  would  like  to  hold 
the  mercury  lamp  open  to  improvements  without  hindrance;  it  is  for 
this  reason  that  he  himself  did  not  take  a  patent  for  the  underlying 
principle,  namely  a  mercury  vapor  arc  in  a  complete  vacuum.  He 
says  that  the  lighting  by  a  shock  of  high  potential  has  been  used 
for  a  long  time,  probably  first  by  Herschel,  in  1840;  Arons  also  used 
it.  The  introduction  of  a  positive  iron  electrode  is  not  due  to  Hewitt ; 
Arons  used  it.  He  finally  adds  that  he  docs  not  want  to  belittle 
Hewitt's  merit,  but  wishes  to  insure  freedom  to  other  experiments. — 
Lick.  Zcit.,  October  23. 

Power. 

French  Poivcr  Transmission. — An  extremely  long  and  profusely 
illustrated  article  on  the  hydro-electric  plant  near  Grenoble,  which 
supplies  many  plants  along  the  industrial  valleys  of  the  Eure  and 
the  Morge.  The  plant  contains  five  turbine-driven  alternators,  each 
of  1,350  hp,  and  two  150-hp  sets  for  exciting.  The  alternators  gen- 
erate three-phase  currents  at  3,000  volts,  the  voltage  being  raised 
to  26,000  for  transmission.  Induction  motors  are  used  by  the  con- 
sumers at  various  voltages,  according  to  the  special  conditions.  The 
price  of  the  hp-year  is  150  francs  ($30)  for  a  day  of  24  hours  and 
125  francs  ($25)  for  a  day  of  12  hours. — L'Ind.  Elec,  November  10. 

French  Water  power. — An  article  illustrated  by  maps,  on  projects 
of  utilizing  the  hydraulic  power  of  the  upper  Drac  River  in  the 
French  Alps,  where  there  are  several  available  falls.  The  Pon- 
sonnas  fall  is  discussed  at  some  length  and  it  is  estimated  that  the 
development  of  20,000  hp  would  cost  about  2,000,000  francs,  or  no 
francs  {%22)  per  hp,  if  10  per  cent,  is  allowed  for  unexpected  ex- 
penses. If  only  9,000  hp  are  first  developed,  the  expenses  are  reduced 
to  1,650,000  francs,  i.  e.,  200  francs  ($40)  per  hp,  and  the  final  de- 
velopment of  the  total  power  would  require  550,000  francs,  or  55 
francs  ($11)  per  hp,  including  the  10  per  cent,  for  unexpected  ex- 
penses.— L'Eclairage  Elec,  October  18. 

Mexico. — Bratman. — A  well-illustrated  article  on  the  power  trans- 
mission and  distribution  in  the  valley  of  Mexico.  There  are  five 
hydro-electric  stations  with  a  total  of  19  generating  sets,  each  con- 
sisting of  a  turbine-driven,  225-kw,  440-volt,  2-phase  generator;  22 
transformers  of  225  kw  raise  the  voltage  to  22,000  for  the  transmis- 
sion lines.  In  the  La  Veronica  station  the  voltage  is  reduced  to 
2,600  volts  for  distribution  in  the  City  of  Mexico. — L'Eclairage  Elec, 
November  i. 

Traction. 

Manhattan  Elevated  Raihvay  of  Nezv  York. — An  article  on  the 
rolling  stock  of  this  company,  which  has  1,286  closed  cars  and  96 
open  cars.  Of  the  closed  cars,  850  are  motor  cars ;  none  of  the  trail 
cars  is  equipped  with  motors.  The  standard  train  consists  of  six 
cars,  of  which  the  first,  third,  fourth  and  sixth  are  motor  cars ;  each 
motor  car  is  equipped  with  two  125-hp  motors  controlled  from  the 
front  car;  with  other  lengths  of  trains  there  are  always  two  motor 
cars  for  each  trail  car.  Each  electric  heater  carries  three  coils  which 
are  exactly  alike ;  dififerent  gradations  of  heat  can  be  secured  by 
throwing  one,  two  or  three  coils  into  service.  The  company  is  using 
a  novel  fuse  made  of  a  copper  ribbon  7^  in.  long,  1%  i".  wide  and  10 
mils  thick;  it  has  a  hole  in  the  middle  14  in.  in  diameter  and  carries 
about  300  amperes  The  chief  point  in  favor  of  a  fuse  of  this  kind  is 
that  it  is  absolutely  reliable,  and  when  it  burns  away  only  a  very 
small  part  of  the  fuse  burns,  as  the  ribbon  is  flexible  and  the  ends 
turn  themselves  back.  A  novel  feature  of  the  wheel  on  the  motor 
truck  is  the  extended  hub  on  which  the  solid  steel  gear  is  pressed. 
In  this  way  all  tendency  of  the  motor  to  break  the  axle  by  torsional 
strain  is  removed.  Another  novel  feature  of  the  equipment  is  the 
device  for  cleaning  the  sleet  ofif  of  the  third  rail,  which  is  a  very 
important  problem  on  third-rail  railways.  Each  car  is  equipped  with 
four  steel  brushes  which  are  pressed  down  on  the  track  by  pneumatic 
means  by  the  movement  of  a  valve  in  the  motorman's  cab. — St.  R'y 
Jour.,  December  6  and  Int.  Ed.,  December. 

Worcester  &  Southhridge  Street  Railway. — A  description  of  this 
road,  which  is  one  of  the  latest  high-speed  roads  completed  in  New 
England,  and  connects  the  cities  of  Worcester  and  Southhridge, 
Mass.  At  the  ends  cunent  is  supplied  from  rotary  sub-stations  to 
the  trolley  wire.  The  transmission  is  at  11,000  volts,  the  power  station 
being  situated  near  the  center  of  the  road.  The  generators  are  double- 
current  machines  supplying  both  direct  current  at  555  volts  and 
alternating  current  at  355  volts,  approximately.  They  are  of  400  kw 
capacity,  having  a  speed  of  115  r.p.in,  giving  3,000  alternations  per 


minute.  The  generators  have  given  excellent  satisfaction  in  this 
I»iant,  it  being  possible  to  take  nearly  the  total  capacity  of  the  machine 
from  either  the  collector  rings  of  the  alternating-current  side  or  the 
commutator  of  the  direct-current  side.  There  are  two  sub-stations, 
one  at  the  Southhridge  end  of  the  line  and  the  other  at  North  Oxford 
near  Worcester.  These  are  equipped  with  six  75-kw,  oil-cooled, 
step-down  transformers,  and  two  200-kw  rotary  converters.  Each 
car  is  equipped  with  four  35-hp  motors. — St.  R'y  Jour.,  December  6 
and  Int.  Ed.,  December. 

Farts. — \n  article  giving  some  notes  on  heavy  electric  traction 
in  PariF.  Particulars  are  first  given  of  the  locomotives  and  third 
rail  used  by  the  Paris-Orleans  Raihvay  on  a  section  4  km  in  length 
between  the  Austerlitz  station  and  the  Quai  d'Orsay  station  in  Paris. 
The  locomotives  weigh  49  tons  each,  and  each  is  equipped  with 
four  motors.  The  shoe  is  made  of  a  lower  wearing  part  of  cast 
iron  and  an  upper  part  of  steel  riveted  to  the  lower  part.  The  third 
rail  is  protected  by  a  wooden  guard.  Insulators  of  beechwood  which 
Iiave  been  dipped  in  asphalt  are  used.  The  overhead  conductor  used 
in  stations,  track  yards  and  other  points  where  the  insulation  of  the 
third  rail  is  not  considered  desirable  is  illustrated :  Some  partic- 
ulars are  also  given  of  the  Paris- Versailles  line  owned  by  the  Western 
Railway  Company  of  France.  This  company  made  some  experiments 
at  first  with  compressed-air  locomotives  and  then  with  electric  loco- 
motives. The  latter  are  somewhat  curious  in  construction,  as  the 
armature  is  supported  on  a  hollow  shaft,  which  is  spring-supported 
from  the  car  wheels.  In  some  cases  the  motors  are  geared  and  in 
other  cases  gearless  motors  were  used.  The  locomotives  proved  to 
bo  cumbersome  and  inefficient  and  the  multiple-unit  system  is  now  in 
use. — St.  R'y  Jour.,  November  15,  and  Int.  Ed.,  December. 

Third-rail  Traction  in  Italy. — A  description  of  the  power  station 
and  third-rail  system  of  the  railway  between  Milan  and  Porto  Ceresio. 
in  Italy.  The  company  is  planning  to  operate  its  line  by  "water  power, 
but  in  the  meantime  has  installed  a  steam  plant.  The  third  rail  is  of 
the  Vignole  type  weighing  45  kg  per  meter  and  bonded  with  flexible 
copper  bonds  of  200  sq.  mm  section.  The  shoe  is  of  a  novel  type 
and  has  a  very  broad  bearing  surface,  317  mm  x  254  mm,  to  clear  a 
vi'ooden  guard  which  is  placed  over  the  third  rail  in  the  switch  yards 
and  at  the  stations;  this  guard  is  shown  in  one  of  the  photographic 
views. — St.  R'y  Jour.,  December  6,  and  Int.  Ed.,  December. 

Three-Phase  Motors  for  Traction. — Niethammer. — A  communi- 
cation in  which  he  claims  that  the  polyphase  induction  motor  with 
the  ordinary  connections  heats  with  repeated  starting  more  than  a 
direct-current  series  motor  in  the  same  space ;  or  in  other  words, 
given  a  direct-current  locomotive  built  with  so  greatly  intermittent 
service  that  its  rationally  chosen  direct-current  motors  become  ver>- 
b.ot  (150°  C.  and  more)  ;  if  polyphase  induction  motors  would  be  in- 
troduced instead,  they  heat  still  more,  if  no  artificial  means  for  cooling 
arc  applied.  He  says,  however,  that  he  does  not  claim  that  the  induc- 
tion motor  is  generally  inadvisable  for  traction. — Elck.  Zcit..  No- 
vember 27. 

Ward  Leonard  Siiigle-PIiasc  Traction  Syston. — Geipel  .\nd  L.\n"ge. 
— A  communication  in  reply  to  some  critical  editorial  remarks  re- 
cently noticed  in  the  Digest.  The  Ward  Leonard  system  provides 
for  delivering  the  necessary  current  at  a  low  voltage  without  any 
resistance  in  the  main  current,  to  do  which  it  uses  only  a  small  cur- 
rent at  the  full  voltage;  the  power  required  by  the  motors  at  the 
moment  of  starting  is  therefore  small.  They  deny  that  the  question 
is  entirely  one  of  fluctuation  of  power.  With  the  Ward  Leonard 
system  the  current  rises  gradually  to  a  maximum  shortly  after  start- 
ing and  then  falls  gradually  to  the  value  required  at  full  speed. — Lond. 
Elec,  November  28. 

REFERENCES. 

Polypliasc  Transmission  of  Traction. — An  editorial  on  overdoing  a 
good  thing.  A  note  of  warning  is  sounded  that  polyphase  transmis- 
sion w'th  converter  sub-station  is  being  installed  in  many  cases  where 
two  or  more  direct-current  stations  can  be  operated  cheaper. — St. 
R'y  Jour.,  November  29. 

Overhead  Wire. — Harvev. — .\n  article  on  the  proper  construction, 
inspection  and  treatment  of  the  overhead  wires  for  trainwavs. — Lond. 
Elec.  Rev.,  November  28. 

Railway  Working. — Tables  showing  the  performance  of  the  trains 
on  the  Liverpool  Overhead  Electric  Railway.  A  diagram  gives  the 
current  curve  for  acceleration  of  trains  on  this  line  under  working 
condition. — Elec.  Rev..  November  28. 


ELECTRICAL    WORLD    and     ENGINEER. 


Vol.  XL,  No.  25. 


Itaiiviay  b\iinals.—.\  long  and  well-iiiusiratcd  description  of  the 
"Crewe"  system  of  railway  signalling.— Lend.  Elec.  Rev..  Novem- 
ber 28. 

Wires,  Wiring  and  Condlits. 

eepxrence. 

iv  irin£.— voiGT.— An  illustrated  description  of  some  apparatus 
to  be  used  in  the  wiring  of  house  installations  for  the  purpose  of 
maintaining  a  good  insulation  resistance  against  the  earth.— £/^*. 
Zeit.,  October  23. 

Electro-Physics  and  Magnetism. 

Radio-Activity  Apparatus.— ILi^rtM.  and  GtiTEL.— A  description  of 
the  apparatus  used  by  them  for  studying  the  radio-activity  of  the 
almf-f^pliere  in  places  removed  from  physical  or  meteorological  lab- 
oratories In  these  measurements  it  is  necessary  to  maintain  the 
body  to  be  "activated"  for  several  hours  at  a  negative  potential  of 
several  thousand  volts.  To  save  the  use  of  an  induction  coil  or 
mflucnce  machine  for  this  purpose,  they  substitute  a  dry  pile  of  6,000 
couples  arranged  in  30  sets  of  75  volts  each,  strung  on  ebonite  rods. 
and  enclosed  in  a  metal  case.  Whin  the  pile  is  not  in  use,  its 
discharge  is  retarded  by  disconnecting  the  sets  and  keeping  the  ap- 
paratus in  a  warm  and  dry  room.  It  is,  of  course,  necessary  to  con- 
trol the  potential  of  the  pile  by  means  of  a  high-potential  electro- 
scope; they  use  a  Braun  electroscope,  but  provide  it  with  amber 
insulation  and  with  an  arrangement  for  drying  the  interior  by  means 
of  sodium.  A  current  cannot  be  taken  from  the  pile,  its  only  function 
being  to  keep  the  conductor  at  a  potential  of  2.000  volts.  The  pile 
will  keep  in  go'ni  working  order  for  several  years  if  properly  treated. 
It  has  been  found  satisfactory  in  the  open  air  as  well  as  in  the  moist 
air  of  cellars  and  caves,  and  can  easily  be  renewed  when  worn  out. — 
Phyi.  Zeit.,  November  15;  abstracted  in  I.ond.  Elec,  November  28. 

REFERENCES. 

Cathode  Wfly/.— Lamotte. — An  illustrated  article  describing  c.\- 
perimrnts  on  the  production  of  cathode  rays  by  ultraviolet  rays. — 
L'liclaxrage  Elec,  November  i. 

I'ropagatioH  of  Rbntgcn  Rays. — Rlondlot. — A  translation  in  full 
of  his  French  paper  in  which  he  describes  his  experiments  proving 
the  *peed  of  propaj^ation  of  Rontgcn  rays  to  be  equal  to  that  of 
Hertzian  waves  or  light. — Lond.  Elec,  November  21. 

A  supplementary  no<e  in  which  he  quotes  some  further  experi- 
ments in  support  of  his  conclusion  that  Rontgcn  rays  are  propagated 
with  the  velocity  of  light. — Comptcs  Rrndus.  November  10;  ab- 
stracted in  Ix>nd.  Elec,  November  28 

Influence  of  Metallic  Screens  upon  (  iiumcu-  Kays. — Des  Gjndres. 
— An  account  of  experiments  in  which  he  found  that  when  cathode 
rayn  penetrate  a  thin  metallic  membrane  like  a  Lcnard  "window" 
they  lose  in  speed. — I'liys.  Zeit..  November  15:  abstracted  in  Lond. 
Elec,  November  28. 

Electro-chemistry  and  Batteries. 

I  hallium  Storage  Battery. — Marsh. — An  article  on  a  new  storage 
battery  which  is  interesting  from  a  theoretical  point  of  view,  al- 
though the  author  docs  not  believe  it  to  be  suitable  for  commercial 
use  .After  discussing  the  chemistry  of  thallium,  he  describes  the 
preparation  of  the  cell  as  follows:  A  cell  containing  sheet  iron 
electrodes  is  filled  with  a  dilute  solution  of  thallous  oxide,  which  is 
soluble  in  water,  to  which  some  potassium  hydroxide  is  added  to 
increase  the  conductivity.  If  a  current  is  then  sent  through  the 
cell,  spongy  thallium  is  deposited  on  ihc  cathode  and  ihallic  oxide 
in  a  hard  black  coating  on  the  anode ;  neither  of  these  is  soluble  in 
the  rem.iining  solution.  This  represents  the  charged  cell,  ntiring 
discharge  the  thallium  and  thallic  oxide  arc  changed  hack  into 
thallous  oxide.  An  interesting  comparison  is  given  between  the 
principal  features  of  the  thallium  cell  and  the  lead  cell.  Thallium 
is  very  expensive,  but  this  would  not  necessarily  be  prohibition  for 
it.<  tise  in  storage  batteric-.  The  principal  difficulty  seems  to  be 
that  during  charging  it  is  very  difficult  to  obtain  compact,  evenly 
distributed  and  adherent  deposits.  The  cell  is  discussed  in  a  sep- 
arate editorial  in  which  it  is  said  that  the  solubility  of  an  elccfrode 
may  cause  the  faihire  of  a  battery  for  two  reasons  The  first 
refers  to  halteries  with  electrodes  of  two  metals,  if  the  electrode 
which  is  the  cathode  during  discharge  is  soluble  in  the  electrolyte, 
then  its  material  may  be  deposited  on  the  other  electrode  with  re- 
sulting local  action.  The  other  reason  why  soluble  electrodes  are 
unsuitable  for  b.ittery  practice  is  that  in  charging  it  is  impossible  to 
obt.iin   compact,    evenly  distributed    and   adherent   deposits,   as   has 


been  conclusively  proved  in  practice  with  the  lead  zinc  accumulator. 
— Electrochem.  Ind.,  November. 

Electrolysis  of  Fused  Caustic  Potash. — Le  Blanc  and  Erode.— 
An  account  01  some  experiments  in  which  they  continued  their 
investigation  of  the  electrolysis  of  fused  soda  and  potash,  recently 
noticed  in  the  Digest.  From  their  experiments  they  conclude  with 
positivcness  that  it  is  impossible  that  by  Caslners  process  in  the 
presence  of  air,  metallic  potassium  can  be  produced  from  pure,  fused 
caustic  potash,  on  an  industrial  scale.  They  think  that  Castner 
probably  worked  with  fused  caustic  soda  only,  and  that  the  impos- 
sibility of  the  production  of  metallic  potassium  by  Castner's  pro- 
cess is  due  to  the  fact  that  metallic  potassium  at  that  temperature 
is  easily  oxidized.— Zrif.  /.  Elektrochemie,  October  22,. 

Electrolytic  Bleaching. — An  illustrated  description  of  a  new  ap- 
paratus for  producing  bleaching  liquids,  the  chief  advantages  of 
which  are  said  to  be  cheapness  of  the  product  and  simplicity.  The 
salt  solution  flows  down  a  sort  of  step-to-step  arrangement  of  cells 
and  at  each  step  the  electric  current  flows  through  it  The  action 
of  the  new  apparatus  is  said  to  be  based  primarily  upon  the  fact 
that  the  salt  solution  is  divided  into  thin  liquid  threads  subjected 
to  the  action  of  the  current — Elcktrochem.  Zeit.,  October. 

Electric  Furnace  Processes. — Danneel. — Besides  the  processes 
already  noticed  in  the  Digest,  the  following,  which  have  been  worked 
out  in  the  metallurgical  laboratory  of  the  Institute  of  Technology 
of  Aix-la-Chapelle.  are  discussed.  Preliminary  experiments  on  the 
production  of  chromium,  free  from  carbon,  from  chronic  oxide, 
aluminium  oxide,  and  carbon.  Experiments  of  Stockem  for  pro- 
ducing cerium  by  electrolysis,  the  object  being  to  utilize  the  waste 
materials  of  the  gas  incandescent  lamp  manufacture;  cerium  is 
best  obtained  from  the  fused  chlorides,  free  from  water ;  less  favor- 
able results  are  obtained  with  the  reduction  of  the  oxide ;  by  the 
Goldschmidt  reduction  process  cerium  could  not  be  obtained.  Some 
experiments  by  Borchers  and  Dorsemagen  on  the  preparation  of  red 
lead  or  minium  from  lead  peroxide  and  lead  o.xide.  Some  notes 
on  nickel  refining,  the  modern  "tops  and  bottoms"  process  being 
represented  diagrammatically. — Zeit.  f.  Elektrochemie.  September  25, 
(See  this  issue  Electrical  World  and  Engineer,  p.  1002.) 

Maxwell's  Theory  and  Electrolysis. — Platner. — The  conclusion 
ot  his  mathematical  article  on  Maxwell's  theory  of  electricity  and  its 
importance  for  the  theory  of  electrolysis.  He  arrives  at  what  he 
believes  to  be  a  sufficient  basis  for  the  explanation  of  electrolytic 
phenomena  without  the  use  of  any  "fantastic  hypothesis." — Elck- 
trochem. Zeit..  September. 

references. 

Sault  Stc.  Marie. — J.  W.  Richards. — .\n  illustrated  article  on  the 
present  situation  and  the  prospects  of  electrochemical  industries  at 
Sault  Ste.  Marie,  with  a  detailed  description  and  critical  discussion 
of  the  Rhodin  process  of  clectrolyzing  a  sodium  chloride  solution 
for  the  production  of  caustic  soda  and  bleaching  powder. — Electro- 
chem. Ind.,  November. 

Loit"  Temperature  Researches. — Dew  ar. — The  first  part  of  his 
presidential  address  to  the  Brit.  Assn.  This  part  deals  with  the 
history  of  the  researches  on  the  absolute  zero  point  of  temperature, 
the  liquefaction  of  gases  and  continuity  of  state,  and  liquid  hydrogen 
and  helium.  The  importance  of  the  subject  for  electrochemistry 
and  physical  chemistry  in  general  is  discussed  in  an  editorial — 
F.lcctrochcm.   hid.,  November. 

Storage  Batteries. — A  continuation  of  a  long  serial  on  chemical 
and  metallurgical  industries  at  the  Dusscldorf  Exposition,  deals  with 
electro-chemical  exhibits  which  were  confined  to  storage  batteries : 
those  exhibited  by  various  German  firms  are  described. — Lond. 
Eng'ing.  October  17. 

0.ridation  and  Reduction  Processes. — Bodlaender. — .\  long  con- 
tribution to  the  theory  of  some  technical  reduction  and  oxidation 
processes.  It  seems  to  contain  very  valuable  figures,  but  cannot 
be  abstracted.  ,\t  the  end  of  the  article  the  author  gives  the  most 
important  interpolation  formulas  for  the  free  formation  energies, 
relating  to  the  oxidation  of  various  substances. — Zeit.  f.  Electro- 
chemie.  October  30. 

German  Elekfrochemical  Patents. — An  article  giving  some  sta- 
tistical data  on  the  work  of  the  German  Patent  Office  in  electro- 
chemistry during  the  last  ten  years, — Elcktrochem.  Zeit..  October. 

Pioneers  of  Electrochemistry. — The  third  part  of  this  serial  gives 
an  account  with  portrait  of  the  life  and  work  of  E.  G  .\chrson. — 
Elccyrochtm.  Ind..  November. 
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Units,  Measurements  and  Instruments. 

Determining  the  Efficiency  of  a  Dynamo. — Ashworth. — An  illus- 
trated article  on  the  following  method  for  determining  the  mechan- 
ical power  supplied  to  the  generator  from  observations  ui  the  rate  of 
change  of  the  rotational  energy  of  the  armature  under  the  conditions 
of  full  load.  The  machine  is  run  at  a  velocity  a  little  higher  than 
the  speed  at  which  the  efficiency  is  required  and  at  which  it  is  yield- 
ing full  output;  the  driving  power  is  then  cut  off  suddenly  and  the 
rate  of  change  of  speed  of  the  armature  is  determined  as  it  slows 
down  past  the  given  speed.  The  rate  of  change  of  angular  velocity 
at  that  speed  measures  the  retarding  forces,  and  hence  the  power 
to  maintain  the  armature  in  rotation.  This  method  may  be  used 
successfully  with  machines  of  the  modern  fly-wheel  type.  For  de- 
termining the  moment  of  inertia  he  plots  two  retardation  curves, 
one  for  the  armature  by  itself  and  the  other  for  the  armature  loaded 
with  a  disc  fly-wheel  of  known  moment  of  inertia.  He  gives  the 
numerical  data  of  a  test  for  determining  the  moment  of  inertia  and 
its  application  for  obtaining  the  efficiency  of  a  dynamo. — Lond.  Elcc. 
Rev.,  November  28. 

REFERENCE. 

Oscillographs. — Blondel. — A  mathematical  article,  illustrated  by 
diagrams,  on  the  theory  of  oscillographs. — L'Eclairage  Elec,  Oc- 
tober 25. 

Telegraphy,  Telephony  and  Signals. 

Transmission  of  Pictures  to  a  Distance. — Dussaud. — A  descrip- 
tion of  a  new  type  of  selenium  cell  for  electric  vision  at  a  distance. 
The  transmitter  consists  of  a  plane  non-conducting  surface  divided 
into  equal  squares  of  5  cm  side.  In  each  of  these  is  placed  a  coil 
formed  of  an  insulating  core,  upon  which  are  wound  two  thin 
copper  wires  covered  with  a  layer  of  selenium  prepared  In  such  a 
way  as  to  give  it  the  maximum  sensitiveness.  One  of  these  wires 
is  traversed  by  a  feeble  current  of  the  order  of  those  in  a  telephone. 
When  the  selenium  is  illuminated  it  acquires  a  conductivity  varying 
with  the  degree  of  brightness,  and  thus  communicates  some  of  the 
current  to  the  second  wire.  This  works  a  relay  and  brings  into 
action  a  lighting  circuit  containing  an  incandescent  lamp  at  the 
receiving  station.  At  the  receiver  there  is  another  surface  divided 
into  squares  and  each  square  contains  an  incandescent  lamp.  These 
lamps,  therefore,  reproduce  the  intensity  of  illumination  at  the  origin. 


Lightning    Arresters.— Vk^vkz.— A    lotjg    illustrated    paper    read 
before   the    Berlin   Electrical    Society   in    which    he    describes   new 
lightning  arresters  for  telephone  Wna.—Elek.  Zext.,  Xovcmber  27. 
Miscellaneous. 

Ignition  Devices. — Longbridge. — An  lUusiraita  paptr  on  e.ectric 
ignition  devices  in  oil  automobiles.  He  says  that  existing  systems  of 
electric  ignition  admit  of  improvements  in  two  directions,  in  the 
automatic  timing  and  in  the  'automatic  consumption  of  current" 
He  suggests  using  wedge-shaped  contact  pieces  on  a  rotating  disc 
and  allowing  the  disc,  under  the  direction  of  a  governor,  to  have  an 
in-and-out  movement  on  the  shaft,  so  that  with  increasing  speed, 
the  disc  slides  backwards,  for  instance,  bringing  the  wider  portion 
of  the  contact  pieces  under  the  brush. — Lond  Elec,  November  21. 

Typesetting  Machine. — Reyval. — A  weli-illu'stratcd  description  of 
a  new  typesetting  machine,  used  in  the  office  of  a  Paris  newspaper. 
It  is  of  interest  here  on  account  of  the  use  of  elc-ctric  devices  not 
only  for  operating  the  machine,  but  also  for  the  transmission  to  a 
distant  point,  of  copies  made  by  this  machine. — L'Eclairage  EUc, 
October  18.   • 


Surface  Electric   Locomotives. 


In  designing  electric  locomotives  for  surface  haulage,  che  restric- 
tions of  gauge,  limitations  of  height,  width,  etc.  and  other  con- 
ditions frequently  necessitate  special  construction  but  the  Westing- 
house  Electric  and  Manufacturing  Company  have  fixed  upon  the 
following  types  as  covering  the  principal  requirements :  Four- , 
wheeled  pedestal  type,  with  platform,  open  canopy  or  inclosed  cab; 
four-wheeled  mining  type,  with  cab  at  one  end,  with  central  cab,  or 
with  cab  over  all ;  eight-wheeled  double-truck  type,  -with  platform, 
open  canopy  or  inclosed  cab;  eight-wheeled  double-truck  freight  or 
passenger-car  type ;  double  eight-wheeled  type. 

Any  of  the  above  four  wheeled  locomotives  may  be  constructed 
with  one  or  two  motors.  A  two-motor  equipment  is  generally  pre- 
ferable, permitting  the  use  of  all  the  adhesive  weight  for  tractive 
purposes  In  case  of  accident  to  one  motor,  the  locomotive  is  not 
helpless,  but  may  be  operated  with  the  remaining  motor.  Eight- 
wheeled  locomotives  are  usually  equipped  with  four  motors,  but 
may  be  designed  for  but  two,  if  desirable.     Double  eight-wheeled 


Fig.  I. — Eight- Wheeled  Electric  Locomotive. 


He  claims  that  by  this  process  of  analysis  and  recombination,  images' 
may  be  reproduced  at  a  great  distance. — Cotnptcs  Rendus.  Novem- 
ber ID ;  abstracted  in  Lond.  Elcc,  November  28. 
references. 
London  Telephone  Exchanges. — An  illustrated  description  of  the 
Westminster  and  Kensington  exchanges  of  the  London  Post  Office, 
where  arrangements  are  made  for  party  lines. — Lond.  Elec,  No- 
vember 21. 


locomotives  are  two  eight-wheeled  locomotives  coupled  together,  and 
may  be  operated  separately.  Other  types  are  readily  adapted  to  meet 
special  conditions  of  service. 

Two  of  the  above  standard  Westinghouse  types  are  shown  in  Figs. 
I  and  2.  the  former  having  eight  wheels,  four  50-hp  motors,  and 
weighing  34,000  lbs. ;  and  the  second,  four  wheels,  two  lo-hp  motors, 
and  weighing  13,000  lbs. 

As  the  motors  are  of  the  well-known  Westinghouse  railway  type. 
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description  of  *.he  details  of  the  locomotives  will  be  confined  to 
the  controlling  and  other  circuit  apparatus.  Two  types  of  control 
arc  commonly  employed  for  electric  locomotive  service,  namely,  the 

ries  parallel"    (Fig.  3),  and  the   "rheo^tatic"    (Fig  4-).     With 


The  "series  parallel"  control  is  the  more  economical,  as  less  energy 
is  dissipated  in  the  resistance.  For  such  work  as  yard  shifting,  how- 
ever, the  "rheostatic''  is  generally  preferable,  as  the  troubles  due  to 
slipping  of  wheels  are  reduced,   owing  to  the  fact   that  with  two 


I 


I 


Fig.  2. — MiNi.NG  Locomotive. 


the  "scries  parallel"  control,  the  motors  arc  fir.st  connected  in  scries 
with  each  other  and  with  a  resistance  which  is  gradually  cut  out  of 
circuit;  they  are  then  connected  in  parallel  with  each  other  and  in 
•cries  with  a  resistance  which,  as  before,  is  gradually  reduced  to 
zero.  Thus  there  .".re  two  efficient  running  positions,  viz.,  "scries," 
gninR  half  '.pt-cd.  and  "parallil,"  giving  full  -pci-<l      With  tlk-  "rheo- 


motors  connected  in  series,  if  the  wheels  driven  by  one  motor  slip, 
the  current  through  the  other  motor  falls  off,  and  the  tractive  effort 
e.xerted  by  it  is  consequently  reduced ;  while  with  motors  connected 


Fit;.   J.— SKRIF.S-PAHAI.LKI.   OiNTROl.l.KR. 

Static  coiuiol,"  the  r.iotors  ;irr  connected  permanently  in  parallel  and 
in  scries  with  a  resistance  which  is  gradually  cut  out  of  circuit;  this 
gives  only  one  efficient  running  position,  the  "parallel":  all  variations 
in  speed  nuist  be  obtained  by  throwing  resistance  into  the  circuit. 


FIG.   4. — RHEOSTATIC  CONTROLLER. 

in  parallel,  if  one  'lips  its  wheels,  the  tractive  effort  e.xcrted  by  the 
other  is  increased,  which  tends,  to  a  certain  extent,  to  make  up  for 
the  slip.  Controllers  of  each  type  designed  for  handling  two  500- 
volt,  50-hp  motors  are  illustrated  on  the  opposite  page      In  special 
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cases,  a  switch  is  provided  with  "rheostatic"  control,  by  means  of 
which  the  motors  can  be  thrown  in  series  if  desired.  Controllers  are 
provided  with  a  magnetic  blow-out  device,  which  reduces  to  a  mini- 
mum the  arcing  at  fingers  and  contacts. 

Two  standard  forms  of  resistance  are  manufactured  for  loco- 
motives— the  "iron-clad  cell"  and  the  "grid"  diverter  (Fig.  5).  The 
iron-clad  cell  diverter  consists  primarily  of  a  strip  of  sheet  metal 
wound  in  a  spiral  form  on  an  iron  cell  with  mica  interposed  between 
the  layers.  A  number  of  these  cells,  mounted  upon  a  section  of  in- 
sulated tube,  are  held  together  by  lock  nuts  to  form  a  column.  This 
form  of  resistance  has  been  in  service  for  a  number  of  years  with 
marked  success. 

The  "grid"  diverter  consists  of  a  number  of  cast-iron  plates  mounted 
together  in  a  frame,  separated  by  means  of  mica  washers,  and  so 
arranged  as  to  give  ample  space  between  the  grids  for  the  free  cir- 
culation of  air.  This  form  of  diverter  is  very  compact  and  durable, 
and  is  admirably  adapted  for  out-door  service.  It  is  practically 
indestructible 

An  automatic  railway-type  circuit  breaker  is  used,  connected  in 
the  main  circuit,  which  effectually  protects  the  motors  from  danger- 
ous overloads.  Fig.  6  shows  a  500-ampere  circuit  breaker  of  this 
type.  The  current  at  which  the  breaker  will  open  the  circuit  may  be 
varied  by  turning  the  milled  nut,  shown  on  the  right-hand  side  of 
the  case.  These  circuit  breakers  being  provided  with  a  powerful 
magnetic  blow-out  will  open  on  the  severest  short-circuits  which  can 
occur  with  the  voltage  ordinarily  employed  for  haulage  work. 

To  protect  the  electric  equipment  from  possible  injury  result- 
ing from  a  lightning  discharge,  each  locomotive  is  furnished  with  a 
Wurts'  lightning  arrester.  Each  arrester  is  completely  enclosed  in 
an  inverted  cast-iron  box,  with  a  lid  on  the  bottom,  thus  preventing 
any  possibility  of  moisture  reaching  the  arrester.  The  case  is  care- 
fully insulated  from  the  arrester  and  from  the  ground  trolley  and 
connections 

The  trolley  is  designed  to  withstand  heavy  strains.  The  cast 
portions  are  of  malleable  iron,  and  the  spring  is  of  the  compression 
type  which  has  been  found  to  be  most  satisfactory  in  service     The 


able.  No  poles,  overhead  wires  or  troublesome  switches  are  em- 
ployed. Yards  and  buildings  are  free  of  all  obstructions,  the  loco- 
motive being  supplied  with  current  by  cast-iron  contact  buttons. 
These  are  connected  through  electromagnetic  switches  imbedded  in 
the  track,  to  a  feeder-cable  laid  along  the  track  While  in  operation, 
all  contact  buttons  are  "dead,"  e.xcept  those  directly  under  the 
locomotive     It   i-    iin^o-  ;'/'-.   therefore,   for  any  one  to  receive  a 
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shock — a  distinct  gain  in  safety  over  the  trolley  system.  Among 
other  advantages  10  be  mentioned  are  the  facility  with  which  freight 
cars  can  be  drilled  in  yards  and  through  buildings  without  turning 
the  trolley  whenever  the  direction  of  a  locomotive  is  reversed,  and  the 
absence  of  the  necessity  for  guiding  the  trolley  through  the  multi- 
plicity of  switches  usually  found  in  factor>-  yards  and  buildings — 
advantages  amounting  often  to  the  use  of  electric  locomotives  whr?e 
otherwise  electricity  could  not  be  u=cd. 


The  Moore  System  of  Vacuum  Tube  Lighting. 


As  is  well  known,  Mr.  D.  McFarlan  Moore  has  been  engaged  for 
some  years  past  in  the  development  of  vacuum  tube  methods  of 
lighting,  in  which  he  has  made  some  notable  advances,  due  notice 
of  which  has  appeared  in  these  columns.  A  very  interesting  in- 
stallation illustrative  of  his  latest  work  has  recently  been  on  view 
at  50  Broadway,  New  York  City.  The  ordinary  office  room  there 
in  which  the  Moore  vacuum  tube  is  installed  measures  18  ft.  4  in.  by 
13  ft.  5  in.  It  is  shown  in  Fig.  i.  The  ceiling  is  11  ft.  9  in.  in 
height.  The  walls  of  the  room  are  buff-colored  for  a  distance  of  7 
ft.  7  in.  above  the  floor,  and  above  that  are  white.  The  ceiling  a'.so 
is  white.     In  addition  the  three  doors  and  door  trims  are  white. 


FIG.    5. — IKO.\-CI..\I)    AND     'GRID       DIVERTER^. 

trolley  automatically  adjusts  itself  to  the  varying  heights  of  the 
wire  Where  the  current  is  large,  a  double  tandem  trolley  is  em- 
ployed 

In  some  industrial  works  the  overhead  trolley  system  is  objection- 
able, either  because  of  the  multiplicity  of  switches  sometimes  neces- 
sary in  the  diversified  transportation  of  a  works'  product,  or  because 
the.  use  of  an  overhead  trolley  wire  is  not  permissible.  For  such 
service,  ihc  Wcslinghouse  electromagnetic  switch  system  is  applic- 


FIG.   I. — ROOM  LIGHTED  BY   MOORE  V.VCUUM  TVSE. 

The  2ooT  is  painted  dark  brown,  with  a  rug  having  a  brown  and 
buff-colored  pattern. 

The  vacuum  light  tube  is  ijs  in.  in  diameter  and  is  run  around 
the  room  supported  by  six  side  brackets  at  a  height  of  9  ft.  6  in.  above 
the  floor  and  at  an  average  distance  of  about  13  in.  out  from  the 
walls.  The  total  length  of  the  exposed  vacuum  tube  is  approximately 
55  ft.  The  tube  is  in  one  continuous  length  and  its  terminals,  enter 
a  box  placed  near  the  ceiling,  which  box.  Fig.  2,  contains  a  special 
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high-voluge  transformer.  Current  is  obtained  from  a  motor  gen- 
erator set  coniisting  of  3-hp,  direct-current  motor,  direct-connected 
to  a  spedai  inductor  tsrpe  alternator  designed  by  Mr.  Moore.  The 
'Jircct-currcnt   motor   receives   current   from    the    Edison   220-volt 


no.  2.— Tk.\.NSFOR.MER  BOX  ASD  ENDS  OF  TUBI.NG, 

itreet  circuits  and  runs  at  about  175  r.p.m.  The  alternator,  as  de- 
signed, gives  57,600  alternations  (28,600  cycles)  per  minute,  with 
a  potential  of  between  40  ;.nd  50  volts  at  its  terminals. 


FIG.   4.  —  MOORE  VACUUM    BREAK   VIBRATOR. 

The  wires  from  the  alternator  are  led  to  the  special  transformer 
mentioned  above,  to  which  the  tube  is  connected.  This  trans- 
former has  a  ratio  of   i   to   100,  so  that  the  potential  delivered  at 
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m;.  3.  — KOOM    AND  FOUNTAIN   LIT  BY   MOORE   TUBES. 

the  caps  of  the  vacuum  tube  is  approximately  between  4.000  and  5.000 
volts.  The  usual  switches  and  rheostats  are  installed  by  which  the 
liftht  ill  llic  Inbrs  can  be  cnntrolled. 


The  tube  shown  in  this  room  is  built  up  from  standard  lengths  oi 
&bout  8  ft.,  which  are  joined  in  situ  by  simple  and  handy  devices 
that  Mr.  Moore  has  worked  out  for  the  purpose,  so  that  any  length 
with  any  angle  of  bend  can  be  made  and  run  in  a  very  few  hours. 
As  installed,  and  tested  by  one  of  the  leading  electrical  experts  whose 
report  we  have  seen,  good  illumination  is  produced  by  the  tube  with 
3.9  watts  per  candle,  and  brilliant  "illumination  with  4.8  watts.  Our 
own  observation  of  the  lighting  is  very  satisfactory,  the  color  being 
pure  and  cheerful  and  the  diffusion  perfect,  as  in  a  studio  with 
proper  north  exposure  in  bright  sunshine. 

On  the  tables  and  sideboards  in  Fig.  i  are  seen  several  devices, 
while  on  the  walls  are  various  sigfns.  These  are  perhaps  better 
brought  out  in  Fig.  3,  which  shows  a  similar  room,  at  the  center  of 
which  a  fountain  plays,  with  light  instead  of  water  for  its  streams 
and  jets.  The  different  signs  shown  are  operated  by  means  of  the 
.'pecial  Moore  vacuum  break  vibrator  and  coil  shown  in  Fig.  4. 
The  vibrator  and  coil  are  contained  in  the  nickel-plated  box,  8  in. 
high  by  4'/^  in.  in  diameter  over  all.  These  vibrators  are  connected 
directly  to  the  no-volt  Edison  street  mains  that  serve  the  office 
building,  by  means  of  the  usual  plug.  They  are  extremely  pretty  and 
attractive,  and,  it  would  seem,  might  well  be  made  a  great  adver- 
tising novelty,  as  well  as  a  feature  of  spectacular  displays  of  a  kindred 
character.  It  is  such  work  as  this  that  makes  one  believe  in  the 
imminence  of  commercial  vacuum  tube  lighting,  toward  which  so 
much  encouraging  effort  is  now  being  directed. 


Large  Electric  Crane  in  Railroad  Shops. 


The  lOO-ton,  5-motor  electric  traveling  crane  which  has  recently 
been  installed  by  the  Niles-Bement-Pond  Company  at  the  Colling- 
wood  shops  of  the  Lake  Shore  and  Michigan  Southern  Railway,  is 
an  interesting  appliance.  In  the  accompanying  cut  this  crane  is 
shown  lifting  an  80-ton,  eight-coupled  consolidation  type  locomotive. 
The  crane  is  of  the  Xiles  standard  design  fitted  with  two  50-ton 
trolleys.  The  main  hoist  motors  are  each  of  45  horse-power,  and 
arc  capable  of  hoisting  the  full  load  at  a  speed  of  about  10  feet  per 
minute. 

The  bridge  motors  traverse  the  bridge  up  or  down  the  shop, 
which   is  about  530  feet  long,   at  the  rate  of  150  feet  per  minute 
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lOO-TON   CRANE. 

with  the  full  load  and  200  feet  per  minute  with  light  load.  The 
bridge  which  has  a  span  of  65  feet  6  inches  is  of  the  company's 
"•tandard  box  girder  construction  used  on  all  its  cranes,  and  is 
fitted  with  eight  truck  wheels  running  in  heavy  steel  truck  frames, 
which  arc  securely  rivctted  to  the  box  girders. 

.MI  gears  on  this  crane  arc  cut  from  the  solid  and  run  sub- 
merged in  oil.  Each  trolley  is  equipped  with  the  Niles  improved 
.Tutomatic  <afety  mechanical  brake,  which  controls  the  load  at  all 
limes,  and  an  electrical  brake  mounted  on  the  armature  shaft  which 
is  "on"  when  the  current  is  thrown  off.  The  motors  are  At- 
•iipned  especially  for  crane  work,  and  are  wound  for  220  volts 
direct  current.  Each  motor  has  its  reversible  controller  and 
rheostat. 


NEWS  OF  THE  WEEK. 


Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.— Time  money  was  strin- 
gent all  through  the  week,  the  closing  rates  being  7  to  8j^  per 
cent,  for  short  dates  and  6  per  cent,  for  6  to  7  months.  Stock 
market  conditions  were  disturbed  during  the  week,  resulting  in 
heavy  declines,  quotations  generally  touching  the  lowest  level  of 
the  year.  At  the  close  of  the  week,  however,  there  was  a  rally. 
The  decline  was  mainly  due  to  high  rates  for  and  scarcity  of  time 
money  and  the  renewed  hardening  of  call-loan  rates.  Industrial 
stocks,  headed  by  United  States  Steel,  were  very  weak  on  general 
selling.  All  the  tractions  and  electric  securities  receded,  in 
common  with  the  rest  of  the  market.  Brooklyn  Rap.  Tran.  fell 
to  59^,  but  recovered  to  61^  at  the  close,  the  net  loss  being  2j4 
points.  Met.  St.  Ry.  touched  135,  closing  at  137,  a  net  loss  of  2J4 
points;  Manhattan  lost  a  like  amount  on  the  week's  trading,  clos- 
ing at  144,  ex-div.  General  Electric  moved  within  172  and  179, 
closmg  at  174^4,  a  net  loss  of  2J4  points.  The  fluctuations  in  the 
two  Westinghouse  issues  were  more  violent,  common  closing  at 
191,  a  net  loss  of  9  points,  and  preferred  200,  a  loss  of  6  points. 
Western  Union  closed  at  88,  being  ^-^-point  off  from  the  last  quo- 
tation.    Following  are  the  closing  quotations  of  December  16: 


American  Tel.  &  Cable 88 

American  Tel.  &  Tel 160 

American  Dist.  Tel ;u 

Brooklyn  Rapid  Transit    . .  64J^ 

Commercial  ijable 

Electric  Boat 22 

Electric  Boat  pfd 37 

Electric  Lead  Reduction. .  .       3^ 

Electric  Vehicle 3^ 

Electric  Vehicle  pfd 10 


NEW  YORK. 

Dec.  9.  Dec. 16  Dec.  9.  Dec. 16 

89  General  Electric 178 

157  Hudson  River  Tel 

34  Metropolitan  St.  Ry.. 
61!->:  N.  E.  Elec.  Veh.  Trns. 

N.  Y.  &  N.  J.  Tel 

20  N.Y.  E.  V.  T.  Co 

35  Tel.  &  Tel .  Co.  A  m  . . . 

3  Western  Union  Tel. . . 

4  Westinghouse  com. .. 
10  - 


178 

174 

139« 

136'^ 

163 
10 

162 

9 

195 

188 

Westinghouse  pfd 200 

BOSTON. 


American  Tel.  &  Tel   . . 
Cumberland  Telephone 

Edison  Elec.  Ilium 

General  Electric 

Western  Tel.  &  Tel 25 


Dec.  9.  Dec  lo  Dec.  9.  Dec.  16 

.1601^       159j,g        Western  Tel.  &  Tel.  pfd....      93H        98 

.126  ..  Mexican  Telephone 2  IH 

.     ..  ..  New  England  Telephone ...  137  135^ 

.     ..  ..  Westinghouse 93 

Westinghouse  pfd 93 


American  Railways 

Elec.  Storage  Battery. .  . . 
Elec.  Storage  Battery  pfd. 
Elec.  Co.  of  America 


PHILADELPHIA 
Dec.  9.  Dec  16 

79  '.'. 

CHICAGO, 
Dec.  9'.  Dec.  16 

'.'.'.  175 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd. 


Dec.  9.  Dec.  16 
, .    97-M        97 
.      8!^ 


Dec.  9.  Dec.  16 

National  Carbon  pfd 97  98 

NorthwestElev.com 

Union  Traction  13!^ 

Union  Traction  pfd 45 


Central  Union  Tel.   . . 

Chicago  Edison 

Chicago  City  Ry 208: 

Chicago  Tel.  Co 

National  Carbon 36 

BRITISH  WESTINGHOUSE.— The  third  annual  report  of 
the  British  Westinghouse  Electric  &  Manufacturing  Company, 
Ltd.,  for  the  year  ending  July  31,  1902,  shows  profits  for  the  year, 
including  the  sum  brought  forward  from  last  year,  of  £79,594  lis. 
7d.  Out  of  this  an  interim  dividend  of  £23,257  i6s.  4d.  and  deben- 
ture interest  to  the  amount  of  £6,132  4s.  id  have  been  paid,  and  the 
directors  propose  to  appropriate  a  further  sum  of  £30,000,  making 
a  full  6  per  cent,  on  preference  shares.  Of  the  £20,204  lis.  2d.  re- 
maining, £14,963  17s.  6d.  has  been  written  ofif  for  stamp  duties 
and  fees  incurred  on  the  formation  of  the  company  and  the  ex- 
penses connected  with  debenture  issue,  leaving  a  balance  of  £5,240 
13s.  8d.,  which  is  placed  to  reserve  account.  The  growth  of  the 
company's  business  is  shown  by  the  following  figures: 

Orders  during  the  year  July  31,  1899 £279,000 

"  "  '•  "  1900 547,000 

"  "  "  "  1901 738,000 

"  "  "  "  1902 932,000 

and  for  the  first  four  months  of  this  year,  viz.,  since  July  31,  1902, 
the  orders  received  exceed  £825,000.  This  rapid  growth  of  the 
company's  business  already  necessitates  an  increase  of  capital  and 
the  directors  will  propose  to  the  shareholders  that  an  additional 
£200,000  6  per  cent,  preference  shares  of  £5  each  shall  be  created 
and  to  issue  one-half  of  such  shares  at  present.  The  company  is 
in  receipt  of  very  large  orders,  all  of  which  will  now  be  executed 
at  the  Manchester  works. 

NEW  YORK  AND  QUEENS  LIGHTING.— The  result  of  oper- 
ations of  the  New  York  &  Queens  Electric  Light  &  Power  Company 


for  the  year  ending  August  i,  1902,  are:  Gross  earnmgs,  $307,669; 
operating  expenses  and  taxes,  insurance,  discounts  and  bad  debts, 
$146,668;  maintenance,  $23,973;  total,  $170,642;  net  cam:ng5,  $137,- 
027;  interest  charges  for  year  on  all  bonds  uutstandmg,  $116,775; 
surplus,  $20,252.  For  three  months  ending  October  31st  the  com- 
pany's operations  were: 

1902.  1901.  Changes. 

Gross    $81,840        $74,345  Inc.   $7,495 

Ex.,  tax.  etc 39,i22  40,033  Dec       911 

Net    $42,718        $34,312  Inc.   $8,406 

Fix.  charges  29,375  29,012  Inc.        363 

Surplus    $13,343  $5,3'»  Inc    $8,043 

The  balance  sheet  as  of  August  i,  1902,  shows  a  profit  and  loss 
surplus  of  $41,984. 

DIVIDENDS. — Western  Union  Telegraph  Company  has  declared 
a  quarterly  dividend  of  1^4  per  cent.,  being  No.  137.  It  is  payable 
January  15.  A  i  per  cent  dividend  on  the  common  stock  of  Interna- 
tional Steam  Pump,  being  the  quarterly  installment  of  the  4  per  cent 
dividend  declared  on  that  issue  last  spring,  is  payable  January  2.  The 
Columbus  Edison  Company  has  declared  a  semi-annual  dividend  of  3 
per  cent,  on  its  preferred  stock  and  a  quarterly  dividend  of  4  per  cent. 
on  its  common  stock,  payable  January  2.  The  Twin  City  Rapid  Tran- 
sit Company  has  declared  a  quarterly  dividend  of  i}i  per  cent,  on  the 
preferred  stock,  payable  January  2,  1903.  A  dividend  of  $5  per  share 
has  been  declared  by  the  West  Philadelphia  Passenger  Railway  direc- 
tors, payable  January  i.  Directors  of  the  Philadelphia  Union  Pas- 
senger Railway  Company  have  declared  a  dividend  of  $4.75,  payable 
January  i.  The  directors  of  the  United  Railways  Investment  Com- 
pany, of  San  Francisco,  have  declared  a  dividend  of  1^2  per  cent,  on 
the  preferred,  payable  January  3. 

MASS.  ELECTRIC  COMP.\XIES.— In  1901  the  Massachusetts 
Electric  Companies  derived  $777,841  in  dividends  from  its  sub-com- 
panies and  "other  income"  brought  the  total  income  up  to  $819,158. 
The  Companies'  report  will  not  show  as  large  an  income  this  year, 
but  considerably  more  than  sufficient  to  pay  the  4  per  cent,  dividends 
on  the  outstanding  Massachusetts  Electric  preferred  stock,  and  dur- 
ing the  present  period  of  reconstruction  this  is  all  the  management 
of  the  properties  has  cared  to  show.  It  has  been  estimated  that  it 
would  require  an  expenditure  of  $10,000,000  to  place  the  800  odd 
miles  of  road  in  the  Massachusetts  Electric  system  in  a  position  t©  be 
economically  operated  and  show  proper  returns  upon  the  invested 
capital.  This  plan  is  being  systematically  carried  out.  and  it  is 
estimated  that  it  will  require  at  least  two  years.  During  the  past 
year  the  two  leading  properties  of  the  Massachusetts  Electric  Com- 
panies carried  115,621,514  paying  passengers  and  2. 112  cars  covered 
2S,  436,247  car  miles. 

LOUISVILLE  TROLLEYS.— It  is  understood  the  Louisville 
Railway  directors  will  declare  an  extra  dividend  of  i  per  cent,  on 
the  $3,500,000  of  com-non  stock  in  addition  to  the  regular  quarterly 
dividend  of  1V4  per  cent,  and  arrange  for  the  distribution  of  $500,000 
to  $1,000,000  of  new  common  stock  to  the  old  common  holders  at 
par.  but  with  a  payment  of  $50  a  share  to  be  credited  to  the  stock- 
holders out  of  the  surplus.  This  will  give  the  stockholders  the  new 
shares  practically  at  $50,  although  the  market  price  is  150.  The 
money  thus  received  will  be  used  in  building  interurban  lines,  and 
it  is  understood  a  similar  distribution  of  steck  will  be  made  every 
year  for  three  years.  The  road's  earnings  are  very  large  and  equal 
to  10  per  cent,  on  the  common  stock. 

LONG  ISLAND  LIGHTING.— The  Queens  Borough  Light 
and  Power  Company,  which  has  a  plant  at  .\storia,  has  ab- 
sorbed the  stock  of  the  Hempstead  Gas  and  Electric  Light  Com- 
pany ard  it  will  take  possession  of  that  company's  plant  at  Rock- 
away  Beach. 

TOLEDO-DETROIT  TROLLEY.— The  Toledo-Detroit  Shoie 
Line  Electric  road  has  been  sold  to  the  Grand  Trunk  and  Clover 
Leaf  roads  for  $1,500,000.  The  deal  is  said  to  enable  the  Everett- 
Moore  S}Tidicate  to  cancel  all  its  obligations. 

NEW  JERSEY  TROLLEYS.— The  Interstate  Railways  Com- 
pany has  been  organized,  with  a  capital  of  $10,000,000.  for  the  pur- 
pose, it  is  said,  of  acquiring  and  consolidating  trolley  roads  of  New 
Jersey  south  of  Trenton. 
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Commercial   Intelligence. 


THE  WEEK  IX  TR.ADK.— The  retail  di>inbution,  according  to 
liradstreet's,  now  easily  occupies  the  first  position  in  the  trade  situa- 
tion. During  the  week  it  was  stimulated  by  colder  weather  and  the 
advance  of  the  holiday  season.  The  latter  caused  it  to  expand  largely. 
Wholesale  trade  is  relapsing  into  the  quiet  usual  at  this,  the  stock- 
taking period.  Building  trades  and  other  leading  industries  note  a 
quieting-down  usual  at  this  season  of  the  year.  Great  basic  condi- 
ti'jns,  however,  make  for  future  prosperity.  Railway  earnings  show 
an  increase  of  7.2  jKrr  cent,  in  N'oveml>er  over  the  same  month  last 
year,  thus  marking  a  thirty-ninth  consecutive  monthly  increase  shown 
in  the  country's  railways.  The  iron  and  steel  industries  alone  show 
some  symptoms  of  weaker  prices  for  crude  material,  but  this  is 
stated  to  be  more  apparent  than  real,  because  demands  for  supplies 
are  as  pressing  as  ever  and  production  has  not.  as  yet,  overtaken 
consumption.  Heavier  forms  of  finished  material  show  no  signs  of 
weakness,  fancy  premiums  being  still  paid  on  quick  deliveries  of  plate 
and  structural  material.  Two-thirds  of  the  country's  steel-rail  pro- 
duction for  next  year  has  already  been  booked.  In  the  copper 
market  little  change  in  the  condition  of  affairs  is  noted.  Various 
rumors  were  current  of  large  purchases  by  consumers,  but  they  were 
without  foundation  and  had  little  effect  upon  the  market.  The  last 
quotations  were :  Like,  n.65c. ;  electrolytic  and  casting  stock,  1 1.45c. ; 
standard,  10.75c.  The  business  failures  for  the  week  ending  Decem- 
ber II,  as  reported  by  Bradstrect's,  numbered  236,  as  against  183 
I  lie  week  previous  and  2y2>  the  same  week  last  year. 

DEVELOPMENTS  .\T  PORT  HURON,  MICH.— Mr.  W.  F. 
Davidson,  secretary  and  treasurer  of  the  Port  Huron  Light  &  Power 
Company,  writes  us  as  follows:  Our  company  furnish  lighting  to 
about  150  well-built  crittagcs  located  on  the  lake  shore,  five  or  six 
miles  from  our  power  house  with  an  alternating,  three-phase  current, 
using  single-phase  for  lighting.  It  is  the  writer's  intention  to  inves- 
tigate the  feasibility  of  establishing  in  these  cottages  electric  radiators 
or  some  heating  device  so  that  on  cool  nights  and  mornings  they 
would  be  able  to  have  heat,  perhaps  charging  them  what  might  be 
called  a  daylight  power  rate  for  the  heat;  at  any  rate,  a  low  enough 
rate  so  it  will  be  in  the  reach  of  people  occupying  summer  cottages 
who  come  here  from  cities  located  in  a  warmer  zone  than  this. 
This  company  is  installing  a  1,500-kw  Curtis  steam  turbo-alternator, 
and  the  same  is  now  being  shipped  from  the  General  Electric  (Schcn- 
cctad) )  Works.  We  are  having  made  for  us  by  the  Alberger  Com- 
pany, of  New  York,  a  surface  condensing  outfit  to  maintain  28  actual 
inches  of  vacuum  continuously,  and  expect  to  demonstrate  some  fine 
economics  with  this  outfit.  We  are  also  putting  up  independent  build- 
ing adjoining  our  large  fire-proof  power  house,  and  will  make  this 
plant  separate  in  cverv  wav  from  our  present  generating  plant. 

ELECTRICITY  IN  MINING.— It  is  stated  that  the  coal  com- 
panies in  the  Wilkeshnrre  region  arc  adopting  electricity  as  a  motive 
power  as  fast  as  it  is  practicable.  The  latest  is  the  Delaware  and 
Lickawanna,  which  has  made  preparations  to  establish  a  power 
house  at  Hampton  colliery  in  the  Keyster  Valley  to  furnish  current 
to  the  sixteen  collieries  in  that  region  for  light  and  power.  This 
departure  will  dispense  with  the  services  of  about  one  thousand 
mules  and  an  army  of  drivers  and  other  employees.  Oil  lamps  will 
disappear  and  light  will  be  furnished  by  electricity.  The  cost  of 
the  plant  will  be  $150,000.  The  Erie  has  also  contracted  to  erect 
an  electric  plant  at  Old  Eorgc  not  only  to  haul  its  cars  and  light  its 
collieries  by  electricity,  hut  also  to  run  the  hoists,  pumps,  drills, 
cutters  and  other  mine  appliances.  The  Lackawanna  has  for  some 
time  been  experimenting  with  electrical  drills  and  cutters  in  its 
Rrllevue  colliery  nnd  has  fotmd  them  to  work  in  an  eminently  satis- 
factory manner.  It  has  an  electrical  breaker  at  the  .Auchincloss  col- 
liery, Nanticoke.  which  has  given  the  \ilmost  satisfaction,  and  it  is 
only  a  matter  of  a  short  time  before  electric  breakers  will  be  os- 
tablishecl  throughout  the  companv's  entire  system. 

.\  0.000-HP  HYDR.M'LIC  PL/\NT  is  to  be  consirncted  on  the 
Si.  Joseph  River  at  Twin  llranches.  between  South  Hend  and  Elkhart, 
Indiana,  for  the  p\irposr  of  furnishing  power  for  lighting  and  nnnu- 
fnrltiring  use  within  a  radius  of  20  miles.  Tiie  plant  will  be  operated 
on  2l-ft.  head,  There  will  be  six  generators  of  i.ooo-kw  capacity 
e.nch.  Four  of  these  machines  have  already  been  ordered  from  the 
Westinghousc  Electric  &  Manufacturing  Company.  Limited.  They 
will  be  of  revolving  field  type.  1.^.200  volts,  three-phase.  6o-cyclc.  120 
r.p.m.  Each  generator  will  he  operated  by  five  horizontal  shaft  tur- 
bmcs  of  48  inches  each.  These  machines  will  be  built  by  the  Triumph 
Wantifacttiring  Company,  of  .Springfield.  O.  There  are  to  he  two 
135-kw  Wr>ilinghouse  exciters,  each  direct-connected  to  three  24-in. 
Triumph  hori/ont.il  shaft  turbines.  2.^0  r.p.m.  The  Westinghousc 
Compai'.y  will  furnish  the  switchboard,  which  will  be  electrically  oper- 
.ited  by  that  concern's  new  type  of  oil  switches.  Sanderson  &  Porter 
arc  acting  as  contractors  and  engineers  for  the  promoters  of  the  St. 
Joseph  enterprise— a  New  York  and  Western  group  of  capitalists. 
The  plant  is  expected  to  be  in  working  operation  next  summer. 


THE  NEW  YORK  TUNNEL  COMPANY  was  incorporated  at 
Albany  last  week  with  a  capital  of  $250,000.  The  New  York  di- 
rectors are  Herbert  S.  Brown,  Shirly  Onderdonk,  Harold  Nathan 
and  Clarence  S.  Brown.  John  D.  MacLennan,  of  Cleveland,  is 
also  named  as  director.  This  company  will  have,  acordmg  to  Con- 
sulting Engineer  W'illiam  Barclay  Parsons,  the  work  of  construct- 
ing a  tunnel  under  the  East  River  from  Battery  Park  to  Clinton 
Street,  Borough  of  Brooklyn.  This  tunnel  is  the  second  section  of 
the  three  the  contracts  for  which  have  been  let  by  the  Belmont 
Company,  now  constructing  the  rapid-transit  subway.  The  first 
section  extends  from  .\nn  Street  to  Battery  Park,  and  the  third 
from  Clinton  Street,  Borough  of  Brooklyn,  to  Atlantic  Avenue, 
Flatbush.  Mr.  Parsons  gave  it  as  his  opinion  that  the  cost  of  con- 
structing the  second  section  would  appro.ximate  from  $4,500,000  to 
$5,000,000.  The  contract  was  let  to  .Andrew  Onderdonk.  He  is  the 
1  .irtner  of  John  B.  McDonald  in  the  Jerome  Park  Reservoir  project. 

THE  CLEVELAND  CLIFFS  IRON  COMPANY  is  about  to 
install  an  electric  power  distribution  system  for  operating  mixers 
and  blowers  in  its  Gladstone  (Mich.)  plant.  It  has  recently  pur- 
chased from  the  Westinghousc  Electric  &  Manufacturing  Company 
two  75-kw.  direct-current  generators  and  eight  lo-hp,  direct-current 
motors.  The  Pioneer  Iron  Works,  of  Marquette,  Mich.,  owned  by 
the  Cleveland  Cliffs  Company,  will  also  be  equipped  with  electrical 
apparatus,  which  will  be  used  for  the  operation  of  mixers  and  blow- 
ers, as  in  the  Gladstone  plant.  Apparatus  recently  purchased  from 
the  Westinghousc  Electric  &  Manufacturing  Company  for  the 
Marquette  plant,  includes  ten  lO-hp,  direct-current  motors  and  two 
150-kw  engine  type  generators  to  be  direct-connected  to  two  Westing- 
house  compound  condensing  engines.  The  company  has  also  ordered 
a  Baldwin -Westinghousc  electric  locomotive  to  be  used  for  shifting 
cars  in  its  yards. 

M.\NUF.\CTURES  now  form  one-third  of  the  exports  from  the 
United  States,  a  larger  proportion  than  in  any  preceding  year.  The 
figures  of  the  Bureau  of  Statistics  for  the  ten  months  of  the  year  for 
which  data  are  now  complete  show  that  manufactures  formed  during 
that  period  32.61  per  cent,  of  the  total  exports  of  the  country,  while 
the  highest  percentaage  in  any  preceding  fiscal  year  was  that  of  1900. 
in  which  the  exports  of  manufactures  formed  31.65  per  cent  of 
the  total  exports.  In  no  other  fiscal  year  have  manufactures  formed 
as  much  as  30  per  cent,  of  the  total  exports.  The  figures  of  the  ten 
months  now  available  indicate  that  the  total  exports  of  manufactures 
during  the  calendar  year  1902  will  reach  about  $415,000,000,  or  more 
than  in  any  preceding  fiscal  year,  save  in  the  exceptional  year  1900. 
when  the  total  was  $433,000,000. 

SHELBY  ELECTRIC  COMPANY.— Local  daily  papers  at 
Shelby,  Ohio,  published  recently  the  statement  that  the  Shelby  Elec- 
tric Company  was  about  to  close  a  deal  for  the  sale  of  its  plant  and 
business  to  the  General  Electric  Company;  the  purchase  price  to  be 
paid  in  three  yearly  installments  and  the  factory  to  remain  in  the 
hands  of  the  present  directors  during  that  period  of  time.  General 
Manager  J.  C.  Fish,  of  the  company,  has  caused  to  be  published  a 
signed  statement  in  which  he  denies  that  the  General  Electric  Com- 
pany made  a  proposition  for  the  purchase  of  the  plant.  Certain 
other  parties  have  offered  to  buy  a  block  of  the  company's  stock 
from  some  of  the  present  stockholders. 

THE  MECHANICAL  BOILER  CLEANER  COMPANY. 
Chicago,  reports  an  order  just  received  from  the  Cudahy  Packing 
Company  for  seven  cleaners,  this  making  65  cleaners  installed  in 
the  plants  of  that  company;  also  a  duplicate  order  for  13  cleaners 
from  the  Fort  Wayne  Gas  Company.  The  Mechanical  Boiler 
Cleaner  Company,  owning  all  the  Garrigus  patents,  and  others, 
covering  a  floating  skimmer,  is  doing  a  very  large  business  with 
many  of  the  he.st  corporations  in  the  country. 

TELEPHONE  WORK  .\T  PIERRE,  S.  D.— The  first  under- 
ground cable  sy.stcm  installed  in  the  State  of  .South  Dakota  is  now 
Itcing  placed  by  the  Capital  City  Telephone  Co.,  of  Pierre.  Mr. 
W.  S.  Rowc.  general  manager,  is  quite  busy  inaking  these  ex- 
tensive iini>roveinents.  He  is  reconstructing  the  exchange  and 
cabling  all  the  central  portion  of  the  city.  He  is  also  installing  an 
entire  new  central  oflicc  equipinent  of  the  manufactttre  of  the  Eu- 
reka Electric  Company,  of  Chicago. 

TROLLEY  FOR  SOl'TH  AFRICA.— A  certificate  of  incorpora- 
tion of  the  Nethcrland  Tramway  Corporation  has  been  filed  at 
Bridgeport,  Conn.  The  incorporators  are  Richard  T.  McKiniry  and 
Charles  T.  Kirk,  of  New  York,  and  Louis  R.  Grant,  of  Brookh-n. 
The  capital  stock  of  the  corporation  is  $3,500,000.  It  is  said  the 
corporation  will  operate  tramways  and  other  franchises  in  the 
Transvaal  and  Orange  River  Colonics.  South  Africa. 

PRICE  LISTS  WANTED.— The  Empire  Manufacturing  Com- 
jiany.  of  Franklinville.  N.  Y.,  have  recently  purchased  the  Citizens* 
Electric  Light  plant  in  that  city.  It  is  their  intention  to  install  a 
loo-hp  engine  and  a  i.ooo-light  incandescent  d>Tiamo.  They  want 
price  lists,  circulars  and  other  trade  liter.iture. 
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EQUIPMENT  FOR  MONTEREY  STREET  RAILWAY.- 
Mr.  A.  W.  McLimont,  the  chief  engineer  and  general  manager 
of  the  Monterey  Street  Railway  Company,  which  concern,  as 
previously  noted  in  these  columns,  has  acquired  the  existing  mule 
tramways  in  the  city  of  Monterey,  Mexico,  for  ultimate  conver- 
sion into  an  electric  traction  system  about  70  miles  long,  when 
seen  at  the  offices  of  the  Federal  Electric  i^ompany  in  the  Wash- 
ington Life  Building,  by  a  representative  of  Electrical  World 
AND  Engineer,  said:  "In  the  first  instance,  30  miles  of  lines  will 
be  converted  into  an  electric  road.  The  initial  equipment  of  the 
power  station  will  have  a  capacity  of  1,350  horse  power.  It  will 
consist  of  three  450  hp.  cross-compound  condensing  Corliss  en- 
gines, each  for  direct  connection  to  500  volt  generators  of  300  kw. 
capacity.  The  boiler  plant  will  be  in  five  units  of  150  hp.  each.  In 
the  construction  of  the  track  60-pound  T-rails  and  70-pound  gir- 
ders will  be  used.  For  the  present,  the  car  equipment  to  be 
ordered  will  comprise  35  open  bench  cars  and  four  freight  cars. 
The  cars  will  have  double  trucks.  They  will  each  be  equipped 
with  double  motors  of  38  horse  power.  They  will  also  have  air 
brakes.  The  trolley  poles  will  be  made  of  iron.  The  trolley 
wire  will  be  No.  00.  The  power  station  and  car  house  have  been 
designed  so  as  to  permit  of  extensions.  These  buildings  are  now 
being  constructed  by  the  American  electrical  engineerine  and  con- 
tracting firm  of  Mackin  &  Dillon,  of  Monterey.  Steel  beams, 
trusses,  etc.,  will  be  used  in  their  erection.  Later  on,  we  propose 
to  install  a  storage  battery  system  in  connection  with  the  power 
plant.  No  expense  will  be  spared  in  making  the  road  one  of 
the  most  thoroughly  modern  and  substantial  systems.  I  am  now 
getting  estimates  for  equipment,  etc.,  which  I  will  take  with  me 
to  Baltimore  within  the  next  few  days  for  submission  to  Spcrry, 
Jones  &  Co.,  who  are  financing  the  construction  of  the  system, 
and  the  contracts  will  be  let  direct  from  Baltimore  about  the 
latter  part  of  the  current  month.  We  hope  to  have  the  30  miles 
of  new  road  in  active  operation  inside  of  12  months." 

SOME  C.  &  C.  ORDERS.— The  C.  &  C.  Electric  Company,  of  143 
Liberty  Street,  New  York,  has  secured  an  order  from  the  Consumers' 
Ice  Company,  of  Chicago,  for  a  125-kw  engine  type  dynamo  for  both 
light  and  general  power  purposes.  An  order  has  also  been  received 
within  the  last  few  days  for  a  loo-hp  series-parallel  equipment  for 
operating  a  dock  of  the  James  Tregarthen  Sons'  Company,  New- 
York  City.  The  Hall  Signal  Company,  of  Garwood,  N.  J.,  has  requi- 
sitioned for  an  engine  type  dynamo  of  40-kw  capacity,  which  will 
be  used  for  light  and  power.  A  fourth  order  has  been  obtained  from 
the  American  Vulcanized  Fibre  Company,  of  Newark,  Del.,  for  a 
50-kw  belted  dynamo.  This  machine  will  be  employed  for  both  light 
and  power.  Another  repeat-order — the  third — has  been  taken  from 
the  Smeeth  Copper  &  Bronze  Company,  of  Chicago,  111.,  for  a  40-hp 
motor  to  be  utilized  for  power  purposes.  J.  B.  King  &  Co.,  of  New 
Brighton,  Staten  Island,  have  called  for  two  7J^-hp  electric  hoists. 
The  C.  &  C.  people  will  build  the  electrical  portions.  The  Brooklyn 
Institute  is  to  be  supplied  with  two  i8-hp  slow-speed  motors  to  be 
used  for  operating  blowers.  Other  C.  &  C.  contracts  taken  this  week 
call  for  two  6o-kw  and  one  40-kw  generators  for  an  apartment 
hotel  now  under  construction  up  town.  New  York,  and  for  one  50-kw 
<Tnd  a  75-kw  generator  to  be  installed  in  a  new  Philadelphia  apart- 
ment hotel.  In  both  these  instances  the  generators  will  be  used 
for  light  and  power.  The  Consolidated  Dental  Manufacturing  Com- 
pany, of  New  York  City,  has  just  ordered  a  65-kw  belt  type  dynamo 
for  light  and  power  use. 

THE  ELECTRIC  CARRIAGE  CALL  COMPANY,  1402  Broad- 
way, New  York,  has  arranged  for  an  installation  of  its  system  with 
the  Hamburg-American  Line,  on  the  steamship  Deutschland,  for  sig- 
nalling at  night  at  sea.  Instead  of  numbers  they  are  going  to  use 
letters  which  form  the  international  code.  This  system  for  sig- 
nalling will  be  visible  five  miles  and  will  be  the  only  system  of  its 
kind  in  operation.  It  is  especially  valuable  on  account  of  the  record 
that  is  kept  of  all  signals  sent  out  by  the  perforated  cards,  which, 
after  they  are  used,  are  dropped  into  a  locked  box,  which  is  accessible 
only  to  those  in  authority.  This  system  has  been  designed  and  super- 
vised by  Mr.  Mortimer  Norden,  the  general  manager  of  the  above- 
mentioned  firm,  which  has  also  closed  contracts  with  the  Montauk 
Theatre,  Brooklyn,  Carnegie  Music  Hall,  New  York,  and  through 
its  agent,  the  National  Electric  Supply  Company,  of  Washington,  it 
has  installed  four  in  that  city. 

700-KW  PLANT  FOR  EASTON,  PA.— The  People's  Light, 
Heat  &  Power  Company's  plant  at  Easton,  Pa.,  is  to  be  in- 
stalled with  a  700-kw  equipment.  The  generators  will  be  six  in 
number — four  of  1 50-kw  capacity  each  and  two  capable  of  developing 
50  kw  each.  These  machines  are  being  supplied  by  the  Northern 
Engineering  Company,  Incorporated,  of  95-97  Liberty  Street,  New 
York.  There  will  be  three  engines  furnished  by  the  Harrisburg 
Foundry  &  Machine  Works,  of  Harrisburg,   Pa.     Two  will  be  of 


400-hp  capacity  each  and  one  of  175  hp.  Thc>'  will  be  of  tandem 
compound  type.  Two  of  the  larger  generators  will  be  direct-con- 
nected to  each  of  the  larger  engmes.  The  boiler  plant  is  to  consist 
'f  three  units  of  300  hp  each.     This  part  of  the  contract  has  been 

undertaken  by  the  Sterling  Company. 

ELPXTRIC  MACHINERY  COMPANY.— This  concern,  of 
.Minneapolis,  Minn.,  was  recently  formed  with  a  capital  stock  of 
$(25,000,  of  which  $110,000  has  been  paid  in.  It  will  continue  the 
manufacture  of  electrical  machinery  as  started  and  de"eloped  by 
C.  H.  Chalmers  and  J.  T.  Boustead.  Several  well-known  lumbermen 
;iiid  flour  manufacturers  of  the  locality  are  interested  in  the  enter- 
I)rise.  It  is  now  building  a  300-kw  generator  to  be  direct-connected 
to  a  Corliss  engine  at  100  r.p.m.  This  is  the  largest  built  by  the 
(oncern  so  far,  but  it  is  equipping  its  shops  to  handle  almost  any- 
thing up  to  1,000  kw. 

MACHINE  TOOLS  FOR  ENGLAND  AND  SOUTH  AFRICA. 
— The  Niles-Bement-Pond  Company,  of  136  Liberty  Street,  New 
York  City,  are  receiving  considerable  orders  for  machine  tools  at 
present  from  England  and  South  Africa.  The  demand  from  the 
(irst-named  country  is  for  new  model  turret  lathes,  thread  milling 
machines  and  adjustable  multi-spindle  drills,  manufactured  at  the 
Pratt  &  Whitney  (Hartford,  Conn.)  shops  of  the  company.  The 
requisitions  from  South  Africa  chiefly  come  from  Johannesburg 
and  call  for  heavy  machines — lathe*;,  planers  and  boiler-making  tools. 

EQUIPMENT  FOR  ARLINGTON  CELLULOID  PLANT.— The 
Arlington  Manufacturing  Company  has  let  contracts  for  the  extensive 
electrical  equipment  of  its  celluloid  plant  now  under  construction 
at  Arlington,  N.  J.  The  generators  will  be  supplied  by  the  General 
Electric  Company.  Sprague  motors  wdl  be  used.  The  contract  for 
wiring  has  been  undertaken  by  the  Electrical  Construction  &  Supply 
Company,  of  27  Thames  Street,  New  York.  The  switchboard,  motor 
panels,  etc.,  will  be  supplied  by  the  Northern  Engineering  Company; 
New  York  offices,  White  Building,  Liberty  Street. 

IMPORTATION  OF  COAL.— The  bulletin  of  the  New  York 
Edison  Company  says :  Probably  the  largest  single  cargo  of  coal 
that  ever  crossed  the  Atlantic,  or  any  other  ocean,  is  that  of  8,525 
tons  just  received  by  the  New  York  Edison  Company  from  the 
mines  of  Cardiff,  Wales.  This  is  one  of  several  cargoes  ordered  by 
the  New  York  Edison  Company  during  the  time  of  the  strike,  thus 
insuring  against  the  possibility  of  coal  shortage,  however  great  the 
local  famine."  This  is  a  good  evidence  of  the  far-sighted  policy  of 
the  company's  management. 

MORE  YANKEE  CARS  FOR  SOUTH  AFRICA.— The  East 
London  (South  Africa)  Municipal  Electric  Traction  system  is  to 
be  extended.  The  existing  equipment  was  manufactured  in  the 
United  States.  The  Jackson  &  Sharp  (Wilmington,  Del.)  plant  of 
the  American  Car  &  Foundry  Company,  for  which  concern  Dutilh- 
Smith,  McMillan  &  Co.,  25  Broad  Street,  are  the  export  managers, 
have  just  iccoivcd  an  order  for  cars. 

PUBLIC  CONTRACTS  OPEN.— Proposals  are  invited  for  the 
construction  of  water  works  and  an  electric  plant  by  Springfield, 
Tenn.,  until  December  15.  H.  T.  Stratton  is  mayor.  The  public 
works  department  of  Nashville,  Tenn..  will  purchase  two  additional 
boilers  for  the  electric  light  plant.  Mr.  Emmet  Snipes,  secretary  com- 
missioners, Searcy,  Ark.,  will  receive  bids  until  December  26  for  the 
installation  of  an  electric  light  plant. 

LARGE  BRAZILIAN  HYDR.\ULIC  PLANT  PROJECTED.— 
The  St.  John  Del  Rey  Mining  Company,  a  British  capitalized  concern, 
with  head  ofifices  in  London,  which  carries  on  extensive  mining  oper- 
ations in  Brazil,  has  acquired  considerable  water  power  in  the  vicinity 
of  iis  properties  with  a  view  to  the  erection  of  a  large  hydraulic  plant 
intended  for  the  furnishing  of  power  to  operate  low-grade  iron  ore 
in  large  quantities. 

ANOTHER  MEXICAN  TRANSMISSION  LINE.— German 
Roth  &  Companj',  engaged  in  extensive  gold  and  silver  mining  op- 
erations in  the  district  of  Temascaltepec,  State  of  Mexico,  are 
about  to  let  contracts  tor  the  construction  and  equipment  of  a 
hydraulic  plant  on  the  Rio  Verde.  Their  concession  permits  of 
the  utilization  of  2,000  litros  of  water  per  second. 

PENNSYLVANIA  ELECTRIC  RAILWAYS.— Superintendent 
Blown,  of  the  Pennsylvania  State  Bureau  of  Railways,  in  his  annual 
report,  just  made,  criticises  electric  railway  methods;  says  the  various 
companies  are  overcapitalized ;  in  fact,  to  twice  their  cost,  and  urges 
that  New  England's  plan  of  supervising  stock  issues  be  adopted. 

TO  LIGHT  CARTERET  (N.  J.)  PHOSPH.\TE  PLANT.— The 
International  Phosphate  Company's  new  plant  at  Carteret,  N.  J.,  is 
to  be  equipped  with  a  13-in.  by  12-in.  Harrisburg  simple  engine  for 
direct  connection  to  a  50-kw  C.  &  C.  engine  type  d\Tiamo.  This  outfit 
will  be  used  for  lighting  purposes. 

THE  STERLING  ELECTRIC  COMPANY,  of  Lafayette.  Ind.. 
has  contracted  to  erect  a  telephone  plant  at  Durban,  a  city  of  100,000 
inhabitants,  in  the  colonv  of  Natal,  South  Africa. 
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SAN  FRAN'CISCO,  CALIF.— B.  R.  Fox  ha»  been  granted  a  telephone  fran- 
chise  for  a  line  to  cover  Azuza,  Calif.,   and  vicinity. 

SAN  FICX.NCISCO,  CALIF.— The  Direct  Line  General  Telephone  Company, 
with  a  capiul  itock  of  fa.soo.ooo.  ha«  been  incorporated.  The  directors  are 
J.  Finch.  A.  G.  Andriano.  W.  T.  Hess  and  others. 

SAVANNAH,  GA.— The  Georgia  Telephone  and  Telegraph  Company  is 
adding  »oo  new  telephones  to  the  local  system. 

AUGUSTA.  GA.— The  Southern  Bell  Telephone  Co.  has  filed  the  neces- 
sary bond  and  received  iiermits  for  beginning  the  work  of  installing  its  under- 
ground system  of  wires  and  conduits. 

AUGUSTA,  GA.— The  city  council  has  voted  that  the  Strowger  Telephone 
Company  and  the  Bell  Telephone  Company  be  asked  for  bids,  provided  there 
b  no  contract  with  the  Bell,  for  the  city  business.  The  bids  will  be  called 
for  the  latter  part  of  December.  The  Strowger  Company  has  expended  during 
the  pa»t   few  months  .$65,000   in  various   improvements. 

MOSCOW,  IDAHO.— Telephone  lines  will  be  built  from  Moscow  to  the 
outlying  county.     The  mayor  has  the  matter  of  bids  and  other  work  in  charge. 

KANKAKEK,  ILL.— The  council  has  granted  a  franchise  to  the  Interstate 
Independent  Telei)hone  &  Telegraph  Company,  a  branch  of  the  Illinois  Tel- 
ephone   Company. 

»j,,ttvi.  ILL.— The  Independent  Telephone  Company  will  have  its  new 
^j,  ige    ready    to    open    for    business    about   Jan.    i.      About    450   tel- 

ej,;  c  connected  and  ready  for  use  by  that  time. 

CHICAGO,  ILL. — Thirty-nine  persons  and  business  firms  have  been  allowed 
by  Judge  Yuley  to  become  co-complainants  in  the  suit  brought  by  the  Illinois 
Manufacturers'  Association  against  the  Chicago  Telephone  Company  to  enjoin 
the  latter  from  charging  more  than  the  franchise  rate  of  $125  a  year  for  its 
service. 

ELKHART,  I.VD.— The  Home  Telephone  Company,  of  Elkhart  County,  lias 
decided  to  improve  iU  pUnt  at  an  expenditure  of  $30,000. 

MARION.  IND. — The  commissioners  of  this  (Grant)  County  have  granted 
the  Citiicns'  Co-operative  Telephone  Company,  of  Fairmount  a  franchise  to 
operate  lines  throughout  the  county.  By  an  agreement  with  the  Central  Union 
Company  the  new  concern  has  the  use  of  its  lines  to  Marion  subscribers. 

I  OGANSroRT,  IND. — The  Logansport  Home  Teleplionc  Company  gave  a 
fcccption  recently  to  hundreds  of  visitors,  exhibiting  the  plant  and  explaining 
the  working  of  the  modern  system.  Managers  of  telephone  companies  from 
all  over  the  country  were  present  and  many  others  who  arc  interested  in  the 
business  of  telephones. 

I.NDIANAI'OLIS,  IND. — The  Louisville  Home  Telephone  Company,  with  a 
capital  of  $7S.ooo  represented  in  Indiana,  principally  in  the  city  of  New 
Albany,  has  complied  with  tlic  State  l.iw  by  filing  articles  of  incorporation 
and  securing  a  license.  The  capital  stock  of  the  company,  as  represented  in 
the  two  Slates,  is  $1,500,000. 

KOKO.MO,  I.ND. — The  Independent  Telephone  Company,  of  this  city,  has 
announced  an  advance  in  rates  for  private  houses  from  $1.23  to  $1.50  per 
montli.  This  action  is  likely  to  precipitate  a  renewal  of  the  rate  war  between 
the  Bell  and  independent  companies.  The  Bell  Company  has  continually  charged 
$1.50  per  month  for  residences  and  in  order  to  secure  its  hold  has  declared  its 
intention  to  reduce  the  rate  to  $1.25. 

TERRE  HAUTE,  IND.  -The  Kinloch  Telephone  Company,  of  St.  Louis, 
Mo.,  has  asked  for  a  franchise  for  a  long-distcnce  line  from  the  Illinois  State 
line  to  Tcrrc  Haute.  The  company's  line  is  completed  to  Casey,  III.,  and  the 
company  wants  to  cross  into'  Indiana  and  connect  with  the  Citizens'  Company 
■I  Tcrrc  Haute,  thus  establishing  direct  connection  with  the  long-distance  sys- 
tem (if  the  independent  lines  through  Indianapolis. 

I'ETEUSIlURd.  KY. — The  Boone  County  Telephone  Company  will  extend 
it«   lines  to   Bellrvue   and   Rabbi    Hash. 

JEFFKRSO.WILLE.  KV.— Representatives  of  the  Louisville  Home  Telephone 
Company  arc  endcjvoiinii  to  organize  an  independent  telephone  company  in 
this  place.  The  Home  Telephone  Company  has  a  franchise  granted  some 
years  ago,  but    no   work   wns  ever  don.'. 

PORTSMOUTH,  KY.-  The  Portsmouth  Telephone  Company  is  preparing  to 
build  line*  to  .Springville,  Fullcrton,  Malonton,  Argentum,  Lynn,  Warnock 
and  Tygarts  Valley.  .Nt  Warnock  connection  will  be  made  with  the  Greenup 
and  Grayson  lines. 

Dl'.TROIT,  MICH.-  The  Tamarack  Telephone  Company  is  building  two 
additional   tines   helwcen    Stockbridge   and    Dansvitle. 

JACKSON,  MICH.— The  People's  Telephone  Company,  of.  this  city,  has 
been  taken  over  by  the  Ciliiens'  Company,  of  Grand  Rapids,  and  its  name 
changed  to  conform  to  that  of  the  latter. 

MlNNEAPtU.lS.  MINN. — Long  dist.inrc  telephone  service  was  opened  be- 
tween this  city  and  Winnipeg.  Manitoba,  on  Dec.  a.  The  new  lines  run  through 
Fargo,  Grand  Forks  and  Neche,  the  stretch  from  Neche  to  Winnipeg  having 
been  constructed  by  the   Canadian   company.     The  distance  is   500  miles. 

BUFFALO.  N.  Y.— The  Independent  Union  TeUphonc  Company  baa  been 
incorporntcd   with   a    capital   of    $200,000. 

TYRONE.  N.  C  — Tlie  Polk  County  Telephone  Company,  with  a  capital  of 
$5,000,  has  been  chartered  by  Thos.   C.    Mills  and  other*. 

OTTAWA.  OH  10.- -The  Farmers"  Mutual  Telephone  Company  has  applied 
for  a  franchise  in  Ottawa  and  the  petition  is  signed  by  over  300  people  who  will 
become   subscribers. 


CINCINN.ATI,  OHIO. — Judge  Smith  has  decided  that  telephone  companies 
have  the  right  to  erect  telephone  poles  in  sidewalks  on  a  permit  from  the  city 
if  there  is  no  special  injury  to  property  owners  in  the  way  of  cutticg  oflt  light 
or  air. 

FOSTORIA,  OHIO. — The  fanners  about  Fostoria  are  making  so  many  ap- 
plications for  telephones  that  the  Federal  Telephone  Company  can  fill  only 
about  one-fourth  of  them.  The  company  will  extend  its  lines  and  enlarge  its 
switchboard. 

BOWLING  GREE.V,  OHIO. — The  Ticker  Independent  Telephone  Company, 
reaching  some  twenty  towns  in  the  interior  of  the  State,  will  build  a  line  to 
connect  with  the  long  distance  system  of  the  Cumberland  Telephone  &  Tel- 
egraph   Company. 

HAMILTON,  OHIO. — The  Hamilton  Home  Telephone  Company  has  given 
a  mortg.igc  for  $200,000  to  the  Cincinnati  Trust  Company  to  cover  bonds  of  the 
same  amount.  A  portion  of  the  money  will  be  used  for  the  completion  of  the 
system.  F.  W.  Hughes  is  president  and  F.  W.  Whitaker  secretary  of  the 
company. 

CLEVELAND,  OHIO. — The  gross  earnings  of  the  United  States  Telephone 
Company  for  the  month  of  September  were  $27,006.  Expenses  and  taxes 
were  $14,660,  leaving  net  earnings  of  $12,346.  The  monthly  interest  is  $7,771. 
leaving  surplus  for  stock  of  $4,576.  At  this  rate  the  company  is  earning  two 
per  cent,  on  the  stock  outstanding. 

MELMORE,  OHIO.— Farmers  of  Melmore,  Sycamore,  Plankton,  Poplai 
and  Lykins  have  organized  a  company  for  the  purpose  of  establishing  rural 
telephones  through  the  district.  The  main  exchange  will  probably  be  established 
at  Plankton.  Graffton  Baker,  of  Melmore,  is  president  and  Harvey  Qose,  of 
Plankton,   secretary-treasurer  of  the  company. 

BOWLI.NG  GREEN,  OHIO.— The  Federal  Telephone  Company  has  com- 
pleted an  examination  as  to  the  improvements  necessary  to  place  the  exchange 
of  the  Wood  County  Telephone  Company  in  first  class  shape.  The  capacity 
of  the  plant  will  be  nearly  doubled  and  lines  will  be  extended  to  Rudolph, 
Portage,   -Mermill   and  other  towns  in  this  vicinitj-. 

ASHLAND,  OHIO. — The  circuit  court  has  granted  a  franchise  to  the  Central 
Union  Telephone  Company  to  install  its  system  in  Ashland.  The  field  has 
long  been  in  the  hands  of  the  independent  and  the  Bell  Company  has  failed 
repeatedly  to  secure  a  franchise  from  the  village  council.  The  company  was 
defeated  in   both  the   probate  and  common  pleas  courts. 

CLEVELAND,  OHIO.— The  Oeveland  Telephone  Company  is  placing  dectnc 
alarms  on  all  pay  stations.  The  alarm  rings  in  the  room  of  the  person  in  charge 
of  the  building,  in  case  an  attempt  is  made  to  tamper  with  the  contents  of  the 
toll  box.  The  company  has  experienced  great  trouble  from  pay  stations  being 
rifled.  The  money  lost  is  not  large,  but  the  telephone  is  usually  thrown  aut 
of  service. 

CLEVELAND,  OHIO.— H.  R.  Newcomb,  chairman  of  the  Everett-Moore 
banker's  committee  states  that  the  syndicate  is  planning  to  pool  the  entire 
assets  of  the  Federal  Telephone  Company  and  put  up  a  collateral  trust  bond 
issue  to  fund  all  its  debts.  These  bonds  would  likely  be  taken  by  some  of  the 
creditors  of  the  syndicate  for  the  money  due  from  the  Federal  Company,  and 
by  the  Everett-Moore  syndicate  itself  for  money  which  will  be  advanced  to 
place  the  affairs  of  the  company  in  good  shape. 

CI.NCINNATI,  OHIO. — The  Cincinnati  Telephone  Company  has  been  in- 
corpor.ited  with  $50,000  capital  stock  to  construct  and  operate  lines  between 
this  city  and  Lebanon,  extending  through  Hamilton,  Butler  and  Warren 
Counties.  An  effort  will  also  be  made  to  establish  an  independent  exchange  in 
Cincinnati.  Incorporators:  Robert  W.  Scebaum,  R  C.  McCracken,  Sheldon 
Browne,  J.  S.   Nowotney  and  James  P.   Hughes. 

PICKENS,  S.  C. — It  is  reported  that  the  Southern  Bell  Telephone  Company 
has  purchased  the  local  independent  system. 

CHATTANOOGA,  TENN.— A  franchise  will  likely  be  granted  to  Annie 
McElroy  Brett  for  a  new  telephone  system  with  the  right  to  place  the  wires 
underground.  The  grantees  guarantee  that  $100,000  shall  be  spent  in  the  city 
within  six  months  from  the  final  passage  of  the  ordinance.  XIrs.  Brett  also 
owns  systems  in  Detroit  and  in  El  Paso,  Tex. 

PARIS,  TEX. — The  Citizens'  Telephone  Company,  of  Paris,  h&s  increased 
its  capital   stock   from   $120,000  to  $150,000. 

ABILENE,  TEX. — The  Northwestern  Telephone  Company,  capital  $75,000, 
has  been  incorporated  by  W.  G.  McWright,  D.  M.  Howard,  G.  R.  Loveless 
and    others. 

McKI.NNEY,  TEX.— The  Roland  Local  Telephone  Company,  capital  stock 
$5,000,  has  been  incorporated  by  C.  T.  I>ewis,  C.  H.  Famsworth,  J.  R.  Cofgins 
and   others. 

SALT  LAKE  CITY.  UTAH.— The  Utah  Home  Telephone  Company  has  been 
granted  a  franchise  in  this  city.  The  grant  limits  the  rates  to  be  charged  to 
$48  per  annum  for  business  telephones  and  $30  per  annum  for  residence  in- 
struments on   individual   metallic   circuits. 

OGDEN,  UTAH. — The  Home  Telephone  Company  has  petitioned  for  a 
franchise  to  install  and  operate  a  telephone  line  in  Ogden.  The  Rocky  Moun- 
tain Bell  Telephone  Company  has  asked  the  council  to  extend  its  franchise  in 
accordance  vith  the  terms  proposed  in  an  application  two  month?  ago.  and  which 
was  at  the  time  rejected  by  the  council. 

NORFOLK,  VA. — An  injunction  has  been  issued  against  the  Hampton, 
Va..  Telephone  Company  to  prohibit  the  company  from  discontinuing  its  service 
in  Norfolk  irv  connection  with  the  Southern  States  Telephone  Company. 
This  is  said  to  be  the  bcginnning  of  a  long  fight  between  the  Bell  Company 
and  the  local  exchange. 

ODESSA.  WASH.— J.  A.  Willis,  of  Willis,  Adams  County,  has  applied  to  the 
town  conncil  for  a  franchise  to  operate  a  telephone  system  in  this  place. 

CITY  OF  MEXICO,  MEX. — A  proposition  to  establish  and  operate  an  ex- 
tensive system  of  telephones  in  the  City  of  Mexico  has  been  made  to  the  muni- 
cipal council  by  M.  G.  Ribson,  general  manager  of  the  Mexican  Gas  and 
Electric  Light  Company  of  the  Qty  of  Mexko. 
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SAN  FRANCISCO,  CALIF.^Tlic  Mutual  Electric  Light  Company,  which 
operates  a  steam  plant  in  San  Francisco,  is  now  procuring  estimates  from 
manufacturers  of  steam  engines  and  electrical  apparatus  for  the  equipment 
needed  for  the  new  power  house  which  is  to  be  erected  at  the  corner  of 
Stewart  and  Folsoni  Streets.  The  initial  installation  will  probably  consist  of 
two  1,500-kv/  two-phase  generators,  each  direct-connected  to  a  horizontal 
automatic  engine.  Oil  fuel  will  be  used  in  the  new  station.  The  new  under- 
ground conduit  system  will  be  thoroughly  up-to-date  and  the  present  distrib- 
uting system  will  be  remodeled  on  changing  from  single  to  two  phase. 

SAN  FRANCISCO,  CALIF.— A.  M.  Hunt,  of  San  Francisco,  is  engineer 
for  the  capitalists  who  intend  to  install  a  io,ooo-hp  electric  power  plant  on  the 
American  River  near  Placerville,  Cal.  He  has  returned  from  an  inspection  of 
the  water  power  sources.  An  interested  party  says  that  the  reports  that  the 
plant  would  be  installed  in  connection  with  the  new  company  headed  by  H.  H. 
Griffiths,  which  has  commenced  the  construction  on  a  new  street  railway  system 
in  Stockton  are  incorrect.  It  is  possible  that  a  6omile  transmission  line 
might  be  built  to  that  place  if  there  were  a  sufficient  demand  for  electric  power 
for  railways  or  other  purposes,  but,  at  present,  no  Stockton  railway  company 
has  any  interest  in  this  project.  A  large  portion  of  the  output  of  the  initial 
installation  will  be  required  for  running  operations  not  very  far  from  the  plant. 

BARNESVILLE,  GA.^ — The  city  will  soon  be  held  on  a  bond  issue  of  $6,000 
for  an  electric  light  plant. 

LEWISTON,  IDAHO. — The  electric  light  company  is  building  a  new  sta- 
tion and  will  install  a  500-kw  Westinghouse  generator.  The  company  is  ex- 
pending about  $50,000  in  rebuilding  its  system  in   Lewiston. 

PANA,  ILL. — For  the  first  time  in  two  months  the  streets  of  Pana  were 
lighted  on  the  night  of  December  i.  The  lighting  question  has  not  been 
settled  between  the  council  and  the  light  plant,  but  the  lights  were  paid  for 
by  the  manager  of  a  place  of  amusement  for  the  purpose  of  showing  the  people 
the  way  to  the  play  that  was  givei\  on  that  night.  When  the  play  was  over 
darkness  again  fell  over  the  city.  At  present  there  seems  no  prospects  for 
lights. 

EDWARDSVILLE,  ILL.— The  city  council  and  the  Edwardsville  Electric 
Light  &  Power  Company  have  at  last  arrived  at  an  agreement  in  regard  to  a 
franchise  for  street  and  commercial  lighting  in  the  city.  Since  the  expiration 
of  the  contract  with  the  local  company  on  October  14,  the  city  has  been  in  dark- 
ness, the  authorities  and  company  being  unable  to  agree  upon  terms  for  an 
extension.  The  street  lights  were  turned  on  December  9  by  the  company  and 
will  be  continued,  the  franchise  being  given  for  a  period  of  ten  years. 

INDIANAPOLIS,  IND.— The  Modern  Light,  Heat  &  Power  Company,  of 
Indianapolis,  has  been  incorporated.  The  capital  stock  is  $10,000.  C.  A. 
Johnson  heads  the  board  of  directors. 

MARTINSVILLE,  IND.— L.  K.  Davis,  of  Indianapolis,  has  purchased  the 
electric  light  and  gas  plant  of  this  city.  Both  plants  will  be  repaired  and  im- 
proved, and  $50,000  worth  of  new  machinery  installed. 

RICHMOND,  IND. — The  friends  of  the  municipal  electric-lighting  plant 
which  has  been  in  operation  here  only  a  few  months  are  well  pleased  with  the 
showing  made.  They  claim  that  as  soon  as  the  consumers  can  all  be  connected 
there  will  be  an  income  sufficient  to  maintain  the  plant  without  the  street 
lighting  which  is  now  done  by  a  private  company  at  an  expense  of  $15,000 
a  year.  When  this  is  turned  into  its  coffers  the  municipal  plant  will  speed- 
ily pay   for  itself,  they   say. 

ELKHART,  IND. — Another  legal  battle  for  possession  of  valuable  rights 
on  the  St.  Joseph  river  has  begun  in  the  Federal  Court  between  the  St. 
Joseph  Navigation  Company  and  the  St.  Joseph  and  Elkhart  Power  Company. 
The  latter  company  is  constructing  a  dam  at  Elkhart  for  a  large  power  station 
to  generate  electricity  for  factory  use.  The  former  company  seeks  to  enjoin 
the  construction  of  the  dam  on  the  ground  that  the  river  is  navigable  and  that 
no  consent  has  been  obtained  from  Congress  to  dam  the  river. 

PLATTSBURG,  MO. — The  Plattsburg  Light  and  Power  Company  has  been 
incorporated  to  supply  electric  light,  power  and  heat,  with  a  capital  stock  of 
$40,000.  The  incorporators  are  M.  J.  Trimble,  Claude  C.  Funkhouser,  Joel 
Funkhouser   and  Alice  H.   Funkhouser. 

ST.  LOUIS,  MO. — The  Mississippi  Valley  Trust  Company  filed  a  deed 
December  3,  conveying  to  the  Union  Electric  Light  and  Power  Company  a  lot 
fronting  on  Lewis  Street  for  $100,000.  The  sale  was  made  several  months 
ago  and  the  site  is  now  being  improved  with  a  light  and  power  plant. 

ST.  LOUIS,  MO. — Bids  were  opened  at  the  meeting  of  the  board  of  public 
improvements  Dec.  9  for  the  construction  of  two  municipal  lighting  plants — 
one  at  the  city  hall  and  the  other  at  the  insane  asylum.  The  lowest  totals 
make  the  cost  of  the  city  hall  plant,  if  the  lowest  bids  are  accepted,  $31,103  and 
of  the  insane  asylum  plant  $10,860.11. 

JEFFERSON  CITY,  MO. — In  the  Cole  County  Circuit  Court  recently 
Robert  W.  Ray,  of  Canton,  filed  a  suit  for  an  injunction  against  State  Auditor 
A.  O.  Allen  to  prohibit  that  official  from  registering  $1 0,000  of  bonds  i.ssued 
by  the  city  of  Canton  for  the  construction  and  operating  an  electric  light 
plant.  T.  L.  Durke  and  others  are  the  plaintiffs  in  the  suit.  They  contend 
that  the  special  election  which  was  held  on  September  23,  and  at  which  the 
proposition  carried,  was  not  legally  held  in  that  the  ordinance  was  mt  signed 
by  the  mayor  when  the  election  was  ordered,  nor  was  notice  given  in  news- 
papers as  required  by  law.  The  petition  also  attacks  the  validity  of  the  law 
of  the  last  legislature  which  allows  cities  of  the  class  of  Canton  to  vote  bonds 
for  electric  light  and  water  works  purposes  and  declares  th's  law  is  in  violation 
of  the  Constitution  in  that  it  has  two  subjects  in  the  title,  and  for  other  reasons. 

ELIZABETH  CITY,  N.  C— The  Berkley  Railway  and  Light  Company  has 
purchased  the  local  electric  light  plant  and  proposes  to  construct  an,  electric 
railway,  light  and  sewerage  system  at  once. 

GERMANTOWN,  OHIO. — The  council  has  authorized  the  mayor  to  issue 
$8,000   bonds   with  which  to  enlarge   the   municipal  lighting  plant. 


NORTH  LEWISBLRG,  OHIO.— An  eUctric  light  plant  in  thU  place  u  one 
of  the  improvement*  hoped  for.  There  i»  an  opportunity  for  toch  an 
enterprise. 

FINDLAV,  OHIO.— The  Toledo,  Bowling  Green  &  Southern  Traction  G>m- 
pany  will  increase  the  capacity  of  its  Findlay  power  station  to  provide  more  ear- 
rent  for  city  lighting.  The  company  has  announced  that  it  will  spend  |i 3,000 
in  improvements  to  the  lighting  plant. 

YOUNG-STOWN,  OHIO.— The  Voungstown  Consolidated  Gas  k  Electric 
Company  is  preparing  to  replace  all  the  arc  lamps  in  the  city  with  new  ones 
of  the  latest  pattern.  Four  hundred  lamps  of  the  enclosed  type  will  be  ptir- 
chased. 

COLUMBUS,  OHIO— The  Indtanola  Heating  &  Lighting  Company  has 
organized  as  follows:  W.  E.  Swisher,  president;  W.  H.  Sharpe.  vice-president; 
Paul  De  Long,  secretary  treasurer.  The  above,  with  C.  L.  Kurtz,  George  L. 
Gugli;,  W.   V.  Baker  and  Joseph   Slater,  are  directors. 

OTTAWA,  OHIO.— The  Ottawa  Electric  Light  Company  has  submitted  to 
the  town  a  proposition  under  which  it  will  lease  its  plant.  It  provides  that  the 
town  shall  assume  charge  of  the  plant  and  pay  a  monthly  rental  of  $200  for  a 
period  of  ten  years,  after  which  the  plant  may  be  purchased  by  the  town 
for  $15,000.     The  matter  is  under  consideration. 

READING,  PA. — Electricity  will  be  introduced  into  the  mills  of  the  Read- 
ing Iron  Company  to  provide  power  as  well  as  light  on  a  large  scale.  Plans 
for  a  large  plant  have  been  prepared. 

BEAVER,  UTAH.— It  has  been  decided  to  build  a  large  reservoir  at  Minerv 
ville  canon  for  power  and  irrigation  purposes.  Senator  A.  B.  Lewis,  of  Bca/er 
County,  has  bought  a  large  tract  of  land,  finished  preliminary  surveys  and  will 
build  a  dam  64  feet  high,  giving  a  iS4-ft  fall  of  water.  Electric  power  is 
to  be  used  for  electric  railways,  light  and  manufacturing  plants.  Senator  Lewis 
has  applied  for  4,000  acres  of  land  to  be  reclaimed  by  irrigation  and  for  the 
site  of  the  plant.     About  800  horse-power  will  be  obtained. 

RICHMOND,  VA.— The  Virginia  Passenger  and  Power  Company  has 
bought  machinery  for  5,000  additional  horse-power  for  its  various  power  plants. 
The  new  power  house  will  be  completed  by  May  i. 

ETTRICK,  VA.— It  is  said  that  the  power  and  manufacturing  plant  of  the 
Ettrick  Manufacturing  Company  will  pass  into  the  possession  of  the  Virginia 
Passenger  and  Power  Company  as  Geo.  E.  Fisher,  of  New  York,  the  purchaser 
of  the  Ettrick  plant  which  was  sold  under  a  deed  of  trust,  is  a  large  stock- 
holder in  the  Virginia  Passenger  and  Power  Company,  of  Richmond.  The  price 
paid  by  Mr.  Fisher  was  $66,100. 

NEW  CUMBERLAND,  W.  VA.— The  New  Cumberland  light  plant  has  been 
sold  at  trustees  sale  for  $2,000  to  Judge  Campbell,  Wm.  Marquet,  A.  F.  Wil- 
kins  and  James  Porter.  The  new  owners  will  operate  the  plant  and  furnish 
light  to  the  village. 

MARTINTON,  W.  VA. — The  Pocahontas  Water,  Light  &  Power  Company 
has  been  incorporated  with  $:i5,ooo  capital  stock  by  J.  W.  Price  and  others, 
of  Martinton.  The  company  proposes  to  furnish  light  and  power  in  Martin- 
ton,  Durbin  and  Barton. 

TAMPICO,  MEX. — A  new  electric  light  company  has  been  organized  at 
Tanipico.      It    is   composed    of    local    capitalists. 

AMECA,  MEX.— A  company  of  Me.xican  capitalists  has  been  formed  for  the 
purpose  of  establishing  an  electric  light  plant  in  the  city  of  Ameca,  in  the 
State  of  Jalisco.  The  power  for  the  proposed  plant  will  be  derived  from  a 
waterfall  situated  on  the  Estanzuela  hacienda,  as  noted  in  our  issue  of  Dec  6. 
The  company  has  entered  into  a  contract  with  the  municipal  authorities  of 
Ameca  to  supply  that  city  with  lights. 


THE  ELECTRIC  RAILWAY. 


ROME,  GA.— J.  L  Bass  and  R.  A.  Denny  have  gone  North  to  complete 
financial  arrangements  for  extending  the  electric  railway  to  Lindale,  a  new 
village  owned  by  the  Massachusetts  Mill  Company. 

COLUMBUS,  GA. — On  January  1  the  Columbus  Railroad  Company  will 
increase  the  wages  of  mciirmen  and  conductors  from  12  to  13  cents  p^r 
hour.  A  10  per  cent,  bonus  is  also  paid  for  good  service  and  freedom  from 
accident. 

ANDERSON,  IND. — The  city  council  has  extended  the  franchise  of  the 
Union  Traction  Company  fifty  years.  The  company  has  appropriated  $100,000 
for  the  building  of  new  car  shops  in  this  city.  The  capacity  of  the  power 
house  will  be  increased  two-thirds,  the  machiney  having  already  been  pur- 
chased. 

SHELBYVILLE,  KY. — The  Louisville,  Anchorage  &  Pewee  Valley  Railway 
has  applied  for  a  franchise  to  build  its  lin-  through  this  place.  Some  of  the 
grading  has  already  been  completed  and  contracts  for  other  work  are  being 
placed.     Percy  Moore,  of  Louisville,  is  at  the  head  of  the  company. 

BALTIMORE,  MD.— It  is  reported  that  the  Chesapeake  Beach  Railway 
(steam)  between  Washington  and  Chesapeake  Bay  may  be  converted  into  an 
electric  lin^'.     David  H.   Moffatt,  of  Denver,   Col.,  is  the  owner. 

VICKSBURG,  MISS.— The  Yazoo  and  Mississippi  Valley  Railroad  is  plan- 
ning to  install  an  electric  light  plant  in  the  Vicksburg  shops. 

HIGH  POINT,  N.  C. — It  is  reported  that  a  company  of  outside  capitalists 
will  build  a  factory  here  next  spring  for  the  manufacture  of  trolley  cars. 

AKRON,  OHIO.— The  Northern  Ohio  Traction  Company's  railway  depart- 
ment earned  $52,310  during  November,  a  gain  of  $13,304  over  the  same  month 
last  year. 

CLEVELAND,  OHIO.— The  November  earnings  of  the  Elgin,  Aurora  & 
Southern  Traction  Company  were  $28,607,  a  gain  of  $6,068  over  the  same 
month  last  year. 
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(  ,  ^.,....     The  Cincinnati,  Dayton  &  Toledo  Traction  Company 

,.   J.  ifaini  in  it«  earning*.     The  gro»6  for   November   was  $38,315. 

GKEEXVILLE,  OHIO.— The  Dayton  Ir  Northern  Traction  Company  will 
build  a  freight  station  at  thi»  jwint  and  a  franchise  has  been  granted  for 
neccMury  tnrnouU. 

ALLIANCE,  OHIO.— The  Stark  Railway  Company  is  making  surveys  for 
it*  extension  from  Sebring  to  Salem.  The  road  is  practically  completed  from 
Canton  to  Alliance  and  Sebring. 

CJ  /,    OHIO.— The    <  -illc    &    AshUbula    Railway 

Co,j,;  ig  coniracu  for  the  road  and  power  house. 

Plan*  u,!  !(;.    i"'wer  ttation  were  j,..)""^  ■.•  .'•   "    Tcrkins,  of  Toledo. 

POKTJJMOL'TH,  011I0.~The  Portsmouth  Street  Railway  &  Electric  Light 
Company  is  preparing  plans  for  a  new  power  sUtion.  While  the  matter  has  not 
been  definitely  decided  it  is  probable  that  the  plant  will  be  erected  in  the 
spring. 

TOLEDO,  OHIO.— The  Toledo  Railways  &  Light  Company  is  erecting  a 
new  5,uoo-bp  engine  built  by  the  Allis  Chalmers  Company.  It  is  of  the  vertical 
crots  com|<ound  condensing  type  and  is  direct  connected  to  a  2,000-kw  Wcst- 
inghousc   generator. 

ZANESVILLE,  OHIO.— The  Zancsvillc  Railway.  Light  Ac  Power  Company, 
which  has  bought  up  the  Zanesvillc  Street  Railway  Company  and  the  Zancs- 
villc Electric  Company,  has  applied  for  a  asyear  blanket  franchise  covering  the 
grants  of  the  former  companies. 

.MARIETTA,  OHIO.— The  council  has  granted  a  franchise  to  the  Parkers- 
burg,  Marietu  &  Interurban  Railway  which  will  enable  it  to  extend  its  tracks 
10  and  over  the  new  Ohio  River  bridge.  The  extension  to  the  West  Virginia 
*iile  will  >>e  made  as  soon  as  possible. 

I,. I  I.  I  .< .  <iHIO. — The  United  States  Construction  Company  is  offering 
worth  of  the  stock  of  the  Toledo,  Columbus,  Springfield  & 
I  >■  Company.     The  company  is  doing  the  construction  work  for 

liie  ruad  and  desires  to  realize  on  a  portion  of  the  stock. 

COLU.MUIANA,  OHIO.— The  O.  K.  Oil  &  Gas  Company  is  negotiating  with 
the  Voung»iown  &  Southern  Railway  Company  looking  to  the  erection  of  the 
railway  |Kiwcr  bouse  near  this  city  with  a  view  to  using  gas  from  the  com- 
pany's wells  as  fuel.     The  proposition  is  being  considered  with  favor. 

LEAVITTSBURG,  OHIO. — A  number  of  citizens  have  signed  a  petition 
asking  the  county  coI^luis^ioners  to  revoke  the  franchise  of  the  Pennsylvania 
&  Mahoning  Valley  Railway  on  account  of  the  failure  to  operate  cars  over 
the  Leavittsburg  extension.  The  road  is  completed  but  the  company  claims  it 
IS  being  held  up  by  a  railroad  crossing. 

CARTH.\GE,  OHIO. — The  village  council  has  declined  to  grant  a  25-year 
(ranclii!>e  to  the  Cincinnati  interurban  Comjiany  except  on  a  basis  of  s  cent 
fare  lu  Fountain  Square  Cincinnati  and  universal  transfers  from  that  point. 
I  he  lumpany  w  ill'  rot  consider  the  proposition.  The  citizens  have  organized 
10  rrtist  any   attempt  to  lay  the  tracks  at  night. 

CLEVELAND,  OHIO. — Directors  of  the  Aurora,  Elgin  &  Chicago  Traction 
Lompany  have  voted  to  pay  the  first  dividend  on  preferred  stock  on  December 
17  of  three  i>er  cent.  The  company  will  not  be  able  to  pay  this  wholly  out  of  the 
earnings  of  the  road,  since  it  has  been  in  operation  only  for  a  short  time.  The 
uross  earnings  fur  the  month  of  November  were  $16,594. 

TOLEDO,  OHIO.— The  Toledo,  It.  Wayne  &  Southern  Railway  Company 
will  soon  be  incorporated  in  Ohio  to  build  a  line  from  Toledo  to  Indianapolis 
by  way  of  Ft.  Wayne,  Huntington,  Elwood  and  Marion.  The  promoters  are 
l».  W.  Jones  and  L.  .\.  Smart,  of  Cleveland,  W.  II.  Ogan,  Tipton,  Ind.,  and 
l>i.  J.  F.  Spaunhurti,  of   Indianapolis. 

\'l HENS,  OUR).— A  new  company  has  been   formed  to  take  over  the   fran- 

wrured    some   time   ago    for    a    line    from    Athens    to    Nilsonville.      The 

■IH..H  uf  ihe   new   company  arc   J.  J.    Woodward,   jtrcsidcnt   and  general   m.iii- 

Kcr;  l>.   H.  Siggins,  vice  president ;  L.   M.   Riddlcspcrgcr,  treasurer,  and  H.   II. 

Maning.  M-cretary.     The  first  three  mentioned  live  at  Warren,  Pa. 

l''I.M)l,AY,  OHIO. —  Farmers  in  this  county  appear  to  have  organized  in 
...ikc  trouble  for  Ihe  Western  Ohio  Railway  Company,  which  is  preparing  to 
i'uild  its  line  from  Lima  to  Findlay.  None  of  tnem  will  sell  right  of  way 
except  at  a  certain  tigiirc  which,  needless  to  say,  is  exorbitant.  The  company 
has  decided  to  break  the  combination  by  bringing  condemnation  suits. 

CLEVEL.AND,  Olll<).--Thc  Northern  Ohio  Tractioii  &  Light  Company, 
which  is  to  succeed  the  .Northern  Ohio  Traction  Company,  has  been  incor|>orated 
with  a  temporary  lapital  stock  of  $10,000,  by  J.  R.  Nutt,  W.  R.  Whitney,  H. 
J.  Crawford,  C.  E.  Sanders,  and  V.  J.  Terrell  The  majority  of  the  stockholders 
of  the  old  company  have  agreed  to  the  change,  which  will  be  effected  De- 
cember S9. 

SANDUSKY,  OHIO.— There  it  a  report  that  the  Sandusky.   Ucllcvue,   Mon- 

cvillc  &  Norwalk    Railway   project   will   be  revived   in  the  near    future.     Con- 

I'lernble  work  of  grailing  and   building  of  culverts  was  done  about  two  yeais 

K".   I>ut   many  of   the    franchises   have    expired.      The   new  promoters  are   said 

to  I1.1VC   ample  capital   to  complete  the   road  as   originally   proposed.     The  road 

».(«   I,,   have    connected    Sandusky,    Norwalk.    Chicago   Junction,    Plymouth   and 

.M;)listicld. 

TOLEDO.  OHIO.— Surveys  have  been  started  on  the  new  line  which  the 
Toledo.  Howling  Green  &  Southern  Traction  Company  proposes  to  build  between 
Uowling  Green  and  Toledo,  relieving  the  company  of  the  necessity  of  entering 
Ihe  city  over  the  tracks  of  the  Toledo  vV  Maumec  Valley  Railway  from  Perrys 
burg.  The  new  short  cut  will  be  33  miles  long  and  will  touch  the  towns  of 
Sugar  Ridge.  Dunbridgc.  Howling,  Lime  City,  and  besides  drawing  from  these 
towns  the  company  will  save  about  thirty  minutes  on  the  running  time  to 
Uowling  Green. 

CLEVELAND,   OHIO      The    Pomeroy-Mandclbaum   syndicate   will   announce 

the    hnancing   plan    of   the    Ohio   Central   Traction    Company   about   January    i. 

Hie  road  is  a  consolidation  of  \hc  old   road  of  the   same  name  and  the  new 

lanslicld.  Crestline  &  Gallon   Railway.     The  entire  line  extends  from   Bucyrua 


to  Mansfield,  a  distance  of  35  miles.  It  will  be  bonded  at  $700,000  with  stock 
of  the  same  amount.  The  road  is  now  fully  in  operation  and  next  year  it  will 
be  connected  with  the  Ckveland,  Elyria  &  Western  Railway  by  a  connecting 
link    from   Mansfield   to   Wellington. 

WELLSBURG,  W.  VA. — The  council  has  granted  a  franchise  throagh 
town  to  the  Pan  Handle  Traction  Company.  The  Wellsburg,  Steubenville 
&  New  Cumberland  Traction  Company  has  applied  for  a  franchise  to  enable  it 
to  build  up  the  West  X'irginia   side  of  the   Ohio   river   to  Holliday's   Cave. 


THE  AUTOMOBILE. 


AUTOMOBILE  SCHOOL. — It  is  reported  that  a  school  is  to  be  established 
in  Philadelphia  for  instruction  in  the  art  of  handling  automobiles.  A  full  and 
thorough  course  is  to  be  given,  at  the  end  of  which  diplomas  will  be  granted 
to  students  passing  examinations. 

AUTOMOBILE  MAIL  ROUTE.— What  is  said  to  be  the  first  rural  auto- 
mobile mail  route  in  the  United  Sutcs  has  been  established  between  Portland 
and  Pennvillc,  Ind.  It  covers  a  distance  of  twelve  miles.  Patrons  of  the 
line  are  served  twice  a  day.  the  machine  making  two  trips  each  day.  The  gov- 
ernment officials  at  Washington  are  interested  in  the  experiment  as  it  is  ex- 
pected that  many  automobile  mail  routes  will  be  established  in  the  near  future. 


NEW    INDUSTRIAL   COMPANIES. 

THE  ROSEMONT  ELECTRIC  TRANSMITTER  COMPANY,  of  New 
York,  has  been  incorporated;  capital,  $250,000.  Directors:  Herman  Schwarz, 
Julius  Rosenberger  and  A.  H.  Schwarz.  New  York. 

THE  INDEPENDENT  INCANDESCENT  LAMP  COMPANY,  of  St.  Louis. 
.Mo.,  has  been  incorporated  with  a  capital  stock  of  $20,000.  The  incorporators 
are  Harry  M.  Coudrcy,  Walter  L.  Gilliam,  Walter  Ennes.  James  A.  Gerr  and 
B.  G.   Trcmainc. 


OBITUARY. 


MR.  A.  C.  BARNEY,  member  of  the  street  car  manufacturing  firm  of  Bar- 
ney &  Smith,  of  Dayton,  Ohio,  died  recently  of  heart  trouble  at  Monte  Carlo, 
.vhcre  he  collapsed  on  arrival  in  the  railroad  station  from  Paris,  while  on  a 
trip  for  his  health. 

MR.  C.  L.  PULLMAN. — The  death  is  announced  of  Mr.  Charles  L.  Pullman. 
:i  brother  of  the  late  George  M.  Pullman,  of  sleeping  car  fame.  He  was 
liimself  an  inventor  of  no  mean  ability  and  was  well  known  in  the  electric 
street    railway    field. 

CHARLES  H.  PINKHAM.- Charles  II.  Pinkham  died  in  New  York  city 
last  week  after  a  brief  illness.  He  was  born  in  Salem.  Mass.,  fifty-three  ye-irs 
ago.  and  came  to  New  York  when  seventeen  years  old.  In  1888  he  founded 
the  Bank  of  Harlem  and  became  its  first  president.  This  institution  was  later 
merged  with  the  Hamilton  Bank,  125th  Street.  He  was  at  one  time  executive 
agent  for  the  Equitable  Life  Assurance  Society.  At  the  time  of  his  death  he 
was  general  manager  of  the  Bay  State  Electric  Light.  Heat  and  Power  Company, 
with  offices  in  Boston.  Mr.  Pinkham  was  a  member  of  the  Lenox  Avenue 
Unitarian  Church  .ind  of  the  -New  England  Society,  the  Colonial  Club,  the 
I'nitarian  Club,  and  the  Harlem  Club. 

MR.  JOHN  VAN  HORNE,  ex-vice-president  of  the  Western  Union  Tele- 
graph  Company,  died  at  his  home  in  Pewee  Valley,  a  suburb  of  Louisville  on 
December  13,  aged  75  years.  He  was  born  at  Centreville.  N.  J.,  1827,  became 
an  operator  and  rose  rapidly  in  the  early  telegraph  $er\'ice.  He  was  made 
president  of  the  Southwestern  Telegraph  Company  within  the  Confederate 
lines  during  the  period  covered  by  the  Civil  War.  Wlien  the  telegraph  consoli- 
dation took  i>lace  in  i860  under  W'estcrii  Union  he  became  general  super- 
intendent of  the  Southern  Division  and  a  member  of  the  board  of  directors. 
In  1878  he  became  vice  pr«  sidcnt.  His  latest  work  while  connected  with  )lic 
Western  Union  Company  was  the  charge  of  lljc  Contract  Bureau,  tlir  l-i-r 
Service    Iiureau.   Electrical  Department.   Bureau  of  Sutistics.  etc. 


l^ERSONAL. 


.MR.  .\NDR1.\\  CARNEGIE  has  returned  to  this  country  in  good  health 
.ind  spirits,  allngrthcr  recovered  from  his  late  illness. 

MR.  F'RANK  J.  SPRAGUE  is  home  from  Europe,  where  lie  has  been  taking 
a  brief  vacation   and  studying  the  electric  railway  situation. 

MR.  A.  FREDERICK  COLLINS  will  deliver  a  lecture  on  "WitvlcM  Telcg 
laphy  and  Telephony"  before  the  Brooklyn  Institute,  Jan.  23,  1902. 

COUNT  CORRAUO  EMO  CAPODILISTA.  of  Mibn.  Italy,  is  in  the  United 
States  for  the  purpose  of  making  a  study  of  the  electrochemical  industry  as 
developed  here. 

MR.  J.  W.  PETERSON. — The  Electrical  Equipment  Company,  of  Chicago, 
.announces  that  J.  W.  Peterson  has  been  elected  president  to  fill  the  vacancy 
made  by  the  withdrawal  of  Mr.  J.   Holt  Gates. 

MR.  F.  W.  WILLCO.X.  of  the  General  Electric  Lamp  Works  at  Harrison. 
N.  J.,  is  to  lecture  this  week,  on  the  16th,  in  Brooklyn,  N.  Y.,  befor«  the 
Modern  Science  Club,  on  the  manufacture  of  incandescent  lamps. 

MR.  J.  CUSTANCE  BENNETT,  of  London.  England,  who  is  actively 
connected  with  various  electrical  interesU  in  that  country,  has  been  visiting 
the  United  States  for  some  weeks  past.  He  sailed  for  home  this  week  to  arrive 
Christmas. 

MR.  T.  HOLT  GATES  has  withdrawn  from  the  Electrical  Equipment  Com- 
pany, of  Cliicago,  of  which  he  was  president,  and  will  conduct  business  here- 
after as  J.  Holt  Gates  &  Company,  with  offices  at  927  Monadnodc  Block,  doing 
a   contracting   business. 
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MR.  HENRY  HOPKINS,  superintendent  of  city  street  lighting  at  New 
Haven,  Conn.,  has  a  neat  little  article  in  the  local  Palladium  showing  how 
valuable  street  lighting  is,  if  efficient,  in  promoling  the  welfare  and  prosperity 
of  a  city  and  its  inhabitants. 

MR.  FRANZ  MEYER,  Ph.D.  has  opened  an  office  as  consulting  metallurgical 
and  chemical  engineer  at  88  Broad  Street,  New  York  City.  He  will  also  make 
a  specialty  of  negotiating  tiie  sale  in  this  country  and  abroad  of  patents  and 
inventions  relating  to  the  art. 

MR.  JOHN  S.  SEYMOUR,  of  Seymour,  Seymour  &  Harmon,  formerly 
U.  S.  Commissioner  of  Patents,  has  contributed  to  the  current  Yale  Law 
Journal  a  pithy  and  most  interesting  article  on  patents,  in  which  the  subject 
is  dealt  with   in  a  masterly  manner. 

MR.  F.  E.  DRAKE,  for  two  years  past  general  manager  of  the  Union  Elek- 
tricitats  Gesellschaft,  of  Berlin,  has  just  returned  to  this  country  after  closing 
a  very  successful  engagement.  He  proposes  to  stay  permanently  in  this  coun- 
try, where  he  has  a  host  of  friends  and  many  influential  connections. 

SENATOR  O.  E.  HARRISON,  of  Greenville,  Ohio,  was  in  Chicago  durin.? 
the  past  weej<,  during  which  time  he  visited  the  plant  of  the  Stromberg-Carlson 
Tel.  Mfg.  Co.  It  is  understool  that  Mr.  Harrison  is  interested  in  an  entirely 
new  telephone  enterprise  about  which  more  information  will  be  published 
later. 

MR.  JAMES  S.  PEARCE  has  been  appointed  master  mechanic  of  the  Scioto 
and  Cincinnati  Divisions  of  the  Norfolk  &  Western  Railway  Company,  with 
headquarters  at  Portsmouth,  Ohio.  Mr.  Herbert  T.  Herr  has  been  appointed 
master  mechanic  of  the  Eastern  General  Divison,  comprising  the  Radford, 
Shenandoah  and  Norfolk   Divisions,  with  headquarters  at  Roanoke,   Va. 

MR.  E.  J.  LAVENS,  formerly  connected  with  the  General  Incandescent 
Arc  Light  Company,  will  assume  entire  charge  on  January  i  of  the  panel 
board,  switchboard  and  switch  departments  of  the  Bossert  Electric  Construc- 
tion Company  of  Utica,  N.  Y.  The  development  of  this  well-known  business 
affords  an  excellent  opportunity  for  the  well-known  experience  and  ability 
that  Mr.  Lavcns  is  known  to  possess. 

MR.  J.  J.  RUTLEDGE,  one  of  the  largest  and  most  successful  operators  in 
the  Klondike  is  now  in  New  York  for  the  purpose  of  placing  contracts  for  con- 
siderable machinery,  including  electrical  equipment.  Mr.  Rutledge  has  been 
granted  a  concession  by  the  Canadian  government  for  the  dredging  of  the  entire 
length  of  the  40-mile  river  where  gold  was  first  discovered  in  the  Klondike 
regions.     He  is  a  guest  at  the  Hotel  Manhattan. 

MR.  R.  L.  WARNER. — At  the  regular  meeting  of  the  New  England  Railroad 
Club,  at  the  Pierce  Hall,  Boston,  on  December  9,  a  paper  on  "Electrically 
Driven  Shops"  was  presented  by  Mr.  Robert  L.  Warner,  Boston  sales  manager 
of  the  Westinghouse  Electric  &  Mfg.  Co.  Mr.  Warner's  paper  was  illus- 
trated by  a  large  selection  of  stereopticon  views  showing  many  examples  of 
the  application  of  direct-current  and  ind'iction  motors  to  the  driving  of  machine- 
shops  tools  and  other  apparatus. 

MR.  W.  MANDELICK,  who  was  formerly  connected  with  the  Sprague  Elec- 
tric Company  and  was  later  private  secretary  to  Mr.  E.  H.  Johnson,  has  been 
for  two  years  past  with  Mr.  C.  T.  Yerkes  in  London  and  has  now  become  sec- 
retary for  the  Yerkes  underground  traction  interests  in  London.  He  is  now 
spending  a  few  weeks  in  this  country  at  the  holiday  season  and  will  return 
to  London  early  in  the  new  year.  Mr.  Mandelick  is  making  very  rapid  ad- 
vancement for  so  young  a  man,  much  to  the  pleasure  of  his  many  friends  in 
.\merica. 

MR.  CHARLES  E.  WADDELL,  of  Asheville,  N.  C,  is  on  a  visit  to  New 
York  in  connection  with  an  important  water-power  electrical  generating  plant 
now  being  installed  near  Asheville.  It  is  thought  by  those  interested  that  in 
a  short  time  the  western  section  of  North  Carolina  will  become  an  important 
manufacturing  region  owing  to  the  abundance  of  water  power  and  availability 
of  labor  for  textile  mills.  Mr.  Waddell  is  also  electrical  engineer  of  the 
Vanderbilt  Biltmore  estate,  the  several  electrical  plants  of  which  he  has  re- 
cently  reconstructed. 

-MR.  PHILIP  W.  MOEN  has  resigned  as  second  vice-president  of  the 
American  Steel  &  Wire  Company.  He  graduated  from  Yale  and  entered  the 
business  after  several  years  of  study.  He  was  made  general  superintendent  and 
assistant  treasurer  and  in  1891  he  became  general  manager  and  treasurer,  which 
offices  he  held  until  the  Washburn  &  Moen  Mfg.  Company,  with  its  $4,000,000 
capital  stock,  sold  out  to  the  .American  Steel  &  Wire  Company  in  1898.  Mr. 
Moen  was  made  a  director  and  third  vice-president  of  the  consolidation  and 
afterward  was  promoted  to  second  vice-president.  He  was  manager  of  the 
Eastern  division  of  the  company's  business. 

MANDELICK-SQUIRE.— Miss  Marie  Antoinette  Squire,  the  daughter  of 
Mr.  and  Mrs.  Levi  Henry  Squire,  of  New  York  City,  and  Charles  Edward 
Mandelick,  were  married  this  week  at  All  Angels'  Protestant  Episcopal 
Church,  Eighty-First  Street  and  West  End  Avenue.  The  ceremony  was  per- 
formed by  the  Rev.  Dr.  S.  Delancy  Townsend.  Mrs.  John  H.  Flagler,  sister 
of  the  bridegroom,  was  matron  of  honor,  and  Miss  Helen  Maude  Mabley, 
maid  of  honor.  William  C.  Mandelick  was  best  man,  and  the  ushers  were 
Henry  W.  Stackhouse,  William  J.  Beggs,  H.  W.  Abbott,  and  Clayton  Mayo. 
A  small  reception  followed  the  ceremon;'.  The  bridegroom  has  been  for  many 
years  in  the  electrical  field. 

MR.  C.  H.  MACKAY. — A  telegram  from  San  Francisco  of  December  t2 
says:  The  commercial  bodies  of  this  city  have  held  a  reception  at  the  Palace 
Hotel  in  honor  of  Clarence  H.  Mackay  and  others  of  the  managemen*:  of  the 
Commercial  Cable  Company  who  are  to  see  the  laying  of  the  new  cable  to 
Honolulu.  Governor  Gage  represented  the  State,  and  Mayor  Schmitz  was 
present  on  behalf  of  the  municipality.  G.  G.  Ward  said:  "The  length  of  this 
cable  will  be  three  and  one-half  times  greater  than  any  Atlantic  cable.  When 
this  shall  be  completed  our  system  will  reach  from  England  and  France  to 
China,  three-fourths  of  the  distance  around  the  globe.  And  I  venture  to  predict 
that  we  shall  be  able  to  beat  'Puck's'  prophecy  of  girdling  the  earth  in  forty 
minutes  by  sending  a  message  from  San  Francisco  to  San  FVancisco  in  one- 
fourth  of  that  time."  Mr.  Mackay  was  slightly  hurt  during  the  first  attempt 
to  land  the  shore  end  of  the  cable  last  week. 

SUPERINTENDENT  HESS,  of  the  German  Niles  Tool  Works,  Berlin,  is 
now   in   the   United    States.      The    report    that    the    works    had    closed    down   is 


accurate.  There  was  a  strike  recently  among  the  employees,  but  the  matter 
has  been  adjusted  and  the  plant  is  now  in  full  operation  again.  The  Bertin 
vorks  acquired  the  German  rights  to  manufacture  the  specialties  of  the  KQes 
Tool  Works,  of  Hamilton,  Ohio,  prior  to  that  concern's  absorption  by  the  Nile*- 
I'.ement-Pond  Company.  'I  he  plant  is  an  exact  duplicate  of  the  Ohio  works. 
In  view  of  the  general  business  depression  throughout  the  German  Empire  the 
German  Niles  Works  have  been  offering  on  this  market  for  some  time  past 
various  machine  tools  for  prompt  delivery  and  at  from  5  per  cent,  to  10  per 
cent,  lower  prices  than  those  existing  here,  notwithstanding  the  machinery  being 
subject  to  a  45  per  cent,  import  duty,  ."^'o  orders  to  speak  of,  however,  havi- 
been  taken  in  the  American  markets  so  far.  In  England  the  German  tools 
have  met  with  better  success.  Vickers  Son  &  Maxim  having  lately  placed  a 
fair  sized  contract  with  the  German   concern. 


EDUCATIONAL. 


GRADUATE  SCHOOL  OF  ENGINEERING  AT  THE  M.  I.  T.— A  grad- 
uate school  of  engineering  research  is  to  be  established  Oct.  7,  1903,  at  the 
Massachusetts  Institute  of  Technology  in  Boston.  Its  object  will  be  to  stim- 
ulate and  provide  research  in  such  branches  of  fine  and  applied  science  as 
relate  to  the  various  departments  of  engineering,  covering  work  in  civil, 
sanitary,  mechanical,  electrical,  marine,  mining  and  chemical  studies.  The 
school  will  be  composed  of  a  limited  number  of  graduate  students  of  marked 
attainments  presumably  qualified  to  engage  in  advanced  studies  and  investi- 
gation and  the  staff  will  consist  partly  of  protessors  and  instructors  of  the 
institute,  and  partly  of  experts  and  authorities  actually  engaged  in  engineer- 
ing enterprises.  Problems  of  immediate  and  practical  importance  arc  to  be 
studied  as  far  as  means  and  facilities  allow.  Thus,  $5,000  per  year  for  three 
years  has  been  offered  by  a  friend  of  the  institute  to  be  expended  in  the  sttidy 
of  efficient  and  economical  methods  of  dealing  with  the  sewage  of  large  cities. 
Also  a  testing  laboratory  for  the  investigation  of  the  behavior  of  building 
materials  under  exposure  to  fire.  Another  fund  of  S500  for  three  years  has 
been  tendered  for  the  investigation  of  Rontgen  Ray  apparatus,  with  a  view 
for  its  improvement  for  the  uses  of  surgery  and  medicine.  The  degree  of 
Doctor  of  Engineering  (Eng.  D.)  will  be  conferred  upon  members  of  the  school 
who  have  been  duly  accepted  as  candidates  for  that  degree  upon  a  residence 
membership  of  two  years  and  an  original  thesis  upon  some  approved  subject, 
based  upon  sustained  study  of  a  particular  problem  which  has  been  advanced 
by  the   candidate's  work. 


Ucabe  Botes. 


THE  ELECTRIC  APPLIANCE  CO.,  Chicago,  is  out  with  the  announcement 
that  it  has  in  Chicago  ready  for  immediate  shipment  the  largest  stock  of  weather- 
proof wires  carried  by  any  house  west  of  the  Allegheny  mountains. 

STERLING  ELECTRICAL  MFG.  CO.,  of  Warren,  Ohio,  has  recently  issued 
n  neat  little  folder  circular  discussing  tersely  the  benefits  and  advantages  of 
its  incandescent  lamps;  the  text  being  accompanied  by  cuts  to  emphasize  the 
points. 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO.  reports  a  great  many 
inquiries  regarding  its  new  hook-switch,  which  it  has  recently  placed  on  the 
market.  It  is  now  equipping  all  its  telephones  with  this  new  style  book,  illus- 
trations of  which  iiave  appeared  in  this  paper. 

THE  UNITED  STATES  CARBON  COMPANY,  a  New  Jersey  corporation 
with  $400,000  capital  stock  has  been  admitted  to  do  business  in  Ohio  with 
office  in  Cleveland.  Burton  L.  Foster  is  president.  The  company  is  the  re- 
organization of  the  old  company  of  the  same  name. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  is  distributing  to  the 
trade  a  new  No.  9  D.  &  W.  price  list.  This  price  list,  which  contains  half-tone 
cuts  of  all  D.  &  W.  products,  includes  much  new  material  not  heretofore  listed. 
.\.ny  prospective  buyer  can  obtain  a  copy  by  addressing  the  above  company. 

THE  CARPENTER  MACHINE  WORKS  is  the  name  of  the  successor  to 
Hubbard  &  Carpenter,  93  Pearl  St.,  Brooklyn,  New  York,  whose  vacuum 
pumps  are  so  well  known  and  extensively  used  in  the  electrical  field.  The  new 
firm,  headed  by  Mr.  Thos.  D.  Carpenter,  will  increase  the  plant  and  continue 
to  produce  v.'ork  of  the  same  excellent  quality  that  has  given  the  old  firm  the 
good  reputation  it  has  alway.-  enjoyed. 

THE  WESTERN  ELECTRIC  COMPANY  reports  very  gratifying  results 
from  its  constant  potential  alternating  arc  lamp.  This  lamp  operates  on  the 
repulsion  principle  and  the  favor  with  which  the  central  station  managers  have 
received  it,  as  well  as  the  fact  that  a  competing  manufacturer  nas  recently 
copied  the  details  of  its  mechanism,  are  tributes  to  its  intrinsic  worth.  The 
Western  Electric  Company  will  be  pleased  to  quote  attractive  prices  to  pros- 
pective buyers. 

D.  &  W.  SPECIALTIES. — In  a  neat  catalogrue-price  list  just  issued  the 
D.  &  W.  Fuse  Company,  Providence,  R.  I.,  displays  in  illustration  a  full  line 
of  non-arcing  fuses  and  safety  devices  foi  alternating,  power,  railway,  light- 
ing, telephone  and  fire-alarm  circuits.  The  list  includes  this  company's  indicat- 
ing cartridge  fuse,  the  indication  of  a  blown  fuse  being  the  appearance  of  a 
burned  spot  in  the  center  of  a  circle;  service  switches  and  boxes;  subway  boxes; 
luse  terminals,  etc.  The  price-list  gives  the  prices  of  every  size  in  the  different 
classes.  This  company's  business  is  rapidly  increasing,  to  better  care  for  which 
it  has  recently  enlarged  its  manufacturing  plant  to  double  the  former  capacity. 

THE  WEST^.RN  ELECTRICAL  SUPPLY  CO.,  of  St.  Louis,  has  recently 
got  out  two  very  attractive  catalogues  of  seasonable  articles.  One  of  thenj 
illustrates  a  most  complete  line  of  electrical  toys  and  small  motors  and  dynamos. 
While  these  are  toys,  they  are  perfect  miniature  reproductions  of  la.  ge  ap- 
paratus, and  are  mechanically  and  electrically  perfect  in  every  detail.  There 
has  been  an  increase  of  the  demand  for  this  catalogue,  and  the  line  of  material 
illustrated  would  certainly  seem  very  meritorious.  The  company  has  also 
issued  a  new  catalogue  on  miniature  incandescent  lamps  and  fittings,  showing  an 
especially  fine  line  of  socket'ess,  series  lamps,  which  can  be  used  to  great 
advantage  in  decorating  rooms  and  trees  for  Christmas.  It  is  mailed  on  appli- 
cation. 
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Attorney,    140  Nassau  St.,  N.   Y.] 

'jller  for  electric  MO- 

;  J.  i.  Ay«,  Miiiucii.  ili»b.  Ai>i>.  filed  Feb.  17.  19«>2.  The  reversing 
..  and  rheosUt  ana  are  interconnected  by  a  latch  which  ensures  their 
proper  operation  in  sequence. 

715.336.  BOO.STKH  SYSTEM;  G.  Bacbr.  McKeesport.  Pa.  App.  filed  Feb. 
14,  1902.  carries  a  field  coil  in  circuit  with  the  armature  of 

a  shuntm'.-  an  increase  in   the  load  on  the  motor  will  cause  a 

proportionat' -    .n  the  strength  of  the  field  of  the  generator. 

71J.265.  THERMOELECTRIC  PILE;  A.  Heil.  Frankfort-onthe  Main.  Ger- 
many. App.  filed  April  22,  1902.  One  of  the  metals  is  so  shaped  that 
the  healing   flame   will    traverie  a   considerable   length   of   it. 

715,281.  ELECTROLVTIC  APPARATUS;  Joseph  Matthews,  of  Kings  Heath, 
and  Willi.->m  Daries,  of  Selby  Park.  England.  App.  filed  March  29, 
1901.  An  inner  Unk  of  perforated  insulating  material  contains  a  revolv- 
ing drum  provided  with  a  number  of  radiating  arms  passing  through  an 
outer  surface  of  insulating  material.  The  arms  slowly  carry  the  tin- 
scrap  through  the  tank  while  it  is  being  electrolyzed. 

715.291.  SYSrE.M  OF  CONTROL  FOR  ELECTRICALLY  PROPELLED 
VEHICLES;  W.  B.  Potter,  Schenectady,  N.  Y.  App.  filed  April  8,  1899. 
The  system  comprises  motor  controllers  operated  by  air  pressure  which   is 


7  •5.4"  3- — Storage    B-itfery. 
electromagnetically    controlled   and   the  arrangement   is   such   that    the   con- 
trollers oi>erale   the   motor  circuits  while  the  train   is  being  driven  and  the 
brake  circuit    while   it    is  being   retarded. 

715.299.  ELECTRIC  ELEVATOR;  H.  Rowntrcc,  Chicago,  111.  App.  filed 
Nov.  29,  1899.  A  push  button  system  wlierein  the  car  can  be  automat- 
ically brought  to  any  floor  without  interference  from  the  operation  of 
buttons  at  other  floors. 

715.313  PROCESS  OF  FORMING  ELECTRIC  CONDUCTING  CABLES; 
R.  Spaulding.  New  York,  N.  Y  App.  filed  May  3,  1902.  The  conductor 
is  firit  formrd  into  a  tube  by  braiding  together  bare  wires  and  is  after- 
wards flattene<l.   covered  and   given  a   rectangular   shape. 

715.327.  RHEOSTAT;  F.  C.  Watson.  Philadelphia,  Pa.  App.  filed  April  2, 
1902.  A  casing  containing  a  number  of  lamp*  and  a  resistance  coil,  the  lat- 
ter having  iti  convolutions  projecting  through  an  opening  in  the  casing 
•o   th.it   a   cnnt.-irt    finger   can   be   moved   across  them. 

715.329.  RAIL  CHAIR  AND  INSULATOR;  W.  D.  Young.  Baltimore,  Md. 
App.  filed  Oct.  18,  1901.  A  chair  for  third  rails  having  a  dove-tailed 
opening  for   the  insulator  and  side  arms   for  supporting  the  guard   rails. 

7IS43*.  ACCUMULATOR  ELECTRODE;  R.  Alexandcr-Katz.  Berlin.  Ger- 
many.    App.  filed  Aug.  31.   1899.      Details. 

715.334.  FLECTRIC  SAFE  LOCK;  J.  M.  Allen.  St.  I-ouis.  Mo.  App.  filed 
June  7.  1901.  A  door  without  hinges  or  external  handles  is  held  in  place 
by  internal  IkiIh  controlled  by  electro-magnets.  A  handle  in  the  form  of  a 
V  ;inf|  rarrying  magnet  coiU  ii  applied  to  the  front  of  the  door  at  a 
■  i-tinn  point  to  complete  th^  circuit  of  the  internal  m.Tgnrts,  which  rc- 
Ir.rr.  the  bolt»;  the  external  magnet  can  then  be  used  as  a  handle  by 
reason   of  its  sticking,  to  remove  the  door. 

715.343  ACCl'MULATOR;  F.  N.  Blanc.  Paris.  France.  App.  filed  Feb. 
17,  1902.  The  support  consists  of  aluminum  electroplated  with  copi>er 
and   covered    with    metallic   lead. 

7I5.347-  TELEGRAPH;  J.  E.  Carney.  Monigomery,  Ala.  A,ip.  filed  May 
27,   1901       Details  of  a  non  interfering  box. 

7«5.37S  INSULATOR;  M.  Harloe.  Hawley.  Pa.  App.  filed  May  9.  1902. 
(Sec  page  1005.) 

715.412.  STORAGE  BATTERY;  L.  Paget.  New  York.  N.  Y.  App.  filed 
Sept.  8.  1899.  Silicalcd  tufa  is  u»e<l  as  a  filling  between  the  plates  on 
account   of  it*  Ix-ing   light   and   having   great   absorbent  properties. 

7I5M«3  STORAGE  BATTERY:  L  Paget.  New  York.  N.  Y.  App.  filed 
Aug  »R.  1901.  A  multiple  cell  storage  battery  having  plates  extending 
r'.,:r  »!*<.  from  one  cell  to  another  with  the  sole  cortducting  connection 
t>ri«rrn   the  cpIU   formed    by   the   active   ni.itcrial 

715.41.1  KI.KCTRIC  TROLLEY  WIRE  HANGER;  A.  Palmros.  Columbus, 
Ohio.  App.  filed  Sept.  14,  1897.  A  bracket  supporting  a  pair  of  shear 
clamp*  which  grip  the  wire 

715.428.  EI.ECTRirAL  CONTROLLER;  J.  L.  Schurrman.  Jr..  Chicago,  III. 
App,  filrd  Dec.  4.  1899  A  power  switch  including  a  clutching  arrange- 
ment whereby  the  circuit  breaking  switch  is  moved  a  certain  distance  and 
then   released  to  allow  the  resistance  controller  to  move 

715.434       KLKCTROMAGNET;   A.   Sfromberg.    Chicago.   111.      App.    filed  Jan. 

a.  iQo?.     (See  page  1005  > 
715.455.      SANITARY    ATTACHMENT    FOR    TELEPHONE    TRANSMIT 

TERS;    H.    Baethia.    BuiT;,!..     X      V       App.    filed    May    23.     1902 

page  1005  ) 


715,50s  and  715.506.  ELECTRIC  FURNACE;  H.  N.  Potter,  New  Rochelle, 
N.  Y.    App.  filed  Nov.  21,  1901.     (See  page  1004.) 

715.507.  TUBUL.\R  ELECTRIC  FURNACE;  H.  N.  Potter,  New  Rochelle, 
N.  Y.     App.  filed  Feb.  7,  1902.     (See  page  1004.) 

715.508.  ELECTRIC  FURNACE;  H.  N.  Potter.  New  Rochelle,  N.  Y.  App. 
filed  March  37,  1902.     (See  page  1004.) 

715.509.  END  SUPPORT  AND  CIRCUIT  TERMINAL  FOR  CARBON 
TUBE  FURNACES;  H.  N.  Potter,  New  Rochelle,  N.  Y.  App.  filed 
March  28,   1902.      (See  page  1004.) 

715,511.     SNAP  SWITCH;  H.   E.  Reeve,  Brooklyn,  N.  Y.     App.  filed  Feb.   12, 

1902.     Details  of  a  pole  switch. 
715,528.      FUSE   BOX;   M.    R.   Utley,   Chicago,  111.     App.   filed   May   13,    1901. 

A  box  having  a  lining  of  installing  material  in  which  the  fuse  is  mounted 

and  having  certain  grooves  and  spaces  to  shed  water. 
715,537      COMPOSITE  SYSTEM  OF   ELECTRICAL  TRANSMISSION;   F. 

Bedell,  Ithaca.  N.  Y.     App.  filed  March  20,  1900.     (See  page  1005.) 

715.545.  GENER.\TING  ALTERNATING  CURRENTS:  C.  S.  Bradley,  Avon, 
New   York,     .^pp-    filed  June   22,    1896.      (See   Current    News   and   Notes.) 

715.546.  GENERATING  ALTERNATING  CURRENTS;  C.  S.  Bradtey,  Avon, 
New   York.     App.    filed  April   23,   1902.      (See   Current   News  and  Notes.) 

715.555.  ELECTRIC  SIGN:  L.  S.  Crandall,  Brooklyn.  N.  Y.  App.  filed 
Aug.  30,  1902.  The  sockets  for  the  lamps  can  be  filled  by  ornamental 
plugs  to  adapt  the  structure  for  a  day  sign  as  well  as  a  night  sign. 

715,618.  VENTILATED  MAGNET  COIL;  W.  Spencer,  Jr..  SchenecUdy. 
N.  V.  App.  filed  May  23,  1902.  A  coarse  helix  with  spaces  between  the 
convolutions,  is  wound  next  to  the  core  to  permit   air  to  circulate  therein. 

715.625.  PROCESS  OF  OBTAINING  METALLIC  ALUMINUM  OR  OTHER 
METALS  BY  ELECTROLYSIS;  G.  Taddei,  Turin,  Italy.  App.  filed 
July  17,   1901.     (.See  page  1004.) 

715.626.  APPARATUS  FOR  OBTAINING  METALS  BY  ELECTROLYSIS: 
G.   Taddei.  Turin,  Italy.     App.  filed  Dec.   13,   1901.     (See  page  1004.) 

715,643.  CARBON  GUIDE  FOR  ELECTRIC  LAMPS;  W.  J.  Deming. 
Murphysboro.  111.     App.   filed  July  12,   1902.     Details. 

715,650.  ELECTRICAL  MASSAGE  APPARATUS;  O.  A.  En  Holm,  New 
York,  N.  Y.     App.  filed  March  20,  1902.     Details. 

715,654.  GRAVITY  ELECTRIC  BATTERY;  A.  M.  Friend,  Denver,  Colo. 
App.  filed  June  8.  1901.  A  porous  horizontal  diaphragm  is  inserted  be- 
tween the  upper  and  lower  electrodes  to  act  as  a  filter. 

715,677  ELECTRIC  ROLLER;  C.  J.  Marius,  West  Hoboken.  N.  J.  App. 
filed  Feb.  6.  1900.  A  generator  located  inside  of  the  roller  supplies  a 
current  thereto  while  Jie  roller  is  moved  over  the  surface  of  the  body  in 
massaging   treatment. 

715.683.  ELECTRICAL  CALL  BELL;  W.  E.  McCormick.  Chicago.  111.  App. 
filed    Dec.    16,    1901.      (Sec  page    1005.) 

715.684.  ANODE;  Frank  McDonald,  Johnsonburg,  Pa.  App.  filed  May  20, 
1901.  The  anode  comprises  a  tube  or  cup  containing  mercury,  and  a  num- 
ber of  thin  strips  of  platinum  foil  with  one  end  sealed  within  the  tube: 
a  conductor  enters  the  top  of  the  tube. 

715,686.  ELECTRIC  TELEGRAPH:  T.  D.  Penniman.  Baltimore,  Md.  App. 
filed  Jan.  9.    1902.     Intelligence  is  transmitted  by  sending  over  the  circuit 


(See 


7 « 5. 537- — Composite  System  of  Electrical  Transmission. 

a  succession  of  impulses  separated  by  spaces  and  substituting  spaces  for 
impulses  and  impulses  for  spaces  in  combinations  to  form  the  characters 
of  a  code. 

715.689.  ELECTRICAL  SWITCH;  C.  D.  Piatt.  Bridgeport.  Conn  App.  filed 
Aug.  19,  1002.  The  clips  have  V-shaped  bases  which  fit  into  similarly 
shaped  notches  in  the  insulating  block  upon  which  the  switch  is  mounted. 

715.696.  SYSTEM  OF  TELEGRAPHIC  DISTRIBUTION;  H.  A.  RowUnd. 
Baltimore.  Md.  App.  filed  Dec.  11,  1901.  A  telegraph  line  baring  central 
stations  at  each  end  and  one  or  more  substations  from  each  central  station 
which  are  connected  thereto  by  a  circuit  relayed  from  the  main  line. 

715.702.  SYSTEM  OF  AND  APPARATUS  FOR  CONTROLLING  LIGHT 
EFFECTS;  R.  F.  Spangenberg.  New  Orleans.  La.  App.  filed  Nov.  18, 
1901.  A  machine  by  which  the  sliding  colored  screens  can  be  manipulated 
by  power  to  produce  various  effect*  for  theatrical  purposes. 

715.714  TROLLEY  FOR  ELECTRIC  RAILWAY  CARS;  L.  E.  Walkins. 
Springfield.  Mass.  App.  filed  Jan.  9.  1900.  The  trolley  is  hinged  to  the 
car  and  trails,  so  that  it  can  raise  and  l*wer  to  compensate  for  inequal- 
ities in   the   conductor. 
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Atlantic  and  Pacific  Telegraphy. 

Mr.  .Marconi,  by  dint  of  the  steady  persistence  that  alone  enables 
genius  to  achieve  great  results,  has  now  succeeded  in  transmitting 
wireless  telegraph  messages  across  the  Atlantic,  between  the  Cana- 
dian Government  and  King  Edward,  as  well  as  between  himself  and 
the  King  of  Italy.  Nothing  is  lacking  to  the  authenticity  of  the 
notable  event.  This  December  it  is  not  possible  for  doubting  cynics 
to  challenge  the  deed  as  they  did  the  transmittal  of  the  "s"  one  year 
ago ,  or  as  they  also  did  the  existence  of  the  "mjrthical  De  Sauty" 
in  the  grand  old  days  of  pioneer  submarine  cable  work.  We  do  not 
know  whether  Mr.  Marconi  so  planned  it  or  not,  but  to  us  it  is  an 
extraordinary  coincidence  that  the  very  week  that  saw  the  landmg 
at  San  Francisco  of  the  shore  end  of  the  Commercial  Pacific  cable, 
and  the  very  month  that  witnessed  the  completion  of  the  British 
Pacific  cable,  should  have  recorded  this  splendid  feat  of  sending 
etheric  messages  across  the  Atlantic.  "Thus  God  fulfils  himself  in 
many  ways,  Lest  one  good  custom  should  corrupt  the  world,"  and 
so  the  advance  in  electrical  discovery  and  application  goes  on.  With 
Mr.  Marconi  himself  we  are  far  from  expecting  to  see  the  submarine 
cable  annihilated  as  a  means  of  communication.  It  is  true  that  land 
telegraph  lines  were  being  run  across  Alaska  and  Siberia  at  the 
moment  the  Atlantic  cable  succeeded,  and  have  never  since  been 
completed;  but  it  would  often  have  been  an  excellent  convenience 
had  they  existed.  When  wiicless  telegraphy  has  worried  through 
all  the  difficulties  that  still  beset  it,  we  may  expect  a  great  increase 
in  transmarine  telegraphy  and  a  proportionate  reduction  not  possible 
in  the  rates  while  submarine  cables  are  the  sole  dependence.  If  1902 
had  no  further  claim  to  remembrance,  this  wireless  record  of  its 
closing  month  will  forever  signalize  the  date  in  the  annals  of  our 
race  and  its  civilization. 


The  Battle  of  the  Roads. 

A  bill  has  been  introduced  in  the  United  States  House  of  Repre- 
sentatives authorizing  the  appropriation  by  the  Federal  Government 
of  the  sum  of  twenty  million  dollars  to  build  good  roads  throughout 
the  country.  This  measure,  put  forward  by  Mr.  W.  P.  Brownlow,  of 
Tennessee,  a  State  whose  roads  are  probably  as  atrocious  as  those 
of  New  York  or  Illinois,  proposes  that  a  Bureau  of  Public  Roads 
of  the  Department  of  Agriculture  shall  have  the  spending  of  this 
money,  co-operating  with  the  road  authorities  in  the  various  States 
to  secure  the  beneficial  result  of  furnishing  the  public  with  thorough- 
fares that  shall  not  only  be  directly  useful  but  shall  serve  as  ex- 
emplars. 


The  proposal  to  spend  so  large  a  sum  will  naturally  arouse  criticism 
and  provoke  opposition,  but  it  is  certainly  high  time  that  every 
authority  in  the  land  was  enlisted  in  the  effort  to  improve  these 
arteries  of  commerce  and  interc^/urse,  just  in  the  same  manner  as 
the  River  and  Harbor  bill,  in  spite  of  some  errors,  makes  appro- 
priations without  which  most  of  our  ports  and  tidal  ways  would 
become  unnavigable.  To-day  the  French  lead  the  world  in  auto- 
mobilism,  not  because  they  are  any  whit  superior  to  us  in  ingenuity 
and  mechanical  ability,  but  because  their  governments  throughout 
an  era  of  great  steam  railroad  development  have  not  allowed  a 
superb  highway  system  to  degenerate.  Hence  in  the  remotest  rural 
commune,  the  automobile  has  as  smooth  a  path  as  on  any  of  the 
Paris  avenues  radiating  from  the  Arc  de  Triomphe.  If  ever  the 
electric  automobile  is  to  succeed  it  will  need  better  roads,  and  thus 
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the  selfub  interests  of  many  electrical  engineers  and  manufac- 
turers are  touched  by  this  proposed  legislation.  Such  a  striking 
measure  of  internal  improvement  should  give  us  roads  nearly  as 
good  as  those  over  which  Caesar's  legions  swept  easily  from  one 
confine  of  the  Empire  to  another,  two  thousand  years  ago.  Even 
if  the  sum  proposed  is  not  secured,  it  is  reasonable  to  hope  thart 
the  National  Government  will  be  enabled  to  join  hands  and  forces, 
to  some  extent,  with  those  who  in  New  Jersey,  New  England  and 
elsewhere  are  making  straight  and  smooth  the  paths  of  the  farmer 
and  the  automobilist.  We  are  glad  to  know  that  that  conservative  but 
progressive  body,  the  Automobile  Club  of  America,  is  giving  the 
measure  its  judicious  and  vigilant  sui>port. 


Tut   Third  Rail  and  Sleet  in  Chicago. 

The  recent  serious  trouble  experienced  by  the  Manhattan 
Railway  Company  in  New  York  with  sleet  on  the  third  rail 
has  aroused  such  apprehension  in  the  minds  of  some  people  in 
regard  to  the  advisability  of  third-rail  electric  traction  for  any 
heavy  railroad  work,  that  it  is  opportune  to  call  attention  to 
the  fact  that  Chicago  elevated  roads  are  now  troubled  but  little 
with  sleet.  It  was  several  years  before  methods  were  evolved 
and  apparatus  perfected  for  successfully  battling  with  what  is 
probably  the  most  serious  difficulty  a  third-rail  electric  road 
has  to  contend  with.  Although  slcct  storms  are  not  numerous 
in  Chicago,  they  come  occasionally  with  great  severity.  During 
the  past  three  years  there  has  been  no  storm  that  has  seriously 
interfered  with  elevated  traffic  in  Chicago. 


The  different  companies  do  not  entirely  agree  in  the  methods 
used,  but  the  whole  situation  may  be  summed  up  by  saying 
that  plenty  of  brushes  and  scrapers  are  provided,  and  they  are 
ready  for  use  promptly  during  the  entire  season.  One  road 
u-ies  steel  wire  brushes,  bearing  on  the  rail  both  in  advance  and 
in  the  rear  of  each  contact  shoe.  These  steel  wire  brushes  have 
flat  bristles,  and  will  take  care  of  any  moderate  sleet  storm. 
The  brushes  are  kept  ready  for  use  on  each  car,  but,  of  course, 
are  only  brought  in  contact  with  the  rail  when  necessary.  Oc- 
casionally a  sleet  storm  occurs  which  is  too  much  for  the  brushes, 
and  for  an  emergency  of  this  kind  the  cars  on  this  road  carry 
steel  scrapers,  which  are  used  in  addition  to  the  brushes.  These 
scrapers  are  made  of  a  single  piece  of  sheet  steel.  Another  ele- 
vated road  in  Chicago  uses  instead  of  brushes  a  scraper,  which 
is  somewhat  in  the  nature  of  a  brush,  in  that  it  has  a  back  of 
ca!«t  iron,  into  which  a  number  of  steel  plates  corresponding  to 
the  bristles  of  a  brush  are  cast.  This  scraper-brush  rests  on  the 
third  rail,  being  held  down  by  a  spring  of  considerable  flexi- 
bility. Of  course,  the  wear  is  rapid,  but  as  they  are  not  in 
service  much  of  the  time,  that  is  of  minor  importance,  in  com- 
parinon  to  keeping  the  road  in  operation  during  a  sleet  storm. 


Part  of  the  troninc  "i  tiic  Manhntlan  Railway  seems  due  to 
the  use  of  a  guard,  or  trough,  in  which  the  third  rail  is  placed. 
One  of  the  Chicago  roads,  when  first  adopting  a  third  rail,  put 
on  a  trough  of  this  kind,  but  abandoned  it  because  of  the  ex- 
cellent space  it  formed  for  the  collection  of  snow  and  sleet. 
T.ikcn  altogether,  as  we  asserted  last  week,  there  is  no  ground 
for  «.crinus  alarm  about  the  practicability  of  the  third  rail  in 
slcct  storms.  If  the  New  York  Board  of  Health  would  permit 
the  removal  of  the  guards  on  the  Manhattan  Railway  short 
rail,  it  would  no  dinibt  facilitate  the  operation  of  the  road  in 
the  sleet  and  snow  storms  very  much.  It  is  probably  not  far  from 
a  correct  estimate  to  say  that  more  lives  would  be  lost  indirectly 

in      llir     rilv     '">(      Vrn-      \".-irk     in     the     r.-xir-.^      i-if     t      vnr     flimiipli 


exposure  during  delays  in  the  elevated  traffic,  caused  by  the 
presence  of  this  third-rail  guard,  than  would  be  lost  through 
shocks  or  burns  received  by  employees  working  on  the  struc- 
ture. The  frightful  discomforts  now  endured  by  the  New  York 
public  means  sickness  and  death  to  many  persons  of  feeble 
health.  Of  course,  all  overhead  wires  crossing  the  track  would  have 
to  come  down.    They  ought  to  be  down,  anyhow. 


Theories  of  Magnetis.m. 

In  an  article  which  appeared  last  week  Dr.  Zacharias  presented  a 
particular  magnetic  theory,  according  to  which  magnetism  is  to  be 
regarded  as  analogous  to  hydrostatic  pressure.  Moreover,  it  would 
appear  that  according  to  the  views  propounded,  an  iron  shell  envel- 
oping a  magnet  intercepts  the  pressure  in  some  manner,  and  produces 
remarkable  phenomena.  To  judge  by  the  concluding  paragraph  of 
the  article,  the  author  of  the  theory  seems  to  be  timorous  of  launching 
suddenly  upon  an  unprepared  world  the  violence  of  this  revolutioniz- 
ing conception.  We  hasten  to  assure  him,  however,  that  he  need  have 
no  fear.  If  there  be  any  truth  in  the  hypothesis  he  suggests,  it  will 
not  shatter  the  pinnacles  of  the  temples  of  science ;  nor  leave  the 
esoteric  world  in  sackcloth  and  ashes. 


Furthermore,  heretical  as  it  may  be,  we  do  not  see  anything  in  the 
theory  as  stated  in  the  article.  In  the  first  place,  Ampere's  theory  of 
magnetism  we  believe  to  be  a  mere  working  hjT>othesis,  and  not  a 
cardinal  article  of  physical  belief.  We  think  that  few  persons,  if 
any,  believe  that  within  the  molecules  of  iron  actual  electric  currents 
perennially  circumambulate.  But  it  is  quite  conceivable  that  in  the 
atom  of  iron  there  are  electrified  ions  performing  mutual  orbital  rev- 
olutions about  a  common  electric  center  of  attraction,  and  such 
revolving  ions  would,  according  to  existing  theories — the  experiments 
of  M.  Cremieu  notwithstanding — be  electrodjTiamically  equivalent  tc- 
small  active  electric  circuits.  In  such  a  manner.  Ampere's  hypothesis 
might  be  promoted  from  th;  condition  of  an  interesting  mathematical 
speculation  to  that  of  a  reasonable  physical  theory  of  inherent  molec- 
ular magnetism. 


In  regard  to  the  cylindrical  electromagnet,  in  so  far  as  its  phe- 
nomena are  correctly  described,  these  phenomena  are  satisfactorily 
accounted  for  by  the  existing  theory  of  the  magnetic  circuit.  Some 
of  these  phenomena  appear  to  be  incorrectly  described  in  the  article. 
If  the  article  is  right,  then  it  is  of  the  greatest  importance  that  the 
discrepancies  should  be  revealed  for  the  sake  of  experimental  science, 
rather  than  for  the  sake  of  magnetic  theory.  But  until  adequate  ex- 
perimental proof  is  forthcoming,  they  seem  to  lie  in  a  slough  of 
inaccuracy.  For  instance,  it  is  hopelessly  inaccurate  to  say,  as  the 
article  says,  that  the  addition  of  the  cylindrical  shell  in  such  a  magnet 
increases  the  strength  of  the  magnet  from  30  to  36  times.  The  state- 
ment might  be  correct  for  the  strength  of  some  particular  magnet  and 
.■-hell,  at  some  particular  distance,  measured  in  sonic  particular  way. 
But  one  might  just  as  well  say  that  putting  a  man  on  a  pair  of  stilts 
increased  his  height  1.53  times.  Altogether,  this  "pressure"  thcor>- 
of  magnetism  has  not  sufficient  weight  to  convince  one. 


The  Undervcriters'  Annual  Meeting. 

The  annual  meeting  of  the  Underwriters'  National  Electric  Asso- 
ciation was  held  in  New  York  on  the  9th  of  December,  as  already 
noted.  This  is  the  association  which,  with  the  aid  and  endorsement  of 
various  engineering  institutions,  has  compiled  and  adopted  the  Na- 
tional Electrical  Code.  The  Decalogue  contains  ten  commands  usu- 
ally starting  with  the  imperative  "Thou  shalt  not."  The  National' 
Code  is  an  improvement,  containing  about  four  hundred  commands, 
iKiialK  in\ol\ing  the  injunction:  'Thou  must  not."    An  aggregation 
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of  four  liuiidrcd  imi^i-nots  is  sadly  depictive  of  human  nature  in  con- 
nection with  untramnicled  electrical  contracts  and  installations.  An 
intelligent  being  arriving  for  the  first  time  on  this  planet  from  an- 
otlier  sphere,  and  reading  the  National  Code,  would  be  apt  to  become 
convinced  of  the  utter  depravity  of  electrical  constructors.  The 
pages  of  tlie  code  suggest  the  "eternal  nay"  of  the  universe  as  in- 
terpreted, during  fits  of  indigestion,  by  Carlyle;  or  the  mental  atti- 
tude of  the  nursemaid,  who  told  the  child  immediately  beneath 
her  orderly  eye,  to  go  out  of  doors  to  see  what  the  other  children 
were  doing,  and  to  tell  them  "they  mustn't." 


I 


Nevertheless,  it  must  be  admitted,  in  all  seriousness,  that  the  musts 
and  the  must-nots  of  the  National  Electrical  Code  arc  essentially  salu- 
tary and  beneficent.  Electric  lighting,  when  properly  introduced. 
is  safer  to  property  and  person  than  gas  or  oil  lighting,  besides  being 
more  salubrious  and  convenient.  But  electric  lighting  carelessly 
introduced  may  be  dangerous  to  property  and  to  person.  As  long  as 
a  man  builds  himself  a  house  far  from  his  neighbors,  and  carries 
his  own  insurance,  there  is  no  desire  on  the  part  of  his  neighbors  to 
dictate  the  conditions  under  which  he  shall  install  his  house  wires 
or  fixtures.  He  may  hang  a  naked  arc  lamp  amid  gauzy  window- 
curtains,  or  lead  a  1,000-volt  circuit  through  twin  flexible  cord  con- 
ductors lashed  to  the  gas  pipes.  But  when  he  asks  his  neighbors  to 
insure  his  house  against  destruction  by  fire,  his  neighbors  have  a 
right  to  declare  that  his  premium  for  insurance  shall  be  heavy  unless 
he  adopts  approved  fixtures  and  methods  of  wiring.  It  is  inevitable 
that  insurance  shall  necessitate  the  right  to  dictate  the  physical 
conditions  under  whicli  the  minimum  rate  shall  be  assessed. 


Much,  therefore,  as  the  electrical  contractor  may  resent  the  in- 
terference of  the  fire  underwriters,  yet  it  is  better  for  him  to  accept 
the  inevitable  gracefully  and  to  recognize  in  the  interference  a_ 
blessing  in  disguise.  For  the  reduction  of  fire  hazard  in  all  electric 
installations  by  following  prescribed  methods,  tends  to  accelerate 
the  development  and  spread  of  electrical  industry;  while,  obviously, 
the  courting  of  the  fire  fiend  by  careless  and  cheap  construction, 
tends  to  create  apprehension  in  the  public  mind.  Moreover,  the 
public  fear  once  aroused,  with  or  without  raised  insurance  rates,  is 
far  more  blind,  unreasonable,  and  difficult  to  allay,  than  the  censure 
of  the  underwriters'  experts.  Consequently,  the  censure-dealing 
underwriter  is  really  the  guardian  angel  of  electric  enterprise  un- 
awares. Turn  him  ruthlessly  out  of  the  door  and  the  municipal 
heeler  armed  with  boss-bidden  ordinances  is  likely  to  come  in 
through  the  roof.  The  hostility  that  some  central  station  managers 
evince  towards  the  National  Electrical  Code  and  its  framers  is 
futile  and  must  be  nugatory  in  result.  It  is  far  better  to  join  hands 
with  the  Underwriters'  National  Electrical  Association  for  the  joint 
purpose  of  encouraging  the  most  widespread  and  safest  plans  of 
applying  electricity  in  houses.  Whenever  a  rule  is  unduly  severe, 
it  should  be  brought  up  under  joint  discussion  for  redress.  But  all 
reasonable  rules  should  be  entorced  as  far  as  possible. 


Brakes  and   Braking. 

The  two  Institute  papers  by  Messrs.  Parke  and  Keiley,  respectively, 
form  together  an  admirable  compendium  of  the  art  of  braking  in 
theory  and  in  practice.  We  could  wish  that  the  practical  effect  of 
bad  track  and  worn  brakes  had  been  pushed  to  an  experimental  con- 
clusion, but  one  cannot  expect  every  condition  to  be  taken  up  in  a 
brief  paper,  and  it  is  at  least  as  important  to  know  what  is  the  best 
result  that  can  reasonably  be  expected.  Mr.  Parke's  paper  is  an 
excellent  summary  of  the  principles  of  braking  in  general  with 
especial  reference  to  the  lapses  from  theoretical  efficiency  due  to  mis- 
placement of  the  brake  mechanism  and  to  improper  distribution  of 
the  brake  pressure  on  the  front  and  hind  wheels  of  a  truck.     Mr. 


Keiley  supplements  this  by  an  experimental  study  of  the  actual  per- 
formance of  brakes  on  fast-running  electric  cars  as  found  in  ordinary 
electric  railway  practice.  It  has  long  been  known  that  the  effective 
braking  of  electric  cars  has  proved  very  difficult,  and  the  long  succes- 
sion of  serious  accidents  which  have  appalled  the  public  in  the  last 
year  or  two,  has  served  to  call  forcible  attention  to  the  problem. 
I'raking  electric  cars  indeed  is  far  more  difficult  practically  than  brak- 
ing ordinary  railway  trains,  by  reason  of  the  frequent  necessity  for 
emergency  stops  to  avoid  collision  with  the  vehicles  or  persons 
excluded  from  ordinary  railway  tracks. 


The  fundamental  principle  of  practical  braking  is  to  take  up  at 
the  brake  shoes  all  the  energy  possible  without  causing  the  wheels 
to  skid.  The  moment  skidding  begins  not  only  is  the  wheel  dam- 
aged by  flatting,  but  effective  braking  ceases ;  so  that  the  art  of 
efficient  braking  demands  that  the  brake  pressure  should  be  kept  at 
all  speeds  just  below  the  point  where  further  resistance  to  rotation 
would  produce  skidding.  This  practically  means  a  gradual  reduc- 
tion of  the  pressure  as  the  car  slows  down,  a  feature  automatically 
secured  in  some  of  the  latent  types  of  air  brakes  and  electric  brakes, 
but  very  difficult  to  attain  in  hand  brakes.  Actual  braking  eflfects 
can  readily  though  approximately  be  calculated  from  the  known 
coefficients  of  friction  between  wheel  and  rail  and  wheel  and  brake 
shoe.  This  is  done  in  Mr.  Parke's  interesting  paper.  It  is  there 
shown  that  in  principle  it  should  be  possible  by  the  use  of  sand  in  bad 
weather  to  reach  a  negative  acceleration  of  just  about  one-fourfh 
of  gravity  without  skidding  the  wheels.  Now  in  actual  practice 
this  figure  is  never  anywhere  nearly  reached  nor  should  it  be,  for 
it  amounts  to  a  reduction  of  speed  of  very  nearly  5J/^  miles  per 
hour  per  second.  This  is  nearly  double  what  is  permissible  on  the 
score  of  safety  to  the  passengers,  so  that  we  need  not  regret  the 
evident  failure  to  reach  ideal  conditions.  To  tell  the  truth,  a  word 
needs  to  be  spoken  on  the  dangers  of  too  great  acceleration  both 
positive  and  negative,  as  anyone  who  has  ridden  much  on  some 
modern  electric  lines  knows  to  his  sorrow.  It  looks  much  as  if 
any  material  increase  in  brake  efficiency  would  have  to  be  followed 
by  putting  the  passengers  into  padded  compartments. 


Mr.  Keiley  takes  up  the  practical  side  of  the  matter  as  applied  to 
electric  cars,  and  by  a  very  ingenious  apparatus  secures  accurate 
automatic  records  of  the  action  of  various  types  of  brakes.  In  the 
paper  the  actual  performance  of  modem  hand  brakes  and  of  five 
varieties  of  power  brakes  are  recorded,  and  the  curves  obtained  are 
worth  detailed  study.  Broadly  considered,  they  show  plainly  that  for 
speeds  higher  than  eight  or  ten  miles  an  hour,  hand  brakes  are  so 
ineffective  that  usmg  them  implies  wilful  neglect  of  the  safety  of 
passengers.  At  fifteen  miles  per  hour  a  car  weighing  eighteen  tons, 
loaded,  required  150  feet  to  stop  after  brakes  were  signalled — a  dis- 
tance far  too  great  for  safety.  The  best  power  brakes  would  bring 
the  same  car  to  a  stop  in  half  the  space.  As  between  the  various 
power  brakes,  there  were  rather  large  di  Jerences,  but  all  were  much 
better  than  the  hand  brakes.  At  low  speeds,  say  eight  miles  per 
hour,  the  hand  brakes  were  relatively  better  in  performance,  but 
were  even  then  hardly  adequate.  The  weakest  point  of  all  the 
brakes  tried  seemed  to  be  ineffective  distribution  of  the  pressure  as 
bet.veen  front  and  rear  wheels,  and  proper  equalizing  gear  produced 
a  great  change  for  the  better.  Perhaps  the  most  striking  feature 
of  the  experiments  was  the  demonstration  of  the  general  inade- 
quacy of  any  and  all  braking  arrangements  to  insure  safety  at  the 
speeds  now  common  on  electric  roads,  unless  the  track  can  be  kept 
free  of  obstructions.  Heavy  and  fast-  running  cars  must  be  treated 
along  the  lines  that  experience  has  laid  out  in  practical  railroading, 
irrespective  of  the  motive  power. 
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Exchange  of  Official  Wireless  Telegraph  Messages 
Across  the  Atlantic. 


,'ibt  a  year  after  he  jumped  the  famous  signal  "s"  across  the  At- 
lantic in  an  experimental  way  from  Poldhu,  Cornwall,  to  St.  John. 
Nova  Scotia,  Mr.  Marconi  has  publicly  succeeded  in  sending  regular 
messages  both,  ways.  This  feat  will  ever  render  memorable  the 
year  1902  in  electrical  annals  and  may  mark  the  definite  beginning 
of  wireless  transmarine  telegraphy  as  an  enterprise.  The  work  of  a 
year  ago  has  been  fully  recorded  in  these  pages  and  more  recently  the 
work  of  Mr.  Marconi  at  Glace  Bay,  Cape  Breton,  as  well  as  on  board 
the  Carlo  Alberto  has  been  described  and  illustrated.  The  Carla 
Alberto  was  placed  at  his  disposal  by  the  King  of  Italy  and  has  been 
employed  in  experimental  work  off  the  Nova  Scotian  coast  for  some 
time,  while  the  wire  antenna:  towers  at  Glace  Bay  have  been  under 
trial.  These  messages  now  noted  arc  the  first  given  out  to  the  press, 
but  it  is  understood  that  Mr.  Marconi  had  already  established  all 
his  methods  and  results  before  attempting  such  a  veritable  tour 
de  force. 

On  Sunday,  December  21,  the  following  dispatch  from  Mr.  Mar- 
coni, dated  Glace  Bay,  N.  S.,  December  21,  was  received  at  the  office 
of  the  .Associated  Press  in  this  city: 

"I  beg  to  inform  you  for  circulation  that  I  have  establi?hcd  wire- 
less telegraph  communication  between  Cape  Breton,  Canada,  and 
Cornwall,  lingland,  with  complete  success. 

"Inauguratory  messages,  including  one  from  the  Governor  General 
of  Canada  to  King  lid  ward  VII,  have  already  been  transmitted  and 
forwarded  to  the  Kings  of  England  and  Italy.  A  message  to  the 
London  Times  has  also  been  transmitted  in  the  presence  of  its  special 
correspondent.  Dr.  Parkin,  M.  P.  G.  Marconi." 

At  the  same  time,  on  Monday  in  London,  the  Times  announced  that 
it  had  received  by  post  from  Poldhu,  Signor  Marconi's  receiving 
station  in  Cornwall,  the  following  message,  sent  by  wireless  teleg- 
raphy, from  the  Times' s  special  correspondent  at  Glace  Bay: 

"Being  present  at  its  transmission  in  Signor  Marconi's  Canadian 
station.  I  have  the  honor  to  send  through  the  Times  the  inventor's 
first  wireless  transatlantic  message  of  greeting  to  England  and  Italy." 

Mr.  Marconi  also  notified  Lord  Minto,  Governor  General  of  Can- 
ad.i,  of  the  .Tchicvcmcnt  and  received  the  following  acknowledgment 
l>y  telrgr.Tph  from  Ottawa : 

"Delighted  at  your  mcss.nge  just  received.  Warmest  congratula- 
tions on  your  splendid  sticccss.  Minto." 

Sir  Richard  Cartwright,  Acting  Premier,  has  cabled  to  England 
congratulating  the  British  people  on  the  new  method  of  communi- 
cation between  the  two  countries.  A  special  Marconigram  was  also 
6cnt  from  Glace  Bay  to  the  King  of  Italy,  who  immediately  for- 
warded a  congratulatory  reply  to  Mr.  Marconi. 

Replies  to  messages  sent  by  the  Marconi  system  across  the  Atlantic 
were  received  at  Glace  Bay  on  December  22.  The  inventor  was 
pleased  to  get  one  from  King  Edward  VII,  which  read: 

"I  have  had  the  honor  of  submitting  your  telegram  to  the  King, 
and  I  am  commanded  to  congratulate  you  sincerely  on  the  successful 
issue  of  your  endeavors  to  develop  your  most  important  invention. 
The  King  h.ns  liccn  much  interested  in  your  experiments,  as  he  re- 
membered that  the  initial  ones  were  commenced  by  you  on  the  royal 
y.-.cht  Osborne  in  1898.  Knollvs, 

"Private  Secretary." 

The  King's  reply  to  Lord  Minto's  mc-.sage,  sent  by  wireless  teleg- 
raphy, was  received  at  Ottawa  on  December  22  by  cable  as  follows : 

"I  am  much  interested  by  the  wiicless  message  which  you  have 
sent  tne  and  am  delighted  at  the  success  of  Signor  Marconi's  great 
invention,  which  brings  Britain  and  Cinada  into  still  closer  con- 
nection. Edward  R." 

Mr.  Marconi  is  quoted  as  follows  in  the  Neiv  York  Sun  of  De- 
cember 2.^  as  to  his  great  feat : 

"When  did  I  first  succeed  in  transmitting  messages  from  Table 
Head  to  Cornwall  ?  It  was  about  a  month  ago.  The  first  messages 
vrrc  all  in  code  and  were  simply  queries  such  as  'How  is  this?' 

"We  would  have  been  in  a  position  to  transmit  messages  much 
sooner  but  for  delays  in  obtaining  machinery  of  all  kinds.  We  are. 
as  you  can  readily  see,  a  good  deal  out  of  the  world  here,  and  often 
we  had  to  send  as  far  as  Montreal  for  parts  of  machinery.  This,  of 
course,  dcl.nyed  us  greatly.  Even  after  the  first  message  was  sent 
a  slight  defect  was  found  in  one  of  the  instruments  and  it  required 
two  days  to  remedv  this. 


"I  cannot  tell  you  definitely  when  we  will  have  our  stations  ready 
for  commercial  purposes.  All  that  is  required  here  is  a  little  organ- 
izing, which  is  merely  a  matter  of  a  short  time.  Some  time  ago, 
however,  the  English  Government,  which  controls  the  telegraph 
system  of  the  United  Kingdom,  refused  to  make  connections  with 
the  Poldhu  station,  and  this,  of  course,  will  have  to  be  done  before 
we  can  do  successful  commercial  business. 

"It  was  rather  amusing,"  said  Marconi,  "for  us  to  jead  rumors  of 
failure  in  the  papers  just  at  the  time  that  our  experiments  were 
reaching  successful  conclusions.  Yes,  the  Carlo  Alberto  sailed  yes- 
terday, but  it  was  not  before  her  object  in  being  placed  at  my  disposal 
had  been  accomplished  and  messages  had  been  sent  from  her  com- 
mander to  the  Italian  Government  during  night  before  last. 

"I  will  remain  at  Table  Head  for  a  short  time  and  then  proceed 
to  the  Cape  Cod  station,  and  from  there  to  Cornwall,  to  make  ar- 
rangements for  opening  for  commercial  purposes.'" 

Mr.  Marconi  has  sent  a  telegrgm  to  Premier  Bond,  of 
Newfoundland,  setting  forth  the  complete  success  of  his  experiments 
looking  to  the  transmission  of  wireless  messages  between  Cape 
Breton  and  England.  He  says  he  remembers  with  gratitude  the 
encouragement  he  received  from  Newfoundland  a  year  ago,  and 
that  he  regrets  the  action  of  the  Anglo-American  Telegraph  Com- 
pany made  it  impossible  for  him  to  profit  from  the  colony's  attitude. 

In  his  reply  to  Mr.  Marconi,  the  Premier  expressed  the  hope  that 
when  the  charter  of  the  Anglo-American  Company  expires,  in  April. 
1904,  Mr.  Marconi  will  establish  a  fixed  wireless  station  there. 

The  staff  at  present  at  Table  Head  are  Marconi,  R.  N.  Vyvyan, 
managing  engineer  for  Canada  and  the  Marconi  company,  and  his 
two  assistants,  F.  S.  Stacey  and  F.  Taylor,  and  two  of  Marconi's 
personal  staff,  P.  W.  Pagett  and  G.  S.  Kemp. 


Important  Electrical  Combination  in  Germany. 


Rumors  have  been  current  for  some  little  time  past  as  to  a  pro- 
posed combination  of  some  of  the  leading  electrical  manufacturers 
in  Germany,  and  note  has  been  made  of  these  reports  in  our  columns. 
A  cable  dispatch  from  Berlin  of  December  22  now  makes  the  fol- 
lowing important  announcement:  The  Allgemeine  Elektricitaets  Ge- 
sellshaft,  with  $22,125,000  capital  in  bonds,  and  the  Union  Elektrici- 
taets Gcsellshafl,  having  $85,000,000  capital,  have  reached  an  agree- 
ment amounting  to  a  practical  consolidation,  the  directors  of  each 
company  being  elected  members  of  the  board  of  the  other,  so  that 
the  management  is  identical,  though  the  companie?  nominally  re- 
main separate. 

The  step  is  the  result  of  the  crisis  in  the  German  electrical  in- 
dustry. After  the  subsidence  of  the  great  boom  in  electrical  com- 
panies it  was  found  that  the  manufacturing  capacity  had  far  outrun 
tlic  market's  demands,  hence  various  efforts  had  already  been  made 
to  organi/e  a  combination  after  the  method  practiced  in  America. 
The  Allgemeine  took  the  lead  in  this  effort,  but  in  early  negotiations 
found  that  most  of  the  other  companies  demanded  too  high  a  rating 
in  the  proposed  combination.  The  first  offer  was  made  to  the 
Schuckcrt  Company,  of  Nuremberg,  which  surprised  the  country 
last  summer  by  announcing  sensational  losses  through  the  shrinkage 
in  value  of  its  securities  and  plant. 

The  Allgemeine  attempted  to  secure  control  of  the  Schuckcrt  busi- 
ness through  a  group  of  great  Berlin  banks  which  back  the  Allge- 
meine. The  banks  contemplated  effecting  a  practical  combination 
of  the  two  companies  by  extending  financial  support  to  the  Schuckcrt. 
The  negotiations  came  to  nothing  through  the  refusal  of  the  Schuck- 
crt directors  to  accept  the  terms  offered.  The  Allgemeine  then 
entered  into  negotiavions  with  the  Union,  which  were  conducted  so 
secretly  that  the  announcement  to-day  took  the  market  completely 
by  surprise,  and  its  publication  caused  a  rise  in  Elcctricals,  Allge- 
meine gaining  6'<  and  Union  aVj  points.  The  Union  owns  the 
Thotnson- Houston  patents  for  Germany  and  neighboring  countries. 
The  technical  manager  of  the  combination  is  an  American,  Mr.  Louis 
Magee. 

The  combination's  greatest  rival,  the  Siemens  &  Halske  Company, 
capitalized  at  $23,250,000.  held  its  annual  meeting  to-day  and  declared 
a  4  per  cent,  dividend,  against  8  per  cent,  in  loot.  The  company's 
report  says  of  the  combination  that  the  Siemens  &  Halske  Company 
is  able  to  go  on  alone,  but  after  the  situation  has  cleared  up  a  com- 
bination mav  seem  feasible. 
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Experimental  Test  of  the  Pupin  System  of  Long 
Distance  Telephony. 


By  F.  Dolezai.ek  and  A.  Ebeling. 

THE  SicmtSiis  &  Halskc  Company,  assisted  by  the  German 
Imperial  Post  and  Telegraph  Bureau,  have  made  a  series  of 
elaborate  experiments  to  ascertain  the  effect  of  the  addition 
of  inductance  coils  to  telephone  circuits  according  to  the  Pupin 
system,  and  the  results  obtained  were  so  favorable  that  the  Siemens 
&  Halske  Company  decided  to  take  up  the  European  rights  to  the 
Pupin  patents.  The  following  investigations  were  made  in  order 
to  obtain  actual  figures  with  which  to  test  improvements  upon  which 
the  invention  is  based. 

The  initial  tests  demonstrated,  that  with  the  same  conductor,  i.  e., 
with  the  same  expense,  it  is  possible  to  telephone  over  a  distance 
four  times  greater  than  is  at  present  possible ;  and  that  it  would  be 
possible  to  establish  excellent  telephonic  communication  between 
cities  as  widely  distant  as  Paris  and  St.  Petersburg,  Berlin  and  Lon- 
don. For  shorter  lines  the  use  of  the  system  involves,  of  course,  a 
very  considerable  increase  in  economy. 

Dr.  Pupin  has  shown  in  his  calculations  that  locally  inserted  in- 
ductance reduces  the  damping  constant  in  the  same  way  as  a  uni- 
formly distributed  inductance,  when  the  distance  between  the  in- 
ductance sources  covers  a  fractional  part  of  the  wave  length  of  the 
alternating  current  transmitted  over  the  circuit.  This  fact  is  the 
essential  point  of  the  Pupin  invention ;  the  tests  showed  improvement 
of  the  speech  transmission  efficiency  of  a  circuit  through  the  intro- 
duction of  inductance  coils.  It  being  possible  to  perform  readily  lab- 
oratory experiments  with  a  cable,  the  Siem.ens  &  Halske  Company 
made  extensive  experiments  by  this  means.  The  results  obtained 
were  such  as  to  encourage  the  repetition  of  these  experiments  on  a 
practical  scale. 

Through  the  kind  assistance  of  the  German  Imperial  Post  & 
Telegraph  Bureau,  who  recognized  the  importance  of  experiments 
of  this  nature  and  showed  great  interest,  in  the  same,  it  was  possible 
for  the  Siemens  &  Halske  Company  to  perform  two  series  of  inves- 
tigations, one  with  a  cable  between  Berlin  and  Potsdam,  and  the 
other  with  an  overhead  circuit  between  Berlin  and  Magdeburg. 

The  cable  between  Berlin  and  Potsdam  was  manufactured  by  the 
Siemens  &  Halske  Company,  and  laid  several  years  ago  for  the 
Imperial  Postal  Administration.  Its  object  was  to  relieve  the  poles 
between  the  two  cities  and  take  care  of  the  suburban  service.  It  is 
20  miles  long  and  consists  of  28  double  circuits  of  copper  wire  i  mm 
thick.  The  copper  conductors  are  insulated  by  the  paper  method 
customary  with  Siemens  &  Halske.  The  cable  is  laid  as  a  ground 
cable  between  Potsdam  and  the  city  limits  of  Berlin,  and  for  this 
distance  it  is  armored  with  lead  and  asphalt.  In  the  city  of  Berlin 
it  is  drawn  through  the  network  of  conduits  as  a  lead  armored  cable 
without  asphalt  covering. 

Fourteen  of  the  double  circuits  of  the  cable  were  placed  at  the 
di.sposal  of  the  Siemens  &  Halske  Company,  for  the  purpose  of  the 
experiment.  The  other  14  were  to  remain  in  their  original  condition. 
This  fact  was  of  great  importance  for  the  experiment,  as  it  enabled 
the  investigators  to  make  comparisons  between  an  equipped  and  an 
imequipped  circuit  of  same  length  and  otherwise  same  conditions, 
with  great  facility.  As  the  cable  was  not  to  be  injured  in  any  way, 
the  inductance  coils  could  only  be  inserted  at  the  manholes.  This 
condition  limited  the  distance  of  separation.  It  was  decided  to  use 
every  second  manhole,  making  the  distance  between  induction  coils 
about  4,000  feet. 

Each  coil  had  a  resistance  of  4.1  ohms,  being  the  same  for  the 
sending  as  for  the  return  wire,  and  an  inductance  of  about  .062  henry. 
The  resistance  of  one  mile  of  Ime,  including  coil.s,  was  about  37.8 
ohms  and  the  capacity  had  a  value  of  about  .059  microfarads  per 
mile.  These  values  give  for  the  dampening  factor,  according  to 
Prof.  Pupin's  simplified  formula,  .01. 

The  inductance  of  the  normal  circuits  was  measured  by  means  of 
an  alternating  current  of  900  p.p.s.  and  was  found  to  be  .0005  henry 
per  mile.  The  resulting  dampening  constant  of  the  normal  cable 
was,  therefore,  .06  at  900  p.p.s.  Hence,  by  the  introduction  of  induc- 
tance coils  the  self-induction  was  increased  two  hundredfold  and  the 
dampening  factor  reduced  to  one-sixth. 

With  this  large  reduction  of  the  dampening  factor  a  great  im- 
provement in  the  speech  transmission  efficiency  of  the  line  was  to  be 
expected  and  was  actually  obtained.     Comparing  the  two  circuits  of 


the  Berhn-Potsdam  cable,  each  22  miles  long,  one  equipped  with 
the  Pupin  c(n\s  and  the  other  a  normal  circuit,  a  most  decided  differ- 
ence in  loudness  was  noticed.  With  the  unequipped  line  speech  was 
not  intelligible  20  inches  distant  from  the  receiver,  whereas  over 
the  er|uipped  line  it  was  clearly  heard  at  the  opposite  end  of  the 
room,  a  distance  of  40  feet  from  the  receiver.  A  Siemens  micro- 
phone of  the  type  installed  on  the  Imperial  post  and  two  Helles  cells 
uere  employed  for  these  experiments. 

There  being  at  the  disposal  of  the  investigators  fourteen  equipped 
aiid  regular  lines,  it  was  possible  to  increase  the  length  of  the  line 
by  joining  several  circuits.  Joining  3  lengths  of  line  in  this  way 
gave  a  circuit  66  miles  long.  Comparison  of  two  circuits  of  this 
length,  one  with  coils  and  the  other  without,  gave  results  even  more 
marked  than  when  only  22  miles  distance  was  talked  over.  While  it 
was  possible  by  means  of  the  equipped  line  to  clearly  understand 
s])eaking  even  at  a  considerable  distance  from  the  receiving  appara- 
tus, the  speech  transmission  limit  was  almost  reached  with  the  regular 
line. 

Joining  5  lengths  of  cable  gave  a  circuit  no  miles.  A  trained  ear 
could  just  detect  a  sound  from  the  receiver  diaphragm  connected  with 
ilie  normal  circuit,  while  with  the  line  containing  inductance  coils 
a  very  clearly  intelligible  transmission  was  possible. 

Almost  the  same  loudness  was  obtained  over  five  lengths  of 
equipped  line  no  miles  long  as  over  one  length  22  miles  of  normal 
line.  Intelligible  transmission  was  obtained  even  over  thirteen 
lengths,  or  286  miles  of  equipped  line,  but  the  volume  of  sound  was 
very  small. 

An  overhead  line,  between  Berlin  and  Potsdam,  of  2  mm  bronze 
wire  and  of  the  same  length  as  the  equipped  line  was  next  compared 
with  the  latter.  The  loudness  of  speech  in  both  circuits  was  very 
nearly  the  same.  The  state  of  the  weather  had  some  effect  in  varying 
the  result  a  little,  in  clear  weather  tending  to  increase  the  loudness 
of  the  overhead  circuit,  while  in  bad  weather  it  was  the  cable  circuit 
which  was  the  louder.  This  result  deserves  special  notice,  as  it  was 
possible  by  equipping  a  cable  with  the  Pupin  system  to  obtain  the 
same  results  as  with  an  overhead  line  2  mm  in  diameter  and  four 
times  the  cross  section.  Theoretical  calculations  show  that  this 
result  was  to  be  expected. 

The  coil  equipment  was  a  very  simple  one.  The  fourteen  coils 
were  placed  m  an  iron  case  and  their  terminals  led  to  a  manhole  where 
they  were  connected  to  the  different  circuits  of  the  cable.  The  cases 
were  then  filled  in  with  insulating  material. 

The  cable  experiments  having  proved  a  success,  the  Imperial  Postal 
administration  then  placed  at  disposal  of  the  Siemens  &  Halske 
Company  a  2-nini  bronze  wire  overhead  circuit,  connecting  the  cities 
of  Berlin  and  Magdeburg  and  about  93  miles  in  length.  The  service 
is  divided  between  six  intermediate  stations.  This  line  could  be 
compared  with  a  3-mm  bronze  w  ire  circuit,  used  for  the  direct  service 
between  Berlin  and  Magdeburg  and  about  115  miles  long.  Before 
the  equipment  of  the  2-nim  line,  the  distinctness  of  speech  trans- 
mitted over  this  line  was,  of  course,  not  as  good  as  that  over  the 
3-mm  circuit.  The  2-nim  line  was  then  equipped  with  the  Pupin 
coils,  this  being  done  without  interfering  with  the  service.  A  coil  of 
.fi-ohm  resistance  and  an  inductance  of  .08  henry  was  introduced 
at  a  distance  of  every  2^  miles.  Upon  the  introduction  of  inductance 
coils  the  speech  transii;itted  by  the  2-mm'line  was  observed  to  be 
much  louder  than  that  transmitted  by  the  3-mm  line. 

The  previously  described  experiments  with  speech  transmission 
are  qualitative  in  their  nature.  To  ascertain,  also,  tht  amount  of 
reduction  of  the  damping  resulting  from  the  introduction  of  induc- 
tance, loaded  and  unloaded  cables  were  measured  by  means  of  an 
alternating  current  of  small  intensity,  but  high  frequency :  these 
are  the  conditions  which  are  present  in  a  practical  telephone  circuit. 
For  this  purpose  alternating  currents  of  900  and  400  periods  per 
second  and  a  few  milliamperes  were  sent  through  the  cable,  and  the 
received  current  measured  by  means  of  a  sensitive  mirror  dynamo- 
n.eter. 

It  was  difficult  to  duplicate  the  theoretically  calculated  conditions 
whereby  only  the  transmitter  is  permitted  to  contain  impedance,  as 
the  measuring  instruments  had  a  perceptible  self-induction  of  their 
own.  It  was,  therefore,  decided  to  adapt  the  method  as  far  as 
possible  to  practical  conditions.  Hence,  the  receiving  instrument 
was  given  nearly  the  same  impedance,  4  henry  and  400  ohms  resist- 
ance, as  that  of  the  microphone.  Fig.  i  shows  a  circuit  of  observa- 
tions at  900  periods  per  second.  The  initial  current  in  this,  as  in 
all  the  other  measurements,  was  3.38  milliamperes.  As  ordinate 
w  ere  plotted  the  received  currents  in  milliamperes :  the  length  of  the 
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cj.;  Lengths  over  32.5  km  were 

,j^.  :   ctors  of  the  cable.     This 

.,  n   between  the   different 

CO- 

i^.  ctomp2T>ying  curves  (Fig,  i),  the  received  current 

a*,  the  end  01  ttic  "  ing  inductance  coils  had  a  larger  value 

than  that  at  the  i  nd  of  the  normal  cable.     Both  curves 

show  plainly  the  exponential  falling  off  predicated  by  the  theor>'.    A 
singie  length  of  cable,  between  Berlin  and  Potsdam,  22  miles  long. 
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FIG.   I. — CURVES  AT  QOO  P.P.S. 

and  equipped  with  the  Pupin  system,  gave  for  the  value  of  the 
receiving  current  12  milliampercs;  a  similar  normal  cable  .17  milli- 
ampercs.  The  received  current  of  the  former  is  thus  seven  times 
greater  than  the  latter.  According  to  the  theoretical  equation,  the 
ratio  between  the  receiving  current  of  the  Pupin  cable  and  the 
normal  cable  rises  extraordinarily  in  value  as  the  length  increases, 
»o  that  with  a  length  of  66  miles  the  speech  transmission  by  means 
of  a  I'lipin  cable  is  forty-eight  times  better  than  with  a  normal  cable. 

The  damping  in  case  of  the  former  with  five  lengths  of  cable  is  the 
*ame  as  with  the  latter,  a  result  which  agrees  well  with  the  experi- 
mental deductions.  These  results  show  the  enormous  superiority  of 
the  cable  equipped  with  inductance  over  a  normal  cable. 

Fig.  2  gives  the  results  of  analogous  measurements  at  a  frequency 
of  400  periods  per  second.  The  differences  between  an  equipped  and 
a  normal  cable  arc  still  considerable,  although  the  damping  in  the 
normal  cable  is  considerably  reduced  at  low  frequencies.  Comparing 
Fig.  I  .ind  F"ig.  2,  we  sec  that  the  relation  of  the  damping  between  fre- 
quencies of  800  and  400  pp.s.  of  a  Pupin  cable  is  i  :  i  .6;  of  a  normal 
cable,  I  :  6.  The  cable  equipped  with  inductance  coils  transmits  all 
«nund  waves  approximately  the  same  and  this  explains  the  cxccp- 
ticmal  clearness  of  the  speech  transmitted  by  this  cable. 

Klnnl  Currpnt 
>linmnp. 


9  W  M 

Km  |icr  Coil 

no.  3. — RECEIVED  CURRENT  AT  END  OF  17  4  MII.F.  CIRCUIT. 

The  same  nirthod  and  instrumrnls  as  employed  on  the  cable  were 
M'cd  in  testing  the  2-min,  o.vmilc  circuit  between  Berlin  and  Mag- 
deburg. The  circuit  was  tested  before  and  after  equipment.  The 
initial  current  was  again  3.38  milliampcres.  The  values  of  the  re- 
ceiving current  at  goo  p.p.s.  are  as  follows: 

93  miles  long.  2-mm  circuit,  without  coils 53  milliamp. 

do  with        coils Z20         " 

1 15  miles  long,  3-mm  circuit,  without  coils 84  " 

The  experiments  were  performed  with  an  insulation  value  for 
the  lines  of  about  1 5.4  megohms  per  mile.  By  the  introduction  of 
inductance  the  vahie  of  the  receiving  current  of  the  2-mni  line  in- 
creased ft  mi  .53  niilliampcre  to  3  2  milliampcres,  or  fourfold,  and 
thus  consi.leraMv  rxrrr.ir.l  the  v.ihir  f.ir  the  3-ram  line.    The  greater 


length  of  the  3-mm  line  is  responsible  for  butra  very  small  fraction 
of  this  difference.  Naturally  with  longer  lines,  as  was  the  result  with 
cables,  even  far  greater  improvements  can  be  obtained  by  the  intro- 
duction of  inductance. 

To  determine  to  what  extent  the  current  transmission  is  influenced 
by  the  insulation,  measurements  were  made  with  insulations  having 
different  values.  These  showed  that  the  insulation  had  a  greater  in- 
fluence on  the  2-mm  line  equipped  with  the  Pupin  system  than  on 
the  3-mm  normal  line,  but  even  with  its  low  insulation  value  of  .62- 
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FIG.    2. — CURVES    AT   4OO    P.P.S. 

megohm  per  mile,  the  Pupin  circuit  was  far  superior  to  the  3-mm 
circuit. 

From  these  measurements  it  follows  that  in  long-distance  trans- 
mission with  the  Pupin  system  it  is  possible  to  obtain,  at  least,  the 
same  efficiency  with  but  one-quarter  the  weight  of  copper,  or  with 
the  same  weight  of  copper,  to  cover  four  times  the  distance. 

The  essential  point  of  the  Pupin  invention  is,  as  has  been  already 
mentioned,  the  fact  that  the  added  inductance  coils  are  only  effective 
in  reducing  the  damping,  when  the  distance  between  the  coils  covers 
a  fractional  part  of  the  wavelength  of  the  alternating  current  trans- 
mitted over  the  circuit.  Increasing  the  distance  between  the  coils 
brings  in  a  reflection  cf  the  wave,  while  the  damping  increases  rap- 
idly and  becomes  even  greater  than  that  of  the  normal  line. 

Experiments  on  the  effect  of  varying  the  distance  of  the  coils  were 
made  with  an  ordinary  paper  insulated  cable.  17.4  miles  in  length  and 
having  a  copper  conductor  .8  mm  in  diameter.  The  alternating  cur- 
rents employed  had  frequencies  of  980.  600  and  400  p.p.s.  respectively. 
For  all  measurements  the  value  of  the  inductance  per  mile  was  cal- 
culated, being  1.2  henry,  and  the  capacity  C  =  .064  microfarad. 
The  resulting  wavelengths  in  kilometers  were  as  follows : 
980  p.p.s.,  12.9;  600  p.p.s.,  21.0. 

Twenty  coils  of  .11  henry  each  were  employed  for  the  sending  and 
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FIG.    4. — RECEIVED   CURRENT    FOR   VARIOUS    COILS    PER    WAVE   IXNCTH. 

return  circuit,  and  were  distributed  between  20,  10  and  5  points  re- 
spectively. The  total  inductance  was  thus  kept  constant  while 
the  coil  separation  could  be  varied  from  1.4  up  to  10  km.  The  effec- 
tive initial  current  was  3  milliampcres. 

F'K-  3  K'^c  the  receiving  current  at  the  other  end  of  the  17.4-milc 
circuit  at  the  different  frequencies,  as  a  function  of  the  distances 
between  coils. 

Beginning  with  a  certain  separation  distance  between  coils,  the 
values  of  the  receiving  current  fall  off  rapidly,  and  the  higher  the 
frequency  the  more  abrupt  is  the  falling  off. 

With  the  distance  between  coils  equal  to  6  km  and  a  frequency  of 
980  p.p.s.,  the  alternating  current  was  totally  reflected.  Even  the- 
most  sensitive  long-distance  receiver  was  not  able  to  detect  any  trace 
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of  a  sound.  Alternating  currents  of  600  and  400  p.p.s.  are  completely 
choked  when  the  inductance  coils  are  separated  distances  of  8  and 
10  km  respectively.  As  the  distance  between  coils  increases,  there- 
fore, a  successive  filtering  out  of  the  different  frequencies  takes 
place.    This  was  foreseen  from  the  theoretical  deductions. 

Plotting  the  receiving  current  as  a  function  of  the  number  of  coils 
per  wave  length  the  following  results  are  obtained  (Fig.  4)  : 

Between  2  to  6  coils  per  wavelength,  the  received  currents  at  all 
frequencies  reduce  to  zero.  With  two  coils  per  wavelength,  there- 
fore, we  have  reached  a  critical  limit;  a  lesser  number  of  coils  will 
result  in  a  complete  choking  out  at  all  frequencies  and  hence  make 
telephoning  impossible.  Concentrating  the  inductance  at  successive 
individual  points  gave  very  interesting  results.  Where  properly  in- 
serted the  inductances  gave  an  exceptional  clearness  of  speech ;  too 
large  a  separation  of  the  coils  resulted  in  a  completely  indistinct, 
confused  noise. 

These  experimental  tests  demonstrate  that  the  introduction  of 
inductance  coils  into  long-distance  telephonic  conductors  in  accord- 
ance with  Pupin's  invention,  realize  in  practice  the  enormous  effects 
indicated  by  theory;  and  as  a  consequence  long-distance  telephony 
is  enabled  to  enter  a  new  era  of  development.  The  problem  of  trans- 
atlantic telephony  has  through  this  invention  become  a  possibility, 
even  if  the  cost  of  an  ocean  cable  of  this  kind  be  yet  too  high;  ana 
the  technical  difificulties  accompanying  the  manufacture  and  laying 
of  a  submarine  cable  in  great  ocean  depths  with  coils  must  be  con- 
sidered as  exceptionally  serious.  But  for  the  less  considerable  depths 
of  the  Mediterranean,  North  and  Baltic  Seas,  the  manutacture  and 
laying  of  a  Pupin  cable  presents  no  difficulty,  so  that  there  is  nothing 
in  the  way  of  establishing  direct  telephonic  communication  between 
Berlin-London,  Berlin-Copenhagen-Stockholm,  etc. 


December  Meeting  of  American  Institute  of  Electrical 
Engineers. 


At  the  meeting  of  the  Board  of  Directors  of  the  American  Insti- 
tute of  Electrical  Engineers,  held  on  Friday  afternoon  of  last 
week,  52  associates  were  elected.  At  the  regular  monthly  meeting 
two  papers  on  railway  braking  were  presented,  notices  of  which 
appear  below. 

In  introducing  the  papers.  President  Scott  referred  to  the  diffi- 
culty of  the  braking  problems  now  being  encountered  in  electric 
traction  through  the  growing  use  of  higher  speeds  and  heavier  cars. 
In  electric  service  in  elevated  and  underground  city  railways  where 
slops  are  frequent  and  high  schedule  speeds  are  essential  certain 
new  elements  have  entered  into  the  braking  problem.  Ordinarily 
brakes  are  for  the  purpose  of  facilitating  traffic  and  preventing  acci- 
dent. The  new  feature  of  commercial  value  which  has  come  into 
the  problem  is  that  of  quick  retardation.  The  run  from  one  station 
to  the  next  consists  in  acceleration,  running  at  a  sensibly  constant 
maximum  speed,  and  retardation.  To  increase  schedule  speed  it  is 
important  to  lessen  the  time  of  retardation"  as  well  as  that  of  accel- 
eration. This  is  a  new  demand.  It  presents  a  new  point  of  view  in 
braking  problems  which  have  not  previously  been  of  importance 
m  regular  service. 

This  is  illustrated  by  the  marked  difference  in  schedule  speed 
under  average  conditions  such  as  prevail  on  the  elevated  railways  of 
Greater  New  York  between  a  low  rate  of  braking  and  quick  retard- 
ation. A  change  in  the  rate  of  retardation  from  i  mile  per  hour  per 
second  to  3  miles  per  hour  per  second  increases  the  schedule  speed 
about  10  per  cent.  This  effects  a  saving  in  time  to  the  passengers 
of  10  per  cent,  and  it  reduces  the  number  of  trains  required  for 
carrying  a  given  number  of  passengers  by  10  per  cent. 

President  Scott  then  gave  a  classification  of  brakes  and  described 
the  main  features  of  the  different  methods  of  electric  braking,  and 
pointed  out  the  extreme  flexibility  of  electricity  in  its  application 
to  problems  of  this  kind;  but  the  application  of  the  braking  effect  in 
proper  amount  at  the  proper  time  and  with  a  reliable  method  of 
control  places  very  exacting  requirements  upon  the  designer  of 
braking  appliances. 

In  a  paper  entitled  "Railroad  Car  Braking,"  Mr.  R.  A.  Parke  gave 
a  sketch  of  the  practical  development  of  brakes  in  railroad  service, 
which  included  an  analysis  of  the  results  of  investigation  of  brake- 
shoe  friction ;  a  definition  of  the  requirements  and  limitations  of 
brake  efficiency  in  practice,  and  a  consideration  of  the  loss  of  braking 


efficiency  through  disturbances  of  the  normal  rail  pressures  by  brake 
retardation,  and  the  means  of  compensating  for  the  same. 

The  paper  discusses  the  data  relating  to  friction,  and  gives  formulas 
for  calculating  the  several  values  necesiary  to  be  known  in  connection 
\\ith  braking.  The  design  of  a  truck  brake  gear  is  briefly  considered, 
and  the  conclusion  arrived  at  that  by  the  use  of  inside-hung  brake 
beams,  where  sufficient  inclination  of  the  hanger  links  insures  brake- 
shoe  clearances  through  the  action  of  gravity,  both  the  expense  and 
trouble  due  to  the  use  of  release  springs  is  avoided.  The  litter  portion 
of  the  paper  is  devoted  to  the  magnetic  brake,  and  the  conclusion  ar- 
rived at  is  that  the  efficiency  of  the  magnetic  brake  under  the  varioui* 
conditions  of  service  is  phenomenal,  far  exceeding  that  of  any  other 
brake  for  the  retardation  of  trains ;  this,  combined  with  the  com- 
mercial advantage  of  dispensing  with  the  use  of  trolley-  current,  or 
any  other  means  of  heating  cars,  is  considered  to  assure  it  a  leading 
position  in  the  railway  operation  of  the  future. 

Mr.  J.  D.  Kiely,  in  a  paper  entitled  "Some  Brake  Tests  and  De- 
ductions Therefrom,"  gives  an  account  of  braking  tests  with  cars 
of  from  15  to  25  tons  weight  (including  passenger  load;  from  speeds 
under  30  miles  per  hour.  Full  details  of  the  methods  of  test  are 
given,  together  with  the  formulas  employed  and  the  data  obtained.  A 
comparison  of  all  the  data,  including'  costs,  of  several  types  of  brakes 
showed  that  under  certain  conditions  a  very  considerable  amount 
per  annum  may  be  saved  by  the  judicious  selection  of  brakes.  A 
practical  result  of  the  tests  was  the  application  of  a  system  of  differ- 
ential levers  to  hand  brakes,  and  another  to  power  brakes ;  in  the 
latter  case  the  distance  required  to  stop  a  car  was  reduced  by  approx- 
imately 18  per  cent,  through  the  use  of  non-equalizing  levers  applying 
to  the  front  truck  a  braking  pressure  exceeding  that  applied  to  the 
rear  truck  in  a  certain  predetermined  ratio. 

The  discussion  which  followed  was  participated  in  by  President 
Scott  and  Messrs.  Mailloux,  Stott,  Lyford,  Foster,  Townley,  Gotshall, 
Ries,  Smith,  Hammer,  Franklin  and  Esty.  The  difficulty  of  laying 
down  definite  expressions  to  predetermine  frictional  effects  was  dwelt 
upon,  especially  by  Mr.  Maillou.x  and  Prof.  Franklin,  the  former  as  a 
result  of  a  study  of  the  practical  data  and  the  latter  from  a  consider- 
ation of  the  nature  of  the  phenomena  entering.  President  Scott 
pointed  out  that  the  failure  has  been  due  to  the  application  of  math- 
ematical methods  without  due  consideration  as  to  whether  the  as- 
sumptions they  involved  were  justified  by  the  nature  of  the  phe- 
nomena. Mr.  Townley  cited  a  test  made  on  the  Boston  elevated,  where 
a  three-car  train  running  at  a  speed  of  35  to  40  miles  per  hour  had 
the  emergency  brakes  applied  with  power  lift  on  the  motors  :  the  result 
was  that  the  train  slowed  down  to  20  miles  per  hour  and  then  main- 
tained that  speed,  showing  that  with  all  the  cars  equipped  it  was  not 
practicable  to  stop  the  train  with  brakes. 

Mr.  Townley  favored  placing  the  brake  shoes  of  electrically 
equipped  trains  between  the  wheels,  for  the  reason  that  with  such  an 
arrangement  the  brake-dust  is  thrown  away  from  the  electrical  equip- 
ment, while  with  the  brake  shoes  placed  on  the  outside  of  the  wheels. 
tiie  reverse  is  true.  Mr.  Gotschall  was  of  the  opinion  that  more 
trouble  will  be  experienced  with  the  arrangement  referred  to  than 
with  outside  brake  shoes.  He  considered  an  explanation  for  the 
higher  efficiency  of  the  power  brake  is  that  it  eliminates  the  motorman 
as  a  personal  factor ;  hand  brakes  are  set  up  a  great  portion  of  the 
time  when  power  is  on,  while  the  motorman  with  power  brakes 
throws  off  his  power  before  setting  the  brakes.  Mr.  Parke,  in  reply 
to  an  inquiry,  said  that  the  experience  of  steam  railroads  is  that 
inside-hung  brakes  are  the  most  satisfactory.  Witl.  high-ispeed 
brakes  the  shoes  wear  out  somewhat  more  rapidly,  but  there  has  been 
no  complaint  of  excessive  shoe  wear ;  it  is  true  that  such  brakes  in- 
troduce an  additional  piece  of  mechanism,  but  this  requires  very- 
little  attention.  In  reply  to  a  question  as  to  whether  there  was  an  in- 
crease of  frictional  effect  incident  to  the  use  of  the  magnetic  brake, 
Mr.  Parke  said  that  no  attempt  had  been  made  to  determine  if  the 
magnetism  changed  the  coefficient  of  friction. 

Mr.  William  Nelson  Smith  described  some  experiments  which  con- 
firmed the  statement  that  the  pressure  of  the  forward  wheels  en 
the  brake  shoes  is  greater  than  the  pressure  of  the  rear  wheels.  Mr. 
Hammer  called  attention  to  the  use  by  Edison  of  a  magnetic  brake 
on  his' 1880  electric  locomotive.  Mr.  Herman  H.  Westinghouse  con- 
firmed the  view-s  expressed  that  the  problem  of  braking  is  an  ndefinite 
one,  and  with  respect  not  only  to  the  physical  phenomena  but  the 
personal  equation  of  the  users  of  the  apparatus.  In  the  experiments 
with  the  Westinghouse  brake  this  latter  element  is  one  of  the  factors 
receiving  a  full  share  of  attention. 


10J2 


ELECTRICAL     WORLD     and    ENGINEER. 


Vol.  XL,  Xo.  26. 


Storage  Batteries  in  Electrical  Supply. 


Kv  Altok  D.  Adams. 

Max;  icrgy  outputs  and  the  efticiency  ui  itorage 

ba  c  their  utility  in  systems  of  electrical  sup- 

ply. 1-iuiu  these  factors  the  investment  in  batteries  per 
unit  of  their  greatest  load  and  the  fixed  charges  per  unit  of  their 
energy  output  may  be  determined.  These  important  relations  are 
better  studied  as  they  actually  occur  in  existing  systems  rather  than 
on  mere  assumption!?  of  what  could  or  should  be  done. 

To  illustrate  the  practical  results  that  may  be  obtained  with  stor- 
age batteries,  the  following  dau  as  to  their  operation  in  a  large 
system  of  electrical  supply  during  a  period  of  more  than  three  years 
arc  presented.  During  the  earliest  of  the  three  years  in  question  a 
large  part  and  during  the  two  later  years  the  larger  part  of  the 
electrical  output  of  this  system  was  derived  from  water  power. 
This  fact  is  impfjrtant  Inrcause  water  power  usually  increases  the 
utility  of  storage  batteries,  which  may  be  used  to  deliver  the  energy 
of  the  night  flow  at  times  of  maximum  load.  In  the  electrical  supply 
system  here  considered  the  load  was  well  divided  between  street 
and  commercial  lamps  and  stationary  motors,  but  no  electric  cars 
•rrc  operated  by  it. 

The  battery  in  question  consisted  of  140  cells  of  standard  make, 
;md  each  cell  had  a  capacity  of  17,000  ampere-hours,  giving  a  total 
<>{  j,.iKo.rxxj  amperc-h«>urs'  capacity.  At  an  average  discharge  pres- 
sure of  J  volts  per  cell  the  battery  thus  had  a  capacity  of  4,760  kw- 
hours.  On  a  ten-hour  rate  of  discharge  the  battery-  would  deliver 
476  kw,  ami  on  a  fi\e-hour  rate  95.2  kw.  On  an  average  week  day  of 
each  month  d  iring  IQOI  the  maximum  rates  of  battery  charge  and 
discharge,  also  the  ratio  of  battery  discharge  at  its  highest  rate  to 
the  maximum  load  of  the  electrical  system  were  as  follows:  For 
the  months  of  June  and  July  the  ratios  of  maximum  battery  load^ 
to  maximum  station  loads  are  not  given  because  these  loads  did 
not  nearly  coincide  in  point  of  time. 

.i«-5  .ill  £sssj; 

sj^  sis?         t!?^?: 

ianuary   390  520  191 

ebruary   240  970  :*9  2 

March    380  240  >4-' 

April    330  300  "ro 

May   330  300  174 

J  une 300  300  ... 

July    ISO  200  .... 

Auguit 310  440  J7-f 

September 360  270  1S..I 

October   3^  400  16.2 

NoYcmber    240  330  13. t, 

I  >cccniber    340  340  1  1  .ij 

The  highest  charging  rate  for  the  battery  during  the  year  was 
"I'ly  yjo  kw.  corresp(jn(liiig  tu  ilu-  battery  discharge  on  a  i2.J-\Kn\r 
rate.  The  highest  discharge  of  the  battery  was  970  kw  in  February, 
.-■.mounting  to  a  4.9-hour  rate.  In  the  other  months  of  the  year  the 
maximum  rate  of  discharge  was  constantly  above  g  hours,  and  f<ir 
the  greater  part  ol  the  time  al)ovc  14  hours.  The  battery  thus 
workeil  much  below  its  maximum  capacity  loth  in  charging  and 
discharging,  a  mndition  favor.ible  to  high  efficiency.  During  the 
twelve  months  the  highest  Id.nl  on  the  electric  system  for  an  average 
day  was  ^,840  kw.  and  of  this  load  the  battery  capacity  at  a  five-hour 
rale  of  discharge  was  ,\^  per  cent.,  yet  the  battery  actually  carried 
only  1 1.9  per  cent,  of  the  maxinuun  load.  In  February,  when  the 
battery  carried  ,^g.2  per  cciit.  of  the  maximum  load  on  the  system, 
the  discharge  rate  was  4.9  hours,  and  this  percentage  was  the  largest 
carried  by  the  battery  in  any  maximum  load.  In  <inly  one  other 
month,  .\ngusl.  di«I  the  battery  carry  more  than  20  per  cent,  of  tli' 
maximum  load  on  the  systrui.  .\s  .n  five  hour  ratr  of  discharge 
f<ir  a  battery,  at  the  time  of  maximtun  load,  is  within  the  limfls  of 
good  practice,  it  is  notable  that  the  battery  in  the  present  case 
reached  this  rate  in  but  one  month  The  battery  capacity  being  at 
command,  but  to  a  large  extent  not  usr<l  during  eleven  months  of 
the  year,  raises  tho  natural  inference  that  the  <ilation  management 
foimd  it  cheaper  In  operate  engines  or  water  wheeU  and  dynamo  at 
the  lime  of  maximum  load  than  to  charge  and  discharge  batteries. 
Service  from  the  battery  extended  over  the  last  three  months  of 
1898.  all  of  iS«;9  and  1900,  and  all  except  the  months  of  June.  July  and 
December,  in  H.X11.  During  this  entire  period  the  extent  to  which  the 
IvTllery  has  been  used  has  In-en  in  general  (^n  the  <lecline     Thus  in  the 


last  quarter  ui  the  year  of  1898  the  battery  discharged  103,800  kw- 
hours,  during  1899  about  three  times  and  during  1900  a  little  more 
than  twice  this  amount  of  energy,  while  the  record  for  nine  months 
of  1901  shows  a  discharge  of  only  165,487  kw-hours. 


Vcar.  ='*■  :z  —  t;  —  -  - 

S  Uil  ^1  =  1 

1898  last  3  103,800  7.6 

1899    «2  317.-98  S-4 

1900 I-  222,355  30 

1901  9  165.487  2-5 

The  decreasing  extent  to  which  the  batterj'  has  entered  into  the 
operations  of  the  electrical  supply  system  is  still  further  brought 
out  by  the  percentages  of  battery  discharge  to  total  station  outputs 
in  kw-hours.  Thus,  in  the  last  three  months  of  1898  the  battery 
supplied  7.6  per  cent,  of  the  entire  output  of  the  system,  in  1899  and 

1900  the  like  percentages  for  the  battery  were  5.4  and  3.0  respectively, 
and  during  9  months  of  1901  the  battery  discharged  only  2.5  per 
cent,  of  the  entire  station  output  for  the  same  period. 

Viewing  the  years  of  1899,  1900  and  1901  as  to  percentages  of 
battery  discharges  in  each  month,  it  seems  that  the  extent  of  battery 
use  has  varied  but  little  with  the  time  of  j-ear.  The  decline  in  the 
monthly  use  of  the  battery  extends  with  slight  breaks  from  January, 
1S99,  to  December,  1900.  Percentage  of  battery  discharge  to  total 
kw-hours  delivered  by  the  system  in  each  month. 

1899  1900  1901 
Percentages       Percentages       Percentages 

Tanu.iry   6.9  3.6  3.8 

February    5-7  3- »  »-7 

March    6.5  4.0  3.0 

April    6.3  S.I  3.6 

May    6.2  2.5  1.8 

June     .^-2  2.8 

July     55  1-8 

.\ugrust    4-7  1.3  3.S 

September 4-3  2.4  2.6 

October      5-5  3-9  1-8 

November     4-4  2.8  4.0 

December    4-6  3.s 

During  i<X)i  the  percentage  of  battery  output  shows  no  regular 
increase  or  decrease  from  month  to  month.  In  the  three  months 
of  this  year  for  which  no  figures  as  to  percentage  are  given  the  bat- 
tery is  believed  to  have  been  in  use,  but  the  data  of  charge  and 
discharge  are  not  available.  As  far  as  can  be  learned,  the  declme  m 
the  use  of  this  battery  is  due  to  no  special  circumstances,  but  simply 
to  the  idea  that  its  employment  to  a  greater  extent  would  not  pay. 
For  the  electrical  supply  system  that  includes  the  battery,  the 
number  of  k\v-honrs  delivered  during  1901  was  1.4  tiines  that  de- 
livercnl  during  iSyrj.  so  that  the  smaller  use  of  the  battery  is  not  due 
to  a  decrease  in  the  station  output. 

Kfficiency  of  this  battery,  measured  by  the  ratio  of  kw-hours  of 
discharge  to  kw-h(.urs  of  charge  in  each  year,  shows  a  material 
falling  off  during  the  period  in  question.  For  the  last  three  months 
r,f  189H.  when  the  battery  was  new.  the  efficiency  was  75.6  per  cent.. 
but  in  the  nine  months  of  igoi  the  efficiency  was  down  to  64.6  per 
cent.  This  loss  of  efficiency  is  the  more  notable  because  of  the  mod- 
(  rate  rates  ,it   which  the  battery  was  charged  and  discharged. 


3  months  i8q8. 
12  months  I  Hog. 
12  months  I  goo. 

9  months  1901 . 


5:1 


137.209 
463.4.13 
318.470 

2S.">.824 


n  at 

U   S 


103.800 
3'r.798 
222.35s 
•  65.487 


6ft.j 
69.it 
64.6 


I'>om  the^e  hm  ri>-  it  appears  that  the  efficiency  of  the  battery 
declined  eleven  per  cent,  during  a  little  more  than  three  years.  At 
.1  price  of  $20  per  kw-hour  of  rated  capacity  this  battery  of  4.760 
kw-lumrs  would  have  cost  $95,200.  During  the  year  of  igoo  the 
liattcry  discharge  was  222.,\^^.  so  that  there  was  43  cents  invested  in 
the  battery  for  each  kw-hour  delivered  by  it.  on  this  basis  of  cost. 
•Mlowing  15  per  cent,  of  battery  cost  for  annual  interest,  repairs  and 
depreciation,  these  charges  would  have  amounted  to  6.4  per  kw-hour 
delivered  by  the  battery  during  the  year  named.  Facts  similar  to 
those  stated  here  no  doubt  have  a  hearing  on  the  failure  of  .\merican 
central   station  to  adapt  storage  batteries  more  rapidly. 


December  27,  igo2. 
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The  Problem  of  Small  Station  Reconstruction.* 


Bv  C.  J<.  Mal-nsell. 

The  majority  of  central  stations  in  Kansas,  and  in  other  Slates 
as  well,  have  not  paid  the  returns  on  the  investments  that  were 
expected,  and  in  a  great  many  cases  the  reason  has  been  that 
the  machinery  installed  was  not  suited  to  the  conditions  of  oper- 
ation, and  the  lack  of  knowledge  of  the  proper  business  meth- 
ods. The  usual  scheme  has  been  about  this:  The  promoter 
of  the  plant  first  gets  the  idea  that  an  electric  light  plant  would 
pay  well  in  his  town;  he  talks  the  matter  over  with  his  asso- 
ciates,.and  they  all  agree  it  would;  not  one  of  them,  however, 
knows  anything  about  the  business.  The  next  move  is  to  find 
out  what  the  cost  would  be,  and  some  supply  house  or  manu- 
facturer is  asked  to  pay  them  a  visit.  The  best  salesman  is 
sent;  he  knows  very  little  about  the  fjperaiion  of  a  plant,  but 
can  sell  goods.  His  first  eflfort  is  to  find  who  knows  what  is 
wanted  and  who  is  to  buy  the  equipment.  When  this  is  ascer- 
tained, he  generally  finds  they  want  information  more  than  any- 
thing else,  and  being  a  good  salesman  he  gives  them  all  he 
has;  in  other  words,  he  lays  out  the  plant,  except  the  boilers 
and  engines,  as  every  one  connected  with  the  scheme  knows 
just  what  is  here  required.  In  this  part  the  most  expert  advice  is 
necessary,  as  right  here  lies  the  success  or  failure  in  the  lighting 
or  power  business.  Having  made  a  good  guess  at  the  start  of  a 
plant,  let  us  see  the  results.  The  conditions  are  as  follows,  taking 
one  small  plant  for  an  e.xaniple  : 

The  town  has  5,000  to  7,000  population,  and  the  city  fathers 
have  agreed  to  take  15  or  20  arc  lamp.s  at  a  rate  paid  by  some 
other  town,  with  water  power  to  operate  the  machinery  or 
other  great  difference  in  the  cost  of  fuel. 

The  number  of  incandescent  lights  for  commercial  use  have 
been  decided  as  1,000,  all  within  an  area  of  2,500  feet  from  the 
site  of  the  station;  the  residence  supply  has  not  been  taken  into 
account,  as  the  salesman  said  this  could  be  taken  care  of  after 
the  plant  was  started.  No  power  load  was  considered  as  being 
a  possible  source  of  revenue,  therefore  the  plant  would  only 
be  in  operation  from  6  to  12  hours  at  the  most.  Anyone  want- 
ing a  day  service  had  to  do  without  it. 

We  are  now  ready  to  build;  the  site  is  bought,  a  building  is 
planned  and  built,  and  we  are  ready  for  the  machinery.  The 
mechanical  man  of  t  he  scheme  selects  one  boiler  of  100  horse- 
power capacity,  one  pump  for  feed  water  and,  maybe,  a  heater. 
The  engine  is  Bis  next  care.  He  knows  nothing  of  steam  as 
measured  in  pounds,  so  any  old  engine  that  is  well  recommended 
bj'-  the  salesman  will  do. 

It  may  be  that  coal  costs  $1.50  to  $4  per  ton,  but  the  engine 
is  the  same  in  either  case,  for  it  must  be  a  cheap  engine,  as  capi- 
tal is  limited.  The  electrical  salesman  has  found  this  out  also, 
so  he  sells  an  alternating  generator  of  high  speed  and  an  arc 
machine  of  as  many  lights  capacity  as  he  can  get  money  for; 
no  wattmeters  are  wanted,  so  the  consumers  can  have  all  the 
light  they  can  get  while  the  plant  runs. 

The  consumers  have  agreed  to  wire  for  the  incandescent 
lights,  so  that  expense  is  out  of  the  way;  but  arc  lamps  may  be 
wanted  in  stores,  as  every  arc  machine  is  sold  with  the  full 
number  of  lamps  included,  the  expense  for  wiring  will  be  a  small 
cost. 

In  short,  the  plant  is  completed  and  in  operation;  the  engine 
man,  boiler  man  and  electrical  man  have  their  money  and  are 
gone.  The  mechanical  man  is  left  in  charge;  the  plant  ap- 
parently runs  all  right,  and  all  are  pleased  with  the  new  en- 
terprise except  the  man  with  his  money  invested.  He  is  anxious 
to  know  the  results  the  first  year,  which  soon  passes,  and  he  is 
called  on  for  about  50  per  cent  more  than  he  wanted  to  put  in 
the  plant,  but  he  must  go  on  or  lose  all,  so  he  puts  up  or  gets  his 
friends  to.  But  all  this  happened  10  years  or  so  ago,  and  is 
forgiven,  as  there  was  no  one  who  knew  rriuch  about  the  busi- 
ness at  that  time. 

Mr.  Maunsell  suggested  that  at  this  juncture  a  proper  expert 
engineer  be  called  in.  In  the  plant  cited  above  his  first  care 
would  be  the  site  for  the  station,  then  the  electric  machinery, 
which  would  serve  all  classes  of  service  from  one  set   of  gen- 


erators. Next,  can  steam  heating  be  made  to  pay?  This  brings 
up  the  power  supply,  which  means  24  hours'  service  to  all,  with 
increase  of  revenue  from  lighting  customers,  to  say  nothing  of 
winds  and  fan  business,  lie  ha.s  decided  heating  can  be  made  a 
^uccess,  and  his  boilers  and  engine  must  be  selected  for  this 
service.  Three  new  75-hp  boilers,  suited  for  the  water  to  be 
obtained  and  set  from  what  experience  has  proven  as  the  only 
I^ropcr  way  (in  good  brickwork  on  a  foundation  supplied  with 
good  draft;;  a  pump  with  an  injector  for  emergencies,  with  feed 
water  heated  to  the  boiling  point. 

The  coal  cost  is  $4  per  ton,  so  the  engine  that  is  guaranteed 
to  operate  on  the  least  pounds  of  steam  per  horse-power-hour 
is  purchased;  in  this  case,  two  75-hp  Corliss.  As  back  pressure 
is  carried  in  winter,  the  horse-power  is  rather  high,  but  one  en- 
gine will  do  the  load  in  summer  and  mild  weather,  leaving  you 
a  reserve  engine,  which  is  a  guarantee  to  the  consumer  that  you 
mean  to  take  care  of  him  at  all  times,  and  he  relies  on  you  and 
gives  you  his  power  and  heating  business  also,  which  enables 
you  to  make  the  necessary  mvestments  for  such  a  plant,  which 
is  a  credit  to  the  town. 

The  next  step  is  the  generating  machines.  Two  60-kw  direct- 
current  at  250  volts  is  the  selection,  belted  direct,  and  each  with 
a  wattmeter  to  give  the  amount  of  current  made,  so  you  will 
know  how  to  sell  it  at  different  times  of  the  day  and  night,  by 
meter  only,  except  to  the  city  street  lights,  which  are  con- 
trolled from  the  switchboards  in  the  station.  The  consumer  will 
buy  his  arc  lamps  and  pay  for  the  wiring,  if  he  can  get  current 
at  living  rates,  should  you  put  the  proposition  to  him  in  the  right 
way:  the  engineer  will  tell  you  how  to  do  this. 

.\   change   from   the   first   plant    outlined    to   the   last   one    would 


Plant  Xo.    '.. 

Cost     Si  5. 

Revenue,    per    annum    '>. 

E.xpenses     4. 

Net $1, 

S  per  cent,  net  on  investment. 

Plant  Xo.  2. 

Cost '. $^8, 

Revenue    from    lighting    9i 

Revenue   from   power,    fans  and   day  lighting    3, 

Revenue   from    steam   heating    5 

$1- 

Expenses     11 

Net     $6, 

33  per  cent,  net  on  investment. 


003 

000 
,800 


,000 
000 


convince  anyone  of  the  economy  in  operation  and  the  possible 
revenue  to  be  obtained,  in  towns  of  5,000  to  7.000  population. 
when  it  is  considered  that  the  last  plant  is  earning  a  revenue 
every  hour  of  the  day  and  night,  therefore,  much  more  useful 
to  the  owners  and  public. 

Taking  an  estimate  of  cost  for  each  plant  with  the  revenues 
and  expenses,  the  nbove  figures  are  given. 


The  Profitableness  of  Interurban  Trolleys. 


*  Abstract  of  a  paper  read  at  the  last    meeting  of  the  Kansas  Gas,  ^^'ater  and 
Electric    Light   ,\ssociation. 


We  have  recently  called  attention  to  the  brisk  controversy 
over  the  profitableness  of  interurban  trolleys,  that  has  sprung  up 
in  the  columns  of  the  IVall  Street  Journal.  The  one  contention 
is  that  such  roads  are  over-capitalized;  the  other  side  is  that  their 
earning  capacity  is  understated,  and  is  not  yet  by  any  means 
fully  developed.  We  have  already  quoted  the  arguments  pro 
and  con,  and  now  add  later  o'.es: 

Messrs.  Tucker,  Anthony  &  Co.,  who  have  built  and  managed 
more  interurban  properties  than  any  other  firm  in  Xew  Eng- 
land, say  in  regard  to  this  matter:  "Mr.  Lisman  gives  the  cost 
of  an  interurban  road,  $18,000  per  n.-Me;  it  would  be  just  as  ap- 
propriate to  say  that  a  house  costs  $5,000.  We  could  name 
roads  that  have  cost  $10,000  per  mile,  and  others  even  up  to 
$100,000  per  mile;  all  depending  upon  the  character  of  construc- 
tion and  the  difficulties  to  be  overcome.  The  modern  high-speed 
interurban  road  of  the  middle  West  built  upon  a  pnvate  right- 
of-way,  50  feet  in  width,  is  a  very  different  proposition  from 
the  Eastern  street  railway  with  which  the  public  is  most  fa- 
miliar. The  construction  of  these  Western  roads,  with  their 
70   to   80-pound    rails.  8-feet    ties,   steel   bridges,   etc.,   is    in    all 
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respects  as  good  as  the  standard  steam  roads.  The  eieciric 
road  has  the  additional  cost  of  a  very  expensive  overhead  con- 
itruction,  and  its  frequent  schedule  requires  a  large  number 
of  cars  for  regular  service,  with  an  equal  number  of  cars  for 
summer  use;  these  cars  are  usually  50  to  60  feet  in  length,  cost- 
ing the  same  as  the  best  class  used  on  the  steam  roads,  and 
ffiust   all    be   equipped   with   expensive   electric   motors   and   air 

rakes  A^Ukd  to  all  this  cost  is  the  power  house  and  its  equip- 
ment g'.ncraiiy  of  the  three-phase,  high-voltage  type,  and  its  ac- 
companiment of  sub-stations  scattered  over  the  line.  On  such 
roads  a  regular  schedule  of  40  to  50  miles  per  hour  is  usually 
maintained. 

"As  to  the  earnings,  there  are,  no  doubt,  all  over  the  country 
:ndcsirable  roads  in  ill-advised  locations  and  built  by  inexpe- 
rienced people,  but  the  interurban  roads  as  a  class  should  not 
be  condemned  on  this  account.  Mr.  Lisman  gives  the  average 
earnings  as  $3,400  per  mile.  A  study  of  the  reports  of  inter- 
urban roads  in  the  middle  West  will  show  that  the  earnings 
■.vill  average  over  $4,000  per  mile  of  track,  and  in  individual 
'  uses  arc,  of  course,  very  much  higher.  The  net  earnings  will 
vary  according  to  circumstances;  it  requires  good  judgment  to 
locate  a  road,  and  also  experience  and  ability  to  operate  for 
the  best  results,  and  each  proposition  should  be  judged  on  its 
';wn  merits.  A  study  of  the  electric  roads,  for  a  period  of  ten 
years  back,  reveals  a  history  of  growth  and  prosperity  that  is 
almost  fabulous,  and  yet  the  croakers  of  ten  years  ago  were 
just  as  positive  of  coming  misfortune  as  are  the  croakers  of 
to-day.  We  think  we  could  name  some  steam  roads  which  will 
be  much  more  liable  to  go  into  bankruptcy  than  the  good  inter- 
urban roads  of  the  type  we  have  referred  to  above." 

In  reply  to  his  critics,  Mr.  A.  A.  Lisman,  of  Lisman,  Lorge 
&.  Co.,  says:  "The  correctness  of  the  figures  submitted  by  me 
in  an  interview  has  been  questioned  as  far  as  results  obtained  in 
the  middle  West  arc  concerned.  I,  therefore,  call  attention 
to  the  following  (injures,  showing  that  net  results,  after  proper 
charges  for  maintenance  of  road-bed  and  equipment,  are  de- 
ducted from  the  so-called  net  earnings  of  Ohio  Interurban 
Street  Railways,  and  do  not  differ  materially  from  those  shown 
by  New  York  State  corporations  pursuing  a  similar  business. 
As  examples  might  be  cited  the  following  properties,  which  are 
among  the  oldest  and  most   i)rosperous  in  Ohio: 

"The    Cincinnati,    Dayton    &    Toledo    line   of    some   80    miles 
howcd,  in  the  year  ending  April  31,  gross  receipts  of  $35.3,000, 
i|icralion  expenses  of  $186,000,  a  net  of  $166,000,  fixed  charges 
of  $175,000,  showing  a  deficit  of  some  $8,000.     As  operating  ex- 
penses arc  charged  with  52  per  cent  of  the  gross  receipts,  cer- 
tainly no  provision  is  made  for  maintenance  of  way  and  equip 
Mjcnt.    The  expense  of  maintaining  a  motor  car,  including  burnt- 
•iit  armatures,  repainting  of  car,  replacing  of  trolley  poles,  etc., 
amounts  to  over  $300. 

"The  Cleveland,  Elyria  &  Western  road,  also  running  some 
five  years,  shows  similar  net  results.  The  operating  expenses 
in  this  case  arc  54  per  cent  of  the  gross  earnings  jier  mile  (a 
90-niilc  road),  being  at  the  rate  of  about  $.^90,000  a  year.  Cleve- 
land, I'aincsvillc  \-  I-'.astern.  on  42  miles  of  road,  shows  gross 
earnings  »)f  $i.j4.ooo,  and  a  net,  after  fixed  charges,  of  $11,000, 
or  less  than  $300  a  mile. 

"In  this  connection  Mr.  Cornelius  Vanderbilf  in  this  month's 
\'orlh  .'JmrnVoH  l\'r:'tru\  comparinj^  the  earning  power  of  inter- 
iiban  street  railways  with  steam  railroads,  arrives  at  the  same 
ronclusion  -that  is,  that  maintenance  of  way  and  equipment  of 
a  street  railway  will  amount  in  the  end  to  about  the  same  as  for 
a  steam  road  My  figure  of  $i.oOo  per  mile  would,  therefore, 
seem  to  he  even  below  a  proper  charge  for  these  expenditures. 
This  average  charge  for  maintenance  of  way  and  equipment  of 
roads  ra-^t  of  Chicago  amounts  to  fully  $1,500  a  mile.  To  put 
the  whole  question  in  a  nutshell,  it  looks  very  much  as  if  the 
capitalization  for  the  last  year  or  two  of  interurban  street  rail- 
ways practicaly  amounted  to  the  issuing  of  new  capital  under 
the  pretence  of  paying  for  extensions  and  improvements,  but  really 
for  the  pcrpose  of  paying  for  repairs  and  maintenance." 

Continuing  his  discn-ision  of  the  subject,  >Jr.  .Mfred  M.  I^mar 
writes:  "In  his  second  cotnmunication  upon  the  question  of  inter- 
urban railroads.  Mr.  A.  A.  Lisman  cites  individual  cases  to  sustain 
Ins  position,  and  show*  that  one  road  is  being  operated  for  52  per 
cent,  and  another  for  54  per  cent,  of  gross  receipts.  These  figures 
confirm   my   contention    that    =;!;   per   cent     is   nniple   for   ihr  cost  of 


operating.  He  gives  the  gross  receipts  of  the  Cincinnati,  Dayton  & 
Toledo  Traciion  Company  as  $353,000.  The  facts  in  this  case  are 
that  this  figure  represents  the  gross  receipts  of  the  Southern  Ohio 
Traction  Company,  now  composing  a  part  of  the  consolidation  known 
as  the  Cincinnati,  Daj-ton  &  Toledo  Traction  Company.  The  South- 
ern Ohio  Traction  Company  at  the  date  of  the  receipts  given  operated 
from  the  heart  of  Dayton  to  College  Hill,  one  of  its  suburbs  and 
situated  ten  miles  from  Fountain  Square,  Cincinnati,  a  distance  of 
52  miles,  owning  side  tracks  and  double  tracks  79  miles.  The  receipts 
of  this  road  were  $6,788  per  mile  of  road.  Observe  that  I  am  not 
prognosticating  as  to  what  the  future  will  be. 

"The  figure  named  as  'the  expense  of  maintaining  a  motor  car. 
including  burned-out  armatures,  repairing  of  car,  replacing  of  trolley 
poles,  etc.,  amounts  to  over  $300,'  is,  I  think,  too  low.  But  I  will 
again  call  his  attention  to  the  fact  that  such  items  do,  and  must  of 
necessity,  go  into  operating,  for  the  reason  that  a  road  cannot  be 
operated  while  its  armatures  are  burned  out,  or  trolley  poles  and  cars 
out  of  repair.  Mr.  Cornelius  Vanderbilt  is  cited  as  an  authority 
upon  the  cost  of  maintenance  to  sustain  his  position,  and  he  again 
says  that  the  cost  of  'maintenance  and  equipment  of  roads  east  of 
Chicago  amounts  to  fully  $1,500  a  mile,'  but  does  not  say  whether  thi- 
refers  to  steam  or  electric  roads. 

"A  few  years  ago  a  very  able  paper  was  read  before  the  American 
Street  Railway  Association,  in  which  the  statement  was  made  thai 
the  average  life  of  a  steam  locomotive  was  ten  years  and  that  the 
average  life  of  an  electric  motor  was  twenty-five  years.  The  last 
statement  was  a  mere  estimate  as  at  that  time  no  motors  had  been 
in  use  for  as  long  a  time.  All  the  wearing  parts  of  a  motor  are  inter- 
changeable and  are  constantly  renewed  just  the  same  as  car  wheels, 
and  it  is  a  fact  that  many  of  the  first  W.  P.  single-reduction  motor^ 
put  in  use  about  1892  are  in  use  to-day,  and  show  no  signs  of  depre- 
ciation where  properly  cared  for. 


Chicago  Meeting  of  the  A.  \.  E.  E. 

The  next  Chicago  meeting  of  the  American  Institute  of  Electrical 
Engineers  will  be  held  Tuesday  evening,  December  30,  1902.  at  the 
rooms  of  the  Western  Society  of  Engineers,  in  the  Monadnock 
Block.  The  meeting  will  be  held  eleven  days  later  than  the  New 
York  ineeting  for  December,  in  order  that  Chicago  members  may 
have  opportunity  to  receive  all  the  papers  in  advance.  There  is 
promise  that  some  features  special  to  the  Chicago  meeting  will  be 
brought  up.  .\s  the  subject,  "Braking  and  Traction  Brakes,"  is  one 
of  general  interest,  and  as  interest  in  the  Chicago  Institute  meetings 
is  being  greatly  revived,  a  large  attendance  is  expected.  Local 
Honorary  Secretary  R.  H.  Pierce,  Manhattan  Building.  Chicago, 
can  furnish  those  so  desiring  with  advance  copies  of  the  papers  and 
with  further  particulars  in  regard  to  the  Chicago  Institute  meeting.s. 


"Telephonitis." 

A  correspondent  writing  to  the  .Vt"«'  York  Tim^s  recently 
says:  "In  your  edition  of  Sunday,  December  14,  you  published  an 
account  of  some  modern  maladies  which  have  been  discovered  through 
the  clcverfiess  of  the  author  of  the  article  referred  to.  I  was  much 
surprised  to  find  that  in  your  "medical  researches"  you  have  not  men- 
tioned "Tclephonitis,"  which  is  a  widespread  disease  among  busi- 
ness men  in  the  down-town  district ;  its  first  symptom  is  an  irresistible 
desire  to  reach  the  telephone  and  to  ring  up  "central."  A  person  seri- 
ously aflFected  by  this  treacherous  malady,  which,  by  the  way,  is 
contagious,  will  stand  by  a  telephone  for  hours  and  call  various  num- 
bers to  the  great  discomfort  of  the  telephone  operator.  Finally 
the  person  so  aflfected  will  get  into  a  frenzy,  and  in  wild  ancer  demand 
the  "manager."  When  the  manager,  breathless,  reaches  the  receiver, 
he  will  have  to  listen  to  the  most  serious  accusations,  which  would 
justify  him  in  discharging  the  entire  force  of  the  "central."  The 
person  who  has  telephonitis  is  remarkably  always  in  the  right,  always 
gives  the  correct  number,  always  has  carefully  listened,  and  the  fac( 
which  makes  his  malady  most  unpleasant  for  himself  and  all  others 
is  that  he  can  never  get  the  party  whom  he  calls  up.  In  the  first  stages 
of  this  malady  a  slight  electric  shock  from  the  receiver  is  generally 
sufficient,  but  while  the  disease  is  progressing  the  individual  so  af- 
fected gains  in  courage  and  impudence  and  manages  to  get  a  monopoly 
over  the  particular  telephone  in  the  office,  which  creates  a  revolution 
among  his  co-employes..  The  only  method  to  treat  this  unfortunate 
disease  seems  to  be  a  large  dose  of  "club-him"  three  times  a  day. 


December  27,  1902. 
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Telephone  Cables — IV. 


By  Arthur  V.  Abbott,  C.  E. 


OFFICE  ENTRANCES. 

TO  carry  the  underground  wire  plant  into  the  central  office  it  was 
customary  to  tunnel  under  the  street,  from  the  end  of  which 
the  various  ducts  diverged.  The  sides  and  roof  of  the 
tunnel  were  provided  with  racks  set  about  3  feet  center,  on  which 
the  cable  were  supported.  Such  a  method  is  shown  in  Fig.  29. 
Modern  practice  cheapens  construction  by  omitting  the  tunnel,  and 
•continuing  the  underground  conduits  into  the  basement  of  the  office 
building,  or  even  in  cases  where  the  distributing  board  is  placed  on 
an  upper  floor  the  walls  of  the  building  are  formed  of  hollow  brick 
and  the  underground  cable  continues  uninterruptedly  to  the  wire 
chief's  room.  Whenever  there  are  corners  to  turn  either  a  manhole 
for  the  purpose  must  be  built  to  give  access  to  all  cables,  or  else 
iron  pipe  bends,  of  about  5  feet  radius,  must  be  introduced  into  each 
duct  through  which  the  cable  can  usually  be  drawn. 

Office  entrances  for  aerial  cable  are  as  varied  and  numerous  as 
there  are  exchanges.  The  most  common  method  is  to  plant  a  dis- 
tributing pole  in  front  of  the  building  to  which  all  lines,  both  open 
wire  and  cable  converge.  Cable  heads  are  placed  here  and  all  lines 
'Cabled  and  run  through  a  hole  in  the  building  wall.  A  good  exam- 
j)le  of  this  type  of  construction  is  shown  in  Fig.  30.  A  still  more 
modern  method,  when  the  plant  is  entirely  composed  of  aerial  cable. 
-appears  in  Fig.  31.  In  Fig.  32  an  unfortunately  far  too  common 
example  is  found.  Up  against  the  office  wall  any  old  pole  is  erected. 
To  this  all  the  circuits,  cable,  strands,  and  open  wire  run  as  best 
'they  may.  The  wire  chief  punches  out  a  few  bricks  from  the  office 
wall  and  drags  through,  the  crevice  a  handfull  of  okonite  to  serve 
as  office  cable.  Result,  endless  complaints.  Yet  this  is  a  photograph 
from  recent  work  of  one  of  the  Western  Independent  Companies 
that  six  months  ago,  in  convention,  voted  that  "the  maintenance  of  a 
telephone  plant  should  not  exceed  5  per  cent  per  annum!" 

THE   QUESTION    OF   ELECTROLYSIS. 

Prior  to  electric  railway  days,  telephones  were  universially  pro- 
vided with  grounded  circuits,  but  the  return  currents  of  trolley 
roads  caused  such  lines  to  become  unbearably  noisy,  and  a  long  and 
bitter  warfare  was  waged  between  the  telephone  interests  and  the 
street  railways,  with  the  view  of  forcing  the  latter  to  abandon  the 
rail  return.  In  this  contest,  the  telephone  companies  were  univer- 
sally defeated,  for  it  was  impossible  for  a  single  industry  to  ad- 
vance any  just  claim  to  demand  the  exclusive  use  of  the  earth  as 
•a  return  circuit. 

Shortly  after  the  victory  of  the  street  railways  a  number  of  cases 
of  corrosion  of  water  pipes,  gas  pipes,  and  the  lead  sheaths  of  tele- 
phone cables,  made  their  appearance,  that  on  investigation  were  con- 
clusively found  attributable  to  the  electrolytic  action  of  railway  cur- 
rents. Armed  with  this  discovery,  the  telephone  companies  re- 
turned to  the  fray,  and  became  almost  hysteric  in  their  assertions 
■of  the  immediate  and  inevitable  destruction  that  menaced  alf  metaN 
lic  underground  structures.  It  was  confidently  asserted  that  every 
gas  and  water  system  in  the  country,  together  with  the  elevated 
railway  structures  and  metallic  foundations  of  modern  buildings. 
was  not  only  in  danger  of  destruction,  but  that  already  incalculable 
injury  had  actually  been  inflicted.  So  plausible  were  these  specious 
assertions,  and  so  skillfully  advanced,  backed  with  scientific  au- 
thority of  weight,  as  to  create  at  least  a  newspaper  panic  against  the 
single  trolley  system.  Continued  investigation  and  wider  experience 
proved  that  the  alarmists  had,  to  say  the  very  least,  grossly  exag- 
•gerated  the  probable  danger.  The  actual  facts  as  they  stand  to-day 
may  be  summarized  as  follows : 

First,  when  an  electric  current  passes  from  the  earth  to  ?  metal- 
lic body  imbedded  therein,  there  is  no  injurious  action. 

Second,  so  long  as  the  current  traverses  the  metallic  body,  no  in- 
jurious effect  is  produced. 

Third,  when  the  current  leaves  the  metallic  conductor,  and  re- 
■enters  the  earth,  injury  may,  but  does  not  necessarily  take  place. 

Fourth,  when  injurious  action  does  take  place,  it  manifests  itself 
as  a  corrosive  pitting  of  the  surface,  and  substance  of  the  metal  as 
exemplified  in  Figs.  33  and  34-  Fig-  33  being  a  piece  of  lead  service 
water  pipe,  and  Fig.  34  a  bit  of  the  lead  sheath  of  a  telephone  cable. 


This  action  results  in  a  number  of  perforations  of  the  metal,  and 
may  even  spread  so  far  as  to  cause  a  widespread  destruction. 

J'ifth,  a  very  small  difference  of  potential  between  the  metal  and 
the  earth  (a  hundredth  of  a  volt)  may  be  sufficient  to  cause  an  in- 
jurious action  which  will  be  cumulative,  and  will  in  time  result  in 
extensive  destruction. 

Sixth,  it  is  easy  to  locate  danger  areas,  and  to  provide  protection 
by  leading  away  the  pernicious  currents  by  some  conductor  that  is 
not  injured  thereby. 

Seventh,  various  metals  exhibit  very  different  degrees  of  sensi- 
tiveness to  corrosion,  lead  being  the  most  susceptible,  wrought  iron 
much  less,  while  cast  iron,  particularly  the  hard  white  varieties,  is 
frequently  if  not  always  immune. 

Eighth,  though  the  electric  railways  have  been  widespread  opera- 
tion for  more  than  a  decade,  the  gross  injury  so  far  discoverable,  is 
of  relatively  small  amount,  and  has  been  chiefly  limited  to  the  cor- 
rosion of  a  number  of  telephone  cables,  the  perforation  of  lead  ser- 
vice pipes,  and  small  gas  and  water  mains.  A  few  isolated  cases 
of  injury  to  large  mains,  and  the  fall  of  a  stand  pipe  at  Peoria,  Illi- 
nois, attributed  entirely  to  electrolysis,  are  the  only  instances  of  capi- 
tal injury  on  record,  but  the  expert  testimony  in  a  suit  brought  to  re- 
cover damages  from  the  electric  railway  company  of  Peoria,  leaves 
room  for  reasonable  doubt  as  to  whether  the  railway  current  was 
solely  responsible  for  the  collapse  of  the  pipe,  though  undoubtedly  it 
played  a  part  therein. 

Ninth,  usually  street  railway  companies  have  shown  themselves 
keenly  alive  to  the  consequences  of  electrolysis  and  anxious  to  co- 
operate to  any  reasonable  degree  to  secure  the  protection  of  amier- 
ground  structures. 

So  long  as  electric  railways  employ  an  uninsulated  return,  there 
will  always  exist  the  possibility  of  injurious  action  to  underground 
metallic  structures.     As  the  lead  sheath  of  telephone  cables  is  par- 
ticularly sensitive,  and  as  eve.i  a  minute  perforation  of  the  lead  will 
destroy  an  entire  section  of  cable,  by  the  admission  of  moisture  a 
frequent  and  thorough  inspection  of  the  underground  plant  is  es- 
sential.    This  examination  is  usually  accomplished  by  testing  each 
cable  in  each  manhole  to  see  whether  it  is  negative  or  positive  to  the 
surrounding   earth,  that   is   to   say,  whether  the  current  is  flowing 
from  the  earth  into  the  cable,  or  from  the  cable  into  the  earth,  and 
the  ease,  rapidity  and  cheapness  with  which  this  examination  can 
be  made,  warrants  frequent  repetition.     A  single  inspector,  provided 
with  a  helper  to  lift  manhole  covers,  is  all  the  force  needed  to  ex- 
amine many  miles  of  cable  per  day.    The  inspector  must  be  provided 
with  a  low  reading  voltmeter,  reading  in  both  directions  from  zero 
in  the  center  of  the  scale.     An  instrument  with  a  scale  of  about  10 
volts  on  either  side  of  the  center,  and  capable  of  being  read  to  i-ioo 
of  a  volt,  is  best  suited  to  the  purpose.     From  the  positive  terminal 
a   flexible  conductor  made  of   good   rubber-covered   lamp  cord,   is 
extended  to  a  pair  of  hand  gas  tongs,  the  jaws  of  which  have  been 
filed   smooth.     From  the  other  terminal  a  similar  flexible  cord  is 
carried   to   a   light,    sharp-pointed   iron   rod,   three   or   four   feet   in 
length.    The  sheath  of  each  cable  to  be  tested  should  be  thoroughly 
cleansed  with  a  few  strokes  of  emery  paper,  and  then  grasped  with 
the  gas  tongs,  thus  msuring  good  contact  of  the  positive  wire.  There 
is  likely  to  be  more  difficulty  with  the  negative  pole  in  securing  a 
good  ground.     If  the  vault  has  a  sewer  connection,  the  trap  will 
usually  be  found  full  of  water,  and  a  good  earth  may  be  obtained  by 
dropping  the  iron  rod  into  it.     In  other  cases,  it  may  be  necessary 
to  get  an  earth  by  driving  the  rod  between  the  paving  stones  into 
the  ground,  deep  enough  to  reach  moisture.     It  is  ine.xpedient  to 
ground  on  a  neighboring  water  or  gas  pipe,  as  these  structures  are 
quite  likely  to  be  at  a  different  potential  from  the  earth,  and  so  give 
readings  leading  to  incorrect  conclusions.     WTien  a  proper  earth  is 
obtained,  the  voltmeter  is  observed,  a  deflection  to  the  r-'ght,  indi- 
cating that  the  cable  is  positive  to  earth,  and  one  to  the  left  that  it  is 
negative.     Careful  notes  of  the  date,  *.ime  of  day.  and  designation 
and  location  of  all  the  cables  tested,  should  be  made,  as  the  electrical 
history  acquired  from  repeated  in.spections.  becomes  of  great  value. 
Telephone  companies  have  at  their  disposal,  in  the  wire  network, 
ramifying  throughout  the  entire  territory  served,  peculiar  facilities 
for  ascertaining  the  electrical  conditions  of  the  earth,     if  each  sub- 
scriber's line  be  grounded  at  the  substation,  and  at  the  office,  it  is 
easy  to  measure  the  potential   difference.     This  process   is   exactly 
analogous  to  that  of  the  topographical  engineer  who.  after  running  a 
series  of  levels  over  a  country,  can  plot  a  map  showing  by  contour 
lines  the  relative  hills  and  valleys  of  the  territory  surveyed.     Elec- 
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irical  leveling  is  even  more  simple  and  quickly  performed.  To  con- 
tinue the  analogy,  the  electrical  leveler  stations  himself  in  the  cen- 
tral ofifice,  and  is  provided  with  a  voltmeter,  one  terminal  of  which 
is  connected  to  a  ground  wire,  v/hile  the  other  is  supplied  with  a 
single  cord  and  plug,  fitting  the  jacks  of  the  switchboard.  The  rod 
man  proceeds  to  one  substation  after  another,  and  from  each  calls 
up  the  office  notifying  the  leveler  to  take  a  reading,  at  the  same 
time  grounding  the  subscriber's  line.  The  leveler  plugs  the  voltmeter 
into  the  subscribers'  jack  and  reads,  instantly  obtaining  the  potential 
difference,  or  variation  in  electrical  level  between  the  office  and  the 
subscriber's  station.  In  such  a  survey,  the  time  consumed  is  chiefly 
that  required  by  the  rod  man  in  going  from  one  substation  to  an- 
other, for  less  than  a  minute  at  each  is  sufficient  to  call  the  office 
and  secure  a  reading,  so  by  having  several  rod  men  hundreds  of 
stations  may  be  tested  per  day  with  the  utmost  facility.  As  the  lo- 
cations of  the  substations  are  known,  it  is  easy  to  plot  on  a  good 
map  the  observed  potential  dififerences,  and  then  lines  drawn  through 
all  those  of  equal  value  from  equipotential  curves  or  electrical  con- 
tours. Such  an  investigation  may  be  termed  an  Electrolytic  Sur- 
vey. Fig.  35  shows  the  results  of  such  an  examination  made  by  the 
writer  in  the  city  of  Toledo,  O.  The  contour  lines  are  drawn  at  in- 
tervals of  one  volt,  and  show  in  the  most  salient  manner  the  dis- 
tribution of  earth  potential,  and  the  gradual  rise  that  takes  place 
radially  away  from  the  power  station  of  the  electric  railways.  But 
these  curves  can  teach  a  still  more  important  lesson.  As  they  are 
lines  of  equal  potential,  it  is  evident  that  any  metallic  conductor  so 
located  as  to  be  essentially  parallel  to  any  equipotential  curve  will 
lie  in  a  region  where  there  is  no  electromotive  force  to  cause  a  flow 


sheath  for  the  earth,  the  next  step  is  a  selection  of  a  method  of 
protection.  The  current  must  not  Icai-c  the  cable  sheath  and  pass 
into  the  earth.  This  is  the  only  requisite,  and  any  device  accom- 
plishing this  result  will  suffice.  It  is  possible  to  atuck  the  problem 
from  either  end ;  to  prevent  current  from  entering  and  passing 
along  the  cable,  or  to  provide  a  good  way  for  it  to  leave  the  sheath. 
The  first  method  can  be  put  in  practice  by  insulating  portions  of  the 
sheath  that  cut  the  higher  equipotential  curves,  or  those  which  are 
more  remote  from  the  railway  power  station.  In  many  cases  the 
simple  expedient  of  cleaning  out  the  manholes  and  ducts,  lifting  the 
cables  off  the  wet  floors  of  the  vaults,  and  supporting  them  upon 
insulated  pins,  driven  into  the  vault  walls,  will  change  many  elec- 
tric positive  spots  to  electro  negative  ones  and  obviate  further  in- 
jury. Sometimes  one  or  two  breaks  in  the  continuity  of  a  long 
cal'e  will  prevent  the  current  from  following  the  sheath.  Such 
breaks  may  be  inserted  without  risk  to  the  insulation  of  the  cable. 


FIG.    35. — ELECTROLYTIC    SURVEY    OF    TOLEDO. 

of  current,  and  consequently  will  not  be  subjected  to  any  electrolytic 
action.  On  the  contrary,  if  a  conductor  be  so  placed  as  cut  the 
equipotential  lines,  current  will  flow  from  the  regions  of  higher 
potential,  to  those  of  lower  potential,  and  corrosive  action  may  be 
expected,  the  amount  of  which  may  be  roughly  estimated  by  the 
number  of  equipotential  lines  cut  or  the  steepness  of  the  electrical 
gradient.  To  return  to  the  analogy  of  the  topographical  map,  if  a 
stream  were  seen  to  cut  a  number  of  contour  lines  it  could  be  con- 
fidentially predicted  to  be  swift,  rapid  and  full  of  falls,  while  if 
parallel  to  them,  slow  and  sluggish.  Though  the  electrical  survey 
does  not  entirely  take  the  place  of  manhole  inspection,  it  presents  a 
view  so  much  wider,  more  comprehensive  and  prophetic  that  it  is 
well  worth  its  small  cost.  Nor  is  it  sufficient  to  make  a  single  ex- 
amination and  rest  secure  in  the  assumption  that  the  electric  po- 
tential is  forever  settled.  Figs.  36  and  37  give  the  results  of  two 
electrolytic  surveys  made  of  the  city  of  Chicago,  one  year  apart, 
showing  the  very  marked  change  in  electrical  conditions  that  too'- 
place  during  that  interval.  To  be  sure,  the  period  embraced  was 
one  of  very  rapid  railway  development,  so  usually  the  change  would 
be  much  less  marked,  but  there  is  always  growth  of  some  kind, 
either  new  lines  are  built  or  old  ones  extended,  or  their  loading  in- 
creased ;  so  that  here,  as  in  most  other  instances,  eternal  vigilance  is 
the  price  of  security,  and  a  careful  examination  at  least  once  a  year 
should  be  made. 

Having  from  the  electrolytic  survey  and  manhole  inspection  de- 
termined the  various  situations  on  the  cable  system  that  are  in 
danger,  or  where  there  is  a  tendency  for  current  to  leave  the  cable 


FIG.     36. — ELECTROLYTIC    SURVEY    OF    CHICAGO. 

by  making  "insulating  joints"  similar  to  the  one  illustrated  in  Fig. 
38.  This  expedient  is  of  special  utility,  when  cables  are  partly  aerial 
and  partly  underground. 

The  second  plan  consists  in  providing  each  danger  spot  with  a 
supp'ementarv  conductor  attached  to  the  cable  sheath  of  better  con- 
ductivity than  the  earth.  This  is  the  "supplementary  return  feed" 
plan  and  is  usually  accomplished  by  attaching  a  copper  wire  of  suf- 
ficient section  to  the  cable  and  carrying  the  same  to  the  railway  track 
if  well  bonded,  or  to  a  railway  return  feed,  or  even  in  extreme  cases, 
clear  to  the  power  station  itself,  and  attaching  it  to  the  negative 
busbar  of  the  switchboard.  Such  cas'^s,  however,  in  the  present 
state  of  railway  construction  are  rare. 

If  the  current  traversing  the  cable  sheath  is  not  large,  and  the 
length  of  the  return  feeds  likely  to  be  considerable,  a  good  ground 
plate  will  afford  protection.     For  this  purpose  a  hole  four  or  five 


38 


ELECTRICAL    WORLD    and    ENGINEER. 


Vol.  XL,  No.  26. 


.  t  square  should  be  excavated  deep  enough  to  reach  a  permanently 
utoist  stratum  of  earth.  At  the  bottom  a  few  bushels  of  coke  will 
form,  a  good  medium  for  delivering  current  to  the  earth,  in  which 

;iy  be  imbedded  a  lot  of  old  rails,  discarded  car  wheels,  or  any 
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nirtallic  scrap.  This  sh<juld  he  thnmughly  tied  together  with  plenty 
fif  copper  wire,  and  connected  to  the  cible  sheath  with  an  ample  lead 
of  copper.  The  grouiul  plait-  acts  to  carry  current  from  the  cable 
to  the  earth,  and  diverts  the  electrolytic  action  from  the  sheath  to 
the  plate.  That  corrosion  will  there  take  place  and  in  time  destroy 
thr  ground  plate,  is  unquestioned,  but  at  reasonable  expense,  the 
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number  of  equipotential  curves.  Measurements  in  the  various  man- 
holes, indicated  the  potential  dififerences  between  the  cable  sheath  and 
the  earth,  which  when  plotted  yielded  a  curve  something  as  shown  in 
Fig.  39  at  "A."     By  connecting  the  railway  track  to  the  sheath  at 
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vohime  of  the  ground  plate  can  be  made  so  large  as  to  last  for  many 
vrars. 

.'\  practical  illustration  of  what  the  return  feed  expedient  can  ac- 
roiiiplish  may  not  be  ami-ss.  Turning  to  Fig.  37  a  black  line  will  be 
fovitui  extending  on  Halstcd  Street  from  Madison  Avenue  to  Twen- 
ty-second Street.     This  represents  a  cable  run  which  intersected  a 
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:UPVES  SHOWING  POTENTIAL  DIFFERENCES  BETWEEN  CABLE 
SHEATH   AND  EARTH. 


several  points,  the  electrical  conditions  were  entirely  changed  to  that 
shown  by  the  line  marked  "B,"  indicating  complete  protection  from 
electrolytic  action. 


More  Tunnel   Trolleys  for  New  York. 


It  is  announced  that  the  New  York  and  Jersey  Railroad 
Company'.s  tunnel,  for  which  a  franchise  was  granted  by  the 
New  York  Board  of  Aldermen  last  week,  is  to  be  used  by  the 
Erie  and  the  Delaware  and  Lackawanna  railroads  to  secure  a 
direct  connection  with  Manhattan  by  means  of  trolley  or  third- 
rail  cars.  The  New  York  and  Jersey  Railroad  Company  was 
incorporated  under  the  laws  of  the  State  of  New  York  for  the 
purpose  of  owning  and  operating  the  tunnel  and  railroad  former- 
ly owned  by  the  Hudson  Tunnel  Company,  and  of  constructing 
and  operating  a  tunnel  railroad  in  the  city  of  New  York  to 
be  connected  with  railroads  in  the  State  of  New  Jersey.  The 
Hudson  Tunnel  Company  was  organized  for  the  purpose  of 
constructing  a  tubular  tunnel  under  the  North  River  to  ac- 
commodate electric  cars.  After  the  company  had  expended 
il$4,ooo,ooo  in  construction  work  its  workmen  struck  a  rock 
about  two-thirds  of  the  way  across  the  river  on  the  New  York 
side.  It  was  deemed  necessary  to  tunnel  this  rock.  This 
work  the  old  company  never  undertook,  and  the  project  passed 
from  the  public  attention  for  the  time  being. 

The  New  York  and  Jersey  Company  now  proposes  to  com- 
plete the  project.  It  is  estimated  that  it  will  take  $6,000,000 
more  to  finish  the  tunnel  and  provide  the  proper  terminals. 
The  tunnel  will  enter  New  York  at  Morton  Street  and  will 
run  up  Morton  to  Greenwich,  thence  along  Greenwich  to  the 
block  bounded  by  Christopher.  West  Tenth,  Greenwich,  and 
Hudson  streets,  where  the  terminal  for  Manhattan  is  to  be  lo- 
cated. The  terminals  for  New  Jersey  probably  wiH  be  at  the 
Erie  and  Delaware  and  Lackawanna  stations. 

The  Rapid  Transit  Board  consickred  the  proposed  franchise 
on  July  10,  and  by  a  concurrent  vote  of  six  of  its  members  de- 
termined the  locations  and  plan  of  construction  of  the  rail- 
way, and  also  the  terms  of  the  franchise.  It  was  decided  that 
the  company  should  pay  the  city  a  rental,  which  should  be  re- 
adjusted every  twenty-five  years.  Under  the  terms  of  the 
franchise,  the  city  is  to  receive  3  per  cent,  of  the  gross  receipts 
of  the  company  on  that  portion  of  the  railway  lines  in  New  York 
for  the  first  five  years  and  5  per  cent,  thereafter  Some  regard  these 
terms  as  even  better  than  those  arranged  with  the  Pennsyl- 
vania Company.  W.  G.  Mc.\doo.  the  president  of  the  New- 
York  and  Jersey  Railroad  Company,  was  assistant  secretary  of 
the  Navv  under  President  Cleveland. 
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Economic  Operation  of  Electric  Irrigation  Pumps. 


BY    AUG.    J.    BOWIE,    JK. 

THE  manner  in  which  electric  irrigation  pumps  should  be  in- 
stalled and  operated  varies  largely  with  the  conditions  of  the 
case.  The  general  considerations  governing  the  installation  of 
the  same  have  been  reviewed  in  an  article  by  the  writer,  printed  in  the 
issue  of  the  Electrical  World  and  Engi.neer  of  August  9,  1902. 
The  economy  in  the  operation  of  these  stations  plays  a  very  im- 
portant part  in  the  price  of  the  water  pumped.  Poor  management  in 
this  direction  may  fully  double  the  amount  which  the  water  should 
cost.  The  location  of  the  pump  stations  is  important.  As  a  rule,  it 
will  not  pay  to  pipe  the  water  or  to  convey  it  in  aiiy  other  channels  but 
canals  made  in  the  ground,  except  for  short  distances.  A  canal  is 
usually  the  cheapest  conduit  for  the  water  which  can  be  built,  and  will 
answer  in  most  cases.  This  is  a  matter  which  may  influence  the 
location  of  the  station  to  a  great  extent,  as  the  canal  must  be  at  a 
sufficient  elevation  to  be  able  to  wet  all  the  ground  to  be  irrigated. 

Where  possible,  it  is  well  to  have  the  stations  located  in  such  a 
manner  as  to  be  able  to  use  the  combined  flow  of  several,  in  case  a 
larger  head  of  water  should  be  desirable.  Perhaps  the  most  im- 
portant point,  however,  is  that  the  stations  should  be  so  located  that 
they  will  be  able  to  run  continuously,  night  and  day,  for  the  whole 
year,  and  so  obtain  all  the  available  water  from  each  one.  In  that 
way  the  fixed  expenses  per  cubic  foot  pumped  may  be  greatly  re- 
duced. There  is  no  reason  why  the  station  need  be  shut  down  at 
night,  and  thus  the  work  of  irrigation  may  go  on  continuously. 

The  stations  should  be  so  placed  that  the  distance  v/hich  the  water 
must  travel  will  be  as  short  as  possible.  The  main  object  of  this  is  to 
minimize  seepage  and  evaporation.  Another  reason,  however,  is  that 
the  ditches  themselves  hold  considerable  water  and  may  have  to  be 
tilled  well  up  in  order  to  raise  the  level  of  the  water  sufficiently 
to  reach  some  of  the  land.  Most  of  this  water  will  be  lost,  and  it  may 
in  some  cases  take  several  hours  pumping  to  fill  the  ditches  to  a  suffi- 
cient level  to  render  the  water  available  for  irrigation.  For  this  rea- 
son the  ditches  themselves  should  be  as  small  as  possible.  However, 
on  the  other  hand,  there  will  be  practically  a  limit  to  the  size  of  the 
ditch,  depending  on  the  manner  in  which  it  is  made.  For  example,  if 
scrapers  are  used  in  building  the  ditch  it  will  probably  not  pay  to 
make  the  ditch  so  small  that  a  scraper  cannot  work  to  advantage  in  it. 

In  the  economic  operation  of  irrigation  pumping  stations  it  is  very 
important  to  reduce  to  as  small  a  point  as  possible  the  loss  by  seepage. 
In  some  countries  this  loss  may  be  so  great  that  special  means  must 
"be  taken  to  obviate  it,  as  the  irrigation  system  may  be  a  financial 
failure  unless  due  precautions  are  observed.  Among  other  means  of 
avoiding  undue  seepage,  some  of  the  following  methods  may  be 
employed : 

I.  Cementing  ditches  with  a  thin  layer  of  cement.  2.  Puddling  the 
ditch.     3.  Open  iron  conduits.     4.  Iron  pipes.     5.  Wooden  flumes. 

While  wooden  flumes  may  be  comparatively  cheap  to  install,  they 
are  not  naturally  suited  for  use  in  this  kind  of  irrigation,  for  the  rea- 
son that  in  the  natural  course  of  events  they  will  bo  constantly  getting 
wet  and  then  drying,  with  the  result  that  they  will  soon  rot  and  leak. 

The  conditions  of  the  problem  should  be  carefully  studied  before 
laying  out  any  system  of  irrigation.  The  size  of  the  checks  (if  that 
method  of  irrigation  is  to  be  employed)  should  be  given  due  considera- 
tion. Some  land  it  will  not  pay  to  irrigate  simply  on  account  of  the 
great  loss  by  seepage,  not  alone  in  the  ditches,  but  also  in  flooding  the 
checks.  In  fact,  much  land  it  will  pay  much  better  to  abandon  en- 
tirely than  to  try  to  irrigate  it  at  a  great  expense. 

The  amount  of  water  used  in  irrigation  depends  largely  on  the 
nature  of  the  soil,  the  method  of  irrigation,  the  previous  condition  of 
the  ground  as  regards  moisture,  as  well  as  on  the  crop  growing  on  the 
land.  If  the  soil  is  very  sandy  and  porous  it  will  take  a  great  deal  of 
water.  If  there  is  r.  clayey  subsoil  near  the  surface  this  will  cut  down 
very  materially  the  water  required.  Small  checks  take  considerably 
less  water  per  acre  than  large  ones  when  irrigating  with  a  given  head 
of  water.  They  require  more  attention,  however,  and  they  interfere 
with  agricultural  operations. 

In  irrigating  for  alfalfa,  it  is  necessary  to  flood  the  entire  ground 
with  water.  The  amount  of  water  required  for  an  irrigation  for  the 
same  will  vary  from  about  six  inches  to  two  feet.  That  is  to  say, 
in  order  to  irrigate  the  land  properly  it  will  take  a  quantity  of  water 
sufficient  to  cover  the  ground  to  be  irrigated  to  a  depth  of  from  six 
inches  to  two  feet  for  each  irrigation.  The  latter  figure  would  be  high; 


in  general  too  high  to  pay  for  irrigation  by  pumps.  Some  land  will 
take  even  more  than  this  quantity,  but  such  land  it  will  pay  to  leave 
alone.  Fruit  trees  are  usually  irrigated  by  running  the  water  in  fur- 
rows across  the  land,  and  hence  it  is  unnecessary  to  wet  the  entire 
ground,  thus  resulting  in  a  considerable  saving  in  water. 

The  number  of  times  it  is  advisable  to  irrigate  per  year  depends  on 
the  rainfall  and  the  climate.  Thus,  for  e.xample,  where  the  rainfall 
is  small,  as  it  is  in  the  southern  part  of  California,  it  is  customary  to 
irrigate  for  alfalfa  about  four  times  a  year. 

Water  for  irrigation  is  commonly  reckoned  in  acre-feet,  an  acre-foot 
being  the  quantity  of  water  which  will  cover  an  acre  a  foot  deep.  A 
flow  of  a  second-foot,  that  is,  one  cubic  foot  per  second,  will  cover 
two  acres  one  foot  deep  in  a  day  of  24  hours.  One  second-foot  rate 
of  flow  will  cover  730  acres  one  foot  deep  in  a  year.  That  is  to  say, 
it  vill  irrigate  182  acres  of  ground  four  times  a  year,  provided  each 
irrigation  requires  one  acre-foot  per  acre.  At  this  rate  it  will  take 
a  flow  of  31/2  cubic  feet  per  second  to  irrigate  a  section.  Owing  to 
the  loss  in  the  ditches  and  canals  and  to  the  interruptions  in  the 
service,  this  figure  will  generally  be  materially  increased  in  practice. 
particularly  in  the  case  where  the  water  is  pumped,  and  consequently 
only  a  comparatively  small  head  used.  One  unit  of  the  rate  of  flow 
of  water,  which  is  also  in  use  in  some  parts  of  the  country,  is  the 
miners'  inch.  This  is  a  variable  quantity  having  different  values  in 
different  parts  of  the  country.  As  commonly  used  in  irrigation,  a 
miners'  inch,  or  an  inch,  as  it  is  usually  called,  means  a  rate  of  flow 
of  1/50  second-foot.  In  irrigation  stations  of  any  capacity  this  imit 
is  usually  too  small  to  be  convenient,  but  in  some  parts  of  the  coun- 
try where  water  is  very  scarce  and  is  almost  worth  its  weight  in  gold, 
the  inch  becomes  a  unit  of  mammoth  proportions.  In  a  certain  law 
suit  in  the  southern  part  of  California,  one  of  the  witnesses  who  was 
testifying  in  the  case  was  asked  the  question  of  how  much  water  was 
flowing  in  a  certain  place.  He  replied  that  there  was  a  very  large  flow. 
When  asked  to  be  more  specific  and  to  state  how  large  the  flow  was 
he  replied  that  it  was  almost  as  much  as  two  inches  I 

The  question  of  attendance  in  the  operation  of  pumping  stations  cuts 
a  very  important  figure  in  the  cost  of  the  water  delivered.  Perhaps 
there  is  no  subject  in  this  connection  on  which  there  is  a  wider  differ- 
ence of  opinion  than  on  the  amount  of  attention  it  is  necessary-  to  give 
to  the  operation  of  the  pumps.  For  instance,  some  people  who  run 
pumps  continuously,  day  and  night,  have  as  many  as  three  different 
pump  attendants  for  one  30-hp  motor  and  pump,  each  man  taking  an 
eight-hour  shift.  The  writer,  on  the  other  hand  believes  in  the  other 
extreme ;  that  is  to  say,  having  one  man  look  out  for  several  pumps, 
visiting  each  pump  in  operation  about  twice  a  day.  Provided  there 
is  a  competent  foreman  there  is  no  necessity  for  a  pumpman  to  be  a 
skilled  mechanic,  and  any  man  of  ordinary  intelligence  can  give  good 
service  with  comparatively  little  instruction.  However,  it  is  essential 
that  the  installation  be  made  in  as  thorough  a  manner  as  possible,  and 
that  the  station  be  kept  in  first-class  running  order.  Simple  automatic 
cut-outs  should  be  provided  to  switch  out  the  motor  in  case  the  cur- 
rent goes  off  for  more  than  a  fe-.v  seconds,  or  in  case  the  pump  loses 
its  priming.  These  should  be  made  a?  reliable  as  possible.  With 
proper  care  and  attention  to  decails,  there  is  little  likelihood  that  any 
serious  accident  w'M  occur,  the  worst  thing  liable  to  happen  being 
burning  out  a  bearing  or  blowing  a  fuse.  It  is  certainly  cheaper  to 
have  a  few  such  accidents  happen  than  to  pay  for  constant  attention 
otherwise  not  needed. 

The  oiling  devices  should  be  as  good  as  possible,  self-oiling  bearings 
being  used  where  possible,  so  that  in  event  of  the  attendant  being  un- 
able to  get  to  the  station  there  will  be  no  dinger  of  the  bearing  going 
dry.  On  this  account  oil  cups  where  they  are  used  should  be  of  ample 
capacity.  The  bearings  should  oe  dustproof.  otherwise  trouble  is 
apt  to  ensue. 

While  skilled  labor  is  not  needed  for  the  operation  of  stalions.  it  is 
by  all  means  essential  that  the  foreman  should  be  a  thorough  me- 
chanic. On  him  will  depend  much  of  ti:e  successful  operation  of  the 
plant. 

The  Kern  County  Land  Company,  with  which  the  writer  was  con- 
nected, had  27  pumping  stations  for  irrigation  purposes.  At  each 
station  there  were  two  transformers,  a  30  or  40  hp  motor  and  a  suit- 
able centrifugal  pump.  Three  pump  attendants  looked  out  for  the 
operation  of  the  stations.  They  were  expected  to  visit  each  station  in 
operation  twice  a  day.  To  do  so  they  had  to  drive  from  20  to  30 
miles  a  day.  In  a  year's  operation  of  these  stations  there  were  per- 
haps a  dozen  bearings  burnt  out,  and  in  one  or  two  instances  the  shafts 
had  been  cut  at  the  bearings  and  had  to  be  turned  down.     The  total 
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<<,'\  of  all  such  accidenu  would  not  have  been  sufficient  to  have  paid 
;:;;  'xira  pumpman  for  even  three  months. 

.\t  <-.id\  ^t.ition  !.ome  simple  means  of  measuring  the  water  should 
).<■  provid'.d.  The  pump  attendant  should  keep  a  daily  record  of  the 
output  of  xhc  Hiatirm.  Perhaps  the  simplest  means  of  measuring 
vv.ittr  in  -  by  njeans  of  a  weir.     This,  it  is  true,  adds  some- 

wliat  to  t;  .ch  it  is  necessary  to  pump;  still,  the  extra  head 

may  be  marie  vtry  -.mall,  and  it  !>>  usually  preferable  to  have  the  dis- 
charge alxAc  high-water  mark  in  the  ditch  s^j  that  the  water  in  the 
ditch  cannot  back  up  into  the  station.  The  writer  adopted  the  follow- 
mg  method  of  keeping  account  of  the  stations.  A  fixed  size  weir  was 
put  in  at  each  station.  The  crest  of  the  weir  was  made  of  a  strip  of 
galvanized  iron  nailed  to  the  wooden  flume.  The  flume  was  long 
and  large  enough  to  reduce  the  effect  of  unequal  velocity  and  velocity 
..f  approach  very  largely.  A  nipple  passed  through  a  hole  in  the  side 
of  the  flume  near  the  crest.  ,-\  glass  tube  was  set  into  an  til  on  the 
outside  of  the  nipple  and  served  to  measure  the  head  on  the  weir. 
.\  horizontal  strip  of  wood  was  nailed  on  the  side  of  the  box  at  the 
level  of  the  crest  of  the  weir,  so  that  a  single  measurement  with  a 
rule  gave  the  depth  of  water  over  the  crest  of  the  weir.  .\  suitable 
loglKX)k  was  provided  ff>r  each  station.  A  table  was  printed  in  the 
l)ack  of  the  lKK)k  giving  the  discharge  in  cubic  feet  per  second  for 
•lifTcrent  heads.  The  pumpman  thus  had  no  calculations  to  perform 
anil  but  a  single  measurement  to  make.  No  measurements  of  the 
flow  of  water  were  to  be  taken  unless  the  pump  had  been  in  operation 
for  at  least  a  half-hour  previously,  as.  of  course,  at  first  the  flow 
!«.  much  increased,  especially  where  the  pit  had  filled  up  with  water. 
Twice  a  month  i)ressure  and  vacuum  readings  were  taken  on  the 
pmnp.  and  also  readings  of  the  level  of  the  ground  water  when  the 
pump  had  been  shut  down  for  sf)me  time. 

.'\t  first  sight  it  might  seem  superfluous  to  make  much  of  a  jxiiiit 
of  taking  these  readings.  But,  as  a  matter  of  fact,  the  information 
so  dv'rive<l  is  decidedly  conducive  to  operating  under  better  efficiency. 
The  discharge  from  a  centrifugal  pump  will  vary  from  many  different 
reasons.  Wear  in  the  running  rings  will  increase  the  back  slippage 
of  water  and  decrease  the  output.  A  small  leak  in  the  suction  side  of 
the  pipe  or  pump  or  in  the  stuffing  box  may  admit  sufticienl  air  to 
affect  materially  the  out|)Ut.  The  discharge  also  depends  rm  the  level 
of  the  water  in  the  wells  and  also  on  the  amount  of  entrained  air  in 
the  same.  Sanding  up  of  the  wells  will,  of  course,  tend  to  throttle 
the  water  flowing  into  them. 

Hy  keeping  an  accurate  record  as  above  described,  a  very  good  idea 
may  be  obtained  of  the  probable  trouble  causing  a  falling  off  in  the 
supply  of  water.  Besides,  all  such  information  is  important  for  sta- 
tistical purpf)ses. 

Where  stations  are  to  run  with  no  one  in  constant  attendance,  it 
is  especially  advisable  to  keep  them  in  the  best  of  repair.  It  is  by 
such  means  that  accidents  are  avoided  and  the  plant  is  kept  tip  to  its 
proper  efticiency.  With  liigl)-spee<l  machinery  this  is  particularly 
essential. 

As  to  the  best  speed  of  centrifugal  pumps,  there  is  quite  a  difference 
of  opinion.  There  had  been  in  the  past  a  tendency  toward  slow-speed 
pumps.  ,ind  a  decided  feeling  against  running  them  at  higher  speeds. 
In  electrically  ciriven  irrigation  plants,  induction  motors  are  in  com- 
m(»n  use,  .10  to  40-hp  motors  being  cnminonly  employed  for  such 
purposes.  These  motors  are  4-pole.  ^Kvcyile  machines,  and  conse- 
quently run  at  «iOo  revolutions  per  minute.  ,\t  first  the  nir»tors  were 
belled  to  the  pumps,  the  latter  running  about  400  revolutions  per 
minute.     Now  ilirect -connected  units  are  coming  into  general  use. 

The  principal  objections  which  can  be  urged  against  high-speed 
pumps  are  the  vibration,  if  not  properly  balanced,  and  the  more  rapid 
wear  of  the  running  joints  of  the  pump.  One  trouble  with  many  of 
the  pumps  is  that  the  shafts  are  too  sniall.  With  larger,  stiffcr  shafts 
and  more  careful  balance  the  vibration  can  be  largely  avoided,  and 
the  wear  of  the  running  joints  also  greatly  reduced. 

The  advantages  of  high-speed  are  twofold.  In  the  first  place,  the 
pump  is  reduced  in  sj^e  ami  is  made  htAh  lighter  and  cheaper;  and 
in  the  second  place,  the  efticieiuy  is  impro«ed.  ilue  to  decreasing  the 
friction  on  the  siijes  of  the  runner.  The  power  consume«l  in  a  sur- 
face of  are.1.  ,/.  passing  throiigh  the  water  with  a  velocity  /"  feet  per 
sccon«l  is  equal  to  .\\'*f  foot-pounds  per  second^  f  being  the  coefl'icient 
of  friction.  In  the  case  of  a  pump  runner,  the  expression  given 
above  would  have  to  be  integrated  over  the  surface  of  the  disc.  It  is 
thus  apparent  that  when  the  speed  of  the  runner  is  increased,  while 
the  peripheral  velocity  remains  the  same,  the  diameter  of  the  runner 
must  be  decreased,  which  will,  of  course,  decrease  the  friction  at  the 


.same  time,  and  hence  make  the  pump  more  efficient.  The  smaller 
the  capacity  of  the  pump,  the  larger  will  be  the  relative  percentage 
of  friction  loss  to  output ;  hence  the  greater  the  gain  by  increa?ing  the 
revolutions  per  minute.  Thus,  within  reasonable  limits  increase  of 
speed  of  the  pump  is  desirable  and  tends  to  render  the  pump  more 
efficient,  provided  it  is  properly  designed. 

Of  course,  increase  of  speed  does  demand  more  careful  balance  01 
the  running  parts,  and  involves  somewhat  more  wear  and  tear.  The 
advantages,  however,  will  in  general  outweigh  the  disadvantages. 
The  most  suitable  speed  for  a  centrifugal  pump  is  not  necessarily  the 
most  efficient  one,  and  it  will  depend  on  the  capacity  of  the  pump  and 
the  lift.  For  example,  a  pump  of  large  capacity  and  consequently 
large  suction  inlet,  would  require  a  lower  speed  and  a  larger  diameter 
runner  than  a  pump  of  smaller  capacity,  when  operated  under  the 
same  head.  On  the  other  hand,  if  two  pumps  were  to  deliver  the 
same  quantity  of  water  at  widely  different  heads,  the  pump  with  the 
higher  head  should  be  of  larger  diameter  and  of  higher  speed  than 
the  other  pump,  as  it  would  probably  be  desirable  to  increase  the 
diamoter  of  the  runner  somewhat,  in  order  to  keep  the  speed  within 
practical  limits. 

The  idea  is  quite  prevalent  that  the  field  for  centrifugal  pumps  is 
limited  to  very  low  heads,  and  that  for  heads  of  moderate  height 
they  are  hopelessly  inefiicient.  This  idea  is  due  in  part  to  tables 
published  in  engineering  handbooks,  which  give  a  very  erroneous 
statement  of  the  true  facts  of  the  case.  They  largely  exaggerate  the 
facts,  except  as  regards  very  small  pumps.  This  will  be  apparent  by 
considering  the  effect  of  running  a  given  pump  at  different  speeds. 

Suppose  at  R  revolutions  per  minute,  the  pump  is  designed  to  give 
a  flow  of  Q  cubic  feet  per  minute  under  a  pressure  of  P  iK)unds  per 
s(|uare  inch.  Let  W  be  the  horse-power  required  to  drive  the  pump 
a*   this  output.     Suppose  the  speed  of  the  pump  is  increased  to  K, 

revolutions  per  minute,  let    -'  —  K.     Then  the  capacity  of  the  pump 
A 

will  be  K  Q  cubic  feet  per  second,  the  pressure  generated  will  ht  IC  P 
pounds  per  square  inch,  and  the  horse-power  required  to  drive  the 
pump  will  be  A''  /('.  The  efficiency  will  be  the  same  in  the  two  cases, 
since  all  the  energy  losses  will  be  multiplied  by  AT*.  The  relative  angles 
of  entrance  and  departure  from  the  pump  disc  will  also  Ik  just  the 
same  in  the  two  cases.  This,  of  course,  means  that  to  design  a  pump 
to  deliver  the  same  quantity  of  water  at  a  higher  head  a  smaller  size 
pump,  and  hence  one  not  so  efficient  must  be  used  to  attain  a  maximum 
efficiency.  This  would  mean  that  very  small  pumps  are  very  in- 
efficient under  high  heads.  But  still,  even  for  low  heads  such  pumps 
would  be  inefficient,  due  to  the  large  friction  on  the  runner.  Higher 
heads  require  stiffer  casings  and  more  wear  on  the  running  rings  of 
the  pump.  However,  simple  means  may  be  adopted  to  obviate  in 
great  part  the  effect  of  the  latter. 

Many  pump  manufacturers  rate  their  pumps  as  having  a  certain 
CH))acity  without  stating  the  head  against  which  the  pump  is  to  work. 
They  sometimes  furnish  a  table  showing  the  speeds  required  for 
(iifferent  size  runners  to  give  various  heads,  but  do  not  specify  the 
head  under  which  the  pump  should  deliver  its  rated  capacity.  Such 
rnting  is  obviously  wrong,  as  the  capacity  of  the  pump  under  condi- 
tions of  maximum  efficiency  should  vary  directly  as  the  speed  of  the 
runner,  and  is  by  no  means  constant. 

The  simplicity  and  cheapness  of  centrifugal  pumps,  as  well  as  the 
tact  that  they  can  be  direct  connected  to  motors  with  excellent  results, 
arc  what  commend  them  particularly  for  use  with  electric  power, 
even  at  somewhat  lower  efficiency  than  could  Ik  obtained  from 
reciprocating  pumps. 

The  actual  cost  of  pumping  water  for  irrigation  will,  of  course, 
vary  largely  with  the  conditions  of  the  case.  The  distance  to  ground 
water,  the  available  capacity  of  the  wells,  the  distance  between  sta- 
tions, the  number  of  stations  operated  as  well  as  the  percentage  of 
time  during  which  they  are  in  operation,  the  facilities  for  making 
repairs,  and  last,  though  not  least,  the  price  of  power,  will  all  affect 
materially  the  cost  of  pumping  water. 

.•\s  a  basis  for  compariMin.  certain  assumptions  will  be  made. 
Suppose  the  distance  from  the  surface  of  the  ground  to  ground  water 
\-  ten  feet  and  that  in  pumping  the  water  is  lowered  22  feet  further  in 
the  wells.  .Mlowing  four  feet  additional  for  friction  as  well  as  for 
extra  elevation  of  the  water  to  get  it  into  the  ditches,  gives  an  effec 
tive  head  of  36  feet,  .\ssume  the  efficiency  of  the  pump  to  be  50 
per  cent.  Considerably  higher  efficiency  than  this  should  be  attained 
vhcn  the  pump  is  new  and  is  pumping  under  favorable  conditions 
However,  the  wear  in  the  pumps,  the  varying  head,  due  to  variations 
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in  level  of  the  ground  water,  and  the  entrained  air  in  the  same  will 
cut  down  the  efficiency  of  the  pump,  and  50  per  cent,  will  be  a  fair 
ligure  in  practice. 

Assume  that  the  pump  will  deliver  a  flow  of  5  second-feet.  This 
will  call  for  a  40-hp  motor.  Suppose  power  distributed  to  the  pump 
stations  at  high  pressure,  say  10,000  volts.  Such  a  station  should  be 
installed  complete  for  about  $4,000,  provided  wells  of  moderate  depth 
will  furnish  the  desired  water.  If  a  number  of  stations  are  to  be 
put  in,  they  could  be  installed  at  a  lower  figure.  Suppose  one  pump 
attendant  is  able  to  look  out  for  six  such  stations.  The  annual  ex- 
pense of  operation  would  be  as  follows : 

Interest  and  taxes,  7  per  cent,  on  $4,000 $280 

Depreciation,  repairs  and  renewals  (10  per  cent,  on  $4,000)  ....  400 
Attendance i  go 


b 


Total    $860 

Cost  per  station  per  day $2.36 

Cost  per  cubic  foot  per  second  per  day 47 

The  attendance  includes  the  cost  of  horses  for  the  pump  man. 

Assuming  the  cost  of  power  to  be  $50  per  horse-power  year  gives 
the  annual  cost  of  power  $2,000  per  pump  station  ;  cost  of  power  per 
second-foot  per  day,  $1.10;  total  cost  per  second-foot  per  day,  $1.57. 

Assuming  that  the  pumps  run  only  half  the  time,  and  that  power 
is  paid  for  at  the  above  rate,  but  that  charge  is  made  only  for  the 
actual  time  the  pumps  are  in  service,  we  have : 

Fixed  and  operating  expenses  per  second-foot  per  day $.94 

Power  per  second-foot  per  day I.IO 


Cost  per  second-foot  per  day $2.04 

The  above  figures  refer  to  a  24-hour  day. 

Assuming  power  to  cost  from  $50  to  $100  per  horse-power  year, 
only  that  which  is  actually  consumed  being  paid  for  at  that  rate;  also 
assuming  that  the  stations  are  run  from  12  to  24  hours  per  day,  the 
cost  per  second-foot  per  24-hour  day  will  lie  between  $1.57  and  $3.14. 

Assuming  that  one  second-foot  will  irrigate  two  acres  in  a  day,  and 
that  the  land  requires  four  irrigations  annually,  one  pump  station  will 
irrigate  910  acres  per  year,  and  the  cost  per  acre  will  be  from  $3.14 
to  $6.28  per  year.  Assuming  that  the  crop  is  alfalfa  and  that  the 
ground  will  grow  a  ton  to  the  acre  for  each  irrigation,  the  land  will 
produce  4  tons  of  hay  a  year  at  a  cost  of  from  79  cents  to  $1-57  per 
ton  for  the  water.  Individual  plants  will,  of  course,  cost  more  to  run 
for  many  reasons,  but  under  the  conditions  assumed,  and  with  cheap 
power  and  fair  land  the  cost  of  water  should  not  exceed  $1.25  per  ton 
of  hay.  Some  land  will  produce  as  much  as  two  tons  to  the  acre  for 
each  irrigation. 

So  many  conditions  enter  into  the  problem  that  it  is  simply  impos- 
sible to  make  a  statement  of  cost  which  will  apply  in  general.  The 
water  supply,  the  depth  from  which  it  must  be  pumped,  the  nature 
of  the  soil,  and  the  cost  of  power  are  the  principal  elements  which 
aflfect  the  cost  of  pumping,  and  these  are  widely  divergent  in  different 
cases.  The  seepage  in  the  canals  will  often  interfere  seriously  with 
the  work  which  a  station  should  accomplish,  and  will  necessarily 
limit  its  field  of  operation. 

The  actual  cost  of  pumping  water  for  irrigation  by  the  Kern  County 
Land  Company  came  well  within  the  limits  given  above. 


Western  Union's  Railway  Circuits. 


At  Newark,  N.  J.,  on  December  18,  Judge  Fitzpatrick,  in  the 
United  States  District  Court  heard  argument  on  the  rule  to 
show  cause  why  an  injunction  should  not  issue  to  restrain  the 
Pennsylvania  Railroad  Company  from  removing  or  interfer- 
ing with  the  Western  Union  Telegraph  Company's  wires  along 
its  system.  By  agreement  similar  proceedings  in  the  United 
States  Courts  of  Pennsylvania  had  been  held  up  to  suit  the 
.convenience  of  the  lawyers  who  preferred  to  have  the  first 
test  made  in  New  Jersey.  The  telegraph  company  was  repre- 
sented by  John  F.  Dillon,  Henry  D.  Estabrook,  and  Rush 
Taggart,  of  New  York,  general  counsel  for  the  Western  Union, 
and  R.  V.  Lindabury,  of  this  city.  In  behalf  of  the  railroad  com- 
pany appeared  James  B.  Vredenburgh  and  R.  L.  Lawrence,  of 
Jersey  City,  and  ex-Judge  John  G.  Johnson,  of  Philadelphia. 

Mr.     Lindabury.     after     describing     the     contracts     between     the 


companies,  said  that  the  Western  Union  was  negotiating  for  a 
new  contract  when,  on  May  14,  it  received  notice  from  the 
Pennsylvania  Company  that  the  contract  of  1881  would  not  be 
renewed,  and  that  the  company  must  vacate  within  six  months 
from  June  I  following.  Subsequently,  he  said,  the  Pennsylvania 
Company  accepted  and  receipted  for  rent  for  May  and  June, 
despite  the  fact  that  under  the  contract  no  rent  was  to  be  paid 
after  six  months'  notice  had  hrrn  given.  The  acknowledgment 
of  the  rent,  he  said,  voided  the  notice  under  the  common  cus- 
tom f>f  landlord  and  tenant,  and  the  Western  Union  stood  without 
any  notice  to  vacate.  But  aside  from  that,  he  »aid.  the  Western 
Union  was  a  Government  agent,  and  could  not  l>e  removed  from  the 
position  it  holds.  It  could  only  \)e  made  to  pay  a  reasonable  re- 
muneration. He  claimed  that  under  an  amendment  to  an  act 
of  Congress  in  1866  all  railroads  are  post  roads,  and  therefore 
the  Western  Union  had  the  right  to  occupy  the  right  of  way 
along  them  by  paying  a  proper  rental. 


The  Armature  Reaction  of  Alternators— VIII. 


By  C.  F.  Glilbert. 

THL  construction  described  in  the  previous  article  is  that  which 
the  author  used  before  knowing  the  one  indicated  by  Picou. 
which  we  shall  use  again  further  on.     We  will  now  uke  up 
the   construction   of   the   diagram    for   load   conditions  and  a  given 
phase  angle,  •/'. 

After  having  determined  the  part  of  the  flux  which  the  field  should 
actually  furnish,  or  the   corresponding  e.m.f.,  O  A    (Fig.    io>,  and 
bearing  in  mind  the  view  adopted,  it  suffices  to  drop  on  O  A  z  per- 
pendicular A  B  oi  3i  length  equal  to  transverse  fiux 
calculated,   as   has   been   indicated,  or  to   the  corre- 
.sponding  e.m.f.     Next  is  drawn   a  perpendicular  to 
the   direction   of  the   current   flow,   a   vector,   B   C. 
representing  the  e.m.f.   of   dispersion :   then   parallel 
to  the  direction  of  the  current  a  vector,  C  D.  equal 
to  the  ohmic  drop,  increasing  it  as  is  usual  by  the 
apparent    augmentation    of    the    resistance    to    take 
account    of    Foucault   currents.      The   vector.   O   D. 
will    then    represent    the    value    of   the   bind'ng-post 
FIG.  10.  voltage  and  the  phase.     The  necessarj-  excitation  is 

determined  by  summing  the  different  m.m.fs  which 
are  required  in  the  field  to  give  finally  a  useful  flux,  O  A.  in  the  ar- 
mature. 

The  only  quantity  remaining  is  e.m.f.  of  armature  dispersion,  and 
the  calculation  of  these  involves  difficulties  in  arriving  at  a  sufficiently 
exact  result.  This  e.m.f.  naturally  depends  on  the  form  of  slot 
teeth,  their  number  per  phase  and  pole,  the  exterior  leakage  and 
the  total  armature  m.m.f.  The  armature  e.m.f.  can  be  separated  into 
two  distinct  parts,  one  due  to  the  actual  self-induction  of  the  ar- 
mature winding  and  corresponding  to  the  major  part  of  the  portions 
of  the  winding  exterior  to  the  armature.;  the  other  corresponds  to 
a  fictive  self-induction,  due  in  reality  to  a  decrease  of  the  useful 
flux  caused  by  the  crowing  toward  the  gap  of  the  lines  of  force 
entering  the  teeth.  3y  this  is  understood  that  the  lines  of  force 
entering  the  teeth  and  constituting  the  part  of  armature  dispersion 
flux  under  consideration  come  from  the  field  and  thus  correspond 
to  a  real  augmentation  of  the  field  dispersion  aside  from  that 
already  noted  above,  and  which  occurs  in  the  gap  and  between 
the  pole  horns  and  core.  In  other  words,  this  part  of  the  armature 
dispersion,  though  in  phase  with  the  armature  current,  is  in  fact 
really  to  be  credited  to  the  field. 

As  a  first  approximation,  it  can  be  admitted  that  the  dispersion 
e.m.f.  is  from  10  to  15  per  cent,  of  the  normal  terminal  e.m.f.,  ac- 
cording to  the  number  of  ampere-turns  per  centimetre  of  the  de- 
veloped armature  per  phase.  This  can  be  determined  experimentally. 
for  a  ^iven  type,  by  unwinding,  turn  by  turn,  a  test  coil,  and  observ- 
ing the  voltage  induced  in  the  coil  for  the  case  of  short-circuit,  for 
example.  On  short  circuit,  in  fact,  the  only  flux  passing  throrgli 
the  armature  corresponds  solely  to  dispersion  e.m.f.  and  ohmic  re- 
sistance. 

DI.\C.R.\MS    OF   THE    SECOND    .\Nn    THIRD   CL.XSSES. 

The  diagrams  already  given  answer  foi  the  present  rigorous  tech- 
nical demands,  and  will  serve  for  the  predetermination  of  load 
characteristics  of  alternators  having  quite  high  saturations  both  in 
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nrraature  and  field,  but  the  method  is  laborious  in  application.     As 

any  alternators  are  yet  made  havftig  an  induction  in  the  teeth  so 

riaJl  that  with  a  reasonable  gap  the  armature  characteristic  can  be 

nsidercd  practically  a  straight  line,  it  will  not  be  without  interest 
lo  give  a  simpler  diagram  applicable  to  such  cases.  The  subject  will 
be  broached  by  a  discussion  of  the  diagrams  of  the  second  and  third. 
"he  latter  arc  ordinarily  generalizations  more  or  less  complete  of 

ynchronous  motor  diagrams  such  as  that  published  in  1896  by 
lilondcl  This  was  generalized  by  the  author  in  1897  for  the  case  of 
a  motor  arinaturc  containing  an  inductance  or  capacity,  and  then 
applied  to  the  case  of  alternators. 

Whether  this  application  is  justified  is  doubtful,  for  reasons  that 
follow.  The  asynchronous  motor  diagrams  depends  upon  the  fact 
that  the  resultant  flux  is  produced  by  resultant  m.m.f.  of  the  arma- 
ture and  field.  It  appears  to  us  that  this  assumes,  which  is  true  of 
the  asynchronous  motor,  that  the  armature  and  field  have  not  salient 
l^Aci  or,  in  other  words,  that  the  armature  m.m.f.  can,  in  every 
position  with  respect  to  the  field,  have  eflfect  on  a  magnetic  circuit 
always  identical  with  itself  and  comprising  the  field  magnetic  circuit. 
This  amounts  to  saying  that  the  direction  of  the  field  flux  is  not 
determined  by  the  conditions  of  the  design  of  the  machine  since  it 
necessitates  no  visible  separation  between  the  field  poles. 

For  alternators  with  separate  i>ole,  this  is  no  longer  true;  the  direc- 
tion of  the  field  flux  axis  is  well  determined  in  the  core  and  in  the 
frame,  and  it  is  only  in  the  pole  pieces,  gap  and  armature  that  this 
direction  ceases  to  be  fixed.  It  results  that  in  these  parts  alone  can 
the  composition  of  the  m.m.fs  follow  the  polygon  of  forces.  This  is 
;ilso  a  consequence  of  the  fact  that  the  transverse  and  direct  reactions 
arc  manifested  together  only  in  the  pole  pieces,  gap  and  armature. 

The  permissible  composition  is  thus  only  simply  that  of  the  diflfer- 
•  nce  of  inducing  magnetic  potential  between  the  two  faces  of  the 
gap  on  the  one  hand  and  that  of  the  diflFcrcnce  of  potential  between 
the  same  faces  due  to  the  armature  m.m.f. 

If  the  armature  is  only  slightly  saturated,  it  is  readily  seen  that 
we  can  combine  the  armature  m.m.f.  with  the  ampere-turns  necessary 
for  the  gap  and  increased  by  a  certain  percentage  to  take  account  of 
the  reluctances  of  the  armature  and  the  pole  faces,  supposed  to  be 

nstant. 

If  we  can  a.ssume  that  b  is  equal  to  a,  the  construction  of  the 
(liagrani  becomes  much  more  simple,  for  it  no  longer  necessitates 
knowing  the  total  phase  angle,  •',  and  conscciucntly  permits  starling 
with  the  terminal  voltage  in  constructing  the  complete  diagram. 

I^t  us  assume  that  the  terminal  voltage  is  ?-,  the  current  /.  aiid  that 
the  angle  between  these  is  fi :  we  can  then  construct  (Fig.  11)  the 
\oltagr  diagram  by  adding  successively  and  geometrically  to  t'  the 
I  hmic  loss,  rl,  and  the  e.m.f.  of  armature  dispersion.  The  resulting 
rm.f..  O  C,  corresponds  to  the  useful  flux  in  the  armature,  and  we 
then  lay  down  on  the  armature  characteristic  the  number  of  ampere- 
turns  necessary  to  maintain  this  flux  at  no-load,  and,  which  should 
correspond  to  O  C  by  a  suitable  choice  of  scale  for  the  ampere-turns. 
!l  we  ilien  <lraw  from  the  point  C  a  perpendicular  C  D  in  the  direc- 
tion of  the  current  and  equal  to/^/  ampere-turns,  the  right  line.  O  P. 
will  represent  the  direction  of  the  m.m.f.  or  of  the  field  flux.  If  we 
drcomp«»"«e  the  flux.  O  C.  in  the  direction  of  O  I)  and  its  perpendicular, 

1O 


\\r  will  have  in  O  F.  the  flux  which,  independently  of  leakage,  will 
traverse  the  field,  while  /:  C  will  he  the  transverse  flux,  the  fluxes 
being  here  proportional  to  the  differences  of  magnetic  potential  which 
proilnee  them. 

The  vei-lor,  O  P.  represents  the  difference  of  magnetic  potential 
l»etween  the  pole  horns,  and  it  suffices  to  add  thereto  the  m.m.f.  of  the 
direct  reaction,  E  P.  to  have  the  total  m.m.f.  necessary  to  cause  the 
useful  flux  to  pass  into  the  armature,  and  to  balance  the  armature 
m.m  f.  It  is.  in  fact,  easy  to  .show,  by  reference  to  Fig.  g  (homo- 
tlietic  rectangles  A'  M  P  A.  A'  M"  C  fi)  that  when  the  part  B'  .U 
f  the  characteristic  O  \f  is  a  straight  line,  the  point  B'  is  on  the 


same  vertical  as  B;  or  in  other  words,  that  the  m.m.f.,  B'  M' ,  neces- 
sar>'  to  be  added  to  the  difference  of  magnetic  potential  between  the 
pole  horns,  to  maintain  the  same  flux,  B'  M" ,  at  load  and  no-load, 

is  equal  to  F ,:  the  quantity  F  /  is  then  equal  to  ^  /",.     The  field 

leakage  is  of  the  same  phase  as  the  flux  in  the  core,  and  its  value, 
E  H,  practically  proportional  to  O  D,  should  be  added,  not  geomet- 
rically to  the  flux  O  C.  as  has  heretofore  been  done,  but  to  the  flux, 
O  £*.    The  resultant  flux  in  the  field  is  then  O  H.    It  is  not,  however. 


Amp.tnnu 


necessary  to  lay  down  this  flux  in  the  diagram,  as  the  partial  char- 
acteristic of  Fig.  9  gives  immediately  the  number  of  ampere-lums 
necessary  to  pass  the  flux,  M"  P  into  the  armature  with  the  different 
leakages,  including  those  due  to  the  increase  of  m.m.f.  necessary  to 
compensate  for  the  armature  ampere-turns. 

As  can  be  seen,  this  diagram  assumes  only  one  thing,  namely,  that 
the  armature  characteristic  is  practically  a  straight  line;  the  field 
can  be  saturated  to  any  extent  without  effect  on  the  exactitude  of 
the  method. 

The  considerations  that  have  been  set  forth  in  this  article  are  evi- 
dently not  yet  perfect,  principally  as  concerns  the  manner  of  obtain- 
ing the  value  of  the  mean  transverse  flux,  and  that*  taking  account  of 
field  magnetic  leakage.  With  lespect  to  this  latter  point  of  view, 
we  have  been  obliged  to  admit  that  the  field  leakage  are  determined 
by  the  magnetic  potential  between  the  polar  projections.  In  reality, 
this  is  only  true  for  the  part  of  the  field  magnetic  leakage  between 
the  pole  horns ;  the  other  part — that  between  the  cores — depends  upon 
a  m.m.f.  not  possible  to  fi.v  by  direct  calculations,  but  which  may  be 
approached  by  successive  appro.\imations. 

However  this  may  be,  we  believe  that  the  formulas  established  and 
which  have  been  verified  with  great  care  on  a  number  of  machines, 
jiarticularly  with  respect  to  the  predetermination  of  the  short-circuit 
line,  as  well  as  the  two  diagrams  given,  may  render  some  service  to 
engineers  engaged  in  the  design  of  alternators.  In  a  following 
article  some  numerical  applications  of  the  method  and  formulas  will 
be  given. 


Statistics  of  Gas  Apparatus  and  Supplies. 


.\  recent  bulletin  of  the  United  States  Census  Office  gives  the 

following  ti^ures  as  to  gas  api>aratus  in  1900: 

Gas  and  lamp  Gas  and  oil     Gas  machinr; 

Items.  fixtures.  stovcv  and  meters 

No.    cMahlislimrnts     ajj  35  1 14 

{"•i|>ital     $10,009.2.19  $3,766,065  $4,605,624 

Salarie<l    oflici.ilR     875  191  s\^ 

Salaries,    total     Jopi.orj  $231,436  $251,382 

Wbkc   cirncrs    r.642  2.471  2.167 

Men      <;,s82  2.458  2.001 

NVomen     i  .754  g  ^,4 

(.  bildren     306  5  i» 

\\'aite».     total     $.1.504-.1"i  $1,138,442  $i.i8<.9SO 

Mmcllaneotis    expenses    1,023. o.^f.  274.242  tpj.osS 

Cost     materials    5.013.50-  2.son68  1. 043. 760 

\  ahie     prrnluets     la.yrr.Soh  4.579.700  4.J9A.730 

The  total  value  of  all  manufactures  as  given  in  this  revi.sed 
.Tiid  extended  report  is  $13,014,287,498;  cost  of  materials  used 
$-..^48,144,755:  miscellaneous  expenses,  $1,028,035,611:  salaries. 
$j04.230.274.  and  wages.  $2,328,691,254.  This  would  leave  a  profit 
of  nearly  20  per  cent  on  the  total  capital  of  $9,835,086,909.  There 
are  also  noted  IQ  firms  making  calcium  lights;  charcoal.  183: 
c<  kc,  241,;  electrical  apparatus.  580:  electrical  construction  and 
repairs.  1.162;  fertilizers.  422;  graphite  refiners  and  producers, 
11;  manufactured  ice,  775;  lamps  and  reflectors,  156;  matches. 
22:  petroleum  refining.  67;  plumbers'  supplies.  174:  plumbing,  gas 
and  steam  fitting.  11.876. 

•  M.  Bauch.  t»liose  diag^ram  resemble*  the  nresent  one  in  ttie  separation  of 
the  •rmatiitr  amT>ereturns  from  those  of  the  field,  makes  also  the  same  error 
as  those  who  preceded  him. 
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A  Universal  Patent  Examination  System. 


A  very  interesting  article  on  the  value  of  inventions,  the 
growth  of  the  patent  system,  and  the  need  of  improvements 
in  the  methods  is  published  in  the  Vale  Law  Journal  for  De- 
cember, from  the  pen  of  Mr.  John  S.  Seymour,  United  States 
Commissioner  of  Patents  under  President  Cleveland.  One  no- 
table point  is  dwelt  upon,  namely,  the  need  of  preventing  so 
much  duplication  of  work  in  authenticating  the  value  of  a  new 
patent.  Mr.  Seymour  discusses  the  "examination"  system  as 
follows: 

Having  now  shown  the  bcneficient  tendency  of  patents  when 
well  grounded  in  view  of  all  the  prior  art,  and  how  they  may 
become  no  better  than  the  odious  monopolies  of  Elizabeth  and 
Charles  I  and  the  Bourbon  Kings,  when  granted  without  any- 
thing new,  and  having  shown  that  to  grant  patents  without  ex- 
amination has  resulted  in  England  in  the  issue  of  42  oppressive 
patents  to  58  lawful  ones,  it  amounts  to  a  demonstration  that 
the  examination  system  must  be  installed  wherever  the  patent 
system  extends,  and  that  in  every  country,  more  than  eighty 
in  all  in  the  civilized  world,  where  patents  are  granted,  the 
same  material  must  be  collected  that  we  have  collected  at 
Washington,  that  England  is  about  to  collect,  that  Germany  and 
Sweden  must  provide,  and  that  the  equivalent  scientific  corps 
of  hundreds  of  examiners  must  be  organized  into  an  effective 
body  in  every  separate  country,  to  work  upon  this  material, 
first,  to  classify  it,  then  to  understand  it,  then  to  bring  it  to 
bear  upon  new  applications  as  they  are  presented,  thus  manifold- 
ing scores  of  times  the  equipment  and  the  work  that  is  neces- 
sary for  the  grant  of  a  single  valid  patent. 

An  American  inventor  who  applies  for  a  patent  in  England, 
after  having  obtained  one  at  home,  will  have  performed  for  him 
at  the  public  expense  the  same  search  through  the  same  ma- 
terial in  order  to  grant  an  English  patent  that  has  already  been 
made  for  him  through  the  same  material  in  order  to  apply  for 
his  patent  here.  If  he  should  also  apply  for  a  German  patent, 
the  same  search  would  be  again  repeated  by  the  German  of- 
ficials over  the  same  ground,  and  so  it  would  be  for  Sweden, 
and  so  we  may  say  it  ought  to  be  repeated  in  every  other 
country  where  patents  are  granted.  There  is  no  escape  from 
this  except  in  co-operation  between  nations. 

Having  in  our  progress  conceived  the  patent  system  as  di- 
vested of  many  of  its  disfiguring  features,  we  are  now  pre- 
pared to  take  one  further  but  most  important  step  in  the  per- 
fection of  the  system,  from  which  patents  in  several  countries 
or  in  all  countries  may  be  granted  upon  one  competent,  ex- 
haustive and  thoroughly  reliable  search  made  in  the  one  coun- 
try where  it  can  be  made  best,  without  burdensome  expense, 
without  delay  or  denial  of  justice. 

Slight  changes  in  the  patent  systems  of  the  world  would  har- 
monize them  to  such  a  general  regime.  The  innovation  would 
be  startling,  but  it  would  violate  no  principle,  nor  would  it  be 
comparable  to  universal  legislation  for  the  world. 

To  centralize  scientific  work  that  is  already  four  times  mani- 
folded and  is  destined  to  be  greatly  multiplied  is  not  visionary, 
because  the  system  ought  to  exist.  There  may  be  no  other 
governmental  function  open  to  this  treatment,  unless  observa- 
tions of  the  weather  may  be,  and  yet  other  analogies  are  found. 
The  Postal  Union  has  established  joint  action  in  the  matter  of 
foreign  mail,  and  seals,  the  Behring  Sea,  Samoa,  ocean  cables, 
the  open  door,  ships,  missions,  coaling  stations,  arbitration  of 
international  disputes,  have  been  the  subject  of  world  legisla- 
tion, or  treaty. 

We  have  a  faint  beginning  in  the  International  Convention 
concerning  trade  marks  and  industrial  properties  with  its  bureau 
at  Berne  in  Switzerland  maintained  by  many  countries,  includ- 
ing all  the  more  important  ones  and  our  own,  but  its  functions 
are  limited  to  a  few  factors  in  the  problem,  and  Its  equipment 
for  the  work  here  contemplated  is  inadequate. 

The  Hague  Peace  Tribunal,  marking  an  epoch  in  civilization, 
placing  Nicholas  II  of  Russia  and  De  Bloch  in  the  foremost 
rank  of  philanthropists  was  the  product  of  intellectual  forces 
making  for  a  rationally  organized  world.  But  this  tribunal  is 
only  occasionally  in  action  to  prevent  international  ruptures  and 
settle  disputes  after  they  arise,  somewhat  as  electrical  apparatus 


was,  for  more  than  a  generation  after  Franklin,  used  merely  to 

ward  off  lightning. 

But  the  universal  patent  office  could  not  only  do  quicker  and 
better  what  the  separate  patent  offices  now  do,  but  it  would 
act  continuously  and  affirmatively  upon  human  affairs  to  give 
a  constant  stimulus  to  genius  in  every  country,  to  benefit  man- 
kind at  large  by  expanding  and  improving  the  industrial  arts, 
and  to  weave  thousands  of  silken  threads  to  bind  the  nations 
together  in  an  elevated  and  rationally  guided  daily  life. 

As  matters  now  stand,  the  mventor  of  a  machine  or  product 
or  the  discoverer  of  a  new  process  may  have  a  patent  in  every 
country  of  the  world  having  a  patent  system  upon  paying  the 
fees,  which  are  in  the  aggregate  burdensome  even  when  but  few 
out  of  the  many  are  taken.  Yet  nothing  is  done  to  make  sure  of 
the  validity  of  the  patent  except  the  search  on  the  question  of 
novelty  and  the  decision  on  the  question  of  invention,  neglecting  for 
th  moment  mere  matters  of  form.  One  search  being  as  good  as 
eighty,  and  two  searches  on  the  same  subject  being  useless,  there 
must  be  a  practical  way  in  which  the  United  Sutes  can  share  with 
others  the  use  of  its  accumulated  material.  Two  countries  can  act 
together,  either  by  treaty  or  by  passing  the  same  law  providing  for 
joint  action. 

As  the  United  States  has  been  foremost  in  establishing  the 
examination  system  and  making  use  of  the  means  by  which  vali(* 
patents  may  be  granted  and  invalid  patents  withheld,  it  might 
fitly  take  the  initiative  in  proposing  joint  action  in  the  matter 
of  patents,  for  example,  with  Canada  our  neighbor  on  the  north, 
or  with  Mexico,  or  with  the  South  American  Republics,  or  with 
Spain,  or  with  any  country  not  likely  on  its  own  initiative  to 
establish  this  costly  machinery  of  its  own,  offering  to  investi- 
gate and  pass  upon  the  question  of  novelty  and  invention  for 
every  applicant  whether  desiring  a  patent  in  the  United  States 
alone,  or  in  one  or  more  or  all  of  the  foreign  countries  who 
should  accept  this  offer  of  joint  action  and  provide  for  carry- 
ing it  out. 

The  rest  would  be  the  machinery  for  authenticating  the  pat- 
ent by  the  signature  of  an  accredited  agent  of  such  foreign  coun-r 
try,  or  its  present  resident  ambassador  or  minister. 

Thus  a  patent  issued  by  the  resident  ambassador  at  Washing- 
ton countersigned  by  our  Commissioner  of  Patents  might  by 
appropriate  legislation  be  as  valid  and  eflfectual  in  Mexico  or 
Canada  or  Venezuela  or  Peru,  supposing  these  countries  vmited 
with  us  upon  this  plan,  as  though  the  patent  were  issued  upon 
original  proceedings  in  each  of  these  countries. 


Recent  Electrochemical  Developments. 

By  Clixto.v  P.\i:l  Towxsexd. 


COMBIN.MION   METHODS   IN    ELECTROMETALLURGY. 

Mr.  Alfred  Dorsemagen,  of  Wesel,  Germany,  proposes  to  combine 
in  a  single  operation  the  method  of  Acheson  for  the  production  of 
carbide  of  silicon  and  that  of  Cowles  for  the  distillation  of  zinc  from 
its  ores.  To  this  end  he  substitutes  for  the  sand  of  the  carborundum 
charge,  the  silicate  of  zinc ;  the  metal  is  distilled  over  and  collected, 
while  the  silicon  unites  with  the  excess  of  carbon  to  form  carborundum 
which  remains  as  a  residue.  This  is  the  process  claimed :  the  speci- 
fication states,  however,  that  zinc  oxide  derived  from  the  dead  roast- 
ing of  blende,  together  with  sufficient  carbon  for  its  reduction,  may 
be  merely  added  to  the  usual  carborundum  charge.  In  this  case  the 
curious  proposition  is  offered  to  conduct  simultaneously,  m  the  same 
furnace,  two  independent  and  unrelated  operations,  neither  of  which 
is  stated  to  modify  the  other  in  any  manner. 

It  is  seldom,  indeed,  that  it  is  commercially  feasible  to  combine 
independent  methods  in  this  manner.  In  the  case  mentioned  it  may  be 
.assumed  that  neither  process  modifies  the  other,  and  that  therefore  the 
sole  advantage  to  be  gained  is  a  certain  saving  of  heat  due  to  the  re- 
striction of  the  radiation  losses  to  the  walls  of  a  single  structure.  To 
counterbalance  this  gain  is  the  obvious  necessity  for  so  constructing 
the  carborundum  furnaces  that  their  walls  and  covers  shall  be  imper- 
vious to  the  vapors  of  zinc:  and  considering  that  .in  effective  zmc  re- 
tort has  long  been  a  problem  for  metallurgists,  the  difficulties  are 
seemingly  somewhat  disproportionate  to  the  advantage  derived. 

In  this  case  the  operations  are  not  incompatible,  but  in  a  sense 
the  products  are ;  the  expense  of  the  collection  of  either  is  vastly 
increased  by  the  necessity  for  collecting  the  other.     There  are.  many 
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The  latcki  Miggention  along  these  lines  is  in  the  patent  issued 
jonrtiy  to  Charles  S.  Bradley.  Koliert  II.  Read  and  Charles  R.  Jacobs 
and  assigned  to  the  Ampere  Klectrmrhemical  Gmipany  of  New  Jersey. 
In  this  ca»e  a  \irtuc  is  made  of  necessity,  and  the  product  of  the 
pl></spb.iir  rr«liirtnin  !•.  siaird  to  l»e  a  "carliophosphide"  of  calcium. 
It  s4-riii%  to  tH-  III  fact  a  mixture  of  phosphide  and  carbide,  which  may 
hf  rry>ialline,  and  which  contains  oufhcient  of  the  first-named  com- 
pouml  In  insure  ihe  lil»eration.  by  reaction  with  water,  of  a  spon- 
laiiroti^  iiirl.iiniiiable  mixture  of  gases,  the  precjominant  constituent 
bring,  of  t'>iir«e.  acetylene.  For  this  conip<iiiii<l  rcrtnin  iisc<;.  of  a  mili- 
tarx  and  naval  character,  are  suggested. 


New  Telephone  Patents. 


iriipiiMiiN  m;i\  IK-  credited  with  n«»  less  ili.iii  -ix  of  the  patent"* 
i»*ue>l  on  December  l6th.  Net  the  least  interesting  of  these  is 
one    ■  'i-T  the  title.  "Telephone  System."  describes  and  claims 

a  n  of  induction,  coil  and  receiver   for  common  battery 

«ysii  l<rs'   inotruments      This   novelty  of   design   concern^ 

Ihr   •  iratiires   only,   the   primary    winding   of   the    induction 

coil  lieing  "i  higher  re-istance  and  of  higher  inductance  than  cus- 
tomary, while  the  secondary  circuit  embracing  Uith  the  coil  winding 
and  ihr  rrcriNcr.  ha»  Inith  these  factors  c<irres|)<mdingly  reduced. 

The  reasons  for  these  changes  may  be  l)est  understtwd  by  con- 
»Mlertng  the  induction  coil  as  a  transformer.  With  transformers,  it 
t%  «sell  knoMn  that  whni  ttie  secondary  winding  is  an  open  circuit, 
that  IS.  when  no  fNiwer  is  being  u<»ed.  the  primary  winding  receive? 
very  little  energy  finm  the  line  .As  the  resistance  of  the  secondary 
11  rrdiirrti  by  ihr  rniiing  into  service  of  more  and  more  lights  or  other 
apparatus,  thr  urrent  adjusts  itself  to    -upply  the  requisite 

power      Thi*       .  rif  the  primary  current   is  due  entirely  to 

Ihr  fart  that  the  two  windings  of  the  transformer  so  react  u|>on  each 
«»lher  that  the  imitednnce  of  the  primary  varies  in  .in  inverse  ratio 
t»ilh  the  currcnl  or  in  a  direct  ratin  to  the  impedance  of  the  secondary 
eirruil  Now  with  a  telephone  indiicliun,  coil  an  exactly  similar 
phenoniennn  lakes  place,  and  in  Ihe  present  invention  this  is  utilized. 
Ihe  inventor  making  his  secondary  circuit  resistances  so  low  that 
Ihe  ini|»e<lanrr  niTered  to  the  telephone  currents  by  the  primary 
windmR-  which  is  m  series  with  the  line  in  a  i»ositi«>n  to  Ik-  eflfective 
in  rrdiiring  the  rflinrnry  of  transmission— is  cut  down  materially. 
rv«m  though  the  rr»i*iance  and  number  of  turns  of  the  primary 
winihng  are  inrrn-r.«  u^  romiH-nsaie  for  the  change  of  character  of 
Ihr  rrcenrr  a<  ly  \%  Hidings      The  actual  ratio  of  conversion 

of  Ihe  new  in-!  ■  is  4    .^.  the  windings  both  In-ing  of  approx- 

imately eleven  <>hms  resistance  The  preferred  resistance  of  the 
receiver  is  twenty-five  ohms,  obtained  by  using  two  lifty-nhm  wind- 
ings in  parallel.  The  inventor  of  this  system  is  Mr.  \V.  W.  Davis,  of 
Ihicago.  the  patent  Iving  assigned  to  Ihe  Siromberg-Carlson  Com- 
pany 

Another  c»niibined  power  and  communicating  system  appears  this 
veek  in  a  patent  granted  to  A    M    St.irk.  of  Toronto.  Cana«h      Thi* 


sjrstem  purports  to  be  one  whereby  either  telegraph  or  telephone 
communication  may  be  carried  on  over  the  conductors  of  a  direct- 
current  electric  light  and  power  system  while  this  latter  is  in  opera- 
lion.  The  claim!^  of  the  patent  are  based  largely  upon  the  bridging 
of  storage  batteries  across  the  power  circuit  at  the  central  station  "to 
aid  in  maintaining  constant  pressure  *  *  *  and  to  remove  the 
effects  of  the  imperfect  commutation  of  the  generator."  The  in- 
ventor seems  to  forget  altogether,  however,  that  these  central  station 


r:(.    I.  — M  iio;.i.nR  TR.wsMiTTKk  sun  thimf.ik. 

batteries  will  not  provide  for  the  "effects  of  imperfect  commutation" 
at  the  motor  on  the  subscriber's  premises  or  for  the  line  wire  re- 
-istance.  As  the  telephone  system  described  is  rather  crudely  worked 
out,  it  does  not  seem  w^orth  while  to  give  it  detailed  consideration. 

.•\nother  patent  in  the  same  issue  also  related  to  the  use  of  line  w  ires 
for  two  kinds  of  transmission,  but  in  this  case  it  is  not  the  simul- 
taneous but  the  successive  use  of  the  wires  which  is  provided  for. 
The  two  types  of  transmission  are  telegraph  and  telephone  signals, 
it  being  contemplated  to  arrange  telephone  instruments  upon  railway 
telegraph  lines  so  that  information  may  be  properly  reported  from 
;tny  station  in  the  absence  of  a  telegraph  operator.     Provision  is  made 


FK;.   2. — SCRIRNEK    SIPERVISORY   SICN.M.   SYSTEM. 

tor  properly  sending  signals  and  for  switching  the  line  from  one  kind 
of  apparatus  to  the  cnher  at  any  station,  but  as  there  is  no  telegraph 
busy  .signal  and  as  the  telegraph  current  exists  upon  the  line  during 
telephone  conversation,  it  is  interesting  to  consider  what  will  happen 
if  an  operator  at  one  station  attempts  to  telegraph  over  the  line  while 
a  telephone  message  is  being  sent  from  another,  the  unanswered  and 
repealed  telegraph  signal  calls  being  impressed  forcibly  upon  the  ears 
of  the  telephone  users. 

Fig.  t  shows  a  German  idea  of  a  convenient  transmitter  mouth- 
piece, being  the  -"ubject  of  a  patent  granted  to  .Arthur  Schoeler.  of 
Kllicrfield.  Germany     The  clamp  a  is  adapted  to  clamp  to  the  trans- 
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mitter  and  the  crank-shaped  mouthpiece  may  be  rotated  about  the 
axis  indicated  in  a  manner  to  compensate  for  the  varying  heights 
of  telephone  uses. 

Another  mouthpiece  patent  is  that  of  R.  S.  Willmarth,  which  bears 
the  title,  "Antiseptic  Protector  for  Telephone  Mouthpieces."  The 
specified  device  is  an  absorbent,  perforated  disc,  saturated  with 
antiseptic  solution  and  adapted  to  be  secured  in  the  front  of  the 
mouthpiece  by  means  of  a  wire  which  engages  notches  at  the  base  of 
the  mouthpiece. 

The  sixth  and  last  patent  requiring  consideration  is  entitled,  "Su- 
pervisory Signal  for  Telephone  Exchange  Systems,"  and  is  granted 
to  C.  E.  Scribner,  of  Chicago,  and  assigned  by  him  to  the  Western 
Electric  Company.  Mr.  Scribner's  device  is  for  use  in  connection  with 
slot  pay-station  machines  having  coin-return  attachments,  and  pro- 
vides means  whereby  if  a  coin  be  removed  from  the  slot  during  the 
completion  of  a  connection,  a  signal  light  will  notify  the  central  office 
operator  to  cancel  at  once  the  call.  Fig.  2  shows  the  means  whereby 
this  is  accomplished,  the  action  depending  upon  the  contact  at  h, 
which  is  maintained  as  long  as  a  coin  is  in  the  slot,  and  upon  the 
dififerential  winding  of  the  relay  0  in  the  operator's  cord  circuit. 

When  a  coin  is  in  the  slot  the  disturbing  influence  of  the  ground 
through  the  releasing  magnet,  g,  at  the  pay  station,  is  sufficient  to 
unbalance  the  magnetic  effects  of  the  differential  relay,  allowing  this 
to  operate  and  show  the  signal  p.  When  the  coin  has  once  been 
deposited  either  in  the  box  by  means  of  ringing  current  put  upon 
the  line  by  the  operator,  or  in  the  return  by  means  of  the  push  button 
f  in  the  hands  of  the  subscriber,  the  balance  in  the  relay  is  restored 
and  the  light  extinguished. 


Eight  companies  operate  the  railroads  of  Brooklyn,  which  is 
unchanged  from  last  year.  The  track  mileage  this  year  is 
330.317;  last  year,  328.394. 

These  figfures  show  that  there  were  more  than  two  millions  of 
passengers  carried  on  the  cars  of  the  several  lines  of  railroads 
operating  in  Greater  New  York  every  day  in  the  year.  A  great 
inrreasc  is  going  on  at  the  present  time. 


Street  Car  Travel  in  New  York  State. 

According  to  the  statistics  of  the  State  Railroad  Commission, 
during  the  fiscal  year  ended  June  30,  1902,  the  surface  and  ele- 
vated railroads  of  the  city  of  New  York  carried  924,754,211 
original  passengers;  that  is,  passengers  paying  fares.  Counting 
the  transfers,  the  total  number  of  passengers  carried  was  1,160,- 
030,344.    Figures  are  subjoined: 

Including 
Original.  Transfers. 

Manhattan    and    Bronx 625,547,434  802,154,809 

Brooklyn    299,206,777  357,875,435 

The  original  passengers  riding  on  the  cars  in  Manhattan  were 
distributed  as  follows:  On  the  street  surface  roads,  410,287,089; 
on  the  elevated,  215,259,345.  There  being  no  transfers  on  the 
elevated  makes  the  total  transfers  on  the  street  surface  roads 
176,726,464.  These  figures,  when  compared  with  those  of  the 
preceding  year,  show  that  the  passengers  carried  decreased  7,- 
895,446  on  the  street  surface  and  increased  25,213,604  on  the 
elevated.  The  decrease  on  the  street  surface  roads  of  Manhat- 
tan and  the  Bronx  was  not  in  original  passengers,  but  in  trans- 
fers, as  these  figures  will  show: 

1902.  1901. 

Original  passengers  410,287,089  392,117,069 

Increase   18,170,020  

This  year  there  are  fifteen  railroad  companies  operating  in 
the  territory  of  Manhattan  and  the  Bronx,  which  is  an  increase 
of  two  companies  over  last  year.  The  length  of  tracks  operated 
by  these  companies  is  216.491  miles,  against  206.613  miles  last 
year. 

The  surface  and  elevated  roads  of  Brooklyn  carried  during 
the  past  year  357,875,435  passengers,  including  transfers.  The 
original  passengers  numbered  299,206,777.  There  is  no  way  to 
separate  the  elevated  from  the  surface  road  passengers,  for  the 
report  of  the  Brooklyn  Heights  Company  makes  no  distinction. 
The  lines  of  this  company  carried  during  the  year  296,534,777 
passengers,  including  transfers,  and  240,394,676  original  pas- 
sengers. The  increase  in  total  number  of  passengers  was  10,- 
719,524.     The  statistics   of  original   passengers   for  both  years 


Telephone  Lines  in  Village  Streets. 

In  NeAT  York   State   the   Fourth   Appellate   Division   has   de- 
cided, by  Justice    Hiscock,   that   a   telephone  company   has   the 
right,  with  the  permission  and  under  the  control  of  the  authori- 
ties, to  erect  poles   and   string   wires   through   the   main   street 
of  £   village  of   several    thousand    inhabitants,    notwithstanding 
that  the  abutting   property    owners    refuse   to   give    their   con- 
sent.   The  village  in  question  is  Salamanca,  N.  Y.    The  property 
owners  there  own  to  the  center  of  the  street.     The  defendant 
had  no  right   to  erect  the  poles  unless  their  erection   was   within 
the  limits  of  the  public  easement  in  the  street,  and  it  is  settled 
that  the  ownership  by  a  property  owner  of  the  fee  to  the  center 
of  a  street  does  not  give  him  the  right  to  prevent  any  additional 
use  of  the  street,  provided  such  use  is  within  the  limits  of  the 
public  easement.     Justice  Hiscock  held  that  while  a  city  street 
may  be  subjected  to  many  purposes  that  would  not  be  neces- 
sary or  proper  in  a  country  highway,  there  was  nothing  to  show 
— as  no   hard   and   fast   line    could   be    drawn — what    class    the 
Salamanca  street  came  under.     The  Justice  said:  "In  consider- 
ing what  are  the  proper  limits  of  lawful  public  use  of  a  street 
or  highway,   a    natural    and    well-defined    distinction    has    been 
drawn  by  the  courts  between  rural  or  country  roads  and  city 
streets.     Passing  upon  the  right  of  a  telephone  company  like 
defendant  to  place   its   wire.-   in  a  public  street  in   a  city,  this 
court  has  fully   held   and   decided   that   such   right   was    within 
the  limits  of  the  public  easement  in  a  city  street.     In  the  classi- 
fication of,  and   distinction   to   be   drawn   between,   city  streets 
and  rural  highways,  the  courts  have  treated  village  streets  as 
more  analogous  and  akin  to  the  former  than  to  the  latter.    Such 
conclusion  is  a  natural  one.     No  fixed  and  arbitrary  line  upon 
the  subject  of  public  uses  and  necessities  can  be  drawn  between 
the  streets  of  a  city  and  a  village.     The  more  populous  the  latter 
becomes  the  more  extensive  will  be  its  public  needs   and  the  de- 
mand  for  public  conveniences.     In   a   smaller  degree   than   in   the 
case  of  a  large  city  its  streets  will  always,  in  the  natural  course 
of  events,  be  subjected  to  greater  public  demands  and  uses  than 
the  ordinary  rural   high%vay." 


CURRENT  NEWS  AND  NOTES. 


TROLLEY  FOR  LIMA,  PERU— A  cable  dispatch  from  Lima 
says :  A  company  has  been  organized  here  and  has  petitioned  the 
government  for  a  concession  to  build  an  electric  railway  in  this  city. 


AMERICAN  RONTGEN-RAY  SOCIETY  at  its  annual  con- 
vention in  Chicago  adopted  resolutions  in  favor  of  the  St.  Louis 
Exposition,  after  hearing  a  statement  from  Prof.  W.  E.  Goldsborough 
on  the  subject. 


1902. 

Original  passengers    299,206,777 

Increase    15,660,086 


1901. 
283,546,691 


NAPOLEON  AND  ELECTRICITY— The  first  sculptural  as- 
signments announced  for  the  St.  Louis  Exposition  are  the  heroic 
statues  of  Jefferson  and  Napoleon.  The  designing  of  the  Jefferson 
statue,  which  is  to  be  placed  in  front  of  the  main  entrance  of  the 
Education  Building,  is  assigned  to  J.  Q.  A.  Ward,  and  Daniel  C. 
French  will  design  the  statue  of  Napoleon,  which  will  be  placed  in 
front  of  the  principal  entrance  of  the  Electricity  Building  on  the 
opposite  side  of  the  main  lagoon.  The  figures  will  face  each  other, 
Napoleon  in  the  act  of  signing  the  transfer  and  Jefferson  in  the  atti- 
tude of  receiving  it.  It  will  be  remembered  that  *he  Electricity 
Building  at  Chicago  in  1S93  had  a  fine  statue  of  Franklin  in  front 
of  it.  The  only  association  of  Napoleon  with  electricity  is  that  Volta 
explained  to  him  the  principle  of  his  cell,  since  when  electricity  has 
been  rapidly  undoing  all  that  Napoleon  ever  did  in  the  way  of  mere 
physical  conquest. 
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CLUB  OF  AMERIC.'i  vmh  nave  Its  fourth  annual 
'f.A«torJa  r*n  Saturday,  January  24,  when  several 
A  large  attendance  is  expected. 
•  inquct  committee. 


CHICAGO  UNIVERSITY  LNUOWMENT.—Ur.  John  D.  Rock- 
efeller has  given  another  $1,000,000  to  the  University  of  Chicago, 
..,-.t.„,,  -.  toul  of  $12400,000  donated  to  that  institution  by  Mr. 
r.  Out  of  the  new  endowment  it  is  expected  that  Dr. 
iiarprr,  president  of  the  University,  will  establish  a  school  of  tech- 
nology. 

NEW  AIRSHIP— \  cable  dispatch  from  Pans  of  December  20 
tay»:  .A  habitable  airship  seems  to  be  the  next  project  which  French 
aeronauts  desire  t'T  rrnli/c.  Mr.  Broet,  a  member  of  the  Aero  Club 
of  France,  ha-  nd  is  having  constructed  an  airship  which 

will  have  a  r"  •   d  in  with  mica  and   furnished  with  couch, 

wardrobe  and  table,     i  he  airship  will  be  lighted  with  electricity. 

SEIZURE  OF  WIRELESS  TELEGRAPH  PLANT.— h  signifi- 
cant act  on  the  part  of  the  French  government  is  recorded  in  a  press 
di«patch  from  Cherbourg,  which  states  that  the  authorities  have  seized 
the  wirclr  1   erected   there  by  a  private  company 

oil  ih*"  pr  ire  was  made  on  the  ground  that  the 

;iii  infringement  on  the  state  monopoly  of 
p;(.rs  the  national  defence. 

STRIKE  OF  TELEPHONE  GIRLS— \  special  from  Des  Moines, 
Iowa,  says  that  the  strike  of  the  telephone  operators  there, 
which  had  been  in  progress  about  six  months,  has  been  settled 
by  reprenentalives  of  the  company  and  of  the  Trade  and  Labor 
Aftucmbly.  The  telephone  girls  are  to  be  paid  wages  15  per  cent 
in  exce*s  of  the  Union  scale,  and  all  of  the  girls  who  struck 
•re  '  "  '  '  u  back  to  work.  The  company  further  agrees  not 
to  <1  in   any   way  against   the   strikers.     The   injunction 

suit  to  restrain  the  representatives  of  union  labor  from  boycot- 
ting the  company  is  to  be  dismissed. 


PETROL  ELECTRICS  FOR  ENGLAND.— A  cable  dispatch 
from  I>ondon  of  December  18  says:  The  Times  announces  that 
the  Northeastern  Railway  is  about  to  try  two  autocars  now 
being  built  at  York.  At  one  end  of  each  car  is  a  Napier  petrol 
engine  of  85  hp  and  with  4  cylinders,  driving  a  dynamo  gener- 
ating electricity  for  two  motors  applying  the  j)ower  to  the 
wheel*.  The  cars  ire  light,  and  each  carries  52  passengers.  The 
storage  capacity  is  for  yn  gallons  of  petrol,  which  will  last  5 
hours.  It  i^  proposed  to  work  the  new  system  experimentally 
on  the  crowded  part  of  the  railway  between  Hartlepool  and 
West  Hartlepool,  which  are  not  far  apart. 

A.  f  F.  E  LOCAL  MFF.TINGS.-A\  the  meeting  last  week  of 
the  American  Institute  of  Klectrical  Engineers,  President  Scott  an- 
nounced that  during  the  past  month  local  meetings  have  been  held 
in  Chicago.  Denver.  Cincinnati  and  Pittsburg,  and  students'  meet- 
ings at  a  number  of  the  rojlrges.  Prof  Fsty  referred  to  the  interest 
'  by  students  at  Ixhigh  I'nivcrvity.  where  three  student 
iiave  thus  far  Inrn  held,  in  each  case  immediately  after  the 
N'cvv  York  meeting  The  reading  of  the  Institute  papers  was  fol- 
lowed by  discussions,  and  Prof  F.sty  spoke  enthusiasticallv  of  the 
benefit  to  the  students,  and  of  their  appreciation  of  the  plan 


AMFRIC.IW  F.LF.CTROCHF.MICAL  SOCIETY.— Ai  the  De- 
cember meeting  of  the  Board  of  Directors  of  the  American  Electro- 
chemical Society,  the  following  applicants  were  elected  to  member- 
ship: Dr.  Leonard  Paget.  New  York:  Prof.  Dr.  Julius  Wagner. 
Leipzig.  Germany:  R  W.  Vicarey.  StafTord.  England:  Prof  Philippe 
A.  Guye.  Geneva.  Switieriand:  I^eonard  Wilson.  Pittsfield.  Mass.; 


Dr.  William  Dreyfus,  New  York;  Charles  J.  Pretzfeld,  Niagara 
ralb,  N.  Y.;  .\ugust  Eimer,  New  York;  Dr.  John  Shields,  London, 
England ;  Prof.  D.  Mcintosh,  Montreal,  Canada ;  Dr.  J.  W.  Walker, 
Montrea!.  Canada;  Walter  S.  Landis,  Bethlehem,  Pa.;  George  P. 
Adamson,  Easton,  Pa.;  Victor  Engelhardt,  Vienna,  Austria;  F.  J. 
Machalskc,  Long  Island  City,  N.  Y. 

A.  I.  E.  E.  IN  CINCINSA  TL—A  local  branch  of  the  American  In- 
stitute of  Electrical  Engineers  has  been  formed  at  Cincinnati.  The 
movement  was  inaugurated  by  Mr.  F.  G.  Bolles  and  the  first  meeting 
held  in  the  officers'  dining  room  at  the  works  of  the  Bullock  Electric 
Manufacturing  Company  on  Wednesday  evening,  December  17th. 
Eleven  members  were  present,  and  after  forming  a  temporary  organi- 
zation and  discussing  the  different  phases  of  the  subject  for  some 
time,  elected  R.  T.  Lozier  and  L.  E.  Bogen  as  chairman  and  secretary 
of  the  permanent  organization.  It  is  the  intention  to  discuss  papers 
presented  at  the  New  York  meeting,  as  this  will  be  feasible,  owing 
to  the  fact  that  the  local  meeting  will  be  about  three  weeks  later  than 
the  one  held  in  New  York.  Mr.  Bolles  handed  in  ten  new  applica- 
tions for  membership  and  stated  that  at  least  ten  more  would  prob- 
Tibly  be  secured  before  January  12th,  the  date  of  the  next  meeting. 


\ 


NEW  TYPE  OF  ALTERNATOR.— Two  patents  issued  Decem- 
ber 9  to  Charles  S.  Bradley  describe  a  new  and  interesting  type  of 
alternator,  which  is  self-exciting  and  particularly  adapted  for  high 
sjKcds  such  as  are  incident  to  direct-connection  to  steam  turbines. 
The  armature,  if  such  it  may  be  called,  is  of  the  squirrel -cage  t>'pe. 
As  shown,  the  field  is  of  the  ring  type  with  a  continuous  winding. 
This  winding  is  tapped  at  three  equidistant  points  by  leads  from  three 
condensers  in  parallel ;  and  at  three  other  equidistant  points  by  the 
three  mains  of  the  working  circuit  in  case  three-phase  .currents  are 
desired.  The  capacity  of  the  condensers  is  so  chosen  with  respect 
to  the  field  inductance  as  to  give  the  condenser  circuit  a  definite  rate 
with  respect  to  frequency.  The  periodicity  of  the  generated  current 
is  a  difTcrential  of  two  speeds — one  of  which  depends  upon  the  speed 
at  which  the  armature  is  driven  and  the  other  upon  the  resonant  rate 
established  by  the  condenser  circuit.  Consequently  the  speed  of  the 
prime  mover  is  the  sum  of  the  speeds  of  the  rotary  field  established 
respectively  by  the  condenser  and  driven  element,  and  therefore  par- 
ticularly suitable  when  the  prime  mover  is  a  steam  turbine.  By  mak- 
ing the  condenser  circuit  adjustable,  the  frequency  can  be  very  simply 
varied. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.— Uhs  H. 
Billings,  assistant  secretary  of  the  National  Electric  Light  Associa- 
tion, sends  us  the  following  additional  list  of  new  members  enrolled 
since  November  i,  making  no  less  than  180  since  the  Cincinnati 
meeting:  Franklin  Falls,  N.  H.,  Franklin  Light  &  Power  Company; 
I.ambertville,  N.  J.,  Hunterdon  Electric  Company;  San  Francisco, 
Cal.,  the  Standard  Electric  Company  of  California;  Victor,  Colo., 
Pike's  Peak  Power  Company;  Phoenix,  Ariz.,  Phoenix  Light  and 
Fuel  Company;  San  Leandro,  Cal.,  Suburban  Electric  Light  Com- 
p.-iny ;  Lcwiston,  Idaho.  Lewiston  Water  and  Power  Company; 
Hillsboro.  111.,  Hillsboro  Electric  Light  &  Power  Company;  Saginaw, 
Mich.  Barllett  Illuminating  Company;  Ann  Arbor.  Mich.,  Wash- 
tenau  Light  &  Power  Company ;  Marshfield,  Ore..  Marshficld  Light- 
ing Company ;  Fort  Smith,  Ark..  Fort  Smith  &  Van  Ruren  Light  & 
Transit  Company:  Oneida,  N.  Y..  Madison  County  Gas  &  Electric 
Company:  Idaho  Springs,  Colo.,  the  Cascade  Electric  Company; 
Idaho  Springs.  Colo.,  the  Consolidated  Gem  Mines  Company,  elec- 
trical department;  Southampton.  N.  Y.,  the  Southampton  Electric 
Light  Conipany;  Paris,  Texas,  Paris  Light  &  Power  Company; 
Prescott.  .Ariz.,  the  Prescott  Electric  Company;  Grand  Forks.  N.  D.. 
Grand  Forks  Gas  &  Electric  Comp.iny ;  Phoenixville.  Pa..  Schuyl- 
kill Valley  Illuninating  Company;  Wausau.  Wis..  Wausau  Electric 
Company;  Port  Huron.  Mich..  Port  Huron  Light  &  Power  Company; 
Paducah.  Ky..  Paducah  City  Railway;  Brandon.  Vt,.  Neshobe  Elec- 
tric Company;  Binghamton.  N.  V.  Binghamton  Light,  Heat  &  Power 
Company;  Helena.  Mont,.  Helena  Light  &  Traction  Company:  Dover. 
N  J  .  Dover  Electric  Light  Company;  Suffield.  Conn..  Village  Water 
Company :  Thomasville.  Ga.,  Thomasville  Electric  Light  &•  Gas  Com- 
pany :  Kecseville,  N.  Y..  Keeseville  Electric  Company :  Chelsea,  Mass.. 
Chelsea  Gas  Light  Company :  Santa  Fe.  N.  M..  Santa  Fc  Water  & 
Light  Company:  .Mpena.  Mich..  Alpena  Electric  Light  Company; 
Unionville.  Conn.,  the  Union  Electric  Light  &  Power  Company; 
Peekskill.  N  Y..  Pcekskill  Lighting  &  Railroad  Company:  Columbus, 
Kan.  the  Columbus  Electric  Company:  Pittston.  Pa.  Citizens'  Elec- 
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trie  Illuminating  Company;  Vergennes,  Vt.,  Vergennes  Electric 
Company;  Brunswick,  Me.,  the  Brunswick  Electric  Light  and  Power 
Company;  Portland,  Me.,  Consolidated  Electric  Light  Company  of 
Maine;  Litchfield,  Conn.,  the  Litchfield  Electric  Light  &  Power  Com- 
pany; Lexington,  Mass.,  Lexington  Gas  &  Electric  Company;  On- 
tario, Cal.,  Ontario  Power  Company;  New  Lisbon,  Ohio,  the  New 
Lisbon  Gas  Company;  Aylmer,  Quebec,  Hull  Electric  Company. 


Letter  to  the  Editors. 

Increasing  Output  of  Motors. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs:  Several  months  ago,  while  testing  some  small  induction 
motors  of  my  own  make,  I  observed  that  the  power  output  the 
motors  were  capable  to  yield  was  increased  by  removing  the 
sheet  iron  cover  around  the  stator  coils.  Some  few  words  about 
the  construction  and  winding  of  "these  motors  will  aid  to  under- 
stand the  explanation  that  has  occurred  to  me  concerning  the 
influence  of  the  iron  cover. 

The  motors  are  designed  for  an  effective  output  of  one-half 
horse-power  on  104-volt,  6o-cycle,  single-phase  circuits.  The 
stator  is  9  inches  outside  diameter;  longitudinal  breadth  of  iron, 
4^4  inches ;  inside  diameter  of  stator  ring,  5  inches ;  rotor  out- 
side diameter,  4  31-32  inches;  air-gap,  1-64  inch;  slots  in  the 
rotor,  Z7)  nearly  closed,  for  No.  2  brass  wires  short  circuited  at 
the  ends;  slots  in  the  stator,  36  open.  A  four-pole  winding  in 
ring  fashion  is  used  in  the  stator,  the  coils  passing  outside  the 
stator  and  through  the  slots  at  the  inside.  The  sheet-iron  tube 
covering  the  stator  coils  is  made  1-32  inch  in  thickness,  and  re- 
ceives Ii54-inch  diameter,  leaving  an  air-gap  all  around  the  iron 
in  the  stator  of  ij^  inches. 


A  satisfactory  explanation  of  the  influence  of  the  iron  cover 
i->  the  probable  increase  in  the  magnetic  leakage  due  to  its 
.situation  in  the  stray  field  around  the  stator  coils.  A  sheet 
zinc  cover  has  no  influence  at  all  upon  the  output.  This  influ- 
ence of  the  iron  cover  will  exist  only  in  ring-wound  stators.  In 
drum-wound  stators  the  cover  will  exert,  if  any,  a  favorable 
influence.  Two  simple  analogies,  with  well-known  types  of 
direct-current  magnet  frames  (Figs,  i  and  2),  will  require  little 


FIGS.    I    AND  2. 

explanation  to  show  that  any  magnetic  cover  or  shield,  a  a,  in 
Fig.  I,  will  decrease  the  flux  linked  with  the  armature,  while 
in  Fig.  2  there  will  be  a  very  small  action,  and  this  in  a  favorable 
way.  If  we  have  in  mind  the  direction  of  the  m.m.fs  produced 
by  the  windings,  the  analogy  between  Figs,  i  and  2,  and  ring  and 
drum-wound  stators,  respectively  will  be  plain. 

Lima,  Peru.  A.  Grieve. 


Dynamos,  Motors  and  Transformers. 

Experiments  zvith  Synchronous  Converters. — Thornton. — A  long 
and  fully  illustrated  abstract  of  a  paper  read  before  the  Newcastle 
section  of  the  (Brit.)  Inst.  Elec.  Eng.  on  some  experiments  made 
with  two  small  direct-current  dynamos  used  as  converters ;  both 
were  two-pole,  ring-wound  machines,  one  of  9  kw,  and  the  other 
of  5  kw.  In  order  to  avoid  disturbances  due  to  irregular  driving,  the 
first  was  driven  from  a  battery  of  accumulators ;  both  machines 
were  excited  directly  from  the  accumulators.  The  two  machines 
were  connected  on  the  alternating-current  side  by  cables  of  negligible 
resistance  in  such  a  way  that  they  could  be  used  either  as  single 
or  three-phase  converters.  The  direct  current  furnished  by  the 
second  machine  was  absorbed  by  means  of  a  liquid  resistance.  Am- 
meters and  voltmeters  were  arranged  to  read  the  currents  and  volt- 
ages on  both  continuous  and  alternating-current  sides  of  both  ma- 
chines, as  well  as  the  currents  in  their  shunts ;  a  wattmeter  was  used 
to  read  the  power  in  the  alternating-current  circuit.'  A  double  oscillo- 
graph was  used  to  give  the  curves  of  current  and  voltage.  The  re- 
sults of  the  tests  are  tabulated  and  also  shown  in  diagrams ;  there 
is  also  a  table  showing  the  interesting  curve  forms  obtained  with  the 
oscillograph.  The  two  machines  were  started  without  load  and 
the  load  was  thrown  on  gradually;  if  the  load  was  thrown  on  sud- 
denly, the  second  converter  started  surging  and  was  liable  to  fall 
out  of  step.  In  the  first  set  of  experiments  the  field  of  the  first  con- 
verter was  kept  constant,  while  the  field  of  the  second  \Nas  varied; 
and,  afterwards,  the  second  was  kept  at  constant  excitation,  and  the 
field  of  the  first  was  varied.  In  these  experiments  which  were  made 
with  single-phase  current,  the  efficiency  of  the  combination  is  higher, 
when  the  power  factor  is  highest.  The  variations  of  efficiency  is 
nearly  proportional  to  the  squares  of  the  current  on  the  alternating- 
current  side,  showing  that  the  variation  of  the  copper  losses  is  the 
cause  of  the  loss  of  efficiency.  Discrepancies  between  the  observed 
and  calculated  losses  in  the  converters  led  to  an  investigation  of  the 


disturbing  effect  of  the  armature  reaction  on  the  field  in  the  magnet 
frame;  the  second  machine  being  compound  wound,  its  series  wind- 
ing was  used  as  an  exploring  coil  to  show  the  variations  in  the 
magnetic  flux.  In  the  discussion  which  followed.  Holmes  pointed 
out  that  this  paper  represented  the  study  of  dynamos  from  a  new 
point  of  view,  viz.,  the  actual  observation  of  the  magnetic  flux;  if 
an  armature  is  out  of  balance  or  contains  a  faulty  coil,  changes  go 
on  in  the  field  magnets ;  he  has  frequently  observed  a  rise  of  voltage 
in  the  field  coils  of  multipolar  machines  when  an  armature  is  out  of 
balance. — Lond.  Elec,  December  5. 

REFERENCE. 

Non-Synchronous  Alternating-Current  Machines. — Ziegenberg. — 
Continuation  and  con^  lusion  of  his  long  illustrated  serial  the  first 
parts  of  which  have  already  been  noticed  in  the  Digest.  He  discusses 
the  motors  of  Latour  and  Heyland,  which  have  been  repeatedly 
noticed  in  these  columns. — Elek.  Anz.,  October  23,  30. 

Lights  and  Lighting. 

REFERENCE. 

Train  Lighting. — An  illustrated  description  of  Kull's  electric  sys- 
tem of  train  lighting. — Elek.  Anz.,  November  6. 

Power. 

Dust  Destructors  and  Electric  Stations. — Waring;  Applebee; 
AND  Tmomlinson-Lee. — Three  communications  referring  to  (jood- 
rich's  recent  paper  on  this  subject.  Waring  thinks  that  from  a  com- 
bined arrangement  of  electric  plant  and  refuse  destructor,  no  bene- 
ficial results  whatever  accrue  in  the  long  run  to  either  the  electric 
plant  per  se  or  to  the  tax  payers  in  general.  The  on'.y  exceptions 
ars  such  isolated  cases  in  which  the  steam  generated  from  the  destruc- 
tion of  the  refuse  cannot  be  made  use  of  fo*"  such  purposes  as  mortar- 
mixing,  pumping,  grinding  up  material  for  flag-making,  etc.  Applebee 
thinks  the  combined  elactric  plant  and  refuse  destructor  has  co»pe  to 
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,j3y-  ^1,^  h^t  from  the  destructor  of  an  ordinary  form  provides 
^jf'   '  neat  required;  but  in  many  places  that 

ffj,  ^,  and  in  a  sution  suppljing  traction  to 

a  fno<Jcrate-siZ€<j  iran-.way  ior  18  or  20  hours  per  day,  the  fraction 
I..-  a  most  important  one.  Thomlinson-Lec  urges  that  in  the 
rne  for  a  destructor  there  should  be  built  and  erected, 
,,...,.. .n  with  the  same,  mortar  mills  and  a  flag-making  plant, 
tn  order  to  utilize  the  clinker  and  residue;  this  plant  would  give  the 
destructor  plenty  of  work  in  generating  steam  for  its  own  use.  "The 
unfortunate  engineer  who  is  saddled  with  the  management  of  a  com- 
bined electric  lighting  and  refuse  destructor  plant  will  learn  that, 
after  about  18  month*'  working  of  his  precious  destructors,  the  whole 


may 
on, 
in 


of  his  time  ;  • 
purp'Jsc  of  I 
repair    works 
ccmber  5. 


nccc&sary 


n,  if  he  can  give  it,  will  be  required  for  the 
the  furnaces  and  the  very  many  undesirable 
to   keep   them   going."— Lond.    Elec,   De- 


KEFEBENCES. 


California  7' 'Ucr  I  ransmission. — A  profusely  illustrated  descrip- 
tion of  the  Northern  California  Power  Company's  transmission.— 
Jour,  of  LUc,  December. 

Niagara  /•a/t».—DuNLAP.— Illustrated  articles  on  the  new  plant  of 
the  Canadian  Niagara  Falls  Company.— Sf.  Am.,  December  6;  Eng. 
Neus,  December  11. 

Traction. 

Stattonary  Traction  Storage  Batteries  in  Italy.— De  Christoforis. 
— An  abstract  of  a  paper  read  before  the  Italian  Ass.  Elec.  Eng.  He 
states  that  where  the  third-rail  system  is  applied  to  traction  work  on 
main  lines,  the  use  of  storage  batteries  at  the  station  is  almost  a 
necessity.  The  Milan-Varese  electric  railway,  which  is  equipped  with 
the  third-rail  system,  is  Uken  as  an  example;  it  is  31  miles  long  and 
power  is  obtained  from  four  sub-stations  to  which  power  is  trans- 
mitted from  a  steam  central  station  6J^  miles  distant  from  the  rail- 
way line,  where  water  power  will  be  utilized  in  future.  The  voltage 
of  transmission  is  12,000,  and  at  the  sub-stations  the  current  is  con- 
verted by  means  of  transformers  and  rotary  converters  into  direct 
current  at  650  volts.  The  regular  trains,  consisting  of  a  motor  car 
and  a  trailer,  are  run  at  a  speed  of  56  miles  an  hour,  taking  600  am- 
peres at  starting  and  400  amperes  during  an  average  run  at  normal 
■peed ;  it  is  intended  to  run  five  trains  per  hour  each  way  for  18 
hours.  The  storage  batteries  have  been  designed  to  permit  of  the 
•witching  off  of  one  of  the  rotaries,  and  to  furnish  all  current  above 
the  average  load ;  the  reserve  is  then  constituted  by  the  second 
rotary  and  the  transformers.  The  battery  also  takes  up  all  the  fluc- 
tuations of  the  load  and  furnishes,  alone,  the  necessary  current  to  all 
the  trains  during  a  period  of  not  less  than  one  hour  in  the  event  of 
an  interruption  of  the  primary  current.  Each  of  the  batteries  at  the 
lab-ttalions  has  a  total  capacity  of  1,500  to  2.500  ampere-hours  for  a 
one-hour  discharge  rate.  The  use  of  the  batteries  at  the  sub-sta- 
tions allows  the  central  station  to  work  under  the  average  load 
throughout  the  whole  day,  and  owing  to  this  1,400  kw  of  generating 
sets  ire  saved.  It  is  expected  that  the  use  of  storage  batteries  will 
increase  the  efficiency  of  the  entire  plant  by  at  least  11  per  cent. 
From  the  saving  of  coal  at  the  power  stations,  the  author  concludes 
that  the  cost  of  the  batteries  will  be  saved  in  two  years. — Lond.  Elec, 
December  5. 

Nni'  Enfiland  Road. — A  description  of  the  trolley  line  between 
Concord  and  Manchester,  recently  installed  by  the  Boston  &  Maine 
Railroad.  Power  is  purchased  at  10.000  volts  and  3-phase  alternating 
and  is  converted  to  550  volts  direc^current,  for  use  on  the  trolley 
wire.  Aluminum  feeder  cables  are  used  for  direct-current  distri- 
bution. The  cars  are  each  equipped  with  four  i6o-hp  motors  with 
multiple-unit  control.  Single  cars  arc  generally  used,  but  with  heavy 
trafTic  trains  of  two  or  three  cars  are  operated  with  one  motorman. 
— St.  R'y  Jour.,  December  6,  and  Int.  Ed.,  December. 

Slandiirds  for  Traction.— Htrz,  nEccs,  Connetts,  Newman, 
LurFiN.— The  report  presented  at  the  meeting  of  the  American 
Street  Railway  Association  in  Detroit  in  October,  accompanied  by 
a  nninbrr  of  valuable  drawings  The  committee  recommends  that 
the  Association  adopt  as  a  standard  for  either  a  T  or  girder-rail, 
the  form  of  rails  shown  in  a  diagram,  the  height  of  rails  to  be  gov- 
erned tiy  the  character  of  the  pavement  required  in  the  municipalities 
and  the  weight  of  the  rail  to  be  not  less  than  70  lbs.  for  T  and  not 
less  than  oo  IV.  for  the  girder  rail  per  yard.  In  the  matter  of  motors. 
it  was  the  opinion  of  the  committee  that  the  time  had  not  yet  arrived 
to  rrroiiimriiH  t  standard  form  or  design.    The  committee,  however, 


recommended  standards  for  axles,  journals,  journal  boxes  and  other 
features,  details  of  all  of  which  are  presented  in  the  cuts  and  cover 
a  wide  range  of  equipment  for  cars  up  to  50  tons.  The  committee 
also  recommended  a  steel-tired  wheel  and  cast  chilled  wheel  and 
gives  the  dimensions  for  different  classes  of  service.  Standard  forms 
for  a  brake  head  and  brake  shoe  are  also  recommended.  Considerable 
attention  is  given  to  the  subject  of  hauling  cars.  The  committee 
lecommends  "a  supplementary  return  in  addition  to  the  usual  prac- 
tice at  the  present  time  in  all  congested  sections  crossing  all  special 
v.ork  in  the  vicinity  of  the  power  plants."  The  subjects  of  "standard 
overhead  construction  for  high-speed  city  and  suburban  service,  in- 
cluding trolley  wheels,"  and  "car  bodies  for  city  and  suburban  service, 
including  ventilation,  also  the  question  of  oval  roof,"  were  not  re- 
ported upon,  but  it  was  recommended  that  these  subjects  be  given 
special  attention  during  the  coming  year. — 5"/.  R'y  Jour.,  November 
15,  and  Int.  Ed.,  November. 

REFERENCES. 

Jungfrau  Railvuay. — Sidi.f.r, — The  first  part  of  a  well-illustrated 
description  of  this  well-known  three-phase  Swiss  railway. — Zeit.  f. 
Elek.,  November  30. 

Provision  for  Snow  Storms. — Conway. — A  paper  read  before  the 
New  England  Street  Railway  Club  on  the  equipment  and  the  orgfan- 
ization  for  properly  handling  cars  during  snow  storms,  as  done  by 
the  Old  Colony  Street  Railway,  of  Boston. — St.  R'y  Jour.,  Novem- 
ber 29,  and  Int.  Ed.,  December. 

Installations,  Systems  and  Appliances. 

Transformer  Hazard. — Some  editorial  notes  on  a  paper  by  Low 
on  this  subject,  which  has  already  been  abstracted  in  the  Digest 
The  class  of  transformers  which  might  well  be  relegated  into  sep- 
arate fire-proof  buildings  apart  from  power  houses,  embodies  all 
large  high-tension  transformers,  which  are  connected  to  pole-line 
circuits,  or  transformers  which  are  so  connected  to  other  transformers 
that  in  the  event  of  trouble  to  one  transformer,  the  energy-  of  other 
transformers,  or  of  the  generating  station,  can  be  centered  in  it, 
furthering  its  destruction.  The  short-circuiting  of  a  high-tension 
transmission  line  and  the  burning  out  of  a  sub-station  transformer, 
are  two  troubles  which  are  ordinarily  indistinguishable  to  the  oper- 
ator in  charge  of  the  generating  station.  The  oil  transformer  is 
said  to  be  the  most  pc-fect  appliance  in  all  the  category  of  electrical 
machinery ;  when  properly  installed  it  will  go  through  a  station  fire 
more  nearly  unscathed  than  any  other  piece  of  electrical  apparatus. 
Concerning  proper  installation,  it  is  suggested  to  erect  the  trans- 
former on  a  foundation  as  solid  as  those  built  for  engines,  to  equip 
them  with  water  coils  for  cooling  and  to  feed  these  water  coils  from 
an  exterior  source  of  supply;  to  place  the  transformers  in  heavy 
wrought  iron  caseS,  so  covered  with  heavy  caps  as  to  be  water  tight; 
and  then,  if  one  chooses  to  do  so,  it  will  be  a  further  desirable  pre- 
caution to  place  them  in  a  separate  building.  Above  all.  they  should 
be  kept  off  wooden  floors  and  out  of  buildings  which,  when  burning, 
will  upset  them  and  pour  out  their  oil. — Jour,  of  EUc,  November. 

REFERENCES. 

Middle  IVire. — An  article  illustrated  by  diagrams,  on  the  instal- 
lation of  bare  middle  wires  in  three-wire  systems. — Elek.  Ans.,  Oc- 
tober 16. 

Electrically  Operated  Appliances. — Houerton. — A  paper  read  be- 
fore the  Pacific  Coast  Gas  Association  He  recommends  the  use  of 
electric  appliances  for  controlling  valves,  etc.,  in  gas  plants. — Jour, 
of  Elec,  December. 

Electrical  Experiences. — Leitch. — .\n  article,  illustrated  by  dia- 
grams in  which  he  describes  some  experiences  made  by  the  engineer 
of  the  electric  installation  of  a  department  store. — Power.  December. 

Electro-Physics  and  Magnetism. 

Conductivity  of  Pressed  Powders. — Streintz. — An  account  of  a 
continuation  of  his  researches  on  the  conductivity  of  metallic  oxides 
■''nd  sulphides  in  powdered  form  and  vmder  pressures  equal  to  those 
which  gave  a  quasi-metallic  coherence  on  platinum  black  and  other 
substances.  As  a  general  rule,  compounds  having  a  light  color,  such 
.t:  white,  yellow,  red  or  grey,  conduct  badly,  and  most  dark  powders 
conduct  well,  which  is  in  accordance  with  the  electromagnetic  theory 
of  light.  On  the  other  hand,  a  number  of  powders  of  a  dark  color 
are  non-conductors.  No  compressed  powders  were  discovered 
which  could  be  classed  both  among  metals  and  among  electrolytes; 
in  fact,  truly  electrolytic  conduction  was  not  found  in  any  powder. 


December  27,  1902. 
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Only  such  powders  were  conductors  at  the  ordinary  temperature 
as  could  be  brought  to  a  state  of  metallic  lustre  and  hardness  without 
the  use  of  a  binding  medium ;  such  bodies  possess  a  positive  tem- 
perature coefficient.  There  is,  for  all  these  compounds,  a  temper- 
ature of  transition  from  a  low  to  a  high  conductivity.  If  any  oxide 
or  sulphide  is  a  good  conductor,  the  next  higher  oxide  or  sulphide 
is  a  still  better  conductor. — Ann.  d.  Phys.,  No.  12;  abstracted  in 
Lond.  Elec,  December  5. 

Demonstration  of  Electric  Oscillations. — Zehnder. — A  description 
of  some  simple  lecture  arrangements  for  demonstrating  the  experi- 
ments of  Feddersen,  Paalzow,  Hertz  and  Lecher.  Feddersen's  con- 
denser discharges  may  be  shown  by  means  of  a  simple  rotating  mir- 
ror; a  cylinder  of  dry  wood  or  ebonite  has  a  mirror  inserted  in  a 
depression,  in  front  of  which  and  with  its  axis  parallel  to  that  of 
the  cylinder  is  placed  the  spark  gap  of  the  condenser,  and  in  front 
of  that,  again,  a  lens  which  projects  the  spark  upon  a  translucent 
screen.  The  revolution  of  the  cylinder  makes  contact  and  dis- 
charges the  condenser  at  the  instant  this  image  is  projected  by  the 
mirror  through  the  lens  on  to  the  screen.  Paalzow's  experiments 
are  demonstrated  by  means  of  a  vacuum  tube  62  cm  long  and  3.5  cm 
wide  placed  next  to  the  poles  of  a  horseshoe  magnet  separated  by 
12  cm.  With  a  small  spark  gap  in  the  condenser  circuit  or  without 
any  spark  gap,  a  single  refraction  of  the  spark  path  is  obtained,  and 
with  a  large  spark  gap  the  other  phenomena  described  by  Paalzow, 
such  as  a  double  refraction  is  obtained  corresponding  to  discharges 
in  both  directions.  The  successive  discharges  are  separated  on  ac- 
count of  the  heating  of  the  air  in  the  spark  gap,  which  drives  the 
discharges  upward  and  separates  them  in  a  vertical  plane. — Ann.  d. 
Phys.,  No.  12;  abstracted  in  Lond.  Elec,  December  5. 

REFERENCES. 

Loss  of  Radio- Activity. — Curie. — An  account  of  an  experimental 
investigation  of  the  loss  of  radio-activity  by  radio-active  bodies.  He 
finds  that  the  loss  of  radio-activity  follows  a  certain  rather  simple 
law. — Comptes  Rendus,  November  17 ;  abstracted  in  Lond.  Elec, 
December  5. 

Zeeman  Effect. — Faerber. — A  paper  on  the  reduction  of  the  re- 
sults of  Runge  and  Pascher's  magnetic  separation  of  spectrum  lines, 
to  absolute  measure  and  on  similar  problems. — Ann.  d.  Phys.,  No. 
12;  abstracted  in  Lond.  Elec,  December  5. 

Photo-Electric  Action  of  Salts. — Elster  and  Gejtel. — An  account 
of  an  experimental  investigation  of  photo-electric  dispersion,  i.  e., 
the  expulsion  of  negative  electrons  during  the  illumination  of  a 
charged  surface. — Lond.  Elec,  December  5. 

Hall  Effect  and  Thernio-Electric  Pozver. — Von  Aubel. — An  ac- 
count of  experiments  in  which  he  confirmed  Ettinghausen  and 
Nernst's  relation  between  the  Hall  effect  and  the  thermo-electric 
properties  of  metals.  He  studied  an  alloy  of  bismuth  and  antimony 
and  a  fused  mixture  of  bismuth  and  sulphide  of  bismuth. — Comptes 
Rendus,  November  10 ;  abstracted  in  London  Elec,  November  28. 

Photo-Electric  Currents. — VoN  Schweidler. — An  account  of  an 
experimental  investigation  of  the  photo-electric  potassium  cell  of  the 
type  described  by  Elster  and  Geitel. — Phys.  Zeit.,  November  15;  ab- 
stracted in  Lond.  Elec,  November  28. 

ELECTRO-CHEMISTRY  AND   BATTERIES. 

Hypochlorite  of  Soda. — Walker. — An  article  describing  a  cell  for 
the  electrolytic  production  of  hypochlorite  of  soda.  It  consists  of  a 
semi-cylindrical  carbon-lined  wooden  vat,  acting  as  anode,  and  a 
wooden  cylinder  as  cathode,  covered  with  lead  and  revolving  in  the 
vat  within  an  inch  of  the  surface  of  the  carbons ;  the  solution  of  salt 
fills  up  the  sprxe  between;  the  electrolyte  hardly  becomes  heated 
at  all  and  thus  no  other  reactions  are  produced  and  no  chlorates  are 
made.  Preferably  the  apparatus  is  worked  at  the  bleaching  plant, 
where  the  solution  is  at  once  used  in  the  bleaching  vats,  as  it  is  not 
practicable  to  store  and  ship  the  hypochlorite.  No  other  chemical 
is  required  in  the  bleaching  vat,  as  the  hypochlorite  lapidly  gives, 
ofi*  its  oxygen  when  it  comes  in  contact  with  the  pulp  or  textile 
fabric  and  passes  back  to  common  salt  again.  One  of  the  great  ad- 
vantages over  bleaching  powder  is  that  no  insoluble  precipitate  is 
formed;  for  this  reason  and  because  chlorine  has  been  found  to  be 
too  strong  for  this  purpo;*^,  it  has  been  impossible  to  use  bleaching 
powder  in  whitening  high-class  linen.  A  brief  reference  is  made 
to  the  fact  that  the  addition  of  sulphuric  acid  to  the  hypochlorite 
solution  releases  chlorine,  and  it  11  said  to  be  probable  that  this  would 
be  a  better  source  of  chlorine  for  chlorination  than  bleaching  powder, 


ai.d  at  any  mine  where  fuel,  water  and  salt  are  obtainable  such  cell* 
might  be  erected  for  the  direct  production  and  use  of  chlorine  both 
in  treating  gold  ores  and  in  leaching  low-grade  copper  ores. — Eng. 
&  Min.  Jour.,  November  22. 

Production  of  Metallic  Calcium. — AkN^r. — A  briet  illustrated 
paper  referring  to  Borchers  and  Stockem's  method  for  the  electrolytic 
production  of  metallic  calcium,  recently  described  in  the  Digest!  He 
states  that  the  same  result  may  bt  obtained  in  a  simple  apparatus. 
He  uses  a  coated  iron  crucible,  a  carbon  rod  as  anode,  and  a  thick 
iron  wire  as  cathode.  He  obtained  metallic  calcium  in  larger,  well- 
fused  pieces,  which  could  be  easily  hammered  and  filed.  The  anal3rsis 
of  a  piece  thus  produced  showed  99  per  cent  of  calcium  and  i  per 
cent,  of  silicum,  no  iron  or  aluminum  being  present — Zeit.  f.  Elek- 
trochemie,  November  13. 

Testing  of  Alloys. — Sirks. — A  description  of  an  electrolytic  method 
suitaule  for  testing  alloys  for  industrial  purposes,  which  is  consid- 
ered superior  to  the  usual  methods.  The  specimen  is  made  the  anode 
in  an  electrolytic  cell,  with  copper  as  a  cathode;  direct  current  at 
4  volts  is  used ;  the  electrolyte  is  water  with  six  drops  of  dilute  sul- 
phuric acid  per  100  cc.  Since  the  etchings  are  much  more  pronounced 
in  this  method  than  in  the  simple  jcid  etching,  it  is  not  necessary  to 
polish  the  specimens ;  smooth  filing  suffices.  It  is  thus  possible  to 
etch  out  individual  crystals  of  the  alloy,  showing  a  definite  and  in- 
variable proportion  of  the  constituents.  These  crystals  are  the  prod- 
uct of  a  chemical  reaction  betw^een  the  constituents  which  has  a 
profound  influence  upon  the  mechanical  properties  of  the  alloy. — 
Proc.  Roy.  Akad.,  Amsterdam,  September  27;  abstracted  in  Lond. 
Elec,  November  14. 

Standardization  of  Methods  of  Chemical  Analysis. — Blount. — A 
paper  in  which  he  draws  attention  to  the  growing  demand  for  stand- 
ardization in  general.  The  arbitrary  methods  in  use  for  the  exami- 
nation of  water,  milk,  oils,  foods,  manures,  etc.,  should  be  stand- 
ardized, but  true  analytical  processes,  such  as  the  determination  of 
all  elements  and  most  inorganic  and  many  organic  bodies,  cannot  be ; 
he  advocates  conferences  of  specialists  in  different  branches  of  anal- 
ysis for  the  discussion  of  methods,  though  not  for  the  promulgation 
of  rules.  — Lond.  Eng'ing,  November  7. 

Electrolysis  of  Silver  Nitrate. — It  is  generally  said  that  silver 
nitrate  becomes  acid  during  electrolysis,  yet  Rodger  and  Watson 
found  that  the  acidity  of  the  bath  diminished.  This  apparent  con- 
tradiction has  been  explained  recently  by  Leduc  as  being  due  to  a 
difference  of  the  conditions.  With  platinum  electrodes  in  a  suffi- 
ciently concentrated  solution,  a  brown  solid,  containing  a  higher 
oxide  of  silver,  is  formed  with  simultaneous  form.ation  of  nitric  acid, 
when  the  bath  has  a  certain  concentration;  when  a  sufficient  concen- 
tration is  reached,  this  reacts  on  the  compound  forming  oxygen.  He 
finds  that  corrosion  or  solution  of  the  cathode  deposit  does  not  take 
place. — Lond.  Elec.  Eng.,  November  7. 

Teiegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — Continuations  and  conclusion  of  the  sum- 
mary of  wireless  telegraphy  patents  of  recent  years. — Lond.  Elec^ 
November  21,  28.  In  a  long  editorial  the  whole  summary  is  dis- 
cussed. The  series  of  patents  is  said  to  show  two  points,  namely 
the  better  understai.Jing  of  the  behavior  of  electrical  oscillations 
on  wires  and  the  entire  absence  of  any  essential  improvement  in 
syntony.  The  magnification  of  the  Tesla  apparatus  is  said  to  be  the 
chief  novelty  in  the  Fleming-Marconi  patents ;  the  essential  features 
of  the  apparatus,  regarded  as  a  mode  of  radiating  energy-,  being 
unmodified  in  method  and  remaining  unchanged  in  principle.  That 
Marconi  now  uses  longer  waves  than  forn.erly  is  a  step  in  the  right 
direction,  as  longer  waves  travel  farther  than  short  ones.  This  is  said 
to  have  been  overlooked  by  Blondel.  Marconi's  success  began  when 
he  discarded  high-frequency  vibrators,  such  as  the  Righi  oscillator, 
and  when,  by  adopting  the  vertical  wire,  he  commenced  to  use  great 
wave  lengths.  In  the  case  of  air-wire  systems  in  general,  it  is  not 
altogether  the  mere  height  of  the  vertical  radiator,  but  also  the  length 
of  wave  which  it  yields,  that  is  responsible  for  the  success  of  the 
elevated  conductor.  Concerning  Fessenden's  system,  it  is  asked 
whether  even  under  the  most  favorable  circumstances,  the  different 
effects  used  by  him  are  not  extremely  small ;  experiments  alone  can 
answer  this  question ;  "for  the  present  Prof.  Fessenden  is  to  be  con- 
gratulated on  tackling  the  problem  of  -vireless  telegraphy  in  a  re- 
freshingly novel  manner."  The  system  of  Lodge  and  Muirhead  is  said 
to  be  rooted  definitely  in  accurate  knowledge  of  the  principles  of  the 
subject.      It   is   finally   pointed   out   that   perfect   syntony, — without 
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In  CO-  'vc  length  used.     Thus  mirrors  80  cm  in 

^ianici -  20  cm  long,  and  signals  can  be  exchanged 

over  several  miles.    At  the  receiving  sUtion  a  similar  lens  is  used ; 

in  fact,  th--  ■"•'^  is  practically  a  heliograph  employing  invisible 

instead  of  '■.    The  dark  rays  have  the  advantage  of  secrecy 

;,•   ■  iK-'.'i   intercepted  by   fog  or  by  non-conducting  solids. 

V  are  an  obstacle,  but  this  can  be  overcome  by  a  series  of 

xr...j..  The  direction  of  the  arriving  waves  can  be  clearly  distin- 
gi:;j!«-H  to  within  a  drg^ree,  and  many  simultaneous  messages  may 
•  :  ;..iratcd.     Messages  may   also  be  sent  out 

directions.  It  appears  that  a  clear  path 
tlir  •.(ch  the  air  without  intervening  bodies  is  necessary,  just  as  in 
lieliugraphy.--r/iv.'  Zcit..  November  i;  abstracted  in  Lond.  Elec, 
December,  5. 

MiSCLLLANEOUS. 
Some  l-imitt  in  Heavy  Electrical  Engineering. — Swinburne. — The 
\r  I   hit  presidential  address  to  the    (Brit.)    Institution  of 

i  He  remarks  that  the  progress  of  electrical  engineering 

hai  l>ccii  10  very  fast  lately  that  we  may  be  a  little  apt  to  have  vague 
view*  of  what  we  can  and  what  we  cannot  do  electrically.  Dynamo 
and  transformer  design  is  now  well  understood,  but  "we  must  not 
My  that  because  we  can  buy  efficient  dynamos  and  order  accurate 
instruments  that  we  need  have  no  technical  knowledge.  Quite  other- 
wiie,  we  muit  understand  dynamos  as  before,  also  measuring  in- 
struments :  but  we  must  also  understand  steam  engines,  gas  engines, 
fur!    '  financial    matters,   parliamentary    matters,    tramway 

ni.itt'  engineering  and  very  soon  railway  management.    All 

thc»c  arc  the  work  of  the  electrical  engineer.  No  one  man  can  be  a 
complete  electrical  engineer ;  but  each  of  us  ought  to  know  one 
•ubject  well,  and  a  large  number  of  allied  subjects  fairly  well."  Con- 
cerning theory  and  practice,  he  says  that  the  "theorist"  and  the  "prac- 
tical man"  are  both  ignorant  of  "half  science."  To  be  an  engineer 
one  mu.<t  know  both  branches.  "There  is  nothing  superior  about 
knowledge  which  is  not  yet  applied.  It  is  mere  raw  material ;  it  may 
he  useful  when  worked  up,  an<l  it  is  valuable  when  it  is  worked  up, 
but  only  because  it  may  be  worked  up.  •  •  •  •  The  sort  of  tacit 
1  that  an  engineer  can  never  be  a  'scientific  man,'  while  a 
iian'  can  teach  the  engineer  his  business,  cannot  fail  to 
Jiin;.>  !l.c  rtiRinrrr,  and  this  feeling  of  annnyance  is  largely  the  cause 
of  .1  vrri".n'  '!'-i!  of  opposition  to  technical — that  is  to  say,  really  scien- 
Hc  then  begins  to  discuss  the  limitations  of  "heavy 
.  Tring"  He  first  points  out  the  small  likelihood  of 
there  t»rmg  any  practical  iitiliration  of  the  energy  of  the  tides,  Con- 
cernmg  the  generation  of  electrical  ciiergy  from  water  power,  he 
thinks  people  generally  attach  a  too  exaggerated  value  to  it,  because 
"as  a  rule,  a  water  power  is  not  where  it  is  wanted  industrially." 
Even  electrometallurgical  and  electrochemical  plants  do  not  depend 
upon  water  power,  but  may  use  steam  and  earn  profits.  He  then  dis- 
cusses the  prospects  of  "carbon  cells."  which  he  believes  to  be  im- 
possible devices.  The  reprint  of  the  complete  address  is  to  be  con- 
tintied.  From  some  editorial  notes  it  appears  that  the  rest  of  the 
address  deals  with  the  following  subjects:  Advance  in  steam  engine 
design  must  l>e  sought  at  the  lowtempcrattirc  end  of  the  cycle,  and 
4  two-fluid  engine  oflfers  a  possible  solution;  but  he  thinks  that  the 
large  gas  engine  is  likely  to  oust  the  steam  engine  for  large  i>owcrs 
In  the  near  futtirc,  and.  with  cheap  gas.  the  two-fluid  engine  will  not 
become  necessary.  In  dynaroo  and  transformer  design  we  are  near 
finality,  and  battery  imnrovetnents  seem  almost  to  have  reached  a 
<^  "  ■  but  in  cable  insulation  there  is  still  a  field  for  scientific 
of  inventive  talent  In  electrical  illumination  much 
remains  to  In-  done,  whether  it  be  in  discovering  a  more  direct  way 


(ji   (_  the  easily  available   forms   of   electrical  energy  into 

dec-  -  radiation  of  the  desired  wave  length,  or  merely  in 

u~r  existing  electric  lamps.    The  address  is  concluded  with 
.3  on  electric  railways  and  electrolysis. — Lond.  Elec,  De- 
cember 5. 

Electric  Production  of  Sleep. — Leduc — A  description  of  s6me  im- 
provements in  his  former  method  of  producing  sleep  electrically. 
With  10  to  30  volts,  and  with  currents  interrupted  150  to  200  times 
per  second,  the  inhibition  of  the  cerebral  hemispheres  could  be 
brought  about  in  animals,  thus  producing  sleep  and  a  general  anaes- 
thesia. The  procedure  had  the  disadvantage  of  producing  at  first 
contractions  and  convulsions,  raising  the  pressure  of  the  blood,  pro- 
voking 'hf:  evacuation  of  the  bladder  and  the  intestine,  and  momen- 
tari;  -'  respiration.    These  disadvantages  are  largely  reduced 

by  ::  ^  into  the  circuit  an  inductionless  resistance  allowing 

the  operator  to  atuin  the  necessary  intensity  gradually  in  three  to 
five  minutes.  This  method  requires  a  preliminary  introduction  of  the 
maximum  e.m.f.,  but  this  should  be  made  as  low  as  possible.  When 
the  e.m.f.  is  then  gradually  raised  to  the  necessary  figure  the  animal 
passes  gently  and  gradually,  without  a  movement  of  defence  or  of 
flight,  without  a  cry,  and  without  any  change  in  the  movements  of 
respiration  or  heart  action,  from  the  waking  state  into  a  quiet  and 
regular  sleep,  with  absolute  anaesthesia.  The  dog  at  first  bows  its 
head  as  if  sleepy,  sits  down  on  its  side,  and  eventually  goes  to  sleep 
without  having  given  the  least  sign  of  fear  or  pain. — Comptes  Rendus, 
November  17.  abstracted  in  Lond.  Elec,  December  5. 


New  hooks. 


A  Graphic  Method  for  Solving  Certain  Questions  in  Arithme- 
tic OR  Algebra,     By  George  L.  Vose.     Second  Eldition.     New 
York :  D.  Van  Nostrand  Company.     62  pages,  29  illustrations. 
Price,  50  cents. 
This  little  book  is  No.  16  of  the  "Van  Nostrand  Science  Series," 
and  is  like  all  the  other  numbers  of  this  series  in  mechanical  make- 
up.    The  subject   matter  is   interesting  and  well   presented   in   ele- 
mentary form.     Most  persons  who  have  never  read  any  literature 
on  this  subject  have  no  conception  of  the  very  great  facility  with 
which  certain  classes  of  problems,  some  of  them  quite  complicated, 
are  solved  by  ruling  a   few   lines  on   ordinary  co-ordinate  paper. 
To  all  such  persons  who  desire  an  introduction  to  the  method,  we 
can   recommend  this  book. 


Mechanics-Problems.  By  Frank  B.  Sanborn.  New  York:  Engi- 
neering Ncivs  Publishing  Company.  155  pages,  62  illustrations. 
Price,  $i.5a 
The  author's  purpose  is  to  introduce  certain  classes  of  problems 
not  found  in  the  ordinary  text  books,  in  addition  to  the  kind  ordi- 
narily found  therein.  In  this  he  seems  to  have  succeeded,  the  va- 
riety of  the  problems  being  somewhat  extensive.  The  book  is  in 
three  sections:  Work,  Force,  Motion.  The  author  believes,  with 
some  others,  that  this  is  the  natural  order.  There  are  500  problems 
propounded,  the  solutions  of  a  few  being  given,  but  the  greater  part 
are  intended  for  the  student  to  work  out  unaided.  The  author's 
purpose  was  not  to  write  a  text  book  (as  he  says  in  his  preface), 
but  to  produce  a  book  that  would  take  the  place  of  the  hectograph 
or  cyclostyle  sheets,  which  many  instructors  now  find  it  necessary 
to  prepare  and  issue.  For  this  purpose  we  think  the  book  well 
adapted. 
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Transactions  of  the  .American  Electrochemical  Soctktt. 
Philadelphia:  The  American  Electrochemical  Society.  274  pages; 
illustrated. 

Electrical  Dictionary,  English,  Gfjiman,  French.  By  Paul 
Blaschke.     Leipzig:  S.  Hirrel.    226  pages.     Price.  5  marks. 
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Directory  of  Electrical  Societies,  Etc. 


American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Meetings:  Janu- 
ary 23d,  1903,  "Telephone  Exchanges";  February  27th,  "Railway 
Train  Lighting,"  Wm.  L.  Bliss,  Lamar  Lyndon  and  A.  J.  Famsworth ; 
March  27th,  "High-Tension  Lines,"  Ralph  D.  Mershon;  April  24th, 
"Tendencies  of  Central  Station  Development,"  H.  A.  Lardner, 
Philippe  Torchio  and  Peter  Junkersfeld. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 

Street,  New  York. 

Long  Distance  Wireless  Comnniunication  Without 
Tuning. 


To  one  acquainted  with  the  technique  of  wireless  telegraphy,  some 
of  the  recent  work  at  the  De  Forest  Wireless  Telegraph  station  at 
Coney  Island  is  interesting.  On  Sunday,  December  7,  the  operators 
there  on  watch  fo  r  the  Hamburg-American  liner  Deutschland 
picked  up  the  boat  at  a  distance  of  60  miles.  The  Deutschland 
carries  a  Slaby-Arco  system,  but  arrangements  have  been  made  with 
the  Hamburg-American  Company,  whereby  this  steamer  communi- 
cates with  the  De  Forest  wireless  station  on  approaching  and  leav- 
ing New  York. 

On  December  Ii  the  Coney  Island  station  caught  messages  fiom 
the  American  liner  Philadelphia  until  that  vessel  was  six  hours 
from  port,  the  last  message  being  received  perfectly  when  the  boat 
was  100  miles  distant.  The  Philadelphia  is  equipped  with  Mar- 
coni apparatus,  and  the  boat  was  overheard  calling  up  the  Babylon 
station,  and  later  the  Sagaponack  station.  On  several  occasions 
the  Coney  Island  De  Forest  operators  have  listened  to  the  Saga- 
ponack station  calls,  over  a  distance  of  80  miles.  The  remarkable 
part  of  this  reception  is  that  no  transformer,  "jigger"  or  tuning 
device  whatever  was  used  at  the  Coney  Island  station,  merely  the 
simple  aerial  conductor,  consisting  of  two  stranded  copper  cables 
210  feet  in  height.  As  far  as  known,  20  to  35  miles  has  been  the 
greatest  distance  recorded  for  successful  transmission  without  a 
"jigger"  in  connection  with  the  receiver,  and  the  fact  that  these 
messages  were  received  so  successfully  without  this  adjunct  speaks 
well  for  the  extreme  sensitiveness  and  reliability  of  the  De  Forest 
"responder,"  or  anti-coherer. 


wireless  telegraph  apparatus. 

While  the  steamship  Deutschland  is  in  dock  at  Hoboken  daily 
communication  is  maintained  with  the  De  Forest  s  ation  on  tVe 
roof  of  the  Chesebrough  Building,  No.  17  State  Street,  New  York 
City,  notwithstanding  the  miles  of  metal  warehouses,  steel-frame 
buildings  and  shipping  lying  between.  This  was  not,  however, 
possible  until  the  De  Forest  "responder"  replaced  the  regular  co- 
herer on  the  Deutschland  station. 

The  Providence  Journal  has  decided  to  establish  wireless  tele- 
graph communication  between  Block  Island  and  Newport.  The 
cable  connecting  the  island  has  worked  very  unsatisfactorily  for  a 
long  time,  and  the  Journal  estimates  that,  as  a  news-getting  agency, 


as  well  as  a  commercial  carrier,  and  as  affording  an  excellent  shore 
station  for  communication  with  passing  vessels,  the  Block  Island 
wireless  plant  will  be  a  good  investment  De  Forest  wireless  ap- 
paratus will  be  employed  throughout.  As  there  is  no  electric  power 
at  either  point,  the  alternating  current  required  by  the  De  Forest 
transmitter  will  be  generated  by  a  2j/l-hp  Secor  kerosene  engine  at 
each  station,  driving  a  special  60-cycle  generator.  The  outfits  arc 
identical,  in  fact,  with  those  which  the  United  States  Signal  Corps 
used  so  successfully  during  the   war  manoeuvres  last  la\\. 

The  fishing  steamer  "J.  S.  Warden,"  which  leaves  this  port  for 
deep-sea  fishing,  now  carries  a  De  Forest  wireless  telegraph  outfit, 
and  the  fishermen  are  kept  in  constant  touch  with  the  Coney  Island 
station.  As  New  York  business  men  frequently  take  a  day's  outing 
on  board,  it  has  become  the  custom  to  send  out  stock  quotations, 
keeping  those  interested  in  touch  with  the  market.  This  has  been 
fou  id  to  be  an  attractive  feature.  The  Government  stations  at 
Fort  Wadsworth,  S.  I.,  and  Fort  Hancock,  Sandy  Hook,  have  been 
completed  and  turned  over  to  the  United  States  Signal  Corps  by 
the  De  Forest  Company.  Colonel  H.  C.  Dunwoody,  Chief  Signal 
Officer,  Department  of  the  East,  who  has  felt  a  keen  interest  in  the 
plan  to  replace  the  faulty  cable  between  the  forts,  and  who  was 
largely  instrumental  in  bringing  about  this  improvement,  has  charge 
of  the  two  wireless  telegraph  stations. 


New  Desk  Telephone  Bracket. 


A  neat  and  convenient  form  of  desk  telephone  bracket  has 
been  put  upon  the  market  by  the  De  Veau  Telephone  Manufac- 
turing Company,  of  27  Rose  Street,  New  York  City.  It  is  made 
to  fit  on  desks  as  shown  in  the  cut,  or  so  that  it  may  be  at- 
tached to  the  under  side  of  the  projecting  desk  board.  It  is  fur- 
nished either  in  oxidized  copper  or  in  full  polished  nickel.  It  is 
so  arranged  that  it  will  adjust  to  any  size  desk  base  and  hold  it 
firmly,  owing  to  the  bracket  having  adjusting  screws.  After 
the  desk  set  is  placed  in  the  holder  and  tightened  up,  there  is 
a  thumb  screw  that  takes  up  all  play  and  holds  the  desk  set 
firmly.    All  three  lugs  are  adjustable.    The  bracket  also  permits 


telephone  bracket  attached  to  desk. 

of  the  desk  set  being  swung  completely  around  against  the 
side  of  the  desk.  When  the  desk  set  is  not  in  use  it  has  a  de- 
cided advantage,  of  not  taking  up  any  desk  room  and  being  entirely 
out  of  the  way. 

The  bracket  is  formed  of  two  separate  arms,  insuring  great 
strength.  The  hinge  base  is  made  very  wide,  insuring  a  long 
bearing  for  the  pin.  This  bracket  will  absolutely  not  work 
loose,  rattle  or  shake.  It  is  not  made  of  malleable  iron,  so  that 
it  will  not  break,  but  on  the  contrary  is  very  tough.  It  is  fitted 
with  cord  eyelets  which  prevent  the  cord  from  getting  twisted  or 
tangled  up. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Towards  the  close  of 
the  week  time  money  was  decidedly  easier,  being  offered  on 
Friday  as  low  as  s'/j  per  cent  for  cix  months.  The  rates  are  6 
per  cent  for  sixty  to  ninety  days,  and  SJ/4  a  6  per  cent  for  four, 

five  an'*     ■ -thB.    The  stock  market  was  stronger  and  fairly 

active,  c   sentiment   being  much  relieved   by  the   an- 

nounce:..  ...  .....i  in  case  of  stringency  in  money  the  New  York 

b.ink.i  would  furnish  a  pool  of  $50,000,000.  The  announcement 
♦hat  th'  •  ■•  ■•-''  States  Steel  Corporatioi  had  acquired  the  Union 
Steel    <  a   very   valuable   property — accounts,   in   part, 

for  the  .ible  improvement  in  the  steel  stocks.  Amalga- 
mated Copper  was  rather  quiet,  although  in  common  with  most 
of  the  other  industrials,  it  shared  to  a  certain  extent  in  the  stock 
market's  advance.  Tractions  were  also  favorably  aflFccted,  and 
all  closed  with  substantial  net  gains.  Brooklyn  Rapid  Transit 
cloned  at  64^4,  after  falling  to  59)^ — a  net  gain  of  2^  points. 
Metropolitan  Street  Railway  made  a  net  gain  of  2}i  points, 
clo-iing  at  1.1944  .which  was  'i  point  below  the  highest  quotation 
of  the  week.  Manhattan  made  a  gain  of  2%  points,  closing  at 
I46fi.  The  electrics,  with  the  single  exception  of  Westinghouse, 
closed  on  the  upward  turn.  General  Electric  making  a  net  gain 
of  3)4  points,  closing  at  176  cx-div.  Westinghouse  common 
closed  at  193,  which  is  a  net  loss  of  3  points,  and  Western  Union 
at  87^^,  a  net  gain  of  J^  point.  There  was  a  good  amount  of 
trading  in  .ill  the  electrics  and  tractions.  American  District 
Telegr.  '  at  .l6j/$,  being  2  points  below  the  last  quota- 

tion.    I  ire  the  closing  quotations  of  December  22: 

NKW  VOHK. 
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BOSTON  INTEREST  IN  TELEPHONY.-With  regard 
to  the  continuing  inlereM  of  Boston  in  the  telephone  industry. 
the  Boston  News  Bureau  says:  Boston  National  banks  and  Bos- 
ton trust  companies  were  never  stronger  than  to-day,  their  loans 
were  never  before  in  so  impregnable  a  Mtnation,  their  deposits 
never  so  well  protected  Boston  may  not  have  expanded  as  have 
Nrw  \ork.  Pittsburg.  Cleveland  and  Canada  the  past  five  years, 
but  she  has  solidified  in  a  most  unprecedented  manner.  She  has 
kepi  her  Bell  Telephone  and  her  Calumet  &  Hecia  shares  as  as- 
sured banks  of  wealth  for  ye.ir.  to  come.  She  has  sold  her 
Montana  to  the  Amalgamated  at  $500  per  share,  she  has  .sold  her 
Chicago.  Burlington  i\  Quincy  at  $200  for  the  strongest  mortgage 
upon  the  northwestern  prosperity  she  should  get.  she  has  recov- 
ered millions  by  the  rise  of  Atchison  and  exchanged  her  common 
shares  for  preferred  and  bonds.  New  England  has  parted  with 
the  matUKement  of  Union  Pacific,  which  its  capital  and  enter- 
prise originally  constructed,  but  she  has  still  verv  many  millions 
to  shoxv  from  Union  Pacific  investments.  She  has  likewise  recov- 
ered many  millions  more  in  General  Electric.  Westinghouse  and 
other  electrical  enterprises.  She  has  sold  her  Boston  &  Albany 
for  a  practical  guarantee  at  the  highest  price  and  at  increased 


returns  over  previous  dividends.  She  has  accepted  guarantees 
upon  her  Old  Colony,  her  Providence  and  her  Fitchburg  Rail- 
road shares,  garnered  millions  from  Alton  and  from  her  North- 
western Railroad  shares;  has  sold  her  Canadian  coal  and  iron  in- 
terests at  profitable  prices  to  her  aspiring  northern  neighbor, 
solidified  her  electric  railway  systems  in  and  around  Boston  and 
now  rests  financially  with  only  two  problems  to  solve,  the  solidi- 
fication of  her  local  gas  interests  and  the  developments  of  the 
telephone  field  of  the  country.  The  latter  should  be  field  enough 
for  the  investment  of  one  city,  and  no  other  city  can  show  in 
its  possession  an  investment  field  the  equal  of  the  telephone,  for 
solid  and  sure,  although  moderate,  returns.  New  England  may 
well  sell  her  railroad,  her  electrical  and  her  coal  interests  at 
the  present  high  prices  and  keep  the  telephone  field  as  capable 
of  almost  limitless  scientific  expansion. 

CONSOL.  LAKE  SUPERIOR  CO.  appears  to  have  been  in 
some  unexplained  trouble  which  caused  a  heavy  decline  in  its 
stock  last  week  in  Philadelphia,  with  the  result  of  deferring  the 
regularly  declared  dividend  of  i^  per  cent.,  and  the  floating  of  a 
loan  of  nearly  $2,0000,000,  in  large  part  through  Speyer  &  Co.  and 
the  Morton  Trust  Company,  of  New  Y'-'rK.  The  company  is  the 
result  of  the  merger  in  1901  of  the  American  Lake  Superior  Com- 
pany :.nd  the  Ontario  Lake  Superior  Company.  Its  authorized 
capital  is  $82,000,000  common  and  $35,000,000  preferred  7  per  cent, 
stocks.  Of  the  common  $67,000,000  is  outstanding  and  of  the  pre- 
ferred $27,000,000.  The  company  owns  the  Lake  Superior  Power 
Company,  which  operates  a  20,000  hp.  plant  at  Sault  Ste.  Marie, 
Ont.,  and  the  Michigan  Lake  Superior  Power  Company,  operat- 
ing a  60,000  hp.  power  plant  at  Sault  Ste.  Marie,  Mich.,  noted  in 
these  pages  recently.  It  also  owns  the  following  additional  prop- 
erties: The  "Gertrude"  nickel  mines,  in  the  Sudbury  nickel  range, 
Canada,  from  which  a  nickel  steel  is  made  that  is  taken,  up  to  250 
tons  daily,  by  the  Krupp  Gun  Works,  under  a  five-year  contract; 
the  "Helen"  iron  mine,  in  which  are  said  to  be  30,000,000  tons  of 
iron;  a  contract  with  the  Province  of  Ontario,  by  which  the  com- 
pany became  the  owner  of  a  grant  of  timber  equivalent  to  1,000 
square  miles  of  virgin  forests;  the  Tagona  Water  and  Light  Com- 
pany, supplying  water  and  light  to  the  town  of  Sault  Ste.  Marie, 
Ont.;  the  Algoma  Central  Railway  Company,  the  Algoma  Central 
Steamship  Company,  the  Algoma  Central  Telegraph  lines,  the  Al- 
goma Commercial  Company,  and  the  big  Algoma  steel  plant.  So 
far  as  can  be  seen,  the  company  has  excellent  assets  and  good 
prospects. 

NEW  JERSEY  INTER-STATE  ROAD.— The  Inter-State 
Railways  Company,  with  an  authorized  capitalization  of  $10,000,- 
000,  has  obtained  a  charter  from  the  State  of  New  Jersey.  The 
new  company  is  to  merge  all  the  street  railways  in  the  State  and 
to  operate  a  fast  electric  line  between  New  York  and  Philadelphia. 
It  is  also  rumored  that  the  Pennsylvania  Railroad  is  behind  the 
company  in  an  effort  to  prevent  its  lines  being  paralleled  by  an 
electric  line  or  to  control  the  electric  line  when  it  is  in  operation. 
Another  rumor  has  it  that  the  Pennsylvania  organized  the  com- 
pany in  connection  with  its  New  York  tunnel  plans.  Other  ru- 
mors connect  the  company  with  the  operation  of  the  trolley  tun- 
nel under  the  Hudson.  None  of  these  can  be  verified  nor  can 
any  line  be  obtained  as  to  the  promoters.  The  incorporators  of 
record  are  Frank  B.  House!,  William  F.  Eidel  and  George  B. 
Martin. 

EVERETT-MOORE  TELEPHONE.— It  is  stated  that  the 
end  of  the  year  will  see  the  street  railway  aflFairs  of  the  Everett- 
Moore  syndicate  straightened  out.  but  that  their  Federal  Tele- 
phone Company's  matter  is  still  unfinanced.  The  company  owes 
between  $3,000,000  and  $4,000,000.  and  has  about  $7,000,000  par 
value  in  stock  and  bonds  in  sixteen  telephone  companies.  It  is 
thought  that  the  Federal's  equity  over  and  above  its  debts  is 
about  $t. 000.000  and  can  be  materially  increased  by  developing 
subsidiary  companies.  This  company  will  be  financed  by  a  bond 
issue  against  the  assets  of  the  Federal,  the  bonds  to  be  taken 
by  the  Fvcrett-Moore  syndicate  and  by  some  of  the  larger  credi- 
tors. The  syndicate  will  put  between  $500,000  and  $750,000  in 
new  money  in  the  proposition  for  the  purpose  of  development 
work. 

MARYLAND  TELEPHONE.— Negotiations  are  said  to  be 
pending  for  the  acquisition  of  the  Maryland  Telephone  Company 
by  the  same  syndicate  which  recently  purchased  the  stock  of  the 
United  Electric  Light  and  Power  Company,  of  Baltimore. 
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DIVIDENDS.— The  Westinghouse  Machine  Company  has  an-  CHICAGO  STREET  RAILWAY  MERGER— It  is  reported 
nounced  an  increase  in  the  annual  dividend  rate  from  6  to  10  per  that  a  new  move  by  the  street  companies  of  Chicago  is  proposed 
cent.  Ihe  Westinghouse  Air  Brake  Company  has  declared  the  reg-  to  avoid  the  renewal  of  their  franchises  and  to  overcome  the 
ular  quarterly  dividend  of  2^  per  cent.,  and  an  extra  one  of  3^4  per  twenty-year  limitation.  The  idea  is  said  to  be  to  brin^'  about  a 
cent.,  payable  January  10.  The  directors  of  Hall  Signal  Company  have  merger  of  all  the  street  railway  lines  of  the  city  by  lease  or 
declared  the  regular  quarterly  dividend  of  i^  per  cent,  on  the  com-  otherwise,  and  operate  them  under  the  protecting  privileges  of 
TuuM^^^,  u-  ""^""^  ^'  ^"'^^^  ^°^^'"  ^  Transportation  Company,  the  Chicago  General  Railway  Company's  charter,  which  still  has 
of  Fhiladelphia,  declared  a  dividend  of  $1  per  share,  payable  January  forty  years  to  run.  This  plan  was  brought  to  light  in  connec- 
20.  The  directors  of  Metropolitan  Street  Railway,  of  New  York,  tion  with  a  legal  opinion  on  the  subject  by  John  N.  Jewett,  an 
have  declared  the  regular  quarterly  dividend  of  i^  per  cent.,  payable  attorney,  and  one  of  the  best  known  authorities  on  railway  cor- 
January  15,  from  the  rent  guaranteed  by  the  Interurban  Street  Rail-  poration  matters.  Other  lawyers  o»  high  standing  are  said  to 
way  under  the  lease.  The  directors  of  the  Otis  Elevator  Company  have  coincided  with  the  opinion  of  Mr.  Jewett  that  renewal  of 
have  declared  the  regular  quarterly  dividend  of  iH  per  cent,  on  the  the  franchises  was  not  absolutely  necessary. 
^'/S!-?^  ^,^°u-^'  P^y^ble  January  15.  The  Bell  Telephone  Company,  TROLLEY  RECEIVERSHIP.-At  Kingston,  N.  Y.,  on  De- 
ot  Philadelphia,  has  declared  a  dividend  of  2  per  cent.,  payable  Jan-  cember  20,  on  the  application  of  Assemblyman  John  Hill  Mor- 
uary  24,  as  registered  January  17.  The  directors  of  the  American  gan,  of  Brooklyn,  Justice  Belts,  in  the  Supreme  Court,  appoint- 
1  elegraph  &  1  elephone  Company  have  declared  a  regular  quarterly  ed  Joseph  A.  Duffy,  of  New  York  City,  receiver  for  the  New 
dividend  of  iy2  per  cent,  and  an  extra  of  ^  per  cent.  In  Philadel-  Paltz  and  Poughkeepsie  Traction  Company,  in  an  action  brought 
phia  the  directors  of  the  Electric  Storage  Battery  Company  have  against  it  by  the  Franklin  Trust  Company,  of  Brooklyn,  to  fore- 
declared  the  regular  quarterly  dividend  of  1%  per  cent,  on  the  close  a  mortgage.  The  receiver's  bond  was  fixed  at  $40,000 
preferred  stock  and  ili  per  cent  on  the  common  stock,  payable  The  traction  company  operates  an  electric  road  which  crosses 
January  2.    The  regular  quarterly  dividend  at  the  rate  of  sVz  per  cent.  the  Poughkeepsie  Bridge. 

per  annum   has   been    declared   by    the    Cincinnati    Street   Railway  FORECLOSE     ON     DETROiT    TELEPHONE     COMPANY. 

hZTJi.rJ^  tl.           T  °^  '^'   North    Chicago    Street   Railroad  _The    Central     Trust    Company,     of    New     York,     which     holds 

^We  T.n!/rvT^T^^•  T^^  ^    ''^'^    ^^^'^^^^    o"    the    property    of    the    Detroit    Telephone 

fr^V  ro"n7    1^-        ^     1       .'T  °^  '^'  Cincinnati  Gas  &  Elec-  Company,  to  secure  an  issue  of  $600,000  worth  of  bonds  issued 

per  cenr                             '              '^^          quarterly  dividend  of  i  by  the  telephone  company  on  JunV23.  1896,  has,  according  to  a 

Aurxrc'TT^TsxT  TTTVTT/-.-KT      T-  dispatch    from    Detroit,    filed    a    bill    in    chancery    in    the    United 

WEbiEKN  UNION.— The  Western  Union  Telegraph  Co.  is-  States  Circuit  Court  seeking  to  foreclose  the  mortgage,  alleging 

sues  the  following  statement  for  the  quarter  ended  Dec.  31,  the  default  of  interest.     The  Detroit  company  is  alleged  to  be  in- 

figures  for  the  current  year  being  partly  estimated,  while  those  solvent. 

of  1901  are  actual:  PROVIDENCE  (R.  I.)  LIGHTING.— The  consolidation  of  the 
T,T  ,  c  ^^°^"  <K  o^o^-  o  T  ^  Jf^"  Providence  Gas  Company  and  the  Narragansett  Electric  Light  Cora- 
Net  revenue $2,100,000       $1,858,318     Inc.        $241,682  pany  by  the  Rhode  Island  Company,  controlled  by  the  Widener-Elkins 

Bond  interest ^52,55o     2.44,000     Inc.             8,550  syndicate,    of    Philadelphia,    is    reported    still    under    consideration. 

T,   ,                                  ^    n                 *^r.x             ^  Nearly  .'65,000,000  is  involvd.    The  syndicate  now  controls  nearly  all 

T,.^.^!^"f   $i>847,450      $1,614,318     Inc.        $233,132  the  traction  companies  within  sixteen  miles  of  Providence. 

Dividend   1,217,010         1,217,010  

Surplus  $630,440         $397,308     Inc.       $233,132  ^^                                'IT              11* 

Previous  surplus 11,528,617        9,812,557     Inc.       1,716,060  V^OlTimCrClS,!       IntClllPfCnCC 

Total  surplus $12,159,057     $10,209,865     Inc.     $1,949,192  

The  actual  returns  for  the  Sept.  30  quarter  were:  Net  revenue,  THE  WEEK  IN  TRADE.— Reports  of  trade  received  by  the 
$2,247,174;  bond  interest,  $252,550;  balance,  $1,994,624;  dividends,  mercantile  agencies  are  of  highly  favorable  character.  Whole- 
$1,217,010;  surplus,  $777,614;  previous  surplus,  $10,751,003;  total  sale  trade  seems  to  be  taking  on  a  quieter  aspect  as  the  stock- 
surplus,  $11,528,617.  The  executive  committee  has  recommended  taking  season  approaches.  In  retail  lines,  it  is  noted  that  holi- 
the  declaration  of  the  regular  quarterly  dividend  of  !%■  per  cent.,  day-buying  is  for  a  rather  more  expensive  grade  of  goods  than 
payable  Jan.  15.  ordinarily     experienced.       "There     are,     of     course,"     says     Brad- 

CONN.  RAILWAY  AND  LIGHTING. — The  Connecticut  Rail-  street's,  "some  drawbacks,  such  as  unsettled  weather  or  bad 
way  &  Lighting  Company  reports  for  the  fiscal  year  ended  June  30  roads  at  the  South,  the  coal  shortage  at  the  East,  and  the  con- 
as  follows:  Gross  income  from  railway,  $1,113,  778;  electric,  $279,136;  tinuance  of  the  railway  congestion  at  the  West,  affecting  the 
gas,  $204,470;  total  gross  income,  $1,615,384;  operating  expenses  for  movement  of  coke,  bituminous  coal,  and  general  freight,  but, 
railway,  $616,723;  electric,  $188,938,  and  gas,  $130,639;  total  ex-  taken  as  a  whole,  the  mercantile  community  contemplates  the 
penses,  $936,301;  net  earnings,  $679,083;  taxes  and  miscellaneous  in-  approach  of  the  end  of  the  year  with  complacency  and  satisfac- 
terest,  $107,180;  net  applicable  to  bond  interest,  $571,903;  interest  on  tion."  Railway  earnings  thus  far  reported  for  December  ex- 
funded  debt,  $426,556;  balance,  $145,347;  less  extraordinary  ex-  ceed  last  year's  by  4.2  per  cent,  and  those  of  1900  by  10.4  per 
penses  incurred  in  betterments  to  lines,  cars,  and  plants,  $57,534;  cent.  The  iron  trade  presents  a  quiet  surface,  but  some  impor- 
surplus,  $87,813.  Secretary  and  Treasurer  Lewis  Lillie  says  that  the  tant  changes  are  taking  place.  "The  passing  of  control  of  large 
railway  department  receipts  of  the  year  show  an  increase  of  8.5  independent  mills  i  ^o  the  hands  of  the  Morgan  interest  unques- 
per  cent,  over  the  corresponding  period  of  the  year  previous.  The  tionably  makes  for  stability  in  the  department  of  wire,  tin- 
proposed  extensions'  planned  by  the  company  will  make  about  27  plate  and  sheets,"  says  Bradstreet's.  Very  heavy  buying  of  cars 
miles  of  new  track,  with  turn-outs,  for  developing  new  territory,  and  other  rolling  stock  for  the  new  year  is  in  evidence,  and 
which  it  is  expected  will  very  materially  increase  the  gross  re-  liberal  orders  for  plates,  wires  and  structural  materials  for  1903 
ceipts  and  net  earnings  of  the  company.  The  increase  in  electric  sales  delivery  are  also  noted.  Practically  the  entire  rail  output  of 
shows  10.6  per  cent,  over  the  previous  year.  The  increase  in  gas  the  country  for  next  year  is  already  sold,  and  new  business  and 
sales  shows  16  per  cent,  over  the  year  ended  June  30,  1901.  The  urgent  buyers  are  compelled  to  go  abroad.  In  copper  there  was 
company  is  operated  under  the  management  of  the  United  Gas  Im-  an  effort  to  create  the  impression  that  prices  had  advanced,  but 
provement  Company,  of  Philadelphia.  actual  conditions  do  not  warrai.^  the  acknowledgment  that  such 

AMERICAN   RAILWAYS   BONDS.— It  is  announced  from  was  the  fact.    Lake  is  quoted  on  the  Metal  Exchange  at  11.65c.; 

Philadelphia    that    Messrs.    Bioren    &    Co.    and    Messrs.    E.    a  electrolytic    and    casting    stock,    11.45c.,    and    Standard,    10.75c. 

Miller  &  Co.  have  exercised  their  option  of  purchase  of  the  re-  There  was  practically  no  business  transacted  on  the  New  York 

maining  $700,000  of  the  American  Railways  Company  convertible  Exchange.     The  business  failures  for  the  week  ending  Decem- 

5  per  cent  gold  bonds.    These  bonds  were  offered  for  subscrip-  ber  i3,  as  reported  by  Bradstrcefs,  aggregated  225,  as  against  236 

tion  by  them  to  banks  and  bankers  in  the  city  and  elsewhere,  the  week  previous,  and  262  the  corresponding  week  last  year, 

which  subscriptions,  closing  on  the  morning  of  the  20th  inst.,  very  LONG    ISLAND    FIRE    ALARMS. — The    criticism    which    the 

largely  exceeded  the  amount  of  the  bonds  offered.     In  view  of  Queens  County  Grand  Jury  passed  upon  Fire  Commissioner  Sturgis 

the  existing  conditions  in  the  money  market,  the  ease  with  which  last  June,  after  the  disastrous  fire  at  Rockaway  Beach,  has  -tirred  him 

these  bonds   were  placed  is  surprising.     The  proceeds  of  the  sale  to  action  and  he  is  pushing  along  the  fire  alarm  system  in  the  borough 

of  this  loan  will  pay  off  the  existing  indebtedness  of  the  Ameri-  of  Queens  with  rapidity.     Thirty-five  boxes  will  be  installed  in  the 

can  Railways   Company,  which  was  incurred  by  reason  of  the  Woodhaven  district  at  once  and  a  like  number  in  Ozone  Park  and 

construction   of  the   Chicago    &  Joliet    Electric   Railway   Com-  Aqueduct.     Though  $47,000  had  been  appropriated  for  the  purpose, 

pany.    This  road  is  already  showing  a  profitable  return  upon  its  the  Fire  Department  made  no  effort  to  equip  the  borough  with  a 

construction  cost.  fire  alarm  telegraph  system  until  the  Grand  Jury  took  up  the  matter. 
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I  I  vvi.  r  I  -PARKER  MOTORS  FOR  BREWERY.— The  El 
V.  -trie  Company,  of  Cleveland,  Ohio,  through  the 

N  ,s:eering  Company,  has  just  been  awarded  a  con- 
tract for  two  generators  and  several  motors  intended  to  be  in 
•tailed  lor  light  and  power  purposes  in  Ebhling's  brewery,  I56fh 
Street  and  Amsterdam  Avenue,  New  York  City.  The  equip- 
ment will  consist  of  two  generators,  each  of  62j^  kw,  275  r.  p.  m. 
'I  licy  will  be  direct  connected  to  13-inrh  by  12-inch  tandem  com- 
pound cngmes,  to  be  supplied  by  the  Buffalo  Forge  Company, 
whose  New  York  address  is  39-41  Cortlandt  Street.  The  motors 
will  be  ten  in  number,  aggregating  in  all  97  hp.  There  will  be 
one  of  20  hp.  650  r.  p.  m. ;  one  of  15  hp,  675  r.  p.  m. ;  four  of  10  hp, 
7V>  r  I-  111  .  two  of  7J/J  hp,  825  r.  p.  m.;  one  of  5  hp,  1,500  r.  p.  m., 
ar  .■  hp,  1,700  r.  p.  m.  The  Elwell-Parker  Company  will 
ai  1  one  60-kw,  275-r.  p.  m.  dynamo  for  direct  connection 
lo  a  New  York  Safety  engine,  and  a  40-kw,  275-r.  p.  m.  dynamo 
to  be  coupled  to  New  York  Safety  engine  for  the  Ivy  Courts 
Realty  Company,  210  West  107th  Street,  New  York  City.  This 
outfit   will  be  used  for  lighting  purposes. 

HAINES  &  NOYES  COMPANY.— Announcement  is  made  thai 

th'  "  ,Sl-  Noyes  Company,  of  Chicago,  has  become  affiliated  with 

t)  .  Seeley  Company,  telephone  manufacturer,  Boston,  Mass. 

1  •  i.iiiKS  &  Noyes  Company  will  in  the  future  be  the  Western 
'i'-;  i:t;nent  of  Couch  &  Seeley,  with  offices  in  Chicago.  All  prices 
will  be  f.o.b.  Chicago  for  Western  selling,  and  a  large  stock  will  bt- 
<-.irried  in  that  city.  The.  Couch  &  Seeley  Company  is  the  largest 
and  oldest  independent  telephone  manufacturing  company  in  the  East, 
»nd  its  .ipparatut  is  too  well  known  to  comment  upon.  The  Haines 
&  Noyes  Company  has  been  in  existence  but  a  little  over  two  years, 
but  it  has  built  up  a  large  business  and  has  become  well  known 
throughout  the  telephone  trade.  All  communications  or  orders  from 
the  West,  including  the  Western  part  of  Canada  and  Mexico,  will 
br  directed  to  the  Haines  &  Noyes  Company,  Western  department  of 
thr  Couch  h  Seeley  Company.  153-157  South  Jefferson  Street,  Chi- 
cago, while  all  communications  and  orders  in  the  East  should  be 
directed  to  Ihe  Couch  &  Seeley  Company,  Boston.  Mass.  This  affilia- 
tion should  prove  a  strong  and  important  factor  in  the  independent 
telephone  field. 

MEAD  MACHINERY  FOR  WESTERN  PLANTS— John 
A.  Mead  &  Co.,  of  Rutland.  Vt.,  whose  New  York  office's  arc  in 
the  Bowling  Green  Building,  have  taken  a  second  contract  for 
the  installation  of  coal  and  ash  handling  machinery  in  the  South 
Chicago  plant  of  the  Commonwealth  Electric  Company,  of  Chi- 
CAgo.  for  which  concern  Sargent  &  Lundy,  of  Chicago,  act  as 
eonsultiuR  engineers  The  contract  calls  for  two  equipments, 
each  capable  of  handling  70  Ions  an  hour.  This  machinery  is  to 
be  used  in  connection  with  the  second  and  third  units,  which 
the  Commonwealth  people  are  about  to  jnit  in.  The  plant  before 
completion  will  have  fourteen  units  in  all.  The  Mead  Com- 
pany has  aUo  taken  a  contract  from  the  Cincinnati  Gas  and 
Electric  Company,  which  is  considerably  adding  to  its  equip- 
ment for  coal  and  ash  handling  machinery  to  take  care  of  45 
tons  of  material  ho\irly.  The  additional  boiler  equipment  has 
been  ordered  from  the  Sterling  Company.  Sargent  &  I.undy 
•re  the  consulting  experts  also  for  the  Cincinnati  plant. 

ST.  LOUIS  CONTRACTS  AWARDED.— At  a  special  meet- 
ing of  the  committee  on  the  president's  department  of  the  Board 
of  Public  Imjirovrments.  held  last  week,  contracts  were  awarded 
for  the  inMallation  of  electric  lighting  plants  at  the  City  Hall 
and  Insane  Asylum  The  Westinghousc  Electric  &  Manufac- 
turing Company  pot  the  contract  for  the  lighting  .ipparatus  at 
the  City  Hall  and  the  Chuse  Engine  Manufacturing  Company 
tot  the  contract  for  the  engines  at  the  City  Hall.  Their  bids 
Were  $12,750  and   $13.45.V  respectively.     The   contract    for   the 


condujia  at  the  City  Hail  was  awarded  to  the  Abbott-Gamble 
Construction  Company,  whose  bid  was  $4,900.  TKe  contract  for 
the  electrical  apparatus  to  be  used  at  the  Insane  Asylum  was 
awarded  to  the  Frank  Adams  Electrical  Company,  whose  bid 
was  $5,689,  and  the  contract  for  the  engines  at  the  same  place 
was  awarded  to  Brownell  &  Co.,  of  Dayton,  Ohio,  whose  bid  on 
that  work  was  $3,330-40. 

SOME  BUCKEYE  ENGINE  ORDERS.— The  Buckeye  Engine 
G..nipany,  of  Salcni,  Ohio,  through  its  New  York  manager,  Mr.  Paul 
Higc-Iow,  has  secured  within  the  past  few  days  a  number  of  sub- 
stantial contracts  for  engines  to  be  used  in  lighting,  power  and  gen- 
eral industrial  plants  throughout  the  country.  The  Binghamton 
(N,  Y.)  Light,  Heat  &  Power  Company  has  ordered  a  Buckeye  simple 
engine  for  direct  connection  to  a  350-kw  General  Electric  gen- 
erator. This  outfit  will  be  utilized  for  lighting  purposes.  The  E.  M. 
Brown  Paper  Company,  of  Rock  City  Falls,  N.  Y.,  has  requisitioned 
for  a  125-hp  simple  engine  to  be  belted  to  a  generator  for  lighting 
use.  A  similar  engine  to  be  used  for  a  like  purpose  has  been  ordered 
by  Bernhard  Meiners,  Erie  Basin,  Brooklyn,  N.  Y.  The  Danbury  & 
Bethel  Power  Company,  of  Daabury,  Conn.,  has  called  for  a  300-hp 
Buckeye  cross  compound  engine  for  direct  connection  for  power 
purposes,  to  a  generator  of  200  kw  capacity. 

BALL  ENGINE  ORDERS.— The  McPherson  Water  &  Electric 
Works,  of  McPherson,  Kan.,  have  recently  purchased  from  the  Ball 
Engine  Company,  Erie,  Pa.,  a  125-hp  engine  arranged  for  direct 
connection  to  two  General  Electric  generators.  The  United  States 
Coal  Company,  Dillonvale,  Ohio,  is  installing  two  300-hp  Ball  engines, 
which  are  to  be  used  for  electric  mining.  The  Osgood  Light  Com- 
pany, Osgood,  Ind.,  has  recently  placed  in  operation  one  125-hp  direct- 
connected  engine  furnished  by  the  Ball  Engine  Company.  The 
.American  Car  Company,  St.  Louis,  Mo.,  has  recently  placed  in  opera- 
tion a  loo-hp  direct-connected  unit.  The  Ball  Engine  Company 
furnished  the  engine.  The  .\rkansas  &  Texas  Consolidated  Ice  & 
Coal  Company,  Marshall,  Texas,  has  recently  purchased  a  200-hp 
Ball  engine  for  electrical  purposes. 

THE  UNION  RAILWAY  COMPANY,  of  New  York  City,  is 
about  to  build  a  large  sub-station  at  West  Farms,  for  which  it  has 
purchased  from  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany a  large  amount  of  apparatus,  including  three  i,ooo-kw,  three- 
phase  rotary  converters,  with  starting  motors,  self-cooling,  oil-in- 
sulated transformers  and  alternating-current  and  direct-current 
switchboards.  The  transmission  will  be  at  6,300  volts  and  3,000  alter- 
nations. The  alternating-. urrent  switchboard  will  be  equipped  with 
the  new  Westinghouse  oil-break,  electrically-operated  switches.  The 
Bayard  Street  station  of  the  Metropolitan  Street  Railway  Company, 
of  New  York  City,  is  also  being  equipped  with  these  switches. 

SOME  PASS  &  SEYMOUR  EXPORT  ORDERS.— Pass  &  Sey- 
mour, of  Solvay,  N.  Y.,  through  its  New  York  manager,  Mr.  W. 
Brewster  Hull,  has  recently  succeeded  in  securing  several  fair-sized 
contracts  for  its  specialties  to  be  shipped  to  various  foreign  countries. 
An  order  has  been  obtained  through  the  Markt  &  Struller  Company, 
193-4  West  Street.  New  York  City,  for  a  considerable  number  of 
fusible  and  fuseless  rosettes  for  shipment  to  Mexico.  The  Western 
Electric  Company  lias  sent  in  a  large  order  for  sockets  and  rosettes 
to  go  to  Australia.  Among  large  domestic  orders  received  within 
the  last  few  days  is  one  for  several  big  transformer  cut-outs  to  be 
shipped  to  the  Kuhlmann  Electric  Company. 

CLEVELAND  ELECTRIC  PLANT  BEING  EXTENDED. 
— The  Cleveland  Electric  Illuminating  Company,  of  Cleveland, 
Ohio,  is  letting  contracts  for  a  large  extension  to  its  plant.  The 
orders  are  being  placed  through  Mr.  Robert  Grindsley,  the 
general  superintendent.  John  A.  Mead  &  Co.,  of  11  Broadway, 
New  York,  have  been  alotted  a  contract  for  coal  and  ash  ma- 
chinery capable  of  handling  70  tons  an  hour. 

TROLLEY  FOR  PORTUGUESE  AFRICA.— A  cable  dispatch 
from  London  says:  "Macartney,  McElroy  &  Co..  of  Ix)ndon,  have 
obtained  a  contract  for  the  construction  of  electric  tramwaj-s  at 
Lorenzo  Marques.  Portuguese  East  Africa.  The  value  of  the  contract 
is  $500,000."  It  IS  understood  that  American  apparatus  is  to  be 
supplied. 

CONTRACT  PENDING  FOR  CUBAN  ELECTRIC 
PLANT. —  H.  J.  Reilly,  the  consulting  engineer  of  Trinity  Place, 
New  York  City,  will  shortly  call  for  estimates  for  a  300-hp 
plant,  which  is  to  be  erected  in  Caniajuanti,  for  the  purpose  of 
lighting  that   Cuban   town. 

AFTER  BIG  JAPANESE  CONTRACTS.— The  American 
Trading  Company.  Broad  Exchange  Building,  Broad  Street,  is 
figuring  on  some  important  contracts  for  the  equipment  of  Jap- 
anese street  railway  and  lighting  systems. 

STUART-HOWl.AND  COMPANY.  Boston,  has  recently  taken 
the  exclusive  New  England  agency  for  the  line  of  electric  lighting 
specialties  manufactured  by  the  Geo.  Cutter  Company,  Chicago. 
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EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following  arc 
the  exports  of  electrical  materials  and  machinery  from  the  port  of 
New  York  for  the  week  ended  December  13:  Argentine  Republic — 
99  pkgs.  material,  $3,091 ;  33  pkgs.  machinery,  $1,305.  Brussels— i 
pkg.  material,  $5.  Brazil — 51  pkgs.  material,  $1,173;  4  pl<gs.  machin- 
ery, $326.  Bremen — i  pkg.  material,  $69.  British  East  Indies — 12 
pkgs.  material,  $751.  Berlin — 2  pkgs.  machinery,  $130;  i  pkg.  ma- 
terial, $150.  British  Possessions  in  Africa — 56  pkgs.  machinery, 
$6,021 ;  2  pkgs.  material,  $74.  British  Guiana — 42  pkgs.  material,  $786. 
Birkenhead — 295  pkgs.  material,  $900.  British  West  Indies — 8  pkgs. 
material,  $167.  Copenhagen — i  pkg.  machinery,  $162;  200  pkgs.  ma- 
terial, $150.  Central  America — 78  pkgs.  material,  $702;  11  pkgs.  ma- 
chinery, $1,277.  Cuba — 41  pkgs.  material,  $687.  Dutch  West  Indies 
— 8  pkgs.  material,  $142.  Genoa — i  pkg.  machinery,  $50;  16  pkgs. 
material,  $400.  Glasgow — 36  pkgs.  material,  $1,518;  41  pkgs.  ma- 
chinery, $9,950.  Hong  Kong — 9  pkgs.  material,  $132.  Hamburg — 16 
pkgs.  machinery,  $1,662;  277  pkgs.  machinery,  $8,812;  104  pkgs.  ma- 
terial, $10,939.  Havre — 19  pkgs.  material,  $567;  3  pkgs.  machinery, 
$610.  Japan — 106  pkgs.  material,  $9,724;  29  pkgs.  machinery,  $4,914. 
London — 150  pkgs.  machinery,  $3,770;  102  pkgs.  material,  $6,906. 
Liverpool — 223  pkgs.  machinery,  $15,977;  91  pkgs.  material,  $4,336. 
Leicester — i  pkg.  macliinery.  $227.  Mexico — 11  pkgs.  material,  $I49- 
Manchester — 49  pkgs.  machinery,  $3,434 ;  2  pkgs.  materiala,  $450. 
Newfoundland — 2  pkgs.  material,  $75.  Nova  Scotia — 15  pkgs.  ma- 
terial, $192;  2  pkgs.  machinery,  $112.  Philippine  Islands — 2  pkgs. 
material,  $291.  Rotterdam — 3  pkgs.  machinery,  $784.  Southampton — 
6  pkgs.  material,  $255.  Stockholm — i  pkg.  material,  $55.  San  Do- 
mingo— 22  pkgs.  material,  $403.  Uruguay — 18  pkgs.  material,  $304. 
U.  S.  Colombia — 24  pkgs.  material,  $876.  Venezuela — 2  pkgs.  ma- 
terial, $68. 

NEW  METHOD  OF  TREATING  COPPER  ORES.— A  process 
is  claimed  to  have  been  perfected  for  the  treating  of  copper  and  other 
sulphite  ores,  which,  according  to  experts,  will  bring  about  almost 
as  great  a  revolution  in  the  art  of  metallurgy  as  did  the  invention  of 
Bessemer  in  the  manufacture  of  steel.  It  will  permit  of  the  opening 
up  of  hundreds  of  low-grade  copper  mines  throughout  the  country, 
which  are  now  lying  dormant  because  of  the  hitherto  prohibitive  cost 
of  operation.  The  new  method  is  the  invention  of  former  Super- 
intendent Knox,  of  the  East  Pittsburg  Gas  Company,  controlled  by 
Mr.  George  Westinghouse.  Mr.  Knox  has  been  working  on  the 
system  for  some  years  past  at  the  instance  of  Mr.  Westinghouse, 
who  has  already,  it  is  said,  invested  over  $2,000,000  in  the  process 
and  in  the  acquisition  of  low-grade  mines  in  New  England  and  along 
the  Soo.  The  Kjiox  process  does  away  with  the  preliminary  roasting 
of  the  ores,  which  not  only  is  an  expensive  treatment,  but  one  which 
kills  all  vegetation  within  seven  or  eight  miles  of  the  smelters.  Patent 
papers  taken  out  describe  the  invention  as  a  method  for  separating 
copper  from  copper  matte,,  in  which  the  iron  and  other  metals  exist 
largely  as  sulphides,  which  consists  in  melting  the  matte  oxidizing 
iron  and  sulphur  of  the  matte  by  forcing  air  into  contact  therewith 
while  in  a  molten  state,  thereby  generating  heat  sufificient  to  maintain 
the  mass  in  a  molten  state,  causing  the  formation  of  iron  oxysul- 
phides  under  such  conditions  that  substantially  no  silicate  of  iron  is 
formed  and  in  separating  the  copper  therefrom  by  causing  it  to  re- 
main quiescent  a  sufificient  time  to  separate  by  gravity.  Extensive 
operations  are  now  being  conducted  under  the  supervision  of  Mr. 
Knox  at  Copper  Fields,  Vermont.  The  concentrates  are  being 
shipped  to  the  Westinghouse  Works. 

SOME  A.  D.  GRANGER  COMPANY  ORDERS.— The  A.  D. 
Granger  Company,  White  Building,  95  Liberty  Street,  has  been 
awarded  a  contract  for  three  li-inch  by  12-inch  horizontal  auto- 
matic Skinner  engines  for  direct  connection  to  so-kw  Crocker- 
Wheeler  generators,  which  are  to  be  installed  in  Church,  Dodge 
&  Co.'s  new  office  building  at  Troy,  N.  Y.  The  Granger  Com- 
pany has  also  taken  an  order  for  a  i6-inch  by  18-inch  Woodbury 
horizontal  automatic  engine  for  direct  connection  to  a  loo-kw 
General  Electric  generator,  and  for  a  i4j/^-inch  by  16-inch 
Woodbury  horizontal  automatic  engine  for  direct  connection  to 
a  75-kw  General  Electric  generator.  These  machines  are  to 
serve  for  light  and  power  purposes  in  the  Y.  M.  C.  A.  building. 
Twenty-third  Street,  New  York  City.  The  Hebrew  Orphan 
Asylum,  at  138th  Street  and  Amsterdam  Avenue,  New  York  City, 
is  to  be  installed  with  two  horizontal  automatic  Skinner  engines, 
one  12-inch  by  15-inch,  and  the  other  a  i4V2-inch  bv  15-inch  ore, 
direct  connected  to  50-kw  and  75-kw  General  Electric  genera- 
tors, respectively.  This  outfit  will  be  used  for  lighting  pur- 
poses. A  Woodbury  engine,  8  inches  by  12  inches,  has  been  or- 
dered for  direct  connection  to  an  Elwell-Parker  generator,  of 
25  kw  capacity,  for  light  and  power  use  in  the  plant  of  Scheuer 
&  Co.,  Paterson,  N.  J. 

EQUIPMENT  FOR  N.  J.  SILK  FACTORY.— The  North  Amer- 
ican Silk  Company,  of  West  New  York,  N.  J.,  has  just  placed  con- 
tracts for  equipment  which  will  be  employed  to  furnish  electric  light 
and  to  operate  looms  and  other  machinery.     A  37]^-kw  generator, 


325  r.p.ni.,  direct-connected  to  a  7-m.  by  y/2-\n.  by  lo-m.  tandem  com- 
pound engine  will  be  installed.  The  generator  will  be  built  by  the 
i_! well- Parker  Electric  Company,  of  Cleveland,  Ohio,  and  the  eng^e 
will  be  furnished  by  the  Buffalo  Forge  Company.  There  will  also 
be  three  Elwell-Parker  motors  of  yYt  hp  each,  825  r.p.m.,  and  one 
5-hp  motor,  900  r.p.m. 

STEAM  AND  ELECTRICAL  EQUIPMENT  COMPANY, 
of  Cone.stoga  Building,  Pittsburg,  report  the  sale  recently  of  a 
300-kw  street  railway  generator  direct  connected  to  a  16  by  30 
by  42  Wetherill  tandem  Corliss  engine,  one  24  by  42  Corliss  en- 
gine of  300  hp  and  one  72  by  16  steam  boiler,  Russell  make.  The 
company  are  now  representing  the  Cosmopolitan  steam  condenser, 
with  which  they  state  engines  are  being  operated  condensing  with 
less  consumption  of  water  even  than  was  needed  to  run  engines,  high 
pressure.    They  have  some  special  literature  on  the  subject. 

SOME  ROTH  MOTOR  ORDERS.— Roth  Bros.  &  Co,  of  Chi- 
cago, and  95-97  Liberty  Street,  New  York,  have  secured  a  contract 
for  seven  motors  to  be  installed  for  general  power  purposes  in  the 
silk  mills  at  Paterson,  N.  J.,  of  the  Benjamin  Eastwood  Company. 
There  will  be  one  lo-hp,  800  r.p.m.,  two  7H-hp,  1,250  r.p.m.,  two  5-hp, 
^.550  r.p.m.,  and  two  2-hp,  1,650-r.p.m.  machines.  An  order  has  also 
been  received  from  the  General  Manifold  Company,  of  Franklin, 
Pa.,  for  one  lo-hp,  800  r.p.m.,  two  5-hp,  900  r.p.m.,  and  four  2-hp, 
i,ioo-r.p.m.  motors  to  be  used  for  power. 

CARS  FOR  THE  RAPID  TRANSIT  SUBWAY.— Important 
contracts  for  cars  for  the  New  York  Rapid  Transit  Subway 
road  were  awarded  last  week.  Five  hundred  cars  have  been 
ordered  and  contracts  for  300  more  will  be  determined  on  short- 
ly. The  St.  Louis  Car  Company  got  a  contract  for  200,  and  the 
Wason  Manufacturing  Company,  of  Springfield,  Mass.;  the 
Jewett  Car  Company,  of  Newark,  Ohio,  and  the  John  Stephen- 
son Company,  of  Elizabeth,  N.  J.,  were  allotted  contracts  for 
the  building  of  100  cars  each. 

GASOLINE  ENGINE  LIGHTING  PLANT.— The  Northern  En- 
gineering Company  has  secured  a  contract  for  a  gasoline  engine  and 
dynamo  outfit,  with  switchboard,  etc.,  complete,  to  be  installed  for 
lighting  in  the  residence  of  Mrs.  G.  A.  Hobart,  widow  of  the  late 
Vice-President  Hobart,  at  Paterson,  N.  J.  The  plant  will  have  a 
capacitj'  for  100  lights.  The  engine  and  dynamo  will  be  built  by 
the  Merriam  Abbott  Company,  of  Cleveland,  Ohio. 

THE  NEW  YORK  CENTRAL  RAILROAD  has  made  a  con- 
tract with  the  General  Electric  Company  and  with  Westing- 
house, Church,  Kerr  &  Co.  for  the  installation  of  steam  engines 
and  alternating  current  generators  for  the  Weehawken  Station 
on  the  west  shore  of  the  Hudson  River,  opposite  New  York. 
The  company  is  expending  some  $50,000  on  its  electric  plant 
there. 

RAILS  AND  TIES  FOR  THE  SUBWAY.— The  Cambria 
Steel  Company,  of  Johnstown,  Pa.,  has  taken  a  contract  for 
3,750  tons  of  contact  rails  for  the  New  York  Subway.  One 
hundred  and  twenty  thousand  ties  have  been  ordered  from 
Robert  R.  Sizer  &  Co.,  Coffee  Exchange  Building,  New  York 
City. 

ELECTRO-PNEUMATIC  CONTROL.— A  Pittsburg  dis- 
patch states  that  the  Brooklyn  Elevated  Railway  has  awarded 
a  contract  to  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany to  equip  al  the  new  cars  with  the  Westinghouse  electro- 
pneumatic  multiple  unit  control. 

ST.  JOSEPH  RIVER  POWER.— Mr.  C.  R.  Chapin.  of  Chi- 
cago, has  secured  a  legal  decision  in  favor  of  his  rights  over 
power  from  the  St.  Joseph  River,  against  contestants  from  Ber- 
rien Springs.  Mr.  Chapin  has  already  spent  large  sums  on  the 
development  at  Berrien  Springs,  and  proposes  to  push  matters. 

NEW  SUBMARINE  BOATS.— Among  the  bills  introduced 
in  the  United  States  Senate  last  week  was  the  following:  By 
Senator  Piatt  (Conn.),  authorizing  the  construction  of  sab- 
marine  torpedo  boats,  cost  not  to  exceed  $1,000,000. 

SUPPLIES  FOR  JAPAN.— H.  Becker  &  Co.,  Curtis  Build- 
ing. South  William  Street,  New  York,  has  secured  a  large  order 
for  electrical  supplies  for  the  Tokio  Street  Railway  Company. 
The  General  Electric  Company  will  fill  the  order. 

WESTINGHOUSE  MICA  PLANT.— The  Westinghouse 
Electric  and  Manufacturing  Company  will,  it  ir  stated,  open  a 
plant  near  Detroit,  Mich.,  for  the  purpose  of  preparing  mica  for 
use  in  making  electrical  machinery. 

PITTSBURG  LAMP  DEAL.— The  entire  plant  and  business 
of  the  Pittsburg  Incandescent  Lamp  Company,  Pittsburgh,  has 
been  purchased  by  the  Pittsburg  Electric  Lamp  of  Company,  of 
Braddock,  Pa. 
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cy.  ILL— The  We*erB  Illinoi*  Telephone  Company  h*»  applied  for  a 
f  ranch  I M-  in  ihia  pUor. 

I.L-  The  PrJendahip  Telephone  Company  will  build  a  Ulephone 
.oni  to  Flanagan. 

ILL— A  telephone  line  from  thia  place  to  Lena  i*  projected, 
j'caxl  City,  '•  ir.trfe«led. 
.S,  ILL— The   1-.   K.   Bell  Telephone  Company  ha»  changed  Ita 
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to  I>«*plain««  Telephone  Company. 

I.— The  Si'"        '    '     "    -<  Company  has  been  incorportted  with  a 
.  by  \V.  K    :  A-  Abriicr  and  F.  A.  Warner. 

K,    ILL.— Irr     -SiiTuai    Telephone    Company,    of    Montgomery 
'r.  granted  a  franchi»e  by  the  board  of  KiperTiaora  to  build  iu 
ly. 

ILL— The    council    haa   granted   a    is-year    franchiae    to    the 
,,-,',,»    Trlcpbooc   and   Telegraph    Company,   a   branch   of   the 


IllinoU  Telephone  and  Telegraph  Company  haa  ap- 
ner  of  Public  Work*  for  a  permit  to  extend  iu  conduita 
)  of  the  Weat  Side,  which,  by  iu  ordinance,  it  if  permitted 
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-The    Nine-Mile    Telephone    Aaaociation,   of    Allen 
a   capital   itock   of    $10,000.     The   incorporator* 
Ule,  of  Ft.  Wayne;  T.  P.  Harbor,  of  Sheldon 
.Nine- Mile 

-The   DaiiT  Telephone  Company  of  Borden.  Clark   County. 
■    -  ;  ;tal  itock.     Among  the  incorporators  are: 

.M.  Cray.  Ch.irles  F.  Gray,  Benjamin  F. 
... ;._>cnberger.  all  of  Borden. 
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KOKOMO.  INI).— The  Bell  Telephone  Company  in  its  fight  against  the  local 
I,.,;,...  ',  '  '  '--■ 'r.ce  rates  to  so  cents  a  month.  The  home 
r,,..  nty  offer  a  j 5  cent  rate.     When  the  Bell 

t^,.  ,  SI  here  the  residence  rate  was  %2. 

I  INI) —The  proposition   to  debar   from  membership   in  the 

IbUj.  ;f    Telephone    Ass^Kiation   all    companies   granting    conces- 

aluni  ;r  a  "jtiKB  favor*  from  the  Hell  Telephone  Company  is  not  meeting 
with  f»»<ir  tt.  m  a  number  of  Indiana  cities.  These  cities  want  but  one  «ys- 
^m  an'l  wanl  ilist  lytirm  open  to  connection  with  all  outside  exchanges,  whether 
COfiHti.  ir>l  hy  thr  flell  or  indrpenrtent  companies. 

I  I  land   Telephone   Company   has   filed   suit 

In  '  kinir  for  an  injunction  against  the  city  to 

pf.  '  company.    The  company's  franchise 

liai  !   the  company  to  remore  iU  poles 

an.l    •     ■  .. ■•  • --  ...   ..-    tity. 

IMKANAPOLIS.  IND.— The  Board  of  Safety  if  adyertising  for  bids  for 
ItWphnnr  '•  r       •        and  fire  drpartmenta   for    1903   and   the   rivalry 

halwrrn    '  «    ii  quite   spirited.      The   contract   amounts   to 

e>m«'  'r  .  .    :.illArs   and   the  bids  are   usually   very   low.      In 

an<  1  telephones  are  used,  but  the  fire  department  houses 

hsf  '    one  line.     Tht  new  company   had   the  contract   last 

T»ar. 

MUNCIF.,  INI).— The  Anderson  and  Elwood  exchangra  of  the  Delaware  and 
Madii^n  County  Telephone  Company  are  now  -in  operation  and  the  exchange  at 
AUiir.lrla   la  rvaHy  to  open.      When   the  extension   is  completed    Miincie    will 
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nith    thr    trading   citirs   and   town*   of    Indiana,    Ohio   and 

any  no»-  ha*  contracts  for  1,400  lelrphonra,  which  arc  being 

.  .•    ...i.    of   (o  a  day.     The  entile   system   will   be   in  operation  by 

'      ■    'f  Sioux  Ctty.  and  P.  J.  Miller  have  been  granted 

r. 

'.N.    I A       M<r    itiirlington  and   Augusta  Telephone   Company  haa 
t-d  with  a  capital  of  tso.ooo. 

■  5nt«'  Telephone  Company,  of  Wash- 
•t»<-n.    Jr.    A     H     Stirem.   Thomas 

...    ..       -  .fjr.  J-    H.    Duart.    M.    McGregor  and 

The  capital  is  tto.ooo, 

V  1  llf     KtiWr     .t     ll,r     .    .wrf>l„r.     r.»    ll,,-     IU1I     T,l,„»,.^«,     Com- 
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Hif   l.>  Ik-  |kAi<l  m^grt  ij  (w»  v*nt.  in  cxtrM  oi  the  union  «ca)r.  and 

«h«  atnirk  arr  to  h»«  taken  hack  to  work.     Tlir  company  further 

■     again«t  the  striker*.     The  injunction  suit 

•1  labor  from  boycotting  the  company  is  to 

f^RF.KN.  KY.— The  n«w   Independent  Telephone  Company  will 
•  "ft  In  this  place. 
H  K.   LA,— The  business   men  of  this   place   have   or««nired   a   tele- 


HART.  MICH- The  local  telephone  company,  which  is  operated  in  Oceana  and 

Muskegon  counties,  is  making  extensive  improvements.  To-day  telephones  are  in 
a  great  many  farmhouses,  whereas  two  years  ago  not  a  farmer  had  any  communi- 
cation with  the  towns  except  as  he  might  hitch  up  his  horse  and  drive  to  any 
point. 

KANSAS  CITY,  MO.— The  Kansas  City  Home  Telephone  Company  haa 
bought  a  lot  on  Baltimore  Avenue  and  will,  in  the  near  future,  begin  the 
ervctson  of  a  handsome  and  modem  telephone  building. 

ARLINGTON,  NEB. — The  Arlington  Telephone  Company  has  increased  iU 
capital  stock  from  $5,000  to  $10,000. 

TAMORA,  NEB. — The  farmers  of  this  section  have  organized  a  mutual  tele- 
phone company  and  will  build  lines  in  three  directions. 

YORK,  NEB. — The  stockholders  of  the  Consolidated  York  County  Independent 
Telephone  Company  have  elected  the  following  directors  and  officials:  Captain 
George  Holdeman,  president;  C.  N.  Beaver,  vice-president;  J.  M.  Bell,  treasurer; 
Edwin  Bell,  secretary  and  manager;  George  Holdeman,  Alfred  B.  Christian,  W. 
L.  Kirkpatrick,  J.  B.  Erwine  of  Waco,  Dr.  Straight  of  Benedict,  J.  M.  Bell  and 
C.  N.  Beaver,  directors.  The  new  company  starts  out  with  a  paid-up  capital  of 
$20,000  and  haa  a  network  of  wires  over  the  north  and  northeast  part  of  the 
cointy.  It  is  a  consolidation  of  the  York  Telephone  Company,  the  Waco  Tele- 
phone Company  and  the  Benedict  Telephone  Company. 

HOPKINTON,  N.  H.— The  Hopkinton  Telephone  Co.  has  decided  to  extend  its 
line  from  Contoocook  to  West  Hopkinton. 

BASKING  RIDGE,  N.  J.— At  Basking  Ridge  recently  a  fine  for  breaking 
the  State  game  laws  was  inflicted  over  the  telephone  and  duly  paid  to  the 
nearest   ofRcer  by   the  culprit. 

ROCHESTER,  N.  Y.— The  Rochester  Telephone  Company  is  putting  in  a  line 
which  will  be  equipped  with  apparatus  that  will  accommodate  forty  telephoi>ea 
on  one  line. 

ALBANY,  N.  Y. — The  Columbia  Telephone  Company,  of  Hudson,  has  been 
incorporated,  capital  $50,000.  Directors:  Benjamin  F.  Case,  Canton  Center. 
Conn.;  J.  H.  Bidwell,  CollinsWlle.  Conn.;  E.  C.   Getty,  Hudson. 

TROY,  N.  Y.— The  Eastern  New  York  Telephone  and  Telegraph  Company 
has  entered  into  a  five  years'  contract  with  the  Rensselaer  Telephone  Company  for 
connection  with  iu  toll  lines.  '1  he  connection  with  Troy  and  the  Rensselaer 
Company's  entire  territory  will  be  in  operation  about  Jan.  1. 

COOPERSTOWN.  N.  Y.— A  telephone  war  in  earnest  is  on  between  the 
Central  New  York  Bell  Company  and  an  independent  company.  The  village  is 
becoming  a  network  of  wires  overhead  and  tall  poles  line  both  sides  of  the  prin- 
cipal streets.  One  of  the  opposing  companies  has  offered  to  install  telephones  and 
give  six  months'  service  free  to  iU  subscribers.  Both  companies  claim  to  be 
gaining  ground  daily. 

DAVENPORT,  N.  C. — The  Providence  Telephone  Company,  a  rural  exchange, 
is  building  lines  to  Waxhaw,  Matthews  and  other  pointa. 

WHITEVILLE,  N.  C— The  Columbus  Telephone  Company  has  increased 
its  capital  stock  from  $10,000  to  $20,000.  A  number  of  toll  lines  are  operated 
by  this  company. 

WARSAW.  N.  C— H.  L.  Stevens  is  president  of  the  Duplin  Telephone  Com- 
pany which  has  begun  work  on  a  line  from  Clinton  to  Magnolia.  N.  C  where 
connection  will  be  made  with  the  Bell   Company. 

VERMILLION,  OHIO.— The  new  independent  telephone  exchange  at  thia 
place  is  now  in  operation.     It  has  139  subscribers. 

CLEVELAND.  OHIO.— The  Cuyahoga  Telephone  Company  has  fitted  up  a 
hospital  adjoining  its  exchange.  A  trained  nurse.  Miss  Edna  L.  Tuttle,  is  in 
charge. 

NEW  PHILADELPHIA,  OHIO.— The  Tuscarawas  Telephone  Company  now 
has  3,500  telephones  in  operation  and  operates  six  exchanges,  including  New 
Philadelphia,  Canal  Dover  and  Uhrichsville.  The  annual  meeting  will  be  held 
in  January. 

OXFORD.  OHIO.— The  Oxford  Telephone  Company  has  completed  a  con- 
nection with  the  farmers'  line  controlled  by  Erra  Bourne  and  is  now  affording 
aervice  throughout  a  large  district  including  Bath.  Broolr\-ille.  Mixerville  and 
Springfield.     The  awitchboard  is  being  enlarged  for  the  new  service. 

FOSTORIA.  OHIO.— Farmers  in  the  neighborhood  of  this  city  have  aakcd 
that  the  lines  of  the  Fostoria  Home  Telephone  Company  be  extended  through- 
out tlir  district  Estimate*  fre  being  prepared  for  an  extension  of  the  fwitcb- 
hoani  to  lake  care  of  these  people.  The  company  ia  controlled  by  the  Federal 
Telephone  Company. 

YORK.  PA— The  United  Telephone  and  Telegraph  Company  is  building  a 
new  line  from  I^ncastcr  to  Landisville. 

SUMTER.  S.  C— The  Bell  Telephone  Company  is  aeeking  a  franchlae  to 
eslabli»h  long  distance  aervice  here  and  also  a  local  exchange  in  October, 
loo.t.  «hrn  the  exclu«i.c  franchise  of  the  Sumter  Telephone  Company  expirea. 

MEMPHIS,  TENN.— The  East  Tennessee  Telephone  Company  is  building  a 
line  from   Mrmphi*  to  Bowling  Green. 

ASHLAND  CITY,  TENN.— It  is  said  that  a  number  of  leading  busineaa  aaea 
will  soon  organire  a  telephone  company  and  put  in  a  local  exchange.  The  ayatm 
will  be  extended  tc  a  number  of  outside  cities. 

MOUNDSVILLE.  W.  VA— The  National  Telephone  Company  is  buildinc  • 
line    brtwrrn    thi»   city   and    Wheeling. 

RACINE.  WIS.— The  Gtiienf*  Telephone  Company,  of  Racine,  baa  ineor- 
porated  with  a   capital   slock  of  $50,000. 

WEST  SALFM.  WIS  —The  West  Salem  Telegraph  and  Telephone  Company 
has  chanirrd  its  name  to  La  Crosse  County  Telephone  Company  and  transferred 
its  headquarters  to  I^  Cronae. 

FOO^  '.'IS— The  Footvillc  Telephone  Company  of  the  village  of  Foot- 

ville.  .  54.000,  has  been  incorporated  by  S.  W.  Lacey,  A.  E,  Aspia- 

wall.  .1     ....  M-      i  .  W.  Snyder,  Walter  Honcysett  and  W.  O.  Howell. 
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ELECTRIC   LIGHT  AND  POWER. 

MONTGOMERY.  ALA.-Aftcr  a  30  days'  test  of  the  electric  current  from 
the  water  power  at  lallassee,  on  the  Tallapoosa  River.  35  miles  from  here,  the  con- 
solidation of  the  Montgomery  Light  and  Power  Company  and  the  Tallassee 
Water  Power  Company  has  been  effected,  the  new  name  being  the  Montgomery 
Light  and  Water  Power  Company.  The  river  can  supply  5.000  horse-power, 
and  the  local  steam  plant  3,000.  ihe  present  consumption  is  about  2.500.  The 
steam  plant  here  is  not  operated,  but  available  if  the  water  power  fails  for 
any  reason. 

COLUMBUS,  GA.— Engineers  are  making  preliminary  surveys  at  the  Clapp 
factory  site  near  Columbus  for  developing  a  fine  water  power.  A  dam  54  feet 
high  will  be  erected  to  furnish  power  for  an  electric  railway,  electric  light,  etc. 

MASCOUTAH,  ILL.—The  xMascoutah  Light  Company  will  increase  its  cap- 
ital  stock  from  $5,000  to  $7,500,  and  will  construct  a  local  telephone  system, 
for  which  a  franchise  has  been  granted  by  the  city  council. 

DAVENPORT,  lA.— The  Davenport  Gas  and  tlectric  Company  will  install  a 
600-kw.  alternator,  to  be  driven  by  a  i.ooo-hp.  engine;  also  three  Brush  i25-arc 
light  machines. 

HARRODSBURG,  KY.— This  city  has  voted  $18,000  electric  light  bonds. 
LAUREL,  MD.— The  Laurel  &  Seaford  Electric  Light  Plant  Co.  has  increased 
its  capital  from  $20,000  to  $50,000. 

SPRINGFIELD,  MASS.— The  Montague  Electric  Street  Light  and  Power  Com- 
pany has  been  formed,  with  a  capital  of  $2,000.  Electricity  will  be  generated 
by  the  water  power  controlled  by  T.  F.  Harrington. 

COLUMBIA,  MO.— A  contract  has  been  awarded  by  the  University  to  J. 
W.  Wilson,  of  St.  Louis,  for  the  construction  of  an  addition  to  the  University 
power-house.  The  recent  addition  of  several  new  buildings  to  the  University 
group  made  this  improvement  necessary. 

CLARENCE.  MO. — The  proposition  to  increase  the  indebtedness  of  the  city 
$10,000  to  erect  an  electric  light  plant  carried  at  the  election  held  Dec.  16. 
This  is  the  fourth  time  the  city  has  voted  upon  the  proposition.  The  ordinance 
provides  for  the  issuance  of  $10,000  in  five  twenty-year  bonds,  at  5  per  cent. 

SYRACUSE.  N.  Y.— The  Baldwinsville  Heat  and  Light  Company  has  been 
formed  with  $100,000  capital,  the  directors  being  William  F.  Morris,  Jacob  Amos, 
John  T.  Wilkins,  E.  C.  Munroe,  Windsor  Morris  and  Robert  Rose. 

GALION,  OHIO. — A  proposition  is  before  the  city  council  to  issue  bonds 
for  the  repair  of  the  electric  light  plant,  which  will  amount  to  between  $io,oco 
and   $15,000. 

CLEVELAND,  OHIO. — The  Pennsylvania  Railway  Company  is  preparing 
to  erect  an  electric  power  plant  on  its  docks  at  Cleveland.  It  will  operate  ore 
conveyors. 

MEDINA,  OHIO.— The  Medina  Electric  Light,  Power  &  Heating  Company, 
formed  some  time  ago  to  take  over  the  plant  of  the  Medina  Electric  Light 
Company  with  a  view  to  enlarging  the  plant  and  heating  the  town,  has  failed 
to  consummate  the   deal. 

DALLASTOWN.  PA. — An  electric  light  plant,  to  cost  $S,ooo,  will  be  built  at 
Dallastown. 

YORK,  PA. — The  Y'ork  Haven  Power  Company  has  a  force  of  men  engaged  in 
stringing  its  line  of  wires  from  the  York  Haven  plant  to  York,  Pa.  As  the  plant 
will  not  be  in  operation  for  a  year,  the  wire  will  be  kept  charged  with  a  1,000-volt 
current  supplied  by  the  Edison  plant.  Tne  purpose  of  charging  the  wire  is  to  pre- 
vent its  theft. 

LEHI,  UTAH. — The  Utah  Sugar  Company  is  erecting  a  power  plant  on  the 
Bear  River  to  cost  $150,000,  installed  in  two  units  of  2,000-hp.  each.  The  first 
2,ooo-hp.  has  been  contracted  for  to  the  Utah  Light  and  Power  Company,  which 
will  build  its  own  line  and  connect  at  Ogden.  Thomas  R.  Cutler  is  general 
manager. 

SNOHOMISH,  WASH. — One  of  the  boilers  at  the  city  water  works,  which 
furnished  power  for  the  electric  light  plant,  exploded  recently,  killing  one  of  the 
electricians  and  doing  much  damage  to  the  apparatus.  The  city  was  without 
electric  light  and  water  until  repairs  could  be  effected. 

BARABOO,  WIS.— The  Baraboo  Gas  and  Electric  Light  Company  has 
changed  its  title  to  Baraboo  Lighting  Company. 


THE  ELECTRIC  RAILWAY. 

SAN  FRANCISCO,  CALIF. — ^The  United  Railroads  Company  will  beifin 
operating  the  new  line  to  San  Mateo  early  next  year.  Three  sub-stations  will 
be  maintained  which  are  to  be  supplied  from  high  tension  lines.  Each  will 
be  equipped  with  one  7So-kw  motor-generator.  One  corner  of  the  new  i6,000'hp 
power  station  on  Bay  Street  is  under  roof,  and  the  first  unit  of  the  new  plant 
is  being  erected.  Chas.  C.  Moore  &  Co.  are  installing  the  Babcock  &  Wilcox 
water  tube  boilers  having^  a  combined  capacity  of  8,000  horse-power  with  a 
complete  oil-burning  system.  The  first  4,000-hp  unit,  consisting  of  two  1250-kw 
13,000-volt  generators  direct-connected  to  one  Union  Iron  Works  engine,  may 
be  ready  for  operation  in  January. 

FLORENCE.  COLO. — A  franchise  has  been  granted  to  Thomas  Robinson, 
of  this  city,  to  build  and  operate  an  electric  railway. 

CRIPPLE  CREEK,  COLC— Deeds  conveying  right  of  way  to  the  Cripple 
Creek  and  Pueblo  Railroad  Company  have  been  filed  and  simultaneously  articles 
of  incorporation.  The  purpose  of  the  corporation  is  to  construct  a  33-mile 
railroad  connecting  the  gold  camp  with  Pueblo.  The  road  will  be  constructed 
in  the  district  through  a  system  of  underground  tunnels,  and  the  motive  power 
used  in  the  tunnels  will  be  either  electricity  or  compressed  air.  Thomas  B. 
Casey,  of  Boston,  is  the  president  of  the  company;  J.  R.  McKay,  of  Chicago, 
treasurer. 


VINCENNES,  IND.— The  Weitern  Indiana  Traction  Comply,  of  VinceniMa, 
hat  filed  incorporation  papers.  The  capital  stock  U  f  100.000  and  Edgu  R. 
DeWolf,  of  Vincenne*,  beads  the  board  of  director*. 

INDIANAPOLIS.  IND.— The  county  comnuMioners  hare  franted  a  fnacUM 
to  the  Indianapolis,  Lebanon  &  Franklin  Traction  Company  enabling  it  to 
cross  highways  in  the  county.     The  road  wUl  be  built  on  prirate  right  of  way. 

INDIANAPOLIS,  IND.— The  stockholder*  of  the  Indianapolis  Street  RaUway 
Company  will,  on  Dec.  29,  vote  on  a  proposition  to  lease  that  company's  lines 
to  the  Indiapapolis  Traction  &  Terminal  Company  for  30  yeara.  Upon  approral 
of  the  proposition  the  stock  of  the  Terminal  Company  will  be  w>rmtH  to 
$50,000,000. 

FT.  WAYNE,  IND.— The  Ft  Wayne  Street  Railway  lyatem  and  sereral 
lines  leading  out  of  the  city  has  been  purchased  by  the  McCuUocfa  intercats. 
This  purchase  is  said  to  mean  the  ultimate  consolidation  of  these  pn^yrffff 
with  the  McCulloch  interests  which  already  control  450  miles  of  istemrfaaa 
lines  in  the  State. 

MAYSVILLE,  KY.— The  Bluegrass  Traction  Company,  Maysrille.  Ky.,  will 
probably  erect  a  power  house  at  either  Lexington  or  Paris.  The  company  is  to 
construct  a  trolley  line  23  miles  in  length  from  Maysrille  to  several  sorroonding 
.  iwns.    John  Duley,  president  of  the  Board  of  Trade,  is  interested. 

LAWRENCE,  MASS.— The  Lawrence  and  Methuen  Street  Railway  Company 
has  purchased  a  large  lot  of  land  at  Methuen  and  will  bnild  a  new  power 
house. 

MIDDLEBORO,  MASS.— The  extension  of  the  Middleboro,  Warcham  ft  Boz- 
zard's  Bay  Street  Railway  through  to  Sandwich  is  assured.  The  Selectmen  of  that 
town  have  granted  the  company's  petition  in  preference  to  that  of  the  local  com- 
pany, the  Cape  Cod  Street  Railway.  An  extension  of  the  Sandwich  line  is  coo- 
templated  later  to  the  Vineyard  Sound  shore  at  Cotuit,  thence  to  Hyannis,  Dennia, 
Harwich  and  Chatham. 

ALBION,  MICH.— The  Jackson-Battle  Creek  Traction  Company  will  erect 
large  car  barns  and  repair  shop  in  this  city. 

CAMDEN.  N.  J. — The  Monterey  Electric  Railway  Company  has  been  incorpo- 
rated here;  capital.  $1,500,000;  incorporators,  Leroy  W.  Sperry.  Baltimore.  Md.; 
Edward  F.   Mass  and  Simon  J.  Block. 

JERSEY  CITY,  N.  J.— The  Puget  Sound  Electric  Railway  has  been  incorpo- 
rated  by  Preston  Player,  Nathan  H.  Daniels,  Jr.,  Howard  L.  Rogers,  Henry  Reed 
Hayes,  George  C.  England,  Waldo  E.  Forbes,  Alvah  K.  Todd  and  Gardner 
Rogers,  of  Boston,  and  Louis  B.  Dailey,  of  Jersey  City. 

NEW  YORK,  N.  Y.— The  State  Railroad  Commission  has  authorized  the  Union 
Railway  Company  of  New  York  to  use  the  overhead  trolley  system  in  extensions 
of  its  lines  on  several  streets  in  the  Borough  of  the  Bronx. 

ROCHESTER,  N.  Y.— The  Penn  Yan,  Keuka  Park  and  Branchpon  Electric 
Railway  Company  has  been  compelled  to  suspend  operations,  owing  to  its  in- 
ability to  secure  a  supply  of  coal.  This  is  the  second  time  this  road  has  shut 
down    from   this   cause. 

NEW  YORK,  N.  Y.— It  is  reported  that  the  Manhattan  Railwiy  Company 
has  leased,  or  is  about  to  lease  the  Yonkers  line  of  the  Putnam  division  of  the 
New  York  Central  Railway.  According  to  the  report  the  line  is  to  be  equipped 
with  the  third  rail  system  and  express  trains  are  to  be  run  through  from 
the  South  Ferry,  Manhattan,  to  Getty  Square,  Yonkers. 

COLUMBUS,  OHIO. — The  interurban  railway  people  are  planning  to  btiild 
a  belt  line  around  Columbus  for  use  of  both  steam  and  electric  roads  entering 
the  city. 

WAPAKONETA,  OHIO.— The  Western  Ohio  Railway  Company  is  plannL  g 
to  build  an  extension  from  Minster  to  Greenville  and  right  of  way  is  being 
secured. 

CANFIELD,  OHIO.— The  Youngstown  &  Ohio  River  Railway  Company, 
represented  by  Max  P.  Goodman,  of  Qeveland,  has  secured  a  franchise  for  its 
line  through  town. 

NEW  PHILADELPHIA,  OHIO.— The  Post  Office  authorities  have  esub- 
lished  mail  service  on  the  cars  of  the  Tuscarav/as  Traction  Company  between 
Canal  Dover  and  Uhrichsville. 

DEFIANCE,  OHIO.— The  city  has  granted  a  franchise  to  J.  Morgan,  troa- 
tee  for  the  People's  Rapid  Transit  Company,  which  proposes  to  build  a  line 
from  Toledo  to  G-eenvillc  through  this  town. 

CLEVELAND,  OHIO.— The  Lake  Shore  Electric  Railway  is  making  surpris- 
ing gains  in  its  earnings.  The  gross  passenger  receipts  for  November  were 
$40,862.  an  increase  of  48.9  per  cent,  over  the  corresponding  month  last  year. 

PORTSMOUTH,  OHIO.— The  Portsmouth  Street  Rail./ay  4  Light  Company 
has  placed  a  contract  with  the  Westinghouse  Elec.  &  Mfg.  Company  for  the 
equipment  of  its  new  power  house.  The  company  will  build  an  extension  to 
Hanging  Rock. 

COLUMBUS,  OHIO. — The  Franklin  County  commissioners  have  granted  an 
extension  of  six  months  for  the  -ompletion  of  the  line  of  the  Scioto  Valley 
Traction  Company.  The  original  franchise  required  that  the  road  be  placed 
in  operation  Jan.  i,  1903. 

TOLEDO,  OHIO.— The  Toledo,  Fostoria  &  Findlay  Railway  Company  is 
about  to  close  a  contract  for  the  construction  of  i;s  Fostoria-Toledo  extension. 
It  is  understood  that  a  Nev/  York  engin(.;ring  concern  will  secure  the  contract 
for  building  the  35  miles  of  road. 

CCLUMBUS,  OHIO.— The  Columbus,  New  Albany  &  Johnstown  Railway 
Company  is  preparing  to  extend  its  line  from  Gahanna  to  New  Albany  and 
Johnstown.  Contracts  will  be  closed  in  the  near  future.  The  company  will 
purchase  new  rolling  stock  and  may  decide  later  to  build  a  power  house. 

CLEVELAND,  OHIO.— W.  D.  Y'oung,  one  of  the  chief  promoters  of  the 
Lorain  &  Eastern  Railway  Company,  announces  that  construction  work  on  the 
line  will  start  by  January  i.  The  road  will  run  from  Rocky  River,  seven  miles 
from  Cleveland,  tQ  Lorain  and  Elyria.  It  is  claimed  right  of  way  has  all 
been  secured. 
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WAUMES.  OHIO.— Tht  Tnabatl  Coosty  commiamoaen  hsre  ootafied  the 
Peaii«yIv»rU  &   Mihoninj  V«Uey  Traction  Compauy  that  Kep*  matt  be  taken 
iVi.'.'?.'.  i>ti:!'-»l..;.'j  rxirruitm  in  Operation  at  once.     The  road  has 
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■I     :'i'   4'-'i    per   cent,   mortgage   for   $600,000   to   provide   for   the 
*%•■    •  4'1  to  AmherMburg. 

—The  Toledo  k  Maumre  Valley  Railway  Company  and  the 
1.  .V   Southern   Railway   Company  have  con*olidated   under  the 

name  o<  the  Maumce  Valley  Railway*  ft  Light  Company.  The  capiul  stock 
of  the  new  company  is  f  1.000,000  and  bond*  to  the  same  amount  will  be  iuued. 
The  new  oAorr*  are  R.  H.  Baker,  president;  E.  J.  Bechtel,  vice-president;  Wm. 
H.  McLcltan.  secretary,  and  Charles  T.  Mum.  The  property  i*  owned  by  the 
Cverrti  *'  and    it    i*  operated    by   the   *ame   management    a*    the 

Toledo  I  '  ompany.     It  ii  understood  that  the  company  is  going 

Into  the .        „  :  jsiness  with  a  view  to  illuminating  Maumee,   Perrys- 

burg.  Watrrvillc  and  other  towns  in  the  valley. 

f  f  ;  •■  ;      ••,1)    OHIM       It    ^^   announced   that    within   sixty    days    work   will 
(t  scd  interurbsn   freight  station  which  will 

br  y   which  haa  been   held  by  the  interurban 

too>f..nie»  («f  OM^tc  il.«n  <  if-At.  The  sution  will  l)e  operated  by  the  Suburban 
I>«-p</«  (om^sny.  lntefr«ted  In  which  are  the  Oeveland  Electric  Railway  Com- 
I  ay  Comiiany,   the  Eastern    Ohio   Traction   Coin 

Company,  the  Oeveland,  Painesville  &  Eastern 
.,.,   u,,iv.,,.  f  o    and  the  Cleveland,  Elyria  & 
of  the  Eastern  Ohio  Traction 
by  the   Electric  Package  Com- 
«  station  will  be  devoted  almost  wholly  to  freight  and  express 
will  br  waiting  rooms  for  the  accommodation  of  travelers. 
,  \.  S.  C— A  movement  is  on  foot   for  the  building  of  an  electric 

rti  .'.i.  S    C.  a  distance  of  3S  miles. 

An    interurban    electric    railway    to    Clarkaville    i« 
1^,    ,  .n  hat  l>een  made  for  a  franchise  by  T.  N.  WaUan, 

who  ts  satd  lo  U   U^kcU   by  Clarksville  capiul. 

|),«,TIAS.    TEX.— The    municipal    commissioners   of    thi*   city    have    refused 
to  '.rdinancc  passed  by  the  city  council  authorizing  the  consolidation 

0f  •   iirret  railway  tyitcms  of  thi*  city  into  the   Metropolitan  Street 

p  iTly    organized    by    Stone    &    Webster,    of 

I'  :   $4,500,000.     Mayor  Caball  say*  that  even 

,    .  .,  .   ,  _.c    ,  ,  ;    ved  by  the  comrai*sioners  he  would   have 

Trtoed  it. 

sAi  1    I.AKK,  UTAH.— Permanent  survey*  for  the  Coeur  D'Alene  and  Spo- 
liai  ailway   have  been  completed.     The   road  will   be  3a  mile*  long. 

)  \'A  -   At    a    meeting   of    the   director*   of    the    Richmond    and 

|>r-  ly   Company,  held  in  Cleveland,  Ohio,   F.    Sitterding, 

of  ;ire»idcnt  and  I-.  C.  Spencer,  secretary  and  treasurer. 

..    hi  EX. — It    Is    reported    that    the    Baltimore,    Md.,    syndicate 
win  acquired  the  Monterey  atrect  railway  ayatem*  i*  also  negotiating 

(or  tl.c  lur^liase  of  the  street  tramways  of  the  city  of  San  Luis  Potosi, 
Meiiro,  a;i'l  that  the  deal  is  likely  to  be  consummated.  The  Baltimore  syndi- 
cate hat  «l«n  IxtiiEhl  thr  '  —  '  ''-r  Kmprcsa  Street  Railway  Company  in 
M'lntrrry      1  hr   Utlrr   n  • '•d   an   extensive  ayatem   of   road  connect- 

ing Ih'  center  if  •'  r      'v  .ot*  and  principal  manufacturing  concern*. 

The  work  of  .  the  power  house,  preliminary  to  converting  '.he  com- 

bined (TSlem  K  iincs  and  the  building  of  extensive  new  lines  is  now 
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\Mi  IN  i.KRMANV  N'lr  i«  ma-lr  (n  a  recrnf  i»«ir  of  the 
'  itixhtmU  of  a  recent  action  in  regard  to  the  Nernat  lamp  in  the 
,,v      It  ,,.-.     --I,-  .1,^  .,,.,,,  .„:,.  : ,.1  ,-,. i._  '-^nipany 

of  the 

.    ■      !  to  its 

llir  c<>«i»  of  both  procrrdinirs  to  be  borne  by  the  complainant."     In 

r^nipUinani  waa  one  William  Dorhm,  of  Berlin.     The  first  Nernat 

=  the  brcMid  one  referring  in  general  to  the  uk  of  conductors 

heated  by   an   outside  source   as  a  preliminary,  and  main- 

e  by  the  paanAgr  of  currrnt. 

lET  CAR  TAX— The  Appellate  Dlviaion  of  the  New  York 

'  ir  frl    '.-v^n   t,  decision   in   a  number  of  case*  brought  to 

«  in  the  city  to  pay  a  tax  of  $so  per  year  on  each 

llr    ,  .     .!   varv   <im<-«tijt    in   detail*,  but   in   general   the 

.'Street  Railway  Company  nuble  for  the  payment  of  the 

the  lessee  company      Thr  -  a  number  of  suits  MMBC  tine 


ago  to  collect  tti*  tix,  on  which  some  of  the  companies  arc  in  arrears  for  years. 
Other  ■aits  ren-^ir.  • .  "  -  brought,  but  the  Corporation  Counsel  wished  first  to  have 
it  settled  «:.  '«as  responsible,  the  original  or  lessor  companies,  or  the 

leasee*.     Ur. .  -  nt  decision  the  Metropolitan  will  have  to  pay  the  back 

tax,  which  »su^-:.ii  '.u  many  thousands  of  dollars — that  is,  unless  the  latest 
transformation  of  the  Metropolitan  into  the  Interurban  Company  makes  still 
fjirther  litigation  nectssary. 

SUIT  d.V  A  TELEPHONE  DIRECTORY.— A  damage  suit,  involving  a  new 
and  r;ovel  question,  has  been  instituted  in  the  district  court  at  Houston,  Tex., 
by  Anna  Ezell,  against  the  Southwestern  Telegraph  and  Telephone  Company. 
Plaintiff  sues  for  $10,000  damages  for  alleged  injury  done  her  good  name  for 
which  she  asserts  the  defendant  company  is  responsible.  She  alleges  in  her 
petition  that  on  July  15,  190a,  she  and  defendant  company  had  an  agreement 
by  which  the  latter  was  to  place  a  telephone  in  her  residence  which  she  alleges 
wa*  done,  and  that  the  defendant  company  was  also  to  furnish  her  with  a 
telephone  directory  with  her  address  printed  therein  as  715  Travis  Street, 
but  instead  of  having  her  address  printed  as  she  had  directed  it  was  printed  as  a 
number  on  Texas  Avenue.  This  number  on  Texas  Avenue  which  was  printed 
in  the  directory  as  her  address  had  been  for  mary  years,  the  plaintiflF  alleges,  oc- 
cupied by  notorious  public  characters  and  was  so  generally  known  by  the 
public;  plaintiff  further  alleges  that  she  became  a  subject  of  much  ridicule  and 
also  of  many  unpleasant  remarks  and  comments  from  her  acquaintances,  which, 
though,  perhaps,  nxant  in  a  spirit  of  levity,  were  upon  a  repulsive  subject  and 
caused  her  to  suffer  great  humiliation  and  annoyance,  shame  and  disgrace;  that 
she  was  slighted  and  shunned  by  acquaintances,  who  feared  others  who  did  not 
undersund  the  real  facts  in  the  case  would  think  that  they  were  associating 
with  a  woman  of  bad  repute;  that  defendant  company  failed  to  comply  with  her 
request  that  her  address  be  corrected  and  the  telephone  directory  issue  con- 
taining the  erroneous  number  be  called  in. 


NEW    INDUSTRIAL   COMPANIES. 

THE  PULVERIZED  COAL  STOKER  COMPANY,  of  New  York,  has  been 
incorporated  with  a  c-ipital  stock  of  $500,000.  The  directors  are  A.  A.  Day  and 
G.  W.  Giddings,  of  Brooklyn,  and  .\.  A.  Low,  of  Manhattan. 

THE  AMERICAN  ELECTRICAL  SPECIALTIES  COMPANY,  of  New 
York,  has  been  incorporated  with  a  capiul  stock  of  $so,ooo.  The  directors  are 
Tames  Jones,  Jr.,  and  Julius  Silverman,  of  New  York. 

THE  CHAMBERLAIN  LAKE  TELEGRAPH  AND  TELEPHONE  COM- 
PANY, of  Greenville,  Me.,  has  been  incorporated,  with  a  capital  stock  of  $10,000. 
L.  B.  Folsom  is  president,  H.  M.  Shaw  treasurer. 

THE  FUSE-WIRE  AND  MANUFACTURING  COMPANY,  of  Buffalo,  N.  Y., 
has  been  incorporated  by  .\rthur  A.  Dana  and  W.  H.  Crosby,  of  Buffalo;  E.  A.  . 
Sperry,  of  Cleveland;  H.  E.  Goodman,  of  Chicago,  and  G.  B.  Smith  and  F.  H. 
Field,  of   Brooklyn. 


PERSONAL. 


MR.  T.  L.  LYMAN,  manager  of  the  asbestos  department  of  H.  W.  Johns- 
Manville  Co.,  New  York,  sailed  on  Dec.  20  for  Havana,  Cuba,  where  he  will 
remain  about  two  weeks  for  the  benefit  of  his  health. 

MR.  L.  W.  STANTON,  the  telephone  engineer  of  Cle%-eland,  wa*  a  welcome 
visitor  at  the  Chicago  office  of  Electkical  World  and  ENCiNEEt  last  week.  A 
great  deal  of  professional  work  in  his  field  is  opening  up. 

MR.  C.  H.  D.\LE,  president  of  the  Peerless  Rubber  Manufacturing  Company, 
has  been  elected  president  and  general  manager  of  the  Mechanical  Rubber 
Company,  which  thus  secures  an  executive  of  great  force  and  ability. 

Mr.  B.  F.  VREELAND,  of  Denver,  Colo.,  dealer  in  Idaho  red  cedar  poles,  of 
which  he  is  shipping  a  considerable  quantity  east,  made  a  visit  to  Chicago  recently, 
Attending  the  Interstate  Telephone  Convention  and  looking  after  other  interests. 

MR.  C.  C.  BADEAU,  formerly  with  the  Wagner  Electric  Manufacturing 
Company,  of  St.  Louis,  has  opened  an  office  in  the  Frick  building,  Pittsburg,  in 
behalf  of  the  Cutler-Hammer  Manufacturing  Company,  of  Milwaukee,  to  represent 
its  electric   controlling  devices. 

MR.  WILLIAM  COALE,  the  energetic  treasurer  of  the  Sterling  Electrical 
Mfg.  Co.,  of  Warren,  has  been  a  recent  visitor  to  the  East  and  was  in  New 
^'ork  City  last  week.  He  finds  that  the  demand  for  the  Sterling  "Special"  incan- 
descent lamp  shows  no  sign  of  lessening. 

MR.  O.  W.  BRAIN,  the  electrical  engineer  of  the  New  South  Wales  Govern- 
ment, who  haa  been  on  this  side  for  the  last  week  or  two  securing  data  in  con- 
nection with  the  proposed  extension  of  the  Sydney  City  and  Suburban  Tramways 
plant,  left  New  York  thi*  week,  en  route  for  San  Francisco,  from  which  place  he 
will  sail  for  Australia  on  the  "Sonoma,"  Jan.  8. 

MR.  LAMBERT  SCHMIDT,  the  well  known  telephone  manufacturer,  and  his 
wife  were  seriously  injured  in  a  trolley  smash  up  at  Weehawken,  N.  J.,  last 
week.  They  were  returning  home  from  the  theatre  when  three  cars  that  had 
broken  loose  from  a  freight  train  on  the  Erie  Railroad  smashed  into  the  trolley 
car  as  it  crossed  the  tracks.     About  forty  persons  were  hurt  in  the  collision. 

DR.  H.  P.  PRATT.— The  office  of  X-ray  Expert  and  Electrical  Diagnostician 
of  the  Law  Department  of  Chicago  has  been  created  and  will  be  filled  by  Dr.  H. 
Preston  Pratt.  In  his  letter  tendering  the  position  to  Dr.  Pratt  City  Attorney 
John  E.  Owens  says:  "This  office  has  become  necessary  on  account  of  numerous 
attempts  at  fraud  through  the  evidence  of  Xray  and  electrical  so-called  'experts' 
in  claims  against  the  dty  for  pergonal  injuries. 

MR.  LEWIS  NI.XON,  discussing  battleship  problems  in  the  World't  Worli  for 
January,  say*:  "I  hare  no  doubt  that  soon  electric  infltiences  will  be  projected 
and  that  the  metal  work  of  an  enemy's  guns  may  be  able  to  transmit  shocks  to 
those  serving  thrm  The  mo?t  important  factor  we  have  at  present  to  influence  the 
future  navy  i«  the  submarine  boat.  It  is  a  pecularity  of  this  new  addition  to  our 
fighting  force  that  its  influrncrs  will  be  outside  itself.     By  that  I  mean  that  so  far 
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as  the  submarine  boat  is  concerned  it  is  at  the  very  outset  a  practically  perfect 
craft.  Such  changes  as  will  be  brought  about  by  its  enrollment  in  the  navy 
will  be  in  the  conditions  to  which  it  is  opposed." 

MR.  FRANK  IIEDLEY,  who  has  been  general  superintendent  of  the  Lake 
Street  and  Northwestern  Elevated  railroad  companies,  Chicago,  has  resigned  to 
become  general  superintendent  of  the  underground  system  of  the  Interborough 
Rapid  Transit  Company  of  New  York.  Mr.  Hcdlcy,  now  40  years  old,  is 
descended  from  an  English  family  that  was  among  the  first  to  be  connected  with 
steam  and  locomotive  engineering.  His  grand-uncle,  William  Hcdley,  was  the 
designer  and  builder  of  the  first  traction  engine  ever  constructed  in  England. 
Mr.  Hedley  came  to  this  country  in  1882  and  entered  the  Erie  Railroad  shops  as 
machinist.  In  1893  he  took  the  position  of  superintendent  of  motive  power  with 
the  Lake  Street  Company.  He  will  be  a  welcome  addition  to  the  electro-technical 
circles  of  New  York  City. 

MR.  HORACE  L.  HOTCHKISS  has  transferred  his  membership  in  the  New 
York  Stock  Exchange,  and  intends  to  retire  from  active  business,  after  forty-five 
years  in  Wall  Street.  In  1867,  in  connection  with  Mr.  E.  A.  Calahan,  the 
inventor  of  the  stock  quotation  system,  Mr.  Hotchkiss  organized  the  Gold  and 
Stock  Telegraph  Company,  of  which  he  was  the  treasurer,  and  materially  aided 
in  placing  that  company  on  a  high  plane  of  prosperity.  In  1871  he  was  one  of 
the  incorporators  of  the  American  District  Telegraph  Co.,  and  a  director  and  the 
treasurer  for  several  years.  The  firm  of  Hotchkiss  &  Burnham  opened  at 
the  Fifth  Avenue  Hotel  the  first  uptown  branch  office  connected  by  private  tele- 
graph lines  for  public  patronage  in  connection  with  their  Stock  Exchange  business. 
This  enterprise  on  the  part  of  this  young  firm  was  considered  at  that  time  quite 
an  innovation  on  the  staid  methods  of  conducting  the  stock  brokerage  business. 
Mr.  Hotchkiss  is  congratulated  on  his  retirement  by  a  great  many  old  friends  in 
the    telegraph    field. 


^rabe  Botes. 


THE  FISHER  ELECTRIC  COMPANY,  Toledo,  Ohio,  has  increased  its 
capital  stock  from  $10,000  to  $25,000. 

ELECTRIC  HEATERS.— American  Electric  Heater  Company,  of  Detroit, 
have  made  a  change  of  address  to  17-19  Spencer  Street,  that  city,  in  order  to 
secure  larger  and  better  facilities  for  the  production  of  its  goods. 

ARC  LAMP  TALK.— "Twenty  Chapters  of  Reasonable  Arc  Lamp  Talk"  is  the 
title  of  a  neat  little  booklet  just  issued  by  the  Electric  Appliance  Company, 
Chicago,  which  is  selling  agent  for  the  Adams-Bagnall  arc  lamps.  A  copy  can  be 
had  by  sending  a  postal  card. 

ELECTRIC  BRAKES.— A  company  has  been  organized  by  George  F.  Camp- 
bell, Col.  Glen  Goss  and  Gustav  DuWeilis,  of  Cincinnati,  Ohio,  and  Joseph  E. 
Dowling  and  John  Drake,  of  Dayton,  for  the  manufacture  of  a  new  electric 
brake  for  traction  cars.     A  factory  will  be  located  in  Dayton. 

FIRE  IN  LAMP-BULB  WORKS.— The  plant  of  the  Fostoria  Glass  Specialty 
Company  was  destroyed  by  fire  recently,  entailing  a  loss  of  about  $50,000.  The 
company  manufactured  bulbs  for  incandescent  lamps  and  the  stock  was  largely 
controlled  by  the  Fostoria  Incandescent  Lamp  Company.  The  insurance  was 
about  $17,000. 


POWhR  PLANTS  OF  THE  PACIFIC  COAST.— A  tpeci*!  edition  of  tke 
paper  read  by  Dr.  F.  A.  C.  Perrine  before  the  New  York  Electrical  Sodcty,  de- 
scriptive of  the  great  tran*mistion  tystems  of  Calliornia,  has  been  iiifd  It 
includes  illustrations  of  tbc  great  Carqaincz  tjtan,  aUo  fiftj  other  illastrationt.  It 
is  bound  in  boards,  B'A  x  10 H  in..  Price,  jo  cents,  postpaid.  The  book  is 
issued  by  the  Sunley  Elec  Mfg.  Co.,  J 70  Broadway.  N.  Y.  Gty. 

CHAIN  BLOCKS. — CJne  of  the  most  useful  devices  around  a  factory  or  fea- 
erating  station  ii  a  chain  block  for  handling  heary  pieces  of  apparatus,  etc  TW 
Yale  &  Towne  Manufacturing  Company,  9  Murray  Street,  New  York,  oaakes  a 
very  complete  line  of  chain  blocks  for  quick  service  in  handling  maurials,  and 
these  devices  arc  described  and  illustrated  in  a  pamphlet  recently  issued  by  the 
company.  These  ebaln  blocks  are  of  tbc  differential,  daplex  aad  triple  types,  for 
occasional  use,  general  use  and  constant  use  and  best  eoonony,  rcapectivdy. 
'Ihe  triplex  chain  block  is  made  in  lifting  capadtiei  up  to  20  tons. 

TOOL  SHARPENING  AND  GRINDING.— With  the  Utle.  "A  Treatise  on 
Sharpening  and  Grinding  Milling  Cutters,  Reamers  and  Other  Toots."  tke  Cm- 
cinnati  Milling  .Machine  Company  has  issued  a  handsomely  illustrated  and  priate4 
pamphlet  which  will  be  found  of  much  value  to  those  interested  in  the  aabiect. 
Following  a  page  of  general  directions  are  two  extensive  dearaaoe  tables,  and 
th<  n  come  many  pages  of  specific  instructions  for  almost  every  poaaible  applica- 
tion in  machine  sharpening  and  grinding.  At  the  bead  of  each  of  these  pafes  is 
an  excellent  half-tone  showing  the  setting  of  the  machine,  and  below  are  the 
necessary  instructions  and  cautions  in  concise  form.  Both  in  conception  and  cx^ 
cution  the  pamphlet  is  a  creditable  specimen  of  the  type  of  trade  literature  wkick 
also  contributes  to  the  technical  literature  of  an  art. 

McGUIRE  RHEOSTATS.— The  McGuire  Mfg.  Co..  122-132  North  Sansa- 
mon  Street,  Chicago,  has  just  issued  a  neat  and  instructive  catalogue  with 
regard  to  it.s  well-known  rheostats.  It  is  well  illustrated  and  shows  a  great 
variety  of  rheostats,  motor  starters,  speed  regulators,  dynamo  field  regulator*. 
theatre  dimmers,  etc.  The  motor  starters  are  intended  for  automatic  release. 
overload  release,  etc.,  and  are  of  the  button  contact  or  segment  contact  types, 
as  desired,  with  knife  switches,  blow-out  fuses  and  other  accessories,  in  the 
various  needed  combinations.  The  same  variety  is  oflFered  in  speed  regulator*, 
simple,  compound,  etc.  A  neat  class  of  dynamo  field  regulators  is  a^so  made, 
in  a  wide  range  of  capacities.  Then  there  are  theatre  dimmers,  organ  regu- 
lators, etc.  The  pamphlet  includes  also  some  excellent  connection  diagraasa* 
and  gives  full  data,  prices,  etc.  Mr.  McGuire  stands  ready  also  to  bnild 
such  apparatus  to  specification. 

OUR  ROADS  ASTONISH  FOREIGNERS.— The  development  of  passenger 
transportation  in  the  United  States  astonishes  all  foreigners.  Edwin  A-  Pratt,  a 
representative  of  the  London  Times,  was  making  some  investigations  recently 
at  the  Grand  Central  Station,  wiih  a  view  to  writing  a  comp.-chensivc  article  00 
American  railroads.  His  inquiries  developed  the  fact  that  the  New  York  Central 
has  eight  passenger  trains  a  day  between  New  York  and  Chicago,  and  when  be 
learned  that  the  distance  is  980  miles  he  remarked  that  it  is  a  marvelous  thing. 
He  was  still  further  astonished  to  find  that  four  of  the  eight  trains  make  the 
980  miles  in  twenty-four  hours,  and  that  one,  the  Twentieth  Century  Limited. 
goes  the  distance  every  day,  in  either  direction,  in  twenty  hours.  His  amaaement 
grew  when  he  was  informed  that  the  westbound  Twentieth  Century  Limited 
carries  only  Chicago  passengers,  and  will  not  take  a  passenger  for  any  other  point. 
He  remarked  that  his  people  would  be  equally  astounded  on  learning  these  facts. 
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12,064.  REISSUE:  MOTOR  CONTROLLER;  G.  E.  Krause  and  A.  L.  Bolen, 
Indianapolis,  Ind.  App.  filed  Nov.  4,  1902.  A  plurality  of  electrical  resist- 
ances forming  part  of  the  motor  circuit,  of  a  pair  of  terminals  for  each  of 
said  resistances,  and  means  for  changing  bridging  connections  between  said 
terminals  whereby  the  resistances  may  be  placed  in  series  or  any  number  of 
said  resistances  placed  in  parallel  with  the  remaining  series  arranged  re- 
sistances. 

715,741.  INTERCHANGEABLE  DIRECT  AND  ALTERNATING  CURRENT 
ARC  LAMP;  M.  H.  Baker,  East  Liberty,  Pa.  App.  filed  March  11,  1902. 
The  clutch  mechanism  is  mounted  on  a  non-vibratory  flexible  support. 

715.797.  ELECTRIC  ARC  LAMP;  J.  A.  Heany,  Philadelphia,  Pa.  App.  filed 
Apr.  7,  1902.  The  dash  pot  is  constructed  to  retard  the  upward  movement  of 
the  feed  mechanism  and  only  a  portion  of  the  downward  movement. 

715.798.  INSULATING  METALLIC  SURFACES  OR  WIRES;  J.  A.  Heany, 
Philadelphia,  Pa.  App.  filed  April  10,  1902.  (See  Current  News  and 
Notes.) 

715,813.    INSULATED  RAIL  JOINT;  W.  E.  Karns,  Parkers  Landing,  Pa.    App. 

filed  June  10,  1902.    Rubber  insulation  is  vulcanized  to  the  abutting  surfaces 

of  the  joint. 
715,817.     COMMUNICATION  WITH  THE  AID  OF  ELECTROMAGNETIC 

DEVICES;  I.  Kitsee,  Philadelphia,  Pa.    App.  filed  June  19,  1897-    The  idea 

is  to  alternately  energize,  by  means  of  negative  waves,  one  Ox  both  rails  of  a 

track  in  opposite  directions  and  receive  such  waves  at  a  suitable  distance  by  a 

receiving  apparatus. 
71S.821.     DRIVING  MECHANISM  FOR  MOTOR  VEHICLES;  J.  Ledwinka, 
'  Chicago,  111.  App.  filed  Feb.   10,  1902.     The  motor  frame  is  secured  tc  the 

fixed  axle,  the  armature  extending  through  a  hollow  hub  and  gearing  with  the 

drive  wheel. 
715,827.     RHEOSTAT;  F.  Mackintosh,  Schenectady,  N.  Y.    App.  filed  May  22, 

1901.      Resistance    coils    are    supported    between    two    parallel    open-work 

frames. 


715,875.  HIGH  POTENTIAL  INSULATOR;  G.  H.  Rupley,  Schenecudy,  N.  Y. 
App.  filed  June  13,  1901.  Two  concentric  tubes  of  insulating  material  with  a 
filling  of  insulating  material,  such  as  oil,  between  then. 

715,878.  SWIVELING  TRUMPET  FOR  TELEPHONES;  Arthur  Schoeler,  El- 
berfeld,  Prussia.     App.  filed  April  7,  1902.     <See  page  1044.) 

715,901.  CONTROLLING  ELECTRIC  ARCS;  E.  Thomson,  Swampscott.  Masa. 
App.  filed  April   12,   1902.     (See  Current  News  and  Notes.) 

715,917.  OUTLET  OR  JUNCTION  BOX;  M.  F.  Whiton,  Hinghan',  Mass. 
App.  filed  April  1,,  1902.  Sheet  metal  caps  are  held  in  place  in  the  openings 
of  the  box  by  clips. 

715,920.  ELECTRIC  BATTERY;  D.  H.  Wilson,  Chicago,  111.  .\pp.  filed  April 
30,  1902.  The  carbon  element  consists  of  two  cups  integ.  al  with  each  other, 
separated  by  a  space  and  opening  in  opposite  directions. 

;  1 5,930.  TRANSFORMER  FOR  POLYPHASE  .ALTERN.\TING  CUR- 
RENTS;  E.  Ziehl,  Berlin,  (Germany.  App.  filed  June  20,  1902.  The  cores 
have  two  long  sides  connected  by  intermediate  bridge  pieces.  The  coils 
for  each  phase  are  placed  half  ct  one  long  side  and  half  on  the  other  and 
between  two  bridge  pieces. 

715,941.     COIL  TAPING  MACHINE;  W.  H.  Bangs,  Atlanta.  Ga.     App.  filed 

April  11,  1902.     Details. 

715.975.  CONTROLLER  FOR  ELECfRIC  MOTORS;  E.  R.  Carichoff,  East 
OrangL,  N.  J.  App.  filed  Aug.  1,  1901.  A  spring  is  compressed  between 
each  notch  and  released  suddenly  to  give  the  required  quick  movement. 

715.976.  ROD  COUPLING;  P.  Carolan,  Cleveland,  O.  App.  filed  Aug.  4,  190a. 
Details. 

715,983.     TROLLEY   WHEEL;  L.  Chroninger  and  J.   E.  Adam-,  Findlay.  O. 

App.  filed  May  21,  1902.     A  spiral  track  is  formed  on  cones  on  each  aide 

of  the  wheel  to  conduct  the  wire  into  the  central  groove  in  case  it  becomes 

displaced. 
715,999.     TELEPHONE  SYSTEM;  William  M.  Davis,  Chicago,  111.  App.  filed 

June  17,   1901.     (See  page   1044) 
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I'ARATl/S  FOR  COMMUWICATING  SIGNAl^  THROUGH 
SiV.Ch;  L.  V*  Forewt,  Cbksco.  ««<J  E.  H.  Saiythe,  Freeport.  IlL  App. 
fileii  July  $.  i«oi.     (See  Current  Newg  aoii  Notea.) 

'  ;=TANXES    CONTAINING    SILICIC 

.    Dors^mag^a,  We*el.  G«mn*njr.    App. 

.  -,.^-  .    ,:.-i..  .Newi  and  Nott«.) 

VLATER;  J.  H.  Jrrkint.  Seli«icct*dy,  N.  Y.     App.  filed 

y-  . .     1  bc  rrw^Tinrr  conaUu  ot  a  flexible  core  bent  iota  a  aeries 

of  /ila  and  a  reaiaUocc  wire  wottnd  belicallr  iround  the  coila 


of 
<9. 


STORA 
1901     ' '■ 


i(Y:   E.  J.  Kjupp.  CUcafo.  III.     App.  filed  May 
-  applied  to  the  plate  to  act  as  ttiffeners. 
K;  J.  Udwink,  Cbieago,  III.     App.  filed  Jan.  j'.   «9oa. 
Tbe  eat  'Aor  ia  made  lnie«rally  with  the  axle  and  on  the  end  of 

the  latur  next  to  the  wheel. 
716.101.     KLECTRIC  KA I r  WAV;  W.  B.  Potter,  Schenectady.  N.  y.    App.  filed 
A;'   .ih,   1900.     A   :  vjtjrcea  of  current,  a  tapply  circuit,  a  con- 

rtult  and   nv  into  action  by  tbe  control  circuit   for  con- 

necting the  aupply  circuit*  »ith  any  one  of  the  aourcea  of  current. 


;i' 


p\. 


7l« 


N. 


7««, 


7iS,87S'— Hich   Potential   Insulator. 

•  '  'S(,  DYNAMO  r.LECTRIC  MACHINES;   E.   IJ.   Ray 
N.  \.     App.  filed  Oct.  31,   1896.     Tbe  combination  with 
a  »hunt  tran»fomier,  a  aerica  tranifornier  ahunted  by  a 
and    a   circuit   connecting   the   accondaries    in    aerica, 
tive  force*  in  partial  opposition. 
ELECTKIC  MEASURING  INaTRUMENT;  R.  H.  Read.  Schenecuay, 
Y.      App.    filed    May    JO,    1901.      Compriiet   a    current    carrying    ipiral 
rtiriirtfl  in  a  magnrtic  field  and  arranged  to  give  a  deflection  by  a  change 
of  *hi\-r  "f  »h'  •piral  under  change  of  currents. 

,,0.     v.*  MP  OR   EXHAUSTER;  T.   A.   Roae.  London;  W.  A. 

(Itrynn,  '  •   snd   A.    M.    Darnca.   London.    England.      App.    filed 

Apri!    I*.    1'/''-       •'•>   I'«»t<»n   of  magnetic   material   ia  moved   by   an   external 
magnet, 
i.tij.     IJRIVING   MKCHANISM    OF   MOTOR   CARS;    A.    Schmid.   Havre. 
France.     App.  fil'd  Jan.  j8.  i^oj.     Engine,  dynamo,  motors  and  controller, 
all  mounted  on  thr  same  vehicle. 
.1*5.     ELECTRIC    RAILWAY;    E. 


rail 


A    Sperry.    Cleveland,    O.      App.    filed 
engaged   by   suitable    spur-wheela.    also 


7i«. 
7i«. 
7i». 


Od.    «o.    1901.      A    traction 
•crves  aa  the  "Ihird-rail." 

vtiiHf.ii    (.I-    DETERMINING    THE    DIRECTION    OF    SPACE 

ALS;  J.  S.  Stone,  Boston.  Mass.     App.  filed  Jan.  23, 

:    News  and  Notes.) 

115.     API'AKAIUS  FOR  DETERMINING  THE  DIRECTION  OF  SPACE 

TFI.KGRAI'II   SU;NALS;  J.  S.  Stone.  Boston.  Mass.     App.   filed  Jan.  33. 

1901.     (See  Current  News  and  Notes.) 

ij6  APPARATUS  FOR  SIMULTANEOUSLY  TRANSMITTING  AND 
RECEIVING  SPACE  TELEGRAPH  SIGNALS:  J.  S.  Stone.  Boston. 
Maa«.  App.  filed  Jan.  »i,  1901.  (See  Current  News  and  Notes.) 
tj;.  METHOD  OF  SIMULTANEOUSLY  1 RANSMITTING  AND  RE- 
CEIVING SPACE  TELEGRAPH  SIGNALS;  J.  S.  Stone.  Hoston,  Mass. 
App  filed  Jan.  *j,  1901.  (See  Current  News  and  Notes.) 
U}  TROLLEY  CATCHER;  A.  Thode.  Hamburg.  Ormany.  App.  filed 
Se^  ss,  190J.     A  spring  drum  arrangement  for  winding  up  the  trolley  cord. 


ir^ 


; 


yifji;. — Cemmnnicallon  with  the  Aid  of  Elccuomagnetic  Devioca. 

yi«.i}S-  ELECTRIC  CARLE;  J.  H.  West.  Berlin.  Germany.  App.  filed  Sept. 
«i,  1901.  A  ilg  tag  strip  of  paper  having  notches  in  its  edge  in  which  the 
•  Ires  arc  M-atrd 

7i6.t7».  RAILWAY  SIGNALING  SYSTEM;  H.  Beirr.  New  Rocbelle,  N  Y. 
App.  filed  Nov,  •},  1098.  Improvemenl  in  a  signaling  system  devised  to 
force  the  action  of  the  armature  which  determines  thr  giving  of  a  danger 
signal,  also  ih^  removal  of  effects  of  sparking,  also  provision  for  setting 
lh«  signals  at  danger  in  case  of  disarrangement  of  the  circuit  or  apparatus. 

716,179.  RAILWAY  SIGNALING  SYsi  EM;  H  Heter,  Kingsland,  N.  J.  App. 
filed  I>e«    6,  1899.     A  modification  of  the  preceding  invention. 

716.18*  CARIlOPIIOSPHin  01  CALHUM;  t.  S.  Bradley.  Avon.  N.  Y.. 
and  R.  II.  Kra^  and  C.  R.  Jacobs.  F.*st  Orangv.  N.  J.  App.  filed  April  ao. 
1898.     (See  Current  News  and  Notea.) 

716.186  COMniNKP  TKLKPHONK  AND  TELEGRAPH  SYSTEM;  Charles 
E.  Burll.  Camden,  N.  J.    App  filed  Feb.  <6,  190a.    (See  page  1044.) 

7t6,t8«  MOTOR  tONTRi^l.  SYSTEM;  F  K  Case,  Schenectady.  N  Y.  App. 
filed  June  3,  ryot  A  motor  controller  Cf>n«i«tinB  of  a  groiip  of  independent 
elemenla  arranged  to  control  both  the  directioa  of  rotation  ••4  the  sysad  W 


one  or  more  motors,  each  of  said  elements  comprising  a  single  set  of  con- 
tacts connected  to  the  motor  circuit  and  means  for  actuating  the  same. 

716,193.  DYNAMO  ELECTRIC  MACHINE;  O.  F.  Conklin,  Springfield,  O. 
App.  filed  Aug.  II.  1902.  Fan  blades  on  the  armature  shaft  drive  air 
through  radial  spaces  between  tbe  coils. 

7I6.JO0.  CO.S'TROLLING  ELECTRIC  MOTORS;  M.  W.  Day.  Schenectady, 
N.  V.  Ar7  •''■•:■!  .Nov.  2,  1899.  A  combined  magnetic  and  friction  brake  for 
electricaHy  [re;  '  !Ied  devices,  comprising  connections  for  putting  the  motor 
on  short  circuit  when  the  supply  circuit  is  broken,  a  brake-releasing  coil  in 
series  with  tbe  motor,  and  an  auxiliary  brake-releasing  coil  in  shunt  to  the 
armature. 

7i6,j03.  WIRELESS  TELEGRAPHY;  L.  De  Forest,  Chicago,  and  E.  H. 
Smyihe,  Freeport,  IIL  App.  filed  Sept.  1,  1900.  (See  Current  News  and 
Notes.) 

7i6,»o6.  INDUCTANCE  COIL;  F.  Doleralek.  Halensce.  CJermany.  App.  filed 
July  19,  190a.  The  core  consists  of  small  iron  particles  moulded  together 
with  insulating  material  and  the  coil  is  made  up  of  fine  wires  bunched  to- 
gether and  surrounded  by  a  common  sheath  of  insulating  material. 

7i6,ai6.  END  PLAY  DEVICE  FOR  ROTARY  MACHINES:  H.  Geiscnhoner, 
Schenectady,  N.  Y.  App.  filed  June  14,  1901.  A  rotary  cam  adapted  to 
engage  the  revolving  element  at  one  limit  of  its  end  play  and  a  cushion 
co-operating  with  the  cam  to  assist  its  lateral  thrust  on  the  movable  element. 

7i6,aa2.     RHEOSTAT;   J.    L.    Hall,   Schenectedy,   N.   Y.     App.   filed  June   J7t 

1901.  A  swinging  frame  carrying  a  magnet  is  adapted  to  lock  the  arm  at  any 
position  of  its  movement  and  automatically  release  whenever  tbe  current 
fails. 

716,25*.  ELECTRIC  BRUSH;  R.  D.  Laughlin.  Ravenna,  O.  App.  filed  May 
10,  1902.  A  laminated  brush  composed  of  alternate  layers  of  carbon  and 
plumbago. 

716,178.  COOLING  DYNA.MO  ELECTRIC  MACHINES;  H.  G.  Reist,  Schen- 
ectady, N.  Y.  App.  filed  June  26,  1901.  A  tubular  frame  having  deflecting 
wings  therein  to  direct  air  through  all  parts  of  the  frame. 

716,293.  SUPERVISORY  SIGNAL  FOR  TELEPHONE  EXCHANGE  SYS- 
TEMS; C.  E.  Scribner,  Chicago,  111.  App.  filed  April  i.  1901.  (See  page 
1044.) 

716.301.  SIGNALING;  R.  C.  Spaulding,  Montclair,  N.  J.     App.  filed  Jan.  29, 

1902.  A  signal  device  consisting  of  a  simultaneously  operated  horn  and 
electric    flash    light. 

716.302.  COMBl.NED  TELEPHONE.  TELEGRAPH.  ELECTRIC-LIGHT 
AND  POWER  SYSTE.M;  Alexander  McMartin,  Toronto,  Can.  App.  filed 
July  12,  1901.     (See  page  1044) 

716,306.  PROCESS  OF  ELECTTROLYTICALLY  PREPARING  MEDALS 
AND  ALLOYS  FOR  LITHOGRAPHIC  PURPOSES;  O.  C.  Strecker,  Col- 
ogne, (rfrmany.     App.  filed  .-Xpril  19,  1900.     (See  Current  News  and  Notes.) 

7i6,3ij.  ELECTRICAL  CONDUCTOR;  E.  Thomson,  Swampscott,  Mass.  App. 
filed  May  23,  1902.     (Sec  Current  News  and  Notes.) 

716,329.  ANTISEPTIC  PROTE(rrOR  FOR  TELEPHONE-.MOUTHPIECES; 
Robert  I.  Willmarth,  San  Francisco,  Cal.  App.  filed  Feb.  13,  1902.  (See 
page    1044.) 

716,334.  METHOD  OF  CO.MMUNICATING  SIGNALS  THROUGH  SPACE. 
L.  De  Forest,  Jersey  City,  N.  J.,  and  E.  H.  Smythc,  Chicago,  HI.  App.  filed 
July  s.  1901.     (See  Current  News  and  Notes.)     . 
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716,216. — Endplay    Device    for    Rotary    Machines. 

716,345.  COMPOUNDING  DYNAMO  tuECTRIC  MACHINES;  E.  B.  Ray- 
mond, Schcnectadg,  N.  Y.  App.  filed  Oct.  31,  1896.  Tbe  method  of  regulating 
a  main  circuit,  which  consists  in  applying  to  a  secondary  circuit  in  scries  two 
alternating  clcctioniotivc  forces,  one  dependent  upon  the  voltage  of  the  main 
circuit,  and  one  upon  the  current  in  the  main  circuit,  the  two  electromotive 
torcrs  being  dcphaM-d  by  an  angle  greater  than  a  right  angle,  and  com- 
pensating by  the  variation  of  current  in  said  secondary  circuit  for  the  raria- 
tion  of  electromotive  force  in  the  main  circuit  caused  by  shifting  of  phase 
of  current  in  said  circuit. 

716.355  METHOD  OF  REGULATING  MULTICIRCUIT  GENERATORS:  H. 
H.  Wait.  Chicago.  III.  App.  filed  i»«ay  s.  190a.  The  method  of  prerentinc 
undue  sparking  in  multicircuit  generator*  under  conditions  of  unetiual  lo*d 
on  the  different  circuit?,  which  consists  in  maintaining  the  clectro-motlTe 
forces  in  the  short  circuited  coils  at  their  proper  values  by  varying  tbe 
components  which  produce  these  electromotive  forces,  to  compensate  for  tbe 
changes  caused  by  the  une<]ual  distribution  of  tbe  armature  reaction. 

716,356.  REGULATING  MECHANISM  FOR  MULTICIRCUIT  GENERA- 
TORS; H.  H    Wait.  CTiicago.  III.     App.  filed  May  5.  190a.     Deuils. 
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